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How to use
th e  MICROPAEDIA

The 12 volumes of the micropaedia contain tens of 
thousands of shorter articles on specific persons, places, 
things, and ideas, arranged in alphabetical order. The 
micropaedia can be used as an information resource on 
its own; and it can function as support for the longer 
articles in the macropaedia (to which it refers whenever 
appropriate). The micropaedia in turn is supported by 
references in the index and by the lists of suggested 
readings in the propaedia. Finally, the micropaedia is 
the portion of the Encyclopcedia Britannica best suited 
for the reader who wishes to browse among the countless 
subjects in all fields of human learning and history in all 
times and places.

Alphabetization
Entry titles are alphabetized according to the English al- 
phabet, A to Z. All diacritical marks (such as in ö, 1, or n) 
and foreign letters without parallels in English (such as ayin 
[c] and hamza [’]) are ignored in the alphabetization. Apos- 
trophes likewise are ignored. Titles beginning with num- 
bers, such as 1812, War of, are alphabetized as if the 
numbers were written out (Eighteen-twelve, War of).
Alphabetization proceeds according to the “word-by- 

word” principle. Thus, Mount Vernon precedes mountain; 
any John entry precedes John Henry, which in turn 
precedes Johne’s disease. Any character or string of char- 
acters preceding a space, hyphen, or dash is treated as 
a word and alphabetized accordingly. Thus, De Broglie 
precedes debenture, and jack-o’-lantern precedes jackal. 
Titles with identical spellings are arranged in the follow- 
ing order: (1) persons, (2) places, (3) things.

For many rulers and titled nobility, chronological order, 
as well as alphabetical order, governs placement. Rulers 
of the same given name (e.g., William) may be grouped 
together, separate from other entries, and indicated by 
the Symbol • .  They may be subgrouped alphabetically by 
country and, within each country, arranged chronologi- 
cally (William I, William II, etc.). Nobility or peers of the 
same titled name (e.g., Essex, e a r l s  o f )  are similarly 
grouped together, separate from other entries; they are 
indicated by the Symbol •  and arranged chronologically.

Places with identical names are arranged in the alphabet­
ical order of the countries where they are located. Iden­
tical place-names in the same country are alphabetized 
according to the alphabetical order of the state, province, 
or other political subdivision where they are found.

Entry arrangement
The titles of entries are arranged according to the forms 
commonly found in indexes and dictionaries, with some 
special conventions.

Entry titles for certain physical features, institutions, 
structures, events, and concepts are ordinarily inverted to 
place the substantive word first. Thus, the Bay of Ben­
gal is entered as Bengal, Bay of; the Bank of England 
as England, Bank of; the Tower of London as London, 
Tower of; the Siege of Vienna as Vienna, Siege of; and 
the balance of power as power, balance of. If the name 
of a physical feature, Institution, structure, event, or con­
cept has two or more descriptors, it is entered under the 
descriptor appearing first. Thus, the Episcopal Church in 
Scotland is entered as Episcopal Church in Scotland (not 
Scotland, Episcopal Church in); the Leaning Tower of 
Pisa as Leaning Tower of Pisa; and the kinetic theory of 
gases as kinetic theory of gases.

The entries for most Western persons are arranged so 
that one can read a name in correct order by begin­
ning after the first comma, proceeding to the end of 
the boldface type, retuming to the beginning word or 
words, and proceeding forward to the first comma. Thus, 
the entry March, Patrick Dunbar, 2nd Earl of, is read 
“Patrick Dunbar, 2nd Earl of March”; the entry Orléans, 
Louis, duc d’, is read “Louis, duc d’Orléans.” Names of 
Far Eastern origin are given in Oriental order, with the 
surname preceding the personal name (e.g., Töjö Hideki, 
Deng Xiaoping, Nguyen Cao Ky).

Cross-references
Some cross-reference entries appear in the micropaedia 
for the purpose of leading a reader from names that 
are familiär to alternate names that may not be. Cross- 
references also appear frequently within or at the ends 
of Standard entries, where they are identified by see, see 
also, see under, q.v. (quod vide, “which see”), or qq.v. 
(quae vide, “which see,” plural).

Certain entries serve both as relatively brief essays on 
general subjects and as cross-references to the same sub­
jects treated at greater length and in greater depth in the 
macropaedia. Such an entry (e.g., igneous rock) begins 
with a definition of the subject and then provides the 
following cross-reference: “A brief treatment of igneous 
rocks follows. For full treatment, see macropaedia: 
Minerals and Rocks.

Entries on certain broad subjects (e.g., music) direct the 
reader to several relevant articles in the macropaedia 
and also to the propaedia for listings of related articles 
in the micropaedia.

Abbreviations
Abbreviations used in the micropaedia are given in a list 
that appears at the end of every micropaedia volume.

Territorial boundaries
In articles and maps indicating disputed geopolitical 
boundaries and territories, the attribution of sovereignty 
or administrative Subordination to any specific area does 
not imply recognition of the status claimed by an admin- 
istering power.



Solovyov, Sergey Mikhaylovich, Solovyov 
also spelled soloviev (b. May 17 [May 5, Old 
Style], 1820, Moscow—d. April 16 [April 4], 
1879, Moscow), one of the greatest Russian 
historians.

The son of a clergyman, Solovyov graduated 
from Moscow University in 1842 and joined 
the faculty of that Institution as an assistant 
professor of Russian history in 1845. He be- 
came a full professor in 1850 and served in 
that capacity until his retirement in 1877. In 
the course of his academie career Solovyov 
held several important administrative posts at 
Moscow University, published several works 
conceming Peter I the Great and Alexander 
I, and acted as tutor to the tsarevich Nikolay 
Aleksandrovich (1859) and to the future tsar 
Alexander III (1866). But his reputation as one 
of the greatest of all Russian historians rests 
on his monumental 29-volume Istoriya Rosst 
s drevneyshikh vremyon (History of Russia 
From Ancient Times), 28 volumes of which 
were published between 1851 and Solovyov’s 
death in 1879. The History wove a vast body 
of data into a unified and orderly whole that 
provided an exceptionally powerful and vivid 
picture of Russia’s political development over 
the centuries. The work inaugurated a new 
era in Russian scholarship with its depiction 
of Russia as evolving through organic and 
rational processes from a primitive, family- 
based society to a centralized, autocratie state. 
Solovyov’s work greatly influenced virtually 
all later Russian historians.
Solovyov, Vladimir Sergeyevich, Solovyov 
also spelled soloviev (b. Jan. 28 [Jan. 16, 
Old Style], 1853, Moscow—d. Aug. 13 [July 
31], 1900, Uzkoye, near Moscow), Russian 
philosopher and mystic who, reacting to Eu­
ropean Rationalist thought, attempted a syn- 
thesis of religious philosophy, Science, and 
ethics in the context of a universal Christian- 
ity uniting the Orthodox and Roman Catholic 
churches under papal leadership.

He was the son of the historian Sergey M. 
Solovyov. After a basic education in languages, 
history, and philosophy at his Orthodox home, 
he took his doctorate at the University of 
Moscow in 1874 with the dissertation Krizis 
zapadnoy filosofi: Protiv pozitivistov (“The 
Crisis of Western Philosophy: Against the Pos- 
itivists”). After travels in the West, he wrote 
a second thesis, a critique of abstract princi- 
ples, and accepted a teaching post at the Uni­
versity of St. Petersburg (modern Leningrad), 
where he delivered his celebrated lectures on 
Bogochelovechestvo (1880; “Godmanhood”). 
This appointment was later rescinded because 
of Solovyov’s clemency appeal for the March 
1881 assassins of Tsar Alexander II. He also 
encountered official Opposition to his writings 
and to his activity in promoting the union of 
Eastem Orthodoxy with the Roman Catholic 
Church.

Solovyov criticized Western Empiricist and 
Idealist philosophy for attributing absolute sig- 
nificance to partial insights and abstract prin- 
ciples. Drawing on the writings of Benedict de 
Spinoza and G.W.F. Hegel, he regarded life as 
a dialectical process, involving the interaction 
of knowledge and reality through confficting 
tensions. Assuming the ultimate unity of Abso­
lute Being, termed God in the Judeo-Christian 
tradition, Solovyov proposed that the world’s 
multiplicity, which had originated in a single 
Creative source, was undergoing a process of 
reintegration with that source. Solovyov as- 
serted, by his concept of Godmanhood, that 
the unique intermediary between the world 
and God could only be man, who alone is 
the vital part of nature capable of knowing 
and expressing the divine idea of “absolute 
unitotality” in the chaotic multiplicity of real 
experience. Consequently, the perfect revela- 
tion of God is Christ’s incamation in human 
nature.
For Solovyov, ethics became a dialectical

Problem of basing the morality of human acts 
and decisions on the extent of their contribu- 
tion to the world’s Integration with ultimate 
divine unity, a theory expressed in his Smysl 
lyubvi (1894; The Meaning of Love).
Solovyov’s other philosophical works include 

Filosofskiye nachala tselnogo znaniya (1877; 
“The Philosophical Principles of Integral 
Knowledge”), Istoriya i budushchnost teokrati 
(1887; “History and the Future of Theoc- 
racy”), and La Russie et Véglise universelle 
(1889; Russia and the Universal Church).
Solow, Robert Merton (b. Aug. 23, 
1924, Brooklyn, New York City), American 
economist who was awarded the 1987 Nobel 
Prize for Economics for his important contri- 
butions to the theory of economic growth.

Solow received his B.A. (1947), M.A. (1949), 
and Ph.D. (1951) degrees from Harvard Uni­
versity. He began teaching economics at the 
Massachusetts Institute of Technology in 1949 
and became a full professor there in 1958. He 
served on the Council of Economic Advisers 
in 1961-62 and was a consultant to that body 
from 1962 to 1968.

In the 1950s Solow developed a mathematical 
model that could show the relative contribu- 
tions of various factors to producing sustained 
national economic growth. Contrary to tradi­
tional economic thinking, he showed that the 
rate of technological progress is actually more 
important than Capital accumulation and in- 
creases in labour in achieving such growth. 
The greater efficiency and productivity that 
result from qualitative improvements such as 
new machines and improved human skills are 
thus more important than strictly quantitative 
investments that result in a greater number of 
machines and factories. From the 1960s on, 
Solow’s studies were influential in persuading 
govemments to channel their funds into tech­
nological research and development in order 
to spur economic growth.
Solstad, Dag (b. July 16, 1941, Sandefjord, 
Nor.), novelist, short-story writer, and drama- 
tist, one of the most significant Norwegian 
writers to emerge during the 1960s.

Solstad began his career as a writer of 
short experimental fictions that investigated 
the themes of identity and alienation: Spiraler 
(1965; “Spirals”) and Svingstol (1967; “Swing 
Chair”). His novel Irr! Gront! (1969; “Patina! 
Green!”) described the efforts of a peasant 
student to escape his limited background. Sol- 
stad’s fiction took a more directly political 
tum with the novel Arild Asnes, 1970 (1971), 
which traced the development of a young 
man to the point at which he perceived that 
political revolution was necessary and must 
be brought about by conflict. In 25 September 
Plassen (1974; “September 25th Square”) he 
showed the growing political awareness on the 
part of factory workers in the period following 
World War II. Svik. Forkrigsär (1977; “Be- 
trayal: Prewar Years”) and Krig. 1940 (1978; 
“War: 1940”) were the first two in a series 
of novels that gave a minutely documented 
account of Norway in World War II.
solstice, either of the two moments in the 
year when the Sun’s apparent path is farthest 
north or south from the Earth’s Equator. In 
the Northern Hemisphere the summer solstice 
occurs on June 21 or 22 and the winter sol­
stice on December 21 or 22. The Situation is 
exactly the opposite in the Southern Hemi­
sphere, where the seasons are reversed. The 
term solstice also is used in reference to either 
of the two points of greatest deviation of the 
ecliptic (the Sun’s apparent annual path) from 
the celestial equator.

At the time of the summer solstice, the 
North Pole is tilted 23°2 V toward the Sun. 
Because the Sun’s rays are shifted northward 
by the same amount, the vertical noon rays 
are directly overhead at the Tropic of Cancer 
(23°2T N). Six months later, the south polar

1 solution

end of the Earth is inclined 23° 2 V toward the 
Sun. On this day of the winter solstice, the 
Sun’s vertical overhead rays progress to their 
southemmost Position, the Tropic of Capri- 
corn (23° 27' S). Compare equinox; see also 
season.
Sold, Sir Georg, original name györgy 
solti (b. Oct. 21, 1912, Budapest), Hun- 
garian-bom British conductor and pianist, one 
of the most highly regarded conductors of the 
second half of the 20th Century.

Solti studied at the Liszt Academy in Bu­
dapest with Béla Bartók and Zoltän Kodäly. 
At 18 he joined the coaching staff of the 
Budapest Opera and made his conducting de- 
but there in 1938. A Jew, he found safety 
in Zürich during World War II, but his alien 
status prevented him from conducting pro- 
fessionally. He won the Geneva International 
Piano Competition in 1942. After the war, he 
became musical director of the Bavarian State 
Opera in Munich (1946-52), the Frankfurt 
Opera (1952-60), and Covent Garden (1961 — 
71). He was knighted in 1971 and assumed 
British citizenship in 1972.

In 1969 he assumed extra duties as musical 
director of the Chicago Symphony Orchestra, 
reestablishing that orchestra’s international 
reputation. He served in the same post for 
the Orchestra of Paris (1972-75) and acted as 
musical adviser to the Paris Opéra from 1971 
to 1973. He was the principal conductor and 
artistic director of the London Philharmonie 
Orchestra from 1979 to 1983.
As a conductor Solti was best-known for 

his dramatic and deeply feit interpretations 
of operas, symphonies, and other large-scale 
works by Mozart, Beethoven, Franz Schubert, 
Richard Wagner, Richard Strauss, and Gustav 
Mahler. He was particularly notable for his 
sharp attention to musical detail and his abil- 
ity to evoke a wide range of tonal colours from 
an orchestra. He made many highly praised 
recordings from the late 1940s as both con­
ductor and solo performer. In 1966 Solti made 
the highly acclaimed first complete recording 
of Richard Wagner’s opera cycle, Der Ring 
des Nibelungen.
soluble glass: see water glass.
solution, in chemistry, homogenous mixture 
of two or more substances in relative amounts 
that can be varied continuously up to what is 
called the limit of solubility. The term solu­
tion is commonly applied to the liquid state 
of matter, but Solutions of gases and solids 
are possible. Air, for example, is a solution 
consisting chiefly of oxygen and nitrogen with 
trace amounts of several other gases, and brass 
is a solution composed of copper and zinc.

A brief treatment of Solutions follows. For 
full treatment, see macropaedia: Matter: Its 
Properties, States, Varieties, and Behaviour.

Life processes depend in large part on Solu­
tions. Oxygen from the lungs goes into solu­
tion in the blood plasma, unites chemically 
with the hemoglobin in the red blood cells, 
and is released to the body tissues. The Prod­
ucts of digestion also are carried in solution 
to the different parts of the body. The ability 
of liquids to dissolve other fluids or solids has 
many practical applications. Chemists take 
advantage of differences in solubility to sep­
arate and purify materials and for methods 
of Chemical analysis. Most Chemical reactions 
occur in solution and are influenced by the 
solubilities of the reagents. Materials for Chem­
ical manufacturing equipment are selected to 
resist the solvent action of their contents.

For a solution of a solid or a gas in a liq­
uid, the liquid is customarily designated the 
solvent and the substance added is called the 
solute. If both components are liquids, the 
distinction loses significance; the one present
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in smaller concentration is likely to be called 
the solute. The concentration of any compo­
nent in a solution may be expressed in units 
of weight, or volume, or in moles. These may 
be mixed—e.g., moles per litre and moles per 
kilogram.

Crystals of some salts contain lattices of 
ions—i.e., atoms or groups of atoms with 
altemating positive and negative charges. To 
dissolve such a crystal the attraction of the 
oppositely charged ions, which are largely re- 
sponsible for cohesion in the crystal, must be 
overcome by electric charges in the solvent. 
These may be provided by the ions of a fused 
salt or by electric dipoles in the molecules 
of the solvent. Such solvents include water, 
methyl alcohol, liquid ammonia, and hydro- 
gen fluoride. The ions of the solute, sur- 
rounded by dipolar molecules of the solvent, 
are detached from each other and are free to 
migrate to charged electrodes. Such a solution 
can conduct electricity, and the solute is called 
an electrolyte.

The potential energy of attraction between 
simple, nonpolar molecules (nonelectrolytes) 
is of very short range; it decreases approxi- 
mately as the seventh power of the distance 
between them. For electrolytes the energy of 
attraction and repulsion of charged ions drops 
only as the first power of the distance. Ac- 
cordingly, their Solutions have very different 
properties from those of nonelectrolytes.

It is generally presumed that all gases are 
completely miscible (mutually soluble in all 
proportions), but this is true only at normal 
pressures. At high pressures, pairs of chem- 
ically dissimilar gases may very well exhibit 
only limited miscibility. Many different metals 
are miscible in the liquid state, occasionally 
forming recognizable compounds. Some are 
sufïiciently alike to form solid Solutions (see 
alloy).
Solutrean industry, short-lived style of tool- 
making that flourished c. 17,000 to 21,000 
years ago in southwestem France (e.g., at 
Laugerie-Haute and La Solutré) and nearby 
areas. The industry is of special interest be­
cause of its particularly fine workmanship. 
The Solutrean industry, like those of other 
Late Paleolithic big-game hunters, contained a 
variety of tools such as burins (woodworking 
tools rather like chisels), scrapers, and borers, 
but blades formed in the shape of laurel or 
willow leaves and shouldered points are the 
implements that distinguish the Solutrean.

In the early Solutrean, unifacial points (flaked 
on only one side) are common. In the mid­
dle Solutrean, these are gradually replaced 
by laurel-leaf blades and bifacial points. Tiny 
blunt-backed flint blades and scrapers and 
single-shouldered points also occur. Bizarre 
implements, with notches or asymmetrical 
shapes, appear; these and laurel-leaf blades so 
fine as to have precluded their use as tools 
suggest the production of fine-flaked imple­
ments for purposes of luxury alone. In the late 
Solutrean, the willow-leaf blade (slim, with 
rounded ends and retouching on one side 
only) of extremely fine workmanship made 
its appearance. Bone needles with eyes occur 
and indicate the use of fitted clothing, use- 
ful in a near-glacial climate. There is much 
evidence of the use of ornament: bracelets, 
bead necklaces, pendants, bone pins, and 
coloured pigments must have been used for 
personal adomment. Stone friezes, bas-reliefs, 
and paintings on stone plaques and cave walls 
are known. Even tooi stone was chosen for 
its beauty—coloured quartz, jasper, and hand­
some flints abound.

The origin of the Solutrean stoneworking 
technique is in some dispute. Most of the evi­
dence indicates it was an invention indigenous 
to the Dordogne region of France, but some

scholars attribute its swift appearance to the 
arrival of a new people and its equally swift 
disappearance to destruction of the Solutrean 
people by another group arriving with a dif­
ferent tooi industry. The Solutrean follows the 
Perigordian and Aurignacian industries and is 
succeeded by the Magdalenian.
Solvay, Ernest (b. April 16, 1838, Rebecqu- 
Rognon, near Brussels—d. May 26, 1922, 
Brussels), Belgian industrial chemist, best- 
known for his development of a commercially 
viable ammonia-soda process for producing 
soda ash (sodium carbonate), widely used in 
the manufacture of glass and soap.

After attending local schools, Solvay entered 
his father’s salt-making business. At the age 
of 21 he began working with an uncle at a 
gasworks near Bmssels, and while there, he 
began to develop the conversion method for 
which he is known.

Although the ammonia-soda process had 
been understood since 1811, a suitable and 
economical means of large-scale commercial 
production had evaded industrial chemists. 
Solvay, who was unaware that the reaction 
itself had been known for 50 years, solved the 
practical problems of large-scale production 
by his invention of the Solvay carbonating 
tower. in which an ammonia-salt solution 
could be mixed with carbon dioxide. In 1861 
he and his brother Alfred founded their own 
Company and in 1863 had a factory built. 
Production started in 1865, and by 1890 
Solvay had established Companies in several 
foreign countries. Solvay’s method was gradu­
ally adopted throughout much of Europe and 
the United States and by the late 19th Century 
had supplanted the Leblanc process, which 
had been chiefly used for converting common 
salt into sodium carbonate since the 1820s.

This success brought Solvay considerable 
wealth, which he used for various Philan­
thropie purposes, including the founding of 
various international institutes of scientific re­
search in chemistry, physics, and sociology. 
The Solvay conferences on physics were par­
ticularly noted for their role in the develop­
ment of theories on quantum mechanics and 
atomic structure.
Solvay process: see ammonia-soda process.
solvolysis, a Chemical reaction in which the 
solvent, such as water or alcohol, is one of the 
reagents and is present in great excess of that 
required for the reaction. Solvolytic reactions 
are usually Substitution reactions—i.e., reac­
tions in which an atom or a group of atoms 
in a molecule is replaced by another atom or 
group of atoms. The solvents act as or produce 
electron-rich atoms or groups of atoms (nucle- 
ophiles) that displace an atom or group in the 
Substrate molecule. At high temperatures or 
in the presence of strong bases, some solvents 
act as eliminating agents, producing alkenes 
from alkyl halides. It is common practice to 
name solvolysis reactions after the specific sol­
vent, such as “hydrolysis” when water is the 
reagent.
Solyman (Turkish or Arabic personal name): 
see under Süleyman.
Solzhenitsyn, Aleksandr (Isayevich) (b.
Dec. 11, 1918, Kislovodsk, Russian S.F.S.R.), 
Soviet novelist and historian, the most im­
portant Russian literary artist of the second 
half of the 20th Century. He was awarded the 
Nobel Prize for Literature for 1970.

Solzhenitsyn was bom into a family of Cos- 
sack intellectuals and brought up primarily by 
his mother (his father was killed in an accident 
before his birth). He attended the University 
of Rostov-na-Donu, graduating in mathemat- 
ics, and took correspondence courses in liter­
ature at Moscow State University. He fought 
in World War II, achieving the rank of cap­
tain of artillery; in 1945, however, he was 
arrested for writing a letter in which he crit-

icized Stalin and spent eight years in prisons 
and labour camps, after which he spent three 
more years in enforced exile. Rehabilitated in 
1956, he was allowed to settle in Ryazan, in 
central Russia, where he became a mathemat- 
ics teacher and began to write.

Solzhenitsyn, 1974
Gilbert Uzan— Gamma/Liaison Agency

Encouraged by the loosening of govemment 
restraints on cultural life that was a hall­
mark of the de-Stalinizing policies of the early 
1960s, Solzhenitsyn submitted his short novel 
Odin den iz zhizni Ivana Denisovicha (1962; 
One Day in the Life of Ivan Denisovich) to the 
leading Soviet literary periodical Novy Mir. 
The novel quickly appeared in that joumal’s 
pages and met with immediate popularity, 
Solzhenitsyn becoming an instant celebrity. 
Ivan Denisovich, based on Solzhenitsyn’s own 
experiences, described a typical day in the life 
of an inmate of a forced-labour camp during 
the Stalin era. The impression made on the 
public by the book’s simple, direct language 
and by the obvious authority with which it 
treated the daily struggles and material hard- 
ships of camp life was magnified by its being 
one of the first Soviet literary works of the 
post-Stalin era to directly describe such a life. 
1 he book produced a pohtical Sensation both 
abroad and in the Soviet Union, where it in- 
spired a number of other writers to produce 
accounts of their imprisonment under Stalin’s 
regime.

Solzhenitsyn’s period of official favour 
proved to be short-lived, however. Ideological 
strictures on cultural activity in the Soviet 
Union tightened with Nikita Khrushchev’s fall 
from power in 1964, and Solzhenitsyn met 
first with increasing criticism and then with 
overt harassment from the authorities when he 
emerged as an eloquent opponent of repres­
sive govemment policies. After the publication 
of a collection of his short stories in 1963, he 
was denied further official publication of his 
work, and he resorted to circulating them in 
the form of samizdat (“self-published”) litera­
ture—i.e., as illegal literature circulated clan- 
destinely—as well as Publishing them abroad.

The following years were marked by the for­
eign publication of several ambitious novels 
that secured Solzhenitsyn’s international liter­
ary reputation. V kruge pervom (1968; The 
First Circle), perhaps his finest novel, was in- 
directly based on his years spent working in a 
prison research institute as a mathematician. 
The book tracés the varying responses of sci- 
entists at work on research for the secret Po­
lice as they must decide whether to cooperate 
with the authorities and thus remain within 
the research prison or to refuse their services 
and be thmst back into the brutal conditions 
of the labour camps. Rakovy korpus (1968; 
Cancer Ward) was based on Solzhenitsyn’s 
hospitalization and successful treatment for 
terminally diagnosed cancer during his forced 
exile in Kazakhstan during the mid-1950s. 
The main character, like Solzhenitsyn himself, 
was a recently released inmate of the camps.

In 1970 Solzhenitsyn was awarded the No­
bel Prize for Literature, but he declined to go 
to Stockholm to receive the prize for fear he



would not be readmitted to the Soviet Union 
by the govemment upon his return. His next 
novel to be published outside the Soviet Union 
was August 1914 (1971), a historical novel 
treating Germany’s crushing victory over Rus­
sia in their initial military engagement of 
World War I, the Battle of Tannenburg. The 
novel centred on several characters in the 
doomed Ist Army of the Russian general A.V. 
Samsonov and indirectly explored the weak- 
nesses of the Tsarist regime that eventually 
led to its downfall by revolution in 1917.

In December 1973 the first parts of 
Arkhipelag Gulag (The Gulag Archipelagö) 
were published in Paris after a copy of the 
manuscript had been seized in the Soviet 
Union by the KGB. (Gulag is an acronym 
formed from the official Soviet designation of 
its system of prisons and labour camps.) The 
English-language version of the complete work 
appeared in three volumes between 1974 and 
1978. The Gulag Archipelagö is Solzhenitsyn’s 
attempt to compile a literary-historical record 
of the vast system of prisons and labour camps 
that came into being shortly after the Bolshe- 
viks seized power in Russia (1917) and that 
underwent an enormous expansion during the 
mie of Stalin (1924-53). Various sections of 
the work describe the arrest, interrogation, 
conviction, transportation, and imprisonment 
of the Gulag’s victims as practiced by Soviet 
authorities over four decades. The work min- 
gles historical exposition and Solzhenitsyn’s 
own autobiographical accounts with the volu- 
minous personal testimony of other inmates 
that he acquired during his imprisonment and 
that he retained mentally using only his Pho­
tographie memory.

Upon publication of the first volume of The 
Gulag Archipelagö, Solzhenitsyn was immedi- 
ately attacked in the Soviet press. Despite the 
intense interest in his fate that was shown in 
the West, he was arrested and charged with 
treason on Feb. 12, 1974. Solzhenitsyn was 
exiled from the Soviet Union on the follow- 
ing day, and in December he took posses- 
sion of his Nobel Prize. The following year a 
documentary novel, Lenin v Tsyurikhe: glavy 
(Lenin in Zürich: Chapters), appeared. Subse- 
quently, Solzhenitsyn traveled to the United 
States, where he settled on a secluded estate in 
Vermont. He published two books of nonfic- 
tion in 1980: The Oak and the Calf portrayed 
literary life in the Soviet Union, and the brief 
The Mortal Danger analyzed what he saw as 
the perils of American misconceptions about 
Russia. In 1989 a greatly expanded and revised 
version of August 1914 appeared in English 
translation. In presenting alternatives to the 
Soviet regime, Solzhenitsyn tended to reject 
Western emphases on democracy and individ­
ual freedom and instead favoured the forma- 
tion of a benevolent authoritarian regime that 
would draw upon the resources of Russia’s 
traditional Christian values. The introduction 
of glasnost (“openness”) in the late 1980s, 
however, brought renewed attention to Sol­
zhenitsyn’s work in the Soviet Union. In 1989 
the Soviet literary magazine Novy Mir (“New 
World”) published the first officially approved 
excerpts from The Gulag Archipelagö.
soma, in ancient Indian cult worship, an 
unidentified plant, the juice of which was a 
fundamental offering of the Vedic sacrifices. 
The stalks of the plant were pressed between 
stones, and the juice was filtered through 
sheep’s wool and then mixed with water and 
milk. After first being offered as a libation to 
the gods, the remainder of the soma was con- 
sumed by the priests and the sacrificer. It was 
highly valued for its exhilarating, probably 
hallucinogenic, effect. The personified deity 
Soma was the “master of plants,” the healer 
of disease, and the bestower of riches.

The soma cult exhibits a number of similar- 
ities to the corresponding haoma cult of the 
ancient Iranians and is suggestive of shared

beliefs among the ancient Indo-Europeans in 
a kind of elixir of the gods. Like haoma, the 
soma plant grows in the mountains, but its 
true origin is believed to be heaven, whence it 
was brought to earth by an eagle. The press- 
ing of soma was associated with the fertilizing 
rain, which makes possible all life and growth. 
In the post-Vedic classical period, soma is 
identified with the moon, which wanes when 
soma is drunk by the gods but which is peri- 
odically rebom.
soma, in biology, all the living matter of an 
animal or a plant except the reproductive, or 
germ, cells. The distinction between the soma 
and the germ cells was propounded by the 
19th-century German biologist August Weis- 
mann in a theory that emphasized the role 
of the immortal, heredity-carrying genes and 
chromosomes, which are transmitted through 
successive generations of each species and de- 
termine the character of each individual in 
the propagative chain.
Somacandra (Jaina author): see Hemacan- 
dra.
Somadeva (fl. 1070), Kashmiri Brahman of 
the Saiva sect and Sanskrit writer who pre- 
served much of India’s ancient folklore in the 
form of a series of tales in verse.
The court poet to King Ananta of Kash- 

mir, Somadeva apparently was commissioned 
to compose a cycle of stories to amuse and 
calm the queen Süryamati during a political 
crisis. He borrowed from an earlier work, 
now lost, the Brhat-katha (“Great Tale”) by 
the Sanskrit writer Gunädhya, who probably 
had used Buddhist sources of an even earlier 
period. Somadeva’s work Kathä-saritsägara 
(“Ocean of Rivers of Stories”) bears a strong 
resemblance to medieval European fairy tales: 
magie, demons, bloody orgies, vampires, love, 
and high adventure abound in the 124 sec­
tions, or chapters, known as tarahga (“waves”). 
An English translation by Charles H. Tawney, 
titled The Ocean of Story, was published in 
1924-28. Somadeva wrote his monumental 
work during the two periods of Ananta’s in- 
terrupted rule, which ended in 1077.
Somali, people of Africa occupying all of 
Somalia, a strip of Djibouti, the Southern 
Ethiopian region of Ogaden, and part of north- 
westem Kenya. Except for the arid Coastal area 
in the north, the Somalis occupy true nomad 
regions of plains, coarse grass, and streams. 
They speak a language of the Cushitic branch 
of the Hamito-Semitic family.
It is believed that in the 14th Century the So­

malis, converted to Isläm by Arabs from across 
the Red Sea, began their expansion southward 
from the arid steppes to their present borders, 
which overflow what is traditionally called 
Somaliland. Although three great divisions of 
Somalis exist, roughly corresponding to the 
northem, central, and Southern parts of the 
region, the Somalis exhibit considerable cul­
tural unity and take great pride in their race.

The basis of Somali society is the rër, or 
large, self-contained kinship group, consisting 
of a number of families claiming common 
descent from a male ancestor. A Somali has 
obligations both to his rër and to the loosely 
defined tribe of which his rër is a part. Gov­
emment of the rër is märkedly patriarchal, 
although the chief is chosen by a group of 
elders who counsel him.

The Somalis are primarily nomadic herds- 
men who, because of intense competition for 
scarce resources, are extremely individualistic, 
scomful of danger, hunger, and thirst, and 
constantly involved in blood feuds or wars 
with neighbouring tribes and peoples. Their 
conception of Islam, which they respect, is 
vague, and religious practices are dominated 
by the worship of ancestral saints.

A second category of Somalis are the towns- 
people and agriculturalists of the urban cen- 
tres, especially along the coast of the Hom of
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Africa, where intense and prolonged intimacy 
with the Islämic tradition has rendered the 
culture highly organized and religiously ortho­
dox and where geographic position has tumed 
the townspeople into commercial middlemen 
between the Arab world and the nomadic 
tribes of the interior.
Somali Basin, submarine basin on the floor 
of the southwestem Arabian Sea, an arm of the 
Indian Ocean, east of Somalia. The Carlsberg 
Ridge separates it from the shallower Arabian 
Basin to the northeast. The Somali Basin also 
connects with the Mascarene and Madagascar 
basins tö the south, with sill depths greater 
than 11,800 feet (3,600 m). Sill depths be­
tween the Somali and Arabian basins have 
been deduced from the minimum tempera- 
tures observed in the two areas.
Somali Current, surface current of the west­
ern Indian Ocean, caused during the north­
em summer months by the blowing of the 
Southwest monsoon along the coast of East 
Africa, moving Coastal waters northeastward 
along with it for about 950 miles (1,500 
km). At longitude 6-10° N (off Somalia), the 
northeastward Somali flow tums eastward as 
the Monsoon Current. With the monsoon’s 
reversal to the northeast in September, the 
current begins to weaken until, in the winter, 
it disappears entirely to be replaced by a slow 
southwestward drift.
Somalia, officially somali democratic re- 
public, Somali soomaaliya, or jam hu-
URIYADDA DIMUQRAADIGA SOOMAALIYA,
Arabic as-sümäl, or jumhürïyah  as-sümäl 
a d -d ImuqrätIy a h , country of northeastem 
Africa located in the Hom of Africa, the most 
easterly projection of the continent, covering 
an area of 246,000 square miles (637,000 
square km).

The Capital of Somalia is Mogadishu. Stretch­
ing from the equator to the Red Sea, Somalia 
is bounded on the north by the Gulf of Aden, 
on the east by the Indian Ocean, on the west 
by Kenya and Ethiopia, and on the northwest 
by Djibouti. The population in 1990 was esti- 
mated at 7,555,000.
A brief treatment of Somalia follows. For füll 

treatment, see macropaedia: Eastem Africa.
For current history and for statistics on so­

ciety and economy, see britannica world
DATA ANNUAL.

The land. In the north of the country 
and paralleling the Gulf of Aden coast is 
the Guban, a maritime plain. Scrub-covered, 
semiarid, and generally drab in appearance, 
this plain is characterized by a hot and humid 
climate, low rainfall, and sparse Vegetation. 
Away from the Gulf the plain rises to the pre- 
cipitous north-facing cliffs of dissected high- 
lands, which form rugged mountain ranges 
that extend from the northwestem border 
with Ethiopia eastward to the tip of the Hom. 
Along this range occur the highest elevations
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in the country, including Surud Cadd moun- 
tain, reaching a height of 7,900 feet (2,408 
m). To the south the mountains give way to 
the Haud Plateau, which is cooler and drier. 
There are artificial water reservoirs throughout 
the area. The extreme south consists mainly 
of flat plains. The two major rivers, the Jubba 
and the Shabeelle, rise in Ethiopia and flow 
southward across the country toward the In­
dian Ocean. Somalia lies within the tropical 
and subtropical zones. Mean daily maximum 
temperatures range from 85° to 107° F (30° 
to 41° C), while mean daily minimums vary 
from about 65° to 80° F (18° to 27° C). 
Rainfall is usually higher in the south and 
northwest and varies from 4 to 24 inches (100 
to 610 mm) over the country as a whole. Most 
of the northem areas of Somalia support scat- 
tered low trees and widely scattered patches 
of grass. In higher regions small forests are 
found. The country’s animal life includes lion, 
elephant, hyena, fox, leopard, giraffe, zebra, 
and antelope. Only about 2 percent of Soma­
lia’s land area is arable, nearly half of which 
is cropped with cereals. About half of the land 
area is available as pasture or rangeland, how­
ever.

The people. More than two-thirds of Soma­
lia^ populace are nomadic or seminomadic. 
During the dry season the nomads concentrate 
in villages near water sources; when the rains 
begin they disperse with their herds. Tradition- 
ally, nomadism is the most desirable lifestyle. 
Somalis constitute the vast majority of the 
Population. Cultural divisions that previously 
existed between pastoral nomads (the Samaal) 
and sedentary cultivators and herdsmen (the 
Saab) have been supplanted by unification of 
language, religion, and culture. The Somali 
language, spoken throughout the country, has 
been one of the nation’s strongest unifying 
factors. Islam is the official religion and is 
nearly universal.

The largest concentrations of sedentary Pop­
ulation are in the south and in the Jubba 
and Shabeelle valleys. Although the arid areas 
are sparsely populated, the urban population 
has increased rapidly since World War II and 
continues to grow. The cities of Somalia are 
not large; Mogadishu, the Capital, had a popu­
lation of about 500,000 in 1980. Other major 
cities are Hargeysa, Kismaayo, and Berbera.

Somalia’s annual rate of population growth is 
above average for sub-Saharan Africa, despite 
the country’s high infant mortality rate and 
low life expectancy. A high immigration rate 
is partly responsible for the rapid growth. In 
the 1970s and ’80s Somalia had an influx of 
refugees numbering nearly 1,000,000—driven 
by war and drought from the Ogaden region 
of Ethiopia.

The economy. Somalia has a developing, 
mixed economy largely based on livestock and 
agriculture. While a potential for economic 
growth exists, extemal financial assistance will 
be required for some time to meet Somalia’s 
budgetary deficit and economic development 
needs. The gross national product (GNP) is 
growing faster than the population; the GNP 
per capita, however, remains one of the low- 
est in the world. Agriculture accounts for 
about three-fifths of the gross domestic prod­
uct (GDP) and employs nearly three-fourths 
of the work force. The livestock industry has 
expanded rapidly, and livestock products con­
stitute well over two-thirds of the total exports. 
Bananas and other fruits are grown along 
the Jubba and Shabeelle rivers; other crops 
include sugarcane, cotton, com (maize), and 
sorghum. Govemment efforts to revitalize the 
Somalian fishing industry have improved the 
size of catches.

Industry, accounting for a negligible portion 
of the GDP and employing less than one-tenth 
of the work force, is small-scale and consists

mostly of meat and fish processing, textiles, 
and leather goods. Most of the enterprises are 
state-owned, but the private sector is of in- 
creasing importance. Electricity is limited to 
the urban areas and is entirely generated by 
thermal sources.

The national budget of Somalia is divided 
into the ordinary budget, which is financed 
from internal sources, and the development 
budget, which is largely financed from over- 
seas sources. Somalia is burdened by an 
increasing balance of payments deficit, and 
increasing amounts of foreign assistance are 
required to offset deficits. Imports, composed 
largely of basic manufactures such as paper, 
textiles, cement, steel, machinery, and food- 
stuffs, are supplied chiefly by western Europe. 
Saudi Arabia and Italy are the chief markets 
for Somalia’s exports of livestock, skins and 
hides, and bananas. The country has no rail- 
ways, and internal transportation is by truck 
and bus. International and domestic air ser­
vice is available, however, and there are sev­
eral deepwater ports.

Government and social conditions. Somalia 
is a republic on the socialist one-party model. 
Its 1979 Constitution vests executive power in 
the president. The People’s Assembly is the 
legislative organ, and a central committee and 
cabinet are chosen from the elected members 
of the assembly. Much of Somalia’s judicial 
system is based on Islämic law. At the apex 
of the judicial system is a supreme court, 
presided over by civilian justices, with juris- 
diction over civil, penal, administrative, and 
financial affairs. The Somali Revolutionär 
Socialist Party dominates the national politics, 
and no Opposition is tolerated.

Health service in Somalia is provided through 
hospitals in the regional and district head- 
quarters, while a network of dispensaries serve 
the rural areas. Tuberculosis and leprosy are 
common diseases, but the major health Prob­
lem is matemal and infant mortality. Doctors, 
however, are few, and medical supplies scarce; 
nurses and iaboratory technicians are virtuaiiy 
unavailable. Social conditions are poor, and 
wages are at the subsistence level. There is an 
acute housing shortage in the towns. Educa- 
tion is not compulsory, but there are primary 
and secondary schools, as well as the Somali 
National University and other higher educa- 
tional institutions. There are also vocational 
and teacher-training schools. The govemment 
Controls all mass-communication media in the 
country. Newspapers, printed in Arabic, Ital- 
ian, or English, can be read only by a small 
educated elite. Radio Mogadishu and Radio 
Somali in Hargeysa broadcast daily in the So­
mali language.

Cultural life. Poetry is important in Soma­
lia and deals with such subjects as war, peace, 
women, horses, and camels. Folk dancing is 
also a populär art. Somalis have a rieh oral 
literature touching on subjects such as astron- 
omy and astrology. The two principal cultural 
institutions in the country are the Garesa Mu­
seum and the National Theatre.
History. The northem and eastem Somali 

coasts probably formed part of Punt, men- 
tioned in ancient Egyptian writings. Between 
the 7th and 10th Century, immigrant Muslim 
Arabs and Persians developed trading posts 
along the Gulf of Aden and Indian Ocean 
coasts. By the 10th Century the area inland 
from the Gulf of Aden was occupied by Somali 
nomads, and the south and west were inhab- 
ited by various groups of pastoral Oromo peo- 
ples. By this time Islam was firmly established 
in the trading centres of Mogadishu, Marka, 
Baraawe, Seylac, and Berbera. Intensive Euro­
pean exploration began after the British occu- 
pation of Aden in 1839. The British set up a 
protectorate in the north in 1884. In 1889 Italy 
acquired two protectorates in the northeast 
corner of Somalia, and in 1905 Italy assumed 
responsibility for another colony on the South­
ern part of the Somali coast. In the early 1900s

British rule of its dominions was hampered 
by Sayyid Maxammad Cabdille Xasan, who 
rallied national Muslim solidarity against the 
British colonizers. In Italian Somaliland, how­
ever, Italian settlement was encouraged, and 
in 1936 Italian Somaliland was incorporated 
as a state in the Italian East African empire. 
During World War II the Italians invaded 
British Somaliland (1940); a year later British 
troops retook the area, and Britain adminis- 
tered the whole area until 1950, when Italian 
Somaliland became a United Nations trust 
territory, administered by Italy. In 1960 it was 
united with the former British Somaliland, 
and the two became the independent Republic 
of Somalia. In 1967 Cabdirashiid Cali Sher- 
maarke was elected president and Maxammad 
Xaaji Ibrahim Cigaal became prime minister. 
Shermaarke was assassinated in 1969, and the 
govemment of Prime Minister Cigaal feil to 
a military coup led by Major General Max­
ammad Siyaad Barre. Siyaad replaced the 
parliamentary regime with a Supreme Revolu­
tio n ä r Council consisting of military officers, 
formed the Somali Democratie Republic, and 
established strong relations with the Soviet 
Union. In 1977 Somalia invaded the Ogaden 
region of Ethiopia (inhabited almost entirely 
by ethnic Somalis) in an unsuccessful attempt 
to annex the territory. When the Soviet Union 
supported Ethiopia in the Ogaden war, So­
malia broke relations with the Soviets, and 
the United States became the country’s ally. 
After Siyaad’s armies were pushed back into 
Somalia, hundreds of thousands of refugees 
from the Ogaden region filled camps near 
the Ethiopian border. Armed insurgents began 
a protracted civil war against Siyaad’s rule, 
and Somalia’s deteriorating economy became 
more dependent than ever on foreign aid.
Somaliland, historically, the area now com- 
prising Somalia and Djibouti.

The region probably formed part of the 
“Land of Punt” known to the ancient Egyp- 
tians. Between the 7th and the 12th Century 
a d , Muslim traders from Arabia and Iran set- 
tled on the coast, founding the cities of Zeila 
and Berbera on the Gulf of Aden, and Merca, 
Brava, and Muqdisho (Mogadishu) along the 
Indian Ocean. They exported precious gums, 
ostrich feathers, and slaves, waged war against 
the Christian Ethiopians of the interior, and 
organized themselves into Sultanates (Adal, 
centred at Zeila, and Ajuran, centred at Mog­
adishu). The nomadic Somalis, who occupied 
the northem part of the country between the 
10th and the 15th Century, adopted Islam 
and served in the armies of the Sultanates. 
Gradually the Sultanates themselves came un­
der Somali control, and the Somalis expanded 
southward toward Kenya.
When the European nations began to par- 

tition Africa among themselves in the late 
19th Century, France already possessed (from 
1862) a station at Obock near the mouth of 
the Red Sea, other areas of the north coast 
were occupied by Egypt, and southem So­
maliland recognized the overlordship of the 
sultan of Zanzibar. By the end of the 1880s 
France had expanded its holdings to the area 
of present Djibouti, Britain had established a 
protectorate over the north coast opposite its 
base at Aden, and Italy controlled the remain- 
der of the country. In the north the Muslim 
leader Sayyid Maxammad Cabdille Xasan be­
gan a war against the British in 1899 and 
maintained his hold over the interior until his 
death in 1920. The Italians acquired Jubaland 
in the extreme south after World War I, and 
in 1936 they united their Somali possessions 
with Ethiopia to form Italian East Africa. The 
British won control of the Italian zone during 
World War II. In 1960 British and Italian So­
maliland were united to form the independent 
Republic of Somalia.
somatotype, human body shape and physique 
type; the term somatotype is used in the sys-
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tem of Classification of human physical types 
developed by U.S. psychologist W.H. Shel- 
don. In Sheldon’s system, human beings can 
be classified as to body build in terms of three 
extreme body types: endomorphic, or round, 
fat type; mesomorphic, or muscular type; and 
ectomorphic, or slim, linear type. A somato­
type number of three digits is determined for 
an individual classified by the system, with the 
first digit referring to endomorphy, the second 
to mesomorphy, and the third to ectomor- 
phy; each digit is on a scale of one to seven. 
Hence the extreme endomorph has the soma­
totype 711, the extreme mesomorph 171, and 
the extreme ectomorph 117. The Classification 
numbers are negatively correlated, so that a 
high number in one dass precludes high num­
bers in the others; in practice, extreme types 
(711, 171, 117) are rare or nonexistent, and 
the person of normal build has a somatotype 
approaching 444, evenly balanced between ex­
tremes. See also ectomorph; endomorph; me­
somorph.
Sombart, Werner (b. Jan. 19, 1863,
Ermsleben, Saxony, Prussia—d. May 18, 1941, 
Berlin), German historical economist who in­
corporated Marxist principles in his theories 
despite his attraction to Nazi theories.

Sombart, the son of a wealthy landowner and 
politician, was educated in Berlin, Pisa, and 
Rome, obtaining his Ph.D. at the University 
of Berlin in 1888. After teaching at Breslau 
he was appointed to an academie Position in 
Berlin (1906), becoming a full professor in 
1918.
Sombart was initially an enthusiastic sup­

porter of Marxism but later became more 
conservative and strongly anti-Marxist. Nev- 
ertheless, his historical works on classes and 
the evolution of economic society, especially 
Modern Capitalism (1902), shows strongly the 
influence of Marx in his methodological ap- 
proach. In this and later studies of capitalism 
Sombart propounded an evolutionary view of 
capitalism but not one that predicted its decay. 
He envisaged three stages in its evolution: the 
phase of the pre-Industrial Revolution mer- 
chant adventurer, the entrepreneurial phase, 
and the cooperative phase, with public own- 
ership in the third one.

Although his work could be interpreted as 
supporting the economic views of National 
Socialism he was unsuccessful in playing a 
part in Nazi politics. In his Die Juden und das 
Wirtschaftsleben (1911) he was harshly critical 
of the role of Jews in the development of the 
modern market system. Sombart was widely 
recognized in his day despite his Nazi sympa-

thies. Since his death, his name has fallen into 
obscurity.
sombrero, broad-brimmed, high-crowned hat 
made of feit or straw, wom especially in 
Spain, Mexico, and the southwestem United 
States. The sombrero, its name derived from 
the Spanish word sombra, meaning “shade,” 
first appeared in the 15th Century. Gentlemen 
often wore tan, white, or gray feit sombreros, 
while the peasants wore straw.

In Mexico the brim of the sombrero could 
be as much as two feet (60 centimetres) wide.

Mexican charro wearing a sombrero
Constantine Manos— Magnum

Adopted by ranchers and frontiersmen in the 
United States, the sombrero was modified into 
the cowboy hat.
Somdet Chao Phraya Si Suriyawong: see
Si Suriyawong, Somdet Chao Phraya.
Somers (of Evesham), John Somers,
Baron (b. March 4, 1651, Whiteladies, 
Claines, near Worcester, Worcestershire, 
Eng.—d. April 26, 1716, Brookmans, near 
Mimms North, Hertfordshire), English states- 
man, the chief minister to King William III of 
England from 1696 to 1700, and the leader of 
the group of influential Whigs known as the 
Junto from 1696 to 1716.
Admitted to the bar in 1676, he made his 

reputation by assisting in the successful de­
fense (1688) of the seven Anglican bishops 
who were brought to trial for sedition by the 
Roman Catholic king James II. After James 
was deposed by William of Orange (later King 
William III), Somers was elected to Parliament 
(1689), and he became chairman of the Com­
mittee that drew up the Bill of Rights. William 
appointed him attomey general (1692) and 
lord keeper of the great seal (1693); by 1696 
he had become the King’s leading adviser and

the spokesman for Whig opinion. He became 
lord high chancellor and was elevated to the 
peerage in 1697, but the Tory majority in the 
House of Commons attacked him so vigor- 
ously that William asked for his resignation 
in 1700. In 1701 he was impeached by the 
House of Commons for abuse of ministerial 
power and his role in the Partition Treaties, 
but the House of Lords acquitted him. Al­
though Queen Anne (ruled 1702-14) made 
him lord president of the Privy Council in 
1708, Somers feil from power when the To­
ries won control of the govemment in 1710. 
In 1714 he became a member of George Fs 
privy council. He died two years later with-

Somers, detail of a painting by Sir 
Godfrey Kneller, c. 1700-10; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

out issue, and the barony became extinct. See 
W.L. Sachse, Lord Somers (1975).
Somerset, county of southwestem England, 
bordered on the northwest by the Bristol Chan­
nel. It covers 1,332 sq mi (3,451 sq km) and 
has five administrative districts: Mendip and 
Sedgemoor in the north, Yeovil and Taunton 
Deane further south, and West Somerset. The 
county consists of a low-lying basin, called 
Sedgemoor, near the coast, bounded on the 
northeast by the Mendip Hills and on the 
west by Exmoor and the Quantock Hills. The 
Mendips and the Quantock Hills are desig- 
nated Areas of Outstanding Natural Beauty, 
and a large part of West Somerset is made 
up of Exmoor National Park. Long scenic 
Stretches of the county’s coastline have been 
selected for conservation.

Prehistorie settlement occurred chiefly on 
the relatively open uplands, particularly the 
Mendip Hills, but a prehistorie lake village 
has been excavated at Glastonbury. The Ro­
mans mined lead and built villas. From the 
7th Century Somerset formed the westemmost 
part of the Kingdom of Wessex, and castles 
such as those at Dunster and Taunton were 
built after the Norman Conquest.

Somerset is mainly an agricultural county. 
Dairy farming and stock rearing are impor­
tant, and there is some market gardening. The 
county is traditionally associated with cider 
production, and the village of Cheddar, in 
the Mendip Hills, has given its name to the 
cheese.

Limestone and sandstone are quarried in the 
upland areas of the county, and elsewhere 
sand and gravel are worked. Peat extraction is 
important on Sedgemoor. In 1965 a nuclear 
power station was completed on the coast at 
Hinkley Point. Tourists, very important to the 
economy, are drawn by the Bristol Channel 
resorts such as Minehead and Bumham and 
by a number of National Trust properties and 
other historie mansions open to the public. 
The M5 motorway, passing Bridgwater and 
Taunton, connects Somerset with England’s 
heavily urbanized areas and acts as a ma-
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jor artery in bringing summer visitors to the 
county. Pop. (1983 est.) 435,700.
Somerset, ea r ls  a n d  d u k e s  o f , titled 
English nobility of three creations, in the fam­
ilies Beaufort, Carr, and Seymour, grouped 
below chronologically and indicated by the 
Symbol •.
•  Somerset, Edmund Beaufort, Ist duke
of, I st ea r l  o f  DORSET, also called (1444- 
48) 4th earl of somerset (b. c. 1406— 
d. May 22, 1455, St. Albans, Hertfordshire, 
Eng.), English nobleman and Lancastrian 
leader whose quarrel with Richard, duke of 
York, helped precipitate the Wars of the Roses 
(1455—85) between the houses of Lancaster 
and York.

He was a member of the Beaufort family, 
which in the 1430s obtained control—with 
William de la Pole, duke of Suffolk—of the 
govemment of the weak king Henry VI (mied 
1422-61 and 1470-71). He was created earl of 
Dorset in 1441 and inherited the earldom of 
Somerset from his brother in 1444. A Veteran 
of the English campaigns in France, Beaufort 
was appointed captain general in France in 
1447, and in the following year he was created 
duke of Somerset.

His poor leadership was largely responsi- 
ble for the reconquest of Normandy by the 
French in 1449-50. Public indignation over 
this disaster brought about the fall of Suffolk, 
but Somerset survived the storm and became 
Henry’s chief minister. His unrelenting enemy 
was the powerful Richard, duke of York. Fol­
lowing Henry’s mental collapse in July 1453, 
Parliament imprisoned Somerset (c. Decem­
ber 1453) and appointed York lord protector 
of the realm. The King recovered in De­
cember 1454, however, and shortly thereafter 
Somerset was restored to his former role in 
govemment. York then resorted to arms, and 
in May 1455 Somerset was killed by York’s 
troops at the Battle of St. Albans.
• Somerset, Henry Beaufort, 2nd duke of, 
2 n d  ea r l  o f  d o r se t  (b. 1436—d. May 
15, 1464, Hexham, Northumberland, Eng.), 
leading Lancastrian in the English Wars of the 
Roses.

He was the eldest son of Edmund Beaufort, 
the 2nd duke; and, as duke of Somerset, mar- 
quess of Dorset, and titular count of Mortain, 
he was the victorious Lancastrian commander 
at the battles of Wakefield (1460) and of St. 
Albans (1461). But he fled to Scotland after 
the disaster of Towton (1461) and was then 
attainted and condemned to forfeiture. Failing 
to get French help, he deserted to the Yorkists 
in 1463 and was restored to his position; but 
a further equivocation brought his attainder, 
forfeiture, and execution on the day of his 
defeat and capture as Lancastrian commander 
at the Battle of Hexham.

When his brother Edmund, “duke of Som­
erset” to the Lancastrians alone, was captured 
and beheaded at the Battle of Tewkesbury 
(May 6, 1471), the male line of Beauforts 
ended.
• Somerset, Edward Seymour, Ist duke
of, Baron Seymour of Hache, byname 
the protector, also called (1523-36) sir 
EDWARD SEYMOUR, Or (1536-37) VISCOUNT 
BEAUCHAMP OF HACHE, Or (1537-47) EARL 
of hertford (b. c. 1500/06—d. Jan. 22, 
1552, London), the Protector of England dur­
ing part of the minority of King Edward VI 
(reigned 1547-53). While admiring Somerset’s 
personal qualities and motives, scholars have 
generally blamed his lack of political acumen 
for the failure of his policies.
After the marriage of his sister, Jane Sey­

mour, to King Henry VIII in 1536, he rose 
rapidly in royal favour. He became earl of

Hertford in 1537, and in 1542 he was ap­
pointed lord high admiral, a post he soon re- 
linquished. He commanded the English forces 
that invaded Scotland in 1544 and sacked Ed­
inburgh; a year later he won a brilliant victory 
over the French at Boulogne.

After the death of Henry VIII (Jan. 28, 
1547), Hertford was named protector by the 
regency council that Henry had nominated 
to run the govemment for the nine-year-old 
king Edward. He soon became duke of Som­
erset (Feb. 16, 1547) and for two and a half 
years acted as king in all but name. His chief 
rival for power was John Dudley, earl of War- 
wick. Somerset tried, unsuccessfully, to per- 
suade the Scots to join a voluntary union with 
England, but, when his appeal was rejected, 
he destroyed all chances of reconciliation by 
invading Scotland and defeating the Scots at 
the Battle of Pinkie (Sept. 10, 1547). In do­
mestic affairs, the Protector proceeded with 
moderation in consolidating the Protestant 
Reformation in England. He repealed Henry 
VIII’s heresy laws, which had made it treason 
to attack the king’s leadership of the church; 
the first Book of Common Prayer, which was 
imposed (1549) by an Act of Uniformity by 
Somerset, offered a compromise between Ro­
man Catholic and Protestant leaming. Never- 
theless, these and other apparently moderate 
measures stirred up antagonisms that resulted 
in Catholic uprisings in western England in 
1549.
Somerset attempted to aid the rural poor by 

forbidding enclosures—that is, the taking of 
arable common land by the propertied classes 
to use as pasturage—and this action led to his 
downfall. The landowners foiled his efforts;

The 1 st Duke of Somerset, detail of an engraving by 
Willem van de Passe, from the Herwologia Anglica, 
by Henry Holland, published in 1620
By courtesy of the trustees of the British Museum; photograph, J.R. 
Freeman & Co. Ltd.

the desperate peasants revolted in Norfolk 
under the leadership of Robert Kett; and in 
October 1549 Somerset was swept from power 
and imprisoned by a coalition of Warwick 
and the propertied classes. When the coalition 
broke down, he was released in Febmary 1550 
and ostensibly reconciled with his rival. But in 
October 1551, the Duke of Northumberland 
(as Warwick was then called) had Somerset 
imprisoned on a trumped-up charge of trea­
son. Four months later he was executed. A.F. 
Pollard’s biography, England Under Protector 
Somerset (1900), presents a favourable picture 
of the Protector, but he is severely judged by
M.L. Bush in The Government Policy of Pro­
tector Somerset (1975).
• Somerset, Robert Carr, earl of, Carr also 
spelled ker, also called (1607-11) sir robert
CARR, or (1611-13) VISCOUNT ROCHESTER (b.
c. 1590—d. July 1645), favourite of King 
James I of England from 1607 to 1615. His 
influence on governmental policy was slight, 
but he brought discredit on James’s court by 
his involvement in a scandal.

Son of a Scottish nobleman, the handsome 
Carr first attracted James’s interest in 1607. 
The King soon made him a gentleman of the 
bedchamber, and thereafter he rose rapidly in

royal favour, becoming Viscount Rochester in 
1611 and a privy councillor in April 1612. 
Upon the death of the chief minister, Robert 
Cecil, earl of Salisbury, in May 1612, Carr 
began to serve as James’s secretary.

Meanwhile, he had fallen in love with 
Frances Howard, wife of Robert Devereux,

Robert Carr, earl of Somerset, oil painting after a 
portrait by J. Hoskins, c. 1620-25; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

3rd earl of Essex. He persuaded James to 
have a commission annul Frances’ marriage, 
and during these proceedings Frances, prob­
ably with Carr’s assistance, secretly poisoned 
Carr’s former friend and mentor Sir Thomas 
Overbury (died Sept. 15, 1613), who had op- 
posed the annulment. Carr and Frances were 
married in December 1613, shortly after Carr 
had been made earl of Somerset and treasurer 
of Scotland. He became lord chamberlain in 
1614, but in the following year the circum- 
stances of Overbury’s death were made public. 
Somerset and Frances were found guilty of 
murder; they were imprisoned until 1621 and 
pardoned fuiiy in 1624. Carr died 21 years 
later in obscurity.
• Somerset, Charles Seymour, 6th duke 
of, Baron Seymour of Trowbridge (b. 
Aug. 12, 1662—d. Dec. 2, 1748, Petworth, 
Sussex, Eng.), British statesman during the 
reign of Queen Anne, who helped to secure 
the accession of George I of Hanover.

His brother, Francis Seymour, inherited the 
dukedom on the death of a cousin (the 4th 
duke) but was shot in 1678 at the age of 20 by 
a Genoese gentleman named Horatio Botti, 
whose wife Somerset was said to have insulted. 
Charles, who thus inherited the barony of Sey­
mour of Trowbridge along with the dukedom 
of Somerset, was educated at Trinity College, 
Cambridge; and in 1682 he married a great 
heiress, Elizabeth, daughter of Joceline Percy, 
earl of Northumberland, who brought him 
immense estates, including Alnwick Castle, 
Petworth, Syon House, and Northumberland 
House in London. In 1683 Somerset received 
an appointment in the King’s household, and 
two years later a colonelcy of dragoons; but 
at the Revolution of 1688 he bore arms for 
William of Orange.

Having befriended Princess Anne in 1692, 
he became a great favourite with her after her 
accession to the throne, receiving the post of 
master of the horse in 1702. Finding himself 
neglected by Marlborough, he made friends 
with the Tories and succeeded in retaining the 
Queen’s confidence, while his wife replaced 
the Duchess of Marlborough as mistress of 
the robes in 1711. In the memorable crisis 
when Anne was at the point of death, Somer­
set acted with Argyll, Shrewsbury, and other 
Whig nobles who, by insisting on their right 
to be present in the privy council, secured the 
Hanoverian succession to the crown. He re- 
tained the office of master of the horse under 
George I until 1716, when he was dismissed 
and retired into private life.



Somerset, Edward: see Glamorgan, Edward 
Somerset, earl of.
Somerset, FitzRoy James Henry: see Rag­
lan, FitzRoy James Henry Somerset, Ist Bar­
on.
Somerville, city, Middlesex County, eastem 
Massachusetts, U.S., on the Mystic River, sur- 
rounded by Boston (Charlestown), Cambridge, 
Arlington, and Medford. Settled in 1630, it 
was originally known as the Cow Commons 
and was entirely fenced in until 1685. In the 
city stands the Old Powder House (c. 1704), 
from which the British general Thomas Gage 
seized gunpowder in 1774. Somerville was the 
last of the Mystic Valley towns to separate 
(1842) from the early Charlestown colony. Its 
name is said to honour Capt. Richard Somers, 
hero of the Tripolitan-American War. After 
the American Revolution, brickmaking be­
came important, and the opening of the Mid­
dlesex Canal (1802), which passed through 
Somerville, added to its desirability as an in­
dustrial site. By 1835 the town was a regulär 
stop on the new Boston and Lowell Railroad. 
The greatest growth in population and indus­
trial activity occurred after 1900, when slaugh- 
tering and meat-packing were developed as 
the principal activities.

The city has become a residential and indus­
trial suburb of Boston with some importance 
as a distribution centre. Inc. town, 1842; city, 
1871. Pop. (1980) 77,372.
Somerville, borough, seat (1784) of Somer­
set County, north central New Jersey, U.S., 
on the Raritan River. Settled by Dutch farm­
ers in the late 17th Century, its present name 
was chosen in 1801. The Wallace House (a 
state historie site) was headquarters for George 
Washington during the winter of 1778-79. 
Somerville’s growth was stimulated by the 
opening of the Delaware and Raritan Canal 
in 1834 and by the completion of the Eliza- 
bethtown and Somerville Railroad (later Jer­
sey Central) in 1842. The borough is now a 
trade centre for nearby farm and industrial 
areas. Light manufactures include drugs and 
electronic equipment.
The Old Dutch Parsonage (1751), a state his­

torie site, was where Rutgers University (now 
in New Brunswick, a few miles southeast) 
and the New Brunswick Theological Seminary 
were first established. The Duke estate, estab­
lished by tobacco magnate James B. Duke, 
is a research and exhibition centre for the 
New York Horticultural Society. The Knox- 
Porter Resolution ending the state of war be­
tween the United States and Germany was 
signed (July 2, 1921) by President Harding at 
the Somerville estate of Joseph Frelinghuysen. 
Somerset County College (1968) is in the bor­
ough. Inc. town, 1863; borough, 1909. Pop. 
(1980) 11,973.
Somerville, William, Somerville also spelled 
SOMERVILE (b. Sept. 2, 1675, Colwich,
Staffordshire, Eng.—d. July 17, 1742, Henley- 
in-Arden, Warwickshire), British writer who, 
after studies directed toward a career at law, 
lived the life of a country gentleman, indulging 
in the field Sports that were to make up the 
subject matter of his best known poems, es­
pecially The Chace (1735). That poem tracés 
the history of hunting up to the Norman Con- 
quest of England (1066) and gives incidental 
Information on kennel design, hare hunting, 
stag hunting, otter hunting, the breeding and 
training of dogs, dog diseases and bites; among 
the many digressions is one on Oriental hunt­
ing.
Somerville and Ross, Publishing names of
EDITH ANNA OENONE SOMERVILLE and VIO­
LET Florence Martin , latter’s pseudonym in 
full martin ross (respectively b. May 2, 1858, 
Corfu, Greece—d. Oct. 8, 1949, Castletown- 
shend, County Cork, Ire.; b. June 11, 1862, 
Ross House, County Galway, Ire.—d. Dec.

21, 1915, Drishane, County Cork), cousins 
and writers who collaborated in a series of 
novels that wittily and sympathetically por- 
trayed Irish society in the late 19th Century. 
Edith Somerville continued to use their joint 
pseudonym after her cousin’s death, claiming 
that she was still inspired by her. Their first 
book, An Irish Cousin, appeared in 1889; to­
gether they wrote 14 books, including a pow- 
erful novel called The Real Charlotte (1894) 
and a collection of short stories, Some Expe- 
riences of an Irish R.M. (1899), which, with 
its sequels, is their most populär work.
Somes, Michael (George) (b. Sept. 28, 
1917, Horsely, Gloucestershire, Eng.), English 
dancer, premier danseur and assistant director 
of the Royal (formerly Sadler’s Wells) Ballet, 
whose extensive repertoire included leading 
roles, frequently as Margot Fonteyn’s partner, 
in both classical and Contemporary ballets.

In 1934 Sömes received the first scholarship 
given to a male by the Sadler’s Wells School, 
and in 1935 he joined the ballet Company. 
By 1937 he was appearing in solo parts; his 
first major creation was in Frederick Ashton’s

Somes and Margot Fonteyn in Dante 
Sonata
Penguin Photo Collection

Horoscope (1938). After serving in World War 
II, he retumed to create additional impor­
tant roles in ballets choreographed by Ash- 
ton, including Symphonie Variations (1946), 
Cinderella (1948), Daphnis and Chloë (1951), 
Tiresias (1951), and Ondine (1958). He also 
performed in such classical ballets as Swan 
Lake, Giselle, and The Sleeping Beauty.
In 1950 Somes succeeded Robert Helpmann 

as Margot Fonteyn’s official partner, and in 
1959 he was made a Commander of the Or­
der of the British Empire. After retiring as 
premier danseur (1961), he became assistant 
director of the Royal Ballet in 1963 and ap­
peared in pantomime roles such as the Father 
in Marguerite and Armand (1963). Leaving 
his assistant directorship in 1970, he remained 
with the Royal Ballet as its principal teacher. 
After the death of his wife, Deirdre Dixon 
(1959), he was briefly married to the dancer 
Antoinette Sibley.
Some§ River, Hungarian szamos, river, one 
of the most important in Transylvania, north- 
westem Romania. It has two headstreams: 
the Some§u Mare (Great Some§), which rises 
in the Munjii Rodnei and flows Southwest; 
and the Some§u Mic (Little Some§), which 
rises in the Munjii Apuseni as the Some§u 
Cald and Some§u Rece and flows northeast. 
The two headstreams flow rapidly out of the 
mountains to meet at the town of Dej in 
the Transylvanian Basin. From there the river 
follows a zigzag course toward the northwest 
to enter the Tisa (Tisza) in Hungary after a 
course of about 250 mi (400 km), including
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either headstream. Between Dej and the Tisa, 
the Some§ is joined by several tributaries. The 
city of Satu Mare is located on the Some§.
somite, in embryology, one of a longitudinal 
series of blocklike Segments into which the 
mesoderm, the middle layer of tissue, on ei­
ther side of the embryonic spine becomes di- 
vided. Collectively, the somites constitute the 
vertebral plate. Out of the somites arise the 
sclerotome, forerunner of the bodies and neu­
ral arches of the vertebrae; the dermatome, 
precursor of the connective tissue of the skin; 
and the myotome, or primitive muscle, from 
which the major muscles of vertebrates are 
derived. The term somite is also used more 
generally to refer to a body segment, or 
metamere, of a segmented animal.
Somme, département, Picardie region, north­
em France, fronting the English Channel for 
about 30 mi (48 km) and embracing the val- 
ley of the river that bears its name. With an 
area of 2,384 sq mi (6,175 sq km), it was cre­
ated from a large part of the historie province 
of Picardy (now the region of Picardie) and 
also from a small portion of the neighbouring 
province of Artois. The estuary of the river 
and the Baie (bay) de Somme occupy a large 
part of the low-lying coast, extending from 
the mouth of the Bresle River at Le Tréport 
in the Southwest to the mouth of the Authie 
River at Berck-Plage in the northwest.

The Somme River flows generally from the 
east to the northwest along its marshy val- 
ley through Péronne, Amiens (capital of the 
Somme département), and Abbeville. The 
Bresle, to the south, and the Authie, to the 
north, flow parallel to the Somme along the 
borders of the département.

The climate is mainly oceanic, with frequent 
showers. The land is extremely fertile in the 
Southwest where the cliffs rise above the En­
glish Channel. The estuaries of the Somme and 
the Authie have silted up, creating marshlands 
beyond the cliffs. Sand dunes have formed 
along the shore, which is dotted with harbours 
and small seaside resorts. Cattle are raised, 
and market gardens flourish in the reclaimed 
marshland and along the river valleys. Cereals, 
fodder, and sugar beets are grown, and cattle 
also are raised on the rolling chalk plateau 
of Picardie, which extends over most of the 
département. There are some industries (tex­
tiles, food processing, metals, Chemicals, and 
rubber) in the vicinity of Amiens, Abbeville, 
Vimeu, and other towns; but the region is 
predominantly rural. Many cemeteries mark 
the Somme Valley battlefields of World War 
I, located in a region over which armies have 
fought throughout French history. The dé­
partement has four arrondissements: Amiens, 
Abbeville, Jimeu, Montdidier, and Péronne. It 
is in the educational division of Amiens. Pop. 
(1982) 544,570.
Somme, First Battle of the (July 1-Novem­
ber 13, 1916), costly and largely unsuccessful 
Allied offensive during World War I.

The Germans were securely entrenched and 
strategically located when the British and 
French launched their frontal attack on a 
21-mi (34-km) front north of the Somme 
River. Tremendous artillery barrages and 
aerial bombardments preceded the infantry’s 
“going over the top,” but they progressed 
slowly against the virtually impregnable Ger­
man positions. The British sustained nearly 
60,000 casualties, 20,000 dead, on the first 
day of the attack. In mid-July a cavalry attack 
was destroyed by German machine guns. In 
September the British introduced their new 
weapon, the tank, which was terrifying but 
not yet particularly reliable. Improved fight­
ing and scouting planes were more effective, 
and anti-aircraft guns were used for the first
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time. In October torrential rains turned the 
battlefield into an impassable sea of mud, and 
by mid-November the Allies had advanced 
only five miles. Although the figures have been 
much disputed, the casualties from the First 
Battle of the Somme amounted to roughly 
650,000 German, 195,000 French, and 420,- 
000 British. By taking the offensive, the Allies 
relieved the pressure on Verdun and kept the 
main body of German troops stationed on the 
Western Front.
Somme, Second Battle of the, also called
BATTLE OF SAINT-QUENTIN (March 21-April 
5, 1918), partially successful German offensive 
against Allied forces on the Western Front 
during the later part of World War I.

The German commander, General Erich Lu­
dendorff, believed that it was essential for Ger- 
many to use the troops freed from the Eastem 
Front by the collapse of Russia to achieve a 
victory on the Western Front in the spring of 
1918, before American troops arrived in suffi­
ciënt numbers to effectively reinforce the war- 
weary Allies. His first offensive was directed 
against the rather weak British armies north 
of the Somme River, between Arras and La 
Fère. The British trenches were shelled and 
gassed before a massive moming attack in 
dense fog, which took the British by surprise. 
Their first and second lines quickly feil, and 
by March 22 the shattered British 5th Army 
was in retreat and had lost contact with the 
French to the south.

The Germans moved rapidly forward, hop- 
ing to drive a permanent wedge between the 
French and the British, but by March 28, the 
Allies had quickly assembled new troops that 
checked the German advance east of Amiens. 
The German offensive had obtained the single 
largest territorial gain on the Western Front 
since the early months of the war in late 1914. 
The Germans had advanced almost 40 miles 
(64 km) and had taken about 70,000 prison- 
ers, but in spite of these gains the Allied lines 
were only bent, not broken.
Somme River, river, northem France. It rises 
in the hills at Fonsommes, near Saint-Quentin 
in the Aisne département, and flows generally 
westward for 152 miles (245 km) to the En­
glish Channel, Crossing Somme département 
and the ancient province of Picardy. From 
Amiens, near which its headstreams (includ­
ing the Ancre and Avre) converge, the Somme 
follows the floor of a trench across the chalk 
country. Its valley is a marshy beit; and its line, 
an important banier in the approaches from 
Flanders toward Paris, was of great strategie 
importance during World War I. The name 
Somme is derived from the Celtic Samara, 
meaning “tranquil.” The upper basin of the 
Somme was the scene of heavy fighting dur­
ing World War I, particularly the First Battle 
of the Somme (July-November 1916). The 
valley was occupied by the Germans in May- 
June 1940 in World War II and was recovered 
by the Allies in August 1944.

The basin of the Somme River occupies 
about 2,300 square miles (6,000 square km). 
Below Abbeville the Somme enters a sand- 
encumbered estuary, which requires constant 
dredging, with the port of Saint-Valéry-sur- 
Somme situated at its mouth. From the river’s 
upper valley there are canals to the Oise and 
the Escaut, or Scheidt, rivers, connecting it 
with the navigable waterways that link Paris 
and Flanders.
Sommeiller, Germain (b. March 15, 1815, 
Saint-Jeoire, Fr.—d. July 11, 1871, Saint- 
Jeoire), French engineer who built the Mont 
Cenis (Fréjus) Tunnel in the Alps, the world’s 
first important mountain tunnel.

While working at the University of Turin 
on the construction of a compressed-air ram

to supply extra power to locomotives on 
steep grades, Sommeiller conceived the idea 
of adapting the machine to rock drilling, for 
which steam power was not suited because 
of the difficulty of transmitting it over dis- 
tances. Commissioned to drive the 7-mile (12- 
kilometre) tunnel under Mont Cenis, between 
France and Switzerland, Sommeiller intro- 
duced his new drill, which he perfected by 
trial and error, and a little later, dynamite, 
just invented by Alfred Nobel. The tunnel was 
completed in December 1870.
Sommer, Ferdinand (b. May 4, 1875, Trier, 
Ger.—d. April 3, 1962, Munich), German 
historical linguist known primarily for his 
scholarship conceming Hittite and the classi­
cal languages.

During his academie career, Sommer held 
professorships at the universities of Basel 
(1902-09), Rostock (1909-13), Jena (1913- 
24), Bonn (1924-26), and Munich (1926-51). 
His most important works include Handbuch 
der lateinischen Laut- und Formenlehre (1902; 
“Handbook of Latin Phonology and Mor- 
phology”); Zur Geschichte der griechischen 
Nominalkomposita (1948; “Contributions to a 
History of the Greek Nominal Compounds”); 
and a number of significant contributions to 
Hittite studies, induding Die Ahhijava-Urkun- 
den (1932; “The Ahhiyawa Documents”) and 
Hethiter und Hethitisch (1947; “Hittites and 
the Hittite Language”).
Sommerfeld, Arnold (Johannes Wilhelm)
(b. Dec. 5, 1868, Königsberg, Prussia [now 
Kaliningrad, Russian S.F.S.R.]—d. April 26, 
1951, Munich), German physicist whose 
atomic model permitted the explanation of 
fine-structure spectral lines.
After studying mathematics and Science at 

Königsberg University, Sommerfeld became 
an assistant at the University of Göttingen and 
then taught mathematics at Clausthal (1897) 
and Aachen (1900).

As professor of theoretical physics at Munich 
(1906-31) he did his most important work. 
His investigations of atomic spectra led him to 
suggest that, in the Bohr model of the atom, 
the electrons move in elliptical orbits as well 
as circular ones. From this idea he postulated 
the azimuthal quantum number. He later in- 
troduced the magnetic quantum number as 
well. Sommerfeld also did detailed work on 
wave mechanics, and his theory of electrons 
in metals proved valuable in the study of ther- 
moelectricity and metallic conduction.
Sommo, Judah Leone ben Isaac, also called 
Leone de sommi Portaleone, original name 
yehuda  sommo (b. 1527, Mantua [Italy]—d. 
1592, Mantua), Italian author whose writings 
are a primary source of information about 
16th-century theatrical production in Italy.
Sommo also wrote the first known Hebrew 

drama, Tzahiut bedihuta de-qiddushin (1550; 
“An Eloquent Comedy of a Marriage”), in 
which characters such as the pining lover, the 
comic servant, and the crafty lawyer reflect the 
influence of the Italian commedia dell’arte. 
Sommo’s experience as a playwright and pro­
ducer of dramas for various noble patrons was 
the basis for his Dialoghi in materia di rap- 
presentazioni sceniche (c. 1565; Dialogues on 
the Art of the Stage), a Summation of Contem­
porary theatre practice containing one of the 
earliest extant discussions of stage fighting. It 
gives directions on the use of small reflectors 
to intensify fighting, the importance of dim- 
ming house lights, and the expressive use of 
fighting to create mood.
somnambulism: see sleepwalking.
Somnäth, also called pätan-somnäth, or 
somnäth-pätan , ancient ruined city, south- 
westem Gujarät state, west-central India. It is 
the site of the temple of Siva (Shiva) as So- 
manätha (which means “lord of the somaf a 
sacred intoxicating drink, and, by extension,

“lord of the Moon”). The temple was sacked 
by the Turkic Muslim invader Mahmud of 
Ghazna in ad  1024-25. Reconstructed in

Temple of Siva at Somnäth, Gujarät, India
Baldev— Shostal Assoc./EB Inc.

1169, it was destroyed again in the final Mus­
lim invasions of the late 13th Century. Subse- 
quently rebuilt and destroyed on several oc­
casions, it was reconstructed again beginning 
in 1951. According to an ancient tradition in 
the Indian epic Mahäbhärata, Somnäth was 
the scene of the intemecine massacre of the 
Yädava clan and of the subsequent death of 
Krishna, the eighth incamation of Vishnu. 
Recent excavations there have revealed a Set­
tlement dating from about 1500 bc.

Pätan, a port on the old city site, is now 
overshadowed by the adjacent port of Veräval.
Somnus (Greco-Roman god): see Hypnos.
Somogy, megye (county), southwestem Hun- 
gary. It extends from the Southern shore of 
Lake Balaton to the Yugoslav frontier with 
an area of 2,330 square miles (6,036 square 
km). Once known for its combination of great 
landed estates and poverty-stricken peasants, 
in the 20th Century it initiated the develop­
ment of cooperative farms. The main crops are 
now rye, potatoes, sugar beets, and tobacco. 
Pigs and sheep are raised, and the swineherds 
and shepherds developed an art of intricate 
wood carving for which Somogy is nation- 
ally famous. The Lake Balaton shoreline is a 
recreation area, with Siöfok the local focus. 
Kaposvär (q.v.), the megye seat, is the princi­
pal market town. In the Völgység district the 
population is mixed Magyar and German with 
migrants from Transylvania, Bukovina, and 
the Great Alföld. There is a small petroleum 
and natural gas field in southem Somogy, 
around Baböcsa. Pop. (1986 est.) 353,000.
Somolu (Nigeria): see Shomolu.
Somoto, city, northwestem Nicaragua. It is 
situated in the central highlands near the upper 
Coco River. It serves as a commercial centre 
for the hinterland, in which dairying (partic­
ularly butter production), the manufacturing 
of hammocks, and the gathering of pine pitch 
are the principal economic activities. Somoto 
is on the Pan-American Highway north of 
Managua, the national Capital, and east of El 
Espino, at the Honduras border. Pop. (1985 
est.) 8,561.
Somoza Fa m i l y , family that maintained po- 
litical control of Nicaragua for 44 years.

The founder of the dynasty, Anastasio So­
moza Garcia (b. Feb. 1, 1896, San Marcos, 
Nicaragua—d. Sept. 29,1956, Ancön, Panama 
Canal Zone [now Panama]), was the son of 
a wealthy coffee planter and was educated in 
Nicaragua and the United States. By marry- 
ing the daughter of a prominent Nicaraguan 
family, he ensured himself a secure political 
career. He rose quickly through the political 
ranks to become head of Nicaragua’s army, 
the Guardia Nacional, in 1933. With the army 
at his disposal, three years later he deposed 
the elected president, Juan Bautista Sacasa; 
Somoza assumed the office on Jan. 1, 1937. 
Although he was officially not president from



1947 to 1950, his Position as commander in 
chief guaranteed his continuous, firm rule; his 
authority was again made official by his elec- 
tion to a presidential term beginning in 1951.

Somoza’s administration fostered reforms 
and made Nicaragua less dependent on ba- 
nana income. At the same time, however, 
Somoza amassed a considerable personal for- 
tune, exiled most of his political opponents, 
and took over the ownership of large areas of 
land and many businesses.

Following the assassination of Somoza, the 
presidency passed to his elder son, Luis So­
moza Debayle (b. Nov. 18, 1922, León, 
Nicaragua—d. April 13, 1967, Managua). He 
won election to his own term of office (1957— 
63), during which he extended the family’s 
business interests and, by most accounts, ruled 
more gently than had his father. After he re- 
fused to run for a second term, the presidency 
was held until 1967 by politicians favourable 
to the Somoza family.

His younger brother, Anastasio Somoza De­
bayle (b. Dec. 5, 1925, León, Nicaragua— 
d. Sept. 17, 1980, Asunción, Paraguay), then 
won the presidency in a general election. He 
ruled aggressively in the manner of his father, 
and he continued to expand the family’s for- 
tune. He relinquished his office in 1972 but 
in 1974 retumed to the presidency under a 
new constitution that permitted him to rule 
until 1981. Violent insurrection against the 
alleged oppression of Somoza’s rule, as well 
as foreign accusations of violations of human 
rights, led to his resignation in 1979, and he 
was assassinated while in exile.
son et lumière (French: “sound and light”), 
nighttime entertainment conceived by Paul 
Robert-Houdin, curator of the Chateau de 
Chambord on the Cosson River, France, where 
the first one was presented in 1952. Multi- 
coloured lights of changing intensity are di- 
rected against the facade of a historie building 
or ruin. The changes of light are synchronized 
with a sound track (relayed through loud- 
speakers) carrying music and the dramatized 
story of the site. Usually, no live participants 
appear. Live effects such as smoke bombs or 
fireworks are occasionally used for appropri- 
ate episodes.
The medium rapidly became populär in 

France, where, by the late 20th Century, about 
50 annual productions took place, notably in 
the Loire Valley, Versailles, and Invalides. Eu­
ropean productions outside France included 
those in Rome (the Forum) and Athens (the 
Parthenon). The first British performance was 
produced in 1957 (Greenwich Palace) and the 
first U.S. presentation in 1962 (Independence 
Hall, Philadelphia). The first African produc­
tion took place at Cairo, Egypt (the Pyramids 
of Giza), in 1961; the first Asian production 
was at Delhi, India (the Red Fort), in 1965. 
Son et lumière is also produced at the ruins 
of Teotihuacän, near Mexico City, and else- 
where.
Son La, town and provincial seat of Son La 
tinh (province), northwestem Vietnam. Son 
La town is a market centre about 190 mi (310 
km) northwest of Hanoi; there is an airport at 
nearby Na San.
The province has an area of 5,586 sq mi (14,- 

468 sq km); formerly a province in the Tay 
Bac autonomous region, in 1976 it became a 
separate province. Bordered on the Southwest 
by Laos, the mountainous province is drained 
by the Song (river) Ma and the Black River 
(Song Da), both flowing through the province 
from northwest to southeast. Specialized grow- 
ing areas for com (maize) and tea were set up 
in 1976. Other crops include rice and cotton, 
and livestock are raised. Natural resources in­
clude timber, coal, and gold. The population 
of the province is made up predominantly of 
the Tai Dam (Black Thai), but there are also 
Meo, Tai Khao (White Thai), and Muong 
peoples. Pop. (1979) province, 487,793.

Son Pyong-hi (b. 1861—d. 1922), third 
leader of the apocalyptic, anti-foreign Tong- 
hak religious sect in Korea. Bom the illegit- 
imate son of a low-echelon govemment offi­
cial, Son grew up in poverty, suffering much 
discrimination. In 1897 he was elected to the 
leadership of Tonghak, succeeding Ch’oe Si- 
hyöng, and he successfully reconstructed the 
sect, which had been hurt by the failure of its 
uprising in 1894.

Branded a political criminal by the state, he 
went into exile in Japan. When Korea lost 
its sovereignty to Japan in 1905, he renamed 
the Tonghak sect the Ch’öndogyo (q.v.; liter- 
ally, Religion of the Heavenly Way), and set 
about reorganizing it as a genuine religion. He 
undertook educational and cultural projects, 
running or supporting schools, conducting en- 
lightenment programs for Ch’öndogyo follow- 
ers, and leading campaigns for constructive 
living. In 1919 he led the nationwide move­
ment for Korean independence.
Son River, also spelled sone, principal South­
ern tributary of the Ganges, rising in northem 
Biläspur district, Madhya Pradesh state, cen­
tral India. It flows north past Mänpur and 
then tums northeast across Rewa district. The 
river cuts through the Kaimur Range and 
joins the Ganges above Patna, after a 487- 
mi (784-km) course. The Son valley is ge- 
ologically almost a continuation of that of 
the Narmada River to the Southwest. Largely 
forested, it is sparsely populated. The valley 
is bordered by the Kaimur Range (north) and 
the Chota Nägpur plateau (south). The river’s 
flow is seasonal, and the Son is unimportant 
for navigation. Dams have been constructed 
on some of its tributaries, and at Dehri, Uttar 
Pradesh state, are the headworks of the Son 
Canal system.
sonar, technique for detecting and determin- 
ing the distance and direction to underwater 
objects by acoustic means. Sound waves emit- 
ted by or reflected from the object are detected 
by sonar apparatus and analyzed for the infor- 
mation they contain. The term sonar derives 
from the phrase “sound navigation and rang- 
ing.”
A brief treatment of sonar follows. For füll 

treatment, see m acropaedia: Measurement 
and Observation, Principles, Methods, and In­
struments of.

Sonar Systems may be divided into three cat- 
egories. In active sonar Systems an acoustic 
projector generates a sound wave that spreads 
outward and is reflected back by a target ob­
ject. A receiver picks up and analyzes the 
reflected signal and may determine the range, 
bearing, and relative motion of the target. 
Passive Systems consist simply of receiving 
sensors that piek up the noise produced by the 
target (such as a ship, submarine, or torpedo). 
Waveforms thus detected may be analyzed 
for identifying characteristics as well as direc­
tion and distance. The third category of sonar 
devices is acoustic communication Systems, 
which require a projector and receiver at both 
ends of the acoustic path.

Sonar was first proposed as a means of de­
tecting icebergs. Interest in sonar was height- 
ened by the threat posed by submarine warfare 
in World War I. An early passive system, 
consisting of towed lines of microphones, was 
used to detect submarines by 1916, and by 
1918 an operational active system had been 
built by British and U.S. scientists. Subsequent 
developments included the echo sounder, or 
depth detector, rapid-scanning sonar, side-scan 
sonar, and wpess (within-pulse electronic-sec- 
tor-scanning) sonar.

The uses of sonar are now many. In the mil­
itary field are a large number of Systems that 
detect, identify, and locate submarines. Sonar 
is also used in acoustic homing torpedoes, in 
acoustic mines, and in mine detection. Non- 
military uses of sonar include fish finding, 
depth sounding, mapping of the sea bottom,
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Doppler navigation, and acoustic locating for 
divers.

A major step in the development of sonar 
Systems was the invention of the acoustic 
transducer and the design of efficiënt acoustic 
projectors. These utilize piezoelectric crystals 
(e.g., quartz or tourmaline), magnetostrictive 
materials (e.g., iron or nickel), or electrostric- 
tive crystals (e.g., barium titanate). These ma­
terials change shape when subjected to electric 
or magnetic fields, thus converting electrical 
energy to acoustic energy. Suitably mounted 
in an oil-filled housing, they produce beams 
of acoustic energy over a wide range of fre- 
quencies.

In active Systems the projector may be de- 
ployed from an air-launched sonobuoy, hull- 
mounted on a vessel, or suspended in the 
sea from a helicopter. Usually the receiving 
and transmitting transducers are the same. 
Passive Systems are usually hull-mounted, de- 
ployed from sonobuoys, or towed behind a 
ship. Some passive Systems are placed on the 
seabed, often in large arrays, to provide con­
tinuous surveillance.
sonata, form of musical composition for one 
or more instruments, usually consisting of 
three or four movements that are contrasted 
in rhythm and mood but related in tonality.
A brief treatment of the sonata follows. For 

füll treatment, see macropaedia: Musical 
Forms and Genres.

The use of the word sonata is associated with 
the rise of instrumental music: its derivation 
from the Italian sonare implies something 
sounded, as opposed to cantata, something 
sung. The term first appeared in the 13th Cen­
tury and became widespread toward the end 
of the 16th Century, when instrumental music 
began to be written in much greater quantities. 
At that stage its meaning was quite general: 
Giovanni Gabrieli wrote sonatas for several 
groups of instruments, to be performed in a 
church, as well as ones for more modest en­
sembles.

During the 17th Century more precise defi- 
nitions began to emerge, and sonata took on 
its association with small groups of instru­
ments, the names sinfonia, symphony, and 
concerto being introduced for larger ensem­
bles. At the same time, it became common 
practice for sonatas to be written in several 
separate sections, or movements, contrasting 
in speed, and to be scored for one or two 
soloists with harmonie support, usually sup- 
plied by a keyboard and a bass instrument 
such as the viola da gamba (a stringed in­
strument of the period); the two-soloist type 
is normally called the trio sonata, and it be­
came the most important form of chamber 
music for Baroque composers from Arcangelo 
Corelli and Henry Purcell to Johann Sebastian 
Bach and George Frideric Handel. Another 
development of the period was the distinction 
between the sonata da chiesa (church sonata) 
and the sonata da camera (chamber sonata), 
a distinction that cut across that between the 
solo and trio sonata. Church sonatas usually 
had four movements in a slow-fast-slow-fast 
pattem. How exactly they were used in church 
ceremonies remains unclear, but the genre 
survived until the end of the 18th Century. 
Chamber sonatas were less standardized, and 
sometimes contained sequences of dances, as 
did suites, or had the fast-slow-fast pattem 
that became usual in the Classical period.

Around the middle of the 18th Century 
the trio sonata began to disappear, and with 
the rise of keyboard virtuosity the sonata 
for solo harpsichord increased in importance. 
Domenico Scarlatti wrote more than 500 such 
sonatas in single-movement form. As Joseph 
Haydn and Wolfgang Amadeus Mozart under- 
stood the sonata, it was in essence a keyboard
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solo, perhaps with one other instrument tak- 
ing a subsidiary part. Both composers adopted 
the three-movement fast-slow-fast pattern as 
Standard. Beethoven also adhered to this Con­
vention in his 32 piano sonatas, though with 
significant deviations: his last sonata, for in- 
stance, has only two movements. He did not, 
however, accept the dominance of the piano 
in sonatas with other instruments, and in his 
violin and cello sonatas the String player be- 
comes an equal partner.
To the next generation of composers the 

sonata seemed an old-fashioned and con- 
stricted form. Robert Schumann and Frédéric 
Chopin feit more at ease in genres of their 
own devising; Franz Liszt incorporated a lit­
erary program in his Après une lecture de 
Dante and combined the normally successive 
movements of the sonata into a single span 
in his Sonata in B Minor. The duo sonata feil 
into a decline until near the end of the 19th 
Century and the appearance of the late works 
of Johannes Brahms and César Franck.
In the 20th Century the use of the term 

sonata has become as confused as it was 
in the Renaissance. Piano sonatas have been 
composed with explicit reference to the works 
of Beethoven, including the sonatas of Sir 
Michael Tippett and Pierre Boulez, but other- 
wise the form and instrumentation of sonatas 
has become much freer.
The term sonata form denotes both the Orga­

nization of tonal material within a movement 
and the relationship between movements. The 
main divisions within a movement in sonata 
form are the exposition, the development, and 
the recapitulation.

In the exposition the two-part tonal mate­
rial has an inherent element of contrast. Its 
themes, though not necessarily two in num­
ber, present a conflict of mood. The tension 
between these parts is heightened by a conflict 
of key: the opening material is in the tonic 
key; the contrasting material is in a second 
key, normally in a close relationship to the 
tonic but sufficiently distinct to mark a cer­
tain distance from the starting point.

In the development any portion of the pre­
ceding material and in many cases new, or 
seemingly new, material may appear in any 
order and in any combination. Frequently the 
material is broken down into its constituent 
Fragments, and these fragments are themselves 
combined and developed. Opposing moods 
are illustrated and made to interact. Toward 
the end of the development section a sense 
of premonition is introduced that is fulfilled 
by a return of the tonic key and, with it, the 
original opening material.
In the recapitulation both of the opposites 

that set up their contrasting tonalities and 
moods in the exposition are heard again and 
in the same order. Instead of appearing in a 
key or keys contrasted with the tonic key, the 
opposing material now appears in the same, 
or mainly in the same, key as the opening 
material. The tension of the opposites is not 
so much relaxed as brought into balance. A 
coda may then follow, sometimes of such 
elaborate proportions as to simulate further 
development; but a sonata-form movement is 
complete only if it ends with reconciliation.
sonata da camera (Italian: “chamber
sonata”), a type of trio sonata (q.v.) intended 
for secular performance.
sonata da chiesa (Italian: “church sonata”), 
a type of trio sonata (q.v.).
sonatina, in music, curtailed form of the 
sonata, usually in three short movements, 
or independent sections. The first movement 
normally follows the sonata form with respect 
to the exposition and recapitulation of the 
musical materials but not necessarily the de­

velopment section, which is either quite per- 
functory or lacking altogether. The sonatina 
form without development is also found in 
certain slow movements of full-fledged 18th- 
century sonatas and in opera overtures (e.g., 
Mozart’s Marriage of Figaro).
Early piano sonatinas, including those of 

Muzio Clementi (1752-1832) and Friedrich 
Kuhlau (1786-1832), were often intended for 
pedagogical purposes. Later piano sonatinas, 
on the other hand, including those of Mau­
rice Ravel (1875-1937) and Ferruccio Busoni 
(1866-1924), require considerable technical 
proficiency. Less common are sonatinas for 
instruments other than piano, such as that 
for violin, viola, and cello by Darius Milhaud 
(1892-1974).
Senderborg, port and seaside resort, Sonder- 
jyllands amtskommune (county), Denmark, 
on the southwestern coast of Als Island. It was 
founded in the mid-13th Century around Son­
derborg Castle and chartered in 1461. King 
Christian II was a prisoner at the castle 1532— 
49. The city was razed in 1864 during a Prus- 
sian assault on Danish trenches near Dybbol 
nearby Dybbol Mill, site of heroic Danish re- 
sistance, became a symbol of national unity. It 
passed to Germany and, as a part of the North 
Siesvig region, was restored to Denmark by 
a plebiscite in 1920. Sonderborg Castle now 
houses a museum. The city’s chief products 
are textiles, machinery, furniture, Chemicals, 
margarine, and beer. Pop. (1981) city, 26,885; 
(1982 est.) m un, 27,867.
Sonderbund (German: Separatist League), 
formaily Schutzvereinigung (Defense 
Union), league formed on Dec. 11, 1845, 
by the seven Catholic Swiss cantons (Luzern, 
Uri, Schwyz, Unterwalden, Zug, Fribourg, and 
Valais) to oppose anti-Catholic measures by 
Protestant liberal cantons. The term Sonder­
bund also refers to the civil war that resulted 
from this conflict.

In 1841 the govemment of the Aargau can- 
ton decreed the dissolution of the Catholic 
monasteries in its territory, despite the fact 
that the Federal Pact (constitution of 1815) 
had guaranteed the monasteries’ property. The 
seven Catholic cantons in 1843-44 agreed 
that they would dissociate themselves from 
any canton disloyal to the Federal Pact, and 
in 1844 the Jesuits, whom 19th-century lib- 
erals detested, were invited to take charge of 
religious education in Luzem. This cantonal 
act, although constitutionally permissible, pro- 
voked widespread populär indignation, and a 
Bemese staff officer led bands of volunteers 
from Protestant cantons in an unsuccessful ex- 
pedition against Luzem in the spring of 1845. 
The Catholic cantons’ subsequent Formation 
of the so-called Sonderbund was even more 
vehemently denounced by the liberal and rad- 
ical cantons.

In the summer of 1847, a reformist majority 
in the Swiss Diet voted for the dissolution 
of the Sonderbund, for the drafting of a new 
Federal Pact, and for the expulsion of the 
Jesuits. The Sonderbund, led politically by 
Konstantin Siegwart-Müller of Luzem, took 
up arms in November 1847 and appealed for 
help from abroad, but neither its military Orga­
nization, commanded by Johann Ulrich von 
Salis-Soglio, nor its appeal were satisfactorily 
effective. The forces of the majority, ably led 
by Henri Dufour, took Fribourg on Novem­
ber 14 and Zug on November 21; they won 
a decisive victory at Gislikon on November 
23, entered Luzem itself, the nucleus of the 
Sonderbund, on November 24, and subdued 
Valais on Nov. 28, 1847. The peace Settle­
ment of 1848 required the former members of 
the Sonderbund to pay 6,000,000 francs for 
the cost of the war and charged the cantons of 
Appenzell Inner-Rhoden and Neuchätel 15,- 
000 and 300,000 francs, respectively, as fines 
for having been neutral; a new constitution 
for Switzerland also was adopted. In 1852 the

unpaid balance of the war costs was written
o ff.

Sanderjyllands, amtskommune (county), 
Southern Jutland, Denmark, created in 1970 
from the former counties of Tonder, Äbenrä- 
Sonderborg, and Haderslev, with an area of 
1,517 sq mi (3,929 sq km). Bounded by the 
North Sea, the Little Belt, and Germany, 
the county comprises the historical region of 
North Siesvig, which passed to Germany in 
1864 and was returned to Denmark after a 
plebiscite in 1920. While the western portion 
is sometimes marshy, the eastem section has 
fertile clay loams, and agriculture, livestock 
raising, and dairying are carried on through­
out the county. The administrative centre is at 
Abenrä (q.v.). Christiansfeld in the north was 
laid out in 1773 by the Moravians, whose fa- 
mous honey-cake bakery, museum, and ceme- 
tery remain. Pop. (1982 est.) 250,409.
Sondheim, Stephen (Joshua) (b. March 22, 
1930, New York City), U.S. composer and 
lyricist whose brilliance in matching words 
and music in dramatic situations broke new 
ground for Broadway musical theatre.

Precocious as a child, he early showed mu­
sical aptitude among other wide-ranging in- 
terests. He studied piano and organ, and at 
15 wrote a musical at the George School in 
Bucks County, Pa. Under the tutelage of a 
family friend, Oscar Hammerstein II, he stud­
ied musical theatre. He also studied music at 
Williams College, Williamstown, Mass., and 
wrote college shows there. When he graduated 
in 1950, he received the Hutchinson Prize for 
composition, a fellowship. He then studied 
further in New York with the composer Mil­
ton Babbitt.

In the early 1950s he wrote scripts in Hol­
lywood for the “Topper” television series. 
Retuming to New York, he wrote incidental 
music for The Girls of Summer (1956). He 
made his first mark on Broadway as the lyri­
cist for Leonard Bemstein’s West Side Story, 
which opened Sept. 26, 1957, in New York 
City. He was also lyricist for Gypsy (1959; 
music by Jule Styne).
A Funny Thing Happened on the Way to the 

Forum—based on comedies by the Roman 
playwright Plautus—opened in New York City 
on May 8, 1962, with music and lyrics by 
Sondheim. It ran for 964 performances. Two 
years later, his Anyone Can Whistle, closed 
after only nine performances in April 1964.

Sondheim later won Tony awards for a num­
ber of Broadway productions of shows with 
his music and lyrics—Company (1970), on 
marriage and bachelorhood; Follies (1971), 
which includes many pastiche songs; A Lit­
tle Night Music (1973), based on Ingmar 
Bergman’s Smiles of a Summer Night (1955); 
and Sweeney Todd: The Demon Barber of 
Fleet Street (1979). Harold Prince, producer 
of the first three shows, also produced Pacific 
Overtures (1976), in which Sondheim looked 
to Kabuki for stylized effects.

He later collaborated as composer-lyricist 
with playwright-director James Lapine to cre- 
ate Sunday in the Park With George, which 
opened on Broadway May 2, 1984, after a 
lengthy preparation. This musical was inspired 
by the painting “Sunday Aftemoon on the 
Island of la Grande Jatte” by the pointillist 
Georges Seurat.

Sondheim’s acerbic lyrics hit responsive 
chords with many. Most critics agree that his 
work marked a break from more traditional 
and sentimental musical comedies of the ear­
lier decades of the Century. “Sondheim: A 
Musical Tribute” was staged in New York 
City, March 11, 1973.

The Last of Sheila (1973) is a nonmusical 
film mystery that Sondheim, an enthusiast 
for games and puzzles (featured in the film), 
wrote with Anthony Perkins.

Sondheim & Co. (1974), by Craig Zadan, is a 
lively history of Sondheim’s work with quota-



tions from him and his associates. Appendixes 
cover Broadway and other stage productions, 
original cast recordings, and motion-picture 
sound-track recordings.
Sondre Stromflord, inlet, southwestem 
Greenland, located just north of the Arctic 
Circle and 60 mi (95 km) southeast of Hol­
steinsborg. About 120 mi long and 1-5 mi 
wide, the inlet extends northeastward from 
Davis Strait to the edge of the inland ice cap, 
where its arms are fed by several glaciers. 
Near the head of the inlet is Bluie West 8 
(BW 8), a U.S. World War II air base, which 
now serves as a transpolar intermediate stop 
between Scandinavia and North America.
Sondrio, city, capita! of Sondrio province, 
Lombardia (Lombardy) region, northem Italy; 
it is the chief town of the Valtellina (the 
upper Adda river valley), near the mouth of 
the Mallero River, and lies at an altitude of 
1,017 ft (310 m), north of Bergamo. It has 
an archaeological museum, and its old castle, 
Castello Masegra, is now a barrack. The city, 
well known for its wines (notably Sassella), 
is an agricultural and commercial centre and 
has cotton and silk textile industries. Sondrio 
is also a tourist base linked by cableways with 
nearby Alpine resorts, including Bormio and 
Santa Caterina Valfurva. It is connected by 
rail and road with Switzerland via Tirano and 
the Bemina Pass and by road with the Giogo 
dello Stelvio (Stelvio Pass) and with Bolzano. 
Pop. (1983 est.) mun., 22,747.
Sone (India): see Son River.
sone, unit of loudness. Loudness is a sub- 
jective characteristic of a sound (as opposed 
to the sound-pressure level in decibels, which 
is objective and directly measurable). Conse- 
quently, the sone scale of loudness is based 
on data obtained from subjects who were 
asked to judge the loudness of pure tones 
and noise. One sone is arbitrarily set equal to 
the intensity of a 1,000-hertz tone at a level 
of 40 decibels above the Standard reference 
level (i.e., the minimum audible threshold). A 
sound with a loudness of four sones is one 
that listeners perceive to be four times as loud 
as the reference sound.
Sonepat, town, administrative headquarters 
of Sonepat district, Haryäna state, northem 
India, 27 mi (33 km) south of new Delhi. The 
town was probably founded by early Aryan 
settlers about 1500 b c  and flourished on the 
banks of the Yamuna River, which now has 
receded 9 mi to the west. Mentioned in the 
Hindu epic the Mahäbhärata as Sonaprastha, 
the town is in the region known as the Kuruk- 
setra (Land of Kums), the scene of the epic 
war between the Kauravas and the Pändavas. 
One of the largest towns in Haryäna state, its 
proximity to New Delhi as a source of raw 
materials and power has helped its industrial 
development. Sonepat town is one of the ma­
jor bicycle-manufacturing centres in the coun­
try; other products include sewing-machine 
parts, automobile parts, rolled steel, hosiery, 
and textiles. Carpets, handloomed textiles, and 
brass and copper ware are among the handi- 
crafts. The mosque of Abdullah Näser ud-din 
(built in 1272), tombs of Khwäja Khizr, and 
the mins of the old fort wall are in the town.

Sonepat district (880 sq mi [2,200 sq km]), 
part of the Punjab Plains, is bounded by the 
union territory of Delhi on the south, Rohtak 
district on the west, Kamäl district on the 
north, and Uttar Pradesh state on the east. 
After mle by successive Hindu dynasties, the 
area came under Muslim control at the end 
of the 12th Century. The battles between the 
forces of Bäbur and Sikandar Lodi in 1526, 
between the armies of Akbar and Hemü in 
1556, and between the troops of Ahmad Shäh 
Durräni and the Maräthäs in 1761 were fought 
on the nearby Pänlpat Plains. Agriculture, in 
part based on irrigation, dominates the econ­

omy; rice, cotton, wheat, barley, mustard, 
com (maize), and sugarcane are grown. Indus­
try produces textiles (wo ven on power looms), 
carpets, machine embroidery, agricultural im­
plements, and wood and machine screws. Pop. 
(1981) town, 109,369; district, 846,765.
song, piece of music performed by a single 
voice, with or without instrumental accom­
paniment. Works for several voices are called 
duets, trios, etc.; larger ensembles sing choral 
music. Speech and music have been com­
bined from the earliest times; music heightens 
the effect of words, allowing them to be ren- 
dered with a projection and passion lacking 
in speech alone. Singing style differs among 
cultures, reflecting such variables as social 
structure, level of literacy, language, and even 
sexual mores. Wordy solo songs predominate 
in technologically advanced, highly central- 
ized societies, whereas primitive cultures offen 
stress ensemble singing, with less attention to 
careful enunciation and a more relaxed vocal 
quality than is found in, for example, Oriental 
solo singing.

In Western music, folk song is customarily 
distinguished from art song. Folk songs are 
usually sung unaccompanied, or with simple 
accompaniment; e.g., by guitar or dulcimer. 
They are usually leamed by ear and are infre- 
quently written down; hence they are suscep- 
tible to changes of notes and words through 
generations of oral transmission. Composers 
of most folk songs are unknown.
Art songs are intended for performance 

by professional, or at least carefully taught, 
singers, generally accompanied by piano or 
instrumental ensemble. The notes are writ­
ten down, and notes and words are thereafter 
resistant to casual alteration. Populär songs 
stand midway between folk and art songs with 
regard to technical difficulty, sophistication, 
and resistance to change.

Folk songs offen accompany activities such 
as religious ceremonies, dancing, labour, or 
courting. Other folk songs teil stories; chief 
among these are narrative ballads and lyrics. 
Anglo-American ballads are action-oriented, 
offen dealing with a tragic episode. Lyric songs 
are more emotion-oriented, more sentimental. 
Both types display relatively simple melodies, 
usually with only one or a few notes per 
syllable. The language tends to foliow certain 
conventions and is offen repetitive. Music and 
words are easily understandable.

Art songs are rarely connected with extramu- 
sical activities. Their texts tend to be sophis­
ticated, their melodies offen wide-ranging and 
complex, demanding repeated hearings for füll 
comprehension. Art song, like “classical” mu­
sic, is essentially an urban phenomenon, with 
origins in the medieval courts, colleges, cities, 
and churches. Twelfth-century trouvères and 
troubadours left a large corpus of melodies 
and sung verse; they were imitated through­
out Europe. Melodies and poems are subtle 
and highly organized, the products of an aris­
tocratie society. Manuscripts indicate no ac­
companiment; presumably it was improvised.

With the growth of polyphonic music in the 
13th and 14th centuries, composers leamed to 
assign the principal melody to a solo singer, 
with subsidiary melodies played on instru­
ments. The technique of having one melody 
imitate a preceding one led by the 15th Cen­
tury to elaborate textures wherein the vocal 
line’s primacy was threatened; there followed 
a reaction in songs with the simplest possible 
accompaniment, merely a few chords. These 
became widely populär, and by the 16th Cen­
tury careful declamation and audibility of text 
became again a central concern.

Seventeenth-century dramatic music saw fur­
ther refinement of song style. Distinctions 
arose between recitative and aria, the former 
entirely word-oriented and free, with simple 
chordal accompaniment, the latter more vir- 
tuosic and melodically elaborate, with varied
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accompaniment. Being musically more inter- 
esting, arias came to dominate opera, cantata, 
and oratorio, and in the 18th Century rela­
tively little attention was paid to solo song 
outside these genres. The songs of Mozart 
and Haydn, for example, are not considered 
among their best works. Only in populär mu­
sic did simple strophic (stanzaic) songs with 
keyboard accompaniment flourish.

In the early 19th Century Franz Schubert’s 
songs excelled in dramatic realization and 
musical quality. Robert Schumann, Johannes 
Brahms, and the other leading Romantic song­
writers leamed from Schubert not only the 
art of varying a strophic melody but also the 
potential significance of the accompaniment. 
In French song the works of composers such 
as Gabriel Fauré and Claude Debussy charac- 
teristically possess shifting, kaleidoscopic har­
monies, influenced in part by the fluid ac- 
centual pattems of the language. Twentieth- 
century composers continued to explore the 
relation of voice to accompaniment and to 
expand the singer’s range of expression and 
technique, sometimes treating the voice in- 
strumentally. See also chanson; lied.
Song D Y N A S T Y  (China): see Sung dynasty.
song-babbler, any of about 140 bird species 
of the babbler family Timaliidae (order Passer- 
iformes). Also called laughing-thrushes, from 
a major subgroup, song-babblers are found in 
tropical Africa and Asia. They include all the

Pied babbler (Turdoides bicolor)
Painting by John P. O'Neill

brightly coloured timaliids. About 10 to 30 
centimetres (4 to 12 inches) long, they have 
strong bills and some have rather long tails. 
They stay under cover but are detected by their 
songs of quick phrases. Typical song-babblers 
are the 26 species of the genus Turdoides. The 
common babbler (T. caudatus), found from 
Iraq eastward across India, is 23 cm (9 in.) 
long, brown and long-tailed; small parties feed 
on the ground in scrublands, uttering low war- 
bling sounds. The pied babbler (T. bicolor), 
21 cm (8 in.) long, of southwestem Africa, 
is white, with black wings and tail; it is very 
inquisitive. See also laughing thrush.
Song Be, tinh (province) of southem Viet­
nam. It has an area of 3,807 sq mi (9,859 sq 
km) and was formed in 1976 from the former 
provinces of Binh Duong, Binh Long, and 
Phuoc Long. Bordered on the north and north­
west by Kampuchea (Cambodia), the western 
boundary is the Song Sai Gon (Saigon River) 
in the Mekong lowland; on the Southwest lies 
the province-borough of Ho Chi Minh City 
(formerly Saigon). The northwestem part of 
the province includes the southemmost ex- 
tremity of the central highland, with hills of 
the Plateau du Mnong rising to 1,565 ft (477 
m). The province drains to the South China 
Sea principally by the Rach (river) Be (or
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Song Be). This northwestem area is inhabited 
by the Mon-Khmer-speaking Stieng, together 
with some Lao and Khmer.

Although double-cropped rice is grown north 
of Ho Chi Minh City, the province’s red earth 
is more suitable for coffee and rubber; it 
has the country’s largest rubber-growing area, 
which was restored to production in the late 
1970s. Other products include lumber and rare 
woods, sugarcane, fruits, incised pottery, wo- 
ven bamboo articles, and lacquerware. Kaolin 
and asbestos are found in the southem part 
of the province, which is served by a network 
of roads centring on Ho Chi Minh City. Thu 
Dau Mot, the provincial seat, is situated at the 
head of a branch of the Mekong delta inland 
waterway and on a spur railway line from 
Ho Chi Minh City. Song Be province has the 
greatest number of new economie zones in the 
country; beginning in 1976 tens of thousands 
of people have moved there, mainly from Ho 
Chi Minh City. Pop. (1979) 659,093.
Song Jiaoren (Chinese leader): see Sung 
Chiao-jen.
Song of Hildebrand (German ballad): see 
Hildebrandslied.
Song of Roland, The (epic poem): see Chan­
son de Roland, La.
Song of Solomon (biblical literature): see 
Solomon, Song of.
Song Qingling (Mme Sun Yat-sen): see 
Soong Ch’ing-ling.
songbird, any member of the suborder 
Passeres (or Oscines), of the order Passeri- 
formes, including more than 4,000 species— 
nearly half the world’s birds—in 35 to 55 
families. Most cäge birds belong to this group. 
Songbirds are alike in having the vocal or- 
gan highly developed, though not all use it to 
melodious effect. Classification in this subor­
der is much disputed. Alaudidae (larks) and 
Hirundinidae (swallows) are the most distinc- 
tive families; most others have uncertain lim- 
its, particularly within or near the following 
assemblages:

Old World insect eaters (some in the New 
World) centre on the Muscicapidae (1,400 
species: chiefly flycatchers, warblers, babblers, 
and thrushes). More or less peripheral are bul- 
buls, various shrikes, and tits.

New World insect eaters and, transglobally, 
the finchlike seed eaters include the vireos, 
New World orioles, blackbirds, woodwarblers, 
tanagers, New World grosbeaks, sparrows, and 
Old World buntings.

Strong-billed birds of varied diets are typified 
by starlings, drongos, Old World orioles, some 
Australasian groups, crows, and jays.
Sönggyun’guan, original name kukhak , na­
tional university of Korea under the Kor- 
yö (935-1392) and Yi, or Chosön (1392— 
1910), dynasties. Named the Kukhak (Nation­
al Academy) during the Koryö dynasty, it was 
renamed the Sönggyun’guan and served as the 
sole highest institute for training govemment 
officials during the Yi dynasty.

The national university at first had 200 stu- 
dents, but the number was later reduced to 
126. The students were selected from four 
groups: the official candidates who had passed 
the lower civil service examinations and thus 
qualified for the saengwon or chinsa degrees; 
graduates of the four secondary public schools 
in Seoul; sons of merit subjects; and lower 
officials.

The university, located in Seoul, had two 
residential halls, a lecture hall, and a shrine 
where rites were held regularly in spring and in 
autumn in honour of Confuciiis and eminent 
Confucian scholars. It also offered two pro­

grams of study: readings in Confucian classics 
and literary composition in Chinese.

Upon the Japanese annexation of Korea in 
1910, the institute became a centre of Ko- 
rean Confucianism. After Korea’s liberation 
in 1945, it was reorganized as Sönggyun’guan 
University and equipped with modem edu- 
cational facilities. Rites honouring Confucius 
are still held in spring and autumn in the 
shrine within the compound of the university.

Articles are alphabetized word by word, 
not letter by letter

Songhai, also spelled sónghay, also called 
soNRHAi, ethnolinguistic group inhabiting the 
area of the great bend in the Niger River in 
Mali, extending from Lac Débo to the mouth 
of the Sokoto River in Nigeria. The Songhai 
area Negroid people of probable Caucasoid 
admixture. They are composed of many re­
lated groups, the most important of which are 
the Zerma (q.v.). Their language, also called 
Songhai, is of independent stock.

Songhai society is highly stmetured, com- 
prising a nobility, free commoners, artisans, 
griots (bards and chroniclers), and, formerly, 
slaves. Marriage may be polygynous, cousins 
being preferred partners. Descent and succes- 
sion are patrilineal. Cultivation, largely of ce- 
reals, is practiced intensively only during the 
rainy season, from June to November. Cattle 
are raised on a small scale, and fishing is of 
some importance. Each craft of workers in 
iron, wood, pottery, leather, or cotton belongs 
exclusively to one particular caste. As a result 
of their advantageous location at the cross- 
roads of western and central Africa, the Song­
hai have traditionally prospered from caravan 
trade. Many young Songhai have left home 
for the coast, especially Ghana.
Songhai empire, also spelled songhay , great 
trading state of West Africa (fl. 15th— 16th 
Century), centred on the middle reaches of 
the Niger River in what is now central Mali, 
and eventually extending west to the Atlantic 
coast and east into Niger and Nigeria.

Though the Songhai people are said to have 
established themselves in the city of Gao 
about ad  800, they did not regard it as their 
Capital until the beginning of the 1 Ith Century 
during the reign of the dia (king) Kossoi, a 
Songhai convert to Isläm. Gao so prospered 
and expanded during the next 300 years that 
from 1325 to 1375 the miers of Mali added 
it to their empire. In about 1335 the dia line 
of miers gave way to the sunni or ski, one 
of whom, Sulaiman-Mar, is said to have won 
back Gao’s independence. The Century or so 
of vicissitudes that followed was ended by the 
accession in about 1464 of Sonni 'Alï, also 
known as ‘Alï Ber (died 1492). By repulsing a 
Mossi attack on Timbuktu, the second most 
important city of Songhai, and by defeating 
the Dogon and Fulani in the hills of Bandi- 
agara, he had by 1468 rid the empire of any 
immediate danger. He later evicted the Tua­
reg from Timbuktu, which they had occupied 
since 1433, and, after a siege of seven years, 
took Jenne (Djénné) in 1473 and by 1476 
had dominated the lakes region of the Middle 
Niger to the west of Timbuktu. He repulsed 
a Mossi attack on Walata to the northwest 
in 1480 and subsequently discouraged raiding 
by all the inhabitants of the Niger Valley’s 
southem periphery. The civil policy of Sonni 
' Alï was to conciliate the interests of his pagan 
pastoralist subjects with those of the Muslim 
city dwellers, on whose wealth and scholar- 
ship the Songhai empire depended. His son 
Sonni Bam (ruled in 1493), who sided com- 
pletely with the pastoralists, was deposed by 
the rebel Muhammad ibn Abï Bakr Ture (also 
known as Muhammad I Askia; mied 1493- 
1528), who welded the central region of the 
western Sudan into a single empire. He too

fought the Mossi of Yatenga, tackled Borgu, 
in what is now northwestem Nigeria (1505)— 
albeit with little success—and mounted suc- 
cessful campaigns against the Diara (1512), 
the kingdom of Fouta-Toro in Senegal, and to 
the east against the Hausa States. In order to 
win control of the principal caravan markets 
to the north, he ordered his armies to found 
a colony in and around Agadez in Air. He 
was deposed by his eldest son, Musa, in 1528. 
Throughout the dynastie squabbles of suc- 
cessive reigns (Askia Musa, 1528-31; Bengan 
Korei, also known as Askia Muhammad II, 
1531-37; Askia Ismail, 1537-39; Askia Issihak 
I, 1539-49), the Muslims in the towns con- 
tinued to act as middlemen in the profitable 
gold trade with the States of Akan in central 
Guinea. The peace and prosperity of Askia 
Däwüd’s reign (1549-82) was followed by a 
raid initiated by Sultan Ahmad al-Mansür of 
Morocco on the salt deposits of Taghaza. The 
Situation, which continued to worsen under 
Muhammad Bäni (1586-88), culminated dis- 
astrously for Songhai under Issihak II (1588— 
91) when Moroccan forces, using firearms, 
advanced into the Songhai empire to rout his 
forces, first at Tondibi and then at Timbuktu 
and Gao. Retaliatory guerrilla action of the 
pastoral Songhai failed to restore the empire, 
the economie and administrative centres of 
which remained in Moroccan hands.
Songhua Jiang (China): see Sungari River. 
Songjiang (China): see Sung-chiang.
Söngjin (North Korea): see Kimch’aek.
Songkhla, also called singora, city and 
changwat (province) in the Southern region 
of Thailand, located on the eastem coast 
of peninsular Thailand. Songkhla city, the 
provincial Capital, is a port at the outlet of 
Thale Luang (Luang Lagoon). It is a regional 
centre for the Gulf of Thailand Coastal area 
and is commercially oriented to Malaysia 
and Singapore. Rubber, tin, coconuts, peanuts 
(groundnuts), edible birds’ nests, and forest 
and fish products are exported from its road- 
stead harbour. On a rail spur from Hat Yai, 
Songkhla is also served by an airport. Educa- 
tional facilities include the Prince of Songkla 
University (1964) and the Southem Technical 
Institute. The city is a populär tourist centre, 
with beaches and parks.

The province has a coastline 96 mi (155 km) 
long, on the Gulf of Thailand (east). Its area of 
2,855 sq mi (7,394 km) borders the Malaysian 
States of Perlis and Kedah on the south, and 
its population is largely Muslim. It is one of 
the most prosperous areas of Thailand; rice is 
grown in the east, tin is mined, and there are 
mbber plantations in the west. Thale Luang 
in the north is the largest freshwater lake in 
Thailand. The main towns are Hat Yai (q.v.), 
Sadao, Thepha, Rattaphum, and Ranot. Pop. 
(1980) city, 67,945; province, 818,327.
songlark, either of the two species of the Aus- 
tralian genus Cinclorhamphus, of the songbird 
family Maluridae (order Passeriformes) or the 
subfamily Orthonychinae (see Muscicapidae). 
Both are drab and vaguely larklike; males of 
both species are much larger than females. The 
rufous songlark (C. mathewsi), 20 centimetres 
(8 inches) long, lives in open forests and has 
a lively song; the 30-cm (12-in.) brown, or 
black-breasted, songlark (C. cruralis) lives in 
open country, utters creaky chuckling notes, 
and has a flight song, as larks do.
Songliao Pingyuan (China): see Manchurian 
Plain.
Söngnam, city, Kyönggi-do (Kyönggi Prov­
ince), northwestem South Korea, 12 mi (19 
km) southeast of Seoul. Given the status of 
a municipality in 1973, it developed rapidly 
as a satellite city of Seoul, absorbing some of 
the capital’s population and light industries. 
From 1970 to 1975 alone, Söngnam’s popula-



tion increased nearly fivefold to more than a 
quarter of a million persons, the highest rate 
of growth in the country. The govemment 
has continued to encourage the movement of 
industry from Seoul to Söngnam. Pop. (1984 
est.) 434,078.
Songnim, city, southwestem North Korea. It 
is North Korea’s largest iron and steel centre, 
as well as a river port on the banks of the 
Taedong-gang (river). During the Japanese oc- 
cupation (1910-45) it was named Kyömip’o. 
Formerly, it was a poor riverside village, but 
after the establishment of an iron foundry in 
1916 it developed rapidly. During the Korean 
War it was destroyed by bombing, but it has 
been rebuilt. A plant located there processes 
pig iron, steel, and rolled steel. The city is 
served by rail and highway and also uses the 
Taedong and Chaeryöng rivers to transport 
raw materials and finished products. The river 
port accommodates ships of 4,000 tons. Pop. 
(latest est.) 53,035.
songshrike, any of several birds of the fam­
ily Cracticidae (order Passeriformes) including 
the bell-magpie, butcherbird, and currawong 
(qq.v.).
sonic boom, shock wave that is produced by 
an aircraft or other object flying at a speed 
equal to or exceeding the speed of sound and 
that is heard on the ground as a sound like a 
clap of thunder.

When an aircraft travels at subsonic speed, 
the pressure disturbances, or sounds, that it 
generates extend in all directions. Because this 
disturbance is transmitted earthward continu- 
ously to every point along the path, there are 
no sharp disturbances or changes of pressure. 
At supersonic speeds, however, the pressure 
field is confined to a region extending mostly 
to the rear and extending from the craft in a 
restricted widening cone (called a Mach cone). 
As the aircraft proceeds, the trailing parabolic 
edge of that cone of disturbance intercepts the 
earth, producing on earth a sound of a sharp 
bang or boom—with silence before and after. 
When such an aircraft flies at a low altitude, 
the shock wave may be of sufficiënt intensity 
to cause glass breakage and other damage. The 
intensity of the sonic boom is determined not 
only by the distance between the craft and the 
ground but also by the size and shape of the 
aircraft, the types of maneuvers that it makes, 
and the atmospheric pressure, temperature, 
and winds. If the aircraft is especially long, 
double sonic booms might be detected, one 
emanating from the leading edge of the plane 
and one from the trailing edge.
Soninke, also called sarakole, seraculeh, 
or SERAHULi, a people located in Senegal near 
Bakel on the Sénégal River and in neigh- 
bouring areas of West Africa. They speak a 
Mande language of the Niger-Congo family. 
Some Senegalese Soninke have migrated to 
Dakar, but the population in the Bakel area 
remain farmers whose chief erop is millet. The 
Soninke were the founders of the ancient em­
pire of Ghana, which was destroyed after the 
invasions of Muslim conquerors in the lOth 
Century. Their social structure and Organiza­
tion are typical of the Mande (q.v.) peoples.
Sonneberg, city, Thuringia Land (state), east- 
em Germany, on the Southern slope of the 
Thüringer Wald (forest), southeast of Suhl 
city, near the border with Bavaria Land. Men- 
tioned in 1207, it was chartered in 1349 and 
belonged to the Duchy of Saxe-Meiningen 
from 1735 to 1918. A rail junction, it is the 
centre of the Thuringian toy-making industry, 
based in the nearby villages, and has a toy 
museum. Pop. (1989 est.) 27,649.
Sonneck, Oscar (George Theodore) (b.
Oct. 6, 1873, Jersey City, N.J., U.S.—d. Oct. 
30, 1928, New York City), American musi- 
cologist, librarian, and editor.

Sonneck was mainly educated in Germany

and attended the universities of Heidelberg 
and Munich, studying philosophy, composi- 
tion, conducting, and, especially, musicology.

A significant portion of his studies on Amer­
ican musical life before 1800—an area of 
study that remained his lifelong interest—was 
carried out at the new Library of Congress in 
Washington, D.C. In 1902 he was appointed 
the first head of the library’s music division, 
in which capacity he organized and developed 
one of the finest and most comprehensive col- 
lections of music, manuscripts, and books on 
music in the world.
In 1917 he resigned from the library and ac- 

cepted the post of director of the publication 
department of G. Schirmer, Inc. (New York 
City), whose Musical Quarterly he had edited 
since its first issue in 1915. After his appoint- 
ment as vice-president of the Company (1921), 
he actively supported American composers 
and directed the publication of new music by 
Emest Bloch, John Alden Carpenter, Charles 
Tomlinson Griffes, Rubin Goldmark, Charles 
Martin Loeffler, and others.

Sonneck’s writings laid the foundation for the 
scientific study of music in the United States. 
His elaborate catalogs (issued by the Library 
of Congress) and his work on opera libret- 
tos remain the outstanding reference works in 
their field, and the system he devised for the 
Classification of music collections is an invalu- 
able contribution to music bibliography.
sonnet, lyric poem of 14 lines having a for­
mal rhyme scheine; it is unique among poetic 
forms in Western literature in that it has re- 
tained its appeal for major poets for five cen- 
turies. The sonnet seems to have originated in 
the 13th Century among the Sicilian school of 
court poets, who were influenced by the love 
poetry of Provengal troubadours. From there 
it spread to Tuscany, where it reached its high­
est expression in the 14th Century in the po- 
ems of Petrarch. His Canzoniere, a sequence 
of poems including 317 sonnets, addressed to 
his idealized beloved, Laura, established and 
perfected the Italian (or Petrarchan) sonnet, 
which remains one of the two principal son­
net forms, as well as the one most widely 
used. The other major form is the English (or 
Shakespearean) sonnet.
The Italian sonnet characteristically treats its 

theme in two moods. The first eight lines, 
the octave, state a problem, ask a question, 
or express an emotional tension. The last six 
lines, the sestet, resolve the problem, answer 
the question, or relieve the tension. The oc­
tave is rhymed abbaabba. The rhyme scheme 
of the sestet varies; it may be edeede, cdccdc, 
or cdedce. The Petrarchan sonnet became a 
major influence on European poetry. It soon 
became naturalized in Spain, Portugal, and 
France and was introduced to Poland, whence 
it spread to other Slavic literatures. In most 
cases the form was adapted to the staple metre 
of the language—e.g., the Alexandrine (12- 
syllable iambic line) in France and iambic 
pentameter in English.

The sonnet was introduced to England, along 
with other Italian verse forms, by Sir Thomas 
Wyat and Henry Howard, earl of Surrey, in 
the 16th Century. The new forms precipitated 
the great Elizabethan flowering of lyric po­
etry, and the period marks the peak of the 
sonnet’s English popularity. In the course of 
adapting the Italian form to a language less 
rich in rhymes, the Elizabethans gradually ar- 
rived at the distinctive English sonnet, which 
is composed of three quatrains, each having 
an independent rhyme scheme, and is ended 
with a rhymed couplet.

The rhyme scheme of the English sonnet 
is abab eded efef gg. Its greater number of 
rhymes makes it a less demanding form than 
the Italian sonnet, but this is offset by the dif- 
ficulty presented by the couplet, which must 
summarize the impact of the preceding qua­
trains with the compressed force of a Greek
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epigram. Even Shakespeare sometimes failed 
at it.
The typical Elizabethan use of the sonnet was 

in a sequence of love poems in the manner of 
Petrarch. Although each sonnet was an inde­
pendent poem, partly conventional in content 
and partly self-revelatory, the sequence had 
the added interest of providing something of 
a narrative development. Among the notable 
Elizabethan sequences are Sir Philip Sidney’s 
Astrophel and Stella (1591), Samuel DanieFs 
Delia (1592), Michael Drayton’s Idea’s Mir- 
rour (1594), and Edmund Spenser’s Amoretti 
(1591). The last-named work uses a common 
variant of the sonnet (known as Spenserian), 
which follows the English quatrain and cou­
plet pattem, but resembles the Italian in using 
a linked rhyme scheme: abab bebe eded ee. 
Perhaps the greatest of all sonnet sequences is 
Shakespeare’s, addressed to a young man and 
a “dark lady.” In these sonnets the supposed 
love story is of less interest than the under- 
lying reflections on time and art, growth and 
decay, and fame and fortune.
In its subsequent development, the sonnet 

was to depart even further from themes of 
love. By the time John Donne wrote his re- 
ligious sonnets (c. 1610) and Milton wrote 
sonnets on political and religious subjects or 
on personal themes such as his blindness (i.e., 
“When I consider how my light is spent”), the 
sonnet had been extended to embrace nearly 
all the subjects of poetry.

It is the virtue of this short form that it 
can range from “light conceits of lovers” to 
considerations of man, time, death, and eter- 
nity, without doing injustice to any of them. 
Even during the Romantic era, in spite of 
the emphasis on freedom and spontaneity, 
the arbitrary Italian and English sonnet forms 
continued to challenge major poets. The son­
nets of Wordsworth (e.g., “It Is a Beauteous 
Evening; Calm and Free” and “The World Is 
Too Much With Us”) and those of Keats (e.g., 
“When I Have Fears That I May Cease To 
Be” and “Bright Star, Would I Were Steadfast 
as Thou Art”) are among the finest and best 
known in English.

In the later 19th Century the love sonnet 
sequence was revived by Elizabeth Barrett 
Browning in Sonnets from the Portuguese 
(1850) and by Dante Gabriel Rossetti in The 
House of Life (1876). The most distinguished 
20th-century work of the kind is Rainer Maria 
Rilke’s Sonnette an Orpheus (1922).
Sonni 'All, Sonni also spelled sunni, also 
called sonni 'alï ber (Arabic: ‘Alï the Great) 
(d. 1492), West African monarch who initi- 
ated the imperial expansion of the Western 
Sudanese kingdom of Songhai. His conquest 
of the leading Sudanese trading cities estab­
lished the basis for Songhai’s future prosperity 
and expansion.

When Sonni ‘Alï ascended the Songhai 
throne c. 1464, the kingdom comprised only 
a small area in the upper Niger valley around 
its Capital, the prosperous trading city of Gao. 
Although the Songhai people had managed to 
throw off the domination of the Mali Empire, 
they also hoped to obtain territorial benefits, 
like other West African peoples, from the dis- 
integration of Mali. Sonni 'All saw an excellent 
opportunity to oblige in 1468, when Muslim 
leaders of the city of Timbuktu (Tombouc- 
tou), formerly one of the chief cities in the 
empire of Mali, asked his aid in overthrowing 
the Tuareg, the nomadic desert Berbers who 
had conquered the city when Mali control de- 
clined. After Sonni 'Alï conquered Timbuktu 
and drove out the Tuareg, he plundered the 
city and murdered many of its inhabitants, 
presumably in retaliation for the Muslim lead- 
er’s failure to provide him with promised 
transport across the Niger River.
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Sonni 'Alï’s sack of Timbuktu established his 
reputation in the history of The Sudan as a 
cruel and capricious tyrant, alternately gen- 
erous and savage. The 16th-century Muslim 
Sudanese historian 'Abd ar-Rahman as-Sadi, 
in the historical chronicle Tafïkh as-Südän 
(“History of the Sudan”), related several in- 
stances of Sonni 'Alï’s summary executions of 
friend and foe alike. The antipathy of Muslim 
scholars toward Sonni 'Alï may be attributed 
in part to what they regarded as his rather un- 
orthodox observance of Islam. He apparently 
combined the performance of Muslim rites 
with those of the traditional Songhai religion.

Aware of the benefits of Controlling Sudanese 
commerce, Sonni 'Alï next turned to the con- 
quest of the wealthy trading city of Jenne 
(now Dj énne) on the Bani River near its con- 
fluence with the Niger. His seven-year siege 
of the city finally resulted in its conquest in 
1473. Sonni 'Alï spent most of his reign in 
the field repulsing attacks on his empire, these 
coming especially from the Mossi, the Fulani 
of the Dendi region, and the Tuareg. His fine 
strategie sense and his effective use of cav- 
alry enabled him to cripple the striking power 
of the Mossi (although he could not annex 
their territory), to conquer and assimilate the 
Dendi area, and to discourage further Tuareg 
raiding.

Little is known about the actual administra- 
tion of Songhai during Sonni 'Alï’s time ex­
cept that he divided conquered territories into 
provinces and appointed trusted lieutenants 
to govem them. He died while retuming from 
a campaign against Fulani peoples who lived 
west of Songhai.
Sonnino, (Giorgio) Sidney, Barone (Baron) 
(b. March 11, 1847, Pisa—d. Nov. 24, 1922, 
Rome), Italian statesman who as foreign min­
ister promoted his country’s entrance into 
World War I. He was also Premier in 1906 
and Ï909- ! o7

Joining the diplomatic service in the 1860s 
shortly after the formation of a united Italy, 
Sonnino left it to devote time to political, 
social, and economie studies of Italian life. 
These studies led in 1876 to an important 
work on conditions in Sicily (La Sicilia nel 
1876 [1877]), and in 1878 to his founding 
of a weekly economie review, La Rassegna 
Settimanale, that he later converted into a 
political daily. When he was elected deputy 
in 1880, his knowledge of Italian economie 
affairs brought him first the post of under sec- 
retary of the treasury and later, in the midst

Sonnino
EB Inc.

of a financial crisis in 1893, that of finance 
minister. His energetic measures, including 
imposition of taxes by decree, averted possible 
national bankruptcy, but the military disaster 
of Adowa in Ethiopia brought the fall of the 
Cabinet, and for many years he was a leader 
of the conservative parliamentary Opposition. 
For brief periods in 1906 and 1910 he served 
as prime minister, in which role he proved to 
be unable to conciliate parliament.

In November 1914 Sonnino became foreign 
minister in the Cabinet of Antonio Salandra, 
and at once plunged into negotiations aimed 
at completing Italian unification by the ac- 
quisition of territories still held by Austria- 
Hungary. When he found that Austria would 
not meet Italian aspirations, he switched to 
negötiating with the Allies, and, on their ac- 
ceptance of his demands, he successfully urged 
his govemment to declare war, even though 
parliament was not in session. Sonnino re- 
mained at the Foreign Office throughout the 
war, despite changing ministries. In the clos- 
ing months of the war and at the Versailles 
Peace Conference he was disappointed and 
often embittered by the failure of the Allies, 
notably of the United States, to grant all of 
Italy’s aims, and by the cost of the war, which 
had exceeded his expectations. On the fall of 
the Orlando Cabinet in June 1919 he retired 
to private life.
Sonntag, Gertrud Walpurgis (singer): see 
Sontag, Henriette.
Sonoma, city, Sonoma County, western Cal­
ifornia, U.S., 21 mi (34 km) south of Santa 
Rosa, in the Sonoma Valley (made famous by 
Jack London as the “Valley of the Moon”). 
It was founded in 1835 by Gen Mariano

Guadalupe Vallejo (who had been sent to in- 
vestigate the Russian outpost at Ft. Ross, 50 
mi north-northwest) at the site of the Mission 
San Francisco Solano, the last (1823) and 
most northerly of the 21 Franciscan Califor­
nia missions. The name Sonoma was derived 
from a Wintun Indian word for “nose” prob­
ably derived from a local Indian chief and 
tribe. Vallejo’s home (1850) and the restored 
mission now form the main part of Sonoma 
State Historie Park. On June 14, 1846, a small 
band of American settlers invaded Sonoma 
and captured Vallejo and his Mexican mili­
tary garrison. They raised an improvised Bear 
Flag of California (designed by William Todd, 
nephew of Mary Todd Lincoln) and declared 
a republic, which lasted until July 9. In the 
1850s Hungarian count Agoston Haraszthy 
planted thousands of cuttings from European 
grape vines around his Buena Vista vineyard 
(east of the town) and laid the basis for the 
vast California wine industry.

Wine-making and diversified farming are the 
city’s economie mainstays. Inc. 1900. Pop. 
(1982 est.) 6,350.
Sonora, state, northwestem Mexico, bounded 
on the north by the United States, on the east 
by Chihuahua, on the south by Sinaloa, and 
on the west by Baja California and the Gulf of 
California. The name (meaning “sonorous”) 
is from local deposits of marble, which when 
struck emit a bell-like sound. First explored

by Spaniards in the 1530s, Sonora became an 
important colonial copper-, gold-, and silver- 
mining district. Generally arid and semiarid 
climatic conditions necessitate irrigation, with 
which winter vegetables, cereals, cotton, to- 
bacco, and corn (maize) can be cultivated. The 
70,291-sq-mi (182,052-sq-km) area became a 
state in 1830, but the Yaqui tribes were not 
finally subdued until the 20th Century. The 
state’s population is clustered around Heroica 
Nogales, at the Arizona border; Hermosillo, 
the state Capital; Guaymas, a gulf port and 
deep-sea fishing resort; and Ciudad Obregón, 
in the Yaqui valley. Since the 1940s, these 
and other communities have flourished, their 
cotton-growing hinterlands developed by ex­
tensive irrigation projects. Major highways and 
railroads from Mexicali and Heroica Nogales 
to Mexico City traverse the state. Airports are 
situated in the major cities. Pop. (1984 est.) 
1,717,000.
Sonora, José Galvez, marqués de la (mar- 
quess of): see Galvez, José.
Sonoran Desert, arid region covering 120,- 
000 sq mi (310,000 sq km) in southwestem 
Arizona and southeastem California, U.S., 
and including much of the Mexican state of 
Baja (Lower) - California Norte and the west­

ern half of the state of Sonora. Subdivisions 
of the hot, dry region include the Colorado 
and Yuma deserts. Irrigation has produced 
many fertile agricultural areas, notably the 
Coachella and Imperial valleys; the warm win­
ters attract tourists to desert resorts, which 
include Palm Springs, Calif., and Tucson and 
Phoenix, Ariz. Numerous Indian reservations 
(particularly Papago and Pima) are scattered 
across the desert.
Sonrhai (people): see Songhai.
Sons of Liberty: see Liberty, Sons of.
Sonsonate, department, western El Salvador, 
bordering the Pacific Ocean on the south and 
Coastal mountains on the north, with an area 
of 473 sq mi (1,226 sq km). In the north is the 
Volcän de Izalco (6,004 ft [1,830 m]). Son­
sonate was originally a colonial province, gov- 
emed by an alcalde (mayor), under the juris- 
diction of the Spanish audiencia (govemment) 
of Guatemala. In 1855 it was made a depart­
ment. The population is concentrated on the 
southem mountain slopes in and around the 
departmental Capital, also named Sonsonate, 
and in the Pacific port of Acajutla (qq.v.). The 
hot lowlands, which produce nearly half of the 
nation’s balsam (used for medicines), have few 
inhabitants. Coffee, sugarcane, cacao, grain, 
fruit, and livestock are produced. Salt extrac- 
tion and hardwood lumbering are significant 
economically. Pop. (1983 est.) 346,044.

Oasis in the Sonoran Desert near the Santa Rosa Mountains, California
David Muench— EB Inc.



Sonsonate, city, western El Salvador, on the 
Rio Grande de Sonsonate. Founded in 1524, 
it served as the provisional national Capital in 
1833-34. During the Spanish colonial period, 
it conducted a thriving cacao trade. Linked 
by road and rail with the Pacific port of Aca- 
jutla, 12 miles (19 km) Southwest, it deals in 
livestock products, tropical fruit, coffee, and 
sugarcane and exports skins and hides. Pop. 
(1985 est.) mun., 48,436.
Sontag, Henriette, original name Gertrud 
walpurgis sonntag  (b. Jan. 3, 1806, Ko­
blenz, Fr. [now in Germany]—d. June 17, 
1854, Mexico City, Mex.), German operatic 
and concert soprano who enjoyed great ac- 
claim both before and after a 19-year hiatus 
in her career.

The child of actor Franz Sonntag and singer 
Franziska Martloff Sonntag, she received early 
theatrical training and played juvenile roles in 
both stage plays and operas in Germany and 
in Prague, where her mother moved after her 
father’s death. For several years she studied 
at the Conservatory there, making her adult 
operatic debut in 1821 as the princess in Fran- 
gois-Adrien Boieldieu’s Jean de Paris. After 
hearing her perform in Gioacchino Rossini’s 
La donna del lago in Vienna in 1823, Carl 
Maria von Weber asked her to create the title 
role in his Euryanthe. The premiere perfor­
mance later that year was a triumph for both 
singer and composer. In 1824 she sang the 
premieres of Ludwig van Beethoven’s Ninth 
Symphony and Missa Solemnis in Vienna and 
for the next few years toured Berlin, Paris, 
London, and most of the other major Euro­
pean centres.
In 1828 Sontag was secretly married to Count 

Carlo Rossi of Sardinia, whose diplomatic ca­
reer as ambassador to The Hague was jeopar- 
dized by the marriage until a patent of nobility 
was bestowed on her by the King of Prussia. 
After the marriage was publicly acknowledged 
in 1830, she yielded to pressure from her 
husband’s colleagues and renounced the stage. 
For 19 years she appeared only rarely in pri­
vate and charity concerts. In 1849, however, 
political upheaval in Sardinia ended both her 
husband’s diplomatic career and Sontag’s re- 
tirement. She accepted a six-month contract 
to sing at Her Majesty’s Theatre, London, 
and then toured Great Britain and France. 
In 1850 she created the role of Miranda in 
Fromental Halévy’s La tempesta in London, 
and, after a triumphal tour of Germany, she 
went in 1852 to the United States. She made 
her last appearance, as Lucrezia Borgia in 
the Gaetano Donizetti opera, during a tour 
of Mexico, where she succumbed to cholera 
during an epidemie.
Sontag, Susan (b. Jan. 16, 1933, New York,
N.Y., U.S.), American intellectual and writer 
best known for her essays on modem culture.

Sontag was reared in Tucson, Ariz., and in 
Los Angeles. She attended the University of 
California at Berkeley for one year and then 
transferred to the University of Chicago, from 
which she graduated in 1951. She studied En­
glish literature (M.A., 1954) and philosophy 
(M.A., 1955) at Harvard University, teaching 
philosophy at several colleges and universities 
before the publication of her first novel, The 
Benefactor (1963). During the early 1960s she 
also wrote a number of essays and reviews, 
most of which were published in such peri- 
odicals as The New York Review of Books, 
Commentary, and Partisan Review. Some of 
these short pieces were collected in Against In­
terpretation and Other Essays (1968). Her sec­
ond novel, Death Kit (1967), was followed by 
another collection of essays, Styles of Radical 
Will (1969). Her later critical works included 
On Photography (1977), Illness as Metaphor
(1979), Under the Sign of Saturn (1980), and 
AIDS and lts Metaphors (1988).

Sontag’s essays are characterized by a seri­
eus philosophical approach to various aspects

and personalities of modern culture. She first 
came to national attention in 1964 with an 
essay entitled “Notes on ‘Camp’,” in which 
she discussed the attributes of taste within a 
particular segment of society. She has written 
on such subjects as theatre and film and such 
figures as Nathalie Sarraute, Robert Bresson, 
and Francis Bacon. In addition to criticism 
and fiction, she has written screenplays and 
edited selected writings of Roland Barthes and 
Antonin Artaud.
Sony Corporation, Japanese sony kk, ma­
jor Japanese manufacturer of consumer elec- 
tronics products. Headquarters are in Tokyo.

The Company was incorporated in 1946 as 
Tokyo Telecommunications Engineering Cor­
poration. lts founders were Ibuka Masaru, 
whose Japan Precision Instmments Company 
had supplied electronic devices during World 
War II, and Morita Akio, an applied Sciences 
instmetor. The venture, which was funded by 
Morita’s father, was formed to apply the ad­
vanced technology developed during the war 
to the manufacture of consumer products. 
The company’s present name was adopted in 
1958.
Initially the Company made Voltmeters, elec- 

trically heated cushions, resonator sound gen­
erators, and similar devices. The first major 
consumer item it produced was an audio tape 
recorder, introduced in Japan in 1950. Since 
then the Company, which markets its prod­
ucts worldwide under the Sony trademark, 
has continued to pioneer new technology for 
consumer products. In 1957 Sony introduced 
the world’s first pocket-sized, all-transistor ra­
dio. In 1960 Sony introduced an 8-inch (20- 
centimetre) transistorized television set, creat- 
ing a new market for television; and in 1968 
it brought out colour television sets equipped 
with the simplified Trinitron picture tube.

The Company was one of the first to recog- 
nize the potential of the consumer videotape 
market, and in 1969 it introduced a colour 
video cassette recorder for both industrial and 
consumer use. In 1972 it formed an affiliate 
to market its Betamax colour videocassette 
system.

Sony spearheaded Japan’s drive to become 
the world’s dominant consumer electronics 
manufacturer in the late 20th Century. In 
1987-88 Sony purchased the CBS Records 
Group from CBS Inc., thus acquiring the 
world’s largest record Company. It followed 
that purchase with the purchase in 1989 of 
Columbia Pictures Entertainment Inc.
Soochow (China): see Su-chou.
Soong fa m il y , Soong also spelled sung , 
Pinyin song, influential Chinese family that 
was heavily involved in the political fortunes 
of China during the 20th Century. Among 
its best-known members were Charlie, the 
founder of the family, and his children T.V. 
Soong, financier and politician; Soong Mei­
ling, who became Madame Chiang Kai-shek; 
and Soong Ch’ing-ling (qq.v.), who married 
Sun Yat-sen.
Charlie Soong (1866-1918), also called 

Charles Jones Soon, was bom Han Chiao- 
shun and was reared until he was nine in Wen- 
ch’ang, a port on the eastern coast of the island 
of Hainan. After a three-year apprenticeship 
in the East Indies, he spent eight years in the 
United States. He was educated and trained 
by the Methodists for missionary work among 
the Chinese. In 1886 he retumed to China. He 
married in 1887; the following year he joined 
a secret society dedicated to the overthrow of 
the Manchu dynasty. He nevertheless contin­
ued his missionary work until 1892. About 
this time he became a publisher—a career he 
had started with the printing of inexpensive, 
vernacular Chinese Bibles—and, with the aid 
of Julian Carr, a wealthy American patron, 
soon became a wealthy, influential industri- 
alist involved in a number of businesses. In
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1894 Soong met Sun Yat-sen, who helped to 
transform him into a revolutionary. In 1906 
he was officially appointed Treasurer of the 
Revolutionary Alliance and was responsible 
for financing the Nationalist Party (Kuomin­
tang) revolution.

Soong had all of his children educated in 
the United States. After her return to China, 
his eldest child, Ai-ling (1890-1973), acted 
as a secretary to Sun until her marriage to 
banker and businessman H.H. K’ung in 1914. 
Ch’ing-ling, Soong’s second child, replaced Ai- 
ling as secretary and in 1914 married Sun 
Yat-sen, who was 26 years her senior. Both 
H.H. K’ung and Charlie Soong’s third child, 
T.V. Soong, were financially significant forces 
in the advancement of Sun Yat-sen and the 
Nationalist cause in China and the United 
States. After Sun’s death in 1925, the Na­
tionalist Party split into factions. The group 
led by Sun’s widow, Ch’ing-ling, was even- 
tually overshadowed by the faction led by 
Chiang Kai-shek, who in 1927 married Mei­
ling Soong, Charlie Soong’s fourth child. (The 
two youngest of Soong’s children, T.L. and 
T.A., became bankers.) T.V. Soong became 
an influential member of Chiang’s National­
ist govemment and, with his sister Mei-ling, 
was extremely important in Chinese foreign 
relations. Ch’ing-ling remained opposed to 
Chiang’s govemment; when the Communists 
established the People’s Republic in 1949, 
they granted Ch’ing-ling high, though largely 
symbolic, status. The power of the Soong fam­
ily began to dissipate after this period.
Soong, T.V., in füll soong tzu-wen , Soong 
also spelled sung  (b. Dec. 4, 1894, Shang­
hai, China—d. April 24, 1971, San Francisco, 
Calif., U.S.), financier and official of the Chi­
nese Nationalist govemment between 1927 
and 1949, once reputed to have been the riefl­
est man in the world.

The son of a prominent industrialist, Soong 
was educated in the United States at Harvard 
University. He retumed to China in 1917 and 
soon became active in banking and financial 
circles. After 1923 he began to fill the role his 
father had had, that of financing the Nation­
alist Party (Kuomintang). At the request of 
Sun Yat-sen, to whom his sister Ch’ing-ling 
was married, T.V. established at Canton in 
1924 the Central Bank of China, reorganized 
four years later as a central bank of issue and 
a govemment treasury.

In 1925 Soong became finance minister in 
the new Nationalist govemment. After 1927 
he cooperated with Chiang Kai-shek, who had 
become head of the Nationalists, and to whom 
another of the Soong sisters, Mei-ling, was 
married. As finance minister Soong reformed 
the taxation system, abolished the likin, or in­
ternal transit tariff, and readjusted foreign and 
domestic debts. Moreover, between 1928 and 
1930 he returned tariff autonomy to China by 
negotiating a series of agreements with foreign 
powers, thus restoring China’s right to set tariff 
rates and supervise their collection, a privilege 
that had been forcibly taken from China in 
the 19th Century by the Western nations. He 
resigned as finance minister in 1931 though 
his influence—largely due to his wealth and 
his growing international prestige—remained 
great. In 1936 he rejoined the govemment, 
and, during the Sino-Japanese War, he served 
China in its negotiations with the foreign pow­
ers. He became minister of foreign affairs in 
1942.
The following year Soong negotiated the end 

of extraterritoriality rights; i.e., the end of 
the rights of foreigners to govem themselves 
while on Chinese soil. In 1945 he negotiated 
a treaty of friendship between the Nationalist 
govemment and the Soviet Union. When the 
Communists captured the mainland in 1949,
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however, Soong moved to the United States, 
where he was active in business and banking.
Soong Ch’ing-ling, Soong also spelled sung , 
Pinyin song qingling (b. Jan. 27, 1892, 
Shanghai—d. May 29, 1981, Peking), second 
wife of the Chinese revolutionary leader Sun 
Yat-sen. She became an influential Chinese 
political figure after her husband’s death.

Educated in the United States, Soong Ch’ing- 
ling married Sun Yat-sen, 26 years her se­
nior, in 1914. After Sun’s death (1925) Soong 
Ch’ing-ling assumed an active role in politics, 
supporting the left wing of the Nationalist 
Party (Kuomintang, which had been founded 
by Sun Yat-sen) when it split with the right 
wing of the party, later headed by Chiang 
Kai-shek. In 1927, when the left-wing Na- 
tionalists purged their Communist members 
and reunited with the right-wing Nationalists, 
she denounced the Organization as having be- 
trayed the ideals of Sun Yat-sen. She then 
left China for the Soviet Union, where she 
remained for two years.
After the outbreak of the Sino-Japanese War 

in 1937, Soong Ch’ing-ling organized the 
China Defense League, which did medical re- 
lief and child welfare work, especially in the 
Communist-controlled areas of the country. 
During this period she also became temporar- 
ily reunited with her sister Soong Mei-ling 
(the wife of Chiang Kai-shek) and her brother 
T.V. Soong, one of China’s leading industrial- 
ists and a powerful official in the Nationalist 
govemment.

In 1948 she became honorary chairman of 
the Kuomintang Revolutionary Committee, a 
Splinter group organized in Hong Kong to 
oppose Chiang Kai-shek’s Kuomintang. After 
the establishment of the People’s Republic of 
China in 1949, Soong Ch’ing-ling remained 
on the mainland, where she was held in great
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symbolized a link between the People’s Re­
public and the older revolutionary movement 
of Sun Yat-sen. She became an important 
official within the new govemment, and in 
1951 she was awarded the Stalin Peace Prize 
for her work on welfare and peace commit- 
tees. In 1966 during the Cultural Revolution 
she was criticized by the Red Guards, but she 
retained her Position. In 1981 she was named 
honorary Chairman of the People’s Republic.
Soong Mei-ling, Soong also spelled sung , 
also called madame chiang kai-shek, or 
chiang mei-ling (b. March 5, 1897, Wen- 
ch’ang, Kwangtung province), second wife of 
Nationalist Chinese president Chiang Kai-shek 
and sister of Soong Ch’ing-ling, wife of Sun 
Yat-sen, and T.V. Soong, prominent indus­
trialist and official of the Nationalist Chinese 
govemment.

Soong Mei-ling was educated in the United 
States from 1908 to 1917 and was thoroughly 
Americanized. In 1927 she married Chiang 
Kai-shek; she helped introducé him to West­
ern culture and ideas and worked to publicize 
his cause in the West. During World War II 
she wrote many articles on China for U.S. 
journals, and in 1943, during a visit to the 
United States, she became the first Chinese 
and second woman to address a joint Session 
of the U.S. Congress. She so impressed the 
American public that, until 1967, her name 
appeared annually on the U.S. list of the 10 
most admired women in the world.

Her published works include This Is Our 
China (1940), The Sure Victory (1955), and 
two volumes of selected speeches.
sooty mold, also called blotch, or black 
mold, plant disease characterized by splotchy 
black stain or coating on leaves, sterns, and 
fruit, composed of dark fungal threads (Cap- 
nodium, Fumago, and Scorias species) that

grow in flowing sap or on honeydew excreted 
by aphids and other sucking insects. The con­
dition is unsightly but usually not harmful. 
Control includes spraying or dusting for suck­
ing insects, washing off sticky coatings of sap 
or honeydew on plant surfaces, and avoiding 
the wounding of plants.
Sophar (Old Testament): see Zophar. 
sopher (Judaism): see sofer.
Sophia, also called sophia of the palati- 
nate , German sophie von der Pfalz (b. 
Oct. 14, 1630, The Hague—d. June 8, 1714, 
Herrenhausen, Hanover), electress of Hanover 
and heir to the British throne, whose son be­
came George I of Great Britain.

Sophia was the 12th child of Frederick V, 
elector Palatine of the Rhine, by his wife Eliz­
abeth, a daughter of the English king James 
I. Residing after 1649 at Heidelberg with her 
brother, the restored elector Palatine, Charles 
Louis, she married in 1658 Emest Augustus, 
who became elector of Brunswick-Lüneburg 
(Hanover) in 1692.

Sophia became a widow in 1698, but be­
fore then her name had been mentioned in 
connection with the English throne. When 
considering the Bill of Rights in 1689 the 
House of Commons refused to place her in 
the succession, and the matter rested until 
1700, when the state of affairs in England was 
more serious. William III was ill and childless; 
William, duke of Gloucester, the only surviv- 
ing child of the princess Anne, had just died. 
The electress was the nearest Protestant heir. 
Accordingly, by the Act of Settlement of 1701 
the English crown, in default of issue from 
either William or Anne, was settled upon 
“the most excellent princess Sophia, electress 
and duchess-dowager of Hanover” and “the 
heirs of her body, being Protestant.” Sophia 
watched affairs in England during the reign of 
Queen Anne with great interest, although her 
son, the elector George Louis, objected to any

liked all mention of her successor. An angry 
letter from Anne possibly hastened Sophia’s 
death in June 1714; less than two months 
later her son, George Louis, became king of 
Great Britain and Ireland as George I, on the 
death of Anne.
Sophia, Russian in full sofya alekseyevna 
(b. Sept. 27 [Sept. 17, old style], 1657, 
Moscow—d. July 14 [July 3, old style], 1704, 
Moscow), regent of Russia from 1682 to 1689.

The eldest daughter of Tsar Alexis (ruled 
1645-76) and his first wife, Mariya Milo­
slavskaya, Sophia was tutored by the Be- 
lorussian monk Simeon Polotsky, from whom 
she received an exceptionally good education. 
When her brother Fyodor III died (May 7 
[April 27, old style], 1682), her half brother 
Peter, son of Alexis and his second wife, Na- 
talya Naryshkina, was proclaimed tsar. Sophia, 
as leader of the Miloslavsky family, how­
ever, objected to a govemment dominated by 
the Naryshkins and incited the discontented 
streltsy (household troops) to riot. After sev­
eral members of the Naryshkin family were 
murdered, Sophia calmed the streltsy by ar- 
ranging for her younger brother Ivan V to be 
proclaimed coruler with Peter; she assumed 
the role of regent (June 8 [May 29, old style], 
1682).
Ruling under the guidance of her chief ad- 

viser and lover, Prince Vasily V. Golitsyn, 
Sophia took steps to consolidate her regime. 
To prevent the unreliable streltsy from re- 
versing their Position and removing her, she 
replaced their commander, Ivan Andreyevich 
Khovansky (who was executed for treason), 
with one of her favourites, Fyodor Leontye- 
vich Shaklovity. In addition, she transferred 
12 of the 19 Moscow regiments from the city 
to guard the frontier and revoked many of the 
privileges she had granted the troops when she 
seized power.

Sophia also prompted the development of 
industry and encouraged foreign craftsmen to 
settle in Russia. Despite Golitsyn’s numerous 
plans for domestic reform, however, the regent 
failed to meet discontent among the peasants

Sophia, engraving by A. Bloteling
Novosti Press Agency

and religious dissidents. She also overruled 
several of her advisers and approved Golit­
syn’s plan to conclude a permanent peace with 
Poland (1686; which confirmed a truce of 
1667), by which Russia obtained Kiev and the 
territory east of the Dnepr River in exchange 
for a promise to join a European coalition 
against the Turks; in 1687 and 1689 she spon- 
sored two disastrous military campaigns, led 
by Golitsyn, against the vassals of the Turks, 
the Crimean Tatars. Although her govem­
ment also concluded the favourable Treaty of 
Nerchinsk with China (1689), setting Russia’s 
eastem border at the Amur River, Golitsyn’s 
failures reinforced the increasing dissatisfac- 
tion among both the Naryshkins and the gen­
eral population with her rule. Recognizing this 
and hoping to eliminate Peter, the figurehead 
of her rivals, Sophia tried once more to incite 
the streltsy against the Naryshkins (August 
1689); many of the streltsy coloneis, however, 
supported Peter, who overthrew Sophia and 
forced her to enter the Novodevichy Convent 
in Moscow (September 1689).

In 1698 an unsuccessful attempt was made 
by her supporters among the streltsy to restore 
her to the throne; although Sophia did not 
initiate the plot, she was afterward tried by a 
special tribunal and compelled to take the veil 
(October 1698).
Sophia Dorothea, German sophie Doro­
thea (b. Sept. 13, 1666—d. Nov. 23, 1726, 
Schloss Ahlden, Lower Saxony), wife of George 
Louis, elector of Hanover (George I of Great 
Britain), who accused her of infidelity and 
imprisoned her for 32 years.

The only child of George William, duke 
of Bmnswick-Lüneburg-Celle, by a Huguenot 
lady named Eleanore d’Olbreuze, she was 
married, for dynastie reasons, to her cousin 
George Louis in 1682. The union was an un- 
happy one. Her mother-in-law, the electress 
Sophia, hated her, and this feeling was soon 
shared by the prince himself. Under these 
circumstances Sophia Dorothea made the ac- 
quaintance of Count Philipp Christoph von 
Königsmark, who assisted her in one or two 
futile attempts to escape from Hanover and 
who was regarded as her lover.

In 1694 the Count was assassinated, and the 
Princess was divorced and imprisoned in the 
castle of Ahlden, remaining in captivity until 
her death. Sophia Dorothea is sometimes re- 
ferred to as the “princess of Ahlden.” Her two 
children were the English king George II and 
Sophia Dorothea, wife of Frederick William I 
and mother of Frederick the Great.
Sophie (personal name): see under Sophia.



Sophist, in philosophy, a member of a group 
of itinerant professional teachers, lecturers, 
and writers prominent in Greece in the latter 
half of the 5th Century bc and continuing, al­
though declining, into the 4th. A later move­
ment, known as the Second Sophistic school, 
existed in the 2nd Century a d , but it consisted 
of Greek prose writers characterized more by 
nostalgia than by originality or profundity of 
thought.

A brief treatment of the Sophists follows. For 
full treatment, see m acropaedia: Philosoph­
ical Schools and Doctrines, Western.

The name Sophist derives from the Greek 
sophistes, itself derived from sophos, meaning 
“wise,” “clever,” or “expert,” aiid, in a general 
sense, the epithet was applied to craftsmen as 
well as to poets and sages and to such figures 
as the Athenian statesman Solon (late 6th and 
early 5th Century bc), Pythagoras, Socrates, 
and Plato.

The first and most eminent representative of 
the so-called Sophistic school was Protagoras 
(c. 485-c. 410 bc). Other notable Sophists, all 
working in the late 5th Century, include Gor- 
gias of Leontini, Prodicus, Hippias, Antiphon, 
and Thrasymachus; Critias is often considered 
a Sophist, although he was an amateur whose 
main career lay in politics.

The Sophist movement arose at a time when 
there was much questioning of the absolute 
nature of familiär values and ways of life. It 
was recognized that while different societies 
expressed radically different outlooks on fun­
damental questions, all people everywhere— 
Greeks of one’s own as well as of other cities, 
Greeks and non-Greeks, men and women, 
masters and slaves—shared a common human 
nature. An antithesis arose between nature 
and custom, tradition, or law. Custom could 
be regarded either as artificial trammeis on 
the freedom of the natural state or as a benefi- 
cial and civilizing restraint upon natural anar- 
chy. Both views were represented among the 
Sophists, although the former was the more 
common.

The Sophists worked independently of each 
other, primarily on ethical, political, and social 
questions. They drew their audiences partly 
from people with a general intellectual cu- 
riosity, but also from those seeking practical 
training in the arts of persuasion as prepa- 
ration for political and legal careers. This 
led certain Sophists to specialize in logic and 
rhetoric and to ask questions, both theoretical 
and practical, about the nature of language; a 
common sport developed in the form of so- 
called dialectic, a kind of intellectual jousting 
subject to elaborate mies of procedure. Other 
Sophists lectured or wrote on subjects ranging 
from mathematics to wrestling.
The early Sophists enjoyed great prestige, 

but as Challengers to orthodoxy they soon in- 
curred unpopularity. In Athens those citizens 
who had the money and leisure to attend the 
lectures of the Sophists came from the aristo­
cratie dass, and they were constantly suspected 
of trying to subvert the populär democracy in 
the interests of the traditional enemy, Sparta. 
On the other hand the Sophist teachers were 
also regarded by some critics—most signifi- 
cantly, Plato—as catering to populär opinion 
in order to attract a larger group of pupils, 
and teaching those pupils to do likewise in 
order to advance politically.
Only fragments of the Sophists’ writings have 

survived, and it is from Plato that they are 
mainly known. Plato gives a vivid picture of 
an assembly of Sophists in his dialogue Pro­
tagoras, and in another dialogue, the Sophist, 
he discusses more formally what he takes to 
be the essence of their thought. His attitude 
is generally hostile, though he does allow a 
tenuous intellectual link between them and 
his master, Socrates. But it is clear that the 
Sophists had an immense influence, largely 
via Plato himself, on a number of spheres, 
including the growth of logic, the philosophy

of language, and epistemology, as well as on 
ethical and political theory.
After their decline, the reputation of the 

Sophists remained generally low into the 19th 
Century, when they were defended by the En­
glish historian of Greece, George Grote. Still 
more recently, they have attained through 
some evaluations a modest esteem.
Sophocles (b. c. 496 bc, Colonus, near Athens 
[Greece]—d. 406, Athens), with Aeschylus 
and Euripides, one of classical Athens’ three 
great tragie playwrights. The best known of 
his 123 dramas is Oedipus the King.

A brief treatment of the life and works 
of Sophocles follows. For full treatment, see 
macropaedia: Greek Dramatists, The Classi­
cal.

Sophocles’ father, Sophillus, was a wealthy 
manufacturer of armour who gave his son a 
good education. Sophocles was a handsome 
youth and a good dancer, lyre player, and 
wrestler. At age 16 he was selected to lead a 
paean that celebrated the victory of the Greeks 
over the Persians at the Battle of Salamis 
(480 bc). It is not known when Sophocles 
first competed in dramatic festivals; he gained 
his first victory in 468, defeating Aeschylus. 
This began a career of unparalleled success 
and productivity. He wrote 123 dramas for 
the major dramatic competition, won perhaps 
as many as 24 victories, and never received 
less than second place at the competitions he 
entered.

He also played a distinguished part in the 
public life of Athens. In 442 he was one of 
the treasurers responsible for receiving and 
managing the tribute from Athens’ subject- 
allies in the Delian League. In 440 he was 
elected one of 10 strategi (military and naval 
Commanders); his senior colleague was Peri- 
cles. All of the ancient biographical sources 
depict Sophocles as a gracious and well-loved 
public figure who participated actively in his 
Community and exercised outstanding artistic 
talents. Outliving Euripides (who was about 
12 years his junior) by a few months, he died 
just before the disastrous end of the Pelopon- 
nesian War.

Only seven of Sophocles’ tragedies—Ajax, 
Antigone, Trachinian Women, Oedipus the 
King, Electra, Philoctetes, and Oedipus at 
Colonus—survive in their entirety; all are 
works of his maturity. He is credited with 
several dramatic innovations, including some 
type of “scene paintings” or pictorial prop, 
an increase in the number of members in 
the chorus, and the addition of a third actor 
onstage. He also is noted for his supple lan­
guage and superb artistry. His plays centre on 
the collision of defective personal judgment 
with an unkind fate that leads to human loss 
and disaster. The formal perfection and vivid 
characterizations in his plays make them the 
epitome of classical Greek drama.
Sophonias (Israelite prophet): see Zephaniah.
Sophron of Syracuse  (fl. c. 430 bc), au- 
thor of rhythmical prose mimes in the Doric 
dialect. Although the mimes survive mostly in 
fragments of only a few words, it can be seen 
from their titles—e.g., The Tunny-fisher, The 
Sempstress, etc.—that they depicted scenes 
from daily life. One longer fragment deals with 
a magical ceremony. Plato thought highly of 
Sophron, who had some influence on The- 
ocritus and also on Herodas.
Sophronius: see Jerome, Saint.
Sophronius (b. c. 560, Damascus [Syria]— 
d. March 11, 638, Jerusalem), patriarch of 
Jerusalem, monk, and theologian who was the 
chief protagonist for orthodox teaching in the 
doctrinal controversy on the essential nature 
of Christ and his volitional acts.

A teacher of rhetoric, Sophronius became an 
ascetic in Egypt about 580 and then entered 
the monastery of St. Theodosius in Jerusalem.
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Journeying to monastic centres in Asia Minor, 
Egypt, and Rome, he accompanied the Byzan- 
tine chronicler John Moschus, who dedicated 
to him his celebrated tract on the religious life, 
Leimön ho Leimönon (Greek: “The Spiritual 
Meadow”). On the death of Moschus in Rome 
(619), Sophronius accompanied the body back 
to Jerusalem for monastic burial. He traveled 
to Alexandria, Egypt, and to Constantinople 
during 633 to persuade the respective patri- 
archs to renounce Monothelitism, a heterodox 
teaching that posited a single, divine will in 
Christ to the exclusion of a human capacity 
for choice. Sophronius’ extensive writings on 
this question are all lost.
Although unsuccessful in this mission, 

Sophronius was elected patriarch of Jerusalem 
in 634. Soon after his enthronement he for- 
warded his noted synodical letter to Pope 
Honorius I and to the Eastem patriarchs, ex- 
plaining the orthodox belief in the two natures 
(human and divine) of Christ, as opposed to 
Monothelitism, which he viewed as a sub- 
tle form of heretical Monophysitism (which 
posited a single [divine] nature for Christ). 
Moreover, he composed a Florilegium (“An- 
thology”) of some 600 texts from the Greek 
Church Fathers in favour of the orthodox 
tenet of Dyotheletism (positing both human 
and divine wills in Christ). This document 
also is lost.

Sophronius noted the Saracen menace to 
Palestine in his Christmas sermon of 634, in 
which he commented that the Arabs already 
controlled Bethlehem. The sermon is pre- 
served in a collection of 11 liturgical addresses 
edited by Hermann Usener (1886). The fall of 
Jerusalem to 'Umar I’s Saracen forces in 637 
probably hastened Sophronius’ death after he 
had negotiated the recognition of civil and 
religious liberty for Christians in exchange for 
tribute.

Beside polemics, Sophronius’ writings in­
cluded an encomium on the Alexandrian 
martyrs Cyrus and John in gratitude for an ex- 
traordinary eure of his failing vision. He also 
wrote 23 Anacreontic (classical metre) odes on 
such themes as the Saracen siege of Jerusalem 
and on various liturgical celebrations. His sur- 
viving works have been collected in Patrologia 
Graeca, vol. 87, no. 3 (1860); some additional 
tracts were published by T. Nissen in Byzan­
tinische Zeitschrift (1937, 1939).
Sophuza (African kings): see under Sobhuza. 
Sopiha fam ily: see Sapieha family.
Sopot, German zoppot, town and port, 
Gdansk województwo (province), northern 
Poland, on the Gulf of Gdansk between 
Gdansk (Danzig) and Gdynia. One of Poland’s 
largest and most populär seaside and health 
resorts, a role it has filled since the 16th Cen­
tury, Sopot is situated in an area of wooded 
hills. There is some shipping and good road 
and rail connections to Gdynia and Gdansk, 
with which Sopot is linked economically.

First settled in the 13th Century, it was 
annexed to the free city of Danzig under 
Napoleon in 1807; it received municipal rights 
in 1901. It was again incorporated into Danzig 
in 1919 and returned to Poland in 1945. Pop. 
(1988 est.) 49,700.

A Hst of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

soprano, the highest human vocal register, 
extending approximately from middle C to the 
second A above. A voice with a range approx­
imately from the A below middle C to the sec­
ond F or G above is termed a mezzo-soprano. 
Soprano generally refers to female voices, al-
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though it is also applied to boy sopranos (also 
called trebles) and to male castrati singers of 
the 16th, 17th, and 18th centuries. In mu­
sic written in four parts, the soprano part is 
the highest part. Soprano can also designate a 
high-pitched member of an instrument family 
(e.g., soprano Saxophone). The term derives 
from Italian sopra (“above”) and corresponds 
to the earlier Latin term superius, which in 
the polyphonic (multipart) music of the 13th- 
16th Century referred to the highest part.
Soprano voices are often classified according 

to their colour or agility: a dramatic soprano 
has a rich, powerful quality; a lyric soprano, a 
lighter, singing tone; and a coloratura soprano 
possesses a high range (to the second C above 
middle C and higher) and extreme agility.
Sopron, German Ödenburg , town, Györ- 
Sopron megye (county), western Hungary. 
Occupying a salient projecting into the Bur­
genland of Austria, it is in the foothills of 
the Austrian Alps near Lake Fertö, west of 
Budapest. Artifacts from the area indicate 
Neolithic, Bronze Age, Illyrian, and Celtic 
settlements prior to the town’s becoming the 
Roman municipium öf Scarabantia. It is a 
long-established mercantile centre at the inter- 
section of major trade routes. The inner town 
is oval-shaped and is surrounded by the old 
city walls, which largely remain intact. Many 
old houses with courtyards, a remarkable City 
Tower, and several old churches are of his­
torical and architectural interest. After World 
War I the Burgenland was allotted to Aus­
tria, but in 1921 Sopron voted to remain in 
Hungary. Because most of Sopron’s trade was 
in the Vienna Basin, the division of Austria- 
Hungary caused the town to lose much of its 
importance as a commercial centre. The town 
has some industry, including fruit preserving, 
sugar refining, and the manufacture of cotton 
goods. Sopron’s architectural attractions make 
it a major tourist centre. The University of 
Forestry and Timber Industry (1808) is in 
Sopron. Pop. (1987 est.) 57,000.
Sopwith, Sir Thomas Octave Murdoch
(b. Jan. 18, 1888, London—d. Jan. 27, 1989, 
Compton Manor, Kings Sombome, near 
Winchester, Hampshire, Eng.), British aircraft 
designer whose firm was famous for such 
British World War I military aircraft as the 
Sopwith Camel and Triplane.
Sopwith taught himself to fly in 1910 and 

in that year won the de Forest prize for the 
longest flight to the European continent. Two 
years later he founded Sopwith Aviation Com­
pany, Ltd., and won the first aerial Derby 
flying a Blériot monoplane.
During World War I his firm produced 

many military aircraft, including the Pup, 
Camel, 1 V2 -Strutter, and Triplane. Sopwith 
was chairman of the Society of British Air­
craft Constructors from 1925 to 1927. He 
was chairman of the Hawker Siddeley Group, 
Ltd., from 1935 to 1963. During World War

Sopwith, 1954
BBC Hulton Picture Library

II this Company built the Hurricane fighter 
and the Lancaster bomber. Sopwith’s yachts 
Endeavour (1934) and Endeavour II (1937) 
were unsuccessful British Challengers for the 
America’s Cup. He was knighted in 1953.
Sor-Trandelag, fylke (county), central Nor- 
way. Extending from the Swedish border (east) 
to the coast of the Norwegian Sea (west), its 
area is 7,271 square miles (18,831 square km). 
The mouth of the deeply indented Trond- 
heim Fjord lies in the northern part of the 
fylke; parts of the Dovre Mountains are in 
the south. Adjacent to the Norwegian Sea 
coast are the large islands of Hitra and Froya. 
The fylke*s economy is based on fishing and 
agriculture in the rural areas, while shipping 
and manufacturing are predominant in and 
around Trondheim (q.v ), the county seat and 
one of Norway’s principal cities. Pop. (1986 
est.) 246,824.
Sora (people): see Savara.
Sora, town, Frosinone provincia, Lazio 
(Latium) regione, south-central Italy. In an­
cient times the town was the scene of fighting 
between the Romans and the Samnites (a war- 
like Italic tribe) and experienced a turbulent 
history during the numerous wars that rav- 
aged the Italian peninsula before Rome’s rise 
to dominance. The town was damaged several 
times by earthquakes, most recently in 1915. 
In later times it has developed as a mountain 
vacation resort that also has textile, paper, and 
other manufacturing industries. Pop. (1987 
est.) mun., 26,876.
Sorabji, Kaikhosru Shapurji, original name 
león dudley  (b. Aug. 14, 1892, Chingford, 
near London, Eng.—d. Oct. 15, 1988, Dor- 
chester, Dorset, Eng.), eccentric English com­
poser known for his complex musical works 
combining free rhythms, elements of Asiatic 
melodie construction, and European poly­
phonic structures.

Dudley was of Parsi, Sicilian, and Spanish 
descent and spent most of his life in England. 
As a young man he became interested in his 
father’s Parsi heritage and changed his name 
accordingly. He began his career as a master- 
ful concert pianist, but he abandoned concert 
performing in the early 1920s. In the 1920s 
and ’30s he was an outspoken music critic 
and essayist, displaying biting wit and sarcasm 
in his critical evaluations. He then took up 
composition.

Sorabji’s most famous composition is Opus 
Clavicembalisticum (1930), a work that was 
publicly performed only once, by Sorabji him­
self on Dec. 1, 1930. It consists of one move­
ment lasting more than 2 lh hours and is the 
longest nonrepetitive piano composition ever 
published. From 1940 to 1976 Sorabji prohib- 
ited the performance or further publication 
of his works, making them available only in 
his own private recordings. His books include 
Around Music (1932) and Mi Contra Fa: The 
Immoralisings of a Machiavellian Musician 
(1947).
Soranus, in Roman religion, the underworld 
deity worshiped on Mount Soracte in south­
em Etruria. As priests, the hirpi Sorani cele­
brated a rite in which they marched barefoot 
over buming coals. Soranus was identified 
with Dis, the Roman god of the underworld, 
or with Apollo, a Greek god adopted by the 
Romans, and had a female partner, Feronia, 
a goddess of uncertain attributes.
Soranus o f  E p h e s u s  (near modern Sel- 
guk, Tur.; fl. 2nd Century a d , Alexandria 
and Rome), Greek gynecologist, obstetrician, 
and pediatrician, chief representative of the 
methodist school of medicine (emphasizing 
simple mies of practice, based on a theory 
that attributed all disease to an adverse state 
of “internal pores”). His writings set medical 
opinion conceming women’s diseases, preg- 
nancy, and infant care for nearly 1,500 years.

Soranus’ remarkable work, On Midwifery 
and the Diseases of Women, includes numer­
ous descriptions of contraceptive measures; he 
also describes the obstetric chair and podalic 
version (delivery of the fetus feet first)—hailed 
as new discoveries during the 15th Century— 
and renders a recognizable account of rickets. 
His On Acute and Chronic Diseases contains 
an excellent chapter on nervous disorders, 
with suggested treatments resembling aspects 
of modern psychotherapy. A keen observer 
and a practitioner of unusual competence, So­
ranus also wrote the oldest known biography 
of Hippocrates and a treatise on fractures.
Sorbian languages, also called lusatian , 
or WENDisH, closely related West Slavic lan­
guages or dialects; their small number of 
speakers in eastem Germany are the survivors 
of a more extensive medieval language group. 
The centre of the High Sorbian speech area 
is Bautzen, near the Czechoslovakian border, 
while Cottbus, near Poland, is the centre for 
Low Sorbian. The remnants of East Sorbian, 
which, in contrast to High and Low Sorbian, 
has no literary form, are spoken in the area 
of Muskau (Muzakow). The oldest written 
record of Sorbian dates from the 15th Cen­
tury, although the languages, differing mostly 
in their sound Systems, are known to have 
begun to diverge around the 13th Century. 
High Sorbian enjoyed a considerable amount 
of prestige in Saxony, while the Kingdom of 
Prussia attempted to suppress Low Sorbian. 
Although all Sorbs today also speak German, 
both High and Low Sorbian have been taught 
in the schools of the Sorbian areas since 1948.
Sorbon, Robert de (b. Oct. 9, 1201, Sorbon, 
near Rethels, Fr.—d. Aug. 15, 1274, Paris), 
French theologian, confessor to King Louis 
IX, and founder of the Sorbonne, a collegiate 
building that became identified with the Uni­
versity of Paris.

Bom into a poor rural family, Sorbon was 
educated in Reims and in Paris, where his 
piety and diligence drew the patronage of the 
Count of Artois and King Louis IX. In 1251 
he became canon of Cambrai. His importance 
and influence with the king grew until 1258, 
when he was appointed canon of Paris and 
chaplain to the court.

Sorbon began to teach in about 1253, and in 
1257 he obtained property upon which, with 
the aid of the king, he founded the Maison de 
Sorbonne, a theological college for poor stu- 
dents. The Sorbonne received official sanction 
from the pope in 1259 and rapidly grew into 
a major European centre of leaming and the 
core of the University of Paris. Sorbon himself 
was Chancellor of the university from 1258 
and continued to advocate widespread access 
to higher education and to write numerous 
religious tracts and commentaries.
Sorby, Henry Clifton (b. May 10,
1826, Woodboume, near Sheffield, Yorkshire, 
Eng.—d. March 9, 1908, Sheffield), English 
geologist whose microscopie studies of thin 
slices of rock eamed him the title “father of 
microscopical petrography.”

Sorby’s early investigations were concemed 
with agricultural chemistry, but his interests 
soon tumed to geology. He published works 
dealing with the physical geography of geolog- 
ical periods, rock denudation and deposition, 
and the formation of river terraces.

Convinced of the value of the microscope 
as a tooi in all Sciences, Sorby began to pre­
pare thin sections of rocks (about 1/1,000 
inch thick) for microscopie study in 1849. 
His subsequent findings demonstrated the 
value of petrography, the descriptive branch 
of the study of rocks. In his memoir “On the 
Microscopical Structure of Crystals,” in the 
Quarterly Journal of the Geological Society 
of London (1858), he championed the use of 
microscopie techniques in geology.

In 1865 Sorby announced a new type of



Spectrum microscope for analyzing the light 
of organic pigments, especially minute blood- 
stains. His research on meteoric geology led 
to studies of iron and steel, and he concluded 
that steel is a crystallized igneous rock. His 
later studies included the origin of stratified 
rocks, weathering, and marine biology.
sorcery, the use of power gained from the 
assistance or control of evil spirits. Sorcery is 
distinguished by some writers from witchcraft 
(q.v.) in that it may be practiced by anyone 
with the appropriate knowledge, using charms, 
spells, potions, and the like; whereas witchcraft 
is considered to result from an inherent mys- 
tical power and to be practiced by invisible 
means. Sorcery can be protective—for exam- 
ple, as a guard of property against theft. A 
practitioner of sorcery is called a sorcerer, 
or a wizard. The distinction between sorcery 
and witchcraft is not consistently or univer- 
sally maintained. During the witch-hunts of 
the 16th and 17th centuries, courts frequently 
regarded witches and sorcerers alike as candi- 
dates for buming.
Sordello (b. c. 1200, Gioto, near Mantua— 
d. before 1269), most renowned Provengal 
troubadour of Italian birth, whose planh, or 
lament, on the death of his patron Blacatz 
(Blacas), in which he invites all Christian 
princes to feed on the heart of the hero so 
that they might absorb his virtues, is one of 
the masterpieces of Provengal poetry.

He became famous when, in 1224, at the 
court of Richard of Bonifacio at Verona, he 
abducted his master’s wife at the instigation 
of her brother. After this act (which was pri- 
marily political), he went to Treviso, married, 
and crossed the Alps, pursued by the hatred 
of several families.
He travelled as a troubadour through Spain 

and southem France and settled at the court 
of Raymond Berengar IV of Provence about 
1237. He later became a companion of Charles 
of Anjou, with whom he retumed to Italy 
in 1265 when the latter became Charles I of 
Naples and Sicily.

Sordello left 1,325 lines of a didactic poem, 
L ’Ensenhamen d ’onor, and 42 lyrical pieces, 
mostly love songs and satires. Made the type 
of patriotic pride in Dante’s Purgatorio, he is 
the subject of a poem by Robert Browning.
sordone, rare double-reed wind instrument of 
the 16th and 17th centuries, an early precur-

Bass sordones, probably Italian, 16th 
Century (shown without reeds); in the 
Kunsthistorisches Museum, Vienna
By courtesy of the Kunsthistorisches Museum, Vienna

sor of the bassoon. It differs from the curtal, 
the bassoon’s direct predecessor, in having a 
cylindrical bore (a bassoon bore is conical). 

The bore, cut into a single piece of wood, 
doubled in a narrow U-shape and emerged in 
a lateral hole. Finger holes were cut in the 
instrument wall. It produced a muted sound 
and had a compass of a 13th.
Sore, Martin: see Agricola, Martin, 
sore mouth, also called doby m outh , pustu-
LAR DERMATITIS, Or CONTAGIOUS ECTHYMA
(ce), viral disease of sheep and goats. Blisters, 
pustules, ulcers, and scabs form on the lips 
especially, but also on the face and ears. In 
severe cases sores form inside the mouth. In- 
fections occur in the spring and summer and 
heal in about a month. Humans who work 
around sheep sometimes become infected.

Consult
the

INDEX
first

Sorel, city, seat of Le Bas-Richelieu regional 
county (municipalité régionale de comté), 
Montréal region, southem Quebec province, • 
Canada, at the mouth of the Richelieu River, 
on the south side of the St. Lawrence River. 
Fort-Richelieu (marked by a monument) was 
erected on the site in 1642. In 1672 a land 
grant was obtained by the fort commandant, 
Pierre de Saurel (or Sorel), for whom the 
Settlement was named. A parish was estab­
lished in 1721. In 1787 the community was 
renamed William Henry after the son (later 
William IV) of George III, but it reverted to 
its original name in 1845. A service centre for 
a farming area, Sorel is also a seaport and a 
wintering port for river steamships, dredges, 
and other craft. Steelmaking, titanium smelt­
ing, ship repairing, and the manufacture of 
plastics, synthetic fibres, clothing, and fumi- 
ture are the chief industries. During World 
War II, it became an important armament and 
shipbuilding centre. The city has a college, 
historical museum, two cathedrals (St. Peter’s 
and Notre Dame), and the Gothic-style Christ 
Church (1842). There is a college in Sorel. 
Inc. 1848. Pop. (1981) 20,347.
Sorel, Agnes (b. c. 1422, Fromenteau, Fr.— 
d. Feb. 9, 1450, Anneville), mistress (1444- 
50) of King Charles VII of France, sometimes 
known as “Dame de Beauté” from the estate 
at Beauté-sur-Mame, which he gave her.

Bom of a family of the lesser nobility at 
Fromenteau in Touraine, she was attached at 
an early age to the service of Isabel of Lor­
raine, queen of Sicily, wife of René of Anjou, 
the brother-in-law of Charles VII. From 1444 
until her death in 1450 she was the acknowl- 
edged mistress of the King, the first woman to 
hold that semiofficial Position which was to 
be of so great importance in the subsequent 
history of the old régime. Her ascendancy 
dated from the festivals at Nancy in 1444, the 
first brilliant court of Charles VII. Here her 
great beauty captivated the King, whose love 
for her remained constant until her death. He 
gave her wealth, castles, and lands and secured 
for her the state and distinction of a queen. 
This first public recognition of his mistress 
by a king of France scandalized people and 
awakened jealousy and intrigue. Her sudden 
death from dysentery, shortly after the birth 
of her fourth child, was accordingly attributed 
to poison. Burgundian historians even openly 
accused the Dauphin, afterward Louis XI, of 
her death, and later the enemies of Jacques 
Coeur, in their search for crimes to be brought 
against him, used this rumour to charge him 
with the one crime most likely to tum the 
King against him.
Legend has made an entirely different char- 

acter of this first official mistress of the French
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kings. The date of her birth was placed at 
about 1409, her liaison with the King dated 
from 1433. Then, so the story ran, she drew 
him from his indolence, continuing the work 
of Joan of Are, both by nerving the King to 
warlike enterprises—she did apparently induce 
him to take part personally in the conquest 
of Normandy—and by surrounding him with 
that band of wise advisers who really admin- 
istered France during her ascendancy. Later 
investigation exploded this romantic story by 
simply showing that Charles VII had not met 
her until 10 years later than the time of the 
legend.
Sorel, Georges(-Eugène) (b. Nov. 2, 1847, 
Cherbourg, Fr.—d. Aug. 30, 1922, Boulogne- 
sur-Seine), French Socialist and revolution­
ary syndicalist who developed an original and 
provocative theory on the positive, even Cre­
ative, role of myth and violence in the histor­
ical process.

Sorel was born of a middle-class family 
and trained as a civil engineer. Not until he 
reachéd age 40 did he become interested in 
social and economic questions. His views at 
that time were liberal conservative. In 1892 
he retired from his civil service engineering 
post and devoted himself to a life of medita- 
tion and study. In 1893 he discovered Marx-

Georges Sorel
H. Roger-Viollet

ism and began writing the analytical critiques 
that constitute his most original and valuable 
achievement.

In 1897 Sorel was a passionate defender of 
Alfred Dreyfus, the Jewish army officer who 
was wrongly convicted of treason, but he be­
came disgusted with the way the parties of 
the left exploited “the Affair” for their own 
political advancement. By 1902 he was de- 
nouncing the Socialist and Radical parties for 
advocating democracy and constitutionalism 
as a road to Socialism and was enthusiastically 
supporting revolutionary syndicalism, a move­
ment with anarchistic leanings that stressed 
the spontaneity of the dass struggle. His best 
known work, Réfiexions sur la violence (1908; 
Reflections on Violence, 1914), first appeared 
as a series of articles in Le Mouvement So- 
cialiste early in 1906 and has been widely 
translated. Here Sorel developed his notions 
of myth (modelled on the syndicalist vision of 
the general strike) and of violence. Violence 
for Sorel was the revolutionary denial of the 
existing social order, and force was the state’s 
power of coercion. (His theory was later per- 
verted and utilized by the Italian Fascist dic­
tator Mussolini.)

Departing from the intellectual tradition of 
European Socialism, Sorel held that human 
nature was not innately good; he therefore 
concluded that a satisfactory social order was 
not likely to evolve but would have to be 
brought about by revolutionary action. After 
1909 Sorel became disenchanted with the syn­
dicalist movement and, with some hesitation,



Sorensen, Rasmus Meller 20

he adhered, not without embarrassment and 
hesitation, to the monarchist movement—Ac- 
tion Frangaise—which sought to reestablish 
a homogeneous and traditional moral order. 
With the outbreak of the Russian Revolution 
in 1917, Sorel declared himself for the Bolshe- 
viks, who he thought might be capable of pre- 
cipitating the moral regeneration of mankind.

Sorel wrote on an extraordinarily broad 
range of topics, including the Bible, Aristotle, 
and the decline of Rome, in addition to his 
writings on Socialism. Among his chief works 
are L ’Avenir socialiste des syndicats (1898; 
“The Socialist Future of the Syndicalists”), 
Les Illusions du progrès (1908; “Illusions of 
Progress”), and La Revolution dreyfusienne 
(1909; “The Dreyfusard Revolution”).
Sorensen, Rasmus Möller (b. March 8, 
1799, Jelling, Den.—d. May 23, 1865, Copen- 
hagen), teacher and politician who was a lead­
ing agitator for agrarian reform and for the 
establishment of representative govemment in 
Denmark.

In the 1820s and 1830s Sorensen, serving 
as tutor on the estates of several progressive 
landowners, developed his ideas of peasant 
reform. He championed the opening of folk 
high schools for practical secular education, 
the breaking up of large estates in favour 
of smallholders, tenant proprietorship aided 
by govemment funds, and increased political 
representation. In the early 1840s he founded 
and edited the joumal Almuevennen (“Friend 
of the Common People”) with J.A. Hansen, 
another leading peasant agitator. Leaving his 
teaching position, he organized the circula- 
tion of petitions calling for agrarian reform, 
equality of taxation, universal conscription, 
and political equality. With the achievement 
of constitutional govemment, Sorensen was 
elected to parliament (1849-52). He later 
spent several years in the United States.
Sorensen, Villy (b. Jan. 13, 1929, Copen- 
hagen), influential writer of modernist short 
stories and also a leading literary critic in 
Denmark after World War II.
His first collection of short stories, Saere his- 

torier (Tiger in the Küchen and Other Strange 
Stories) appeared in 1953, followed in 1955 by 
Ufarlige historier (“Harmless Stories”) and in 
1964 by the important collection Formynder- 

fortaellinger (“Guardian Stories”). His short 
stories are experimental and often draw their 
material from the Bible, legends, ballads, and 
world history in general. Sorensen employs 
the naive manner of Hans Christian Andersen 
and allegorical tales like those of Isak Dine- 
sen to describe the absurdity that threatens 
human existence. He often treats the themes 
of the divided self and the loneliness of the 
individual in society.

His stories and books exemplify in artistic 
form the theories of his philosophical writ­
ings, Digtere og daemoner (1959; “Poets and 
Demons”) and Hverken-eller (1961; “Neither- 
Nor”). Sorensen was strongly influenced in 
his thinking by German Existentialism, in 
particular the writings of Martin Heidegger. 
Sorensen served as one of the editors of Vin- 
drosen (1959-63).
Sorge, Richard (b. Oct. 4, 1895, Baku, Rus­
sia [now in Azerbaijan S.S.R., U.S.S.R.]—d. 
Nov. 7, 1944, Tokyo), German press corre­
spondent who headed a successful Soviet es- 
pionage ring in Tokyo during World War II.

After service in the German Army during 
World War I, he eamed a doctorate in po­
litical Science at the University of Hamburg, 
Germany, joining the Communist Party of 
Germany in 1919. He went to Moscow in 
1924, and about five years later the Commu­
nist International sent him to China to orga- 
nize a spy ring. While in China, Sorge built a

reputation as an able journalist and loyal Ger­
man, and in 1933 he joined the Nazi Party. 
The Comintem then sent him to Japan, where 
he became political adviser to the German 
ambassador, Major General Eugen Ott.

On May 12, 1941, Sorge reported to the 
Russians that 170 German divisions would at­
tack along the Soviet frontier on June 20 (the 
attack came on June 22), proceeding in the 
direction of Moscow. In August 1941 Sorge 
reported that the Japanese Army was planning 
to advance southward against Pacific targets 
rather than northward against the U.S.S.R.; 
this information freed Soviet troops along the 
Manchurian border for service in the west.
On Oct. 18, 1941, Sorge was arrested by the 

Japanese, and he and Ozaki Hotsumi, another 
agent of Russia, were executed. In 1964 Sorge 
was declared a Hero of the Soviet Union.
Sorghum, cereal grain plant of the family 
Gramineae (Poaceae), probably originating in 
Africa, and its edible starchy seeds. All types 
raised chiefly for grain belong to the species 
Sorghum vulgare, which includes varieties of 
grain sorghums and grass sorghums, grown 
for hay and fodder, and broomcom, used in 
making brooms and brushes. Grain sorghums 
include durra, milo, shallu, kafir com, Egyp- 
tian com, great millet, and Indian millet. In 
India sorghum is known as jowar, cholam, or 
jonna; in West Africa as Guinea com; and in 
China as kaoliang. Sorghum is especially val- 
ued in hot and arid regions for its resistance 
to drought and heat.

Sorghum, or milo, grain (Sorghum vulgare)
Grant Heilman

The strong grass usually grows to a height of 
2 to 8 feet (0.5 to 2.5 m), sometimes reaching 
as high as 15 feet (4.5 m). Stalks and leaves 
are coated with a white waxy bloom, and the 
pith, or central portion, of the stalks of cer­
tain varieties is juicy and sweet. The leaves 
are about 2 inches (5 cm) broad and 2 V2 feet 
(0.75 m) long, and the panicles, or flower clus­
ters, range from loose to dense, bearing 800-
3,000 kemels. The seeds vary widely among 
different types in colour, shape, and size, but 
they are smaller than those of the wheat plant.

Sorghum is of a lower feed quality than com 
(maize). It is high in carbohydrates, with 10 
percent protein and 3.4 percent fat, and con- 
tains calcium and small amounts of iron, Vita­
min Bb and nicotinic acid. The grain is usually 
ground into a meal that is made into por- 
ridge, flatbreads, and cakes. The characteristic 
strong flavour can be reduced by processing. 
The grain is also used in making edible oil, 
starch, dextrose (a sugar), paste, and alcoholic 
beverages. The stalks are used as fodder and 
building materials. Sweet sorghums, or sorgos, 
are grown mainly in the United States and 
southem Africa for forage and for symp man- 
ufacture. In some countries the sweet stalks 
are chewed.

Sorghum, one of Africa’s major cereal grains, 
is also cultivated in the United States, In­
dia, Pakistan, and northem and northeastem 
China. Substantial quantities are grown in the 
Soviet Union, Iran, the Arabian Peninsula, 
Argentina, Australia, and southem Europe.
Soria, province, in the comunidad autónoma 
(“autonomous community”) pf Castile-León, 
north-central Spain. Formed from part of Old

Castile in 1833, it has an area of 3,972 square 
miles (10,287 square km). The terrain is var- 
ied: to the north are the Moncayo and Urbión 
mountain ranges; in the centre, around Soria 
city, the provincial Capital, is a flat plain wa- 
tered by the Duero (Portuguese: Douro) River; 
and in the south, this same plain gives way 
to rolling hills. Cereals and grapes are grown 
in areas irrigated by the Duero, and timbering 
and sheep grazing are carried on. Pop. (1983 
est.) 96,133.
Soria, town, Capital of Soria province, in 
the Castile-León comunidad autónoma (“au­
tonomous community”), north-central Spain, 
on the western bank of the Duero (Por­
tuguese: Douro) River, about 110 miles (175 
km) northeast of Madrid. Restored by Alfonso 
I the Warrior of Aragon after the Moorish 
invasion, the city was later given to Alfonso 
VII of Castile. Medieval Soria was mied by 
the unique Doce Linajes (12 noble families 
that govemed in tum). The churches of Santo 
Domingo and San Nicoläs, the Colegiata (col- 
legiate church) de San Pedro, the cloister of 
the Convent of San Juan del Duero, and other 
ecclesiastical buildings are fine specimens of 
Romanesque architecture.
Commercial activities include food process­

ing, sawmilling, and the manufacture of ce­
ment, soap, and tiles. Pop. (1986 est.) 31,742.
Sorin, Edward Frederick (b. Feb. 6, 1814, 
Ahuillé, Fr.—d. Oct. 31, 1893, South Bend, 
Ind., U.S.), Roman Catholic priest and edu- 
cator, founder and first president of the Uni­
versity of Notre Dame.

Sorin was ordained a priest in 1838, and two 
years later he joined the Congregation of Holy 
Cross, a group of priests and brothers orga­
nized at Le Mans, Fr. Sorin and six brothers 
wént to Vincennes, Ind., in 1841 at the invita- 
tion of Bishop Célestine Hailandière. Offered 
land near South Bend by the bishop, Sorin in 
1843 established a community of French Sis­
ters of Holy Cross at nearby Bertrand, Mich. 
The following year hc obtained a charter for 
the University of Notre Dame, an institution 
of higher leaming for men, where he served as 
president until 1865. Sorin acquired a site ad- 
jacent to Notre Dame in 1854 for the French 
sisters, who founded St. Mary’s College there, 
a small liberal arts college for women and 
the motherhouse of the Sisters of Holy Cross. 
He began Publishing Ave Maria magazine in 
1865 and served as provincial superior of the 
Congregation of Holy Cross in the United 
States until 1868, after which he was superior 
general until his death.
sorites, in syllogistic, or traditional, logic, a 
chain of successive syllogisms—or units of ar­
gument that pass from two premises (a major 
and then a minor) to a conclusion—in the first 
figure (i.e., with the middle, or repeated, term 
as the subject of the major and the predicate 
of the minor premise)—so related that either 
the conclusion of each (except the last) is the 
minor premise of the next or the conclusion 
of each (except the last) is the major premise 
of the next. If, then, the conclusions of all of 
the successive syllogisms (except the last) are 
suppressed and only the remaining premises 
and the final conclusion are stated, the re- 
sulting argument is a valid inference from the 
stated premises. For example:

Some enthusiasts show poor judgment.
All who show poor judgment make frequent 

mistakes.
None who makes frequent mistakes deserves 

implicit trust.
Therefore, some enthusiasts do not deserve 

implicit trust.
In general, there may be n +  1 premises, and 
analysis then yields a chain of n successive 
syllogisms.
Sorlandet, geographical region, southem 
Norway. Occupying some 6,368 square miles



(16,493 square km) it embraces the fylker 
(counties) of Aust-Agder and Vest-Agder. Its 
base runs along the southem coast of Nor- 
way, and it extends inland to the Bykle Hills. 
Like most of Norway, Sorlandet has a strip 
of lowland along its coast that quickly rises 
into interior mountains and plateaus. These 
highlands are cut by deep valleys and rivers, 
the most important being the Setes valley 
containing the Otra (river), which bisects the 
region from north to south.

Most of the population lives on the Coastal 
lowlands. Kristiansand and Arendal, the ad­
ministrative centres of Vest-Agder and Aust- 
Agder, respectively, are the main industrial 
centres and seaports in the region. The rural 
economy is based on farming and dairying, 
while fishing and the fish-processing industry 
are important along the coast. The southem- 
most point of mainland Norway is marked 
by the Lindesnes lighthouse in the Southwest. 
Because of Sorlandet’s Southern location, the 
Coastal areas have the wärmest climate in Nor­
way as well as fine bathing beaches, and the 
region is a major tourist centre. Pop. (1988 
est.) 238,222.
Soro, city, seat of Vestsjaellands amtskom- 
mune (county commune), Sjaelland (Zealand), 
Denmark. It is the home of Soro Academy, the 
well-known Danish boys’ school, resembling 
an English public (i.e., “private”) school. The 
academy was founded by Frederick II in 1586 
in a former Cistercian abbey (dating from the 
12th Century). lts alumni include many Dan­
ish kings and princes. The magnificent abbey 
church, built by Bishop Absalon later in the 
12th Century, contains the bishop’s tomb and 
those of two 14th-century kings. The city was 
chartered in 1638. lts economie mainstays are 
machinery, wood products, and meat prod­
ucts. Pop. (1985 est.) city, 6,081; (1986 est.) 
mun., 14,040.
Sorocaba, city, east-central Säo Paulo estado 
(state), Brazil. It lies along the Sorocaba River, 
a tributary of the Tietê River, at 1,804 feet (550 
m) above sea level. Given town status in 1661 
and made the seat of a municipality in 1842, 
Sorocaba is now one of the nation’s major in­
dustrial centres. Manufactures include cotton 
and silk textiles, cement, fertilizers, lumber, 
aluminum products, shoes, hats, alcohol, and 
wines. The city is the headquarters of the elec­
tric Sorocaba Railway (arrived c. 1875) and of 
its maintenance shops. Goods from Sorocaba 
reach Säo Paulo city, 80 miles (130 km) east, 
and other markets by rail, road, and air. Pop.
(1980) 254,718.
Sorokin, Pitirim A(lexandrovitch) (b. Jan. 
21, 1889, Turya, Russia [now in Komi 
A.S.S.R.]—d. Feb. 10, 1968, Winchester, 
Mass., U.S.), Russian-American sociologist 
who founded the department of sociology at 
Harvard University in 1930. In the history of 
sociological theory, he is important for distin- 
guishing two kinds of sociocultural Systems: 
“sensate” (empirical, dependent on and en- 
couraging natural Sciences) and “ideational” 
(mystical, anti-intellectual, dependent on au- 
thority and faith).
The first professor of sociology at the Univer­

sity of Petrograd (1919-22; now Leningrad), 
Sorokin was expelled from the Soviet Union 
for his anti-Bolshevism. Before going to Har­
vard, he was on the faculty of the University of 
Minnesota, Minneapolis, where he specialized 
in rural sociology (1924-30). Among his writ­
ings are A Systematic Source Book in Rural 
Sociology, 3 vol. (1930-32); Social and Cul­
tural Dynamics, 4 vol. (1937—41); Man and 
Society in Calamity (1942); Altruistic Love 
(1950); and an autobiography, A Long Jour- 
ney (1963).
Sorokin believed that the postmedieval West­

ern sensate culture was in its last stages and 
that the study of nonsexual altruistic love as a 
Science was needed to avert worldwide chaos.

In his view, this necessity followed from his 
principle of polarization, according to which 
the moral indifference prevailing under ordi- 
nary circumstances is supplanted, for the du- 
ration of a crisis, by the extremes of selfishness 
and altruism.
Sorokino (Ukrainian S.S.R.): see Krasnodon.
Soromenho, Fernando Monteiro de Cas­
tro (b. Jan. 31, 1910, Chinde, Mozambique— 
d. June 18, 1968, Säo Paulo, Braz.), white 
Angolan novelist writing in Portuguese who 
depicted African life in the interior of the 
country and condemned the Portuguese colo­
nial administration there. He is known as the 
“father of the Angolan novel.”

Soromenho was taken to Angola by his par- 
ents in 1911, was sent to school in Portugal 
at the age of six, and retumed to Angola from 
1925 until 1937. His first job, as a recruiter of 
African contract labour for a mining Company 
in northeastem Angola, gave him a chance 
to know and respect traditional African life. 
He then became a journalist, first in Luanda 
and later in Lisbon, where in 1937 he edited 
the weekly Humanidade. In 1943 he started 
his own Publishing house, Sociedade de Inter- 
eämbio Luso-Brasileiro.

Soromenho’s published work consists of five 
novels, four volumes of stories, and several 
sociological studies and travel books. Nhdri: 
O Drama da Gente Negra (1938; “Nhari: The 
Drama of Black People”), his first work, con­
tains stories dealing with traditional African 
societies. It is in later works, however, such as 
the novel Terra Morta (1949; “Dead Land”), 
that he concentrates on the conflict produced 
by European intrusion on the life of Africans 
in Luanda province. Terra Morta, published 
in Brazil, was banned by Portuguese authori­
ties. The govemment subsequently prevented 
the distribution of other books published by 
Soromenho. In 1960, to escape arrest in Por­
tugal, he fled abroad and lived in France, the 
United States, and Brazil.

Soromenho’s other novels include Noite de 
Angüstia (1939; “Night of Anguish”), Homens 
sem Caminho (1941; “Men without Direc- 
tion”), A Viragem (1957; “Tumabout”), and 
A Chaga (1970; “The Wound”).
sororate, marriage of a man to his wife’s 
sister, whether in the lifetime of the first 
wife or after her death. The term was intro­
duced by the British anthropologist Sir James 
George Frazer. Though related in principle, 
the levirate (marriage with a deceased hus­
band’s brother) and sororate are usually but 
not invariably associated and appear to be the 
most common of preferential secondary mar- 
riages. Either may be permissive rather than 
obligatory. The Maricopa Indians of Arizona 
traditionally insisted on a widow’s marrying 
a husband’s relative, whereas the replacement 
of a deceased wife by a kinswoman of hers 
was customary but not compulsory.

Though successive and simultaneous mar- 
riages of two or more sisters fall under the 
same principle, some peoples favour one while 
tabooing the other practice. Hence it has be­
come necessary to distinguish between sororal 
polygyny and sororate. The typical mie for 
sororal polygyny is that the husband of the 
eldest girl in a family manies her juniors as 
they come of age; this was a practice in at 
least 40 North American Indian tribes during 
the 19th Century. More recently, Navajo men 
often were simultaneously married to two sis­
ters, occasionally to three.

Australian Aborigines recognized the same 
preemptive claim, but in many tribes the hus­
band contented himself with the two oldest 
girls, conveying his claims on their younger 
sisters to his junior brother. With remarkable 
unanimity Aborigines explained that in soro­
ral polygyny sisters are unlikely to quarrel as 
cowives.
sorority: see fratemity and sorority.
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sorosilicate, formerly called pyrosilicate, 
any member of a group of compounds with 
stmetures that have two silicate tetrahedrons 
(a central Silicon atom surrounded by four 
oxygen atoms at the corners of a tetrahedron) 
linked together. Because one oxygen atom is 
shared by two tetrahedrons, the Chemical for- 
mula contains Si20 7, as in melilite or hemi- 
morphite.
sorrel (tree): see sourwood.
sorrel, any of several hardy perennial herbs 
of the Polygonaceae, or buckwheat, family 
that are widely distributed in temperate re- 
gions. Sheep sorrel (Rumex acetosella) is a 
weed that is native to Europe and has become 
widespread in North America. It is an attrac- 
tive but troublesome invader that occurs in 
lawns and gardens as well as meadows and 
grassy slopes. It sprouts from spreading root- 
stocks and has acid-tasting, slender triangulär 
leaves and tiny yellow or reddish flowers. 
Sheep sorrel’s pungent, sour leaves are used 
as a vegetable, as a flavouring in omelets and 
sauces, and as the chief ingrediënt of creamed 
sorrel soup. The young leaves are used in sal- 
ads. Two related species of sorrel are garden 
sorrel (R. acetosa) and French sorrel (R. scu- 
tatus); both are hardy perennials distributed 
throughout Europe and Asia. Garden sorrel, 
like sheep sorrel, has become naturalized in 
North America. The name wood sorrel (q.v.) 
is given to plants belonging to the genus Ox- 
alis.
Sorrento, Latin surrentum , town and 
archiepiscopal see, Napoli provincia, Campa­
nia regione, southem Italy.-It lies on a penin- 
sula separating the Bay of Naples, which it 
faces, from the Gulf of Salemo, south-south- 
east of Naples. The backbone of the peninsula 
is formed by the Lattari Mountains, which 
culminate in Mount Sant’Angelo (4,734 feet 
[1,443 m]). Probably of Greek origin, the town 
was the ancient Surrentum, a Roman resort. 
The seat of an autonomous duchy in the 7th 
Century, Sorrento became part of the Norman 
kingdom of Sicily in 1137. The poet Torquato 
Tasso was bom there in 1544.

Notable landmarks in the town include the 
frequently rebuilt cathedral, the picturesque 
14th-century cloister of St. Francis of Assisi, 
and the Museo Correale di Terranova, con­
taining an important collection of Campanian 
decorative art, medieval sculpture, paintings, 
and classical remains. Long populär as a resort 
for its climate and scenic location, Sorrento is 
also noted for wine, olive oil, and citms fruit. 
Pop. (1987 est.) mun., 17,722.
Sorsogon, town, southeastem Luzon, Philip- 
pines, at the southemmost tip of the Bicol 
Peninsula. The town of Sorsogon is a port 
on the northeastem shore of Sorsogon Bay. 
The adjacent hinterland consists of volcanic 
cones interspersed with broad, level farmlands 
that produce abaca, coconuts, rice, and sweet 
potatoes. Sorsogon has processing facilities for 
abaca and copra. Pop. (1980) mun., 60,574.
sortition, election by lot, a method of choos- 
ing public officials in some ancient Greek 
city-states. It was used especially in the Athe- 
nian democracy, from which most informa- 
tion about the practice is derived. With few 
exceptions, all magistrates were chosen by lot, 
beginning with the archons in 487-486 bc; 
likewise the Boule (council) of 500 and the 
juries of the law courts were chosen by lot. 
The practice of sortition obviated electoral 
races and provided for the regulär tumover of 
officeholders. The operations of govemment 
were thus not in the hands of experts, but, 
through the system of sortition, the Athenian 
democracy provided at least some practical 
political education for its citizens.
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The rationale of sortition was the equality 
of all citizens. Only those who had presented 
themselves as candidates were chosen by lot to 
fill public offices. Military officers (including 
the 10 stratêgoi) and some financial officials 
were selected by voting rather than by sorti­
tion. But for the most part executive functions 
were broken down into small tasks, of which 
each was entrusted to an annual board of 10 
members chosen by lot.
sorus, plural sori, in botany, brownish or 
yellowish cluster o f  spore-producing struc- 
tures (sporangia) on the lower surfaces o f fern 
leaves. A sorus may be protected during de-

Sori of Polypodium vulgare
Mary W. Ferguson

velopment by a scale or film of tissue called 
an indusium. In rust and smut fungi, a sorus 
is a spore mass produced on the leaf of an 
infected plant. See also spore.
Sosigenes o f  A l e x a n d r i a  (fl. Ist Century 
bc), astronomer and mathematician employed 
by Julius Caesar to devise the Julian calendar. 
He is sometimes confused with Sosigenes the 
Peripatetic (fl. 2nd Century a d ), an Egyptian 
philosopher and tutor of the Greek philoso- 
pher Alexander of Aphrodisias.

At the conclusion of the Roman civil war 
(49-45 bc), Caesar set out to replace the 
multitude of inaccurate and diverse calendars 
of the Roman Commonwealth with a single 
official calendar. At the Suggestion of Sosige­
nes, on Jan. 1, 45 bc, he adopted the Julian 
calendar, with a 365-day year and an extra 
day every fourth year (leap year). With minor 
modifications this calendar is the same as the 
modern Gregorian calendar.

Sosigenes’ astronomical writings, including 
Revolving Spheres, have all been lost, except 
for isolated fragments. Notable among the 
fragments is mention of his belief that Mer- 
cury revolved around the Sun.
Sosnowiec, town, Katowice województwo 
(province), Southern Poland. It lies along the 
Czama Przemsza River, which is a tributary 
of the Vistula. A rail junction and Upper 
Silesian industrial town, Sosnowiec has nu- 
merous heavy-industrial plants, coal mines, 
textile mills, and glassworks. It contains the 
first Polish mining museum, which has some
5,000 exhibits.
A castle was built there in the 17th Century. 

The town was rebuilt after a disastrous fire 
in 1830 and began to prosper with the build­

ing of the Warsaw-Vienna rail line in 1845. 
It became an industrial centre by the end of 
the 19th Century and acquired town rights in 
1902. Pop. (1987 est.) 258,100.
Soso (people): see Susu.
Sostka (Ukrainian S.S.R.): see Shostka.
Sötatsu, in full tawaraya sötatsu (fl. 
1600-30s), Tokugawa-period artist who de­
veloped an original decorative style from the 
yamato-e painting tradition of Japan and 
the sumi-e (ink painting) technique of the 
Chinese. His painting is a highly decorative 
transformation of nature apprehended by the 
artist’s characteristic Japanese aesthetic sensi- 
bility. Sötatsu’s major works include a group 
of paintings for the sliding doors of the Yögen- 
in in Kyöto, a pair of sixfold sereens with 
scenes from The Tale of Genf, and a pair 
of sixfold sereens with scenes of the pine-clad 
isles of Matsushima.

The dates of Sötatsu’s birth and death are 
unknown, and the only established facts about 
his life are that he came from a well-to- 
do merchant’s family whose trade name was 
Tawaraya and that he was active in Kyöto 
from approximately 1600 to the 1630s. It is 
further known that he was given the rank of 
hokkyö, an honorary title conferred on dis- 
tinguished artists. Only a few documents and 
references to Sötatsu or his work have been 
found. These consist largely of three letters 
and a colophon, or inscription, on one of his 
scrolls. The reason for this paucity of docu- 
mented information is that Sötatsu did not be- 
long to officially recognized Kanö, Hasegawa, 
or Tosa schools of painting, nor did he come 
from the nobility or warrior dass (samurai), 
which traditionally had supplied most of the 
outstanding Japanese painters.
Judging from the evidence of Sötatsu’s few 

dated works, it generally is believed he was 
bom in about 1570 and emerged as a promi­
nent artist by the beginning of the 17th 
Century. Since he sometimes called himself 
Tawaraya Sötatsu, it is conjectured that he 
was associated in Kyöto with the Tawaraya 
weaving factory, which is famed for its Chi- 
nese-style textiles. Probably he worked in the 
Tawaraya factory during the early years of his 
career, and only after receiving the rank of 
hokkyö did he sign his works simply Sötatsu. 
A diary and a populär novel of the time refer 
to “Tawaraya pictures” and “Tawaraya fans,” 
suggesting that the pictorial compositions pro­
duced by this factory enjoyed great popularity. 
This would explain why so many of his works 
are fan pictures.

Just who his teachers were and what instruc- 
tion he received is not known, but his style is 
clearly derived from the native Japanese tra­
dition of colourful, decorative painting rather 
than ink painting {sumi-e) in the Chinese 
style, although he did work in monochrome, 
as well as colour. His name has often been 
linked with that of Köetsu, and it has been 
recorded that these two masters were married 
to sisters. There are, in fact, several scrolls 
dating from the beginning of the 17th Century 
that combine the calligraphy of Köetsu with 
decorative designs executed in gold and silver 
by Sötatsu.

Since none of Sötatsu’s art was dated, it is 
impossible to establish a chronology. A group 
of paintings, however, that he executed for 
the sliding doors of the Yögen-in in Kyöto 
(rebuilt in 1621 for the wife of the Tokugawa 
shogun, the military ruler of Japan) indicates 
that he was already famous at that time, and 
it has been suggested that he may have been 
given the title of hokkyö in connection with 
this commission. With the Yögen-in doors 
Sötatsu must certainly have attained his artis- 
tic maturity and independence, and it is likely 
that he produced most of the works that he 
is celebrated for today during the succeeding 
decade.

“Genji monogatari: ‘Miotsukushi,’ ” centre panels of 
one of a pair of six-panel sereens by Sötatsu, colour 
on paper; in the Seikado Foundation, Tokyo
By courtesy of the Seikado Foundation, Tokyo

Among the works attributed to him, the 
most outstanding are a pair of sixfold sereens 
depicting episodes from The Tale of Genji, 
the great 1 lth-century novel by Murasaki 
Shikibu. Now in the Seikado Foundation in 
Tokyo, they originally came, along with sev­
eral other of his most famous works, from the 
Sambö-in in Kyöto. Other works of note are 
the twofold screen showing bugaku dancers in 
the Sambö-in and the pair of twofold sereens 
with the god of thunder and the god of wind 
in the Kennin Temple also in Kyöto. Among 
works by Sötatsu in the United States, the 
most outstanding is a pair of sixfold sereens in 
the Freer Gallery of Art (Washington, D.C.) 
representlng the pine-clad isles in the Bay of 
Matsushima. (H.Mu.)
m a jo r  w o rks . Few works are definitely at- 
tributable other than these: “Bamboo, Plum, Aza­
lea and Ivy: A Poem Scroll” {c. 1610; Issei 
Hatakeyama Collection, Tokyo); “Saigyö mono- 
gatari-e” (the only firmly dated work, c. 1630; 
Akira Watanake Collection, Tokyo); “Matsushi­
ma” (c. 1630; Freer Gallery of Art, Washing­
ton, D.C.); “Genji monogatari: ‘Sekiya’ ” {c. 1630; 
Seikado Foundation, Tokyo); “Genji monogatari: 
‘Miotsukushi’ ” (c. 1630; Seikado Foundation); 
“Bugaku Dancers” (c. 1630; Sambö-in, Kyöto); 
“Wind God and Thunder God” (c. 1630; Kennin- 
ji, Kyöto); “Cottages in Early Spring” (c. 1630; 
Sambö-in); “Ise monogatari: ‘The Akutagawa 
Story’ ” (c. 1630; Yamato Bunkakan, Osaka). 
bibl io g r a ph y . Yamane Yuzo, S ö ta tsu  (1962), 
the best-illustrated and most scholarly book on 
the artist (in Japanese, with English captions 
and summaries); William Watson, S ö ta tsu  (1959); 
Elise Grilli, T a w a ra ya  S ö ta tsu  (1956); and Judith 
and Arthur Hart Burling, S ö ta tsu  (1961), three 
brief populär introductions to the work of Sötatsu 
by Western scholars.
Sotavento, Ilhas de (Cape Verde): see Lee- 
ward Islands.
Soter, Sa i n t  (b. Fondi, Latium [Italy]—d. 
c. 175, Rome; feast day April 22), pope from 
about 166 to about 175.

Succeeding St. Anicetus as pope, Soter sent 
a letter and alms to the church of Corinth, 
whose bishop, St. Dionysius, replied in a letter 
that acknowledged Soter’s affection and theo- 
logical advice. Soter continued Pope Anicetus’ 
attack against Montanism, a heresy overem- 
phasizing prophecy and rigid moral norms. 
Although no account of Soter’s death survives, 
he is honoured as a martyr.
Soteria (from Greek: “deliverance”), in Hel- 
lenistic religions, any sacrifice or series of sac- 
rifices performed either in commemoration or 
in expectation of deliverance from a crisis; in



a specific sense the word was often used in 
reference to large-scale commemorative festi­
vals held at planned intervals. Sixteen Soteria 
festivals are known; the most famous was that 
at Delphi, which celebrated the defeat of the 
Celts in 279-278 bc.
Sothern, Edward H(ugh) (b. Dec. 6, 1859, 
New Orleans—d. Oct. 28, 1933, New York 
City), American actor who was widely popu­
lär for his roles in romantic comedy and was 
noted as well for his performances in Shake- 
spearean plays.
The son of the English comedian Edward 

Askew Sothern, he made his first stage appear­
ance with his father’s Company in New York 
City in 1879. He toured England in 1882 
and 1883 and became leading comedian in 
John McCullough’s Company. Under Daniel 
Frohman he was leading man at the Lyceum 
Theatre in New York and in 1899 formed his 
own Company. In 1900 Sothern appeared in 
the title role of Hamlet, in 1901 in that of 
Richard Lovelace, and in 1902-03 as Villon 
in I f l  Were King, three of his greatest roles. 
In 1904 he played opposite Julia Marlowe in 
Romeo and Juliet in Chicago. Thereafter, ex­
cept for 1907-09, they appeared together on 
the stage almost continuously until their re- 
tirement in 1924. They were married in 1911. 
Sothern had a repertory of over 125 parts, 
but he was best known as the romantic hero 
in plays such as The Prisoner of Zenda. His 
autobiography, The Melancholy Tale of Me, 
was published in 1916.
Sotho, also called suth u , or suto , linguis- 
tic and cultural group of peoples occupying 
the high grasslands of southem Africa. The 
main groups are customarily classified as the 
Transvaal, or northem, Sotho (Pedi, Lovedu, 
and others); the western Sotho, or Tswana 
(q.v.); and the Southern Sotho (often called 
Basuto) of Lesotho and adjoining areas.

Sotho women potters
By courtesy of the South African Tourists Corp.

Most Sotho groups rely both on cultivation 
and on animal husbandry. Com (maize) is a 
staple, and millet, beans, sweet potatoes, and a 
variety of other crops are also of importance. 
A large proportion of Sotho men are often 
absent from home as migrant labourers.
The typical settlement pattem is character- 

ized by scattered hamlets of circular huts with 
mud and wattle or stone walls surmounted by 
a conical, thatched roof. Towns of consider- 
able size occur among some groups, particu- 
larly the Tswana, and among groups organized 
into Bantu townships in South Africa.

Polygyny is traditionally permitted, and a 
substantial bride-price in cattle is paid. De­
scent, succession, and inheritance are patrilin- 
eal, except in the case of one group among 
whom descent is traced through both the male 
and female lines.
The advent of Christianity, urbanization, and 

detribalization have resulted in a progressive 
breakdown of the Sotho’s traditional culture 
pattems.
sotie, also spelled sottie, short satirical play 
populär in France in the 15th and early 16th 
centuries, in which a Company of sots (“fools”) 
exchanged badinage on contemporary persons

and events. The sots, wearing the traditional 
short jacket, tights, bells, and dunce cap of the 
fooi, also introduced acrobatics and farcical 
humour into the sketches. At first the sotie 
was used as an introductory piece to mystery 
and morality plays. Developing into an inde­
pendent form, soties were created and staged 
by the Clercs de la Basoche, an association of 
law clerks; the Enfants sans Souci, a group of 
nobles; and other, more permanent Compa­
nies. Pierre Gringore became the preeminent 
sotie dramatist. The sotie was openly satirical 
and was used as a weapon in political battles. 
It was forbidden in the 16th centuiy and re­
placed by more general forms of satire.
Sötö, largest of the Zen Buddhist sects in 
Japan. It follows the method of quiet sitting 
and meditation (zazen) as a means of obtain- 
ing enlightenment.

The sect was founded in China in the 9th 
Century by Liang-chieh and Pen-chi, where it 
was known as Ts’ao-tung (after its monastic 
centres on the mountains Ts’ao and Tung). 
It was transmitted to Japan by Dogen, who 
founded the Eihei Temple in 1244, and fur­
ther popularized in the 13th-14th Century by 
Keizan.
The headquarters of the sect are at the Ei­

hei Temple in Fukui Prefecture and the Söji 
Temple at Tsummi, near Yokohama. Com- 
pare Rinzai.
Soto, Hernando de, Hernando also spelled 
Fernando  (b. c. 1496/97, Jerez de los Ca­
balleros, Badajoz, Spain—d. May 21, 1542, 
along Mississippi River [in modem Louisiana, 
U.S.]), Spanish explorer and conquistador who 
participated in the conquests of Central Amer­
ica and Pem and, in the course of exploring 
what was to become the southeastern United 
States, discovered the Mississippi River.
Early years. Soto spent his youth in the 

family manor house at Jerez de los Caballeros. 
His parents intended him to be a lawyer, but 
in 1514, while still in his teens, he told his 
father of his desire to go to the Indies. So 
instead of attending the university at Sala- 
manca, he went to Seville, where, in the age 
of exploration, he succumbed to the lure of 
foreign adventure.
Despite his youth, Soto’s zeal and his prowess 

as a horseman helped gain him a place on 
the 1514 expedition of Pedro Arias Dävila 
to the West Indies. In Panama, Soto quickly 
made his mark as a trader and expeditioner, 
reaping high profits by his skill and daring. 
By 1520 he had accumulated considerable 
Capital through his slave trading in Nicaragua 
and on the Isthmus of Panama, after success- 
ful partnerships with Hemän Ponce de León 
and Francisco Campahón. In 1524-27 Soto 
defeated his archrival, Gil Gonzalez de Avila, 
in a struggle for control of Nicaragua, and 
he subsequently expanded his trade in Indian 
slaves.

In 1530 Soto lent Francisco Pizarro two 
ships to investigate reports of gold located 
south of Darién on the Pacific coast (now in 
northwestem Colombia). After Soto’s patron, 
Dävila, died in 1531 and Pizarro’s expedition 
confirmed the reports of gold, Soto joined the 
new enterprise. In return for the use of his 
ships, Pizarro named Soto his chief lieutenant, 
and the conquest of Pem began the next year 
(1532). Soto, as the expedition’s captain of 
horse, was the driving force in the Spaniards’ 
defeat of the Incas at Cajamarca, and he was 
the first European to make contact with the 
Inca emperor Atahuallpa.
Following the Spaniards’ capture of Ata­

huallpa, Soto seized Cuzco, the Inca Capital. 
For political reasons, he became the emperor’s 
friend and protector, but Pizarro, fearing Ata- 
huallpa’s influence over his Inca subjects, had 
the emperor executed even though the latter’s 
subjects had raised an enormous ransom in 
gold in order to ensure his release. Dissatisfied 
with Pizarro’s leadership and coveting a gov-

23 Soto, Hernando de

emorship of his own, Soto retumed to Spain 
in 1536. The shares he had accumulated in 
the sack of Pem, though less than half of 
Pizarro’s, made him one of the wealthiest of 
the returning conquistadors.

In Spain Soto married Isabel de Bobadillo, 
daughter of Dävila, and was accepted into the 
prestigious Order of Santiago. He grew rest-

Soto, engraving from Historia general de las 
Indias Occidentales by Antonio de Herrera y 
Tordesillas
By courtesy of the Library of Congress, Washington, D.C.

less in Spain, however, and in 1537 he sought 
special permission to conquer Ecuador, with 
special rights to the Amazon River basin. In­
stead, he was commissioned by the Spanish 
crown to conquer what is now Florida. In 
addition, he was made governor of Cuba.
Exploration of Southern North America. In 

April 1538 Soto embarked from the port of 
Sanlücar de Barrameda in command of 10 
ships and 700 men. After a brief stop in 
Cuba, the expedition landed in May 1539 on 
the coast of Florida, at a point somewhere 
between modem Tampa Bay and Charlotte 
Harbor. After spending the winter at the small 
Indian village of Apalache (near present-day 
Tallahassee, Fla.), Soto moved northward and 
through present-day Georgia and then west­
ward through the Carolinas and Tennessee, 
led by native guides whom he abducted along 
the way. Though he didn’t find the gold he was 
looking for, he did collect a valuable assort- 
ment of pearls at a place called Cofitachequi, 
in present-day eastem Georgia. Near Lookout 
Mountain, in southeastern Tennessee, Soto 
and his men tumed southward into Alabama 
and headed toward Mobile Bay (in Louisiana), 
where they expected to rendezvous with their 
ships. But at the fortified Indian town of 
Mauvila (near present-day Mobile), a confed- 
eration of Indians attacked the Spaniards in 
October 1540. The natives were decimated, 
but Soto’s force was also severely crippled, 
losing all their pearls and most of their equip- 
ment.

After a month’s rest, Soto decided to turn 
north once again and head inland in search of 
treasure. This was a fateful decision that was 
to have disastrous results. Moving northwest 
through Alabama and then west through Mis­
sissippi, Soto’s party was attacked relentlessly 
by Indians. On May 21, 1541, the Spaniards 
saw for the first time the Mississippi River, 
the “Father of the Water” south of what is 
now Memphis, Tenn. They crossed the river 
and made their way through Arkansas and 
Louisiana. Then, early in 1542, Soto tumed 
back to the Mississippi River. Overcome by 
fever, he died in Louisiana, and his comrades 
buried his body in the Mississippi. Luis de
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Moscoso, whom Soto had named his succes- 
sor, led the expedition’s remnants (half the 
original party) down the Missisisippi on rafts, 
and they reached Mexico in 1543.

Soto had realized few of his objectives on his 
expedition to Florida, and his reputation as 
a conquistador has never quite matched that 
of Hemän Cortés or Pizarro. His treatment of 
the Indians was amoral if not cruel, and he 
showed no talent for organization or govem­
ment. Nevertheless, Soto was the only major 
Spanish conquistador who was active in both 
South and North America, and his discoveries 
added greatly to the existing knowledge of the 
geography of the New World.
BiBLiOGRAPHY. Miguel Albornoz, Hernando de 
Soto: Knight of the Americas (1986), is an infor­
mative biography. Narratives of Soto’s Florida ex­
pedition are found in modern translations of the 
original conquistador histories, such as John Grier 
Varner and Jeannette Johnson Varner (eds.), The 
Florida of the Inca (1951, reissued 1980), after 
Garcilaso de la Vega; James Alexander Robertson 
(ed.), True Relation of the Hardships Suffered by 
Governor Fernando de Soto (1932); and Edward 
Gaylord Bourne (ed.), Narratives of the Career of 
Hernando de Soto in the Conquest of Florida, 2 
vol. (1904, reissued 1974). Miscellaneous docu- 
ments and essays, with an attempt to trace Soto’s 
North American route, are presented in John R. 
Swanton (ed.), Final Report of the United States 
De Soto Expedition Commission (1939, reprinted 
1985).
sottie (satirical play): see sotie.
sotto in su (Italian: “from below to above”), 
in drawing and painting, extreme foreshort- 
ening of figures painted on a ceiling or other 
high surface so as to give the illusion that the 
figures are suspended in air above the viewer. 
It is an approach that was especially favoured 
by Baroque and Rococo painters, particularly 
in Italy, in the 17th and 18th centuries. An­

9, 1642, London), French Huguenot leader, 
younger brother of Henri, duc de Rohan.

Soubise served his apprenticeship as a sol­
dier under Prince Maurice of Orange-Nassau 
in the Low Countries. In the Huguenot rebel- 
lions that rocked France in the 1620s, his elder 
brother chiefly commanded the Huguenots’ 
forces on land and in the south, while Soubise 
commanded those in the west and along the 
seacoast. His exploits in the conflict have been 
sympathetically related by his brother, who, 
if he was not quite an impartial witness, was 
one of the best military critics of the time. 
Soubise’s chief exploit was a singularly bold 
and well-conducted attack (in 1625) on the 
Royalist fleet in the River Blavet and the 
occupation of Oléron. He commanded the 
Huguenots’ defense of La Rochelle during the 
Royalists’ famous siege of that citadel. When 
surrender became inevitable, he fled to En­
gland, which he had previously visited in quest 
of succour.
Soubise, Charles de Rohan, prince de (b.
1715, Paris—d. July 4, 1787, Paris), peer and 
marshal of France, favourite of Louis XV and 
Mme de Pompadour.

Soubise accompanied Louis XV in the cam- 
paign of 1744-48 and attained high military 
rank, which he owed more to his courtiership 
than to his generalship. Soon after the begin­
ning of the Seven Years’ War, through the 
influence of Mme de Pompadour, he was put 
in command of a corps of 24,000 men, and 
in November 1757 he sustained the crushing 
defeat of Rossbach at the hands of Frederick 
the Great. He was more fortunate, however, 
in his later military career, winning victories 
at the battles of Sonderhausen and Lützelburg 
(1758), and continued in the service until the 
general peace of 1763, after which he lived 
the life of an ordinary courtier and man of 
fashion in Paris.
soubrette, in theatre, comic female character 
usually in the role of a chambermaid. The

“Aurora," ceiling fresco painted sotto in su by Guercino, 1621-23; in 
the Casino Ludovisi, Rome
SCALA— Art Resource/EB Inc.

drea Mantegna, Giulio Romano, Correggio, 
and Giovanni Battista Tiepolo were outstand­
ing exponents of the technique.
souari nut, souari also spelled swarri, also 
called butter n u t , or pekea n u t , any of the 
seeds bome in large, clustered fruits of trees 
of the genus Caryocar (family Caryocaraceae). 
C. nuciferum, from northem South America, 
is typical. Its coconut-sized fruit has four nuts, 
surrounded by edible flesh. The warty, red, 
hard-shelled, kidney-shaped nuts have a rieh 
flavour and contain a fatty oil that is extracted 
and used in cooking.
Soubirous, Marie-Bernarde: see Bernadette 
of Lourdes, Saint.
Soubise, Benjamin de Rohan, seigneur de
(lord of) (b. 1583, La Rochelle, Fr.—d. Oct.

soubrette first put in an appearance in French 
comedy, one of the earliest examples being 
Suzanne in Pierre-Augustin de Beaumarchais’ 
Le Mariage de Figaro (1784). Still earlier, 
Molière’s plays Tartuffe (1664) and Le Bour­
geois gentilhomme (1670) contained versions 
of the character in the roles of Dorine and 
Nicole.

Most often of an independent nature, the 
soubrette demonstrated a nonconformist atti­
tude coupled with a down-to-earth approach 
and native humour. Quick-witted and subtle, 
as in the character Lisette in Pierre Mari- 
vaux’s Le Jeu de Vamour et du hasard (1730), 
the soubrette developed greater popularity and 
recognition in comic opera and the operetta. 
During this period in the 18th Century she be­
came fixed as a type. At her best the soubrette

Soubrette (right) with Harlequin, 
detail from “The Gelosi Company,” 
oil painting by unknown artist, 
about 1580; in the Drottningholms 
Teatermuseum, Stockholm
By courtesy of the Drottningholms Teatermuseum,
Stockholm

coupled the personality traits of Molière’s 
characters with a certain ingenuous charm. A 
successful example of this combination may 
be seen in Gotthold Lessing’s Minna von Barn­
helm (1767) in the character of Franziska.
Souei language, also called soui, language 
spoken mainly in Laos. Souei is one of the Ka- 
tuic languages, belonging to the Mon-Khmer 
subgroup of the Austro-Asiatic family of lan­
guages. Related Katuic languages include An­
tor, Kaleung, Lor, Kuy, Veh, Tong, Phu’ang, 
So, and Ta’oih. Like most of the Mon-Khmer 
languages, Souei tends to be a monosyllabic 
language, frequently reducing or eliminating 
any but the last syllables of a word.
Soufflot, Jacques-Germain (b. July 22, 
1713, Irancy, Fr.—d. Aug. 29, 1780, Paris), 
French architect, a leader in the development 
of Neoclassical architecture and the designer 
of the Church of Sainte-Geneviève (the Pan­
théon; q.v.) in Paris.

Claiming to be self-taught, Soufflot made 
several sojouras in Rome during the 1730s 
and ’50s and studied the classical monuments 
there. In 1738 he retumed to Lyon to practice 
as an architect. The simplicity, spaciousness, 
and archaeologically accurate classical details 
of the principal works of his Lyon period, the 
extension of the Hotel-Dieu (begun 1741) and 
the Loge des Changes (1751-52), presaged the 
movement of French taste away from the Ro­
coco and toward Neoclassicism.

Soufflot was entrusted in 1755 with the de­
sign of Sainte-Geneviève, which was intended 
to be the principal church of Paris. His aim 
in this project was to combine the strict reg- 
ularity and monumentality of Roman arched 
ceiling vaults with the lightness of slender 
supporting piers and freestanding Corinthian 
columns. The plan was essentially a Greek 
cross, the facade an enormous temple front. 
The freestanding columns proved inadequate 
to support the building’s dorne, which even- 
tually had to be buttressed. Because of the 
predominantly classical origins of the design, 
it became a simple matter, when the Revolu­
tion abolished religion, for the church to be 
secularized and renamed the Panthéon. Un- 
fortunately, the side Windows were at that time 
walled up and much decoration removed. The 
effect of a light interior space was destroyed, 
resulting in the somewhat gloomy monument 
that the Pantheon is today.
Soufrière, also called la soufrière (French: 
“Sulfur Mine”), active volcano on south­
em Basse-Terre island, Guadeloupe, in the 
Caribbean Sea. It rises to 4,813 feet (1,467 
m) and is the highest point of Guadeloupe. 
It empted in August 1976 but caused no loss 
of life since authorities had evacuated some
72,000 people from the area; other, weaker 
eruptions occurred in January 1977.
Soufrière, town on St. Lucia island in the 
eastem Caribbean Sea. It is situated on a bay



of the island’s west coast, Southwest of Cas- 
tries, the Capital. It is 2 mi (3 km) northwest 
of the Soufrière, a volcanic crater from whose 
sulfur springs it takes its name. The town 
is exceptionally picturesque. It is a fishing 
port and the centre of a coconut-and lime- 
producing district. At Ventine, 2lh mi south- 
east, there are bathhouses using the boiling 
sulfuric springs. Pop. (1978 est.) 8,531.
Soufrière, Mount, active volcano on the is­
land of St. Vincent in the Lesser Antilles in 
the Caribbean Sea. It is a geometrically shaped 
volcano rising to 4,048 ft (1,234 m). It erupted 
violently in 1812 and again in 1902, when 
it destroyed half the island and killed 2,000 
people. There was a series of mild eruptions 
in 1971 that caused no damage, but those 
of April 1979 forced authorities to evacuate 
two-thirds of the island. There was no loss of 
life, but agriculture suffered considerably. The 
mountain’s name reflects the odour accompa- 
nying its eruptions (French: Sulfur Mine).
Souk el-Arba (Tunisia): see Jundübah.
soul, in common usage, the immaterial aspect 
or essence of a human being, that which con- 
fers individuality and humanity, often consid- 
ered to be synonymous with the mind or the 
self. In theology, the soul is further defined as 
that part of the individual which partakes of 
divinity and often is considered to survive the 
death of the body.

Most cultures have recognized some incor- 
poreal principle of human life or existence 
corresponding to the soul, and many have 
attributed souls to all living things. There is 
evidence even among prehistorie peoples of 
a belief in an aspect distinct from the body 
and residing in it. Despite frequent acceptance 
of the existence of a soul, however, different 
religions and philosophers have developed a 
variety of theories as to its nature, its relation­
ship to the body, and its origin and mortality.
Among ancient peoples, both the Egyptians 

and the Chinese conceived of a dual soul. 
The Egyptian ka (breath) survived death but 
remained near the body, while the spiritual 
ba proceeded to the region of the dead. The 
Chinese distinguished between a lower, sensi­
tive soul, which disappears with death, and a 
rational principle, the hun, which survives the 
grave and is the object of ancestor worship.

The early Hebrews apparently had a concept 
of the soul but did not separate it from the 
body, although later Jewish writers developed 
the idea of the soul further. Old Testament 
references to the soul are related to the con­
cept of breath and establish no distinction 
between the ethereal soul and the corporeal 
body. Christian concepts of a body-soul di- 
chotomy originated with the ancient Greeks 
and were introduced into Christian theology 
at an early date by St. Gregory of Nyssa and 
by St. Augustine.

Greek concepts of the soul varied widely ac­
cording to the particular era and philosophical 
school. The Epicureans considered the soul to 
be made up of atoms like the rest of the body. 
For the Platonists, the soul was an immaterial 
and incorporeal substance, akin to the gods 
yet part of the world of change and becoming. 
Aristotle’s conception of the soul was obscure, 
though he did state that it was a form insepa- 
rable from the body.

In Christian theology, St. Augustine spoke of 
the soul as a “rider” on the body, making clear 
the split between the material and the imma­
terial, with the soul representing the “true” 
man. However, although body and soul were 
separate, it was not possible to conceive of 
a soul without its body. In the Middle Ages, 
St. Thomas Aquinas retumed to the Greek 
philosophers’ concept of the soul as a moti- 
vating principle of the body, independent but 
requiring the substance of the body to make a 
human person.

From the Middle Ages onward, the existence 
and nature of the soul and its relationship to 
the body continued to be disputed in Western 
philosophy. To Descartes, man was a union 
of the body and the soul, each a distinct 
substance acting on the other; the soul was 
equivalent to the mind. To Spinoza, body and 
soul formed two aspects of a single reality. 
Immanuel Kant concluded that the soul was 
not demonstrable through reason, although 
the mind inevitably must reach the conclusion 
that the soul exists because such a conclusion 
was necessary for man to develop ethics and 
religion. To William James at the beginning 
of the 20th Century, the soul as such did not 
exist at all, but was merely a collection of 
psychic phenomena.
Just as there have been different concepts 

of the relation of the soul to the body, there 
have been numerous ideas about when the 
soul comes into existence and when and if it 
dies. Greek beliefs were varied and evolved 
over time. Pythagoras held that the soul was 
of divine origin and existed before and after 
death. Plato and Socrates also accepted the 
immortality of the soul, while Aristotle con­
sidered only part of the soul, the noüs, or 
intellect, to have that quality. Epicurus be­
lieved that both body and soul ended at death. 
The early Christian philosophers adopted the 
Greek concept of the soul’s immortality and 
thought of the soul as being created by God 
and infused into the body at conception.

In the Hindu religion, each ätman (q.v.; San­
skrit: individual soul) is considered to have 
been created at the beginning of time and 
imprisoned in an earthly body at birth. At 
the death of the body, the ätman passes into 
a new body, its Position in the Chain of Be­
ing determined by karman, or the cumulative 
consequences of actions. The cycle of death 
and rebirth (samsara) is etemal according to 
some Hindus but others say it persists only 
until the soul has attained karmic perfection, 
thus merging with the Absolute. Buddhism 
negates the concept of ätman, asserting that 
any sense of the individual soul or self is illu- 
sory.
The Moslem concept, like that of the Chris­

tian, holds that the soul comes into existence 
at the same time as the body; thereafter, it 
has a life of its own, its union with the body 
being a temporary condition.
Söul (Korea): see Seoul.
soul loss, departure of the soul from the body 
and its failure to return, which in many pre- 
literate cultures, but especially among those in 
Siberia and the northwestem coast of North 
America, is believed to be the cause of illness. 
Though the soul may wander inadvertently 
when its owner’s guard is relaxed—e.g., in 
sleep or when sneezing or yawning—the most 
common cause of soul loss is its enticement 
and capture by an enemy through witchcraft.

When the owner is conscious of the danger, 
the soul may be prevented from wandering by 
expedients such as saying “God bless” when 
one sneezes. In the case of witchcraft, the 
retrieval of the soul from an enemy’s power 
requires complex techniques and the services 
of a religious specialist. The essence of most 
eures by shamans (religious personages with 
healing and psychic transformation powers) is 
the catching of a lost soul by the shaman and 
its reintroduction into the patient’s body.
soul music, form of populär music sung and 
performed primarily by black musicians, hav­
ing its roots in black American gospel singing 
and rhythm and blues. The term was first used 
in the 1960s to describe music that combined 
rhythm and blues, gospel, jazz, and rock and 
that was characterized by intensity of feeling 
and earthiness. In its earliest stages soul music 
was found most commonly in the South, but 
many of the young black singers who were 
to popularize soul migrated North to urban
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areas. The founding of Motown Records in 
Detroit and Stax-Volt in Memphis did much 
to encourage the form. Its most populär per­
formers included James Brown, Ray Charles, 
Sam Cooke, and Aretha Franklin.
Soulas, Josias de, sieur de prinefosse: 
see Floridor.
Soulbury Commission, commission sent by 
the British govemment to Ceylon in 1944 to 
examine a constitutional draft prepared by the 
Ceylonese ministers of govemment and, on 
the basis of it, to make recommendations for 
a new constitution. The Soulbury Commis­
sion called for the retention of universal adult 
suffrage and territorial rather than communal 
representation, as specified by the constitution 
of 1931, which was based on the recommen­
dations of the Donoughmore Commission 
(1927). This time, however, in order to ensure 
that minority groups would secure more seats, 
electorates were delimited in a new way.
A House of Representatives was created with 

complete power in domestic affairs, only ex- 
temal affairs and defense being relegated to 
the British govemor general of Ceylon. In ad- 
dition, a cabinet of ministers, with a prime 
minister responsible to the House of Rep­
resentatives, was called for. Finally, a new 
body—a Senate—was added, made up partly 
of elected and partly of nominated members. 
A new constitution adopting these recommen­
dations—which were essentially the same as 
those contained in the Ceylonese ministers’ 
draft—was promulgated in 1946. Following 
Ceylonese independence (1948), this constitu­
tion was slightly altered to remove the last 
items that were inconsistent with complete 
self-govemment.
Soulouque, Faustin-Élie, Soulouque also 
spelled SOLOUQUE (b. 1782?, Petit-Goäve, 
Haiti—d. Aug. 6, 1867), Haitian slave, pres­
ident, and later emperor of Haiti, who rep- 
resented the black majority of the country 
against the mulatto elite.

Soulouque, detail of a lithograph by 
Grozelier
By courtesy of the Library of Congress, Washington,
D.C.

Soulouque was born a slave while Haiti was 
still under French rule. He participated in 
a successful revolt in 1803 that expelled the 
French, and he remained in the army of the 
newly formed nation. In 1847 he was named 
president, with the backing of a group of mu­
latto leaders who thought he could easily be 
made to take orders from them. In 1849 he 
ousted them and created a following of his 
own. He adopted the title of emperor and 
ruled as Faustin I.

Soulouque made several unsuccessful at- 
tempts to conquer the neighbouring Domini-
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can Republic; on one occasion the United 
States, France, and Great Britain acted in 
concert to pressure him to desist. In 1859 
the mulattoes rallied under the chief of the 
general staff and deposed him. Soulouque es- 
caped and went into exile, where he died.
souls, multiple: see multiple souls.
Soult, N icolas-Jean de Dieu, d u c  (duke) 
d e  D a l m a t i e  (b. March 29, 1769, Saint- 
Amans-la-Bastide, later Saint-Amans-Soult, 
Fr.—d. Nov. 26, 1851, Saint-Amans-Soult), 
French military leader and political figure who 
was noted for his courage in battle and his 
opportunism in politics.

Upon the death of his father in 1785, Soult 
enlisted in the infantry. At the outbreak of 
the French Revolution (1789-92), he was a 
sergeant at Strasbourg. He served under sev­
eral commanders and was made a general by 
Frangois-Joseph Lefebvre for his conduct in 
the Battle of Fleurus (June 1794). In March 
1799 he replaced the wounded Lefebvre at the 
Battle of Stokach.

Soult built a reputation for vigour, boldness, 
and method. Under Napoleon he was put in 
charge of the southem part of the Kingdom 
of Naples (1800-02) and in 1804 was made a 
marshal of France. His reputation was further 
enhanced by his significant role in French vic­
tories at Ulm, Austerlitz, and Jena in 1805— 
06, though he was less successful in Poland at 
Eylau and Heilsberg (1807). Created duc de 
Dalmatie and sent to Spain late in 1808, he 
was soon put in charge of all French armies 
involved in the Peninsular War, where he was 
opposed by the English under Arthur Welles- 
ley (later duke of Wellington). Soult remained 
in Spain for most of the next five years, but

Soult, engraving by P.-L. Grévedon,
1825, after a lithograph by F.-S.
Delpech
By courtesy of the Bibliotheque Nationale, Paris

eventually Wellesley forced his outnumbered 
troops to retreat and defeated him at Toulouse 
(April 1814), four days after Napoleon had 
abdicated.

During the First Restoration (1814) Soult 
declared himself a royalist, but during 
Napoleon’s Hundred Days (1815) he again 
supported Bonaparte, acting as his chief of 
staff at Waterloo. Soult was exiled at the start 
of the Second Restoration (1815-30) but was 
recalled in 1819. Under King Louis-Philippe 
he presided over three ministries (October 
1832-July 1834, May 1839-March 1840, and 
October 1840-September 1847) and was usu­
ally minister of war as well as president of 
the council; he was responsible for the French 
conquest of Algeria during the 1840s. In 1848, 
when Louis-Philippe was overthrown, Soult 
declared himself a republican. His Mémoires 
appeared in three volumes in 1854.
Soumak, method of brocading handmade 
flat-woven rugs and similar fabrics. It is one 
of the oldest known techniques, identified 
among charred 7th-century-BC fragments ex- 
cavated at Gordion, near Ankara in Anatolia.

Soumak carpet from the Caucasus, 19th Century; 
in the collection of the National Rugs and Textile 
Foundation, Washington, D.C.
By courtesy of the National Rugs and Textile Foundation, Washington, 
D.C., gift of W. Russell Pickering; photograph, Otto E. Nelson— EB Inc.

In recent times, it has been most prevalent 
in the Caucasus, but it is also used in vari- 
ous parts of Iran. In this technique, brocaded 
yams, which form the pattem, lie at slight 
angles from the horizontal, and herringbone 
effects are often created by changing the angle 
of altemate rows. Loose ends of the pattem 
yams are allowed to hang free at the back of 
the mg, providing a padding. For so slight an 
excuse as this, Soumak mgs for a long time 
were confusingly sold as “Cashmeres.”

Many Caucasian and Persian saddlebags for 
use on donkeys have been Soumak-woven, as 
have floor-size carpets, which usually have a 
central repeat of large diamond- or star-shaped 
medallions. Soumak mgs ordinarily have bor­
ders as elaborate as those of pile mgs made 
in the same areas. Particular Soumak pattems 
are characterized as Silé and Vemé.

To make the best use of the Britannica, 
consult the index  first

sound, a mechanical disturbance from a state 
of equilibrium that propagates through an 
elastic material medium. A purely subjective 
definition of sound is also possible, as that 
which is perceived by the ear, but it is not 
particularly illuminating and is unduly restric- 
tive, for it is useful to speak of sounds that 
cannot be heard by the human ear, such as 
those that are produced by dog whistles or by 
sonar equipment.

Sound is treated in a number of articles in 
the macropaedia . For the physics of sound 
generation, propagation, and detection, see 
Sound. For a more general discussion of Vi­
bration and wave motion, see Mechanics. 
For a discussion of biological mechanisms of 
sound production and reception, see Speech; 
Sensory Reception. For a discussion of mu­
sical sounds, see Music, Art of; Musical In­
struments. For techniques of sound recording 
and reproduction, see Sound: Sound Record­
ing and Reproduction. Fora discussion of the 
use of acoustical waves as a tooi of research, 
see Earthquakes.

For a list of both macropaedia and mi­
cropaedia articles on the subject, see propae­
d ia : Part One, Division II.

Most solids, liquids, and gases of ordinary

experience can serve as media for sound. A 
mechanical disturbance may be produced in 
any number of ways but will consist of a sud- 
den increase in pressure at some point. Since 
the material is elastic, the compression is not 
permanent; once the disturbing influence is 
removed, the compressed region will rebound, 
but in doing so it will compress an adjacent 
region. The result of this cycle repeating it- 
self is the generation of a compression wave, 
followed by a rarefaction wave as each region 
of elastic material rebounds. These waves are 
longitudinal, i.e., the displacement of a parti­
ele of the medium is in the direction of wave 
motion (note, however, that there is no net 
transport of material). The waves thus gen- 
erated travel through the medium at a speed 
that is a function of the equilibrium pressure 
and density of the material and, to various 
extents, of the specific heat (for a gas), the 
elasticity (for liquids and solids), and the tem- 
perature of the medium and of the frequency 
of the wave. In dry air (at 0° C [32° F] and 
a sea-level pressure of 14.7 pounds per square 
inch [1013.25 millibars]) the speed of sound is 
331.29 m per second (741.1 miles per hour). 
(This calculation, made in 1986, corrected 
an earlier calculation made about 1942.) The 
speed of sound in seawater is 1,490 m (4,889 
feet) per second and in steel 5,000 m (16,405 
feet) per second.

A great many of the sounds encountered in 
daily life are periodic, that is, the sound waves 
associated with them occur in pattems that 
repeat with regularity over time. Such sounds 
are characterized by a dominant frequency, 
or pitch, which may be defined as the num­
ber of waves that pass a fixed point per unit 
time. The simplest form of sound wave, called 
a pure tone, can be represented by a sine 
wave; more complex but still relatively simple 
forms, such as notes played on various musi­
cal instruments, can be represented by more 
complex harmonie curves, with numbers of 
harmonie tones or overtones superimposed on 
the fundamental tone. The complexity of a 
sound wave can become so great that no par­
ticular pitch can be discemed; white noise, so 
called by analogy with white light (a mixture 
of all frequencies, or colours, of visible light), 
is an example.

Another parameter of sound, in addition to 
velocity and frequency, is intensity, which is 
defined as the average flow of energy per unit 
time through a unit area of the medium. In­
tensity is usually measured in watts per square 
centimetre. The Standard usually used for the 
quietest sound audible to the human ear has 
an intensity of 1 0 16 watt per square centime­
tre. Closely related to the intensity of a sound 
is the sound pressure, or pressure excess over 
equilibrium caused by a sound wave. Sound 
pressure is measured in dynes per square cen­
timetre or, in the SI system of units, in pascals. 
The sound pressure of the human voice at or­
dinary conversational level, measured directly 
in front of the mouth, is about 0.1 pascal, 
which may be compared with the Standard 
pressure of the atmosphere of about 105 pas­
cals. Also related to sound intensity, although 
not simply, is loudness. Loudness is a subjec­
tive phenomenon and can be measured only 
comparatively, by means of a Standard refer­
ence sound under specified conditions.

Sound waves behave in many ways as light 
waves do, and optical analogies are frequently 
useful in describing acoustical phenomena. 
Thus, sound waves can be reflected, refracted, 
diffracted, and scattered, and many of the dif- 
ferences in behaviour between sound and light 
waves reflect simply the very great difference 
in wavelengths ordinarily dealt with.
Sound, The, Danish oresund , Swedish Öre­
sund  strait between Sjaelland, or Zealand 
(Denmark), and Skäne (Sweden), connect- 
ing the Kattegat Strait (northwest) with the 
Baltic Sea (south). lts extreme length, between



Kullen and Falsterbo (Sweden), is 70 mi (110 
km). The most landlocked portion, between 
Helsingor (Elsinore)-Hälsingborg in the north 
(width 3 mi) and Copenhagen-Malmö in the 
south (width 9 mi), is 33 mi long. The strait 
has a minimum depth of 23 ft (7 m) and a 
surface current of up to 3 to 4 mi per hour 
toward the Kattegat. Ice in the almost tideless 
strait may impede navigation in severe win­
ters. Three large islands lie in The Sound: Am- 
ager (partly embraced by Copenhagen), Ven, 
and Saltholme. These divide the waters into 
the channels of Drögden (west) and Flinteren- 
den (east). Copenhagen and Helsingor are the 
principal ports on the Danish side, Malmö 
and Hälsingborg on the Swedish side.

In the past, political control of The Sound, 
the shortest route from the Kattegat to the 
Baltic, conferred great commercial benefits. 
Between 1429 and 1657, Denmark controlled 
both shores and exacted tolls from all ship­
ping passing through. Even after Skäne was 
annexed by Sweden in 1658, the great Danish 
Coastal fortress of Kronborg at Helsingor con­
tinued to levy The Sound toll until 1857. The 
Sound is one of the busiest sea lanes in the 
world.
sound barder, sharp rise in aerodynamic 
drag that occurs as an aircraft approaches the 
speed of sound and that was formerly an ob- 
stacle to supersonic flight. If an aircraft flies 
at somewhat less than sonic speed, the pres­
sure waves (sound waves) it creates outspeed 
their sources and spread out ahead of it. Once 
the aircraft reaches sonic speed the waves are 
unable to get out of its way. Strong local 
shock waves form on the wings and body; 
airflow around the craft becomes unsteady, 
and severe buffeting may result, with serious 
stability difficulties and loss of control over 
flight characteristics. Generally, aircraft prop- 
erly designed for supersonic flight have little 
difficulty in passing through the sound barrier, 
but the effect upon those designed for efficiënt 
Operation at subsonic speeds may become ex- 
tremely dangerous. See also sonic boom.
sound effect, any artificial reproduction of 
sound or sounds intended to accompany ac- 
tion and supply realism in the theatre, radio, 
television, and motion pictures. Sound effects 
have traditionally been of great importance in 
the theatre, where many effects, too vast in 
scope, too dangerous, or simply too expensive 
to be presented on stage, must be represented 
as taking place behind the scenes. An off- 
stage battle, for instance, can be simulated by 
such sounds as trumpet blasts, shouts, shots, 
clashing weapons, and horses’ hooves. Certain 
dangerous effects, such as explosions, crashes, 
and the smashing of wood or glass, must also 
take place offstage. Sound effects must often 
be coordinated with actions on stage; when 
the hero pretends to punch the villain on the 
jaw, a sound technician backstage must pro- 
vide a realistic “smack!”

Many ingenious methods have been devised 
for the faithful reproduction of various sounds; 
wind sounds, from a breeze to a hurricane, 
can be simulated when a piece of canvas is 
rubbed by wooden slats mounted on a revolv- 
ing cylinder; thunder is imitated by shaking a 
large sheet of metal; rain sounds are produced 
by rattling dried peas in a wooden box; horses’ 
hooves can be imitated by clattering coconut 
shells or suction cups against a hard surface; 
gunshots can be produced by slapping boards 
together or by firing blank cartridges.

Today most sound effects are recorded on 
records or tapes, which provide greater real­
ism and allow for the production of an almost 
limitless range of effects with no need of bulky 
sound-producing devices.
sound intensity, amount of energy flowing 
per unit time through a unit area that is 
perpendicular to the direction in which the 
sound waves are travelling. Sound intensity

may be measured in units of energy or work— 
e.g., microjoules (10~6 joule) per second per 
square centimetre—or in units of power, as 
microwatts (10-6 watt) per square centimetre. 
Unlike loudness, sound intensity is objective 
and can be measured by auditory equipment 
independent of an observer’s hearing.

The intensity of one sound can be compared 
to that of another of the same frequency by 
taking the ratio of their powers. When this 
ratio is 10, the difference in intensity of the 
sounds is said to be one bel, a unit named in 
honour of the United States inventor Alexan­
der Graham Bell. Accordingly, the relative 
intensities of two sounds in beis is equal to 
the logarithm of the intensity ratio—i.e., if I  
is the intensity of one sound and I0 is that 
of another, then the intensity ratio B  in beis 
is B  =  log10 ( / / / o ) .  The unit in general use is 
the decibel (abbreviated db), equal to 0.1 bel. 
Thus the equation for relative intensities b in 
decibels may be written b =  10 log10 (///0). It 
may be calculated from this equation that one 
decibel corresponds to a 26 percent change in 
intensity. If I0 is taken as a reference Stan­
dard intensity equal to 10-16 watt per square 
centimetre, the intensity of the faintest sound 
that can be heard, then the intensity, or level, 
of any sound can be measured in decibels. 
Thus speech of intensity 10-12 watt per square 
centimetre has a sound level of b =  10 log10 
(10-12/10"16) =  40 decibels.
sound-ievel meter, device for measuring the 
intensity of noise, music, and other sounds. A 
typical meter consists of a microphone (q.v.) 
for picking up the sound and converting it 
into an electrical signal, followed by electronic 
circuitry for operating on this signal so that 
the desired characteristics can be measured. 
The indicating device is usually a meter cali- 
brated to read the sound level in decibels (db), 
a logarithmic unit used to measure the sound 
intensity (q.v.). Threshold of hearing is about 
zero decibels for the average young listener, 
and threshold of pain (extremely loud sounds) 
is around 120 decibels, representing a power 
1,000,000,000,000 (or 1012) times greater than 
zero decibels.

The electronic circuitry can be adjusted, usu­
ally by an extemal switch, to register the in- 
tegrated level of all frequencies in the sound 
being measured or the intensity of selected 
bands of frequencies. A time lag is usually 
incorporated to slow down meter response 
and thus permit rapidly varying sounds to be 
averaged. The amount of time lag may vary 
somewhat among instruments, depending on 
the purpose for which the instrument was de­
signed.
In the early 1970s, as concern about noise pol- 

lution increased, accurate, versatile, portable 
noise-measuring instruments were developed.

Sound level is a measure of loudness, but 
actual loudness is a subjective factor and de- 
pends on the characteristics of the ear of 
the listener. In an attempt to overcome this 
problem, scales have been developed to corre- 
late loudness with objective measurements of 
sound. The Fletcher-Munson curve, for exam- 
ple, shows the relationship between loudness 
in decibels and subjectively judged loudness. 
Other variables have also been studied.
sound production, in animals, the initia- 
tion of sound as a means of information 
transmission. Sounds are termed vocal when 
produced in the respiratory system and me­
chanical when produced by mutual contact of 
body parts or by contact with some element in 
the environment. Vocal sounds are restricted 
to vertebrate animals; nonvocal sounds are 
produced by many invertebrates and by some 
members of all vertebrate classes.

Many animals possess special structures for 
producing mechanical sounds. Criekets and 
grasshoppers produce sound by rubbing to­
gether rasplike structures on their wings. Ci- 
cadas, which emit the loudest sounds known
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from insects, do so by means of a pair of 
membranous organs (timbal organs) at the 
base of the abdomen. A special muscle dead- 
ens the hearing apparatus of the insect when 
it is calling.

In the vertebrates many means of mechanical 
sound production exist. A number of birds, 
of widely divergent families, have feathers 
modified for producing sound in flight. The 
specially modified tail tip of the rattlesnake is 
another familiar example. Many animals, es­
pecially among the mammals, produce sounds 
with parts of the body that are specialized for 
other purposes; stamping or drumming on the 
ground with the feet is seen in many species, 
and slapping the water with the tail is a com­
mon means employed by aquatic mammals 
to warn others of danger.

Many fishes produce sounds by moving 
bones or teeth against each other, sometimes 
with the swim bladder acting as a resonating 
cavity. Among amphibians, the sirens (order 
Trachystomata), salamanders (Caudata), and 
caecilians (Gymnophiona) are silent or nearly 
so, but the frogs (Anura) are highly vocal, 
producing species-specific sounds by moving 
air between the mouth and lungs past vocal 
chords in the windpipe (trachea). Among rep- 
tiles, crocodilians and some turtles produce 
low-pitched sounds; lizards (except geckos) 
and snakes are usually silent, except for hiss- 
ing sounds uttered under stress. Vocal sounds 
of birds are produced by the syrinx, a spe­
cialized region at the lower (posterior) end of 
the trachea. Mammalian vocalizations, on the 
other hand, originate in the larynx, a mod- 
ification of the upper (anterior) end of the 
trachea. Members of both groups may use 
the mouth for resonating or filtering sound 
or may possess special outpouchings of the 
trachea or esophagus that serve as resonating 
cavities.
sound reception, the response of an aural 
mechanism, the ear, to a specific form of en­
ergy change, or sound waves. Sound waves 
can be transmitted through gases, liquids, or 
solids, but the hearing function of each species 
is particularly (though not exclusively) sensi­
tive to stimuli from one medium.

A brief treatment of sound reception follows. 
For füll treatment, see m acropaedia: Sen- 
sory Reception.

In spiders, certain insects, and some fishes, 
sound reception is based on detection of a 
vibration’s velocity, while in most animals, 
hearing is caused by pressure on an obstacle 
in a vibration’s path. Members of two animal 
groups are capable of sound reception: arthro- 
pods (e.g., insects and crabs) and vertebrates 
(e.g., reptiles, birds, and mammals). In more 
primitive species, hearing can enable an an­
imal to sense danger, locate food, and find 
mates, and in more complex creatures it is 
important for communication and emotional 
expression.

Hearing in invertebrates. Hearing organs in 
insects are usually located in the thorax (mid­
dle portion) or abdomen. In the mosquito, 
however, the sensory units, or scolophores, for 
auditory response are attached at one end to 
the base of the antenna. Inside each mosquito 
scolophore is a chain consisting of a base cell, 
a ganglion cell, a sheath cell, an extracellular 
cap, and a terminal cell. Out of the ganglion 
cell projects a hair (cilium) containing the 
axon, or nerve fibre, which connects with the 
central nervous system. Sound waves cause 
the shaft of the antenna to vibrate, resulting 
in relative motion between the ends of the 
scolophore and Stimulation of the axon. The 
velocity of the sound wave determines the 
strength of the nerve impulse.
Another velocity type of sound receptor, the 

cercal organ, can be found in the abdomen of
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cockroaches and crickets. It contains several 
hundred cilia connected to a nerve trank, and 
is sensitive to sound frequencies in the range 
of 100 to 3,000 hertz (cycles per second).

The tympanal organ is a pressure type of ear 
found in moths, grasshoppers, and one vari- 
ety of cicada. A number of scolophores are 
attached both to a tympanic membrane and 
an immobile part of the insect’s thorax. When 
sound waves cause the tympanic membrane 
to move, pressure is exerted on the axons 
projecting from the scolophores, which then 
transmit impulses to the central nervous sys­
tem.

Hearing in vertebrates. All vertebrates have 
two ears composed of a complex system of 
labyrinths. The labyrinths consist of three 
semicircular canals, which regulate equilib­
rium or sense of balance, attached to the 
upper of two connected sacs, the utricle. The 
derivatives of the lower sac, or saccule, are the 
sensory organs for hearing, which vary among 
and within the vertebrate classes.

The hearing mechanism in teleosts (bony 
fishes) consists of a lagena—a curved stracture 
that contains a macula—which is attached to 
the saccule. The macula contains hair cells 
with their projecting cilia, which contain the 
ends of nerve fibres. The cilia are also con­
nected to an otolith, a dense, calcareous strac­
ture. When sound vibrations travel through 
the water, most tissues vibrate in a uniform 
manner except for the massive otolith, thus 
creating relative motion between the cilia and 
the otolith, stimulating the auditory hair cells. 
In some teleosts, the efficiency of hair-cell 
Stimulation is vastly increased by the pres- 
ence of air sacs adjacent to the labyrinth. One 
group of fishes, the Ostariophysi, do not have 
air sacs but do have a connection between the 
swim bladder and fluid chambers adjacent to 
the labyrinth. A chain of tiny bones, called 
Weberian ossicles, lies between the air-filled 
swim bladder and the atrium, which con- 
nects with the labyrinths. The ear’s sensitivity 
is heightened by discontinuity between solids 
(either otolith or Weberian ossicles) and gases 
(air sac or swim bladder).

Little is known about sound reception in 
most amphibians except for certain species of 
frog. In most frogs, a skin-covered disk of 
cartilage serves as an eardram, and a thin col­
umn (columella) of bone extends through an 
air-filled cavity to the otic capsule, the bony 
case of the inner ear. The two sections are 
connected by an oval window and a round 
window. When movement is conducted from 
the eardram, the end of the columella, called 
the stapes, moves against the oval window. 
Vibrations travel through the fluid within the 
inner ear and stimulate a tectorial membrane.

The two types of auditory hair cells found 
in the inner ear are the amphibian papillae 
(found in all amphibians) and basilar papillae 
(found in some amphibians). These sensory 
hair cells are stimulated by the tectorial mem­
brane.

There is a great diversity in reptile ears regard- 
ing stracture and level of complexity. Lizards, 
for the most part, have a middle ear consist­
ing of a two-element ossicular chain extend­
ing from the tympanic membrane to the otic 
capsule. The auditory section of the labyrinth, 
the cochlea, includes a basilar membrane that, 
in many species, contains a thickened middle 
portion, or fundus. On the fundus are audi­
tory hair cells and supporting cells. These cells 
are stimulated by some intermediate stracture 
that connects to the tectorial membrane.

Auditory stracture is similar to that of rep- 
tiles in most bird species. The meatus, a short 
extemal passage, leads to an eardram, which 
often consists of two membranes, the outer 
one apparently for protection. The ossicular

chain, consisting of the columella and extra- 
columella, leads to the otic capsule. Within 
the cochlea lies the basilar membrane.

The mammalian ear is a remarkably well-dif- 
ferentiated stracture. The outer ear consists 
of the pinna, which is attached to the outside 
of the head and often serves to collect and 
reflect sound waves. In the middle ear, three 
auditory ossicles (malleus, incus, and stapes) 
cross an air-filled cavity between the tympanic 
membrane and the otic capsule. The auditory 
portion of the labyrinth is the cochlea, often 
snail-shaped, inside of which is the basilar 
membrane bearing the organ of Corti. The 
organ of Corti consists of hair cells and sup­
porting cells that are arranged so that sound 
waves of different frequencies stimulate dif­
ferent nerve endings, thus allowing for highly 
specialized auditory messages to be transmit- 
ted to the central nervous system. The size 
of and spatial arrangement within the organ 
of Corti differ between mammalian species, 
resulting in varying degrees of specialization.

Bats have an extremely well-developed sense 
of hearing. One highly specialized adaptation 
of bats is their use of echolocation. By emit- 
ting high-frequency sound waves which are 
then reflected from an object, bats can gauge 
distance, note obstractions, and locate prey in 
the dark with amazing accuracy.
sound recording, transcription of vibrations 
in air that are perceptible as sound onto a stor- 
age medium, such as a phonograph disc; in 
sound reproduction the process is reversed so 
that the variations stored on the medium are 
converted back into sound waves. The three 
principal media that have been developed for 
sound recording and reproduction are the me­
chanical (phonograph disc), magnetic (record- 
ed tape), and optical (motion-picture sound 
tracks and digital Compact Discs) Systems.

A brief treatment of sound recording follows. 
For full treatment, see macropaedia: Sound.

Thomas A. Edison invented the “talking 
machine,” which could both record and re- 
produce sound, in 1877. The original Edison 
cylinder recordings used indentations em- 
bossed into a sheet of tinfoil by a vibrating 
Stylus attached to a diaphragm. Emil Berliner, 
inventor of the Gramophone, introduced the 
flat disc, as well as the practice of using elec- 
troforming to make a negative of the master, 
which then could serve to mold copies.

Early sound recording and reproduction re- 
lied entirely on acoustical means. In the early 
1920s the vacuum-tube amplifier, invented by 
Lee De Forest, came into use, marking the 
transition from acoustical to electrical record­
ing. Microphones replaced acoustical homs, 
and the modern electric phonograph—consist­
ing of an amplifier, a motor-driven tumtable 
that often incorporated a record-changing de­
vice, a cartridge, and loudspeakers—was de­
veloped. The 78-rpm (revolutions per minute) 
record, originally made of shellac and later 
of synthetic thermoplastic resins and with a 
playing time of about Ax/i minutes, became 
Standard.

The long-playing (LP) record, first introduced 
in 1948, was designed to be played at a speed 
of 33 V3 rpm; it used “microgrooves,” allowing 
up to 30 minutes of playing time per side. 
The 45-rpm disc, playing up to eight min­
utes per side, was introduced in 1949. Stereo­
phonie recordings, with two separate channels 
of sound recorded in the same groove, were 
introduced in 1958. Quadraphonic discs, with 
the two additional channels often used to re- 
produce ambient sound, became available in 
the early 1970s but were not successful com- 
mercially.

Magnetic Systems of recording sound date 
to the invention in the 1890s by Valdemar 
Poulsen of a device that stored electrical In­
formation by magnetizing particles on a steel 
wire. U.S. and German scientists had devel­
oped magnetic tape by the 1920s, and during

the following decade recorders were further 
refined, but it was not until after World 
War II that the tape recorder began to have 
widespread application in recording music.

In tape recording, the electrical signal to be 
recorded is usually applied to the tape by 
means of a “head,” consisting of a coil wound 
around a core of magnetic iron, that has a 
gap at the point where the tape moves across 
its surface. The current in the coil produces a 
magnetomotive force across the gap, magne­
tizing the particles on the tape. In reproduc­
tion the tape is passed over the playback head, 
and the magnetized portions of the tape cause 
the magnetic flux in the core to change, gen- 
erating a voltage. Recording tapes consist of a 
plastic-base film coated with a magnetic ma­
terial, although chromium dioxide and pure 
metal particles also are used.
The principal tape-recording formats are the 

open-reel and the cassette. Open-reel recorders, 
which were the first to be developed, are now 
used most commonly for professional record­
ing. They operate at several speeds and have 
great flexibility, including the ability to record 
up to 24 separate tracks. A cassette consists of 
a feed reel of tape and a take-up hub enclosed 
in a sealed rectangular package. Although the 
cassette is less flexible and generally has lower 
fideiity than the open-reel format, it has be­
come more populär, largely because of its ease 
of Operation; by the 1980s cassettes rivalled 
phonograph discs as the major method for 
reproducing music.

The first optical system was invented by 
De Forest, who by 1923 had developed tech­
niques for transcribing sound waves into im- 
pulses of light that could be photographed 
on a strip of film. When the developed film 
was then passed between a light source and a 
photoelectric cell in the projector, the images 
were transformed back into electrical voltages 
that could be converted into sound through a 
loudspeaker System.

A second type of optical recording is the digi­
tal Compact Disc (CD). Unlike all other rneth- 
ods of recording and reproduction, which cre- 
ate “analogies” of the original sound, and thus 
are called analogue methods, digital record­
ing samples the sound at specified intervals 
and couverts the samples into binary (base-2) 
numbers that are then recorded on tape as 
a series of pulses. Digitally mastered tapes 
converted into conventional phonograph discs 
first appeared in the 1970s, and fully digital 
Compact Discs, which are read, or “played,” 
by a laser, became available in the early 1980s.
sound reinforcement system: see public-
address System.
sound track, in motion-picture technology, 
narrow band, usually along the margin of the 
film, that carries the photographic or magnetic 
sound record. In optical recording Systems, 
sound waves modulate a beam of light; the 
sound track, which may be of variable density 
or of variable width, is a photographic record 
of the varying light. For sound reproduction, 
a beam of light is passed through the sound 
track onto a photocell connected, through an 
amplifier, to a loudspeaker. This optical Sys­
tem is the basic plan of sound reproduction in 
sound motion pictures. In Stereophonie sound 
recording, a number of such bands may be 
used on the same film.

In magnetic recording Systems, the narrow 
band of the film is coated with a magnetizable 
material; for the recording and reproduction 
of sound by this method, see magnetic record­
ing.
soundboard, also called belly, a thin plate 
of wood or a stretched membrane lying di­
rectly under the strings of a stringed musical 
instrument. It vibrates in response to the vi­
brations of the strings (transmitted to it by the 
bridge, an elastic piece of wood held under 
pressure or tension between the strings and



soundboard), amplifying the faint sound pro­
duced by the string alone.

The soundboard’s size, shape, and material 
have an effect on the instrument’s tone qual- 
ity. Low notes, for example, may suffer if a 
soundboard is too small.
sounding rocket, also called probe rocket, 
instrumented vehicle that was designed to 
probe atmospheric conditions and structure

Véronique, a French sounding rocket
By courtesy of the French Embassy, Press and Information 
Division, New York

at heights (50-100 miles [80-160 km]) be- 
yond the reach of airplanes and balloons but 
impractical to explore by means of artificial 
satellites. The sounding rocket program of 
the International Geophysical Year (1957-58) 
brought a nümber of results: the detection of 
X rays and auroral particles high above Earth; 
photographs of the solar ultraviolet spectrum 
from above the masking layers of the Earth’s 
lower atmosphere; and records of atmospheric 
pressure, temperature, composition, and den- 
sity to altitudes of nearly 200 miles (320 
km). Sounding rockets have also determined 
regions of intense turbulence below 60 miles 
(96 km) altitude, accompanied by extremely 
high winds above that height. In addition, 
they permit the dynamic testing of prototype 
instruments designed to be used in satellites 
and space probes.
Sounding rockets range in size, performance, 

and cost from simple, single-stage solid-propel- 
lant rockets that can lift a 12-pound (5.4- 
kilogram) meteorologie payload 37 miles (60 
km) to two-stage solid-propellant vehicles ca- 
pable of lifting a 50-pound (22-kilogram) pay­
load to 1,900 miles (3,060 km).
Soup, liquid food prepared by cooking meat, 
poultry, fish, legumes, or vegetables with sea- 
sonings in water, stock, milk, or some other 
liquid medium. The cooking of soup is as 
ancient as the devising of vessels to hold liq­
uid; before the development of pots that could 
withstand the direct heat of a fire, soups were 
cooked by dropping hot stones into the liquid. 
The long cooking of soup enabled nourish- 
ment to be drawn from meagre quantities of 
fish and meat too bony or tough to be other- 
wise utilized.

In the West, lighter soups are usually served 
as a first course, while thicker, heartier soups 
constitute the entrée for informal meals. A 
notable exception are the fruit soups favoured 
in northem and eastern Europe, which are of­
ten served for dessert. In China, a thin soup is 
consumed throughout the meal as a beverage, 
and elaborate soups such as the celebrated

bird’s nest and shark’s fin may be interspersed 
with other courses or served near the end of 
the meal.

Many soups are eaten cold. French vichys- 
soise (potatoes and leeks), Spanish gazpacho 
(tomatoes and other vegetables), Polish chlod- 
nïk (beets, sour cream, pickles, and shellfish), 
Jewish schav (sorrel), and Danish kaerne- 
maelkskoldskaal (buttermilk) are classic cold 
soups. Consommé can be served cold, in 
which case it takes the form of a jelly as a re­
sult of the natural gelatin present in the bony 
meats from which it is prepared.
The basis of many soups is stock, or broth, 

a rieh liquid obtained by boiling fish, meat, 
poultry, or game with seasonings and aromatic 
vegetables. Clear broths can be gamished 
with separately cooked vegetables, pasta or 
rice, quenelles or dumplings, poached eggs, or 
other ingredients. Chinese egg-drop and Ital­
ian stracciatella are enriched with beaten eggs 
stirred in the hot broth.
Thick soups may achieve their texture by 

means of a flour- or egg-thickened sauce or 
a puree of vegetables with butter or cream. 
Bisques and chowders are creamy soups usu­
ally made with shellfish or fish, sometimes 
with meat or vegetables, and cream or milk. 
Gumbos are spicy soups originating in the 
Creole cooking of Louisiana that combine 
African, European, and American Indian el- 
ements. Substantial, stewlike soups are found 
in rural cuisines worldwide. They often com­
bine root vegetables, legumes, and smoked or 
fresh meats. Well-known examples are Ital­
ian minestrone, French garbure, Swedish ärter 
med flask (yellow peas and pork), and Dutch 
erwtensoep (split green peas).
Soupault, Philippe (b. Aug. 2, 1897, Cha- 
ville, Fr.—d. March 11, 1990, Paris), French 
poet, novelist, and critic who was instrumen­
tal in founding the Surrealist movement.

Soupault’s earliest verse collections, Aqua­
rium (1917) and Rose des Vents (1920; “Rose 
of the Winds”), show the influence of the 
Dadaist movement, of which he was a mem- 
ber. Soon finding Dadaism too nihilistic, 
however, Soupault and André Breton exper- 
imented with other revolutionary techniques; 
the result was the “automatic writing” of 
the jointly authored Les Champs magnétiques 
(1920; “The Magnetic Fields”), known as the 
first major Surrealist work. With Breton and 
Louis Aragon, he founded the review Littéra- 
ture (1 st series 1919-21). Soupault soon aban- 
doned automatic writing to produce carefully 
crafted verses such as Westwego (1922) and 
Georgia {1926).
As the Surrealist movement became increas- 

ingly dogmatic and political, Soupault grew 
dissatisfied with it, and Breton eventually ex- 
pelled Soupault from the movement. After 
the mid-1920s Soupault devoted himself pri- 
marily to writing novels and essays and to 
journalism. His novels centre on the concepts 
of freedom and revolt. Les Freres Duran- 
deau (1924; “The Durandeau Brothers”) is a 
scathing portrait of the middle dass. Le Nè- 
gre (1927; “The Negro”) tracés a black man’s 
pursuit of liberty. Les Moribonds (1934; “The 
Dying”) is a semiautobiographical description 
of a youth’s flight from his bourgeois family. 
Le Temps des assassins (1945; Age of Assas- 
sins), a memoir, details Soupault’s six-month 
imprisonment by the Yichy govemment in 
Tunis, Tun., where he worked as a journalist 
and as director of Radio Tunis. Soupault also 
wrote a number of biographies and plays. His 
critical essays on various artists, Écrits sur la 
peinture (“About Painting”), were published 
in 1980.
soupfin shark, North American Pacific shark 
species of the family Carcharhinidae. See car- 
charhinid.
Souphanouvong (b. July 13, 1909, Luang 
Prabang, Laos), leader of the revolutionary
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Pathet Lao movement and first president of 
Communist-governed Laos.

Souphanouvong, half brother of the Lao pre­
mier Souvanna Phouma, was bom a prince, 
a son of Viceroy Boun Khong of Luang Pra­
bang. He was trained in civil engineering in 
France, and, under the French Indochina ad- 
ministration, he built bridges and roads in 
Vietnam (1938-45). After World War II he 
opposed the reimposition of French mie and 
joined the nationalist provisional govemment 
in Vientiane as defense minister. After a pe­
riod as foreign minister of the Free Lao gov- 
emment-in-exile in Bangkok (1947-48), he 
broke with it to ally with the Viet Minh, with 
whose aid he formed the Communist-oriented 
Pathet Lao in 1950. After more than a decade 
in Opposition, he joined the coalition govem­
ment set up by Souvanna Phouma in 1962. 
When it collapsed a year later, he escaped to 
northem provinces administered by the Pathet 
Lao and its political wing, the Neo Lao Hak 
Xat, and resumed the Laotian civil war. As the 
Pathet Lao was establishing control over the 
whole of Laos in 1974-75, Souphanouvong 
retumed to Vientiane to head the National 
Political Council; and, when a republic was 
proclaimed in late 1975, he became president 
(ceremonial head of state) and served on the 
Politbüro of the Laotian Communist Party. 
He resigned from the presidency in 1986.
Souris, town, seat of Glenwood Rural Mu- 
nicipality, southwestem Manitoba, Canada. It 
lies at the confluence of Plum Creek and the 
Souris River, 20 miles (32 km) Southwest of 
Brandon. Settled in about 1880, it developed 
as a retailing and service centre for a grain- 
growing district. Souris (French for “mouse” 
or “mice”) also became a divisional point on 
the Canadian Pacific Railway, and railroad 
shops are a main source of employment. The 
town is known for its Gravel Pits (a populär 
rock-collecting site with an abundance of pet- 
rified wood, jasper, agates, and dendrite) and 
for its swinging footbridge (Canada’s longest, 
582 feet [177 m]) across the Souris River. Inc. 
1904. Pop. (1986) 1,751.
Souris, town, Kings county, eastem Prince 
Edward Island, Canada. It is situated along 
Colville Bay, an inlet of the Gulf of St. 
Lawrence, at the mouth of the Souris River, 
48 miles (77 km) northeast of Charlottetown. 
Originally settled by French Acadians in 1748, 
the town was named via the river for the 
souris (“mice”) that once plagued crops in the 
area. Souris is a regional service centre noted 
for its beaches and trout fishing. One of the 
province’s main commercial-fishing centres, it 
has a large deepwater harbour with steamer 
Connections to the Magdalen Islands, 70 miles 
(113 km) north. Inc. 1910. Pop. (1986) 1,379.
Souris River, tributary of the Assiniboine 
River (q. v.), in Saskatchewan and Manitoba 
(Canada) and North Dakota (U.S.). Ris- 
ing in southeastern Saskatchewan, it receives 
drainage from Moose Mountain and Coteau 
du Missouri and flows southeastward into 
North Dakota; it then bends northward to 
reenter Canada and finally joins the Assini­
boine near Brandon in Manitoba, after a 
course of 600 miles (966 km), which is only 
partly navigable. Much of its drainage basin 
of 22,000 square miles (57,000 square km) 
is floored with silt and clay deposited on the 
bottom of what was once glacial Lake Souris; 
this fertile soil forms the basis of a produc­
tive agricultural area known for its hard, red 
spring wheat. The Souris (French: “mouse”) 
flows through a region that is also rieh in min- 
erals. Coal is mined near Estevan and Bienfait 
(Saskatchewan) and Minot (North Dakota), 
while oil is extracted from the vicinity of Mi- 
dale (Saskatchewan) and Virden (Manitoba).
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soursop, also called g u a na ba na  {Annona 
muricata), tree of the family Annonaceae (or­
der Magnoliales) that produces an edible fruit 
20 cm (8 inches) long and weighing up to 4.5 
kg (10 pounds). Native to the American trop-

Soursop {Annona muricata)
W.H. Hodge

ics, the tree has been widely introduced in the 
Old World tropics. Reaching about 8 m (26 
feet), it has broad-ended, oval evergreen leaves 
about 12,7 cm (5 inches) long. The fruits 
are oval, spiny, green-skinned, and aromatic. 
The fibrous white flesh, which combines the 
flavours of mango and pineapple, is strained 
to make custards, ice creams, and drinks. See 
also custard apple.
sourwood, also called sorrel (Oxydendrum 
arboreum), ornamental tree, of the heath fam­
ily (Ericaceae), native to southeastern North 
America. It grows to about 23 m (75 feet) in 
height. The bitter-tasting leaves are altemate,

Sourwood {Oxydendrum arboreum)
A to Z Botanical Collection— EB Inc.

stalked, rather oblong, and 12-20 cm (5-8 
inches) long. In the autumn the leaves turn 
brilliant red. The fragrant white flowers, about 
1 cm long, grow in clusters 20-25 cm (8-10 
inches) in length.
Sous, Wadi, river of Southern Morocco, ris- 
ing from several headstreams in the Haut 
(High) Atlas mountains and flowing westward 
for 112 miles (180 km) to the Atlantic south 
of Agadir. Its alluvial basin, protected from 
the Sahara by the Anti-Atlas mountains, is 
one of Morocco’s most fertile regions. Fruits, 
cotton, vegetables, sugar, and olives are grown, 
much of them for export. Chief towns are 
Taroudant, a market centre, and Agadir, a 
fishing base and commercial port.
Sous le Vent, lies, English leeward group, 
archipelagö of five inhabited high (volcanic) 
islands and four uninhabited, low-lying coral 
atolls constituting the western part of the So­
ciety Islands, French Polynesia, in the central 
South Pacific.

Raiatea (q.v.), the principal island, and neigh-

bouring Tahaa are part of a single submarine 
base and are surrounded by a single bar­
rier reef. Tahaa lies north of Raiatea and is 
separated from it by a channel 2 miles (3 
km) wide. To the east is the fertile island of 
Huahine, which becomes, at high tide, two 
sections, Huahine Nui (“Great Huahine”) and 
Huahine Iti (“Little Huahine”), dominated re- 
spectively by Mount Turi (2,195 feet [852 m]) 
and Mount Moufene (1,516 feet [462 m]). The 
other inhabited islands are Maupiti (Maurua), 
known for its black basaltic rock deposits, and 
Bora-Bora {q.v.). Three of the westemmost 
coral atolls (uninhabited) are leased until 1999 
to a commercial enterprise and are planted in 
coconuts used for copra.

The lies Sous le Vent, historically part of the 
Society Islands, became in 1946 a circonscrip- 
tion (“circumscription”) of French Polynesia. 
Major settlements include Uturoa (the circon- 
scription headquarters) on Raiatea, Fare on 
Huahine, Vaitape on Bora-Bora, and Vaitoare 
on Tahaa. The presence of many foundations 
of ancient marae (Polynesian places of wor­
ship) on Bora-Bora and Huahine give evidence 
of early settlement; some have been restored. 
Copra, vanilla, and pearls are produced. Pop. 
(1983) 19,060.
Sousa (Tunisia): see Hadrumetum; Süsah.
Sousa, John Philip (b. Nov. 6, 1854, Wash­
ington, D.C.—d. March 6, 1932, Reading, Pa., 
U.S.), American bandmaster and composer of 
military marches.

Sousa began his musical career at the age of 
11 as a Violinist in a dance band. In 1868 he 
enlisted in the U.S. Marine Corps as an ap- 
prentice in the Marine Band. He first achieved 
his formidable reputation as a bandmaster of 
great precision through his leadership (1880- 
92) of this band, which he raised to the highest 
Standard of performance. In 1892 he formed 
his own band, a carefully selected group ca- 
pable of equal virtuosity in both military and 
Symphonie music; with it he toured the United 
States and Europe (1900-05) and finally made 
a world tour (1910-11). He composed about 
140 military marches, remarkable for their 
rhythmic and instrumental effects. They in­
clude The Stars and Stripes Forever (1896), 
Semper Fidelis (1888), The Washington Post 
(1889), and The Liberty Bell (1893).

Between 1879 and 1915 he wrote several op- 
erettas, of which El Capitan (1896) was par- 
ticularly successful. During World War I he 
enlisted in the U.S. Navy and took charge of 
the band training centre at Great Lakes Naval 
Base, in Illinois. For the U.S. Department of

John Philip Sousa
By courtesy of RCA Records

the Navy he compiled National, Patriotic and 
Typical Airs o f All Lands (1890). He wrote 
three novels, an instruction book for trumpet 
and drum, and an autobiography, Marching 
Along (1928).
Sousa, Luis de, original name manoel de 
sousa couTiNHO (b. 1555, Santarém, Port.—

d. May 5, 1632, Bemfica, near Lisbon), monas­
tic historian whose prose style in his chronicle 
o f the Dominican order eamed him an im­
portant Position in the history of Portuguese 
literature.

Sousa may have studied law at the Univer­
sity of Coimbra. Around 1576 he became a 
novice in the Knights of Malta but did not 
continue his religious affiliation at that time. 
Between 1584 and 1586 he married Madalena 
de Vilhena, widow of a Portuguese military 
hero.

In 1613, however, Sousa and Madalena de- 
cided to take religious vows and thereby sep­
arate for the rest of their lives. According to 
some, they were motivated by grief over the 
death of their young daughter; according to 
others, it was the discovery, or at least the ru- 
mour, that Madalena’s first husband was still 
alive. Sousa entered the Dominican monastery 
at Benfica, where he spent the rest of his life, 
changing his name to Frei Luis de Sousa and 
taking vows in 1614.

Sousa soon took over the order’s chronicle 
begun by Frei Luis Cäcegas, the História de 
Säo Domingos, 3 vol. (1623, 1662, 1678). Its 
publication brought him immediate recogni- 
tion as a master stylist of Portuguese prose. In 
addition, he completed the Vida do Arcebispo
D. Frei Bartolomen dos Mdrtires (1619), a 
biography of a 16th-century Portuguese Do­
minican friar who became archbishop of the 
see of Braga, Port. The biography is considered 
a literary masterpiece, as well as a valuable 
historical record.

Nevertheless, Sousa might have remained 
an obscure monastic chronicler known only 
to scholars had his own life not been dra- 
matized and popularized by the 19th-century 
Portuguese writer Joäo Baptista de Almeida 
Garrett. Garrett’s romantic play Frei Luis de 
Sousa (1843), emphasizing the personal strug- 
gles of the man, made Sousa a legendary and 
heroic figure in Portuguese history.

Consult
the
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Sousa, Martim Afonso de (b. c. 1500, Vila 
Vigosa, Port.—d. July 21, 1564, Lisbon), Por­
tuguese admiral, who commanded the first 
colonizing expedition to Brazil (1530-33).
After destroying a French trading post in 

the territory of Pemambuco, he founded the 
first two permanent Portuguese settlements in 
Brazil in 1532. One was Säo Vicente, near the 
present port of Santos, and the other was Pira- 
tininga, now Säo Paulo. He set up a municipal 
govemment and legal and economie Systems, 
thereby laying the basis for future colonial so­
cial Organization. He also established friendly 
relations with the Indians and obtained infor- 
mation from a group of shipwrecked Spanish 
sailors about the location of gold and silver in 
the interior of Brazil. Sousa was later govemor 
of the Portuguese colony in Goa, India.
Sousa, Tomé de, also spelled thomé de 
souza (b. c. 1515—d. 1573), Portuguese no- 
bleman and soldier who became the first 
governor-general (1549-53) of the Portuguese 
colony of Brazil.

After military service in Africa and India, he 
led a 1,000-man expedition to Brazil, where 
he built the fortified Capital of Salvador. He 
assisted the Jesuits in converting the native 
population and helped to reestablish the king’s 
authority throughout the colony. In 1552 he 
recommended Rio de Janeiro as a site for 
settlement and fortification. Sousa retumed 
to Portugal in 1553 and spent his remaining 
years as the king’s adviser on Brazilian affairs.
sousaphone (musical instrument): see heli­
con.
Sousse (Tunisia): see Hadrumetum; Süsah.



Soussien Stage, lowermost stage of the Late 
Cambrian Series of rocks of North Africa (the 
Late Cambrian Epoch occurred 523 to 505 
million years ago). The Soussien Stage precedes 
the Issafenien Stage. The boundary between 
the Soussien and the late Precambrian lies 
somewhere within a thick limestone sequence 
that is especially well developed in southem 
Morocco. The Cambrian-Precambrian bound­
ary is generally drawn at the first appearance 
of the trilobite genus Callavia and various 
reef-forming archaeocyathids. Soussien faunas 
show affinities with Asiatic faunas.
Soussou (people): see Susu.
Soustelle, Jacques (-Émile) (b. Feb. 3, 
1912, Montpellier, Fr.—d. Aug. 7, 1990, 
Neuilly-sur-Seine), French anthropologist and 
politician who was instmmental in the return 
to power of General Charles de Gaulle in 1958 
but afterward broke with de Gaulle over the 
issue of Algeria.

The son of a railway worker, Soustelle stud­
ied at the École Normale Supérieure and re­
ceived his doctorate from the Sorbonne in 
1937. He took part in several anthropological 
missions to Mexico (1932-39), became assis­
tant director of the Museum of Man in Paris 
(1937-39), and was a professor at the Collége 
de France and the École Coloniale (1938-39).

Beginning as a strong leftist, Soustelle in 
1938 became secretary-general of the Vigi- 
lance Committee of Antifascist Intellectuals. 
After the fall of France to Germany in 1940, 
he joined the Free French forces of General de 
Gaulle in London. He was Free French com- 
missioner of information (1942) and directed 
intelligence operations in Algiers (1943-44).
A member of the Constituent Assembly of 

1945-46, Soustelle was successively minister 
of information and minister of colonies dur­
ing 1945 in the govemment headed by de 
Gaulle. As secretary-general (1947-52) of de 
Gaulle’s Rally of the French People, he led the 
party in the National Assembly after his elec­
tion in 1951. Premier Pierre Mendès-France 
appointed him govemor-general of Algeria in 
January 1955. Initially viewed with suspicion 
by the Algerian French community, Soustelle 
soon came to be regarded as its principal 
spokesman, favouring the economie and po­
litical integration of Algeria with France. He 
was recalled in February 1956 by the Guy 
Mollet govemment.

As the leader of the Gaullist group in the 
National Assembly in 1956-58, Soustelle be­
came known as the “destroyer of ministries”; 
his intensive attacks on their Algerian policies 
led to the downfall of three govemments. He 
retumed to Algeria in May 1958 and became 
a leader of the rebel Committee of Public 
Safety. In Company with the Algerian French 
rebels, the mutinous army, and other sectors 
of French society, he helped to force the May 
28 resignation of Premier Pierre Pflimlin and 
his replacement by de Gaulle. He was ap­
pointed minister of information on July 7, 
1958, and, after de Gaulle’s election to the 
presidency, he became minister for Sahara 
and atomic affairs in January 1959. In Febru­
ary 1960 he left the govemment, increasingly 
in disagreement with de Gaulle’s policies to­
ward Algeria, and went into exile in 1961. In 
December 1962 a warrant was placed for his 
arrest on grounds of plotting against the state. 
With the proclamation of a general amnesty 
in 1968, he retumed to France and became 
director of studies at the École Pratique des 
Hautes Études. He was elected to the Na­
tional Assembly (1973-78) and served on the 
city council of Lyon (1971-77). Soustelle was 
also the founder and president of the National 
Movement of Progress and Liberty (1970). In 
1973 he served as the French representative 
to the Council of Europe. He was elected to 
the French Academy on June 2, 1983.

Soustelle’s publications include La Vie quo- 
tidienne des Aztëques (1955; “The Daily Life

of the Aztecs”), Aimée et souffrante Al- 
gérie (1956; “Beloved and Suffering Algeria”), 
L ’Art du Mexique ancien (1966; Arts of An­
cient Mexico), Vingt-huit ans de Gaullisme 
(1968; “Twenty-eight Years of Gaullism”), 
La Longue Marche dTsraël (1968; The Long 
March of Israel), Lettre ouverte aux victimes 
de la décolonisation (1973; “Open Letter to 
the Victims of Decolonization”), Archéologie 
et anthropologie (1976; “Archeology and An- 
thropology”), LVniverse des Aztéques (1979; 
“The Universe of the Aztecs”), Les Olmé- 
ques, la plus ancienne civilisation du Mexique 
(1979; “The Olmecs, the Most Ancient Civ- 
ilization of Mexico”), and Les Maya (1982; 
“The Mayans”).
Soutar, William (b. April 28, 1898, Perth, 
Perthshire, Scot.^d. Oct. 15, 1943, Perth), 
Scottish poet, second in importance to Hugh 
MacDiarmid among the writers of the Scot­
tish Renaissance movement.

Soutar was educated at Perth Academy and 
the University of Edinburgh. During World 
War I he served for two years in the navy 
and contracted Osteoarthritis, from which he 
suffered thereafter. From October 1923 he 
was a semi-invalid, and, after the failure of 
an Operation in May 1930, he was bedridden. 
He was saved from apathy and despair by his 
delight in the variety of nature and his devo- 
tion to the craft of letters. His “baim-rhymes” 
in Scots, Seeds in the Wind (1933), are beast 
fables that express a mature insight into the 
life of things viewed with the “innocent eye” 
of childhood. In Poems in Scots (1935) he 
developed the ballad style toward the objec­
tive expression of individual lyricism. During 
his last 10 years his principal output in Scots 
consisted of “whigmaleeries,” humorous po­
ems füll of comic exaggeration, interweaving 
the fantastic and the familiär. He was fond of 
miniatures, Publishing Riddles in Scots (1937), 
while as a poet in English he was at his best 
in the pointed epigrams of Brief Words (1935) 
and the short nature lyrics of The Expectani 
Silence (1944).
South, the, region, southeastern United 
States, generally, though not exclusively, con­
sidered to be south of the Mason and Dixon 
Line, the Ohio River, and the 36° 30' paral­
lel. It includes, as defined by the U.S. federal 
govemment, Alabama, Arkansas, Delaware, 
the District of Columbia, Florida, Georgia, 
Kentucky, Louisiana, Maryland, Mississippi, 
North Carolina, Oklahoma, South Carolina, 
Tennessee, Texas, Virginia, and West Virginia. 
The South was historically set apart from other 
sections of the country by a complex of factors: 
a long growing season, its staple-crop pattems, 
the plantation system, and black agricultural 
labour, whether slave or free. White racial 
domination of blacks characterized Southem 
politics and economics from the 17th Century 
and began to yield only after World War II.
The warm climate of the South affords a 

period of 200-290 frost-free days per year, en- 
abling such profitable crops as tobacco, rice, 
sugarcane, and cotton to grow. This climate, 
coupled with abundant rainfall, offered 17th- 
and 18th-century European settlers a superb 
opportunity to raise crops for export if an 
adequate permanent labour supply could be 
found. The source proved to be African slaves, 
made available for purchase through the inter­
national slave trade. From this unique Situa­
tion of supply and demand arose the System of 
plantation slavery, which above all other fac­
tors distinguished the South from other U.S. 
regions. By 1790 blacks constituted about one- 
third of the Southem population and almost 
the entire work force on the plantations. At the 
beginning of the American Civil War (1861), 
more than four million blacks remained in 
bondage, though less than one-sixth of the 
white population actually owned slaves.

Economically the antebellum and cotton- 
oriented South looked to the British textile in-
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dustry for its market and opposed the growing 
politico-economic power of the industrializing 
North. The Southem social philosophy, hold­
ing to an ideal of rural gentry, presented a 
sharp contrast with that of the North, for it 
stressed the conservative values of status in 
a fixed social order rather than freedom, of 
stability rather than progress, and of a genteel, 
aristocratie life-style rather than one based on 
the eamest accumulation of money.

In the period between the American Revo­
lution and about 1830, the North, spurred by 
the Abolitionists (see Abolition Movement), 
passed from mild Opposition to strong con- 
demnation of slavery. In response, the white 
South rose to an unqualified defense of its 
“peculiar institution,” supporting it on the 
grounds of biblical sanction, economic jus- 
tification, the supposed racial inferiority of 
blacks, and the necessity for a well-ordered so­
ciety. Southem separatism in defense of slav­
ery culminated in 1860-61, when 11 Southem 
States (South Carolina, Mississippi, Florida, Al­
abama, Georgia, Louisiana, Texas, Arkansas, 
North Carolina, Virginia, and Tennessee) se- 
ceded from the Union and formed the Con- 
federate States of America. The ènsuing Civil 
War (1861-65) wrought immense destmetion 
on the South, which emerged the loser in the 
conflict. Cropland was ruined, livestock lost, 
railroads destroyed, and billions of dollars in 
slave-related investments wiped out. Recov- 
ering slowly from this destmetion, much of 
the South continued to rely largely on a one- 
crop economy—cotton, tobacco, or rice—and 
to cultivate the crops with the labour of 
black freedmen. The white-dominated South’s 
continuing insistence on the inferiority and 
Subordination of blacks through a system of 
legalized racial-control measures known as 
Jim Crow laws resulted, after Reconstmction 
ended (1877), in the replacement of slavery 
with three institutions: the economic system 
of sharecropping (tenant farming), the politi­
cal system of one-party politics (É>emocratic), 
and the social system of racial Segregation, 
supported by law and custom.

Until 1932 the South remained an impov- 
erished and undiversified region. The growth 
of a textile industry in the Carolinas and the 
movement to develop a “New South” after 
the Civil War had not seriously qualified the 
region’s commitment to cotton, to agriculture, 
and to a mral way of life. The blacks remained 
a kind of peasantry, and the income of the 
South stood at only $372 per capita in 1929, 
while income outside the South was $797 per 
capita. Chronic overproduction of cotton, with 
its attendant low prices, forced more and more 
farmers, both black and white, into sharecrop­
ping: between 1880 and 1930 Southem land 
tenancy increased from 36 to 55 percent. The 
Great Depression of the 1930s caused a total 
bankruptey of the cotton economy, which was 
not relieved until federal New Deal legislation 
intervened to provide payments for reducing 
cotton acreage and for unemployment relief. 
Both of these devices encouraged migration to 
the cities, a trend that was accelerated during 
World War II by a heavy influx of Southem 
blacks to Northem industrial centres.

The New Deal, however, was ultimately to 
benefit the South. The cotton acreage quota 
system led to improvements in productivity 
and to diversification of the agricultural base. 
The Tennessee Valley Authority, a vast river- 
development scheme created in 1933, brought 
electricity to many mral families, further in­
creased farmland productivity through flood 
control and improved soil management, and 
laid the groundwork for new industry.

After World War II, the South began to 
experience a sustained surge in growth and 
industrialization. The increase in the num­
ber of manufacturing establishments and the
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value added by manufacturing after 1939 was 
nearly double that of the nation as a whole. 
Industrial development centred on lumber, 
paper, petrochemicals, aerospace, and agri­
cultural processing. The cultivation of such 
crops as peaches, peanuts (groundnuts), and 
soybeans eradicated the Deep South’s historie 
dependence on cotton, a crop which now 
ranks below livestock and textile production 
in value.

Population growth was slightly above the 
national average after 1940 but almost twice 
the national average after 1970. Contrasting 
sharply with earlier decades when it lost con- 
sistently in interstate migration, the South be­
gan to experience net in-migration in 1960. In 
the 1970s alone, more than 4 million arrivals 
came to the South. Consistent with this growth 
were steady urbanization and increasing per 
capita income for both blacks and whites.

Efforts to end the centuries-old racial Segre­
gation of the South took a positive turn in 
1954 with the U.S. Supreme Court’s landmark 
ruling that public-school Segregation was un- 
constitutional. Under the leadership of Martin 
Luther King and others, the civil-rights move­
ment of the late 1950s and early ’60s brought 
down other racial barriers in the South. Pas­
sage of the Civil Rights Act of 1964 and the 
Voting Rights Act of 1965 institutionalized 
the advances in black rights and profoundly 
altered the biracial system that had been in 
place through the preceding Century.
South Africa, officially republic of south 
africa , Afrikaans republiek van  suid- 
afrika , formerly union  of south africa , 
the southemmost country on the African con­
tinent. The area of South Africa is 433,680

square miles (1,123,226 square km). Its pop­
ulation was estimated to be 38,604,000 in 
1990. These figures include the areas and 
populations of four nominal black African re­
publics (former Bantu homelands under South 
African sovereignty) recognized as indepen­
dent by South Africa but by no other nation. 
The nominal republics are Transkei (indepen­
dent 1976), Bophuthatswana (1977), Venda 
(1979), and Ciskei (1981). These four nominal 
republics comprise about 8 percent of South 
Africa’s total area but 20 percent of its total 
population. South Africa’s administrative Cap­
ital is Pretoria, its legislative Capital is Cape 
Town, and its judicial Capital is Bloemfontein. 
The country lies between latitudes 22° and 
35° S (about 1,100 miles [1,800 km] from 
northeast to Southwest) and longitudes 16° 
and 33° E (about 930 miles [1,500 km] at 
its widest extent from west to east). South 
Africa is bordered by Namibia (northwest), 
Botswana and Zimbabwe (north), Mozam­
bique and Swaziland (northeast), the Indian 
Ocean (southeast and south), and the Atlantic 
Ocean (Southwest). The country entirely sur- 
rounds the independent state of Lesotho.

A brief treatment of South Africa follows.

For full treatment, see macropaedia: South 
Africa.

For current history and for statistics on so­
ciety and economy, see current britannica
WORLD DATA ANNUAL.

The land. South Africa can be divided into 
three major physiographic zones: the broad in­
terior plateau; the surrounding, mountainous, 
semicircular Great Escarpment; and a narrow 
beit of coastal plain. The plateau, ranging in 
elevation from 3,000 feet (900 m) above sea 
level in the west to 8,000 feet (2,400 m) in the 
east, consists of undulating to flat landscapes 
over wide areas. The Great Escarpment, rang­
ing in elevation from 5,000 to 11,000 feet 
(1,500 to 3,350 m), is known by a variety of 
local names such as Transvaal Drakensberg in 
the far northeast and Roggeveldberge in the 
west. Mount Aux Sources (10,823 feet [3,299 
m]), on the northeastem border of Lesotho, is 
the highest point in South Africa. The fertile 
region of the narrow (30- to 80-mile- [48- to 
129-kilometre-] wide) coastal plain lies in the 
west,v south, and east. The Orange and the 
Limpopo are the principal rivers.

South Africa has a temperate subtropical cli­
mate. The summer (December-February) av­
erage temperatures are between 70° and 75° F 
(21 ° and 24° C) and the winter (June-August) 
between 50° and less than 40° F (10° and less 
than 4° C). Mean annual rainfall is about 19 
inches (485 mm). Natural Vegetation varies 
from Mediterranean shrub type in the Cape 
Province to the drought-resistant bush type in 
the semidesert western part of the country; 
some forests are found in the southem Cape 
Province, and grassland covers the rest of the 
republic. The Kruger National Park is one 
of a number of wildlife reserves that protect 
species such as lions, elephants, rhinoceros, 
and antelopes.

South Africa is richly endowed with natu­
ral mineral resources such as coal, asbestos, 
copper, manganese, gold, chromite, uranium, 
platinum, iron ore, diamonds, and natural 
gas. The mineralized zone, one of the lieh­
est in the world, Stretches from the northern 
Transvaal through the Orange Free State and 
northem Cape Province to the west coast.

The people. South African law recognizes 
four racial groups: whites, Coloureds, Asians, 
and Africans (blacks). Accordingly the coun­
try’s ethnolinguistic groups can be divided into 
black African (Nguni [Xhosa, Zulu, Swazi, 
Ndebele], Sotho, Tswana, and Venda); white 
(Afrikaans- and English-speaking); Coloured 
(racially mixed); and Asian (mostly Indian). 
Black Africans make up more than two-thirds 
(of which almost one-fourth are Zulu) of the 
country’s total population; whites comprise 
almost one-fifth of the total, Coloureds one- 
tenth, and Asians most of the remainder. The 
Afrikaans and English languages are both of­
ficial. South Africa’s major religious groups 
include Bantu Christian, Dutch Reformed, 
Roman Catholic, Hindu, and Muslim. Since 
1961 the govemment has encouraged the im- 
migration of whites, particularly those who 
are highly skilled.

More than half of South Africa’s population 
is urban. Population density varies from less 
than 5 persons per square mile (13 persons per 
square km) in the western part of the country 
to a high of 250 persons per square mile (647 
persons per square km) in the black areas on 
the eastem coast of Cape Province. The pop­
ulation growth rate is about one-third higher 
for blacks and Coloureds than for whites. In­
fant mortality, though declining, continues to 
be exorbitant among mral blacks, high among 
urban blacks, and moderate among whites. 
Life expectancy varies greatly according to 
race, being highest for the white population 
and lowest for the black.

The economy. South Africa has a market 
economy that is based largely on services, 
manufacturing, and mining. Economie growth 
has been unevenly distributed among whites

and nonwhites and has been undermined by 
shortages of skilled labour and a surplus of 
unskilled labour. The gross national product 
(GNP), which is not growing as rapidly as the 
population, is that öf a developing country 
but is nonetheless one of the highest in Africa.

Agriculture accounts for less than 6 percent 
of the GNP and employs one-seventh of the 
work force. Arable land is limited to about 
one-tenth of South Africa’s total land area, 
and productivity is low. Droughts are frequent, 
and annual harvests of com (maize), which is 
the chief staple and the nation’s chief farm 
export, fluctuate sharply. Irrigation is inade­
quate, though the Orange River Project was 
initiated in 1962 to greatly expand the land 
under irrigation. Major crops include sugar- 
cane, wheat, potatoes, peanuts (groundnuts), 
and tobacco. Cotton has been recently intro­
duced. Pastures cover two-thirds of the land 
and support sheep, cattle, and other livestock. 
Wool and Karakul pelts are important Com­
modities.
Forests cover less than 4 percent of the land; 

removals of roundwood meet all but a small 
fraction of domestic demand. There are rich 
fisheries off the coast, and annual landings 
include anchovy, stockfish (Cape hake), and 
herring.
Mining accounts for one-seventh of the GNP 

and is dominated by the production of gold. 
South Africa is the world’s largest producer 
of gold, although the importance of gold in 
the nation’s total mineral output has declined 
significantly since 1946. Coal is widely mined, 
and large quantities are exported. South Africa 
must import petroleum, and the South African 
Coal, Oil and Gas Corporation produces sig­
nificant quantities of oil from coal. Significant 
quantities of uranium are mined and sub- 
sequently enriched. A nuclear reactor began 
operating in the province of Cape of Good 
Hope in 1984.
South Africa is also a leading producer and 

exporter of chromite, gern diamonds, plat­
inum, and vanadium. Antimony, industrial 
diamonds, fluorspar, manganese, and Vermic­
ulite are produced in large quantities.

Manufacturing accounts for one-fourth of 
the GNP and employs somewhat less than 
one-eighth of the work force. Most work- 
ers employed in manufacturing are nonwhite, 
and the industrial development of the reserves 
for blacks has been minimal. Principal man- 
ufactures include metal products (particularly 
iron and steel), Chemicals, food and beverages, 
electrical machinery, motor vehicles, textiles, 
and printing and Publishing. Electricity is gen- 
erated mostly from domestic coal.
Unions have been active since 1881 and are 

generally segregated. The Industrial Concilia- 
tion Act of 1956 limits the right of nonwhites 
to organize; however, nonwhite workers won 
a number of concessions after widespread 
strikes in 1973. Some trade unions are in the 
process of becoming multiracial.

Investments by foreign firms declined after 
the Soweto riots of 1976 sparked anti-invest- 
ment sentiment in the developed countries, 
and ownership of numerous industries has 
passed to South African nationals. Protective 
tariffs have been established to reduce imports. 
South Africa’s chief suppliers are the United 
States, Germany, the United Kingdom, and 
Japan. Machinery and transport equipment, 
Chemicals, and metal products are the major 
imports. The United States is the chief market 
for South African exports, although the Sul- 
livan Code (adopted in the United States in 
1977) urges U.S.-owned Companies in South 
Africa to reduce apartheid in the workplace. 
Gold, the country’s largest export commodity, 
is followed by metals and metal products, and 
diamonds.

Government and social conditions. In a na­
tional referendum on Nov. 2, 1983, white 
South Africans approved a new constitution 
granting limited political rights to the coun-



try’s Coloured and Asian minorities. The con­
stitution established a tricameral parliament, 
with separate chambers for whites, Coloureds, 
and Asians. Members of each house are di­
rectly elected by the racial groups they rep- 
resent. The House of Assembly contains 178 
white members, the House of Representatives 
has 85 Coloured members, and the House of 
Delegates has 45 Asian members. Each house 
has the power to legislate for its “own affairs,” 
including, for example, housing, social wel­
fare, education, and local govemment. “Gen­
eral affairs,” including foreign policy, defense, 
taxes, and black affairs, are discussed by joint 
standing committees composed of members 
from all three houses. The African (black) 
majority remains unrepresented in the new 
legislature.

The new constitution increased the powers 
of the chief executive, the state president, who 
is chosen by an electoral college with major­
ity white representation. The state president is 
assisted by an appointed Cabinet, drawn from 
the three racial groups, and the President’s 
Council, which contains 35 elected members 
(20 whites, 10 Coloureds, 5 Asians) and 25 
appointed members. The President’s Council 
resolves disputes between the legislative cham­
bers, and its decisions are final.

The govemment has established 10 Bantu 
(African) national homelands, designated 
Black States, to which it assigned specific 
tribal groups. In 1970 every black was made a 
“citizen” of one of these homelands, whether 
or not the individual had ever lived in the 
region. The effect of this was to eliminate all 
blacks from the body politic of South Africa 
and leave them unrepresented. Four of these 
national homelands had been granted inde­
pendence by the early 1980s and functioned 
as semiparliamentary States. They have not, 
however, been recognized by any other gov­
emment or international organization.

A central policy of the govemment is 
apartheid, which calls for complete segregation 
of whites, Coloureds, Asians, and Africans 
(blacks). The political reforms introduced by 
the 1983 constitution have not altered the 
fundamental legislation of apartheid.

The dominant white party is the National 
Party. Among nonwhites, two tendencies in 
political activity have developed: in black mral 
areas activity has tended toward participation 
in self-govemment, while in black urban areas 
a Black Consciousness movement has arisen, 
asserting racial identity in political affairs. The 
judicial system comprises the Supreme Court, 
the High Court, and lower courts.

The social-welfare services include social 
pensions; family allowances; care for the el- 
derly, handicapped, and children in need; and 
unemployment compensation. Levels of sup­
port vary by race. Urban areas have modem 
health facilities rarely found in mral areas, 
and this contributes to the racial inequality in 
Provision of health services. There is a high 
incidence of infectious disease and widespread 
malnutrition among nonwhites. Housing is 
segregated by race. Relocation of Coloured, 
Asian, and African (black) populations under 
the apartheid policy has resulted in severe 
housing shortages for these groups.

One consequence of three separate educa- 
tional Systems has been a disparity in literacy 
rates among races. Literacy ranges from a 
high of more than 90 percent literate among 
the white population to a low of about 50 
percent literate among the black population. 
Education is compulsory and free for whites 
and Coloureds between the ages of 7 and 16 
and for Asians between the ages of 7 and 15; 
compulsory and free education for Africans 
(blacks) was introduced in 1980.
Although the South African press is increas- 

ingly coming under political and legal con- 
straints, it remains one of the freest on the 
continent. Radio and television broadcasting, 
however, are operated by the state.

Cultural life. The 10 or more languages 
spoken by the South African population reflect 
the country’s cultural diversity. The largest 
group, the blacks, is the most eclectic, and, 
though many have adopted European habits, 
African traditions in language, music, and 
dance remain strong.
The themes of black consciousness are evi­

dent in the poetry and prose of urban writers 
such as Mothobi Mutloatse and Miriam Tlali. 
Adam Small in Afrikaans and Alex La Guma 
in English have written vividly of the effects of 
racial discrimination. Newer recognized writ­
ers such as John Coetzee, Sipho Sepamla, and 
Walli Serote have joined such established fig­
ures as Ezekiel Mphahlele, Nadine Gordimer, 
Alan Paton, André Brink, and Étienne Leroux 
in bringing South African literary life to the 
outside world.
History. In the late Stone Age, about 10,- 

000 years ago, the San (commonly called 
Bushmen) and Khoikhoin (generally but in- 
correctly known as Hottentots) roamed South 
Africa as hunters and gatherers, with the latter 
group developing a pastoralist culture by the 
time of European contact. Iron Age Bantu- 
speaking peoples (to about the 15th Cen­
tury) migrated southward and developed more 
complex community structures, sophisticated 
gold- and copper-mining industries, and an 
active east African trade.
The Portuguese navigator Bartolomeu Dias 

sailed around the southem tip of the country 
in 1488. In 1652 Dutchman Jan van Riebeeck 
established a colony at the Cape of Good 
Hope to serve as a stopping point for Dutch 
East India Company trading vessels. Dutch 
settlers became known as Boers and later 
as Afrikaners after their Afrikaans language, 
which had derived from the settlers’ native 
Netherlandic (Dutch). Interbreeding among 
San, Khoikhoin, and Afrikaners occurred, re- 
sulting in an ethnic group known as Cape 
Coloureds. Afrikaners ventured inland from 
the Cape, becoming seminomadic pastoral 
farmers called trekboers. They encountered 
the populous and settled agricultural Xhosa 
people in the area of the Fish River. In the 
last quarter of the 18th Century, minor cattle 
raids developed into frontier wars between the 
Afrikaners and Xhosa that were to last inter- 
mittently for almost 100 years.

The KJioikhoin were displaced from their 
land and forced to labour under serflike con­
ditions on Afrikaner farms. The San were 
driven into arid or mountainous areas, and 
thousands were killed in retaliation for live- 
stock raids.
In 1795 British forces captured the Cape, re- 

linquished control in 1802, and recaptured the 
colony in 1806. The British initiated a policy 
of subduing Bantu-speaking tribes along the 
frontier. In the 1830s began the “Great Trek,” 
during which Afrikaners with their slaves mi­
grated northward in large numbers across the 
Orange and Vaal rivers. The Boer republics of 
the Orange Free State (1854) and the South 
African Republic (1838; later the Transvaal) 
were established during this period of migra- 
tion. Both gained independence from British 
colonial mie in the 1850s.

The discovery of diamonds (1868) and gold 
(1886) caused the economy to boom during 
the late 19th Century. The Boer republics re- 
sisted British attempts to include them in a 
South African confederation. This resistance 
led to the South African (Boer) War be­
tween the republics and Britain in 1899. By 
1902 Boer resistance had been destroyed, and 
Britain had annexed the republics as new 
colonies.

In 1910 the South African Act established 
the Union of South Africa. South Africa sided 
with Britain in World War I, and by 1915 
its soldiers had defeated German troops occu- 
pying South West Africa (modem Namibia); 
in 1919 the League of Nations mandated the 
former German colony to South Africa.

33 South Africa Act

Throughout the 20th Century South African 
politics have been dominated by the mainte- 
nance of white supremacy. In 1948 the new 
govemment of the white Nationalist Party in­
troduced enforced segregation—apartheid—as 
a formal segregation policy; its built-in racial 
hierarchy has fixed whites and blacks at oppo- 
site ends of the economie and political spec­
trum. In the middle have been the Asians and 
the Coloureds.

Unrest among nonwhites increased from the 
1950s onward, resulting in violent conflicts 
with police over apartheid policy. A law passed 
in the early 1960s suspended many civil rights 
and allowed the govemment to imprison sus- 
pected subversives without a trial.

In 1966 Lesotho (Basutoland) and Botswana 
(Bechuanaland) became independent. In 1968 
South West Africa was renamed Namibia by 
the United Nations, and the question of its 
independence remained unresolved until the 
late 1980s. Mean while, South Africa faced 
growing Opposition in the world and condem- 
nation in the UN for its unyielding policy of 
apartheid.
South Africa, Church of the Province of,
independent church that is part of the Angli- 
can Communion. It developed from the work 
of British clergy among the British soldiers 
and settlers in the Cape of Good Hope in the 
late 18th and 19th centuries. The bishop of 
Calcutta was at first responsible for the area, 
but in 1847 Robert Gray was consecrated the 
first bishop of Cape Town. Through his work 
the church grew, and additional dioceses were 
established. In 1853 he became metropolitan 
(archbishop) of South Africa.

Gray had been influenced by the Oxford 
Movement in the Church of England, which 
emphasized the Roman Catholic heritage of 
the church. Anglicanism in South Africa re­
flected this influence. One result has been the 
establishment of branches of several Anglican 
religious communities in South Africa.

In modem times the church has attempted 
to minister to the country’s black population 
and has actively opposed the govemment’s 
policy of apartheid, or separate development 
for whites and blacks.

To make the best use of the Britannica, 
consult the index  first

South Africa Act (1909), act that unified the 
British colonies of the Cape, Natal, Transvaal, 
and Orange River. It was the work of white 
delegates to a national convention at Durban, 
Natal, in 1908, who represented white elec- 
torates, less than one-fifth of the population 
of South Africa.

The constitution agreed upon at Durban 
was largely the work of Jan Smuts, colonial 
secretary of the Transvaal (and of his En­
glish secretary, R.H. Brand), and was mod­
eled upon the Australian constitution of 1900. 
Most power was to be concentrated in the all- 
white union Parliament. Before the conven­
tion Smuts and John X. Merriman, prime 
minister of the Cape Colony, had agreed that 
a “colour-blind” franchise should be confined 
to the Cape and, even there, should be subject 
to constitutional amendment. The amend- 
ment procedure—two-thirds majority of both 
houses sitting together—was the same for the 
clause guaranteeing equal status to English 
and Dutch. Cape African and Coloured vot- 
ers also lost their right (never exercised) of 
electing their own people to Parliament. The 
political colour bar was thus enshrined in the 
constitution. One of the political issues that 
most vexed the delegates was that of the Cap­
ital of the new union; finally a compromise 
was reached, with Pretoria becoming the ad-
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ministrative, Cape Town the legislative, and 
Bloemfontein the judicial Capital.

The draft constitution was passed as an act 
of the British Parliament in 1909, and the 
union was inaugurated on May 31, 1910, with 
Louis Botha as the first prime minister. Many 
British members of Parliament and some 
white South African politicians were aware of 
the discriminatory nature of the new act, but 
it was argued that the political and economic 
advantages of union would outweigh the dis- 
advantages.
South African literature, body of writings 
in either Afrikaans or English produced in 
what is now the Republic of South Africa.

South Africa was colonized by Europeans 
against the resistance of Africans and was 
for some time afterward a battlefield between 
Briton and Boer. Although South Africa be­
came independent in 1910, the nation’s varied 
ethnic and racial constituents have not yet 
been unified in a harmonious whole. Both la­
tent and overt violence continues between the 
black and white races, and the tension arising 
from their unequal relations is the authentic 
note of much South African literature. Indige- 
nous South African literature effectively began 
in the late 19th Century and became fairly co- 
pious in the 20th Century. Much of the work 
by persons born in South Africa was limited 
in its viewpoint; often these writers only dimly 
apprehended the aspirations, perceptions, and 
traditions of South Africans belonging to a 
race other than their own. English-speaking 
South African writers are mainly urban and 
cosmopolitan; their culture is English, and 
they write primarily for the English-speaking 
audience abroad. By contrast, Afrikaans writ­
ers belong to a close-knit community—born of 
a defensive posture—with shared experiences 
(including rural roots), shared aspirations and 
religion, and a strong sense of nationhood.

The twin 2uth-century phenomena of ur- 
banization and the Separation of the black 
and white races by govemment policy has 
greatly affected the psychological makeup and 
thus the literary expression of English- and 
Afrikaans-speaking whites and of Africans. 
The Afrikaners sense of community intensi- 
fied, but growing pressure on Afrikaners to 
conform to the official racial strictures threw 
up several notable rebels among their writ­
ers. White English writers found their context 
more complex but also more difficult to en- 
compass than they had hitherto experienced 
it, while African and mixed-race (Coloured) 
writers took the first steps toward establish- 
ing a literature that would reflect their own 
aspirations and views. The moral and artistic 
challenges inherent in South Africa’s Situa­
tion stimulated writing up to a point, but the 
South African preoccupation with race Prob­
lems may ultimately have proven inimical to 
the creation of an authentic national litera­
ture.

In Afrikaans. Although Afrikaans had di- 
verged sufficiently from its parent Dutch by 
about 1750 to be considered a language on its 
own, the first Afrikaans texts were published 
more than a Century later. In 1875 a group of 
nationally conscious men established the As­
sociation of Tme Afrikaners, which eventually 
published the first newspaper, the first mag­
azine, and the first books in Afrikaans. The 
leader of the so-called First Afrikaans Lan­
guage Movement was S.J. du Toit, a Dutch 
Reformed pastor and a versatile and prolific 
author. The first writings in Afrikaans were 
propagandist, aiming to break down prejudice 
against the new language and to prove that it 
could be used effectively as a means of com- 
munication.

Out of defeat in the South African War 
(1899-1902) came a new upsurge to establish

Afrikaans as a national language. The “Second 
Afrikaans Language Movement” spread north 
from Cape Province, and Afrikaans gradually 
won ascendancy over Dutch, replacing Dutch 
as the medium of instruction in schools, the 
language of the Dutch Reformed Churches, 
and finally as an official language of the (then) 
Union of South Africa in 1925.
Outstanding writers of the second movement 

were primarily poets: Eugène Marais, with his 
intense and compassionate verse on human 
suffering; Jan Francois Elias Celliers, a pas­
toral poet; Jakob D. du Toit (Totius), who 
wrote some of the best elegiacs in Afrikaans; 
and C. Louis Leipoldt, the foremost war poet 
and one of the best dramatists. In Realism 
two novelists achieved success with their de- 
lineations of the folk of farms and villages— 
Jochem van Bruggen and Jan van Melle. The 
two foremost romantic novelists were D.F. 
Malherbe, who wrote numerous prolix narra­
tives on Biblical themes and South African 
pioneering history; and C.M. van den Heever, 
whose work is based mostly on the Afrika­
ners conflicts in the transition from a rural to 
an urban society. Important too are the sto­
ries and sketches of M.E. Rothmann, whose 
pure prose style and compassionate analyses 
of family life won recognition. In the 1920s, 
Problems of religion and personal reiation- 
ships came to the fore in Afrikaans writing. 
F.P. van den Heever was the outstanding poet 
at this time. His anti-conformism foreshad- 
owed the great upsurge of “new” poetry in the 
1930s.
The supreme event in Afrikaans literature 

was the appearance of a group of talented 
poets, the Dertigers (Men of the ’30s), begun 
by W.E.G. Louw with Die ryke dwaas (1934; 
“The Rieh Fool”). This sensitive poet, with 
his searing conflicts between God and Eros, 
exemplified qualities soon to become the new 
generation’s hallmark. He was followed by 
his elder brother, N.P. van Wyk Louw, prin­
cipal Creative artist and theoretician of the 
new movement. Van Wyk Louw demanded 
a new approach, a deeper and more honest 
expression of intimate experience, an evoca- 
tion of the complete life of man. Each of 
van Wyk Louw’s books was a milestone. He 
achieved mastery in every form, writing the 
finest odes, sonnets, modern ballads, and love 
lyrics in Afrikaans. His dramatic monologue 
“Die Hond van God” (1942; “The Hound of 
God”) was unsurpassed in the Dutch litera- 
tures, and his epic poem Raka (1941) became 
a classic. Other poets of the 1930s were Elis­
abeth Eybers, whose verse dealt initially with 
the intimate confessions of women but broad- 
ened out to a penetrating, objective approach 
to human problems in general; and Uys Krige, 
who besides writing vivid romantic poetry was 
a short-story writer and playwright and a fine 
translator from the Romance languages.

The poet D J. Opperman came into promi- 
nence in 1945. His technique superimposes 
different historical levels intermingled with 
a fascinating mosaic of themes, images, and 
allusions from a common Western heritage. 
Many of his poems are about the poet’s 
craft. He makes frequent use of both simple 
metaphor and historical allusion in his work. 
Of the poets writing in the vemacular of the 
Cape Coloureds, Adam Small is the most tal­
ented.

Afrikaans moved from being an essentially 
pastoral language to an urban one, express- 
ing the frustrations and stresses of the city 
dweller. From the 1950s onward young writ­
ers came to the fore in the novel, short story, 
prose poem, experimental drama, and poetry. 
Generally, the avant-garde novels of “men of 
the ’60s” caused indignation among the more 
conservative. The revolt of such young writ­
ers as Breyten Breytenbach and Ingrid Jonker, 
both poets, and Etienne Leroux and André 
Brink, both novelists, went deeper than the 
mere extemals of religious or sexual ortho-

doxy; their revolt was part of a new way of 
life, of urbanization, of contact with reality in 
a wider, more European context. Leroux ex- 
plored the dilemma of modern man in search 
of a myth, the inexhaustible fantasy and satire 
of his work and its use of archetypal concepts 
making it unique in Afrikaans.

Afrikaans drama lagged behind poetry and 
prose. The two most important dramas—N.P. 
van Wyk Louw’s Germanicus (1956) and Op- 
perman’s Periandros van Korinthe (1954)— 
are both on classical themes and in verse form.
In English. South African literature in En­

glish effectively began in the late 19th Century 
in the States preceding the Republic of South 
Africa and became fairly copious in the 20th. 
During the early 1900s, Africans, largely cut 
off from tribal customs and values (including 
the oral literary tradition), began to write in 
English. In the middle decades many talented 
Africans served literary apprenticeships on 
populär English newspapers and periodicals, 
such as Drum, aimed at the African reader in 
his poverty-striken but lively “township.” At 
about that time, too, English-speaking writers, 
both black and white, began to mix on a lim­
ited scale, a cross-fertilization that may have 
had seminal value for literature. Regrettably, 
it was short-lived; many African and white 
writers went into exile for political reasons.

Reviewed here are some of the more no­
table English-speaking writers and their works. 
Prominent among them is Olive Schreiner, 
a liberal and a powerful writer on local and 
international affairs, who composed the first 
great South African novel, The Story of an 
African Farm (1883). Others include William 
Plomer, who pioneered race relations as ma­
terial for fiction in the novel Turbott Wolfe 
(1925), and Pauline Smith, whose stories in 
The Little Karoo (1925) dealt sympathetically 
with rural Afrikaners. Laurens van der Post, 
in a novel, In a Province (1934), dealt with 
the African-coming-to-town theme.

Cry, the Beloved Country (1948) established 
Alan Paton’s international reputation, which 
later writing, such as the novel Too Late the 
Phalarope (1953) and the stories in Debbie 
Go Home (1961), enhanced. His work is char­
acterized by rhythmic prose, a compassionate 
view of South Africa’s tormented race rela­
tions, and irony. Nadine Gordimer made an 
impact abroad with her first novel, The Lying 
Days (1953). A meticulous observer of the 
physical world and of nuances in human rela- 
tionships, she writes astringently and without 
sentimentality, her talent at its best perhaps 
in such short-story collections as Not for Pub­
lication (1965). The early novels of Dan Ja­
cobson were deservedly praised, providing as 
they did a peculiarly incisive view of racially 
divided South African society. Restraint and 
wry humour are characteristic of his best 
works, which include the short-story collection 
Beggar My Neighbour (1964) and the novel 
The Beginners (1965). Peter Abrahams (Teil 
Freedom: Memories of Africa [1954]) was a 
prolific expatriate Coloured novelist. In his 
short stories and novellas (e.g., A Walk in the 
Night [1962]), Alex La Guma used the racy 
Coloured English vernacular that owes much 
to Afrikaans. His other writings include And 
a Threefold Cord (1964), The Stone-Country
(1965), and In the Fog of a Season’s End 
(1972). Other writers of protest include Lewis 
Nkosi, author of a collection of essays, Home 
and Exile (1965), and Ezekiel Mphahlele, 
whose autobiographical Down Second Avenue 
(1959) has become a South African classic. 
Nkosi and Mphahlele, both Africans, worked 
for Drum magazine, which provided an im­
portant forum for their ideas. The two went 
into exile. Among younger novelists, Jillian 
Becker has written two powerful works, The 
Keep (1967) and The Union (1971).

Warm humour, rare in South African writ­
ing, is abundant in the work of H.C. Bosman, 
who deals affectionatély with Afrikaners of



the old school in Mafeking Road (1947) and 
A Cask of Jerepigo (1957). The only drama 
of note in English is that of Athol Fugard, 
particularly The Blood Knot (1963) and Hello 
and Goodbye (1966). Fugard’s penetrating and 
pessimistic analyses of the South African Sit­
uation in such later plays as Boesman and 
Lena (1969) and Sizwe Bansi is Dead (1972) 
secured his reputation as a dramatist of inter­
national importance.
Many South African English poets expressed 

their consciousness of the difficulty of finding 
language and rhythm appropriate to uniquely 
South African material; some, too, expressed 
a sense of being aliens as people as well as 
poets. Guy Butler expressed much of this in 
his fine poem “Home Thoughts” (1956). F.C. 
Slater often evoked by image and rhythm 
a uniquely South African experience, as in 
“Lament for a Dead Cow” (Collected Poem 
[1957]). In the 1920s came the work of ma­
jor poets Roy Campbell and William Plomer. 
As satirists they debunked much of the shal- 
lowness and sentimentality that characterized 
South African verse of the period. Campbell, 
whose adventurous life was reflected in his 
powerful poetry, wrote vigorously extroverted 
verse that often sounded a note of menace. 
His most famous work was his long sym- 
bolic poem The Flaming Terrapin (1924). The 
acutely observant Plomer wrote with restraint 
and experimented with rhythm and diction in 
such works as Notes for Poems (1927) and 
Visiting the Caves (1936). Another poet of 
ment is O.M. Mtshali, whose Sounds of a 
Cowhide Drum (1971) received acclaim.

(E. v.H./M. V.F./Ed.) 
Bi b l i o g r a p h y . C.M. van den Heever and Theo­
dore J. Haarhoff, T h e A ch ie ve m e n t o f  A fr ik a a n s  
(1934); Nadine Gordimer and Lionel Abrahams 
(eds.), Sou th  A fr ican  W ritin g  T o d a y  (1967).
South African National Gallery, Afrikaans
SUID-AFRIKAANSE NATIONALE KUNSMUSEUN,
museum of art in Capetown, S.Af., devoted to 
the origins and development of art in South 
Africa and also showing indigenous and Eu­
ropean art as source materials. The basis of 
the gallery is a bequest of pictures made in 
1872 by B. Bayley. In 1895 the govemment 
took over the collection and the gallery was 
incorporated. Its present building opened in 
1930. Important gifts to the museum include 
the bequest of A. de Pass, particularly strong 
in 19th-century French and English paintings, 
drawings, prints and sculpture, and an impor­
tant gift of etchings and lithographs by Frank 
Brangwyn in 1929. British portraits and sport- 
ing paintings were given in 1942 in another 
bequest. Teak doors that lead to the Lieber- 
man Room, the gallery devoted to South 
African European art, were carved by Herbert 
Meyerowitz.
South African Party, former political party 
in the Union of South Africa, founded by 
Louis Botha in conjunction with the creation 
of the Union of South Africa in 1910. It strove 
to conciliate British South Africans and Boers 
within the framework of the British Common­
wealth. The party was formed from the coali­
tion that won control of the govemment in 
the elections of 1910, making Botha the first 
prime minister of the Union. Before long the 
party lost J.B.M. Hertzog, a member of Bo- 
tha’s first Cabinet, who in 1914 founded the 
Opposition National Party to express a more 
stridently Afrikaner perspective. The South 
African party, a strong supporter of the Allies 
in World War I, stayed in power for 14 years. 
Jan Smuts became prime minister after Botha 
died in 1919. The party, led by Smuts, was 
strengthened in 1920-21 with the addition of 
members from the defunct Unionist Party, 
the strongly pro-British party of Cecil Rhodes 
and Leander Jameson.

A crisis in the mining industry, with the 
resultant discontent among white labourers, 
contributed to the South African Party’s de­

feat in the elections of 1924. The victory went 
to the National Party; Hertzog became prime 
minister. The South African Party remained 
in Opposition until 1933, when it formed a 
coalition with and then merged with the Na­
tional Party—in difficulties because of eco­
nomie depression—to form the United Party 
(in füll, the United South African National 
Party).
South African Republic, either of two 19th- 
century Boer States in what is now South 
Africa. The first was established in the Potchef- 
stroom area of the Transvaal, by Voortrekkers 
(Afrikaner migrants from the Cape) in 1838. 
In 1860 the name was applied to the amal- 
gamated Boer republics in the area bounded 
by the Vaal, Hartz, and Limpopo rivers. An- 
nexed by Britain in 1877, this South African 
Republic became the Crown Colony of the 
Transvaal. In December 1880 rebellious Boers 
in the Transvaal again proclaimed a South 
African Republic; and after its conquest in 
1900 during the South African War, it once 
again became the Crown Colony (and after 
1910, the Province) of the Transvaal.
South African War, also called boer war, 
or anglo- boer war (Oct. 11, 1899-May 31, 
1902), war fought between Great Britain and 
the two Boer (Afrikaner) republics—the South 
African Republic (Transvaal) and the Orange 
Free State. Although it was the largest and 
most costly war in which the British engaged 
between the Napoleonic Wars and World War 
I, it was fought between wholly unequal pro- 
tagonists. The total British military strength 
in South Africa reached nearly 500,000 men, 
whereas the Boers could muster no more than 
about 88,000. But the British were fighting 
in a hostile country over difficult terrain, 
with long lines of Communications, while the 
Boers, mainly on the defensive, were able to 
use modem rifle fire to good effect, at a time 
when attacking forces had no means of over- 
coming it.

The war began on Oct. 11, 1899, following 
a Boer ultimatum directed against the rein- 
forcement of the British garrison in South 
Africa. The crisis was caused by the refusal 
of the South African Republic, under Pres. 
Paul Kruger, to grant political rights to the 
Uitlanders (foreigners; i.e., non-Dutch and 
primarily English) population of the mining 
areas of the Witwatersrand, and the aggressive 
attitudes of Alfred Milner, Ist Viscount Mil- 
ner, the British High Commissioner, and of 
Colonial Secretary Joseph Chamberlain, in re­
sponse to this obduracy. An underlying cause 
of the war was the presence in the Transvaal of 
the largest gold-mining complex in the world, 
beyond direct British control, at a time when 
the world’s monetary Systems, preeminently 
the British, were increasingly dependent upon 
gold.

The course of the war can be divided into 
three periods. During the first phase, the 
British in South Africa were unprepared and 
militarily weak. Boer armies attacked on two 
fronts, into Natal from the Transvaal, and into 
the northern Cape from the Orange Free State; 
the northern districts of the Cape Colony re- 
belled against the British, and joined the Boer 
forces. In the course of Black Week (Decem­
ber 10-15) the Boers defeated the British in 
a number of major engagements and besieged 
the key towns of Ladysmith, Mafeking, and 
Kimberley; but large numbers of British re- 
inforcements were being landed, and slowly 
the fortunes of war turned. Before the siege 
of Ladysmith could be relieved, however, the 
British suffered another reverse at Spion Kop 
(January 1900).

In the second phase, the British, under Lord 
Kitchener and Frederick Sleigh Roberts, Ist 
Earl Roberts, relieved the besieged towns, 
beat the Boer armies in the field, and rapidly 
advanced up the lines of rail transportation. 
Bloemfontein was occupied by the British in
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February 1900, and Johannesburg and Preto­
ria in May and June. Kruger left the Transvaal 
for Europe. But the war, which until then 
had largely been confined to military opera- 
tions, was by no means at an end, and at the 
end of 1900 entered upon its most destruc- 
tive phase. For 15 months Boer commandos, 
under the brilliant leadership of generals such 
as Christiaan Rudolf de Wet and Jacobus 
Hercules De la Rey, harried the British army 
bases and Communications; large rural areas 
of the Transvaal and the Free State (which the 
British annexed as the Orange River Colony) 
remained out of British control.

Kitchener responded with barbed-wire and 
blockhouses along the railways, but when 
these failed he retaliated with a scorched-earth 
policy. The farms of Boers and Africans alike 
were destroyed and the Boer inhabitants of 
the countryside were rounded up and held in 
segregated concentration camps. The plight of 
the Boer women and children in these camps 
became an international outrage—more than
20.000 died in the carelessly run, unhygienic 
camps. The commandos continued their at- 
tacks, many of them deep into the Cape 
Colony, Gen. Jan Smuts leading his forces to 
within 50 miles of Cape Town. But Kitch- 
ener’s drastic and brutal methods slowly paid 
off. The Boers had unsuccessfully sued for 
peace in March 1901; finally, they accepted 
the loss of their independence by the Peace 
of Vereeniging (see Vereeniging, Peace of) in 
May 1902.
South America, fourth largest continent and 
southernmost of the two main New World 
land masses. It covers an area of 6,878,192 
sq mi (17,814,435 sq km), comprising about 
one-eighth of Earth’s land area. The continent, 
broad in the north and tapering to a point in 
the south at Tierra del Fuego, extends about 
4,500 mi (7,200 km) from Punta Gallinas, 
Colombia, in the north to Cape Hom, Chile, 
in the south. At its broadest point, near where 
it is crossed by the Equator, South America 
extends about 3,300 mi from east to west; 
four-fifths of its land mass lies within the trop- 
ical zone. Bounded by the Caribbean Sea to 
the north-northwest, the Atlantic Ocean to the 
northeast, east, and southeast, and the Pacific 
Ocean to the west, the continent is separated 
from Antarctica by the Drake Passage. In the 
northeast it is joined to North America by 
the Isthmus of Panama, which forms a land 
bridge narrowing to about 50 mi at one point. 
In 1984 the population of the continent was 
estimated to be 259,661,000.

The article that follows is a summary 
of significant detail about South America. 
Füller treatment is provided in the follow­
ing macropaedia articles. For geography and 
history, see South America; for information 
about regional aspects of South America’s his­
tory, see Latin America, The History of; and 
for information about South America’s indige­
nous peoples and their traditional cultures, see 
American Indians. For information about its 
major cities, see Buenos Aires; Caracas; Lima; 
Rio de Janeiro; Säo Paulo.
For current history and for statistics on so­

ciety and economy, see britannica  world
DATA ANNUAL.

The land. Topographically the continent 
may be divided into three sections: the young 
mountain chains of the Andes in the west, 
the ancient, crystalline Guiana-Brazilian Con­
tinental shield in the east and north-centre, 
and the sedimentary basins peripheral to the 
shield. The Andes mountain ranges are about
5.000 mi long (north to south) and are sec­
ond in average height only to the Himalayas 
of Asia. They border the Pacific Ocean for 
the entire length of the continent and rise at 
the central Chilean-Argentine border to Mt.
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Aconcagua (22,831 feet [6,959 m]), the high­
est peak in the Western Hemisphere. The An­
des region is seismically active and prone to 
earthquakes.

The continental-shield region in the east, 
which is separated into two unequal sec- 
tions (the Guiana Highlands and the Brazilian 
Highlands) by the Amazon lowlands, con­
tains the continent’s oldest rocks. The Guiana 
Highlands are a low, sparsely settled plateau 
constituting much of present-day Venezuela 
and Guyana. The Brazilian Highlands, cover­
ing an area of 580,000 square miles (1,502,- 
200 square km) and comprising virtually all 
of eastern and Southern Brazil, slopes gently 
down toward the Atlantic Ocean in the east; 
in the southeast it drops more abruptly, some­
times by as much as 2,600 feet (790 m) at 
the Serra do Mar. Patagonia, an insular rather 
than a Continental shield, is mostly a succes- 
sion of arid plateaus lying to the east of the 
Andes in Southern Argentina.

Extending southward down the middle of 
the continent is a series of lowlands and river 
basins peripheral to the shields that separate 
the highlands and the Andes from one another. 
Among these lowlands is the Amazon River 
basin, the world’s largest river basin, having an 
enormous drainage area of 2,722,000 square 
miles (7,050,000 square km). The Pampas of 
eastern Argentina consists of an immense ac- 
cumulation of loose sediment brought down 
from the Andes by rivers or by dust storms. 
Covering an area of about 300,000 square 
miles (777,000 square km), the fertile soils of 
the Pampas constitute one of South America’s 
most productive agricultural areas.

South America’s hydrology is dominated by 
the Amazon River basin, which drains a third 
of the continent’s land area into the Atlantic 
Ocean. Second in length after the Nile River, 
the Amazon has a discharge rate three times 
that of the Congo River in Africa. Two other 
important river Systems, the Orinoco and the 
Rio de la Plata, also empty into the Atlantic 
Ocean; no rivers of similar size empty into 
the Pacific Ocean. Most of the lakes of South 
America are mountain lakes in the Andes or 
along their foothills. Lake Titicaca, lying at 
an elevation of about 12,500 feet (3,810 m) 
between Peru and Bolivia, is the highest fresh- 
water lake in the world.

South America can be divided into four well- 
marked climatic regions: tropical, temperate, 
arid, and cold. The tropical climate zone 
evokes two types of vegetative response: the 
rain-forest type occurs on the Pacific coast 
of Colombia, in the Amazon basin, and on 
parts of the coast of Brazil; the savanna type 
is found in drier areas peripheral to the rain- 
forest beit, in the Orinoco basin, on the 
Brazilian Highlands, and in part of western 
Ecuador. Temperate climate, characterized by 
lower winter temperatures, is found in parts 
of Chile, Argentina, Paraguay, and Southern 
Brazil. Arid climates are found principälly in 
Patagonia east of the Andes and in northeast­
em Brazil. Cold climates, with average annual 
temperatures of less than 50° F (10° C), occur 
only in the southemmost parts of Argentina 
and Chile and in the high Andes. Over most 
of South America rainfall is plentiful, aver- 
aging between 40 and 80 inches (1,016 and 
2,032 mm) per year, with heavier rainfalls in 
the Amazon basin. The largest arid area is the 
Patagonian Desert, which covers nearly all of 
southem Argentina.
About 7 percent of the South American con­

tinent is arable; much of this is devoted to the 
production of com (maize), wheat, and rice. 
Roughly one-fourth of the continent is under 
permanent pasture. More than one-half of the 
total land area is covered by forest, princi- 
pally the enormous but rapidly diminishing 
Amazonian rain forests. About 2,500 differ­

ent species of trees grow in the rain forests 
of the Amazon alone. Almost a fourth of all 
the known species of animals live in the rain 
forests, plateaus, rivers, and swamps of South 
America. They include such rare or indige- 
nous forms as llama, jaguar, alpaca, capybara, 
sloth, giant anteater, rhea, manatee, and pi­
ranha.

South America possesses abundant reserves 
of several important minerals. Its deposits of 
iron, found mainly in Brazil and Venezuela, 
represent almost one-fifth of the world’s to­
tal. Chile and Peru possess one-fourth of the 
world’s copper reserves, while tin is found 
in major quantities in Brazil and the east- 
em Andes of Bolivia. Significant deposits of 
columbium (niobium), molybdenum, bauxite, 
lead, and zinc are also located throughout 
the continent. The most important of the 
continent’s modest reserves of petroleum and 
natural gas are located in Venezuela. South 
America has about 20 percent of the world’s 
hydroelectric potential; but as of the early 
1990s, even with aggressive development, it 
had little more than 10 percent of the world’s 
installed capacity. The continent’s coal re­
serves are insignificant on a global scale.

The people. Four main ethnic components 
have contributed to the present-day popula­
tion of South America: American Indians, 
who were the pre-Columbian inhabitants; the 
Iberians, Spanish and Portuguese who con­
quered and dominated the continent until the 
beginning of the 19th Century; the Africans, 
imported as slaves by the colonizers; and, fi­
nally, the post-independence immigrants from 
overseas, mostly Germans and southem Eu- 
ropeans. *

Spanish is the official language throughout 
South America except for Portuguese in Brazil, 
French in French Guiana, English in Guyana, 
and Dutch in Suriname. Less than 10 percent 
of South America’s total population are speak­
ers of Indian languages, and of these more 
than three-fourths are in the Central Andean 
area. South America is predominantly Chris­
tian in religious afliliation (about 90 percent), 
and about 95 percent of these are Roman 
Catholic. Religious practices of the indigenous 
Indians account for most of the non-Christian 
sector.
The population growth rate of tropical South 

America (the countries north of Argentina, 
Chile, and Uruguay), long one of the highest 
in the world, peaked at 3 percent annually in 
1955-65, but has declined substantially since 
then. Brazil, with more than 150 million peo­
ple, has the sixth largest population in the 
world, and half of South America’s.

Temperate South America has lower growth 
rates, mostly because of decreased fertility 
starting in the 1950s. Family-planning pro­
grams were introduced in most countries 
during the 1960s, and adherence to Roman 
Catholic church prohibitions against the use of 
artificial birth-control methods subsequently 
declined. Birth rates are lower in urban areas 
and among more educated women. In most 
South American countries, however, children 
younger than 15 years comprise about two- 
fifths of the national population; the only ex- 
ceptions are Argentina, Chile, and Uruguay.

In Uruguay, Argentina, Chile, and Venezuela, 
more than 80 percent of the population lives 
in urban areas. Altogether more than 35 mil­
lion persons live in the huge metropolitan 
areas of only three cities (Rio de Janeiro, Säo 
Paulo, and Buenos Aires). Although the ur­
ban areas are crowded, the general population 
density of the continent is moderate.

The economy. Brazil accounts for almost 
three-fifths of South America’s economic out­
put and is the dominant economic power of the 
continent, followed by Argentina, Venezuela, 
and Colombia. South America’s aggregate 
gross national product (GNP) reached ap- 
proximately $545,800,000 in 1987; GNP per 
capita averaged $ 1,590 and ranged from about

$380 in Guyana to approximately $3,230 in 
Venezuela. Industrialization was farthest ad­
vanced in Brazil, Argentina, and Uruguay. 
Income tends to be unevenly distributed in 
South America between large numbers of 
poor people and a small number of wealthy 
families, with the growing middle classes still 
a minority in most countries. Most countries 
have free market or mixed state and private 
enterprise economies.
Agriculture employs approximately one- 

fourth of the overall South American work 
force. Despite the continent’s reputation as 
a food producer, agricultural productivity is 
generally low, and land utilization is ineffi­
ciënt. Many countries are not self-sufficient 
in agricultural production, or only just self- 
sufficient, with no useful surplus.
The Bolivian and Peruvian Andes and parts 

of Ecuador and Colombia are characterized by 
small-scale, subsistence farming of crops such 
as beans, corn (maize), and potatoes, inter- 
spersed with large haciendas (ranches) devoted 
to cattle and sheep production. In the tropical 
lowlands of Brazil, Paraguay, Peru, Colom­
bia, and Venezuela, there is more commer­
cial production of bananas, citrus fruits, and 
vegetables, as well as staples such as cassava, 
beans, and rice. Sugar, cocoa, and coffee are 
other major agricultural products. The nat­
ural grasslands of the Pampas in Argentina, 
Uruguay, and southem Brazil are used for 
a combination of cattle and grain farming. 
Patagonia is also an important region for live­
stock, producing sheep for wool and some 
meat. Chile and Pem have excellent fishing 
resources along their long coastlines; Chile’s 
total catch is the world’s fifth largest, and Pe- 
m ’s is the sixth largest.

The concentration of land in very large 
holdings is a continuing problem in South 
America, and land reform has been a recur- 
rent promise of many govemments. Land re- 
forms have been undertaken most extensively 
in Chile, Bolivia, and Pem, while over the 
rest of the continent the rate of reform has 
been much slower. Despite its vast timber re­
sources, the commercial exploitation of forest 
resources is difficult in South America, largely 
because tropical forests contain such a wide 
variety of species that exploitation of any one 
species is relatively uneconomical. The process 
of the destmetion of habitats, in particular 
that of the Brazilian rain forest, has continued 
to accelerate throughout the continent, where 
previously primeval conditions had remained 
stable for centuries.
Mineral production, primarily for export, is 

very important in many regions of South 
America. Chile produces almost one-fifth of 
the world’s copper; Brazil produces one-sixth 
of tfie world’s tin and one-seventh of the 
world’s iron ore. Brazil is also a leading pro­
ducer of gold, manganese ore, chromite, and 
steel, while Pem is a leading producer of zinc, 
lead, and copper. Venezuela is South Amer­
ica’s dominant producer of emde petroleum, 
ranking among the major world produc­
ers. Three-fourths of the continent’s electrical 
power is generated from hydroelectric sources, 
two-thirds of which originates in Brazil.

In most South American countries the man­
ufacturing sector is relatively underdeveloped 
and dominated by light industries or the pro­
cessing of raw materials for export. The ex- 
ceptions are Argentina and Brazil, which are 
industrialized with well-diversified manufac­
turing sectors producing iron and steel, refined 
petroleum, petrochemicals, and Capital goods 
such as automobiles. Nearly all the continent’s 
manufacturing is concentrated in the great 
metropolitan centres such as Säo Paulo, Rio 
de Janeiro, and Buenos Aires. Many South 
American countries have nationalized major, 
formerly foreign-owned, industries.

South America suffers from an inadequate 
transportation network throughout much of 
the interior, as roads and railroads are concen-



trated primarily along the peripheries of the 
continent. Except for the Orinoco, the conti­
nent’s principal rivers are not readily navigable 
by large vessels. Most important long-distance 
movement has been by sea, and the ports 
remain the chief centres of population and 
trade, supplemented by airport service and 
some newer highways.

South America’s imports substantially out- 
weigh exports, and many countries suffer 
chronic balance-of-trade deficits. Most export 
trade is with the United States and members of 
the European Economie Community (EEC); 
imports are largely supplied by the United 
States, the EEC, and Middle Eastem coun­
tries. Intra-regional trade within the conti­
nent is slowly increasing. All South American 
countries, with the exception of Guyana and 
Suriname, are members of the Latin-Ameri- 
can Integration Association, the parent Orga­
nization of which was established in 1960 to 
integrate Latin-American markets. All inde­
pendent nations belong to the United Nations 
(UN), and only Guyana is not a member of 
the Organization of American States (OAS). 
Administrative and social conditions. A mix 

of democratie and nondemocratic forms of 
govemment characterized South America of 
the mid-1980s. Most of the 14 political units 
were nominally democratie republics. Never- 
theless, four were directly mied by the mili­
tary (Bolivia, Chile, Uruguay, and Suriname; 
Argentina only regained civilian control in 
1983 and Brazil only in 1985); Paraguay and 
Guyana retained civilian mie propped up 
by the military; Venezuela, Colombia, Pem, 
and Ecuador were essentially democratie, with 
Venezuela the most exemplary; French Guiana 
remained an overseas department of France; 
the Falklands remained a British dependency, 
while Suriname was in a state of transition.

Most countries have a judicial system headed 
by a supreme court relatively independent 
of outside (particularly military) interference. 
Most countries are largely dependent on the 
United States for military weaponry, although 
weaponry was increasingly purchased from 
western Europe and Israel when U.S. military 
aid was suspended.

In 1980 Bolivia, Ecuador, Pem, and Colom­
bia did not meet UN Standards for daily 
minimum calorie nutritional intake. These 
countries also had lower life expectancy rates 
and higher infant mortality rates than the rest 
of the continent.

Respiratory diseases were a leading cause of 
death in the Andean countries; leading causes 
of mortality among reportable diseases in all 
South America included circulatory ailments 
and cancer. Average life expectancy in 1980 
ranged from about 49 years in Bolivia to 
nearly 70 years in Umguay and Argentina; 
that of Brazil was about 62 years. Continen­
tal infant mortality rates in the late 1970s 
ranged between 30 and 60 deaths per 1,000 
live births.

In 1980 Argentina, Chile, Umguay, and 
Guyana had literacy rates of 91 percent or 
better for both their male and female popula- 
tions. Females are generally less literate than 
males in most South American countries. El- 
ementary school enrollment is gradually be­
coming more evenly distributed between the 
sexes, however.

Most South American countries have de­
veloped mdimentary social welfare programs 
providing coverage for old age, sickness and 
matemity, and work injury, at least for em­
ployees of industry, commerce, and govern- 
ment; unemployment compensation and fam­
ily allowance programs are generally poorly 
developed or nonexistent.

Freedom of the press has been fragile. Cen- 
sorship of the news media, either imposed 
by a military govemment, or self-imposed in 
order to avoid closure or other sanctions by 
a military regime was in evidence throughout 
much of South America in the early 1980s.

Cultural life. The cultural life of South 
America is based on a fusion of Iberian values 
and Indian and African folklore, music, and 
oral traditions. The Indian influence is espe­
cially strong in the Andes and Amazon Basin; 
the African influence is strong in Brazil. Cul­
tural life is also admixed with German and 
Italian immigrant traditions and with aspects 
of more recent Western (particularly U.S.) 
populär culture. The basic European cultural 
orientation of Argentina, Umguay, Chile, and, 
to a lesser extent, Brazil is reflected in their 
art galleries, museums, and concert halls. The 
northem Andean countries have been more 
strongly influenced by their domestic Spanish 
colonial heritage.

History. Archaeological discoveries indicate 
that people of Mongoloid origins first arrived 
in South America about 20,000 years ago. 
These early migrants were primarily hunters 
and gatherers. The growth of agriculture about 
2600 bc initiated a period of rapid cultural 
evolution that attained varying levels in dif­
ferent parts of South America. The greatest 
cultural development occurred in the central 
Andes region with the Inca Empire, which at 
its height encompassed about 1,000,000 sq mi 
and had ä population of about 6,000,000. The 
Chibcha in Colombia were probably the next 
most developed culture, and at the anival of 
the Europeans at the beginning of the 16th 
Century the others varied from Paleolithic to 
late Neolithic stages of development.

European exploration began when Christo­
pher Columbus, on his third voyage to the New 
World in 1498, landed on the South American 
continent at the mouth of the Orinoco River, 
now in modem Venezuela. In 1499 Alonso de 
Ojeda, a Spanish lieutenant serving the Italian 
navigator Amerigo Vespucci, for whom the 
New World continents were named, landed 
on the northem coast called Guiana by the 
Indians. Spain officially took possession of the 
northern coast in 1593. By 1520 the Atlantic 
coast of South America had been substantially 
explored. The Treaty of Tordesillas (1494) di­
vided South America between Portugal and 
Spain. Portugal received the eastem part of 
the continent to around the 50th meridian; 
Spain received the rest.

Lured by rumours of great wealth, Spanish 
and Portuguese adventurers moved inland to 
explore the new lands. Francisco Pizarro con­
quered the Inca Empire in 1533. In 1538 Ji- 
ménez de Quesada subdued the Chibchas and 
founded Bogota in Colombia. Settlers from 
Spain and Portugal began arriving in sizable 
numbers in the mid-16th Century, and by the 
end of the Century the foundations of cities 
had been laid.

Immense amounts of gold and silver were 
mined in South America in the 16th and 
17th centuries by the Spanish to enrich the 
national treasury. In the 17th Century all of 
Spain’s territory in South America, except for 
Venezuela, was included in the Viceroyalty 
of Pem. In the 18th Century other Spanish 
viceroyalties were created. In many cases the 
Indian populations were reduced to a form of 
serfdom, serving as agricultural labourers on 
large plantations and working in the mines 
for their Spanish or Portuguese overlords. The 
Spanish colonies were governed from Spain 
by the Council of the Indies. The governors 
appointed by the council were landowners 
who had almost absolute authority.

The Napoleonic Wars in Europe set the 
stage for the revolt of the increasingly 
restive colonists against their Spanish- or Por- 
tuguese-appointed viceroys. In 1808 Napoleon 
I of France invaded Spain and Portugal. 
Spain, occupied with its own defense, left the 
colonies almost uncontrolled, allowing them 
to take the first steps toward independence. 
The colonies set up their own juntas. The 
Portuguese monarch John VI sailed for Brazil 
shortly before the French invasion of his coun­
try and transferred the Portuguese govemment
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to the colony. In 1811 Venezuela, under the 
leadership of Francisco de Miranda, declared 
its independence; other Spanish colonies soon 
followed. In 1812 the new republic under 
Miranda was overthrown by Spanish forces, 
and Miranda was sent in chains to Spain. In 
1817 the revolution continued with the start 
of military campaigns by Gen. Simón Bolivar, 
in the north, and Gen. José Francisco de San 
Martin, in the south. Aided by Gen. Bemardo 
O’EIiggins, San Martin freed Chile from Spain 
by 1818 and liberated southem Pem by 1822. 
Bolivar freed Venezuela from Spain in 1821 
and freed other Spanish colonies in the north. 
After the fall of Callao, Pem, in 1826, the 
Spanish presence in South America was at 
an end. Brazil declared independence from 
Portugal in 1822 and proclaimed Dom Pedro 
I, the Portuguese prince regent, its emperor. 
The South American continent was free of 
European mie, except for the Guianas, which 
were still occupied by England, France, and 
The Netherlands.
Argentina, Umguay, Paraguay, and Bolivia 

arose out of the Viceroyalty of La Plata; 
Colombia, Venezuela, and Ecuador out of the 
Viceroyalty of Pem. Most of the South Amer­
ican countries adopted a republican form 
of govemment with strong executive power. 
The semifeudal economic conditions of these 
countries caused antagonism between the con- 
servative and powerful landowners and liber- 
als, who sought industrial progress and social 
reform; this Situation gave rise to periodic rev- 
olutions. Vaguely defined national boundaries 
were often the subject of territorial disputes 
and eventually led to major wars such as the 
Paraguayan War (1864-70) and the War of 
the Pacific (1879-84). Brazil became a repub­
lic in 1889.

During World War I most of the South 
American countries broke off relations with 
Germany. After the war the South Ameri­
can countries joined the League of Nations. 
Among the territorial disputes in the inter- 
war period was the Chaco War (1932-35) 
between Bolivia and Paraguay, which resulted 
in the loss of considerable Bolivian territory 
to Paraguay. Inter-American relations were 
strengthened between the wars particularly un­
der the U.S. president Franklin D. Roosevelt’s 
Good Neighbor Policy. In 1938 the Declara­
tion of Lima was signed, which committed 
the governments of the Americas (north and 
south) to unite in defense against outside at- 
tacks on their countries.

When the United States entered World War 
II all the South American countries except Ar­
gentina broke relations with the Axis powers. 
After the war all the South American coun­
tries joined the United Nations. In 1945 the 
Act of Chapultepec strengthened inter-Amer- 
ican unity, Cooperation, and defense against 
foreign aggression. This agreement was made 
a permanent treaty at the 1947 Rio de 
Janeiro conference. In 1948 the Organization 
of American States (OAS) was established. In 
1960 the Treaty of Montevideo established 
the Latin-American Free Trade Association 
(LAFTA) to which Argentina, Brazil, Chile, 
Mexico, Paraguay, Pem, and Umguay were 
signatories. Later efforts at regional economic 
Cooperation included the establishment of such 
organizations as the Andean Group (1969) 
and the Amazon Pact (1978). LAFTA was su- 
perseded in 1982, when the Latin-American 
Integration Association, set up in 1980 to re- 
place it, was fully ratified.
South American fox, also called south
AMERICAN DOG, Or SOUTH AMERICAN JACKAL,
any of several South American camivores 
of the genus Dusicyon, family Canidae. One 
member of the genus, the small-toothed dog, 
is sometimes considered to comprise a dis-
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tinct genus called Lycalopex. Although these 
canids are not actually foxes, they resemble 
true foxes. There are about 6 to 11 species, 
depending on the authority consulted. In gen­
eral, South American foxes are long-haired, 
rather grayish animals growing about 0.5-1 
metre (1.6-3.3 feet) in length, excluding the 
bushy tail which is 30-35 centimetres (12- 
14 inches) long. They are found in open and 
forested areas, depending on species; they feed 
on small animals, birds, fruit and other plant 
material, and insects. They are generally noc- 
turnal and live in abandoned burrows or in 
dens among rocks or trees. Both parents care 
for the litters of three to six young. At times, 
South American foxes become destructive to 
domestic livestock. They are, however, helpful 
in Controlling rodent and bird populations, 
and their für is of some value. The Antarc- 
tic, or Falkland Island, wolf {D. australis) was 
hunted to extinction in the late 1800s.
South American Indian local races, a
group of populations of the American Indian 
geographical race, inhabiting South America, 
except for the extreme southem portion of the 
continent, which is inhabited by the Fuegian 
local race, and the extreme northwest of the 
continent, whose inhabitants are more closely 
related to the Central American Indians. 
Those groups who live in the South American 
lowlands and rain forest are physically distin- 
guished by moderately short stature, yellowish 
or pale-brown skin, broad, flat faces and noses, 
a fairly high incidence of epicanthic (Mongo- 
lian) eyefolds, and a near absence of facial 
and body hair. The populations of the more 
mountainous regions show more aquiline fea­
tures and a darker, more reddish complexion. 
Full-blooded South American Indians have 
only blood type O of the ABO system, and 
the Diego-positive blood type, very rare in 
Europeans, oecurs in up to 34 percent of the 
population. See also local race; American In­
dian geographical race.
South Arabic language, Semitic language 
of southem Arabia and the island of Soco- 
tra. South Arabic belongs to the Southem 
Peripheral group of Semitic languages, along 
with Gecez, Amharic, Tigré, Tigrinya (or Ti- 
grai), and the other Semitic languages of 
Ethiopia. Modem dialects of the language in­
clude Mahn, Shahri or Ehkall, Harsüsl, and 
Bathari on the Arabian shore of the Indian 
Ocean and Suqutri on Socotra. Harsüsl has 
been influenced by Arabic to a greater extent 
than have the other dialects.

Minaean, Sabaean, Qatabanian, and Hadra- 
mawtian were the four known South Ärabic 
dialects of ancient times. The earliest South 
Arabic inscriptions, dating from the 8th Cen­
tury bc, are in the Minaean dialect. Sabaean is 
the dialect of the majority of South Arabic in­
scriptions; the latest inscriptions are from the 
6th Century a d . The type of Semitic alphabet 
in which the ancient inscriptions are written 
has 29 consonant signs but does not indicate 
vowels.
South Arcot, district, Tamil Nädu state, 
southeastern India, lying predominantly on 
the Coromandel Coast, but containing iso- 
lated hills associated with the Eastem Ghäts 
in the west. An agricultural district with ade­
quate rainfall, the area of 4,208 sq mi (10,898 
sq km) is largely covered with infertile red 
sandy soils, except for the rieh alluvium of the 
Chidambaram area of the Coleroon River. Ex­
tensive lignite deposits are worked at Neyveli. 
Other important towns include Cuddalore, 
seaport and administrative headquarters of the 
district, and Chidambaram. The union terri­
tory of Pondicherry lies in the eastem part of 
the district. Pop. (1981) 4,201,869.

South Asian arts, the literary, performing, 
and visual arts of India, Pakistan, Bangladesh, 
and Sri Lanka. Despite a history of eth- 
nic, linguistic, and political fragmentation, 
the Hindu majority population of the In­
dian subcontinent share a cultural tradition 
of great antiquity. The co-existence of a so­
phisticated courtly culture alongside relatively 
uncorrupted folk and tribal tradition, and the 
interaction between the two, has given rise to 
the complexity and fascination of South Asian 
arts.
A brief treatment of South Asian arts fol­

lows. For full treatment, see macropaedia: 
South Asian Arts.
The encyclopaedic quality of Hindu scrip- 

tures has ensured that virtually every aspect 
of Indian life is pervaded by religious assump- 
tions; this is nowhere more obvious than in 
the arts. Myths of the populär gods, Vishnu 
and Siva, in the Puränas (ancient tales) and 
the Mahäbhärata and Rämäyana epics sup­
ply material for representational and dramatic 
arts.

The Rämäyana is often considered the first 
kävya, a poetic style best illustrated in the 
works of Kälidäsa. Rasa is the outstanding 
feature of classical Sanskrit culture. In kavya 
compositions the poet must convey different 
rasa (sentiment) and also induce the appro- 
priate rasa in his audience. The Dravidian 
languages of the south, including Tamil and 
Telegu, provided some enduring works, par­
ticularly the devotional poems of the Tamil 
Alvars and Nayannars from the 7th through 
the 9th centuries. Bhakti (devotion) was a 
great stimulus to vemacular poetry in the 
north also: ‘the Rämcarita of Tulsidas is an 
outstanding example of the late medieval style. 
The introduction of Persian by Muslim con- 
querors led to the development of Urdu. Urdu 
poets follow the Persian tradition, particularly 
favouring the ghazal, a love poem of great 
metric and rhythmic subtlety. The Urdu poet 
Muhammad Iqbal and the Bengali poet, play- 
wright, and philosopher Rabindranath Tagore 
attained the status of national poets in Pak­
istan and India, respectively.

The Nätya-sästra established the mies for 
classical dance and drama, the most populär 
form of which was the näfaka, or heroic tale. 
From the 14th Century onward the nä(aka 
lost ground to populär folk theatre, such as 
the Rämllla of Varanasi, but elements of clas­
sical drama persist, particularly in the notion 
of rasa; dancers and actors test their ability 
against audience response, and enthusiastic 
onlookers often demand, and receive, encores 
in mid-performance. Dance is of two types: 
tändava, or fierce, following the destructive 
tändava dance of Siva Nataräja, patron de- 
ity of dance, and lasya, or gentle, generally 
performed by women in emulation of Siva’s 
consort, PärvatI, and exemplified by classical 
Bhärata Nä\yam preserved in Tamil Nadu. 
The Keralan kathakäli is tändava, as is the 
North Indian Kathak. Dance traditionally re- 
quires musical accompaniment, though play- 
ers and vocalists take their lead from the 
rhythm of the dancers’ feet and not vice 
versa. It follows that all leading dancers must 
be accomplished musicians also—no mean 
task given the complexity of Indian music. 
Räga (mood) and täla (beat) are the basis for 
improvisation, and musical arrangements are 
rare. The classical music and dance tradition 
is passed down from guru (teacher) to pupil, 
accounting for the high Standards observable 
today. Unfortunately the same cannot be said 
of the folk tradition, though the extravagant 
theatrical expression of regional “folk operas” 
has influenced the Indian cinema.

The South Asian architectural tradition be- 
gins with the Buddhist cave temples of East 
and West India, notable for the persistence of 
wooden construction forms in stone, but the 
first free-standing temple dates from the Gupta 
period. A major distinction can be made be­

tween the northern temple where the tow- 
ering sikhara (“mountain peak”) dominates 
the shrine and the evolved southem temple 
where the gopuras (gateways) tower over the 
central sikhara. Both represent Mount Meru, 
the mythical centre of the universe. Sculptures 
and bas-reliefs are carved in profusion on the 
exterior, and manifold themes underline their 
cosmic significance.

The carved railings of Sänci, Bhärhüt, and 
Amarävati are good examples of naturalistic 
styles of early Indian sculpture, as are the later 
Mathurä and Gandhära Buddhist schools. In­
dian sculpture has its own aesthetic Standards, 
which, again, hinge on rasa—the sentiment 
evoked by the visual arts should be spiritual 
elevation. Realism and anatomical veracity 
had little value for an artistic tradition that 
evolved in response to philosophical complex- 
ities played out through the mythology of an 
ever-expanding pantheon. Moreover, realism 
was deliberately eschewed in the Gupta pe­
riod—often considered the classical era of In­
dian art—with the application of iconometry 
to the plastic arts. Figures were constructed ac­
cording to a series of Standard measurements 
intended to produce a regularity of compo­
sition typical of the sublime appearance of 
supra-mundanc beings. Tantra stimulated the 
intricate Päla bronzes of North East India.

Excepting the frescoes of Ajanta and El- 
lora, little early painting survives. Painting 
flourished under the Mughals, and Contem­
porary Rajput schools were influenced by the 
Perso-Mughal style, though the Mewar, Ko- 
tah, and Bundi schools were more original. 
They were far outclassed by the 17th Century 
Basohli school, characterized by bold colour- 
ing, vigour of outline, and a naive expression 
of emotion. The Basohli gave way to the 18th 
Century Kangra school, where the colours are 
softer and the style more lyrical. Though the 
Delhi Sultanate and the provincial Sultanates 
of Gujarat, Malwa, and the Deccan utilized 
some indigenous motifs in their fine mesques, 
usually from ransacked Hindu temples, it was 
only under the Mughals that Islämic archi­
tecture transcended its Persian origins. The 
marble and sandstone tomb of Humayun in 
Delhi is the first real expression of this Syn­
thesis of Persian and Indian styles; its sombre 
magnificence heralded the sublime composi­
tion of the Täj Mahal. Akbar’s Agra fort and 
the city of Fatehpur Sikri are the best exam­
ples of the harmonious principles of Mughal 
secular architecture.

The arts of Buddhist Sri Lanka follow the 
trends of the mainland. The beautiful 6th- 
century frescoes of Sigiriya echo the natural- 
ism of Contemporary Indian painting while 
the Kandyan dance-drama is courtly in the 
kathak tradition. There are noteworthy di- 
vergences, however. Pre-Buddhist traditions 
remained strong and are evident in Cey­
lonese devil dances. Indian artistic genres of­
ten persisted long after their decline in India, 
as revealed in the stupas at Anurädhapura 
and Polonnaruva. The bell-shaped stupa, or 
dagoba, is a singularly Sri Lankan adaptation 
of an Indian Buddhist construction.
South Australia, state of south central Aus- 
tralia, occupying one of the dryest, most har­
ren parts of the continent.
The following article summarizes the ad­

ministrative history, geography, demographic 
pattems, economy, and culture of South Aus­
tralia; for additional treatment of its geogra­
phy and history, see macropaedia: Australia.

South Australia is bounded by Western Aus­
tralia on the west, the Northem Territory on 
the north, Queensland to the north and east, 
and New South Wales and Victoria on the 
east. On the south it fronts the Great Aus- 
tralian Bight of the Indian Ocean. Two-thirds 
of the vast interior receives too little rainfall 
to support significant human or animal pop­
ulation. Yet in the northeast is a portion of



the Great Artesian Basin, the world’s largest 
region of natural springs.
More than four-fifths of the land lies at 

elevations below 1,000 feet (300 m) above 
sea level. The coastline is indented by two 
large navigable gulfs: the Gulf St. Vincent is 
about 100 miles (160 km) in length, and the 
state Capital, Adelaide, is on its eastem shore; 
Spencer Gulf, twice as long, has near its north­
em limits the industrial towns of Port Pirie, 
Port Augusta, and Whyalla.
No Vegetation at all grows in the Stretches of 

sand and pebble desert, and only scrub grasses 
and saltbush are hardy enough to survive in the 
dry regions of the north and west. Eucalyptus 
and native pines are scattered in the Flinders 
Ranges. The Mount Lofty Ranges near Ade­
laide are more heavily wooded, mainly with 
eucalyptus. In the southeastern part of the 
state, many thousands of acres of man-made 
forest, most of it softwood, have been created 
since the late 19th Century to assure forest 
preserves.

Most Australian faunal species are repre­
sented in the state, and some species are 
unique to it. Their populations are sparse, 
however, in comparison with the eastern States 
because of the climate and the use of better 
land for farming. Some species have become 
extinct. The kangaroo and wallaby are still 
common, as are the wombat and bush rat. 
There are many kinds of birds, lizards, and 
snakes. The Coastal sea has a rich variety of 
fish, but few are found in inland waters except 
the Murray River.

Maintaining and transporting supplies of 
fresh water are important in South Australia. 
The need to ensure a regulär flow of high- 
quality water in the Murray River basin led in 
1970 to disputes between South Australia and 
its partners in the River Murray Agreement— 
the national govemment, New South Wales, 
and Victoria—over the location of additional 
dams.

South Australia’s rate of economie growth 
exceeded that of the nation as a whole during 
recent decades, and the Standard of living is 
on a par with the rest of Australia. More than 
one-tenth of the state’s work force is engaged 
in primary production, including mining and 
quarrying. The Middleback Ranges produce 
the bulk of Australia’s iron ore; some of this is 
processed at the Whyalla blast fumaces. The 
state is a major world source of opals. It also 
produces most of the nation’s salt and gyp- 
sum. A pipeline connects Adelaide with the 
large natural-gas fields in the north.

Motor-vehicle manufacture is a large com­
ponent of secondary industry and employs 
one-fifth of the state’s labour force. Consumer 
durable goods, metal pipes and tubes, Chem­
icals, and textiles are produced in or near 
Adelaide. A soda-ash plant near Port Adelaide 
is the major producer in the Australian alkali 
industry. Whyalla has the country’s largest 
shipyards. Sawmills and factories producing 
particleboard and paper are located near the 
softwood plantations in the southeast.

South Australia is a major producer of wheat 
and barley for export abroad, and it also excels 
in its vineyards, producing most of the wine 
and brandy consumed in the nation. Coastal 
fishing of tuna and crayfish is for export both 
to other States and abroad.

More than three-fourths of South Australia’s 
population was bom in Australia (of British 
or Continental European descent), and nearly 
all the others were bom in the British Isles or 
Continental Europe. About 14,000 have some 
Aborigine ancestry.

The main social matters under state author- 
ity are education, hospitals, housing, police 
and prisons, and railways and roads. The two 
primary political parties are the Australian 
Labor Party (ALP) and the Liberal and Coun­
try League (LCL). The ALP usually receives a 
majority of the votes, but, because the distri- 
bution of representatives favours mral areas,

the party is not always assured a majority in 
the House.

Education is compulsory and free from ages 
6 to 15. Apprenticeships are controlled by a 
state commission. The institutions of higher 
leaming include the University of Adelaide 
(founded 1876), Flinders University of South 
Australia (opened 1966), and the South Aus­
tralian Institute of Technology (1889). There 
are, in addition, an agriculture college, a school 
of art, and several teacher-training colleges.
The state provides facilities for its citizens 

to participate in the arts. The Art Gallery 
of South Australia has a collection of Aus­
tralian art. A professional symphony orchestra 
is maintained by the Australian Broadcasting 
Commission, and several theatres provide am­
ateur and professional drama. Every second 
year a Festival of Arts is held. Area 379,900 
square miles (984,000 square km). Pop. (1988 
est.) 1,404,900.
South Bedfordshire, district, county of Bed- 
fordshire, south-central England. It occupies 
an area of 82 square miles (212 square km) 
and nearly encircles the borough of Luton 
in the east. South Bedfordshire district is an 
area of low, rolling terrain at the headwa- 
ters of several river Systems. It extends across 
the northemmost scarps of the Chiltem Hills 
(nearly 800 feet [245 m] in elevation) in the 
south. Its varied geological composition in- 
cludes the chalk of the Chiltems, greensand 
in the west near the locality of Leighton 
Buzzard (the district seat), and clay beds in 
the northeast. Sand, used in brick- and glass- 
making, is extensively extracted at Leighton 
Buzzard. Locally quarried chalk at Houghton 
Regis and Dunstable is transported outside the 
district (to Rugby) to be made into cement. 
Mixed farming is practiced with an emphasis 
on dairy production. Dunstable in the centre 
of the district has industrial works associated 
with motor-vehicle manufacturing at nearby 
Luton, and paper and printing industries are 
also important.
The district was an area of ancient settlement 

in both its hills and lowlands. Defensive works 
and barrows were built by various peoples 
of the Neolithic and Iron ages. Whipsnade 
(opened 1931), the large open-air display area 
of the Zoological Society of London, is located 
in the Chiltem Hills south of Dunstable. The 
sports of gliding and hang gliding are also en- 
joyed there. Pop. (1986 est.) 109,000.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

South Bend, city, seat (1831) of St. Joseph 
county, northem Indiana, U.S. It lies along 
the St. Joseph River, adjacent to Mishawaka 
(east) and 86 miles (138 km) east-southeast of 
Chicago. Robert Cavelier, sieur de La Salie, the 
French explorer, visited the locality in 1679, 
and under the old Council Oak Tree (still 
standing in Highland Cemetery) he parleyed 
in 1681 with the chiefs of the Miami and 
Illinois Indian Confederation. In 1820 Pierre 
Freischütz Navarre, an agent of the American 
Für Company, established a trading post at the 
site (his cabin has been restored). Three years 
later the post was bought by Alexis Coquillard 
and his father-in-law, Francis Comparet; Co­
quillard named the place Big St. Joseph and 
promoted European settlement. The commu­
nity was subsequently renamed (1830) for the 
great bend in the river.
Former (pioneer) industries of South Bend 

were the Studebaker Brothers Manufacturing 
Company (1852, later auto plant), the Oliver 
Chilled Plow Works (1855), and the Singer 
Sewing Machine Company cabinet works 
(1868). Despite the closure of these Companies 
in the 1950s and ’60s, South Bend’s economy 
remains highly industrialized. The central city
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has been dubbed Michiana because it also 
serves as the trade and financial focus of 
Southern Michigan as well as northern Indi­
ana.

The Memorial Library, University of Notre Dame, 
South Bend, Ind.
Milt and Joan Mann from CameraMann

The University of Notre Dame (1842) is situ­
ated in South Bend. It has become a significant 
additional economie asset with its “Fighting 
Irish” football team, Knute Rockne Stadium, 
Art Gallery, Memorial Library (one of the 
world’s largest college libraries), Grotto of Our 
Lady of Lourdes, and Athletic and Convoca- 
tion Center. South Bend is also the seat of 
St. Mary’s College (1844), Indiana University 
at South Bend (1933), and Holy Cross Junior 
College (1966). Inc. town, 1835; city, 1865. 
Pop. (1987 est.) city, 107,724; metropolitan 
area (MSA), 242,400.
South Borneo (Indonesia): see Kalimantan 
Selatan.
South Bucks, district (until 1981 known 
as Beaconsfield), county of Buckinghamshire, 
England. It has an area of 56 square miles 
(144 square km). The River Misboume drains 
the district’s northeastem part. South Bucks’s 
boundary with Greater London in the east fol­
lows roughly across the Grand Union Canal, 
and the River Thames separates it from the 
county of Berkshire in the south.

South Bucks has scenic areas, with beech 
woods on gentle chalk hills, including Bura- 
ham Beeches and Stoke Park. The village of 
Stoke Poges, where the poet Thomas Gray 
is buried at the parish church, is also in the 
district. South Bucks is well served by M.40 
and other highways. Beaconsfield town in the 
north is a main tourist attraction with the 
Bekonscot model village, the timber-framed 
Lloyds Bank, the five-bay mid-18th-century 
Rectory and the Wycombe House, and Hall 
Bam (1660), home of the poet Edmund 
Waller. Pop. (1986 est.) 61,100.
South Cambridgeshire, district, county of 
Cambridgeshire, east-central England. The dis­
trict occupies an area of 349 square miles (903 
square km) and encircles the administratively 
independent city of Cambridge. South Cam­
bridgeshire lies generally within the drainage 
basins of the Cam and Granta rivers and is an 
area of low, rolling terrain that extends into 
the Fens, an extensive region of reclaimed 
marshland northeast of Cambridge. The vil- 
lages and small towns of the district base 
their economie livelihood on the cultivation 
of cereals, sugar beets, and fruits. Dairy cat-
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tle are also raised. Jams and leather products 
are manufactured respectively at Histon and 
Sawston. Girton, a women’s college of the 
University of Cambridge, is located in South 
Cambridgeshire. Cambridge is the district seat. 
Pop. (1986 est.) 117,200.
South Carolina, constituent state of the 
United States of America, lying in the South 
Atlantic region of the country.

A brief treatment of South Carolina follows. 
For full treatment, see m acropaedia: United 
States of America: South Carolina.

Roughly triangulär in shape, South Carolina 
faces the Atlantic Ocean along the southeast 
and is bounded by North Carolina on the 
north and northeast and by Georgia on the 
Southwest. The Capital is Columbia. The state 
extends about 225 miles (362 km) from north 
to south and 285 miles (459 km) from east to 
west.

At the time of initial European settlement, 
South Carolina was inhabited by Yamasee In­
dians. Spanish and French settlements were 
established and abandoned along the coast 
in the 16th Century. A 1629 land grant by 
Charles 1 of England was settled, and in 1663 
Charles II rechartered it to a group of eight 
proprietors. The first permanent European 
settlement was made in 1670 by 143 whites 
and 5 black slaves at Charles Town on the 
Ashley River. The settlers moved their town 
to the present site of Charleston in 1680. The 
colony reverted to British crown rule in 1729. 
In spite of constant threats from the Spanish, 
French, pirates, and Indians, the settlements, 
mostly along the rivers, thrived from a healthy 
trade in pelts, rice, and indigo. Charleston be­
came the commercial and cultural centre of 
the southeastern coast.

During the American Revolution there were 
several military campaigns in the state, the 
most notable being the British defeats at Kings 
Mountain and Cowpens. In 1788 South Caro­
lina was the eighth state to ratify the Consti­
tution.

Even before the Revolution, a fundamental 
rivalry had developed between the wealthy 
plantation aristocrats of the Coastal lowlands 
and the more numerous frontier settlers in- 
land. As a compromise the Capital was moved 
inland to Columbia in 1786. With the inven­
tion of the cotton gin, slavery also moved 
inland, and up-country people grew wealthy 
raising cotton. In spite of lingering cultural 
differences, the state’s white population was 
unified by proslavery sentiments, and a strong 
States’ rights movement developed out of ob­
jectie n to high federal tariffs that were harm- 
ful to Southem commerce. South Carolina 
was the first Southem state to secede from 
the Union (Dec. 20, 1860), and the engage­
ment with federal troops at Fort Sumter in 
Charleston harbour in April 1861 led the na­
tion into the Civil War. The state’s readmis- 
sion to the Union occurred in 1868. After 
black participation in govemment during a 
severely administered Reconstruction period, 
white South Carolinians in 1876 regained 
control of the govemment. Constitutional re- 
visions in 1895 disenfranchised almost all the 
state’s blacks, and a rigid policy of racial segre­
gation developed that rendered blacks almost 
powerless until the mid-1960s.

Physiographically, South Carolina can be di­
vided into two main regions: the broad Coastal 
Plain and the rolling Piedmont farther inland. 
Along the coast is a fringe of sandy islands 
separated from the mainland by marshes and 
lagoons. The state drains generally southeast- 
ward through parallel river Systems, the largest 
of which are the Pee Dee, Santee, Cooper, 
Edisto, and Savannah.
The South Carolina climate is subtropical 

with long, hot, humid summers and mild

winters. Average January temperatures range 
from 38° to 50° F (3° to 10° C). Mean July 
temperatures vary from 71° to 81° F (22° to 
27° C). Most of the state receives about 49 
inches (1,245 mm) of rain per year. The grow­
ing season varies from 200 days inland to 300 
days on some Coastal islands. Soils are well- 
suited for agriculture, but forests cover about 
two-thirds of the land.

The early white settlement of South Carolina 
was primarily by English-speaking peoples. 
Immigrants from Southern and central Europe 
largely bypassed the state. The black popula­
tion exceeded the white population between 
1810 and the 1920s. By 1980, however, the 
percentage of blacks had declined to about 30. 
The state was predominantly mral until the 
1970s, but the 1980 census revealed that more 
than half of the population lived in areas clas­
sified as urban. The population is generally 
clustered in small portions of the state, leaving 
vast areas almost uninhabited.

South Carolina is a leader in American tex­
tile manufacturing. Cotton fabrics make up 
much of the output, but synthetics and wool 
are also important. Chemicals, clothing, and 
paper and allied products are other leading 
manufactures. Nearly all the giant industrial 
firms in the country have plants in South 
Carolina, and it has been among the most 
successful in the nation in encouraging for­
eign Investments. Tourism is the state’s sec­
ond largest industry. Agriculture contributes 
significantly to the economic base, with the 
main crops being tobacco, soybeans, cotton, 
peaches, peanuts (groundnuts), and watermel- 
ons; poultry and cattle are also important. 
Clays, cement, stone, and sand and gravel are 
the most valuable mining products. Reforesta- 
tion and other forest-management programs 
have caused a rapid increase in the state’s sup­
ply of timber. Shrimp, crabs, and oysters are 
the main products of the Coastal commercial- 
fishing industry. The state is easily accessible 
to the nation’s highway and railroad Systems, 
airways, and sea-lanes.

Charleston is notable for its atmosphere and 
architecture, reflecting the antebellum heritage 
that pervades many parts of the state. Beau­
fort, Georgetown, and Columbia also provide 
examples of early American architectural de­
sign. The University of South Carolina, Clem- 
son University, and The Citadel are noted 
institutions of higher leaming. Area 31,113 
square miles (80,582 square km). Pop. (1990 
est.) 3,549,000.
South Caucasian languages: see Kartvelian 
languages.
South Celebes (Indonesia): see Sulawesi Se- 
latan.
South Charleston, city, Kanawha county, 
western West Virginia, U.S. It lies across 
the Kanawha River from Charleston. South 
Charleston was founded in 1916, and its de­
velopment began with the establishment of 
several Chemical Companies and a U.S. naval 
ordnance plant (1917). The manufacture of 
Chemicals remains the city’s economic main- 
stay. An Indian mound (33 feet [10 m] high 
and 550 feet [168 m] in circumference) is 
within the city limits. Kanawha State Forest 
lies just to the south. Pop. (1987 est.) 14,820.
South China Sea, Chinese nan  hai, arm 
of the Pacific Ocean and part of the China 
Sea. Extending for about 1,800 miles (2,900 
km) north to south and for 600 miles (950 
km) east to west, it is bounded by the Malay 
Peninsula and the Southeast Asian mainland 
(west through north) and by the islands of 
Taiwan (northeast), the Philippines (east), and 
Borneo (south). The total area is 1,300,000 
square miles (3,400,000 square km). Its Chi­
nese name means “Southem Sea.”
South Chölla province (South Korea): see 
Chölla-namdo.

South Ch’ungch’öng province (South Ko­
rea): see Ch’ungch’öng-namdo.
South Dakota, constituent state of the United 
States of America, lying in the western north- 
central region of the country. The Capital is 
Pierre.
A brief treatment of South Dakota follows. 

For full treatment, see macropaedia: United 
States of America: South Dakota.

South Dakota is bounded by North Dakota 
on the north, Minnesota and Iowa on the east, 
Nebraska on the south, and Wyoming and 
Montana on the west. Roughly rectangular in 
shape, the state extends about 380 miles (610 
km) from east to west and 245 miles (395 km) 
from north to south.
The state’s name is derived from the Dakota, 

or Sioux, Indians who roamed the plains be­
fore the arrival of Europeans. A lead plate 
discovered at Fort Pierre records the earliest- 
known presence of French explorers in the 
area in 1742-43. South Dakota was acquired 
by the United States as part of the Louisiana 
Purchase from France in 1803. The Lewis and 
Clark expedition spent about seven weeks in 
South Dakota on its way to the Pacific North­
west in 1804, but trappers and für traders 
were virtually the only Europeans in the area 
until the mid- 1850s, when Fort Randall was 
built on the Missouri River. The Dakota Ter­
ritory was created in 1861, but settlement was 
confined to the extreme southeast until the 
Black Hills gold msh of 1875-76 swelled the 
population. South Dakota was admitted to the 
Union as the 40th state in 1889.

Physiographically South Dakota can be di­
vided into three main regions: (1) the eastem 
smoothed-out glaciated Prairie Plains; (2) the 
western unglaciated Great Plains, character­
ized by high buttes, rough canyons, and level 
tablelands and containing the Badlands; and 
(3) the Black Hills, an eroded dome-shaped 
uplift in the state’s western part that rises 
to 7,242 feet (2,207 m) above sea level at 
Harney Peak. The VLissoun River bisects the 
state from north to south. In the east-river 
area the principal tributaries of the Missouri— 
the Big Sioux, Vermillion, and James—flow 
southward into valleys formed by glaciation. 
The main rivers of the unglaciated west-river 
region, the Grand, Moreau, Cheyenne, Bad, 
and White, flow eastward.

The South Dakota climate is temperate but 
Continental, exhibiting great extremes between 
summer and winter temperatures. The climate 
is also marked by persistent winds, low precip- 
itation, and low humidity. The mean annual 
temperature for the entire state is about 45° F 
(7° C). At Rapid City in the Black Hills, av­
erage January and July temperatures are 24° 
F (—5° C) and 72° F (22° C), respectively. 
At Sioux Falls on the state’s eastem border, 
the respective average temperatures are 14° F 
(—10° C) and 74° F (23° C). Annual precip- 
itation, which averages from 14 inches (356 
mm) or less in the northwest to about 24 
inches (610 mm) along the eastem border, 
falls primarily as rain during the spring and 
summer months.
Early white settlement of South Dakota was 

primarily by farmers in the east-river area and 
primarily by cattle ranchers and miners in 
the west-river area. Immigrants came mainly 
from Norway, Sweden, Denmark, Germany, 
and Russia. Indians, mainly descendants of 
the original Dakota, now comprise about 7 
percent of the state’s population and are the 
largest nonwhite group. Today most of the 
land is used for farming and ranching, and 
more than half of the population lives in areas 
classified as mral. Sioux Falls is the largest 
city. Because of insufficiënt economic oppor- 
tunities, South Dakota loses a considerable 
number of its young people to other States.
The economy of South Dakota is based 

largely on farming, which provides the basis 
for related manufacturing, trade, and service



industries. Cash income from livestock and 
meat processing is several times that from 
crops. The state is among the leaders in cattle 
and hog production, and the main crops are 
wheat, com (maize), rye, flaxseed, and alfalfa 
(luceme) seed. The Homestake Mine near 
Lead in the Black Hills was long a leading pro­
ducer of gold in the United States. Tourism, 
largely focused on the scenic attractions, min­
ing and frontier traditions, and recreational 
opportunities of the Black Hills, accounts for 
a large portion of retail sales and service in­
come.

South Dakota is served by several railways 
that pro vide freight transportation and by 
two federal interstate highways. The Missouri 
River, dammed at four locations in the state, 
is a major source of electric power.

Traditions of pioneer life pervade the art and 
culture of South Dakota. Education was given 
high priority by the early farmers, and the 
state supports a number of public institutions 
of higher leaming and vocational schools. 
Summer theatres in the Black Hills are known 
worldwide. The National Park Service admin- 
isters Mount Rushmore, Wind Cave, and Bad- 
lands national parks and Jewel Cave National 
Monument. Area 77,116 square miles (199,- 
730 square km). Pop. (1990 est.) 708,000.
South Derbyshire, district, county of Der­
byshire, England, with an area of 131 square 
miles (339 square km). Undulating arable 
land is interspersed with meadowland in the 
valleys of the Rivers Derwent, Dove, and 
Trent, although the Trent River valley also 
has electric-power stations and gravel-extrac- 
tion sites. Swadlincote is the principal town 
in the district and manufactures stoneware 
pipes, pottery, and bricks, using local coal and 
clay. Melbourne, a market-gardening town, is 
the birthplace (1808) of Thomas Cook, the 
pioneer of the railway excursion. The village 
of Repton is known for its public school and 
its medieval church. Shardlow, an inland port 
on the Trent and Mersey Canal, has enjoyed 
the revival of interest in canal cruising. Pop. 
(1986 est.) 70,100.
South-Eastern (state, Nigeria): see Cross 
River.
South Georgia, mountainous, barren island 
in the South Atlantic Ocean, 800 miles (1,300 
km) east of the British Falkland Islands, of 
which it is a dependency. It has an area of 
1,450 square miles (3,756 square km), is 100 
miles (160 km) long by 20 miles (32 km) wide, 
and rises to Mount Paget (9,625 feet [2,934

About 20 scientists and support personnel 
maintain the British Antarctic Survey station 
at Grytviken on King Edward Point.
Captain James Cook visited and claimed 

South Georgia for Britain in 1775. Sir Emest 
Shackleton first crossed it in 1916 while in 
search of aid for his ill-fated trans-Antarctic 
expedition. He died later on the island and 
was buried there. It was not until 1964-65 
that the island’s interior was further explored, 
including the first ascent of Mount Paget. The 
island was the site of military occupation dur­
ing Argentina’s unsuccessful attempt to annex 
the Falkland Islands and their dependencies 
in 1982.
South Glamorgan, county of South Wales, 
created in 1974 from the city of Cardiff and

St. Donat’s Castle, South Glamorgan, Wales
Barry Webb ©  Celtic Picture Agency

the south lowland part of the former county 
of Glamorgan, together with a small part of 
the former Monmouthshire. The administra­
tive seat is Cardiff {q.v.). South Glamorgan 
has two administrative districts (Cardiff and 
Vale of Glamorgan) and covers an area of 161 
square miles (416 square km).
The county includes the lower sections of 

the basins of the Rivers Rhymney, Taff, and 
Ely and the basin of the River Thaw south 
of Cowbridge. The southem portion of the 
Vale of Glamorgan (Bro Morgannwg), the 
Vale “proper,” lies south of Cowbridge and 
entirely within the county of South Glamor­
gan. It comprises a Coastal platform at a gen­
eral height of about 200 feet (60 m), with a 
smooth surface, often terminating abruptly in 
cliffs at the coast. Along other sections of the 
coast, however, there are sand dunes, and east 
of Cardiff marshes predominate.

Bay of Isles, South Georgia
Frans Lanting/Minden Pictures

m]). The island’s bleak Antarctic climate, with 
perpetual snow covering three-fourths of the 
island, supports only hardy grasses and other 
tundra plants. Reindeer were introduced on 
to the island shortly after 1900 and have sur- 
vived. Marine life is abundant offshore, and 
there are a number of species of penguins and 
seals. Whaling ceased in the area in 1965.

The Normans built substantial fortifications 
at Cardiff and Cowbridge, and in the Vale of 
Glamorgan “proper” they practiced the mano- 
rial system.
Cardiff is the focus of the county. Road 

and rail networks converge on the city, which 
has been formally acknowledged as the Welsh 
capita! since 1956. Before the railway age and
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related port development, the market town of 
Cowbridge was the chief centre, but since then 
Cardiff has grown to a Position of total domi- 
nance. Despite the more recent decline of the 
Welsh coal trade and the closing of the East 
Moor steelworks in 1978, Cardiff’s waterfront 
has continued to be an industrial area. Water­
front industries are also a feature of the port of 
Barry, farther south. New transportation links 
with the Bristol area have emphasized the in­
dustrial potential of Cardiff and its region.

The Vale of Glamorgan has fertile agri­
cultural land that is characterized by heavy 
loams. Dairying is the main agricultural ac­
tivity in the county. The villages have often 
grown around the nucleus of a church, after 
the fashion of the English village, while the 
farms form separate units of settlement. The 
names of the villages are often Anglicized. 
As well as villages connected with agriculture, 
there are several commuter settlements in the 
county. On the coast, the resorts (Barry Island 
in particular) cater to a substantial holiday 
trade. Pop. (1986 est.) 395,700.
South Hadley, town (township), Hampshire 
county, south-central Massachusetts, U.S. It 
lies along the Connecticut River. Settled in 
1684 as part of Hadley, it was recognized as 
a separate precinct in 1732, incorporated as 
a district in 1753, and reincorporated as a 
town in 1775. South Hadley prospered briefly 
as a manufacturing centre (producing textiles, 
paper, buttons, leather) during the 1830s, but 
it is now primarily a residential locality that 
has some dairying activities and light manu­
facturing. The town is best known as the seat 
of Mount Holyoke College, founded by Mary 
Lyon in 1837 as one of the first institutions 
of higher leaming for American women. Pop. 
(1986 est.) 16,230.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

South Hams, southemmost district of the 
county of Devon, England, with an area of 342 
square miles (887 square km). It extends from 
Dartmoor in the north to the English Channel 
in the south. Its scenery and mral character 
attract holiday visitors, retired people, and 
purchasers of second homes (especially in Sto- 
kenham, Salcombe, and Marlborough).

Part of Dartmoor National Park extends into 
the northem portion of South Hams. The 
moor is mainly heathland used extensively for 
the grazing of sheep, cattle, and ponies. The 
moor’s common grazing land is fringed by ir­
regulär fields that have extended up the main 
river valleys from the ancient peripheral vil­
lages. Dartmoor’s formerly drier, warmer cli­
mate brought considerable settlement during 
the Bronze Age, and old hut circles, enclo- 
sures, field boundaries, and stone monuments 
still remain.
The land falls from Dartmoor toward the 

coast in a series of steps, deeply incised by 
rivers flowing south from the moor. The steep 
sides of the valleys are generally wooded, and 
the floors form rieh meadows. In the hedged 
fields between the rivers, dairying predomi- 
nates, and Totnes is a centre for collecting, 
processing, and distributing milk products. 
Stock rearing is also important. Barley is the 
main erop; fruit, vegetables, and flowers are 
also cultivated.

The coastline extends for 51 miles (82 km) 
of picturesque headlands, cliffs, estuaries, and 
bays, forming the South Devon Area of Out­
standing Natural Beauty. Ports have grown up 
on the sheltered river mouths. Dartmouth, a 
historie port on the River Dart, is a yachting 
centre with marine and light engineering. On
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the branching Kingsbridge Estuary, Salcombe 
is a holiday and residential town noted for 
sailing, and Kingsbridge has retail and tourist 
services. Pop. (1983 est.) 68,000.
South Herefordshire, district, county of 
Hereford and Worcester, western England, oc- 
cupying an area of 349 sq mi (905 sq km) 
adjacent to the Welsh border in the southwest- 
ern part of the county. South Herefordshire 
district is mainly a mixed hills-and-plains area 
bisected by the River Wye, which enters from 
Wales in the northwest and meanders north­
eastward before exiting the district in the far 
south. The Wye valley is flanked by a broad 
floodplain (usually meadowland), above which 
are often a series of terraces, remnants of older 
plains. The fertile red soils of the floodplain 
are largely based upon Old Red Sandstone, a 
geological formation of the Devonian Period 
underlying the major part of the district (in­
cluding most hills, e.g., the Black Mountains 
in the extreme west). The floodplain soils form 
a major contrast with the thin soils of the 
giacier-scoured hills. The economy is primar­
ily based on agricultural produce including 
cereals, dover, and apples. Hereford cattle, 
which originated locally, are still raised in the 
area. Ross-on-Wye, in the southeast, is known 
for its Decorated- and Perpendicular-Gothic 
church of St. Mary the Virgin, and for the 
house of John Kyrie (1637-1724), a local phi­
lanthropist who provided for the construction 
of a still-enjoyed public garden, restoration 
of St. Mary the Virgin church, and installa- 
tion of the town’s first water-supply system. 
He was eulogized as the “Man of Ross” in 
one of Alexander Pope’s (1688-1744), “Moral 
Essays.” South Herefordshire district encircles 
the city (district) of Hereford, which is the 
acting administrative seat for South Hereford­
shire. Pop. (1983 est.) 46,900.
South Holland, district, county of Lin- 
colnshire, east central England, occupying an 
area of 284 sq mi (737 sq km) of reclaimed 
marshland within the Fens. It borders The 
Wash, a shallow bay of the North Sea, to the 
northeast. The dry flatlands in the north along 
The Wash were formed as islands of silt in- 
terspersed with marshes when large Stretches 
of silt penned in by glaciers of the Pleistocene 
Epoch piled up on the shores of a shallow 
inland sea. Flat plains of peat further inland 
were formed as plants decayed on the shal­
low sea bottom. Throughout the Middle Ages 
piecemeal encroachment upon the edges of 
the silt land for agricultural use took place, 
but the whole expanse of peat land remained 
virtually undrained until the mid-17th Cen­
tury. Spalding, an ancient market town and 
now the district seat, is a headquarters for 
the now elaborate drainage and flood control 
system of the Fens.

This extremely arable land grows fruit trees, 
cereals (especially wheat and barley), pota- 
toes, and assorted market-garden produce. The 
largest bulb-growing area in England, special- 
izing in tulips, is in the vicinity of Spalding. 
Agricultural implements, tractors, and canned 
food are manufactured at Spalding. Other 
small locales, such as Holbeach, Crowland, 
and Donnington, serve as agricultural market 
centres. Pop. (1983 est.) 62,800.
South Holland (The Netherlands): see Zuid- 
holland.
South Holland, village, Cook County, north­
eastem Illinois, U.S., southem suburb of 
Chicago. Founded in 1846 by Dutch farmers, 
the community developed after 1853, when 
the Illinois Central Railroad came through. 
Originally a truck-farming community, noted 
especially for its onion sets, South Holland 
has become mainly residential but has also 
acquired some light industry. The area was

the setting for Edna Ferber’s novel So Big 
(1924). South Holland was the first Northem 
community against which federal action was 
brought under the 1964 Civil Rights Act to 
force desegregation of the public schools. Inc. 
village, 1894. Pop. (1980) 24,977.
South Hwanghae Province (North Korea): 
see Hwanghae-namdo.
South India, Church of, Christian denom- 
ination formed \n 1947 by merger of part of 
the Anglican Church of India, Burma, and 
Ceylon; the South India province of Method- 
ism; and the South India United Church, itself 
a 1908 merger of Presbyterian, Dutch Re­
formed, and Congregationalist groups. Other 
smaller groups joined later. By the mid-1960s 
membership had exceeded 1,000,000.

The Church of South India was the first union 
since the Reformation between episcopal and 
non-episcopal churches, and this aroused pas- 
sionate and continuing controversy. Conver- 
sations with Baptists aimed at extending the 
union lapsed, but agreement was reached with 
Lutherans on doctrinal points, though not on 
all questions of organization. The church is in 
füll communion with the non-episcopal bod- 
ies from which in part it sprang but not with 
all Anglicans.
The union was based on the acceptance of 

the Holy Scriptures as the supreme authority 
in faith and life, of the Nicene Creed as the 
authorized summary of the faith, of the sacra- 
ments of Baptism and Holy Communion, 
and of the historie episcopate as the basis for 
church govemment. Provision was made for 
a 30-year period of growing together, in the 
course of which it was hoped that the union 
would become complete. On the day of the 
merger, nine ilew bishops, drawn from all the 
traditions, were consecrated to serve with the 
five Anglican bishops already in office.
No attempt was made to impose uniformity 

at once on all the local churches, which were 
to continue to use their accustomed liturgical 
forms until genuinely Indian forms of worship 
could be worked out. The church later issued 
orders for Holy Communion, Baptism, and 
other services. These were not mandatory, but 
use of them expanded steadily.
South Indian bronze, any of the cult images 
of Hindu divinities that rank among the finest 
achievements of Indian visual art. The images 
were produced in large number from the 8th 
to the 16th Century, principally in the Thanjä- 
vür and Tiruchchiräppalli districts of modem 
Tamil Nadu, and maintained a high Standard 
of excellence for almost 1,000 years.

During the Pallava period, metal sculpture 
closely followed the canons of Contemporary 
stone sculpture, and the images were almost 
invariably frontal, though modelled fully in 
the round, with arms held symmetrically to 
either side. A greater fluidity of movement is 
apparent in images of the early Cola period 
(lO th-llth  Century a d ), and the movements 
and hand gestures of dance are frequently em- 
ployed. The Cola images are unsurpassed in 
their elegance, sensitive modelling, and bal- 
anced tension. During the Vijayanagar period 
(1336-1565) the omamentation tended to be­
come more elaborate, interfering with the 
smooth rhythm of the body, and the postures 
became more rigid.

The icons range from small household im­
ages to almost life-size sculptures intended to 
be carried in temple processions. Though a 
small number of Buddhist and Jaina images 
were produced, the figures for the most part 
represent Hindu divinities, particularly the 
various iconographic forms of the god Siva 
and Lord Vishnu, together with their consorts 
and attendants. Also of outstanding quality 
are the many images of Siva and Vaisnava 
saints (the Älvärs).

The images are cast by the cire-perdue (q.v.), 
or “lost wax,” process. Final sculptural touches

The god Siva in the garb of a mendicant, 
South Indian bronze from Tiruvengädu, 
Tamil Nadu, early l l t h  Century: m the 
Thanjävür Museum and Art Gallery, Tamil 
Nadu
P. Chandra

are added to the image after it is cast, with 
the result that the images are “carved” as well 
as “modelled.” Important collections of South 
Indian bronzes are housed in the Thanjävür 
Museum and Art Gallery, in Tamil Nadu, 
and at the Government Museum in Madras, 
but the largest number of fine images are in 
the various temples of southem India.
South Indian temple architecture, also 
called d rävida  style, architecture invari­
ably employed for Hindu temples in modem 
Tamil Nadu from the 7th to the 18th Century7, 
characterized by its pyramidal, or küfina-type, 
tower. Variant forms are found in Kamataka 
(formerly Mysore) and Andhra Pradesh States. 
The South Indian temple consists essentially 
of a square-chambered sanctuary topped by a 
superstructure, tower, or spire and an attached 
pillared porch or hall (mandapa, or manta- 
pam), enclosed by a peristyle of cells within 
a rectangular court. The extemal walls of the

Colïsvara temple at Kilaiyur, Tamll Nadu, India, late 
9th Century ad

P. Chandra

temple are segmented by pilasters and carry 
niches housing sculpture. The superstructure 
or tower above the sanctuary is of the küfina 
type and consists of an arrangement of grad- 
ually receding stories in a pyramidal shape. 
Each story is delineated by a parapet of minia­
ture shrines, square at the corners and rectan­
gular with barrel-vault roofs at the centre. The 
tower is topped by a dome-shaped cupola and 
a crowning pot and finial.



The origins of the Drävida style can be ob- 
served in the Gupta period. The earliest ex- 
tant examples of the developed style are the 
7th-century rock-cut shrines at Mahäbalipu- 
ram and of a developed structural temple, the 
Shore Temple (c. 700), at the same site.
The South Indian style is most fully realized 

in the splendid Brhadisvara temple at Than­
jävür, built about 1003-10 by Räjaräja the 
Great, and the great temple at Gangaikonda- 
cölapuram, built in about 1025 by his son Rä- 
jendra Cöla. Subsequently, the style became 
increasingly elaborate—the complex of temple 
buildings enclosed by the court became larger, 
and a number of successive enclosures, each 
with its own gateway (gopura), were added. 
By the Vijayanagar period (1336-1565) the 
gopuras had increased in size so that they 
dominated the much smaller temples inside 
the enclosures.
South Island, island, the larger of the two 
principal islands of New Zealand, in the South­
west Pacific, separated from North Island by 
Cook Strait and from Stewart Island to the 
south by Foveaux Strait. Having an area of 
58,676 square miles (151,971 square km), it 
is divided by a central mountain chain, cul-

Terminus of Fox Glacier on the western slopes of 
the Southern Alps, South Island, New Zealand
G.R. Roberts, Nelson, New Zealand

minating at Mount Cook (12,349 feet [3,764 
m]) in the Southem Alps, into the narrow, 
werter Westland Plain and the broad, drier 
east Canterbury Plains. Forests remain in only 
the more inaccessible locations. Fiordland in 
the Southwest is a distinctive area with its nu- 
merous Coastal fjords (inlets) and high lakes. 
The island was sighted by the Dutch navigator 
Abel Tasman in 1642. Although it has sev­
eral large urban areas, including Christchurch, 
Dunedin, and Invercargill, all Coastal, in the 
20th Century South Island has grown less 
rapidly than North Island. Pop. (1986) 865,- 
469.
South Jersey glass, gjass made at innu- 
merable American factories in southem New 
Jersey, New England, and New York state 
from about 1781 to about 1870, following 
the example of Caspar Wistar. Although Wis- 
tar’s factory eventually closed (1780), it had 
provided the impetus for the “South Jersey 
tradition.” The workmen were descendants of 
Wistar’s own German and Polish workmen or 
new immigrants from Europe, and their style 
had its roots in the glass made for centuries 
near the forests of central Europe. Tableware,

Lily-pad pitcher, South Jersey glass, c.
1800-25; in the Toledo Museum of Art,
Ohio
By courtesy of the Toledo Museum of Art, Toledo, Ohio, gift 
of Edward Drummond Libbey

such as jugs and sugar bowls, was made in 
bottle and window glass, these latter being the 
staple products of most factories. The use of 
this glass dictated the range of natural colours: 
green and amber for bottle glass and aquama- 
rine for window glass, though other colours 
were sometimes added. Decoration was of a 
kind long established in European glass: ap­
plied blobs of glass, variously fashioned, and 
“threads” of molten glass drawn around and 
around the vessel. Another technique, with 
no European ancestry and peculiar to South 
Jersey, was the “lily pad” omament, in which 
an extra coating of molten glass was given to 
the bottom of the vessel and worked with a 
tooi into a series of points up its sides, giving 
an effect that was at once artless and con- 
trolled. The best period of South Jersey was 
between 1820 and 1850; after that, the in­
creasing mechanization of the American glass 
industry, the superseding of wood fuel by coal 
and gas, and other factors caused a decline in 
individual glassblowing.
South Kesteven, district, county of Lin- 
colnshire, east-central England, occupying an 
area of 364 square miles (943 square km) in 
the southwestem part of the county. There 
are fertile pasturelands on the western border 
with Nottinghamshire, but the bulk of South 
Kesteven district is a north-south-oriented 
limestone plateau. At an elevation of 200 feet 
to 400 feet (60 m to 120 m), the plateau has 
a steep western scarp and descends gradually 
eastward, Crossing a treeless expanse before 
touching the outer limits of the Fens, an exten­
sive reclaimed marsh area near sea level that 
produces wheat, barley, sugar beets, and other 
root crops. Boume, and especially Stamford,

43 South Lakeland

are well-preserved ancient market towns at the 
edge of the Fens and have textile, footwear, 
and stone-trade industries. Agricultural im­
plements and machinery are manufactured 
at Grantham, the district seat in the north­
west; sheep are pastured in the nearby lime­
stone uplands. The adjacent parishes (towns) 
of Market Deeping and Deeping St. James 
are rapidly expanding agricultural communi- 
ties within the Fens. Sir Isaac Newton (1643- 
1727) and Margaret Thatcher, the first woman 
to be prime minister of the United Kingdom 
(appointed 1979), spent their formative years 
around Grantham. Pop. (1986 est.) 101,600.
South Kingstown, town (township), Wash­
ington county, southem Rhode Island, U.S., 
west of Point Judith Pond in Block Island 
Sound. The area was settled in 1641 and in­
corporated as Kings Towne in 1674, which, in 
1723, was divided into North Kingstown (q. v.) 
and South Kingstown. The township includes 
the villages of Kingston (tf.v.), West Kingston, 
Peace Dale, Wakefield (administrative centre), 
Matunuck, Green Hill, Usquepaug, Middle 
Bridge, Rocky Brook, Indian Lake Shore, Per- 
ryville, Tuckertown, and Curtis Corner. Great 
Swamp in western South Kingstown was the 
scene (December 1675) of the Narraganset 
Indians’ final defeat by the colonists in King 
Philip’s War. The University of Rhode Is­
land, founded in 1892 near the village of 
Kingston, plays a major role in the economic 
and cultural life of the town. Diversified small 
manufacturing has replaced the textile indus­
try, formerly the economic mainstay; summer 
tourism is also significant. Pop. (1987 est.) 
21,464.
South Kyöngsang Province (South Korea): 
see Kyöngsang-namdo.
South Lakeland, district, county of Cum- 
bria, northwestem England, occupying an area 
of 599 square miles (1,551 square km) in the 
southem part of the county, bordering the 
shallow Morecambe Bay of the Irish Sea to the 
south. South Lakeland is generally an upland 
district that is a populär vacation area. Cen­
tral South Lakeland has lower hills and dales 
of the fertile Kent and Lune river valleys. 
The western and eastem uplands encompass 
parts of the Lake District and Yorkshire 
Dales national parks, respectively, and rise to 
heights of 1,500 to 3,000 feet (450 to 900 
m) above sea level. One of the narrow, lake- 
filled valleys of the district contains Winder- 
mere, England’s largest freshwater lake. The 
Yorkshire Dales are rolling upland of bleak 
moors. The rough grazing of sheep predom- 
inates in all the uplands, and dairy cattle as 
well as oats and fodder crops are raised in the 
valleys. Kendal, the district seat, and Ulver- 
ston are local agricultural and light-industrial

Coniston Water in the Lake District, South Lakeland district, Cumbria, England
David Endersbee from TSW— CLICK/Chicago
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centres. Grasmere, Windermere, and Coniston 
are resorts in the Lake District. Some of the 
district’s area west of Windermere has been 
replanted in coniferous forests. The Romantic 
poet William Wordsworth and the children’s 
storyteller Beatrix Potter found Creative in- 
spiration through repeated observation of the 
district’s picturesque landscape. Pop. (1986 
est.) 98,500.
South Manchurian Railway, railway line 
connecting the South Manchurian sea towns 
of Lü-shun (Port Arthur) and Lü-ta (Dairen) 
with the Chinese Eastern Railway, which runs 
across Manchuria (Northeast provinces) from 
Siberia to the Russian port of Vladivostok. 
The line has been a source of friction between 
the Chinese, Japanese, and Russians through­
out the 20th Century.

In March 1898 the Russians forced China 
to give them control of the Liaotung Penin­
sula, in southem Manchuria; shortly after 
that, they began construction of the South 
Manchurian Railway. Following the Russian 
defeat in the Russo-Japanese War (1904-05), 
the Liaotung Peninsula was transferred to 
Japan. In 1906 the Japanese made the South 
Manchurian Railway Company their chief in­
strument for the economic exploitation of 
Manchuria, and the Company developed the 
enormous open-pit Fu-shun coal mine and the 
An-shan steelworks. Lower-echelon Japanese 
employees harboured ultranationalistic feel- 
ings, which encouraged the Japanese to invade 
Manchuria in 1931 and rule it as the puppet 
state of Manchukuo.

At the Yalta Conference in 1945, U.S. Pres­
ident Franklin D. Roosevelt agreed to restore 
the railway to the Soviet Union as a partial 
re ward for Joseph Stalin’s agreement to enter 
the war against Japan. A treaty between the 
Chinese Nationalists and the Soviet Union on 
August 14 of the same year gave China and 
the Soviet Union joint control over the South 
Manchurian Railway for 30 years. When the 
Chinese Communists came to power in 1949, 
the Soviets were obliged to retum the railway 
to full Chinese control.
South Molton, town, county of Devon, En­
gland. It lies 12 miles (19 km) southeast of 
Barnstaple, on the River Mole. There are flour 
mills and small manufacturing, and the area 
is a centre of tourism. The town is hilly, with 
many fine views; it contains a 15th-century 
church, an 18th-century guildhall, a market 
house built in 1863, and several well-preserved 
Georgian houses. The weekly market dates 
from the year 1246. Pop. (1981) 3,611.
South Mountain, northemmost section of 
the Blue Ridge in the Appalachian Mountains, 
extending southwestward for 65 miles (105 
km) from southem Pennsylvania to northem 
Virginia, U.S. Quirauk Mountain (2,145 feet 
[654 m]) in Maryland is the highest point. It 
is crossed by the Appalachian Trail (for hik- 
ers). The American Civil War Battle of South 
Mountain took place near Burkittsville, Md., 
on Sept. 14, 1862.
South Norfolk, district, county of Norfolk, 
eastern England, occupying an area of 350 
square miles (907 square km) directly south 
of the city of Norwich. South Norfolk is 
principally an agricultural district extending 
across low-lying open countryside. Soils are 
generally fertile, and the old market centres 
(including Wymondham, Diss, Harleston, and 
Loddon) have small populations. A wide va- 
riety of crops, including barley, wheat, sugar 
beets, oats, and vegetables, is grown. Dairy 
cattle, pigs, and poultry are also raised. Several 
parishes (towns) and villages have imposing 
churches ranging in date from the Norman 
to the Perpendicular Gothic periods (1 Ith 
to late 15th Century). The district’s southem

boundary, the River Waveney, is populär with 
anglers. Freshwater marshlands abounding in 
waterfowl are commonplace in the northeast. 
Wymondham is the district seat. Pop. (1986 
est.) 99,400.
South Northamptonshire, district, county 
of Northamptonshire, south-central England, 
occupying an area of 245 square miles (634 
square km) in the west of the county. Char­
acterized by rolling hills, the predominantly 
agricultural district is bordered by the upper 
reaches of the River Nene and the town of 
Northampton on the north and is crossed by 
the (disused) Grand Union Canal in the north. 
Clay uplands at elevations of 300 to 500 feet

Sulgrave Manor, in the village of Sulgrave, South 
Northamptonshire district, Northamptonshire,
England
Barry Hicks— Britain on View (BTA/ETB)

(60 to 90 m) in the centre and south ascend 
to above 700 feet (210 m) in the extreme 
west. Covered by fertile glacial drift, the land 
is predominantly used for pasture, but cereals 
(wheat and barley) are also grown.

The old market centre of Towcester in the 
centre is the district seat, and Brackley, in 
the extreme south, is the largest parish (town) 
in the district; both have expanding light- 
industrial bases. Conspicuous village churches, 
stone and thatched cottages, and distinctive 
country manors typify the architecture of the 
district. The latter are perhaps best exemplified 
by the Baroque Easton Neston House (1700), 
designed by Nicholas Hawksmoor, and Sul­
grave Manor, an Elizabethan building com- 
pleted about 1560 by Lawrence Washington, 
a direct ancestor of George Washington, first 
president of the United States. The Talbot 
Inn in Towcester was immortalized in Charles 
Dickens’ novel The Pickwick Papers.

The Waterways Museum (1963) on the 
Grand Union Canal near Towcester depicts 
two centuries of canal history. The former 
airfield south of Towcester has become Silver- 
stone racecourse and is on the international 
motor-racing circuit. Pop. (1986 est.) 67,500.
South Orange Village, also called south 
orange , township, Essex county, northeast­
em New Jersey, U.S., immediately west of 
Newark. Following the American Civil War, 
many residents of New York City, attracted by 
the natural beauty of the open, rolling coun­
try, moved into the area. It was originally the 
Orange Dale section of the city of Orange, but 
it separated in 1861 and was incorporated in 
1869. Seton Hall University (1856) is located 
there. The township has some light manufac­
turing. Pop. (1987 est.) 15,817.
South Orkney Islands, island group lying 
between the Scotia Sea to the north and the 
Weddell Sea to the south in the South Atlantic 
Ocean. It is composed of two large islands 
(Coronation and Laurie) and a number of 
smaller islands and rocky islets and forms part 
of the British Antarctic Territory. The islands 
(total area about 240 square miles [620 square 
km]) are barren and uninhabited, but Signy

Island is frequently used as a base for Antarc­
tic exploration. George Powell (British) and 
Nathaniel Palmer (American), both sealers, 
sighted and charted the islands in December 
1821.
South Ossetian autonomous oblast (Geor­
gian S.S.R.): see Yugo-Osetinskaya autono­
mous oblast.
South Oxfordshire, district, county of Ox- 
fordshire, south-central England, occupying 
an area of 265 square miles (687 square km), 
in the southeastern part of the county between 
the cities of Oxford (northwest) and Reading 
(south). The district is generally a clay valley 
drained by the Thames River and is domi­
nated by the beech-forested Chiltem Hills in 
the southeast. South Oxfordshire’s economy is 
mostly agricultural, primarily based on com 
(maize), potatoes, cereals, and dairy cattle. 
Henley-on-Thames, the largest town of the 
district (located east of the Chiltems in its 
southeastern corner), has iron foundries and 
malt breweries and has become intemationally 
known for its annual Royal Henley Regatta 
(rowing). The parishes (towns) of Wallingford

Henley Royal Regatta on the River Thames at 
Henley-on-Thames, South Oxfordshire district, 
Oxfordshire, England
Britain on View (BTA/ETB)

in the centre and Thame in the northeast are 
other local market centres. The village of Cul- 
ham, 7 miles (11 km) south of Oxford, is the 
site of an important atomic-energy research 
laboratory. Nearby Dorchester was founded as 
a Roman town; later it became the cathedral 
city of Wessex (in the 7th Century) and the 
cathedral city of Mercia (from the late 9th 
to the late llth  Century). District offices are 
located at Crowmarsh Gifford, a settlement 
across the Thames from Wallingford. Pop. 
(1986 est.) 133,000.
South Pacific Commission, originally, an 
organization of representatives of the gov- 
emments of Australia, France, New Zealand, 
Great Britain, and the United States, set up to 
advise those five govemments on economie, 
social, and health matters affecting the island 
territories in the South Pacific administered 
by them. Today its membership includes 
countries that were former dependencies, and 
its work consists mostly of research on eco­
nomie, biological, medical, educational, and 
social problems.

The commission was formed in 1947 at 
Canberra, Australia. lts headquarters are in 
Nouméa, New Caledonia. Each member coun-



45 South Sea Bubbletry appoints two delegates to the South Pacific 
Conference, which meets annually.
South Pacific Forum, South Pacific Organi­
zation established in 1971 to provide a forum 
for heads of govemment to discuss com­
mon issues and problems facing independent 
and self-goveming States of the South Pa­
cific. Headquartered in Suva, Fiji, the forum 
includes Australia, Cook Islands, Fiji, Kiri­
bati, Micronesia, Nauru, New Zealand, Niue, 
Papua New Guinea, Solomon Islands, Tonga, 
Tuvalu, Vanuatu, and Western Samoa.
At the initial meeting in 1971, senior officials 

recommended that a permanent bureau be 
established to deal with economie matters. In 
1972 this motion was approved. The resulting 
group, the South Pacific Bureau for Economie 
Co-operation, which was established in April 
1973, aims to facilitate member cooperation 
on trade, tourism, transportation, and eco­
nomie development.
South Pasadena, city, Los Angeles county, 
Calif., U.S., about 2 miles (3.2 km) south 
of Pasadena and 10 miles (16 km) northeast 
of the centre of the city of Los Angeles via 
the Pasadena Freeway. It is principally a resi- 
dential community, with many fine homes— 
with strict municipal supervision of landscap- 
ing and parks—but it has some light manu­
facturing, chiefly in electronics. The city was 
incorporated in 1888. Pop. (1987 est.) 24,258.
South Pembrokeshire, district, Dyfed 
County, southwestem Wales. Created in 1974, 
it covers an area of 169 square miles (438 
square km) and extends northward from the 
southem shore of the Pembrokeshire Penin­
sula to the Preseli Mountains. It borders the 
districts of Carmarthen to the east and Preseli 
to the west and north. The large numbers of 
tombs, caims, standing stones, and hut circles 
that have been discovered in the area pro­
vide evidence of Iron Age settlement. During 
the Norman period Pembrokeshire Peninsula, 
known as “little England,” was sealed off 
from the rest of Wales by a series of Norman 
strongholds, including the castles of Pembroke, 
Manorbier, Llawhaden, and Narberth. Norse 
and Flemish influence has also been strong in 
the area. The town of Tenby is thought to 
have originally been a Norse settlement, but 
by the 9th Century it was a Welsh stronghold. 
The Normans invaded Tenby in the late 1 lth 
and early 12th centuries, and during the En­
glish Civil Wars it was altemately garrisoned 
and besieged by both sides.
Agriculture dominates the inland area of 

South Pembrokeshire, while tourism flour- 
ishes along the coast. Most commercial and 
industrial activity is centred in Pembroke 
Dock, the administrative seat of the district. 
The older locality of Pembroke is primarily 
a market town and tourist centre. Pembroke 
Doek operates a ferry to Cork and Rosslare,

both in Ireland. Land transportation in the 
district is facilitated by the British Rail Link 
and an extension of the M4 Motorway. Pop. 
(1986) 39,800.
South Platte River, one of the two main 
arms of the Platte River (q.v.), rising in the 
Mosquito Range of central Colorado, U.S., 
and flowing southeast. West of Divide, Colo., 
the river tums sharply northeast, flows through 
the Front Range via the Platte River Canyon, 
and emerges on the flatland of the Colorado 
Piedmont southeast of Denver. Continuing its 
northeastem course, it flows through Denver 
to Greeley, Colo., where it bends eastward via 
Sterling to North Platte, Neb. There it joins 
the North Platte River to form the Platte 
River, after a course of 442 miles (711 km). 
From Greeley east, the South Platte Valley 
is 2 to 10 miles (3-16 km) wide. Reser­
voirs and dams, notably around Denver, in­
clude Cheesman, Cherry Creek, Eleven Mile 
Canyon, and Antero; all are part of the Mis­
souri River Basin project for flood control, 
irrigation, and power. Chief tributaries of the 
South Platte are Clear Creek and Boulder 
Creek and the Big Thompson, St. Vrain, and 
Cache La Poudre rivers.
South Pole, southem end of the Earth’s axis, 
lying in Antarctica, about 300 miles (480 
km) south of the Ross Ice Shelf. This geo- 
graphic South Pole does not coincide with the 
magnetic South Pole, from which magnetic 
compasses point and which lies on the Adélie 
Coast (at about 66°00' S, 139°06' E), or with 
the geomagnetic South Pole, the southem end 
of the Earth’s geomagnetic field (about 60°05' 
S, 139° 05' E in 1971). The geographic pole, 
at an elevation of 9,816 feet (2,992 m) above 
sea level, has six months of complete daylight 
and six months of total darkness each year. Ice 
thickness is 8,850 feet (2,700 m). First reached 
by the Norwegian explorer Roald Amundsen 
on Dec. 14, 1911, it was reached the fol­
lowing year by the British explorer Robert F. 
Scott and in 1929 by the American explorer 
Richard E. Byrd. In the early 1970s the South 
Pole was the site of a U.S. station and landing 
strip (Amundsen-Scott).
South P’yöngan Province (North Korea): 
see P’yöngan-namdo.
South Ribble, district (borough), county of 
Lancashire, northwestem England, occupying 
an area of 43 square miles (111 square km) 
south of the borough of Preston. The district is 
part of the Lancashire Coastal plain bordering 
on the Pennine uplands to the east. It was cov- 
ered by glacial moraine deposited by the Irish 
Sea ice sheet, which has given the eastem part 
of the district a rolling, occasionally drumlin- 
like landscape. The River Ribble forms the 
northem boundary. South Ribble lies at the 
geographic centre of a new town being devel­

oped by the Central Lancashire Development 
Corporation, intended to expand and improve 
existing industrial centres during the late 20th 
Century. Most industry is associated with the 
BL Public Limited Company (formerly British 
Leyland Ltd.), the motor-vehicle-manufactur- 
ing enterprise first established at the town of 
Leyland in 1896; its headquarters are now 
in London, and Leyland is the district seat. 
Other light-industrial centres in the district 
include Walton-Le-Dale, Bamber Bridge, and 
Farington. Reclaimed peat fens in the west 
are intensively cultivated, and dairy cattle are 
grazed. Pop. (1986 est.) 98,300.
South Saint Paul, city, Dakota county, 
southeastern Minnesota, U.S., on the Missis­
sippi River, adjacent to the city of St. Paul. 
It was settled in the 1850s on the site of 
a Sioux Indian village (Kaposia, 1837-52). 
Prior to 1877 the South St. Paul area was 
included with West St. Paul. It is a rail centre 
with repair shops and is the site of the ex­
tensive St. Paul Union Stockyards (1886) and 
the Farmers Union Central Exchange, a farm- 
supply cooperative. Established industries— 
meat-packing, tanning, and the production of 
building materials—have been supplemented 
by planned industrial development. Inc. 1887. 
Pop. (1987 est.) 20,716.
South San Francisco, city, San Mateo 
county, Calif., U.S., about 3 miles (5 km) 
south of San Francisco on U.S. Highway 
101 Bypass. Situated at the southem base of 
San Bruno Mountain, South San Francisco 
is heavily industrialized, with meat-packing, 
steel and other metal fabrication, Chemical 
processing, and other manufacturing. The city 
also has an attractive residential section with 
a view of San Francisco Bay. San Francisco 
International Airport lies just to the south. 
Pop. (1987 est.) 52,853.
South Sandwich Islands, group of actively 
volcanic islets in the South Atlantic Ocean, 
north of the Weddell Sea and 470 miles (760 
km) southeast of the island of South Georgia. 
They extend for 190 miles (305 km), occupy 
120 square miles (310 square km), and are cov- 
ered with glaciers. They are included within 
the British Falkland Islands as a dependency. 
In 1775 Captain James Cook, the British ex­
plorer, sighted the islands, which were unin­
habited until 1976, when Argentine personnel, 
despite Protests from the British govemment, 
occupied the Southem Thule group of islands. 
The Argentine personnel were removed by 
British forces in June 1982.
South Sea Bubble, the speculation mania 
that mined many British investors in 1720. 
The bubble, or hoax, centred on the fortunes 
of the South Sea Company, founded in 1711 
to trade (mainly in slaves) with Spanish Amer­
ica, on the assumption that the War of the 
Spanish Succession, then drawing to a close, 
would end with a treaty permitting such trade. 
The company’s stock, with a guaranteed in­
terest of 6 percent, sold well, but the relevant 
peace treaty, the Treaty of Utrecht made with 
Spain in 1713, was less favourable than had 
been hoped, imposing an annual tax on im- 
ported slaves and allowing the Company to 
send only one ship each year for general trade. 
The success of the first voyage in 1717 was 
only moderate, but King George I of Great 
Britain became govemor of the Company in 
1718, creating confidence in the enterprise, 
which was soon paying 100 percent interest.

In 1720 there was an incredible boom in 
South Sea stock, as a result of the company’s 
proposal, accepted by Parliament, to take over 
the national debt. The Company expected to 
recoup itself from expanding trade, but chiefly 
from the foreseen rise in the value of its shares. 
These did, indeed, rise dramatically, from

Ruins of the Norman castle at Pembroke, South Pembrokeshire district, 
Dyfed, Wales
Britain on View (BTA/ETB)
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128V2 in January 1720 to more than 1,000 in 
August. Those unable to buy South Sea stock 
were inveigled by overly optimistic Company 
Promoters or downright swindlers into unwise 
investments. By September the market had 
collapsed, and by December South Sea shares 
were down to 124, dragging other, including 
govemment, stock with them. Many investors 
were mined, and the House of Commons or­
dernd an inquiry, which showed that at least 
three ministers had accepted bribes and spec- 
ulated. Many of the company’s directors were 
disgraced, but the Company itself survived un­
til 1853, having sold most of its rights to the 
Spanish govemment in 1750.
South Semitic alphabet, any of a group 
of minor scripts originating in the Arabian 
Peninsula in about 1000 bc, possibly related 
to the writing system used in the Sinaitic in­
scriptions. These scripts, most of which were 
used only in the Arabian Peninsula, are of 
note because of their great age and because 
of the lack of any clear link between them 
and the North Semitic alphabet, which dates 
from about 1100 bc and is probably ances- 
tra! to all subsequent alphabetic scripts except 
the South Semitic group. The South Semitic 
alphabets generally have 28 letters, all repre- 
senting consonants, and were usually written 
from right to left. Seven (possibly eight) of the 
letters resemble North Semitic letters of the 
same phonetic value.

Of nine distinct scripts, only Safaitic, Sabae­
an, and Ethiopic occur outside the Arabian 
Peninsula; the Ethiopic alphabet, developed 
from Sabaean in Ethiopia, is the only one still 
in use. Its modern form is sometimes called 
Amharic. Compare North Semitic alphabet.
South Seymour Island (Galäpagos Islands): 
see Baltra Island.
South Shetland Islands, island group form- 
ing part of the British Antarctic Territory 
in the Drake Passage of the South Atlantic 
Ocean. Lying 90 miles (150 km) north of the 
Antarctic Peninsula, Antarctica, the islands 
extend for 320 miles (510 km) and have a 
total area of 1,800 square miles (4,700 square 
km). Their main use has been for whaling and 
sealing activities (1906-31) and for Antarctic 
exploration bases (notably on Deception Is­
land). Barren and snow-covered, the islands 
were sighted by the sealer William Smith in 
1819 and are uninhabited.
South Shields, locality and North Sea port, 
South Tyneside district, metropolitan area of 
Tyne and Wear, England, on the south side 
of the mouth of the River Tyne. It is near the 
site of a Roman fort. The town, founded by 
the Convent of Durham in the 13th Century, 
was a centre of the salt and glass industries in 
the 17th and 18th centuries. Shipbuilding and 
marine engineering are now important. The 
first British self-righting lifeboat (for aiding 
ships in distress in the region) was launched 
there in 1790. Pop. (1981) 87,125.
South Shropshire, district, county of Shrop- 
shire (formerly Salop), southwestem England, 
bordering Wales on the west and occupying 
an area of 397 square miles (1,028 square 
km). The Shropshire Hills, a series of ridges 
oriented Southwest to northeast, including The 
Stiperstones, The Long Mynd, and Clee Hills, 
rise to elevations of 1,600 to 1,700 feet (475 
to 500 m) and are separated by deep valleys; 
they occupy most of the district. Officially 
designated an Area of Outstanding Beauty, 
the ridges contain forests at their summits, 
except for The Long Mynd, which is heather- 
covered.

The development of castle building is well- 
illustrated in South Shropshire through exten­
sive remains at Ludlow in the southeast and

(Left) Elizabethan half-timbered gatehouse and 
(right) 13th-century tower and great hall of Stokesay 
Castle, South Shropshire district, Shropshire, Eng.
Martin Page from TSW— CLICK/Chicago

nearer the Welsh border at Clun, Hopton, and 
Stokesay. Ludlow, the district seat and largest 
town, is known for its many half-timbered 
14th- and 15th-century homes.
Cattle, cereals, and fodder crops are raised 

in the valleys, and sheep are grazed at higher 
elevations. Pop. (1986 est.) 35,000.
South Somerset, formerly yeovil, district, 
county of Somerset, England, on the River 
Yeo. With an area of 370 square miles (959 
square km), it is predominantly rural and has 
many villages scattered over an agricultural 
landscape. Its rapidly developing industries in­
clude food processing, light engineering, and 
the manufacture of helicopters and aircraft 
equipment, in addition to its traditional glove- 
making and leather-dressing trades. Pop. (1986 
est.) 139,000.
South Spitsbergen National Park, Nor­
wegian S0R-SPITSBERGEN NASJONALPARK, na­
tional park and bird sanctuary established 
by Norway in 1973 in the Southern corner 
of the island of Spitsbergen, in the Svalbard 
archipelagö in the Arctic Ocean. With an area 
of 1,804 square miles (4,673 square km), the 
park has four separate bird sanctuaries located 
off the Southern and western coasts: Sorkapp, 
Dunoyane, Isoyane, and Olsholmen.
South Staffordshire, district, county of 
Staffordshire, central England, occupying an 
area of 158 square miles (409 square km) im- 
mediately west of the West Midlands conur- 
bation built upon Birmingham. A greenbelt 
area of rolling terrain, it contains both rieh 
agricultural farmland and extensive residen- 
tial population overspill from the West Mid­
lands. Towns (“parishes”) include Codsall, 
Great Wyrley, Penkridge, and Womboume. 
The district is a source of sand and gravel for 
the heavy industries of the West Midlands, 
and modern industrial estates are dispersed 
throughout. Codsall is the district seat. Pop. 
(1986 est.) 104,900.
South Tyneside, district (borough), metro­
politan area of Tyne and Wear, northeastem 
England, occupying an area of 25 square miles 
(64 square km) adjoining the southeastern 
quarter of the city of Newcastle upon Tyne 
and bordered by the River Tyne to the north 
and the North Sea to the east. South Tyne- 
side’s amalgamated communities (including 
South Shields, Jarrow, Hebbum, and Boldon) 
have played a prominent role in the longtime 
industrial development of the Newcastle upon 
Tyne area. Light industries were established 
after World War II in an attempt to mitigate 
the district’s reliance on heavy industries that 
still include shipbuilding and repairing, coal 
mining, and iron and steel production.

Stretches of scenic grassland and beach are 
found along the North Sea coast south of 
South Shields, the district seat, at the mouth 
of the Tyne. A metro rapid-transit system 
connects South Shields and Jarrow with com­
munities on the north bank of the river and 
Newcastle upon Tyne. Pop. (1986 est.) 156,- 
900.
South Uist, island of the Outer Hebrides, 
administered within the Western Isles islands 
area of Scotland. It lies west of the island 
of Skye, from which it is separated by about 
25 miles (40 km) of water. The island is 20 
miles (30 km) north to south and 7 miles (11 
km) wide and is connected by road bridge 
northward to the island of Benbecula, south 
of North Uist. The east side of South Uist is 
mountainous—Ben Mhor rises to 2,033 feet 
(620 m)—and much-indented. It has poor soil 
with peat bogs and heather; the western side, 
however, has a belt of arable land derived 
from Shell sand. Stock raising is the chief 
occupation, but crofting and fishing are also 
carried on, and seaweed is processed. Tweeds 
are woven on the island. Lochboisdale, on the 
east coast, is the main village. About four- 
fifths of the people speak Scottish Gaelic. Pop.
(1981) 2,223.
South West Africa: see Namibia.
South West Africa People’s Organiza­
tion (swapo), party in Namibia (formerly 
South West Africa) that advocated immediate 
Namibian independence from South Africa. It 
was founded in 1960, and, after South Africa 
refused a United Nations order to withdraw 
from the trust territory in 1966, SWAPO 
turned to armed struggle. SWAPO’s greatest 
political strength lay among the Ovambo peo­
ple in the northem part of the territory. Led by 
Sam Nujoma and backed by the Angolan rul­
ing party, Populär Movement for the Libera­
tion of Angola, and the Soviet Union, SWAPO 
used Angola as a base for guerrilla warfare on 
Namibian soil; operations were carried out by 
SWAPO’s guerrilla force, the People’s Liber­
ation Army of Namibia (PLAN). Beginning 
in 1978 South Africa made periodic retalia- 
tory land and air strikes into Angola. Herman 
Toivo ja Toivo, the founder of SWAPO, was 
imprisoned in South Africa for a 20-year term 
in 1968 but was released in 1984. Nujoma 
returned to Namibia in September 1989.

In 1978 the UN recognized SWAPO as the 
sole representative of the people of Namibia. 
Both SWAPO and South Africa agreed to a 
UN plan for a cease-fire, withdrawal of South 
African troops, and free elections to be guar- 
anteed by UN security forces. After years of 
diplomatic maneuvering, South Africa finally 
accepted a UN resolution to that effect in 
December 1988. Sporadic fighting continued. 
In 1989, 90 percent of Namibia’s registered 
voters tumed out to elect members of a con­
stituent assembly to draft a Namibian consti­
tution.
South-West National Park, national park 
in southwestem Tasmania, Australia. The ini­
tial park was created in 1968 out of the 
amalgamation of the Lake Pedder National 
Park (created in 1955) and the Huon Ser­
pentine Impoundment, which had inundated 
Lake Pedder owing to hydroelectric construc­
tion. In 1976 the park was almost doubled 
when the Port Davey Foreshore Preserve and 
the Precipitous Bluff were both added to it. 
In 1981 it was enlarged again, with lands 
about the headwaters of the Davey River. The 
park now covers 1,092,700 acres (442,200 
hectares). The park, together with the adjacent 
Franklin-Lower Gordon Wild Rivers National 
Park (proclaimed in 1981), is perhaps the best- 
known wildemess area in Australia.

Situated in an area of rugged terrain and 
cold, wet climate, the park consists of sev­
eral parallel highland ranges, divided by wide 
valleys marked by rivers and lakes. The flora



is a combination of rain forest, sedgeland, and 
eucalyptus. Fauna is limited compared with 
eastern Tasmania, but the Maatsuyker group 
of islands, forming part of the park, is rich in 
seabirds and seals.
South Wight, district (borough), in the south­
eastern and western parts of the county of 
Isle of Wight, England, with an area of 101 
square miles (262 square km), covering more 
than two-thirds of the island. It is an area 
of seaside holiday resorts, especially Ventnor, 
Shanklin, and Sandown. Sandown rises from 
the wide sandy shore of Sandown Bay, at the 
southerly end of which stands Shanklin. The 
winding chasm of Shanklin Chine lies to the 
south. Pop. (1986 est.) 53,900.
South Yorkshire, area in north-central En­
gland. It covers 602 square miles (1,560 square 
km) and has four administrative districts: the 
boroughs of Barnsley, Doncaster, and Rother- 
ham and the city of Sheffield. (From 1974 to 
1986 South Yorkshire had its own adminstra- 
tive metropolitan county council.) The area’s 
physical geography is very diverse. In the 
west the Pennine moorlands (of limestone and 
Millstone Grit) extend into the Peak District 
National Park. In the east is a lowland area 
around Doncaster; much of this region, in­
cluding the marshes of Hatfield, Thome, and 
Humberhead, has been drained. The principal 
river is the Don, rising in the Pennines and 
flowing eastward to the River Humber.
Evidence of prehistorie settlement is confined 

to the west on the uplands. In the Roman pe­
riod the lowlands were probably settled for the 
first time, but their occupation was primarily 
military, relating to a system of roads and as- 
sociated forts such as Doncaster. Anglian and 
later Scandinavian settlers, penetrating from 
the east, cleared much of the natural wood- 
land. The region was sparsely populated in 
the European Middle Ages, but Sheffield was 
of local significance, with a cutlery industry 
based on locally mined iron and grindstones 
made of the Millstone Grit.
In the 19th Century improved Communica­

tions and proximity to coal supplies stimulated 
the region’s growth as a major industrial area. 
The Don valley became the focus of a belt 
of ironworks and steelworks extending east­
ward from Sheffield. Today South Yorkshire 
includes most of the productive area of En­
glands main coalfield. Mining has declined in 
the 20th Century but remains a major activity 
around Barnsley, Rotherham, and Doncaster, 
where Contemporary collieries are large and 
highly mechanized. Doncaster is divisional 
headquarters of the National Coal Board.
The iron and steel industry is based in 

Sheffield and Rotherham. Sheffield, located 
in the Pennine highlands, is still known for 
its production of special steels and cutlery. 
It is South Yorkshire’s largest city and main 
service centre. Rotherham is a centre for iron­
works and heavy engineering. Pop. (1986 est.) 
1,297,900.
Southampton, city (“district”) and English 
Channel port, county of Hampshire, England. 
It lies near the head of Southampton Water, 
on a peninsula between the estuaries of the 
Rivers Test and Itchen.
In ad  43 there was a Roman settlement, 

Clausentum, on the east bank of the Itchen, 
and inscribed stones, coins, pottery, and 
other artifacts have been found. Southampton 
(Hamtun, Suhampton) superseded the Saxon 
Hamtun and was a royal borough before 1086. 
The earliest town charter was given by King 
Henry II, probably in 1154-55, but the bor­
ough was not incorporated until 1445. Henry 
YI, in 1447, created Southampton a county in 
itself. A charter that remained in force until 
1835 was granted by Charles I in 1640.
In the European Middle Ages Southampton 

became one of England’s major ports, export- 
ing wool and hides from the hinterland and

importing wine from Bordeaux. For the Nor­
man and Plantagenet kings, it was the chief 
link with their domains across the Channel 
in France. Remnants of the city’s medieval 
prosperity include St. Michael’s Church (1 Ith 
Century and later); King John’s Palace (12th 
Century), one of England’s oldest domestic 
buildings; and parts of the city walls, built of 
Caen limestone from Normandy and featur- 
ing the guildhall over the archway of Bargate, 
the north gate.
The port and city declined in the 17th and 

18th centuries but revived in the 19th with 
the introduction of railways, especially the 
London-Southampton railway of 1840. New 
dock development took advantage of the spa- 
cious harbpur and the prolonged high-water 
period, which results from a double tide 
caused by the presence of the Isle of Wight 
off the coast. A major oil-tanker terminal 
and refinery were established on the western 
shore in 1951 and began to use North Sea oil 
in 1978. By 1980 Southampton had become 
Britain’s second largest port. The city centre 
was rebuilt after it incurred extensive damage 
during World War II. New manufactures (air­
craft, automobiles, cables, electrical-engineer- 
ing products, and petrochemicals) have joined 
the port’s traditional industries of shipbuild­
ing änd repairing, grain milling, and tobacco 
processing. Construction of major new centre- 
city commercial and industrial development 
took place in the late 20th Century. The uni­
versity (1952) is in the northern suburbs. The 
area of the city and district is 19 square miles 
(49 square km). Pop. (1986 est.) 200,500.
Southampton, village and town (“township”), 
Suffolk county, southeastern New York, U.S. 
It lies along the south shore of eastern Long 
Island. Settlers from Lynn, Mass., landed at 
Conscience Point in 1640, founding the first 
English community in New York. The origi­
nal Indian land deed (Dec. 13, 1640) is pre- 
served. Many colonial buildings in Southamp­
ton have been restored, including the Halsey 
Homestead (1648-49; the state’s oldest En­
glish saltbox house) and the Old Water Mill 
(1644). Within the town is the Shinnecock 
Indian Reservation (1703) and Sag Harbor, 
once a whaling port. Southampton College of 
Long Island University opened in 1963. The 
Parrish Art Museum is in Southampton vil­
lage. Pop. (1986 est.) village, 3,970; (1988 est.) 
town, 34,077.
Southampton, earls, countess, a n d  
dukes OF, titled English nobility of multiple 
creations, grouped below chronologically and 
indicated by the Symbol • .
• Southampton, William Fitzwilliam, Earl
of (b. c. 1490—d. October 1542, Newcastle 
upon Tyne, Northumberland, Eng.), English 
admiral during the reign of Henry VIII.
A son of Sir William Fitzwilliam of Ald- 

warke, near Rotherham, Fitzwilliam was a 
companion in boyhood of Henry VIII and was 
knighted for his services at the siege of Tour- 
nai in 1513. Later he was treasurer of Thomas, 
Cardinal Wolsey’s household and was sent sev­
eral times to France on diplomatic business. 
As vice admiral he commanded a fleet when 
England and France were at war in 1523. He 
was comptroller of the royal household, Chan­
cellor of the duchy of Lancaster, and keeper 
of the privy seal. In 1537 he became lord high 
admiral and Earl of Southampton. He went to 
Calais to conduct Anne of Cleves to England 
and wrote in flattering terms to Henry about 
his bride. He died while marching with the 
English army into Scotland. He left no sons, 
and his title became extinct.
•Southampton, Thomas Wriothesley, Ist 
Earl of, Baron Wriothesley of T itch- 
field (b. Dec. 21, 1505, London, Eng.—d. 
July 30, 1550, London), influential minister 
of state during the last years of the reign of 
King Henry VIII of England.
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The son of one herald, William Writh, or 
Wriothesley, and nephew and cousin to two 
others, Thomas Wriothesley was well-placed 
for a career in the royal service. He was ed­
ucated at the University of Cambridge, where 
he made the acquaintance of Stephen Gar­
diner, later master of Trinity Hall, bishop 
of Winchester, and a leading councillor to 
Henry VIII. Wriothesley subsequently married 
Gardiner’s niece Jane Cheyne. Gardiner ap­
pointed him a clerk of the signet in 1530, but, 
when Thomas Cromwell rose to power (1532- 
33) as Henry VIII’s chief minister, Wriothes­
ley transferred to his service, finally becoming 
Cromwell’s chief clerk and personal secretary. 
His promising Connections not only got him 
possession of extensive monastic properties 
in Hampshire and elsewhere but also moved 
him upward in the king’s service. In 1538 he 
went on embassy to the Netherlands; in 1539 
he sat in Parliament as one of the knights 
for Hampshire; in April 1540 he succeeded 
Cromwell as one of two joint principal sec- 
retaries of state. In the same month, he was 
knighted. Cromwell’s fall (June 1540) did not 
interrupt Wriothesley’s career; indeed, even 
before the final crisis he had almost certainly 
reestablished contact with CromwelPs enemy 
Gardiner and had worked against his mas­
ter. Wriothesley was a true Henrician who 
would have nothing to do with the pope and 
welcomed the dissolution of the monasteries, 
but he remained a conservative in religion 
and viewed with apprehension Cromwell’s 
negotiations with the Lutheran States. After 
CromwelPs fall, Wriothesley was one of Henry 
VIII’s leading councillors, rewarded with a 
barony in January 1544 and with the lord 
chancellorship, the senior office of state, in 
April that year.

Very ambitious, he hoped to profit from the 
accession of the minor Edward VI after Henry 
VIII’s death (January 1547), but the ensuing 
political struggles proved that he should have 
remained the senior civil servant that the dis- 
cerning Cromwell had meant him to be. In 
February 1547 the Protector, Lord Somer­
set, bought his support with the earldom of 
Southampton; a month later, ready to pro- 
mote the Reformation in England, Somerset 
deprived him of the chancellorship. Naturally, 
therefore, Wriothesley supported the conspir- 
acy that Somerset’s rival, John Dudley, Earl 
of Warwick (later Duke of Northumberland), 
led against Somerset in October 1549. But 
once again he was outmaneuvered: so far from 
restoring Roman Catholicism and the fallen 
minister, Warwick proved more Protestant 
still and in February 1550 excluded Wriothes­
ley from the Council. The earl died in London 
five months later.
• Southampton, Henry Wriothesley, 2nd 
Earl of, Baron  Wriothesley of t it c h - 
field (baptized April 24, 1545—d. Oct. 4, 
1581, Itchel Manor, near Farnham, Hamp­
shire, Eng.), one of the Roman Catholic En­
glish nobles who conspired for the release of 
Mary, Queen of Scots.

Henry Wriothesley was the third and only 
surviving son of the Ist Earl of Southampton 
and was born into great privilege (King Henry 
VIII himself was one of the sponsors at his 
baptism). During the reign of the Protestant 
Elizabeth I, however, he gained a reputation 
as a zealous Roman Catholic. In June 1570, at 
age 25, he was arrested for alleged complicity 
in the proposed marriage of Thomas Howard, 
4th Duke of Norfolk, to Mary, Queen of Scots, 
and was imprisoned from July to November 
1570 and from October 1571 to May 1573-— 
during the latter period, in the Tower of Lon­
don. Thereafter, he held a minor post in the 
county of Southampton and apparently with- 
drew from politicking.
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• Southampton, Henry Wriothesley, 3rd 
Earl of, Baron Wriothesley of Titch- 
field (b. Oct. 6 , 1573, Cowdray, Sussex, 
Eng.—d. Nov. 10, 1624, Bergen op Zoom, 
Neth.), English nobleman and Shakespeare’s 
patron.

Henry Wriothesley succeeded his father in 
1581 and became a royal ward under the care 
of Lord Burghley. Educated at the Univer­
sity of Cambridge and at Gray’s Inn, Lon­
don, he was 17 when he was presented at 
court, where he was favoured by Queen Eliz­
abeth I and befriended by Robert Devereux, 
2nd Earl of Essex. Southampton became a 
munificent patron of writers, including Bar­
nabe Barnes, Thomas Nashe, and Gervase 
Markham. Southampton is best known, how­
ever, as the patron of William Shakespeare,

The 3rd Earl of Southampton, detail of an 
oil painting by an unknown artist after a 
portrait by D. Mytens, about 1618; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

who dedicated Venus and Adonis (1593) and 
The Rape of Lucrece (1594) to him. It has 
also been argued, albeit inconclusively, that 
the sonnets were addressed to him. If so, the 
earlier sonnets, urging marriage, must have 
been written before the beginning (in 1595) 
of Southampton’s intrigue with Elizabeth Ver- 
non, one of the queen’s waiting women, which 
culminated with their hasty marriage in 1598, 
incurring the queen’s wrath and leading to 
their brief imprisonment.

In 1596 and 1597 Southampton accompa­
nied Essex on his expeditions to Cadiz and to 
the Azores. In 1599 he went to Ireland with 
Essex, but the queen insisted that Southamp­
ton return to London. He was deeply involved 
in the Essex rebellion (February 1601), on the 
eve of which he induced players at the Globe 
Theatre to revive Richard II, a play dealing 
with the deposition of a king, in order to stir 
up the populace. He was tried for treason on 
Feb. 19, 1601; his titles were forfeited and 
he was condemned to death, but his sentence 
was commuted to life imprisonment through 
the intervention of Sir Robert Cecil.

On the accession of James I, Southampton 
resumed his place at court. He was made a 
Knight of the Garter and captain of the Isle 
of Wight in 1603 and was restored to the 
peerage by act of Parliament. In 1603 he en- 
tertained Queen Anne with a performance of 
Love’s Labour’s Lost by Richard Burbage and 
his Company, to which Shakespeare belonged.

Southampton was an active member of the 
Virginia and East India Companies. He was 
a volunteer in support of German Protestants 
in 1614 and in 1617 proposed fitting out an 
expedition against the Barbary pirates. He be­
came a privy councillor in 1619 but feil into 
disgrace through his determined Opposition to 
the royal favourite, the Duke of Buckingham. 
In 1624 he and his elder son volunteered to 
fight for the United Provinces against Spain, 
but on landing in the Netherlands they were 
attacked with fever, and Southampton died a 
few days after the death of his son.

BiBLioGRAPHY. A.L. Rowse, S h a k esp e a re ’s
S o u th a m p to n  (1965), is a biography.
• Southampton, Thomas Wriothesley, 4th 
Earl of, Baron Wriothesley of Titch- 
field (b. 1607—d. May 16, 1667, London, 
Eng.), major supporter of both Charles I and 
Charles II of England.

The only surviving son of the 3rd Earl, 
Thomas attended St. John’s College, Cam­
bridge. When the dispute began between 
Charles I and Parliament, he took the side of 
the latter, but soon the violence of its leaders 
drove him to support Charles, one of whose 
most loyal advisers he remained thereafter. He 
was, however, eager for peace and negotiated 
with the representatives of Parliament in 1643 
and again at Uxbridge in 1645. Having paid 
more than £6,000 to the state, Southampton 
was allowed to live unmolested in England 
during the Commonwealth period, and on the 
restoration of Charles II he was made lord 
high treasurer. As treasurer he was remarkable 
for his freedom from any taint of corruption 
and for his efforts in the interests of economy 
and financial order. He died without surviving 
sons, and his titles became extinct. The name 
of the 4th Earl is perpetuated in London in 
Southampton Row and Southampton Street, 
Holbörn, where his London residence stood.
• Southampton, Barbara Villiers, Count­
ess of: see Cleveland, Barbara Villiers, 
Duchess of.
• Southampton, Charles Fitzroy, Ist Duke
of, Duke of Cleveland, Earl of 
Southampton, Earl of Chichester, 
Baron Nonsuch of Nonsuch Park, 
Baron Newbury, original name Charles 
palmer, lord limerick (baptized June 18, 
1662—d. Sept. 9, 1730), the natural son 
of Charles II by Barbara Villiers, Count­
ess of Castlemaine. When his mother be­
came Duchess of Cleveland and Countess of 
Southampton in 1670, he was allowed to as- 
sume the name of Fitzroy and the courtesy 
title of Earl of Southampton. In 1675 he was 
created Duke of Southampton and Earl of 
Chichester in his own right and became Duke 
of Cleveland on his mother’s death in 1709, 
succeeding to her titles.

His life was fairly uneventful, but he was 
suspected of intriguing to restore James II to 
the throne in 1691. From 1710 he sat in the 
House of Lords—but infrequently. Upon his 
death, the titles went to his eldest son, William 
Fitzroy, who died without surviving issue in 
1774; the titles then became extinct.
Southampton Island, island in Keewatin re­
gion, Northwest Territories, Canada. It lies at 
the entrance to Hudson Bay and is separated 
from the mainland by Roes Welcome Sound. 
Roughly triangulär, it is about 210 miles (340 
km) long and 220 miles (355 km) wide and 
has an area of 15,913 square miles (41,214 
square km). The terrain consists of a plateau 
about 2 , 0 0 0  feet (600 m) high in the northeast 
(with 1 ,0 0 0 -foot Coastal cliffs), gradually slop­
ing to lowlands in the south. In the interior, 
swift streams cut through deep gorges. Coral 
Harbour, at the head of South Bay, is the only 
trading post, but a Royal Canadian Mounted 
Police base and an airfield and meteorologie 
station are at Munn Bay, 5 miles ( 8  km) 
northwest. The Coastal waters are noted for 
Arctic char fishing. The island was discovered 
in 1613 by Thomas Button and was named 
after the 3rd Earl of Southampton.
Southdown, breed of medium-wool, dark- 
faced, hornless sheep originating in the Sus­
sex hills of England. The oldest of all British 
breeds of sheep, it has an ideal body confor- 
mation for meat production. Its fleece is close 
and is the finest of the British breeds; but, 
though white and of good quality, the wool is 
short and the fleeces relatively light in weight. 
The colour of its face and legs is brown to

light brown or gray. Southdowns are populär 
in many parts of the world, especially in The 
Commonwealth and the United States.
Southeast Asia, mainland peninsular re­
gion of the Asian continent, lying between 
the Indian and the Pacific oceans and be­
tween the Asian landmass and the In- 
donesian archipelagö. It comprises Myanmar 
(Burma), Thailand, Kampuchea (Cambodia), 
Laos, Vietnam, Malaysia, and Singapore.
A brief treatment of mainland Southeast Asia 

follows. For full treatment, see macropaedia: 
Southeast Asia, Mainland.

Geography. The countries of mainland 
Southeast Asia have a combined area of about 
876,600 square miles (2,270,300 square km) 
and extend about 1 , 0 0 0  miles (1,600 km) from 
east to west and about 1,800 miles (2,900 km) 
from north to south. (Brunei, Indonesia, and 
the Philippines are also frequently considered 
part of Southeast Asia.)

The region lies mostly between the tropic of 
Cancer and the equator and is almost wholly 
within the humid tropics. It is broken up to- 
pographically by an intricate and often rugged 
relief, which is characteristically erosional, al­
though as a result of widespread uplift the 
surviving ridges attain heights of 6,000-9,800 
feet (1,800-3,000 m). The pattem of relief 
is usually a continuation of larger Continen­
tal landforms. An abundance of rainfall has 
added an elaborate network of rivers, in whose 
great deltas extensive regions of cultivable 
land exist, some of them major granaries of 
the peninsula. These natural features have in­
fluenced the human geography of Southeast 
Asia. The difficulty of entry from the north 
has restricted overland human migration in 
the region, which is one of the reasons why, 
despite China’s presence to the north, South­
east Asia as a whole is not seriously over- 
crowded.

The outlines of the region have been shaped 
by recent flooding of the Continental shelves, 
and wide estuaries were formed by the drown- 
ing of river mouths. The process of drowning 
led to an increase in rates of Sedimentation, 
and, along many of the shallower and less- 
disturbed shores, vast beits of swamps were 
built up, such as in the deltas of the Red, 
Mekong, Irrawaddy, and Chao Phraya rivers.

Except in northem Vietnam and northem 
Myanmar, annual average sea-level tempera­
tures in Southeast Asia are remarkably close to 
80° F (27° C), and the degree of seasonal Vari­
ation depends upon the regional disposition of 
sea and land or elevation. Snow is completely 
unknown over Southeast Asia, although slight 
seasonal frosts are common from the Shan 
Plateau (Myanmar) northward. Most of the 
region receives more than 60 inches (1,500 
mm) of rainfall annually, and considerable 
areas receive two to four times this amount. 
The air is extremely damp. Cyclonic distur­
bances occur, and some of them grow into 
mature tropical-cyclonic storms, bringing tor- 
rential rain and destmetion to the areas over 
which they pass.

The abundance of rainfall, associated with 
north-south-running geological structures, has 
produced elongated river basins, often run­
ning in similar directions and extending 600 
to 1,200 miles (970 to 1,900 km) in length. 
In areas of subdued relief, as on the Korat 
Plateau of east Thailand, drainage basins are 
less elongated and more circular.

The region is remarkable for the richness 
of its animal, vegetational, and microorganic 
life, which thrives in its hot, humid climate. 
The equatorial lowlands and much of the Wet­
ter tropical zone to the north contain tropical 
evergreen rain forest. Palms of many lands 
extend over wide areas behind the mangrove 
zone along the coasts of much of Malaysia. 
On nonsedimenting and exposed shores are 
found Stretches of sandy beach, with various 
salt-tolerant plants, such as the grass Spinitex



squarrosus. More common still is the coconut 
palm, which thrives in dense Coastal margins. 
The rain forests in general support a lighter 
animal population than do the more open 
monsoon forests. Tigers occur in all countries, 
and rhinoceros in many parts. The elephant 
and the water buffalo, the latter indigenous to 
Southeast Asia, are found in all parts of the 
region. There is also a tremendous profusion 
and diversity of birds and insects throughout 
the region.

The population of Southeast Asia was esti- 
mated at 196,805,000 in 1990. The earliest- 
known inhabitants of Southeast Asia were 
Australoid peoples who were probably the 
true aboriginals; the Negrito, whö were mi- 
grants from the Indian subcontinent; and the 
Melanesoid. Present patterns of race and cul­
ture derive from a long process of intermittent 
migration from more densely settled areas of 
the Continental interior. The ethnic pattem 
was complicated during the era of European 
dominance by the influx of Chinese and, to 
a lesser extent, of Indians and Arabs, which 
has resulted in considerable intermixture. The 
last 170 years witnessed a more than 1 0 -fold 
growth in population size.

Elements of most earlier religious influences 
are found in varying degrees throughout the 
region. Animism has survived in many of 
the more isolated areas. The dominant Bud­
dhist and Hindu religions suffered from the 
encroachment of Islam in much of Indonesia 
and Malaysia, while the limited adoption of 
Christianity in the region dates from the later 
stages of the spread of Islam.
Agriculture continues to dominate the econ­

omy of Southeast Asia. Except in Singapore 
and Malaysia, most people are farmers or 
directly dependent upon agriculture, which 
makes a proportionately large contribution to 
the gross national products (GNP) of the other 
countries of the region. The principal crops 
include rice, cassava, corn (maize), tobacco, 
sugarcane, rubber, coffee, tea, fruits, spices, 
peanuts (groundnuts), and soybeans. The re­
gion as a whole is self-sufficient in cereals. 
Animals raised include water buffaloes, cattle, 
goats, sheep, and pigs. Fisheries are important, 
particularly in Malaysia and Thailand.
In no country of Southeast Asia except Sin­

gapore, Malaysia, and Thailand does manu­
facturing contribute more than 24 percent to 
the GNP. Industries having mainly mral loca- 
tions include rubber and palm-oil processing, 
small-scale rice milling, and brick- and tile- 
works. The range of urban industries, which is 
much wider, includes large-scale rice milling, 
rubber remilling, tin smelting, spinning and 
weaving, assembly of motor cars and elec­
tronic components, the processing of tobacco 
and dairy products, canning, petroleum re- 
fining, and heavy-metal fabrication. Interna­
tional transportation Systems in the region are 
relatively well developed, but most national 
Systems are predominantly local and often dis- 
continuous. The well-developed road network 
of the western part of peninsular Malaysia is 
an exception. Internal air routes are generally 
focused on one or two major cities from which 
branches radiate. The region has a compar- 
atively low level of urbanization, excluding 
Singapore. Immigration, however, has played 
a major role in the population increase of such 
cities as Singapore and Bangkok, where the 
rate of increase is often double the national 
population growth rate.
History. The history of Southeast Asia is 

remarkable for the succession of outside influ­
ences that shaped its course. The Dong Son 
culture passed into Southeast Asia from China 
as early as 300 bc. In the period that followed, 
Hinduism and Buddhism from India pene- 
trated the region and had great cultural and po­
litical impact upon the imperial powers, such 
as the Srivijaya, Sailendra, and Majapahit, 
that rose and feil there. The Funan kingdom 
was basically Indian and lasted from the Ist to

the 7th Century a d . The kingdom of Angkor 
was founded in the first quarter of the 9th 
Century. In the lOth through the 12th Century 
the Khmer monarchs flourished in Cambodia 
(Kampuchea). The exposed position of Cam­
bodia between Siam (Thailand) and Vietnam, 
however, eventually led to its destruction. 
Theraväda Buddhism spread through the area 
between the 1 lth and the 15th Century, leading 
tö the establishment of Therävada Buddhist 
monarchies in Phnom Penh in Cambodia and 
in Ayutthaya, north of present-day Bangkok; 
Islam became a dominant force in the 15th 
Century, which also saw the arrival of the Por­
tuguese, Dutch, English, French, and Spanish. 
The Islämic States gradually came under the 
sway of these powers, and within a span of 
300 years these foreigners colonized the entire 
region. Only Siam remained free of colonial 
occupation. The defeat of Russia by an Asian 
power (Japan), in 1905, led to the growth of 
other Asian nationalist movements, which re­
ceived further impetus during World War II, 
when much of the region was under Japanese 
occupation. Independence came to most of 
the countries in the region by the 1950s. 
Despite independence, political stability has 
eluded the region as a whole, mainly because 
of ethnic strife, socioeconomic inequities, and 
a plethora of economie difficulties. Many 
countries, such as Kampuchea, Vietnam, and 
Laos, were plagued by open conflicts between 
various communist and noncommunist fac- 
tions. The establishment of the Association of 
Southeast Asian Nations (ASEAN) in 1967 
was an attempt to advance the economie and 
political integration of the region.
Southeast Asia Treaty Organization
(seato), regional-defense organization from 
1955 to 1977, created by the Southeast Asia 
Collective Defence Treaty, signed at Manila 
on Sept. 8 , 1954, by the representatives of 
Australia, France, New Zealand, Pakistan, the 
Philippines, Thailand, the United Kingdom, 
and the United States. The treaty came into 
force on Feb. 19, 1955. Pakistan withdrew in 
1968, and France suspended financial support 
in 1975. The organization held its final exer- 
cise on Feb. 20, 1976, and formally ended on 
June 30, 1977.

The formation of SEATO was a response to 
the demand that the Southeast Asian area be 
protected against communist expansionism, 
especially as manifested through military ag- 
gression in Korea and Indochina and through 
subversion backed by organized armed forces 
in Malaysia and the Philippines. Vietnam, 
Cambodia (Kampuchea), and Laos (the suc- 
cessor States of Indochina) were not consid­
ered for membership in SEATO for reasons 
that related to the Geneva agreements of 
1954 on Vietnam. These States were, however, 
accorded military protection by a protocol. 
Other nations of South and Southeast Asia 
preferred to retain their foreign policies of 
nonalignment.
The treaty defined its purposes as defen­

sive only and included provisions for self- 
help and mutual aid in preventing and coun- 
tering subversive activities from without, and 
Cooperation in promoting economie and so­
cial progress. SEATO had no standing forces 
but relied on the mobile striking power of its 
member States, which engaged in combined 
military exercises.
Southeast Asian arts, the literary, perform- 
ing, and visual arts of Myanmar (Burma), 
Thailand, Laos, Kampuchea (Cambodia), 
Vietnam, Malaysia, Singapore, and the Philip- 
pines. Though the cultural development of 
Southeast Asia was dominated by Indian in­
fluence, some prehistorie cohesive traits pre- 
date “Indianization.” Wet-rice (or padi) agri­
culture, metallurgy, navigation, ancestor cults, 
and worship associated with mountains were 
indigenous and widespread; nor were batik 
textiles, gamelan orchestras, or wayang puppet
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theatre—three art forms still populär through­
out the region—derived from India.
A brief treatment of Southeast Asian arts foL 

lows. For füll treatment, see macropaedia: 
Southeast Asian Arts.
The 3rd-century-BC Dong Son culture of 

Vietnam produced bronze artifacts of tech- 
nical and decorative sophistication. The nav- 
igational skills of the Dong Son people are 
evinced by their representations of large boats 
and the wide dispersal area of their beautifully 
crafted drums. Southeast Asian archaeological 
and historical studies are still in their infancy; 
excavation may yet reveal similar Metal Age 
sites associated with bronze drums found in 
Malaysia and Indonesia. Dong Son motifs re- 
cur at a later date in the architectural oma- 
mentation of Old Java and the ancient Cam- 
bodian kingdom of Champa and are echoed in 
the decorative arts of the present-day Dyak of 
Bomeo. Hinduism and Buddhism were trans- 
planted to Southeast Asia from India but were 
transformed in conformity with the archaic 
beliefs and religious practices of Southeast 
Asia. Indian architectural and decorative mo­
tifs were similarly reworked to suit Southeast 
Asian requirements, a process to which local 
traditions contributed. Purely derivative styles 
generally reflect the earliest stage of Southeast 
Asian contact with India; indigenous elements 
dominated the late phases of Hindu art in 
Southeast Asia. In the final phase of Hindu 
temple construction in East Java, for example, 
Indian and local mythological themes were 
executed in a style taken from the indigenous 
shadow theatre. These wayang relief panels are 
complemented at Candi Sukuh by a terraced 
layout echoing the ancient megalithic terrace- 
shrines of the Yang Plateau. Sinicized regions 
such as Vietnam are generally the product of 
conquest. Chinese literature (and written char- 
acters), art, and ideas were imposed on Viet­
nam along with Han-dynasty administration. 
Despite commercial and diplomatic contact, 
few artistic elements elsewhere in Southeast 
Asia are overtly Chinese, yet Chinese ideas 
possibly had a formative influence—assump- 
tions underlying the emperor cult have many 
points of comparison with the regal symbol- 
ism that pervades the visual arts of Southeast 
Asia.

Trade with South Asia existed long before 
Hinduism and Buddhism were adopted in 
Southeast Asia. It seems unlikely, however, 
that smafl mercantile colonies were the cen­
tres for dissemination of Indian ideas and 
art forms. On the contrary, Southeast Asian 
princes eertainly took the initiative by invit- 
ing to court Brahman priests, some of whom 
had already brought their Sanskrit language 
and culture to the Coastal areas of both in­
sular and mainland Southeast Asia. Indian 
art forms flourished because these potentates 
found in the highly evolved ritual, mythology, 
and theology of India a means of legitimat- 
ing and extending their rule. In a sense, they 
were importing a superior magie—displayed 
in the monumental architecture and colourful 
ceremonial so prominent in Southeast Asian 
societies.

Religious art and architecture did not simply 
further temporal power; the two were inti- 
mately connected. The Khmer temple-cities of 
Angkor Wat and Angkor Thom were centres of 
a royal cult. Aligned along the Cardinal points 
and dominated by “temple-mountains,” they 
were microcosms of both the universe and 
the kingdom. The unearthly faces of the bo- 
dhisattva Lokesvara crowning the Bayon were 
equally representative of the all-seeing eye of 
the emperor. Regal narcissism was widespread 
in Southeast Asia, and many sculptures of 
divinities were in fact royal portrait statues 
giving a sophisticated and novel veneer to 
archaic notions of power and spiritual po-
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tency. In Java the candi combined temple and 
royal mausoleum. The complex symbolism of 
Borobudur manies Buddhist cosmology to an 
ancestral cult of kings. Temple reliefs illus- 
trate excerpts from Indian texts, mostly Ma- 
häbhärata and Rämäyana epic episodes and 
Jätaka tales of the Buddha’s previous lives.

The Mahäbhärata, Rämäyana, Jätakas, and 
local legendary tales—the Pandji cycle of Java 
and Thai King Abhai stories among many 
others—are also expounded in the perform- 
ing arts of the region. Bhärata-nätya is the 
model for a distinct dance technique that has 
minimized the mudras (gestures) of Indian 
classicism to emphasize grace of movement 
over theme. Regional variations of temple and 
court dance vie with local developments; Bali, 
a living museum of populär idiosyncratic Hin­
duism, Sports the barong and legong. Numer- 
ous theatrical forms are vehicles for social crit- 
icism; most remarkable is wayang, or shadow 
play, in which puppetry has been fused with 
dance and drama in a unique form of enter­
tainment. Music is generally coordinated with 
the dramatic arts, resulting in great rhythmic 
but slight melodie content. The gamelan, in 
its various manifestations, is the basis of a 
percussive orchestra.

Myanmar and Thailand share the common 
performance tradition of Southeast Asia, but 
their adoption of Theraväda Buddhism forged 
strong ties with Sri Lanka, evident in their vi­
sual arts (the Thai wat and Myanmar pagoda 
are versions of the Sri Lankan bell stupa). 
Thai sculpture and architecture were often 
highly derivative of Indian and Khmer forms, 
though the walking Buddhas of Sukhothai are 
innovative. The temples of Pagan (Myanmar) 
are distinctive, and the outstanding Borobudur 
complex in central Java, though influenced by 
Indian art, provides a unique and impressive 
example of architectural adaptation.

Islam made no impact on these kingdoms, 
and elsewhere it tended to contribute little 
more than a Muslim veneer to evolved art 
traditions. Similarly, the cultural influence of 
Europe was minimal outside the Philippines, 
yet nationalist agitation against colonial rule 
gave impetus to the development of vernacu- 
lar literatures, which had been slow to develop 
because of the regional hegemony of Sanskrit. 
Chronicle, epic, and romantic compositions 
rarely predate the 15th Century.
Southeast Asian local race, a subgroup, 
roughly corresponding to a breeding isolate 
in genetics, of the Mongoloid (Asian) geo­
graphic race. It comprises the major popula­
tions of Vietnam, Laos, Kampuchea (Cam­
bodia), Thailand, Indonesia, Malaysia, the 
Philippines, and Southern China. The follow­
ing physical features are characteristic of the 
Southeast Asians: frequent lack of the epican- 
thic (Mongolian) eyefold; short stature; light 
brown skin; wide noses and faces, not as flat 
as those of the northern Mongoloids; straight, 
black hair; and large teeth. Members of this 
local race are subject to various deficiency dis­
eases, which have apparently acted as selective 
pressures favouring persons who can survive 
on small calorie intake. They also show a 
relatively high incidence of a genetic abnor- 
mality that results in the inability to produce 
the enzyme lactase. Lactase (or beta-galactosi- 
dase) is necessary for the body to break down 
lactose, the form of sugar that occurs in milk; 
people lacking lactase thus cannot digest milk, 
in particular, human milk and cow’s milk. 
Compare Mongoloid geographic race; north­
em Mongoloid local race.
Southeast Asian Nations, Association
of (asean), international organization es­
tablished by the governments of Indone­
sia, Malaysia, the Philippines, Singapore, and 
Thailand on Aug. 8 , 1967, to accelerate eco­

nomic growth, social progress, and cultural 
development and to promote peace and Se­
curity in the Southeast Asia region; Brunei 
became a member in 1984. ASEAN replaced 
the Association of South East Asia (ASA), 
which had been formed by the Philippines, 
Thailand, and the Federation of Malaya (now 
part of Malaysia) in 1961. ASEAN’s chief 
projects involve economic Cooperation and 
development, promotion of trade both within 
ASEAN and between ASEAN and the rest 
of the world, and programs for joint research 
and technical Cooperation between member 
nations.
Held together somewhat tenuously in its 

early years, ASEAN achieved a new cohesion 
in the mid-1970s in the face of the changed 
power balance in Southeast Asia following 
the end of the Vietnam War. Greater self- 
confidence was also a factor, born of the dy- 
namic economic growth experienced by the 
member nations during the 1970s. Thus, for 
example, the member States were able to 
make a unified response to the takeover of 
Kampuchea (Cambodia) by Vietnam in 1979. 
ASEAN’s first summit meeting, held in Bali 
in 1976, resulted in agreement on several in­
dustrial projects and the signing of a Treaty of 
Amity and Cooperation and a Declaration of 
Concord. However, with largely competitive 
rather than complementary economies, the 
ASEAN countries had not achieved substan­
tial economic integration by the early 1990s. 
Although questions of mutual security have 
been discussed from time to time, ASEAN has 
done little in the area of defense.

ASEAN’s organizational structure consists of 
summit meetings, which bring together heads 
of state of member countries; ministerial con­
ferences composed of the foreign ministers of 
the six member States and held annually in 
each country in rotation; the Standing Com­
mittee, consisting of the foreign minister of 
the country that is host to the ministerial 
conference and the ambassadors of the other 
live, which conducts business between iniiiis- 
terial conferences; a permanent secretariat in 
Jakarta, headed by a secretary-general (which 
Position rotates among member nations every 
three years); and a number of other commit- 
tees, subcommittees, and ad hoc groups. The 
organization publishes an annual report and 
the semimonthly ASEAN Newsletter.
Southeast Celebes (Indonesia): see Sulawesi 
Tenggara.
Southeast Svalbard Nature Reservation,
Norwegian sdraust-svalbard naturreser­
vat , nature reserve established in 1973 by 
Norway. One of several protected areas in the 
Svalbard archipelagö, it is bordered on the east 
by Olga Strait and on the west by Stör Fjord. 
With an area of 2,490 square miles (6,450 
square km), the reserve encompasses the is­
lands of Barent and Edge and has a number 
of small glacial caps that extend across a large 
portion of each island. Animal life on the 
reserve includes the Svalbard reindeer, which 
is able to survive the harsh environment by 
feeding on the sparse Vegetation of the area.
Southeastern Conference, American colle- 
giate athletic association that grew out of the 
Southern Conference. Members are the Uni­
versity of Alabama, Auburn University, the 
University of Florida, the University of Geor­
gia, the University of Kentucky, Louisiana 
State University, the University of Mississippi, 
Mississippi State University, the University 
of Tennessee, and Vanderbilt University. The 
University of the South in Sewanee, Tenn., an 
original member, dropped out of the confer­
ence in 1940, and both the Georgia Institute 
of Technology and Tulane University left in 
the 1960s. The conference was formed in 1932 
when its members left the 11-year-old South­
ern Conference, believing that it had grown 
too large for competitive balance.

Southend-on-Sea, district (borough), county 
of Essex, England, on the Thames Estuary 
and the North Sea. The nearest seaside resort 
to London, 40 miles (64 km) away, it attracts 
millions of visitors, and there are many resi­
dent commuters. It is noted for its pier (1.5 
miles [ 2  km] long) as well as its beaches, gar- 
dens, yachting, open-air theatre, carnival cele- 
bration, and seafront illuminations. The town 
has also attracted light industry. The parish 
of Prittlewell, now a part of Southend, has 
a 1 2 th-century priory that houses a museum. 
Southend became fashionable as a seaside re­
sort when visited in 1801 by Princess Char­
lotte of Wales and by her mother, Princess 
Caroline, in 1803. The district has an area of 
16 square miles (42 square km). Pop. (1986 
est.) 159,900.
Southern Africa, Southern region of the 
African continent, comprising the countries of 
Angola, Botswana, Lesotho, Malawi, Mozam­
bique, Namibia, Swaziland, Zambia, and Zim­
babwe. The Britannica excludes the island 
nation of Madagascar from its coverage of this 
region because of its distinct language and cul­
tural heritage. The Republic of South Africa is 
also treated separately because of its size and 
the complexities of its political Situation.

A brief treatment of southem Africa follows. 
For full treatment, see macropaedia: South­
em Africa.

The nine countries comprising the Southern 
African region occupy an area of about 1,843,- 
000 square miles (4,773,500 square km). The 
region may be divided into several broad phys- 
iographic provinces, all of which share the 
higher elevations characteristic of the South­
ern half of the African continent relative to 
the northern half. Almost all of the land of 
southem Africa lies at elevations of 2,000 to 
6 , 0 0 0  feet (600 to 1,800 m).

In the northwest lies the Lunda-Katanga 
Tableland of eastem Angola and northem 
Zambia, which extends as far east as the 
Southern portion of the Great Rift Valley 
of East Africa. The Rift Valley is clearly 
marked out by the largest lake in the region, 
Lake Nyasa, which borders Malawi, Tan­
zania, and Mozambique. The north-south- 
trending Great Rift Valley in tum separates 
the Lunda-Katanga Tableland on the west 
from the Nyasaland Tableland of northem 
Mozambique to the east. Immediately south 
of these two tablelands, and occupying much 
of central Zambia and Mozambique, is the 
vast Zambezi River basin. Immediately to its 
south lies the Rhodesian Tableland, which 
occupies most of Zimbabwe. South of that 
lie the varied topographical regions of South 
Africa proper. To the west of the Rhodesian 
Tableland lies the desert region of the Kala­
hari of Botswana; farther west is the Namib 
Desert, lying along the Atlantic Ocean coast 
and extending northward from Namibia into 
Southern Angola. Finally, immediately north 
of the Kalahari is the Okavango River basin 
of southeastern Angola.

Southem Africa basically has a tropical cli­
mate. Its temperatures are somewhat lower 
than those of equatorial Africa, Fahrenheit 
temperatures in the 70s and 80s (20s Centi- 
grade) being the norm. Most of Southern Africa 
receives a moderate annual rainfall of about 
30 to 50 inches (760 to 1,270 mm). Much 
of southem Angola, Namibia, and Botswana 
have a more arid climate and higher mean 
temperatures, however; these are especially 
marked in the Namib and Kalahari deserts. 
Most of southem Africa is covered with either 
savannas or subdesert scrublands. Wooded 
grasslands are somewhat more common to the 
east, in Malawi, Zambia, Mozambique, and 
northern Zimbabwe.
The indigenous inhabitants of southem 

Africa can be conventionally classed into four 
major divisions, based primarily on linguistic 
distinctions; San (Bushmen), Khoikhoin (Hot-



tentots), Bergdama (Damara), and Bantu. The 
San are now found primarily in the Kalahari 
and in surrounding areas. The Khoikhoin are 
located in the Southern half of Namibia. The 
Bergdama live principally in the central and 
northem portions of Namibia. The far more 
numerous and widespread Bantu comprise the 
vast majority of the people living in Southern 
Africa. Among the larger ethnic groups of the 
Bantu are the Xhosa, Tembu, and Zulu peo­
ples of South Africa proper; the Ndebele of 
Zimbabwe; the Tsonga of Mozambique; the 
Tswana of Botswana; the Shona peoples of 
Zimbabwe and Mozambique; and the Herero 
and Ambo of Namibia.

Culturally the history of most of the peoples 
of the region is comparatively recent. The 
oldest inhabitants are probably the San and 
Khoikhoin peoples, who have occupied parts 
of the area since Paleolithic times. They were 
succeeded (and often displaced) by the arrival 
of Bantu-speaking peoples from the north and 
east beginning some time during the first half 
of the first millennium a d . The Bantu-speak­
ing peoples’ Iron Age cultures were widely dis- 
persed in the region by the 7th-8th Century. 
From the early part of the first millennium 
a d , these cultures were based primarily on 
the keeping and milking of cattle, although 
there was some scattered farming using iron 
implements.

By the 8 th Century a d  Arab traders had 
begun to visit the region’s inhabitants, who 
traded ivory, copper, and gold for the Arabs’ 
wares. In the 14th and 15th centuries a d  there 
arose a stone-building culture represented in 
the present day by the walled mins of Great 
Zimbabwe in Zimbabwe. This and several 
other cultures before and after it were based 
on great wealth in cattle, which in turn gave 
them preferential access to the Coastal trade 
with the Arabs. However, the arrival of Por­
tuguese traders and colonizers on the coast 
in the 16th Century led to the economie and 
cultural decline of the African cultures in the 
region. The Portuguese pushed inland in the 
17th Century, establishing themselves in the 
Zambezi River valley and into present-day 
Mozambique and Angola, conquering the lo­
cal kingdoms.

The gradual encroachments of Portuguese 
colonial interests inland from the coasts were 
intensified by the settlement, after the sec­
ond half of the 17th Century, of increasing 
numbers of Dutch colonists at the Cape of 
Good Hope (in present-day South Africa). 
The immediate consequences of Dutch settle­
ment were the decimation of the indigenous 
Khoikhoin peoples of the Cape area. During 
the first half of the 19th Century, much of 
Southern Africa underwent great political and 
economie dislocations. These were due partly 
to the pressures of Dutch settlement as it 
spread northward from the Cape, but a more 
important cause was the rise to power in the 
1820s of the Zulu kingdom under Shaka. He 
created a highly centralized military kingdom 
in what is now southeastern South Africa, and 
his armies pushed many other neighbouring 
peoples northward into Zimbabwe, Botswana, 
and Mozambique. The resulting migrations 
of peoples largely determined the current eth­
nic geography of the eastern half of Southern 
Africa, with its patchwork of different Bantu 
subgroups.
The imposition in the early 19th Century of 

British rule over the Dutch at the Cape had 
far-reaching consequences; the white settle­
ment of the area expanded rapidly thereafter; 
many descendants of the Dutch, called Boers, 
migrated northward to escape British rule; 
and the British during the late 19th and early 
2 0 th centuries established a number of pro- 
tectorates, territories, and colonies that came 
to constitute virtually all of central Southern 
Africa. These British possessions were flanked 
on the east and west by the Portuguese 
colonies of Mozambique and Angola, respec­

tively, and by German-held South West Africa 
on the Southwest. Out of the British colonies 
in Southern Africa there eventually emerged 
in the 1960s the independent African nations 
of Zambia, Malawi, Botswana, Lesotho, and 
Swaziland. Zimbabwe (formerly Rhodesia) 
came under the rule of its black African ma­
jority two decades later. Mozambique and An­
gola achieved independence from Portuguese 
colonial rule in the 1970s. In 1988 South 
Africa accepted a UN resolution granting free 
elections in Namibia and the withdrawal of 
South African troops.
The population of Southern Africa in 1990 

was approximately 57,481,000, predominantly 
Bantu-speaking peoples, although small mi- 
norities of postcolonial European and Asian 
populations existed in all countries.
Southern African Development Coordina- 
tion Conference ( s a d c c ), regional organiza­
tion of Southern African countries that works 
to promote economie cooperation and integra- 
tion among the member States and to achieve 
their economie independence from white- 
ruled South Africa. The member States are 
Angola, Botswana, Lesotho, Malawi, Mozam­
bique, Swaziland, Tanzania, Zambia, and 
Zimbabwe. The conference was founded in 
1980, on the eve of Zimbabwe’s (Rhodesia’s) 
independence under black majority rule. The 
SADCC’s activities are coordinated at annual 
conferences of the heads of govemment and 
of a council of ministers from all the member 
States. The SADCC plans, Coordinates, and fi- 
nances various projects in agriculture and an­
imal husbandry, energy, mining, disease con­
trol, telecommunications, and regional trade. 
Among its particular priorities are projects to 
improve the existing rail and road networks 
between the member States so they can reduce 
their dependence on South African ports and 
transport routes for the shipment of their im­
ports and exports.
Southern Alps, mountain range on South 
Island, New Zealand. It is the highest range 
in Australasia. Making up the loftiest portion 
of the mountains that extend the length of 
the island, the Alps extend from Haast Pass, 
at the head of Wanaka Lake, northeastward 
to Arthur’s Pass. They vary in elevation from 
3,000 feet (900 m) to 17 peaks above 10,000 
feet (3,050 m) and culminate in Mount Cook 
(12,349 feet [3,764 m]). Glaciers descend from 
the permanently snow-clad top of the range, 
and major rivers, including the Rakaia, Ran- 
gitata, and Waitaki, drain eastward across the 
Canterbury Plains. The Alps divide the is­
land climatically, being much wetter on the 
forested western slopes and narrow Coastal 
plain of Westland than on the eastern slopes 
and the wide Canterbury Plains. They have 
great hydroelectric potential, and, since the 
1930s, power stations have been built on the 
Waitaki River and its tributaries and at Lake

Southern Alps, New Zealand
Werner Stoy from Camera Hawaii— EB Inc.
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Coleridge. The Alps are crossed by a rail line 
passing through the Otira Tunnel (5.3 miles 
[8.5 km] long) at Arthur’s Pass. Sighted by 
the Dutch navigator Abel Tasman in 1642, 
the Alps’ first European traversal (1857) was 
accomplished by Leonard Harper, first presi­
dent of the New Zealand Alpine Club. Harper 
Pass bears his name.
Southern and Antarctic Lands, French;
see Terres Australes et Antarctiques Fran- 
gaises.
Southern Asian languages: see Semelaic
languages.
Southern Baptist Convention, largest Bap­
tist group in the United States, organized at 
Augusta, Ga., in 1845 by Southem Baptists 
who disagreed with the antislavery attitudes 
and activities of Northem Baptists.

Like Baptists in the North, Baptists in the 
South tracé their history back to the Baptist 
churches established in the American colonies 
in the 17th Century. The number of Baptist 
churches increased and spread throughout the 
colonies in the 18th Century, primarily because 
of the missionary work of the Philadelphia 
Baptist Association, which was organized in 
1707 by five Baptist churches in Pennsylvania, 
New Jersey, and Delaware. Early associations 
of Baptist churches in the South included the 
Ketochton Association (1765) in Virginia, the 
Charleston Association (1751) in South Caro­
lina, and the Kehukee Association (1765) in 
North Carolina.
In the 19th Century, the Baptist churches and 

associations in the North and South cooper- 
ated in organizing national organizations con- 
cerned with foreign and home missions and 
religious publications. The slavery question, 
however, soon caused disagreements between 
Southern and Northern Baptists, and in 1845 
the Southem Baptists set up their own orga­
nization. About 300 churches joined the new 
group.

From its beginnings the Southern Baptist 
Convention was a more centralized denom- 
inational organization than had been usual 
among the Baptists. It developed its own mis­
sions, publications, and educational and other 
boards that functioned under the direction of 
the convention. The centralized organization 
of the Southern Baptists has been credited 
with aiding the amazing growth of the con­
vention following a period of recovery after 
the devastation of the American Civil War.

Generally considered more conservative than 
the American Baptist Churches in the U.S.A., 
the Southern Baptist Convention has not taken 
an active part in ecumenical activities. While 
joining in the Baptist World Alliance, it has 
not joined the National Council of Churches 
of Christ in the U.S.A. or the World Council of 
Churches. The Southern Baptist Convention 
has become a national rather than a regional 
church, and it has long been by far the largest 
American Protestant body and one of the most 
rapidly growing. lts membership totaled about 
14,000,000 in the late 20th Century. There are 
state conventions, and a general convention is 
held annually. Headquarters are in Nashville, 
Tenn.
Southern Bihär Plains, southem part of 
the Middle Ganges Plain, Bihär state, eastern 
India. Bounded by the Chota Nägpur plateau 
on the south, the North Bihär Plains on the 
north, the Oudh Plains on the west, and the 
Bengal Basin on the east, the Southern Bihär 
Plains extend across central Bihär state and 
have an area of about 17,330 square miles 
(44,900 square km). The plains are referred 
to in the Hindu epics the Rämäyana and 
the Mahäbhärata and once were a centre of 
Buddhism; they were the locale of the Maga- 
dha kingdom and were mentioned in Asoka’s
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edicts. The region remained under Muslim 
rule throughout the medieval period and in 
1765 came under the control of the British.
The plains are a segment of the flat Indo- 

Ganges trough, with an elevation gradually 
decreasing from 500 feet (150 m) in the south 
to 100 feet (30 m) in the north. The Ganges is 
the major river in the plains and is the recipi­
ënt of other rivers crisscrossing the region; the 
Son River divides the plains into two physio- 
cultural units comprising the Ganges-Son Di- 
vide in the west and the Magadh-Anga Plain 
in the east. Historically, the rivers have shifted 
their courses several times. Soils are alluvial, 
and dense forests of sal (Shorea), teak, Java 
plum, mahua, and jujube are found on the 
plains. Agriculture dominates the economy; 
rice, wheat, and oilseeds are the principal 
crops. Irrigation, principally from the Ganges, 
plays an important role in farming operations. 
Copper, apatite, kyanite, and other minerals 
are mined. Cottage industries produce textiles, 
sugar, paper, and vegetable oil.

Three dialects of Hindi are spoken in the 
region, namely Maithili, Magadhi, and Bhoj- 
puri. Patna and Gayä are educational cen­
tres. Daimianagar has an industrial complex. 
Monghyr has a cigarette factory, and Jamälpur 
has the country’s major railway-engineering 
workshops. Bhägalpur is noted for its produc­
tion of tussur silk. The region has a well- 
developed network of roads, railways, and in­
land waterways.
Southern Carpathians (Romania): see Tran- 
sylvanian Alps.
Southern Christian Leadership Confer­
ence (sclc), American nonsectarian agency 
with headquarters in Atlanta, Ga., established 
by the Reverend Martin Luther King, Jr., and 
his followers in 1957 to coordinate and assist 
local organizations working for the full equal­
ity of blacks in all aspects of American life. The 
organization worked primarily in the South 
and some border States, conducting leadership- 
training programs, citizen-education projects, 
and voter-registration drives and also serving 
as adviser in direct-action projects. The SCLC 
played a major part in the civil-rights march 
on Washington, D.C., in 1963 and in an- 
tidiscrimination and voter-registration drives, 
notably at Albany, Ga., and Birmingham and 
Selma, Ala., in the early 1960s—campaigns 
that spurred passage of the federal Civil Rights 
Act of 1964 and the Voting Rights Act of 
1965.
After King’s assassination in April 1968 his 

place as president was taken by the Rev­
erend Ralph David Abemathy. While the 
SCLC kept its philosophy of nonviolent so­
cial change, it soon ceased to mount giant 
demonstrations and confined itself to smaller 
campaigns, chiefly in the South. At its peak 
in the mid-1960s, the SCLC had a staff of 
150 and as many as 1 , 0 0 0  volunteer workers, 
with a budget of more than $ 1 ,0 0 0 , 0 0 0  a year. 
By 1970-71 its staff had fallen to 61. The 
organization was further weakened by several 
schisms, including the departure early in 1972 
of the Chicago leader, the Reverend Jesse L. 
Jackson, and his followers who had stafled 
Operation Breadbasket, which was directed at 
economic goals. Jackson set up a new orga­
nization, Operation Push (People United to 
Save Humanity), with similar economic aims.
Southern Cross, The (constellation): see 
Crux.
Southern Karoo (South Africa): see Little 
Karoo.
Southern lights, also called aurora aus- 
tralis, luminous atmospheric display visible 
in the Southem Hemisphere. See aurora.
Southern Ocean: see Antarctic Ocean.

Southern Overland Mail Company, orga­
nization awarded (1858) the U.S. govemment 
contract to deliver mail to the Pacific coast. 
The Company operated a 25-day, semiweekly 
stagecoach run along a Southern route from 
St. Louis, Mo., through El Paso, Texas, and 
Tucson, New Mexico Territory, to San Fran-

With the outbreak of the Civil War in 1861, 
the southem route was abandoned, and the 
govemment contract was awarded to the Cen­
tral Overland California and Pikes Peak Ex­
press, which operated through Salt Lake City, 
Utah. The Central Overland was purchased 
in 1862 by Ben Holladay, and the Holladay 
Overland Stage Company was sold to Wells, 
Fargo and Company in 1866. The company’s 
stagecoach operations were maintained until 
the completion of the first transcontinental 
railroad in 1869.
Southern Pacific Railroad, one of the great 
U.S. railroad Systems, established in 1865 by 
the “big four” of western railroad building— 
Collis P. Huntington, Leland Stanford, Mark 
Hopkins, and Charles Crocker. After com- 
pleting the Central Pacific from California to 
Utah in 1869, they started the Southem Pa­
cific as a branch line into southem California. 
It reached the Arizona border in 1877, and 
in 1883 it was joined to other railroads built 
west from New Orleans across Texas and New 
Mexico. These lines were collectively known 
as the Central Pacific system. In 1884 the 
Southem Pacific Company was incorporated, 
and the railroads making up the Central Pa­
cific system were leased to it a year later. 
The Central Pacific thus became the nucleus 
from which the Southern Pacific system devel­
oped; in 1959 the Central Pacific was formally 
merged with the Southern Pacific.

The Southem Pacific served 12 States in the 
West and Southwest, including the Pacific and 
Gulf coasts, with the network dipping south 
from northwestem Oregon to swing around 
in a wide arc up into Illinois. The railroad 
served 35 international points of entry, more 
than any other U.S. railroad. About half the 
railroad’s freight revenues came from food 
products, lumber, Chemicals, and motor vehi- 
cles.

In 1971, along with many other railroads, the 
Southern Pacific gave up operating intercity 
passenger trains of its own account, although 
it continued to operate several long-distance 
trains for the federally sponsored National 
Railroad Passenger Corporation (Amtrak). It 
also continued a commuter service between 
San Francisco and San Jose, Calif.

The Southern Pacific Transportation Com­
pany, a holding Company for the railroad, 
was incorporated in 1969. This compa­
ny’s subsidiaries included trucking operations, 
petroleum pipelines, land development, com­
puter leasing, financial services, and a Com­
munications network. In 1983 the Santa Fe 
Southem Pacific Corporation made an at- 
tempt to merge the Southern Pacific Trans­
portation Company with the Santa Fe Rail­
way Company, but in 1987 the Interstate 
Commerce Commission rejected the proposed 
merger, and the Southern Pacific Transporta­
tion Company was sold to Rio Grande Indus­
tries, owner and operator of the Denver and 
Rio Grande Western Railroad System.
Southern painting (Japanese painting style): 
see Nan-ga.
Southern Railway Company, railroad Sys­
tem in the southem United States incorpo- 
rating more than 125 prior railroads. It was 
organized in 1894 by the financier J.P. Mor­
gan to take over a number of other railroads, 
including the Richmond and Danville, formed 
in 1847, and the East Tennessee, Virginia, 
and Georgia, formed in 1887.

The company’s earliest antecedent, the South 
Carolina Canal and Railroad Company, was

chartered in 1827 and operated the country’s 
first regularly scheduled train, on Christmas 
Day, 1830. In three years the line became 
the world’s longest railway. Many of the pre- 
decessor lines played a strategie role in the 
American Civil War, although a number of 
them suffered severe destmetion from North­
em troops. The current system grew out of 
the reorganization following the war.

The Company acquired a number of other 
railroads over the years until by the 1970s it 
served all the States south of the Ohio and Po- 
tomac rivers and east of the Mississippi except 
West Virginia. It extended from Washington, 
D.C., and St. Louis, Mo., to Brunswick, Ga., 
and Jacksonville, Fla., on the Atlantic, and to 
Mobile, Ala., and New Orleans, La., on the 
Gulf.

From the 1940s on, the Southem followed 
a policy of simplifying its organization until 
by the late 20th Century the system included 
five separately operated subsidiaries that oper­
ated over 1 0 , 0 0 0  miles (16,100 km) of track. 
Much of their freight revenue came from coal, 
pulp and paper, and Chemicals. In 1982 the 
Southem was merged with the Norfolk and 
Western Railway Company and thereafter was 
operated by Norfolk Southem Corporation, a 
holding Company.
Southerne, Thomas (b. 1660, Oxmantown, 
Dublin—d. May 26, 1746, London), Irish 
dramatist, long famous for two sentimen­
tal tragedies that were acted until well into 
the 19th Century—The Fatal Marriage (per- 
formed 1694; adapted 1757 by the actor- 
manager David Garrick as Isabella, or the Fa­
tal Marriage) and Oroonoko (1696).

Southerne, stipple engraving after a 
portrait by J. Worsdale
BBC Hulton Picture Library

Southerne was educated at Trinity College, 
Dublin, but spent his life after about 1680 in 
London, where in July of that year he began 
to study law. His first play, The Loyal Brother, 
was produced at London’s Drury Lane The­
atre in 1682. From 1685 to 1688 he was sol- 
diering, but he wrote several other plays and 
contributed prologues and epilogues to John 
Dryden’s plays.

Both of Southerne’s principal works were 
based on novels by Aphra Behn, a popu­
lär 17th-century novelist and poet. In their 
mingling of pathos with a sometimes flaccid 
rhetoric, they owed much to the 17th-century 
dramatist Thomas Otway, as well. The Fa­
tal Marriage anticipated 18th-century domes­
tic tragedy, and Oroonoko showed affiliations 
with the earlier heroic plays of Dryden. The 
role of Isabella, which was first played by 
the great English actress Elizabeth Barry, gave 
Sarah Siddons one of her major successes a 
Century later. The character of Oroonoko, an 
African prince enslaved in the English colony 
of Surinam, marked one of the first literary 
appearances of the “noble savage,” and the 
play was a notably early English condemna- 
tion of the slave trade. As well as writing 
several other plays—lively comedies of man- 
ners and frigid tragedies in Roman settings— 
Southerne also revised and finished Dryden’s 
tragedy Cleomenes (1692).



Southey, Robert (b. Aug. 1 2 , 1774, Bristol, 
Gloucestershire, Eng.—d. March 21, 1843, 
Keswick, Cumberland), English poet and 
writer of miscellaneous prose who is chiefly 
remembered for his association with Samuel 
Taylor Coleridge and William Wordsworth, 
both of whom were leaders of the early Ro­
mantic movement.

The son of a linen draper, Southey was born 
in Bristol but spent a considerable portion of 
his childhood at Bath in the care of his aunt, 
Elizabeth Tyler. He began to write while at- 
tending Westminster School in London, from 
which he was expelled for criticizing in a 
school magazine that he and his friends had 
founded the practice of excessive whipping. 
His expulsion roused the rebellious side of 
his nature and confirmed his enthusiasm for 
the ideals of the French Revolution. When 
he entered Balliol College, Oxford, in 1792, 
soon after his father’s bankruptcy and death, 
Southey expressed his ardent sympathy for 
the revolution in the long poem Joan of Are 
(published 1796). He first met Coleridge, who 
shared his views, in 1794, and together they 
wrote a verse drama, The Fall of Robespierre 
(1794). After leaving Oxford without a degree, 
Southey planned to carry out Coleridge’s proj­
ect for a pantisocracy, or utopian agricultural 
community, to be located on the banks of the 
Susquehanna River, in the United States. But 
his interest in pantisocracy faded, causing a 
temporary breach with Coleridge.

In 1795 he secretly married Edith Fricker, 
whose sister, Sara, Coleridge was soon to 
marry. Southey’s marriage created an irrepara­
ble breach between himself and his aunt, and 
she closed her house to him. Late in 1795 he 
went to Portugal with his uncle, who was the 
British chaplain in Lisbon. While in Portugal 
he wrote the letters published as Letters Writ­
ten During a Short Residence in Spain and 
Portugal (1797), studied the literature of those 
two countries, and leamed to “thank God [he 
was] an Englishman.” So began the change 
from revolutionary to Tory. He also began to 
study law but found himself unsuited for it. In 
1797 he began to receive an annuity of £160 
that was paid to him for nine years by an old 
Westminster school friend, Charles Wynn. In 
1797-99 he published a second volume of his 
collected Poems.

Southey by this time had decided to eam his 
living as a writer. In these years he composed 
many of his best short poems and ballads, 
and he became a regulär contributor to news- 
papers and reviews. Southey also did transla- 
tions, edited the works of Thomas Chatterton, 
and worked on the epic poem Madoc (1805) 
and completed the epic Thalaba the Destroyer 
(1801).

In 1803 the Southeys visited the Coleridges, 
then living at Greta Hall, Keswick. The 
Southeys remained at Greta Hall for life, 
partly so that Sara and Edith could be to­
gether. Southey’s friendship with Wordsworth, 
then at nearby Grasmere, dates from this time. 
The Southeys had seven children of their own, 
and, after Coleridge left his family for Malta, 
the whole household was economically depen­
dent on Southey for a time. He was forced to 
produce unremittingly—poetry, criticism, his,- 
tory, biography, joumalism, translations, and 
editions of earlier writers. During 1809-38 he 
wrote, for the Tory Quarterly Review, 95 po­
litical articles, for each of which he received 
£100. Of most interest today are those articles 
urging the state Provision of “social services.” 
He also worked on a projected history of 
Portugal that he was destined never to finish; 
only his History of Brazil, 3 vol. (1810-19), 
was published.

In 1813 Southey was appointed poet laure- 
ate through the influence of Sir Walter Scott, 
and in 1835 his govemment pension of £160, 
which had been secured for him by Wynn in 
1807, was increased to £300 in recognition 
of his services to literature. He thus gained

economic security, but the unauthorized pub­
lication (1817) of Wat Tyler, an early verse 
drama reflecting his youthful political opin- 
ions, ehabled his enemies to remind the public 
of his youthful republicanism. About this time 
he became involved in a literary imbroglio 
with Lord Byron, who disliked him. Byron 
dedicated to him (1819) the first cantos of his

Southey, detail of a pencil and
watercolour portrait by R. Hancock,
1796; in the National Portrait Gallery,
London
By courtesy of the National Portrait Gallery, London

poem Don Juan, a satire on hypocrisy, and 
also produced a masterful parody of one of 
Southey’s own poems under the title The Vi­
sion of Judgment (1822). Southey’s last years 
were clouded by his wife’s insanity, by family 
quarrels resulting from his second marriage 
after her death (1837), and by his own failing 
mental and physical health.
Except for a few lyrics, ballads, and comic- 

grotesque poems—e.g., “My days among the 
Dead are past,” “After Bienheim,” and “The 
Inchcape Rock” (considered a masterpiece of 
comic invention)—Southey’s poetry is little 
read, but his prose style has been long regarded 
as masterly in its ease and clarity. These qual- 
ities are best seen in his Life of Nelson (1813), 
still a classic; in the Life of Wesley; and 
the Rise and Progress of Methodism (1820); 
in the lively Letters from England: By Don 
Manuel Alvarez Espriella, the observations of 
a fictitious Spaniard (1807); and in the anony- 
mously published The Doctor, 7 vol. (1834— 
47), a fantastic, rambling miscellany packed 
with comment, quotations, and aneedotes (in­
cluding the well-known children’s classic “The 
Story of the Three Bears”). His less success- 
ful epic poems are verse romances having a 
mythological or legendary subject matter set 
in the past and in distance places. In his prose 
works and in his voluminous correspondence, 
which gives a detailed picture of his literary 
surroundings and friends, Southey’s effortless 
mastery of prose is clearly evident, a fact at- 
tested to by such eminent contemporaries as 
William Hazlitt and Scott and even by such 
an enemy as Byron.
Southington, town (township), Hartford 
county, west-central Connecticut, U.S., on the 
Quinnipiac River. It originated as the South 
Society of Farmington (1726) and was in­
corporated as a separate town in 1779. The 
Borough of Southington (incorporated 1889), 
the town’s central community, was Consoli­
dated with the town in 1947. Since the early 
19th Century Southington has been both an 
agricultural and a manufacturing community. 
Pop. (1988 est.) 39,956.
Southland, local govemment region, south­
westem South Island, New Zealand. Border­
ing the Tasman Sea to the west, the Southland 
region Stretches for 155 miles (250 km) from 
the vicinity of George Sound in the north­
west to Preservation Inlet in the south and 
then eastward to include Gore and the city of 
Invercargill. The Southern two-thirds of Fiord- 
land National Park, which comprises one of 
the world’s largest national parks, with a to­
tal land area of more than 3,000,000 acres
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( 1 ,2 0 0 , 0 0 0  hectares), makes up the western 
part of Southland region.

The region, which has an area of 10,701 
square miles (27,716 square km) including 
Stewart Island to the south, is known for its 
Coastal inlets, or fjords, in the west; these are 
U-shaped valleys, often with several branches 
and excavated by glaciers, that have become 
flooded by the sea to a distance of 1 0 - 2 0  

miles (16-32 km) inland. The valley’s steep 
walls plunge almost vertically below the wa­
ter to reach great marine depths. On the 
nearby highlands, which rise some 3,600 feet 
( 1 , 1 0 0  m) above sea level, glaciers also carved 
many large valleys that, dammed by morainal 
(glacial) debris, have become flooded to form 
lakes. The largest of these lakes are Te Anau, 
Manapouri, Monowai, Hauroko, and Poten­
ten. The highland part of the region receives 
as much as 250 inches (6,350 mm) of rain 
annually and is densely forested. Stewart Is­
land is an offshore outlier of Southland. In­
vercargill, which is located across the Foveaux 
Strait from Stewart Island, is the centre of a 
sheep-and dairy-farming area.

The region was sighted by the Dutch navi­
gator Abel Tasman in 1642 and by Captain 
James Cook in 1770 but was not explored 
until the 1850s. The rugged western land­
scape, basically untouched, is accessible via 
the Homer Tunnel road (1954). Pop. (1988 
est.) 103,200.
Southport, locality in Sefton district, metro- 
politan area of Merseyside, England. It is a 
residential community and Irish Sea Coastal 
resort about 20 miles (32 km) from the major 
port of Liverpool. It grew rapidly in the 19th 
Century on Coastal dunes, with spacious gar- 
dens and golf courses, including Royal Birk- 
dale. These amenities lie along the seafront 
and the shopping thoroughfare, Lord Street. 
Pop. (1981) 90,962.
Southwark, inner borough, metropolitan 
area of Greater London, with an area of 11 
square miles (29 square km) and extending 
south from the River Thames to Sydenham 
Hill. It was formed in 1965 by the amalgam- 
ation of three former metropolitan boroughs, 
Bermondsey, Camberwell, and Southwark. It 
lies across the Thames from the central City 
of London, to which it is connected by a 
number of road and rail bridges, as well as by 
tube (subway).

Southwark’s northem area has always been 
historically important as a junction of roads 
from the south and as the commanding point

The George Inn, Southwark, London
A.F. Kersting
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to the approach to London Bridge. Southwark 
itself dates from the Roman construction of a 
bridge across the Thames, from which main 
Roman roads (now the A2 and A3 highways) 
radiated. The crossroads, known as the Ele- 
phant and Castle (the name of an inn), is 
a major traffic approach for the four road 
bridges.

Because of its Position, Southwark has long 
been a busy commercial area. Commercial 
activities in the borough include food process­
ing and newspaper Publishing and printing. 
Bankside was formerly the location of houses 
of the bishop of Winchester and other ec- 
clesiastics. Among the borough’s educational 
and cultural institutions are Dulwich Col­
lege (founded 1619) and the Imperial War 
Museum. Where not of post-World War II 
date, Southwark’s architecture is predomi­
nantly Victorian; wartime destmetion and 
large-scale redevelopment schemes have com- 
pletely changed parts of the borough, notably 
the Elephant and Castle area.

Old Southwark, known traditionally as “The 
Borough,” was from 1295 to 1547 the only 
town besides the City in the present Greater 
London area to be represented in Parliament. 
Southwark was granted to the citizens of Lon­
don in 1327 by Edward III, and it became 
known as the “Bridge Ward Without.” From 
the 15th Century on, Southwark was known 
for its many inns, theatres, spas, country re- 
sorts, and other places of entertainment and 
recreation. The Canterbury pilgrims, as imag- 
ined by the poet Geoffrey Chaucer, started 
from the Tabard Inn in Borough High Street. 
The George, now owned by the National 
Trust, is the last surviving galleried inn in 
London. Many of William Shakespeare’s plays 
were first produced at the Globe Theatre on 
Bankside.

After the Reformation, the Augustinian pri- 
ory of St. Overie, by the southem end of Lon­
don Bridge, became the parish church of St. 
Saviour Southwark. Since 1905 it has been the 
cathedral church of the Southwark diocese. 
Guy’s Hospital, one of London’s major teach­
ing hospitals, was opened nearby in 1725. 
Two former Southwark landmarks have given 
rise to populär phrases: to be “in the clink” 
(i.e., imprisoned) derived from the prison in 
Clinke Street, and a state of “bedlam” (i.e., 
animated confusion) derived from the inmates 
of Bethlehem Royal Hospital. Pop. (1986 est.) 
216,000.
Southwark and Lambeth delftware, tin- 
glazed earthenware made at a number of 
factories at Southwark, London, and nearby 
Lambeth, Vauxhall, Bermondsey, and Aldgate 
during the 17th and 18th centuries. Typical 
17th-century examples include wine bottles, 
drug pots, and ointment pots, usually deco-

Lambeth delftware flowerpot painted with 
a manganese tin glaze, about 1680; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; 
Photograph, EB Inc.

rated in blue on white. Sometimes the dec- 
oration consists of bold horizontal lines and 
freehand lettering, sometimes of arms, Shells, 
masks, or cupids. Large dishes in blue, green, 
yellow, orange, and purplish black, with bibli- 
cal and other scenes, belong to this period.

In the 18th Century several new styles arose; 
the plates of this period show sketchy scenes 
in the Chinese manner, with figures, trees, 
and architectural details executed sometimes 
in blue only (on a white ground) but often 
in various combinations of the colours men- 
tioned. The keynote of the style was free 
and almost slapdash brushwork: effects were 
achieved by hatching and bold horizontal or 
vertical brushstrokes. Abstract rather than nat- 
uralistic floral festoons, bunches, and sprays 
were similarly rendered.

Consult the index first

Southwell, Robert (b. 1561, Horsham St. 
Faith, Norfolk, Eng.—d. March 4, 1595, Lon­
don), English poet and martyr remembered 
for his saintly life as a Jesuit priest and mis­
sionary during a time of Protestant persecu- 
tion and for his religious poetry.

Southwell was educated at Jesuit colleges in 
France and in Rome. In 1585 he was or- 
dained priest and made prefect of studies at 
the English College at Rome. He retumed to 
England as a missionary in 1586, when he 
became chaplain to Anne Howard and spir­
itual adviser to her husband, the Ist Earl of 
Arundel, a recusant imprisoned in the Tower 
of London. Southwell lived in concealment at 
Amndel House, writing letters of consolation 
to persecuted Roman Catholics and making 
pastoral joumeys. His An Epistle of Comfort 
was printed secretly in 1587; other letters cir- 
culated in manuscript.

Southwell was arrested in 1592 while cele- 
brating mass. He was tortured in an attempt 
to make him reveal the whereabouts of his 
fellow priests and imprisoned in the Tower of 
London in solitary confmement. In 1595 he 
was tried for treason under the anti-Catholic 
penal laws of 1585 and executed. Southwell’s 
devotional lyrics and prose treatises and epis- 
tles reflect the ardent piety of his life. His 
best works achieve an unusual directness and 
simplicity, and his use of paradox and striking 
imagery is akin to that of the later Metaphys- 
ical poets. He is the foremost representative 
of Roman Catholic letters in Elizabethan En­
gland.
Southwest, region, southwestem United 
States, historically denoting several geographic 
areas in tum and changing over the years 
as the nation expanded. After the War of 
1812, the Southwest generally meant Missouri, 
Arkansas, and Louisiana; after Texas was an- 
nexed, it, too, was included. In the wake of 
the war with Mexico, the Southwest embraced 
most, but not all, of the territory acquired un­
der the Treaty of Guadalupe Hidalgo (1848), 
including land often considered part of the 
“West”—i.e., New Mexico, Arizona, and all 
or parts of Oklahoma, Colorado, Utah, and 
Nevada, as suited the convenience of the user 
of the term. It ordinarily excludes California.

The common denominator of the modern 
Southwest is aridity. The high, dry plains of 
Texas extend westward to the Pecos valley 
of New Mexico. Although the southem spurs 
of the Rocky Mountains beyond the Pecos 
River are cool and are dotted with evergreens, 
farther west are vast highly coloured sand­
stone deposits. Occasional mesas or buttes rise 
above the peneplain through which the Col­
orado River has cut such spectacular gorges as 
the Grand Canyon. Stretching westward from 
Arizona are the true deserts with their growth 
of cacti and gaunt, parallel chains of moun­
tains almost devoid of Vegetation.

Most crops can be grown in the Southwest

only with irrigation, the water for which is 
taken mostly from the Colorado River and 
the Rio Grande. Prior to the Reclamation 
Act of 1902 and the subsequent building of 
Theodore Roosevelt Dam (completed 1911) 
near Phoenix, Ariz., Hoover Dam (1936) on 
the Colorado River, and the Gien Canyon 
Dam (1966) upriver from Hoover, the dryness 
of the land enforced a pastoral economy. Dur­
ing the period of Spanish ascendancy in the 
early 1800s, sheep ranches grew to great size. 
The Pueblo Indians even began to use wool 
instead of native cotton in their weaving. Al­
though the importance of sheep ranching has 
declined in the 20th Century, cattle raising has 
increased and is economically important in 
New Mexico, Arizona, Oklahoma, and Texas; 
the latter leads all other States in the raising 
of beef cattle as well as sheep. Long-staple 
cotton, alfalfa, citrus fruit, grain, and Sorghum 
are the Southwest’s main crops.
Copper mining, particularly in Arizona, 

where open-pit operations account for about 
two-thirds of the nation’s total annual pro­
duction, has been important since the 19th 
Century. The discovery of petroleum and nat- 
ural-gas deposits in the early 20th Century 
in Oklahoma and Texas resulted in oases of 
prosperity from local oil booms. Along the 
Gulf Coast a flourishing industrial region de­
veloped around Houston and other Gulf of 
Mexico ports, largely based on petrochemi- 
cal industries. Also, since World War II and 
particularly in Arizona and Texas, manufac­
turing has become important, notably in the 
electrical, Communications, aeronautical, au- 
tomobile-assembly, and aluminum industries. 
The growth of population and industry in the 
region also brought water shortages and, fol­
lowing the building of dams, disputes between 
States over the allocation of water resources, 
such as the diversion of water from the Col­
orado River.
Although the Southwest’s dry, crisp climate 

and scenic landscapes were a curse to agri­
culture, they have been a boon to businesses 
catering to tourists and health seekers. These 
visitors had a lively interest in the Indian 
and Spanish-American cultures, including the 
native architecture, Indian dances, Spanish 
fiestas, and rodeos. The Southwest has also 
become a populär retirement area.
Southwest Athletic Conference, American 
collegiate athletic organization founded in 
1914 with eight members: Texas Agricultural 
and Mechanical (A&M) College (later Univer­
sity), Baylor University, Oklahoma Agricul­
ture and Mining (A&M) College (later Okla­
homa State University), William Marsh Rice 
Institute (later Rice University), Southwestem 
University, the University of Arkansas, the 
University of Oklahoma, and the University of 
Texas (later the University of Texas at Austin). 
Later Southwestem University (1916), Okla­
homa (1920), and Oklahoma A&M (1925) 
left the conference, while Southem Methodist 
University, Texas Christian University, Texas 
Technical University, and the University of 
Houston eventually joined.

The conference originally held champi- 
onships for football, baseball, basketball, and 
track; other Sports were added in the following 
years.
Southwest Indian, an American Indian who 
inhabits what is now the southwestem United 
States, including the southem portion of Col­
orado, most of Utah, Arizona, and New Mex­
ico, and northwestem Mexico. Though highly 
diversified culturally and linguistically, the 
Southwest Indians divide roughly into four 
groupings: the Yuman tribes (Yuma, Mohave, 
Havasupai, Hualapai, Cocopa, Maricopa, and 
Yavapai); the Pirna and Papago; the Pueblo 
(Hopi, Hano, Zuni, Acoma, Laguna, Jemez, 
Santa Ana, Zia, Cochiti, Santo Domingo, San 
Felipe, San Juan, Santa Clara, San Ildefonso, 
Nambe, Tesuque, Taos, Picuris, Isleta, and



Sandia); and the Navajo and Apache. They 
speak Yuman, Aztec-Tanoan, and Athabas- 
can languages.
A brief treatment of Southwest Indians fol­

lows. For füll treatment, see macropaedia: 
American Indians.

Best known of the Southwest Indians are the 
Pueblo Indians (q. v.), whose ancestors built 
great cliff villages now seen in ruins and 
equally remarkable multiple apartment houses 
of adobe and stone masonry. Some of the lat- 
ter are still occupied, and the Pueblo Indian 
inhabitants speak languages and observe cere­
monies that are at least pre-Spanish in origin.
Whether the Athabascan Navajo (q.v.) and 

Apache (q.v.) entered the area as a disruptive 
force or as peaceful neighbours is not definitely 
known. It is possible that hostility character­
ized the early relations, but in time the Pueblos 
and their Navajo-Apache neighbours accom- 
modated to each other. The Navajos evidently 
joined the Pueblos in driving the Spanish out 
of New Mexico in 1680; and, following that, 
some Rio Grande Pueblo families joined the 
Navajo and were incorporated into the tribe. 
It is believed that these Athabascans came 
down from the north, possibly from as far as 
Canada, where the bulk of the linguistic stock 
was still located in the 20th Century. They 
were already in the Southwest when Francisco 
Väsquez de Coronado entered the region in 
1540, and the assumption is that the origi­
nal immigration occurred at the close of the 
13th Century, coincidental with the abandon- 
ment of the great Pueblo communities in the 
San Jüan River area. When they reached the 
Southwest the Navajo were nomadic hunters 
and food gatherers, but in time they adopted 
agriculture from the Pueblos and made some 
pottery. By the beginning of the 18th Century 
agriculture was the basic economy, and live- 
stock raising (sheep and goats) had become 
established. Weaving of woollen blankets had 
also begun by that time. The Apache bands, 
with the exception of the Jicarilla and the 
Western Apache, seem to have borrowed less 
from the sedentary peoples of the Southwest 
and more from the Plains Indians.

On the Colorado River a group of tribes be- 
longing to the Yuman language family com­
bined agriculture with wild-seed gathering and 
hunting. Three of these tribes were in the 
vicinity of the Grand Canyon: Yavapai, Hava- 
supai, and Hualapai. Of these the Havasupai 
derived at least half their subsistence from 
agriculture, and the others a lesser amount. 
The tribes at the lower end of the Colorado 
River, Cocopa, Yuma, Mohave, and Maricopa 
(the latter joined the Pirna Indians on the Gila 
River before 1700), were primarily agricultur- 
ists, utilizing fiood irrigation. Their excellent 
pottery was derived from Pueblan types.
Although some progress has been made in 

recent years in alleviating some of the condi­
tions facing most Southwest American Indi­
ans, many problems remain. Because of a 300- 
year legacy of first Spanish, then American, 
hostility, divisions have arisen not only be­
tween Indians and non-Indians but frequently 
also between Indians and Indians. Unemploy- 
ment is high among the tribes, in some cases 
reaching 10 times the U.S. national average. 
Alcoholism has also been cited by ïndian lead­
ers as one of the more serious problems.

Since most of the tribes are not economically 
self-sufficient, they are, in greater or lesser 
degree, dependent on outside help. The U.S. 
federal govemment has tried, at various times 
and in various ways, to supply that help (see 
ïndian Reorganization Act). Roads, schools, 
and hospitals have been built. Assistance has 
been given, not only by the govemment but 
by private industry, to develop such natural 
resources as coal, uranium, and oil, found on 
tribal lands.

Many ïndian leaders have seen, as well, that 
help from the “white man” could not serve 
as a substitute for “self-help.” Both intratribal

and intertribal councils have been instituted 
to deal with ïndian questions from an ïndian 
perspective. To this end, they have fostered 
ïndian language schools, Indian-owned busi- 
nesses, etc. Scholarships have been formed to 
help train ïndian professionals. Arts, crafts, 
beliefs, and traditions have been revived in an 
attempt to develop a viable “ïndian identity.”
Southworth, Albert Sands; and Hawes, 
Josiah Johnson (respectively b. March 1 2 , 
1811, West Fairlee, V t, U.S.—d. March 3, 
1894, Charlestown, Mass.; b. Feb. 20, 1808, 
East Sudbury, now Wayland, Mass.—d. Aug. 
7, 1901, Crawford’s Notch, N.H.), U.S. pho-

Daguerreotype portrait of Harriet Beecher Stowe, 
about 1856, by Southworth and Hawes
By courtesy of the Metropolitan Museum of Art, New York, gift of I.N. 
Phelps Stokes, Edward S. Hawes, Alice Mary Hawes, Marion Augusta
Hawes, 1937

tographers who collaborated to produce some 
of the finest daguerreotypes of the first half of 
the 19th Century. The backgrounds of the two 
men were completely different. Southworth 
was moderately wealthy and had attended 
Phillips Academy in Andover, Mass., whereas 
Hawes was an apprentice carpenter and ama­
teur painter. But both men decided to become 
daguerreotypists when, in 1840, they indepen- 
dently viewed the first daguerreotype brought 
to the United States. They learned the process 
from the U.S. agent of Jacques Daguerre, the 
inventor, and in 1841 opened a portrait studio 
together in Boston.
Unlike most portrait daguerreotypists of 

the mid-19th Century—often more concerned 
with the quantity of their sales than with 
the quality of their portraits—Southworth and 
Hawes avoided contrived poses and painted 
backdrops. Instead, they gave each customer 
personal attention, making spontaneous por­
traits that revealed the personality of the sitter. 
Lemuel Shaw, then chief justice of the Mas­
sachusetts Supreme Court, was portrayed, for 
example, in a pose he happened to assume in 
a shaft of light that brought out the rugged 
features expressive of his character. The high 
quality of the work of Southworth and Hawes 
attracted many of the most prominent Amer- 
icans of the day to their studio, including 
Senators Daniel Webster and Henry Clay, and 
the writer Harriet Beecher Stowe.

The two men also made daguerreotypes of 
landscapes, cityscapes, and scenes such as hos- 
pital operating rooms that were not then ac­
cepted as proper subjects of photography.

In 1849 Southworth went to California in a 
futile attempt to find gold. When he returned 
to Boston, his failing health prevented him 
from working actively. In 1861 he ended his 
partnership with Hawes, who continued to 
photograph until his death.
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Southworth, Emma, née emma dorothy
ELIZA NEVITTE, also Called MRS. E.D.E.N. 
southworth (b. Dec. 26, 1819, Washington, 
D.C.—d. June 30, 1899, Georgetown, Wash­
ington, D.C.), one of the most populär of the 
19th-century U.S. sentimental novelists. For 
more than 50 years her sentimental domestic 
novels reached a wide audience in the United 
States and Europe.
After teaching school for five years, Emma 

Nevitte married Frederick Southworth, an 
itinerant inventor. When the couple separated 
in 1844, she tumed to writing to support her 
family. Her first novel, Retribution (1849), 
sold 200,000 copies. Southworth went on to 
write 6 6  more novels, many of them first 
published serially in such magazines as the 
Saturday Evening Post and the New York 
Ledger. Her stories contributed two new char­
acter types to American fiction: the self-made 
man and the independent woman; her works 
also relied on sentimental plots of the Gothic 
genre that reflected prevailing values of piety 
and domesticity.
Emma Southworth’s Ishmael and Self-Raised 

were both huge successes. Among her other 
successful novels were The Curse of Clifton 
(1852), The Hidden Hand (1859), and The 
Fatal Marriage (1863). Her work and life 
are discussed in Regis Boyle, Mrs. E.D.E.N. 
Southworth, Novelist (1939).
Soutine, Chaim (b. 1893/94?, Smilovichi 
near Minsk, Russian Empire—d. Aug. 9, 1943, 
Paris), Russian-bom French highly individu- 
alistic painter whose style, characterized by 
the use of thick impasto, agitated brushwork, 
convulsive compositional rhythms, and the

“Side of Beef,” oil on canvas by Chaim Soutine, c. 
1925; in the Albright-Knox Art Gallery, Buffalo
By courtesy of the Albright-Knox Art Gallery, Buffalo, Room of 
Contemporary Art Fund; photograph, Sandak, Inc.

presence of disturbing psychological content, 
is closely related to the mainstream of early 
20th-century Expressionism.

At the age of 17 Soutine attended the school 
of fine arts in Vilnius, Lithuania. In 1913 he 
emigrated to Paris, where he met Marc Cha­
gall, Modigliani, and Jacques Lipchitz, and 
attended the École des Beaux-Arts. He pro- 
fessed a dislike of van Gogh’s painting and 
admired only earlier masters, but the similar- 
ity between his work and that of van Gogh is 
often noticed.

Soutine is most popularly associated with his 
studies of choirboys and cooks and his series of
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pageboys (e.g., “Page Boy at Maxim’s,” 1927; 
Albright-Knox Art Gallery, Buffalo). Also well 
known are his paintings of hung poultry and 
carcasses of beef, which convey the colour and 
luminosity of putrescence. He obtained these 
effects by painting in as many as 40 different 
hues with as many brushes.

Soutine’s portraits from the 1920s, distin- 
guished by their subjects’ twisted faces and 
distorted limbs and by the emphasis in each 
canvas on one brilliant colour, frequently red, 
are among his most expressive works.
Soütsos, Aléxandros (b. 1803, Constantino- 
ple—d. 1863), Greek poet who founded the 
Greek Romantic school of poetry.

Soütsos studied in Chios (Khios) and later in 
Paris, where he was influenced by the French 
Romantics and by liberal political opinion. 
His verse satires are his liveliest writings and 
inspired the early development of modem po­
litical liberalism in Greece. His dramas and 
one long prose work, the Exóristos (“The Ex­
ile”), were considered cold and artificial, but 
his numerous lyrics were admired by his con- 
temporaries in spite of their lack of originality 
and their rhetorical exuberance. Lord Byron’s 
Childe Harold was the model for his longest 
poem, Periplanoménos (“The Wanderer”). His 
collected works were published in 1916.
Souvanna Phouma (b. Oct. 7, 1901, Luang 
Prabang, Laos—d. Jan. 10, 1984, Vientiane), 
premier of Laos known for having sought, 
throughout several terms in office, to maintain 
Laotian neutrality in Southeast Asian affairs.

Souvanna was the nephew of King Sisa- 
vangvong of Laos. He studied architectural 
engineering in France and then entered the

Souvanna Phouma, 1975
Christine Spengler— Liaison Agency

Public Works Service of French Indochina on 
returning to his country in 1931. When his 
uncle welcomed the return of French rule after 
the defeat of the Japanese, who had occupied 
Laos at the end of World War II, Souvanna 
and his half brother Souphanouvong joined 
the Lao Issara (Free Laos) movement and its 
provisional Vientiane govemment (1945-46). 
When the French reoccupied Laos, Souvanna 
fled to exile in Bangkok, but retumed to Laos 
in 1949 as France began conceding autonomy 
to Laos. In 1951 he was elected premier and 
held that office until 1954.

He retumed to the premiership in 1956 as 
the head of a coalition govemment that in­
cluded both rightist representatives and mem­
bers of the Communist Pathet Lao, which 
Souphanouvong headed. The coalition col- 
lapsed in 1958, and civil war broke out be­
tween the two groups. Souvanna served briefly 
as premier in 1960 and again retumed during 
a brief truce in 1962. During the 1960s and

early 1970s Souvanna struggled to retain a 
neutral Position; with the proximity of the war 
in Vietnam, his efforts were in vain, and he 
came to depend upon U.S. military assistance. 
After the United States began to withdraw 
from that stmggle, however, the Vientiane 
govemment and the Pathet Lao agreed on a 
cease-fire (February 1973), and in April 1974 
a coalition govemment was formed. Souvanna 
retained the premiership until December 1975, 
when the People’s Democratie Republic of 
Laos was established. He remained an adviser 
to the govemment until his death.
Sovereign Council, governmental body es­
tablished by France in April 1663 for adminis- 
tering New France, its colony centred in what 
is now the St. Lawrence Valley of Canada.

The council’s power included the naming of 
judges and minor officials, control of public 
funds and commerce with France, regulation 
of the für trade with the Indians, and the right 
to issue policy decrees on colonial affairs. The 
powers of the council, however, were not ab­
solute. It could order military expenditures, 
for example, only with the authority of the 
govemor; moreover, its decisions were subject 
to the govemor’s veto. As originally estab­
lished, the council consisted of the govemor, 
the bishop (or, in his absence, the senior eccle- 
siastic), fïve councillors, an attomey general, 
and a clerk. The govemor and the bishop, 
acting “jointly and in agreement,” appointed 
the other members, who, at the end of a year, 
could be changed or continued in office.

In 1664 some of the council’s powers were 
transferred to the Company of the West In­
dies; that Company, however, did not exercise 
them fully, and the council continued to be the 
dominant force in the colony. The Company 
was permitted to name the council members, 
but it did not do so until 1674, a year before 
its own dissolution.

In June 1675 a royal edict increased the 
number of councillors to seven, with vacan- 
cies to be filled by the king. After 1685 the 
intendant, a French administrative official, 
gradually took over many of the council’s 
functions. In 1702 the Sovereign Council was 
renamed the Superior Council.
sovereignty, in political theory, the ultimate 
overseer, or authority, in the decision-making 
process of the state and in the maintenance of 
order. The concept of sovereignty, one of the 
most controversial ideas in political Science 
and international law, is closely related to the 
difficult concepts of state and govemment, of 
independence and democracy. Originally, as 
derived from the Latin term superanus through 
the French term souveraineté, sovereignty was 
meant to be the equivalent of supreme power. 
It has departed, however, quite often from this 
traditional meaning.

History. In 16th-century France, Jean 
Bodin used the new concept of sovereignty 
to bolster the power of the French king over 
the rebellious feudal lords; the transition from 
feudalism to nationalism was thus facilitated. 
The theories of John Locke at the end of the 
17th Century and of Jean-Jacques Rousseau 
in the 18th Century, that the state is based 
upon a compact of its citizens, through which 
they entrüst such powers to a govemment as 
may be necessary for common protection, led 
to the development of the doctrine of populär 
sovereignty that found expression in the U.S. 
Declaration of Independence in 1776. Another 
twist was given to this concept by the state­
ment in the French constitution of 1791 that 
“Sovereignty is one, indivisible, unalienable 
and imprescriptible; it belongs to the Nation; 
no group can attribute sovereignty to itself 
nor can an individual arrogate it to himself.” 
The idea of populär sovereignty exercised pri­
marily by the people became thus combined 
with the idea of national sovereignty exercised 
not by an unorganized people in the state 
of nature, but by a nation embodied in an

organized state. Going one step further and 
investigating who in the name of the people 
or of the state exercises sovereignty, the En­
glish jurist John Austin came to the conclu­
sion that sovereignty was vested in a nation’s 
parliament. This was the supreme organ that 
enacted laws binding upon everybody else but 
that was not itself bound by the laws and 
could change these laws at will. This partic- 
ular description again fitted only a particular 
system of govemment, such as prevailed in 
Great Britain in the 19th Century.
When this idea of legislative sovereignty 

crossed the Atlantic Ocean, it did not really 
fit the American Situation. The Constitution 
of the United States, being the fundamen­
tal law of a federal union, did not endow 
the national legislature with supreme power 
but imposed important restrictions upon it. 
A further complication was added when the 
Supreme Court of the United States asserted 
successfully its right to declare laws unconsti- 
tutional. While this development did not lead 
to a concept of judicial sovereignty, it seemed 
to vest the sovereign power in the fundamen­
tal document itself, the Constitution. This 
system of constitutional sovereignty was made 
more complex by the fact that the authority 
to propose changes in the Constitution and to 
approve them was vested not only in Congress 
but also in the several States and special con- 
ventions called for that purpose. It could be 
argued, therefore, that sovereignty continued 
to reside in the States or in the people, who, 
under the terms of the lOth Amendment to 
the Constitution, retained all powers not dele- 
gated to the United States by the Constitution 
or expressly prohibited by it. Consequently, 
the claims by the States’ rights advocates that 
States continued to be sovereign were bolstered 
by the difficulty of finding a sole repository 
of sovereignty in a complex federal structure; 
and the concept of dual sovereignty of both 
the union and the component units found a 
theoretical basis. Even if the competing theory 
of populär sovereignty were accepted, vesting 
sovereignty in the people of the United States, 
it still might be argued that this sovereignty 
need not be exercised on behalf of the people 
solely by the national govemment, but could 
be divided on a functional basis between the 
federal and state authorities.
Another assault from within on the doc­

trine of state sovereignty was made in the 
20th Century by those political scientists (e.g., 
Léon Duguit, Hugo Krabbe, and Harold J. 
Laski) who developed the theory of pluralistic 
sovereignty exercised by various political, eco­
nomie, social, and religious groups that domi- 
nate the govemment of each state. According 
to this doctrine, sovereignty in each society 
does not reside in any particular place but 
shifts constantly from one group (or alliance 
of groups) to another. This pluralistic theory 
went even so far as to contend that the state is 
but one of many examples of social solidarity 
and possesses no special authority in compar- 
ison with other components of society.
Sovereignty and international law. While 

the doctrine of sovereignty has had an impor­
tant impact on developments within States, 
its greatest influence has been in the relations 
between States. The difficulties here can be 
traced back to Bodin’s statement in 1576 that 
the sovereign who makes the laws cannot be 
bound by the laws he makes (majestas est 
summa in cives ac subditos legibusque soluta 
potestas). This statement has been often inter- 
preted as meaning that a sovereign is not re- 
sponsible to anybody and is not bound by any 
laws whatever. But closer reading of Bodin’s 
writings does not support this interpretation. 
He emphasizes that even with respect to his 
own citizens a sovereign is bound to observe 
certain basic mies derived from the divine law, 
the law of nature or reason, and the law that 
is common to all nations (jus gentium)—as 
well as the fundamental laws of the state that



determine who is the sovereign, who succeeds 
to sovereignty, and what limits the sovereign 
power. Thus, Bodin’s sovereign was restricted 
by the constitutional law of the state and by 
the higher law that was considered as binding 
upon every human being. In fact, Bodin dis- 
cussed as binding upon States many of those 
rules that were later woven into the fabric 
of international law. Nevertheless, his theories 
have been used as justifying absolutism in the 
internal political order and irresponsible anar- 
chy in the international sphere.

This Interpretation was developed to its log- 
ical conclusion by Thomas Hobbes in the 
Leviathan (1651), in which the sovereign was 
identified with might rather than law. Law is 
what the sovereign commands, and it cannot 
limit his power; sovereign power is as abso­
lute as men can make it. In the international 
sphere this condition led to a perpetual state 
of war, one sovereign trying to impose his will 
by force on all other sovereigns. This Situation 
changed but little over the next two centuries; 
and sovereign States have continued to claim 
the right to be judges in their own controver­
sies, to enforce by war their own conception 
of their rights, to treat their own citizens in 
any way that suited them, and to regulate 
their economie life with complete disregard 
for possible repercussions in other States.

During the 20th Century important restric- 
tions on the freedom of action of States started 
to appear. The Hague Conferences of 1899 
and 1907 established detailed rules governing 
the conduct of wars on land and at sea. The 
Covenant of the League of Nations restricted 
the right to wage war, and the Briand-Kellogg 
Pact of 1928 condemned recourse to war for 
the solution of international controversies and 
its use as an instrument of national policy. 
They were followed by the Charter of the 
United Nations (Article 2), which imposed 
the duty on member States to “settle their 
international disputes by peaceful means in 
such a manner that international peace and 
security, and justice, are not endangered” and 
supplemented it with the injunction that all 
members “shall refrain in their international 
relations from the threat or use of force.. . . ” 
However, the Charter listed as one of the 
basic principles of the UN “the principle of 
sovereign equality of all its Members.”
In consequence of such developments, 

sovereignty ceased to be considered as syn- 
onymous with unrestricted power. States have 
accepted a considerable body of law limiting 
their sovereign right of acting as they please. 
Those restrictions on sovereignty are usually 
explained as deriving from consent or au- 
tolimitation, but it can be easily demonstrated 
that in some cases States have been considered 
as bound by certain rules of international law 
despite the lack of satisfactory proof that these 
rules were expressly or implicitly accepted by 
them. On the other hand, new rules cannot 
ordinarily be imposed upon a state, without 
its consent, by the will of other States. In this 
way a balance has been achieved between the 
needs of the international society and the de- 
sire of States to protect their sovereignty to the 
maximum possible extent.
Nonsovereign States. The 19th-century dis­

tinction between fully sovereign States and 
several categories of less sovereign units lost 
its importance under the law of the United 
Nations. Emphasis was placed not on legal 
differences among colonies, protected States, 
protectorates, and States under the suzerainty 
of another state, but on the practical dis­
tinction between self-goveming and non-self- 
goveming territories. Non-self-goveming ter­
ritories became under the charter of the UN 
“a sacred trust,” and the States administering 
them promised to develop them toward Self­
government. Some of these territories were 
placed under a UN trusteeship that resulted 
in a closer supervision of their administration 
by the UN and in their speedier progress to­

ward self-govemment or independence. Once 
a territory achieved self-govemment, as de­
fined in resolutions of the General Assembly, 
supervision by the UN ceased, even though 
independent status was not reached.

Divided sovereignty. The concept of abso­
lute, unlimited sovereignty did not last long 
after its adoption, either domestically or in- 
ternationally. The growth of the democratie 
form of govemment imposed important lim- 
itations upon the power of the sovereign and 
of the ruling classes. The increase in the in- 
terdependence of States restricted the princi­
ple that might is right in international affairs. 
The peoples of the world have recognized that 
there can be no peace without law, and that 
there can be no law without some limitations 
on sovereignty. They have started, therefore, 
to pool their sovereignties to the extent needed 
to maintain peace; and sovereignty is being 
increasingly exercised on behalf of the peoples 
of the world not only by national govemments 
but also by organs of the world community. 
Thus, the theory of divided sovereignty, first 
developed in federal States, has become appli­
cable also in the international sphere.
Sovetsk, formerly (until 1946) tilsit, river 
port, western Russian Soviet Federated Social­
ist Republic, on the Neman River. The city 
was founded by the Teutonic Knights in 1288 
and was the site of the treaty negotiated be­
tween Napoleon and Emperor Alexander I in 
1807. Until 1945 the city belonged to Pmssia. 
Today it has wood and food industries and 
teacher-training and handicraft schools. Pop. 
(1975 est.) 41,000.
Sovetskaya Gavan, seaport, eastern Russian 
Soviet Federated Socialist Republic. Situated 
on the southeastern shore of a deep, narrow 
gulf of the Tatar Strait, the port has one of the 
best natural harbours of the Soviet Far East. 
Its development began only on the eve of 
World War I, and city status was achieved in 
1941. lts principal economie activities include 
woodworking and fishery industries. The city 
received a great impetus when it became the 
terminus of a railway from Komsomolsk-na- 
Amure. Further growth followed the com- 
pletion in 1980 of the BAM (Baikal-Amur 
Magistrat) railroad because of Sovetskaya Ga- 
van’s location near its Pacific terminus. Pop. 
(1975 est.) 31,000.
soviet, council that is the primary unit of 
govemment in the Union of Soviet Socialist 
Republics and that officially performs both 
legislative and executive functions at the all- 
union, republic, province, city, district, and 
village levels.

The soviet first appeared during the St. Pe­
tersburg disorders of 1905, when representa­
t ie s  of striking workers acting under Social­
ist leadership formed the Soviet of Workers’ 
Deputies to coordinate revolutionary activi­
ties. It was suppressed by the govemment. 
Shortly before the abdication of Nicholas II in 
March 1917 and the creation of a Provisional 
Government, Socialist leaders established the 
Petrograd Soviet of Workers’ and Soldiers’ 
Deputies, composed of one deputy for ev­
ery 1 , 0 0 0  workers and one for each military 
Company. A majority of the 2,500 deputies 
were Socialist Revolutionary Party members, 
claiming to represent peasant interests. This 
Petrograd Soviet stood as a “second govem­
ment” opposite the Provisional Govemment 
and often challenged the latter’s authority. 
Soviets sprang up in cities and towns across 
Russia. Much of their authority and legiti- 
macy in the public eye came from the soviets’ 
role as accurate reflectors of populär will: del­
egates had no set terms of office, and frequent 
by-elections gave ample opportunity for quick 
exertion of influence by the voters.

In June 1917 the first All-Russian Congress 
of Soviets, composed of delegations from lo­
cal soviets, convened in Petrograd. It elected

57 Soviet law

a central executive committee to be in per­
manent session, with this committee’s presid­
ium at the head of the congress. The second 
congress met right after the radical Bolshevik 
faction of the Petrograd Soviet, having gained 
a majority in this body, had engineered the 
overthrow of the Provisional Govemment by 
the Red Guards and some supporting troops. 
In protest of this coup (the Bolshevik Revo­
lution of November 1917), most of the non- 
Bolshevik members of the congress walked 
out, leaving the Bolsheviks in control; an 
all-Bolshevik Council of People’s Commissars 
was established as Russia’s new govemment. 
Soviets across Russia assumed local power, 
though it took some time for the Bolsheviks to 
achieve a dominant position in every soviet.

At the fifth All-Russian Congress of Soviets, 
in 1918, a constitution was drawn up that 
established the soviet as the formal unit of 
local and regional govemment and affirmed 
the All-Russian Congress of Soviets as the 
highest body of the state. Later, the 1936 con­
stitution provided for the direct election of a 
two-chamber Supreme Soviet—the Soviet of 
the Union, in which membership is based on 
population, and the Soviet of Nationalities, in 
which members are elected on a regional basis. 
Nominally, the deputies and presiding officers 
of the soviets at all levels are elected by the 
citizenry, but there is only one candidate for 
any office in these elections, and the selection 
of candidates is controlled by the Communist 
Party.
Soviet Encyclopedia, Great: see Bolshaya 
Sovetskaya Entsiklopediya.
Soviet-German Nonaggression Pact
(1939): see German-Soviet Nonaggression 
Pact.
Soviet law, also called socialist law , the 
law that developed in the Soviet Union after 
the October Revolution of 1917 and which, 
after World War II, was assimilated by other 
Communist States. Although it has many of 
the characteristics of civil-law Systems, in­
cluding similar mies of procedure and legal 
methodologies, Socialist law is distinguished 
from other legal Systems by the influence of 
state ownership of the means of production, 
the pervasive influence of the Communist 
Party, the ties between the legal system and 
national economie planning, the denial of a 
distinction between public and private law, 
and the underlying conception of the law as a 
force for restructuring society and advancing 
the nation toward Communism.

A brief treatment of Soviet, or Socialist, law 
follows. For füll treatment, see macropae­
d ia : Legal Systems, The Evolution of Modem 
Western.

The legal system of the Soviet Union is the 
principal model followed by other members 
of the Socialist family of legal Systems (e.g., 
Mongolia, China, eastem Europe, Cuba, Viet­
nam). Developed after the 1917 October Rev­
olution, the origins of the legal system date 
back to the lOth Century in Kievan Rus and 
reflect the influence of Byzantine secular and 
canon law and of Roman law via the civil-law 
tradition of western Europe.

The Soviet authorities formally repealed all 
tsarist legislation in 1918 and undertook there­
after to establish a social system leading to­
ward Communism. Socialist law is based on 
the writings of Karl Marx and Friedrich Eng­
els, who proposed several general guidelines 
that were adopted by the founders of the 
new Socialist legal system. First, the new legal 
system should eliminate the political power 
of the bourgeoisie (property-owning middle 
dass); second, law should be the instrument 
of the state, not a limitation upon those who 
make policy; third, law should establish mies
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of public order that facilitate the transition of 
the state to Socialism and eventually to the 
ideal of Communism; and fourth, law should 
educate citizens on how they can help achieve 
the Communist social order.

Legislation is the principal source of law in 
the Socialist legal system; custom is relied 
upon only in isolated commercial situations. 
Leading court decisions are published, but 
they constitute merely a guide to the applica- 
tion of law rather than a set of precedents. The 
basic law is the U.S.S.R. constitution of 1977, 
augmented in 1978 by constitutions of the 15 
union republics and 2 0  autonomous republics. 
Under the U.S.S.R. constitution, certain mat- 
ters are reserved exclusively for federal, or 
“all-union,” jurisdiction, and others are left to 
the union republics. In the principal branches 
of law, the all-union authorities enact sets of 
“fundamental principles” of legislation bind­
ing throughout the land; these are then elab- 
orated in codes of Statutes by each respective 
union republic, which adapts the fundamen­
tal principles to its special circumstances. The 
principal republic codes include the crimi- 
nal, civil, criminal procedure, civil procedure, 
family, labour, forestry, water, land, and cor- 
rectional-labour codes. The Air Code and the 
Merchant Shipping Code are all-union codes 
exclusively.

In 1922 the Russian republic established 
a three-tiered system of civil and criminal 
courts; this System basically remains in effect 
today. The courts of first instance in the Soviet 
Union are the people’s courts, which hear 95 
percent of all civil and criminal cases. In all 
cases heard at first instance, at whatever level, 
the judge must sit with two laymen, called 
people’s assessors, elected for 2 V2 -year terms. 
The assessors serve two weeks per year and 
have equal rights with the judge. Cases are de- 
cided by majority vote. Appeals are handled 
by provincial courts headed by professional 
judges, and the highest level of court, the 
Supreme Court of the republic, Coordinates 
policy in all of the provinces. Soviet courts 
do not have the power of judicial review over 
the constitutionality of Supreme Soviet enact- 
ments. A separate system of military tribunals 
hears cases involving servicemen.

A legal agency of exceptional importance 
is the Procuracy of the U.S.S.R. The Procu- 
racy is a highly centralized institution, dating 
conceptually back to Peter I the Great. The 
U.S.S.R. procurator general is appointed by 
and accountable only to the U.S.S.R. Supreme 
Soviet. In tum, the procurator appoints sub- 
ordinate procurators. The Procuracy has re- 
sponsibility for overseeing the investigation of 
most criminal cases, prosecutes on behalf of 
the state, and exercises sweeping powers of 
supervision over judicial decisions and over 
the legality of administrative actions and draft 
normative acts. The Procuracy also supervises 
the administration of correctional-labour in­
stitutions.

The Socialist legal system has produced many 
novel institutions. Because private ownership 
of most productive wealth has been abolished 
in many Socialist States, legal codes tend to 
reflect the importance of state-owned property 
by imposing more severe penalties for theft 
of state-owned property than that of private, 
non-productive property. While provisions of 
the law pertaining to sales, contracts, and 
property damage of consumer goods follow 
civil-law traditions, new laws were developed 
to govern transactions involving state prop­
erty.

In the U.S.S.R. a vast category of offenses 
does not come within the purview of the crim­
inal law or the courts at all. These are admin­
istrative offenses, punishable summarily by a 
fine, disciplinary sanction, or, in some in- 
stances, administrative detention for up to 15

days. Fines often are imposed on the spot by 
the apprehending official or inspector. Other 
aspects of the legal system demonstrate how 
Socialist law endorses the Intervention of the 
state in social relationships. Employers must 
follow strict guidelines in executing labour 
contracts; property owners are subjected to 
many restrictions on the use of their land, 
farms, or dwellings, which, in some countries, 
can be confiscated if they are not used produc- 
tively; and marriage and divorce have been 
secularized in nearly all Socialist law countries 
in order to reduce the power of religion and 
consolidate control of marital relationships 
within the purview of the state.
Soviet Union: see Union of Soviet Socialist 
Republics.
Soviet Writers, Union of, Russian soyuz 
sovetskikh piSATELEY, organization formed 
in 1932 by a decree of the Central Committee 
of the Communist Party of the Soviet Union 
that abolished existing literary organizations 
and absorbed all professional Soviet writers 
into one large union. The union supports 
Communist Party policies and is the defender 
and interpreter of the single Soviet literary 
method, Socialist Realism (q.v.). Besides es- 
tablishing fees, privileges, and other benefits 
for wnters, it maintams Institutes for train­
ing young writers, provides vacation houses 
and resorts for its members, and acts as a 
liaison between the party and its own ranks. 
The union held its First All-Union Congress 
in 1934 and has met since then at irregulär 
intervals.
sovkhoz, abbreviation of Russian sovet- 
skoe khozyaystvo (“soviet farm”), plu­
ral sovkhozy, or sovKHOZEs, state-operated 
agricultural estate in the U.S.S.R. organized 
according to industrial principles for special­
ized large-scale production. Workers are paid 
wages and may also cultivate personal garden 
plots. Its form developed from the few pri­
vate estates taken over in their entirety by the 
state in the original Soviet expropriation. The 
number of sovkhozy was increased during the 
period of collectivization beginning in 1929 
and spurted again during the 1950s when a 
number of kolkhozy, the more prevalent form 
of agricultural enterprise, were converted to 
sovkhozy. The Virgin and Idle Lands Cam­
paign initiated in 1953 relied mainly on the 
sovkhozy.
sow bug, any of certain small, terrestrial crus- 
taceans of the order Isopoda, especially mem­
bers of the genus Oniscus. Like the related 
pill bug (q.v.), it is sometimes called the wood 
louse. O. asellus, which grows to a length of 
18 millimetres (0.7 inch), is widely distributed

Sow bug (Oniscus asellus)
Hugh Spencer

in Europe and has also been introduced into 
North America. The oval, gray body, which 
is rather flattened and arched, is covered with 
broad, armour-like plates. Two elbowed an- 
tennae extend about one-half the length of the 
body, and there are seven pairs of limbs. This 
species is found under stones, in moist leaf 
litter, and in cellars.

Sower, Christopher, Sower also spelled 
saur , or sauer (b. 1693, Ladenburg, Ger.—d. 
1758, Germantown, Pa.), German-born U.S. 
printer and Pietist leader of the Pennsylvania 
Germans.

Sower migrated with his wife and son Christo­
pher to Germantown, Pa., in 1724. He was an 
artisan skilled in many crafts, was profoundly 
religious, and found his true career in 1738 
as the first successful printer to the numer- 
ous Germans in colonial America. The out­
put from his large and prolific press included 
a newspaper, Der Hoch-Deutsch Pensylvani- 
sche Geschicht-Schreiber, retitled Pensylvani- 
sche Berichte in 1748; an almanac, Der Hoch- 
Deutsch Ämericanische Calender; and more 
than 150 other imprints, mostly religious and 
in German, from broadsides to the first Euro- 
pean-language colonial Bible (1743).

Sower’s Pietism was evident in all his ac­
tivities. He urged the politically apathetic 
Pennsylvania Germans to go to the polls to 
maintain pacifist and oath-denying Quakers 
in power. He worked for Christlike relations 

' with the Indians, legislation to stop mistreat- 
ment of immigrants, dissemination of medical 
knowledge, building of hospitals, and main- 
tenance of the German culture. He opposed 
defense measures, compulsory Anglicization 
of Germans, slavery, higher education, and 
traditional religions, with their forms, sectari- 
anism, and professional clergy. Both his press 
and his principles were continued by his son 
Christopher (1721-84) after his death.
Sowerby, Leo (b. May 1 , 1895, Grand 
Rapids, Mich., U.S.—d. July 7, 1968, Port 
Clinton, Ohio), American composer, organist, 
and teacher, whose organ and choral works 
provide a transition between American church 
music styles of the 19th and 2 0 th centuries.

Sowerby
By courtesy of the Cathedral of St. James (Episcopal),
Chicago

Sowerby studied in Chicago and in Rome as 
the first U.S. winner of the Prix de Rome. He 
taught composition and theory at the Ameri­
can Conservatory of Music in Chicago (1925- 
62) and was organist at St. James Church 
(now Cathedral) there from 1927 to 1962. 
He became director in 1962 of the College 
of Church Musicians in Washington, D.C., 
where he also was associated with the National 
Cathedral (Episcopal).

Sowerby combined a fine melodie talent with 
a use of modern harmonies. His Canticle of 
the Sun for chorus and orchestra, based on 
Matthew Amold’s translation of a canticle by 
St. Francis, won the Pulitzer Prize in 1946. 
In Syncopata (1924) and Monotony he exper- 
imented with jazz. His orchestral works in­
clude tone poems, notably Prairie (1929) and 
four symphonies. He also wrote chamber mu­
sic, concerti for piano, cello, and organ, and 
extensive choral and organ works.
Soweto, urban complex set aside by the 
South African govemment for residence by 
blacks. It adjoins the city of Johannesburg on 
the Southwest, its name being an acronym de­
rived from South-Western Townships. It is the 
country’s largest black urban complex, and its 
population comprises about one half of the 
Johannesburg urban area.

The townships comprising Soweto grew out



of shantytowns and slums that arose with the 
arrival of black labourers from rural areas, 
in particular in the period between World 
Wars I and II. Slum clearance and permanent 
housing programs began in 1948, and local as 
well as national authority was established. In 
1978 the first Community Council of black 
residents was elected to administer municipal 
affairs.

The population comprises a number of black 
ethnic groups, and Soweto residents have been 
in the forefront of demands for the devel­
opment of black equality. In 1976 Soweto 
was the site of a massive uprising known as 
the Soweto Rebellion, which began as a po­
litical protest against the govemment’s insis- 
tence that the Afrikaans language be used as 
the medium of instruction in Soweto’s high 
schools.

The Community Council (considered to be 
a powerless institution by most residents of 
Soweto) is responsible for development of 
transport, roads, water supply, sewerage, elec- 
tricity, and housing. Other municipal services 
include schools, hospitals, libraries, Sports fa­
cilities, and playgrounds. There is little in­
dustrial development, and most of Soweto’s 
residents commute to Johannesburg for em- 
ployment. Pop. (1980 prelim.) 864,000.
söwön, private Confucian academies of the 
Korean Yi dynasty (1392-1910), founded by 
the members of the ruling dass who did not 
hold official posts; their purpose was the edu- 
cating of local yangban, or aristocratie youth. 
Söwön were usually built on sites associated 
with famous Confucian scholars of the past. 
They had their origin in the Paekundong 
Söwön, established in 1543 by Chu Sebung, a 
county magistrate in Kyöngsang Province, in 
honour of the Korean Confucian scholar An 
Yu.

The birth of the söwön at first contributed 
to the reinvigoration of Confucian leaming 
in Korea. But they soon developed into fam­
ily and factional power bases that tended to 
accentuate the growing divisions among the 
mling dass. Although at their height there 
were about 600 söwön, most had already been 
closed before the introduction of modem pub­
lic educational institutes made their functions 
outmoded.
soy sauce, salty-tasting, dark-brown liquid 
seasoning, used extensively in the Orient and 
in the West, fermented from the soybean 
(q.v.).
Söya-Kaikyö (Russian S.F.S.R.): see La Pe­
rouse Strait.
soybean (Glycine max, or G. soja), also called 
soja bean, or soya bean , annual iegume of 
the Fabaceae family and its edible seed, prob-

Soybeans (Glycine max)
J.C. Allen and Son

ably derived from a wild plant of eastem Asia. 
The soybean is economically the most impor­
tant bean in the world, providing vegetable

protein for millions of people and ingredients 
for hundreds of Chemical products.

The origins of the soybean plant are obscure, 
but many botanists believe it to have derived 
from Glycine ussuriensis, a Iegume native to 
central China. The soybean has been used in 
China for 5,000 years as a food and a compo­
nent of medicines. Soybeans were introduced 
into the United States in 1804 and became 
particularly important in the South and Mid- 
west in the mid-20th Century.

The most nutritious and easily digested food 
of the bean family, the soybean is one of the 
liehest and cheapest sources of protein. It is 
a staple in the diet of people and animals in 
many parts of the world today. The seed con­
tains 17 percent oil and 63 percent meal, 50 
percent of which is protein. Because soybeans 
contain no starch, they are a good source of 
protein for diabetics. In East Asia, the bean 
is widely consumed in the forms of soybean 
milk, a whitish liquid suspension, and tofu 
(q.v.), a curd somewhat resembling cottage 
cheese. Soybeans are also sprouted for use as 
a salad ingrediënt or as a vegetable and may 
be eaten roasted as a snack food. Soy sauce, 
a salty brown liquid fermented from soybeans 
and wheat, is a ubiquitous ingrediënt in Ori­
ental cooking.
The soybean is an erect, branching plant 

ranging in height from several centimetres to 
more than 2 m (6 V2 feet). The self-fertiliz- 
ing flowers are white or a shade of purple. 
Seeds can be yellow, green, brown, black, or 
bicoloured. In the United States, commercial 
varieties have brown or tan seeds, with one to 
four seeds per pod. The soybean may be cul- 
tivated in most types of soil, but it thrives in 
warm, fertile, well-drained, sandy loam. The 
erop is planted after all danger of frost is past. 
Maturing during September and October, soy­
beans are usually harvested mechanically in 
the United States, after the leaves have fallen 
off the plant and the moisture content of the 
seed has dropped to 13 percent, permitting 
safe storage.

In the 1980s the United States was the 
world’s principal producer, followed by Brazil 
and China. Illinois is the leading producer 
among U.S. States. Ninety-eight percent of the 
U.S. erop is used for livestock feed.

Modem research has led to a remarkable 
variety of uses for the soybean. Its oil can 
be processed into margarine, shortening, and 
vegetarian cheeses. Industrially, the oil is used 
as an ingrediënt in paints, adhesives, fertiliz- 
ers, sizing for cloth, linoleum backing, insect 
sprays, and fire extinguisher fluids, among 
other products. Soybean meal serves as a high- 
protein meat substitute in many food prod­
ucts, including baby foods, and can be im- 
parted with a meatfike texture for increasing 
the cooked yield of such products as ground 
meat and bologna. In the late 20th Century, the 
versatile, nutritious soybean, widely cultivable 
and readily exportable, played an integral role 
in attempts to alleviate world hunger.
Soyinka, Wole, in füll akinw ande  olu- 
wole soyinka (b. July 13, 1934, Abeokuta, 
Nigeria), Nigerian playwright, poet, novelist, 
and critic who received the Nobel Prize for 
Literature for 1986. He wrote of modem West 
Africa in a satirical style and with a tragic 
sense of the obstacles to human progress.
A member of the Yomba people, Soyinka 

attended Govemment College and University 
College in Ibadan before graduating in English 
in 1958 from the University of Leeds, in En­
gland. Upon his return to Nigeria he founded 
a national theatre, The 1960 Masks (later the 
Orisun Theatre), and wrote his first important 
play, A Dance of the Forests, for the Nigerian 
independence celebrations. The play satirizes 
the fledgling nation by Stripping it of romantic 
legend and by showing that the present is no 
more a golden age than is the past.
In plays of a lighter vein he made fun
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of pompous, westemized schoolteachers, as 
in The Lion and the Jewel (first performed 
in Ibadan, 1959; published 1963), and he 
mocked the clever preachers of upstart prayer- 
churches who grow fat on the credulity of 
their parishioners, as in The Trials of Brother 
Jero (1960) and Jerd’s Metamorphösis (1972).

Soyinka
Vernon L. Smith

But his more serious plays, such as Kongi’s 
Harvest (1965; opened the first Festival of 
Negro Arts in Dakar, 1966) and The Road 
(1965), reveal his disillusionment with African 
authoritarian leadership and with Nigerian so­
ciety as a whole. The Strong Breed (1963), for 
example, calls attention to a traditional prac­
tice—the selection each year by a village of an 
outsider who is made a scapegoat for the sins 
of the community.

In Soyinka’s dramas Western elements are 
skillfully fused with subject matter and dra­
matic techniques deeply rooted in Yomba 
folklore and religion. Symbolism, flashback, 
and ingenious plotting contribute to a rich 
dramatic structure. His best works exhibit hu­
mour and fine poetic style as well as a gift for 
irony and satire and for accurately matching 
the language of his complex characters to their 
social Position and moral qualities.

From 1960 to 1964 Soyinka was coeditor of 
Black Orpheus, an important literary joumal. 
He taught literature and drama and headed 
theatre groups at various Nigerian universities 
from 1960 on, including those of Ibadan, Ife, 
and Lagos.

The young intellectuals of his first novel, The 
Interpreters (1965), function as artists in their 
talks with each other as they try to place them­
selves in the context of the world about them. 
A second novel, Season of Anomy, followed 
in 1973. The play Madmen and Specialists, 
first produced at Ibadan in 1965 and later reti- 
tled Madmen and Scientists, was produced in 
the United States in 1970. Another important 
dramatic work, Death and the King’s Horse- 
man, appeared in 1975 and was produced in 
the United States in 1979. This play examines 
the clash of the colonial authorities’ mores 
with the more demanding ones of traditional 
Yomba society.

Soyinka’s volumes of poetry included Idanre 
and Other Poems (1967) and Poems from 
Prison (1969; republished as A Shuttle in the 
Crypt, 1972), which exhibit a precise com- 
mand of language and a mastery of lyric, dra­
matic, and meditative poetic forms. He wrote 
much of the latter work while jailed in 1967- 
69 for allegedly conspiring to aid the attempted 
succession of Biafra from Nigeria. The Man 
Died (1972) is Soyinka’s prose account of his 
arrest and imprisonment. His principal criti- 
cal work is Myth, Literature, and the African 
World (1976), a collection of essays in which 
Soyinka examines the role of the artist in the 
light of Yomba mythology and symbolism.

Soyinka was the first black African to be 
awarded the Nobel Prize for Literature. His 
autobiography, Aké: The Years of Childhood, 
was published in 1981.
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Soyot (people): see Tuvinian.
Soyuz, any of a series of 40 Soviet manned 
and unmanned spacecraft launched between 
1967 and 1981. Soyuz 1 through 10, carry- 
ing crews of from one to threè men, were 
launched into Earth orbit; the longest of these 
flights, achieved by Soyuz 9 (launched June 
1, 1970), lasted nearly 18 days. Most of 
the remaining 30 Soyuz flights involved the 
docking of a Soyuz capsule with an orbiting 
Salyut space station. During such a mission 
a Soyuz crew would transfer onto the space 
laboratory and conduct scientific experiments 
for an extended period of time. The record 
for the longest manned mission in spaceflight 
history was set in 1981 by the crew of Soyuz 
35 when it remained on board Salyut 6 for 
185 days. Other notable Soyuz flights include 
the Apollo-Soyuz Test Project, the first joint 
space venture undertaken by the United States 
and the Soviet Union. During this mission, 
conducted in July 1975, a three-man U.S. 
Apollo spacecraft met and docked with the 
two-man Soyuz 19 craft, with the crews per- 
forming joint experiments for two days.

The Soyuz T series of spacecraft was in 
troduced in 1980. These capsules had more 
advanced electronics and better navigational 
capabilities and could comfortably house a 
three-member crew. Soyuz T craft, like their 
predecessors, were regularly used to ferry cos- 
monauts and supplies to and from Salyut or­
biting space stations.
Sözen, Yamana (15th-century Japanese clan 
head): see Yamana Mochitoyo.
Sozialdemokratische Partei Deutsch­
lands: see Social Democratie Party of Ger­
many.
Sozini, Fausto (Paolo), Sozini also spelled 
sozzini: see Socinus, Faustus.
Sozini, Lelio (Francesco Maria), Sozini 
also spelled sozzini: see Socinus, Laelius.
Sozomen, Greek salamanes hermeios so- 
zomenos (b. c. 400, Bethelea, near Gaza, 
Palestine—d. c. 450, Constantinople), Chris­
tian lawyer in Constantinople whose church 
history, distinguished for its classical literary 
style, its favouring of monasticism, and its 
greater use of western European sources, ri- 
valed that of his elder Contemporary Socrates 
Scholasticus.

Dedicating the project to the reigning Byzan- 
tine emperor, Theodosius II (408-450), So­
zomen compiled his work in nine books to 
cover the period 324 to 439. The surviving 
iext, however, ends at 425, raising the ques­
tion of whether the final part was suppressed 
by the Emperor or lost.

Sozomen possibly intended to recast Socrates’ 
work in a superior literary style for an audi­
ence not only of ecclesiastics but also of the 
cultured laity. Although he demonstrated an 
inferior critical method and little theological 
comprehension, Sozomen’s unique inclusion 
of certain sources makes his chronicles valu- 
able; they are corrective of Socrates’ text and 
with it provided the medieval church with 
most of its knowledge of early Christianity.
Spa, municipality, Liège province, eastem 
Belgium. It is situated in the wooded hills 
of the northem Ardennes, southeast of Liège. 
Its populär mineral springs, known locally as 
pouhons, have caused the name spa to be 
given to all such health resorts.

Known in Roman times and mentioned by 
Pliny the Eider, the springs were rediscovered 
in 1326 and have been frequented since the 
16th Century. Spa reached its zenith in the 
18th Century, when it was visited by European 
royalty. It was the general headquarters of the 
German Army in 1918 and was the site of the

The Baths at Spa, Belg.
Authenticated News

Conference of the Allied Supreme Council in 
1920.
Now the health centre of Belgian state 

medicine, it is also a winter Sports centre and 
a tourist resort with amusement facilities, in­
cluding horse and auto (Francorchamps) rac- 
ing, and a small airport There are some met- 
allurgical industries and a soft-drink bottling 
plant. Landmarks include the Casino (1919— 
21; original building, 1763), the Baths (1866— 
68), and the Parc de Sept-Heures. Pop. (1982) 
mun., 9,636.
spa, spring or resort with thermal or min­
eral water used for drinking and bathing. The 
name was taken from a town near Liège, Belg., 
to which persons traveled for the reputed cu- 
rative properties of its mineral springs.
The practice of “taking the waters” for ther- 

apeutic purposes reached its heyday in the 
19th Century, but springs have been consid­
ered places of healing at many times and in 
all parts of the world. The founding of Bath in 
England is attributed in legend to Bladud, son 
of Lud Hudibras and father of King Lear, who 
in 863 bc was cured of disease by immersion 
in the steaming swamps. Roman colonists de­
veloped a considerable spa there and also at 
Buxton, Derbyshire. After the departure of the 
Romans the baths seem to have been long 
neglected, but many churches were built on 
sites of ancient places of healing throughout 
Europe, and eures were attributed to immer­
sion in fonts fed by the springs beneath the 
sanctuary. In the early 18th Century some 
Roman baths were rebuilt, many new “water­
ing places” were established, and spas became 
fashionable secular centres of resort for the 
upper classes at the most seasonable times of 
the year. For the ill and infirm many spas 
provided year-round treatment centres under 
varying degrees of medical supervision.

Spa therapy is based on both the drinking of 
and the bathing in certain waters containing 
properties believed to be of medicinal value. 
Mineral springs usually contain noticeable 
quantities of salts in solution—including car­
bonate and sulfate of lime, common salt, iron, 
and sulfur. Magnesia and many trace miner- 
als, notably lithium, also constitute medicinal 
waters. In addition to solid constituents, gas is 
present in many waters in considerable quan­
tities. There is a little oxygen and a good deal 
of nitrogen in some of them. The quantity of 
hydrosulfuric acid, even in strong sulfuric wa­
ters, is small, but the volume of carbonic acid 
present is often large, giving a noticeable ef- 
fervescence. Thermal springs are derived from 
two sources: meteoric waters that rise from 
considerable depths along fissures of Penetra­
tion; and volcanic waters, which reach the 
surface in the form of either geysers or hot 
springs. Most thermal water contains mineral 
substance in solution.
The spas of Europe and the United States 

with the greatest popularity were those with

thermal springs. Bathing in warm water has 
an undoubted therapeutic effect as an aid to 
relaxation, although the skin does not ab- 
sorb any of the salts or gases. Sulfurated wa­
ters such as those at Aachen, Ger., Baden, 
Austria, and White Sulphur Springs, W.Va., 
are used for some skin conditions. Drinking 
mineral waters may, at the least, provide a 
general washing out of the digestive system, 
and the alkaline waters of Vichy, Fr., Ischia, 
Italy, and Marianské Läzne, Czech., may act 
as purgative agents. The highly carbonated 
salt springs at Saratoga Springs, N.Y., and at 
Wiesbaden and Baden-Baden, Ger., have long 
been used for rheumatic and neuralgie con­
ditions. Drinking mineral water, carbonated 
or not, has become so populär that a consid­
erable business of bottling and exporting has 
grown up on both sides of the Atlantic; it has 
a practical importance in aiding digestion that 
is much greater than one would expect from 
its small mineral content.

It is probable, however, that most of the 
medicinal effects of spa therapy result from 
the environmental factors of the location and 
facilities of the spa. The beautiful town of 
Bath has the only thermal springs in England, 
which customarily yield more than 500,000 
gallons daily at a temperature of 120° F 
(49° C). The waters are drunk medicinally and 
are also used for hydrotherapy treatments, and 
the Georgian Pump Room, with its fountain, 
has long been a rendezvous for visitors who 
are “taking the waters.” Many European spas 
are located in forested alpine settings such 
as Sankt Moritz, Switz., Évian-les-Bains, Fr., 
Badgastein, Austria, and Bormio, Italy. Japan 
has several thousand hot springs, many of 
which have been converted into spas or public 
baths.

An individual who goes to a spa usually finds 
a different climate, diet, and style of living 
than he is used to. In a new and probably 
cheerful society, a person is more relaxed and 
may take more exercise in the open air. For 
many persons the therapy of the waters is 
secondary to the Company in which they are 
taken, and it has long been so at spas. Af­
ter the American Civil War a spa at French 
Lick, Ind., enjoyed enormous popularity as a 
meeting place to arrange marriages. Saratoga 
Springs declined as a spa in the early 20th 
Century but still attracts thousands of visitors 
to its racecourse each year. For the diseased 
and convalescent many spas offer medical 
therapy, and for all persons the spa has been 
and continues to be in a variety of ways a 
place of healing.
Spaak, Paul-Henri (b. Jan. 25, 1899, Schaer- 
beek, near Brussels—d. July 31, 1972, Brus­
sels), Belgium’s foremost statesman in the 
decades following World War II and a leading 
advocate of European Cooperation. He played

Spaak
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a major role in forming the European Eco­
nomic Community (eec), the North Atlantic 
Treaty Organization (nato), and Benelux, the 
customs union of Belgium, The Netherlands, 
and Luxembourg.



After practicing as a lawyer (1921-31), Spaak 
became a Socialist member of the Chamber of 
Deputies in 1932. As foreign minister (1936— 
38), he won acceptance by Great Britain and 
France of Belgium’s independent foreign pol­
icy in the years before World War II. He 
became Belgium’s first Socialist prime min­
ister (1938-39) and again served as foreign 
minister (1939-45) in Hubert Pierlot’s gov­
emment, which was exiled in London (1940- 
44). In London in 1944 Spaak helped form 
the Benelux customs union, which took effect 
in 1948. He helped draft the United Nations 
Charter in 1945 and served as president of the 
organization’s first General Assembly in 1946. 
After a term as foreign minister (1945— 

47), Spaak became prime minister in the So­
cial Christian-Socialist coalition govemment 
(1947-50) that introduced woman suffrage 
(1948) and brought the National Bank under 
state control. In 1948 he signed the Brus­
sels Treaty establishing a regional defense al- 
liance among Britain, France, and the Benelux 
countries, and he helped align those nations 
with the United States the following year to 
form Nato. Spaak’s counsel was influential in 
persuading King Leopold III to abdicate the 
Belgian throne in 1951.

Between 1948 and 1952 Spaak presided over 
several organizations for European political 
and economic Cooperation, including the Eu­
ropean Coal and Steel Community. He played 
a leading role in the negotiation of the Treaty 
of Rome (March 1957), which created the 
Common Market and the European Atomic 
Energy Community (Euratom). After again 
serving as Belgian foreign minister (1954— 
57), Spaak became secretary general of nato 
(1957—61) and then Belgian deputy premier 
and foreign minister in the coalition govern- 
ment of Théo Lefevre (1961-66). He retired 
from the Socialist Party in 1966 to work in 
private business.
Spaatz, Carl, byname tooey spaatz (b. 
June 28, 1891, Boyertown, Pa., U.S.—d. July 
14, 1974, Washington, D.C.), the leading U.S. 
combat air commander in World War II and 
first chief of staff of the independent U.S. Air 
Force.

A graduate (1914) of the U.S. Military 
Academy at West Point, N.Y., Spaatz served 
as a combat pilot during World War I and 
then acquired extensive staff and command 
experience between 1919 and 1942. He went 
to England in 1940 to evaluate German mili-

Spaatz
By courtesy of the U.S. Army

tary power, and, after the United States’ entry 
into the war, in July 1942 he took com­
mand of the 8th Air Force in England. Spaatz 
initiated the U.S. daylight bombing offensive 
against German-occupied Europe in 1942. In 
January 1944 he became commander of the 
U.S. Strategie Air Forces in Europe and di- 
rected the daylight strategie bombing of Ger­
many from both England and Italy until the 
end of the war in Europe.

Spaatz moved to the Pacific theatre in July 
1945, and, though personally opposed to the 
use of atomic bombs against Japanese cities, he 
directed the final strategie bombing of Japan

that included, under orders of Pres. Harry S. 
Truman, the dropping of atomic bombs on 
Hiroshima and Nagasaki. He became chief of 
staff of the newly independent U.S. Air Force 
(September 1947), but, not enjoying the ad­
ministrative work, he retired in 1948.
space, a boundless, three-dimensional extent 
in which objects and events occur and have 
relative Position and direction.

Space is treated in a number of articles in the 
macropaedia. For a philosophical consider- 
ation of the subject, see Metaphysics. For a 
discussion of the relativity of space and time, 
see Relativity. For a description of space as 
the region of the universe beyond the Earth 
and its atmosphere, see Cosmos. For coverage 
of the scientific investigätion of this region, 
see Exploration.
space charge, electrical charge distributed 
through a three-dimensional region. In an 
electron tube, for example, a negative charge

results because electrons that are emitted from 
the cathode do not travel instantaneously to 
the plate (anode) but require a finite time 
for the trip. These electrons form a cloud 
around the cathode, the cloud being contin- 
ually depleted by electrons going to the plate 
and replenished by electrons emitted from the 
cathode. It is this cloud of electrons that pro­
duces the negative space charge.
space contraction: see Lorentz-FitzGerald 
contraction.
space exploration, the investigätion of all 
the reaches of the universe beyond the Earth’s 
atmosphere by means of manned and un- 
manned spacecraft.
A brief treatment of space exploration fol­

lows. For full treatment, see macropaedia: 
Exploration.

Scientific studies on the use of rockets for 
space flight appeared early in the 20th Century. 
Most notable were the works of Konstantin
E. Tsiolkovsky (1903), Robert H. Goddard 
(1919), and Hermann Oberth (1923). By the 
early 1930s Germany was conducting exten­
sive research on rocket propulsion, the results 
of which led to the development of the V-2 
guided missile. After World War II the United 
States and the Soviet Union, with the aid of 
immigrant German scientists, made substan­
tial progress in high-altitude rocket technology. 
On Oct. 4, 1957, the Soviets launched the first 
artificial satellite, Sputnik 1, placing it into 
orbit around the Earth. Nearly four months 
later, on Jan. 31, 1958, the United States sent 
up its first Earth satellite, Explorer 1. Over 
the next few years both nations launched a 
number of unmanned spacecraft of various 
kinds, ranging from meteorological and Com­
munications satellites to lunar probes.

The next major step in space exploration 
was the launching of a manned space vehicle. 
Soviet scientists were the first to accomplish 
this feat. On April 12, 1961, they launched 
the Vostok 1 space capsule carrying cosmo- 
naut Yury A. Gagarin in a single orbit around 
the Earth. Less than a month later, on May 
5, the United States launched its first manned 
spacecraft, a Mercury capsule in which astro­
naut Alan B. Shepard, Jr., made a 15-minute 
suborbital flight. A succession of both U.S. 
and Soviet manned space missions of longer 
duration and complexity soon followed. The
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Vostok and Mercury flights had demonstrated 
that man could function while weightless and 
in space, but neither type of spacecraft had 
true operational maneuverability. The U.S. 
Gemini and the Soviet Voskhod programs 
of the mid-1960s marked a great advance in 
their use of two- or even three-man flights, 
in their development of in-flight rendezvous 
and docking with unmanned target vehicles, 
and in the first ventures of astronauts to float 
freely in the near-vacuum of space outside 
their spacecraft (extravehicular activity). The 
succeeding U.S. Apollo program culminated 
in man’s first lunar landing in 1969. On July 
20 of that year, Ü.S. astronauts Neil A. Arm­
strong and Edwin E. Aldrin exited the Apollo 
11 lunar module to become the first humans 
to set foot on the Moon. Five more lunar 
landings were made on subsequent Apollo 
flights, during which astronauts explored the 
surface of the Moon, collected rock and soil 
samples, and performed a variety of scientific 
experiments. While the Soviet Union did not 
land men on the Moon, it launched a series of 
robot lunar probes (Luna and Zond) that re­
tumed important data and soil samples. Luna 
16, for example, made a soft-landing on the 
Moon in September 1970, obtained a core 
sample of soil, and retumed it to Earth in a 
sealed capsule. The Soviets in the 1970s and 
’80s concentrated their effbrts on an exten­
sive series of missions (Soyuz) involving their 
cosmonauts’ repeated docking with and occu­
pation of various Salyut orbiting laboratories, 
which were equipped for extended missions of 
scientific experimentation and military recon- 
naissance while in Earth orbit.
During the 1960s and ’70s, U.S. and Soviet 

scientists also undertook ambitious planetary 
studies with unmanned deep-space probes. 
Some of the more significant of the missions 
were the Viking landings on Mars; the Voyager 
flybys of Jupiter, Saturn, and Uranus; and the 
Venera explorations of Venus’ surface. The 
Viking landers made successful descents to 
the Martian surface in 1976, where they trans- 
mitted detailed colour images of that planet’s 
landscape back to Earth and conducted in 
situ analyses of the Martian soil and atmo­
sphere. The Voyager flybys of Jupiter, Saturn, 
and Uranus during 1979-86 vastly enriched 
scientific knowledge of these planets, reveal- 
ing novel and unsuspected features of their 
moons, magnetic fields, and ring Systems.

Crucial, too, in the exploration of space 
have been orbiting astronomical observato- 
ries, which permit observations of distant cos- 
mic objects high above the interference and 
distorting effects of the Earth’s atmosphere. 
Much has been leamed, for example, about 
infrared sources far beyond the limits of the 
solar system from the unmanned Infrared As- 
tronomy Satellite (IRAS), launched in 1983 
by the United States in collaboration with the 
United Kingdom and The Netherlands. That 
same year, the Soviet Union placed in Earth 
orbit another advanced observational satellite, 
called Astron. Equipped with an ultraviolet 
telescope developed by France, Astron has 
studied cosmic radiation from galactic and 
extragalactic sources.

Manned experimental space stations also 
have been used to conduct scientific research. 
In the early 1970s U.S. astronauts aboard 
the Skylab station not only made valuable 
observations of solar phenomena but under­
took tests designed to study how the human 
body responds to zero-gravity conditions in 
space on extended missions. Similar research 
had been conducted by Soviet cosmonauts 
on board Salyut stations until the mid-1980s. 
In 1986 the Soviet Union launched a more 
advanced type of space station dubbed Mir. 
This Station—the core of a large, permanent, 
multimanned orbiting complex—is designed
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to accommodate various expansion modules 
for crew living quarters and research facilities.

Since the mid-1970s, the United States has 
devoted most of its resources to developing 
the space shuttle, a reusable space vehicle that 
lifts off like a rocket and lands like an or- 
dinary airplane. The shuttle craft have been 
largely utilized to deploy and repair satellites 
in Earth orbit, but plans call for their eventual 
use in the construction of a permanent orbit­
ing station in space. A type of shuttle system 
is also being developed by the Soviet Union.
space group, in crystallography, any of the 
ways in which the Orientation of a crystal 
can be changed without seeming to change 
the position of its atoms. These changes may 
involve displacement of the whole stracture 
along a crystallographic axis (translation), as 
well as the point group operations of rotation 
about an axis, reflection in a plane, inversion 
about a centre, or sequential rotary inversion. 
As demonstrated in the 1890s, only 230 dis­
tinct combinations of these changes are pos­
sible; these 230 combinations dehne the 230 
space groups. A crystal can be assigned to one 
of these groups after the arrangement of its 
atoms is studied, as by X-ray crystallography. 
See also symmetry (in crystallography).
space law, the body of regulations that gov- 
erns international conduct in and related to 
areas of space beyond the lower strata of the 
Earth’s atmosphere.

A brief treatment of space law follows. For 
full treatment, see macropaedia: Interna­
tional Law.

The evolution of space law began with U.S. 
Pres. Dwight D. Eisenhower’s introduction of 
the concept into the United Nations in 1957, 
in connection with disarmament negotiations. 
Following the successful launchings of the So­
viet satellite Sputnik I in 1957 and the U.S. 
satellite Explorer I in 1958, both the United 
States and the Soviet Union took an active 
interest in the development of international 
space policy. It was established that traditional 
laws of sovereignty which allow any nation 
to claim for itself uninhabited and uncivilized 
lands are not viable in space territories and 
that countries cannot extend the boundaries 
of their dominion indefinitely into the space 
regions above them. In late 1959 a permanent 
Outer Space Committee was formed for the 
purpose of maintäining the United Nations 
Charter and other international law in space, 
which opened the way for peaceful explo­
ration. In 1963 the Nuclear Test Ban Treaty 
was signed, followed by an Outer Space Com­
mittee resolution to prohibit nuclear weapons 
testing in space. Later that same year a General 
Assembly declaration acknowledged a free in­
ternational interest in space development and 
outlined rules assigning each nation individual 
responsibility for dealing with transgressions 
of international law and for any resulting de- 
struction. International Cooperation, however, 
was recommended for the safeguarding of all 
astronauts in crisis situations.

In 1967 an Outer Space Treaty was ratified 
by 63 participants in the United Nations. This 
agreement rèasserted all earlier guidelines for 
international space conduct and, in addition, 
banned military activity from space territory, 
established each state’s ownership of and re­
sponsibility for its space projectiles and com- 
ponents, urged common participation in the 
protection of space and terrestrial environ­
ments, and provided for the open Observation 
and inspection of each state’s activities and in- 
stallations by others. This document has been 
noted as a landmark in the development of 
international space law; and, like most of the 
space-law agreements generated by the United 
Nations, it remains effective at present among 
participating countries. In 1968 this treaty was

followed by an Agreement on the Rescue and 
Return of Astronauts and the Return of Ob­
jects Launched into Space, which reinforced 
international commitment to the safety of as­
tronauts, assigned economic responsibility to 
each nation for the recovery of its equipment, 
and confirmed the control of each space power 
over the vehicles it launches.

Though international diplomacy continues 
to play an active role in the codification of 
acceptable space conduct, several issues re­
main the subjects of current debate. There is 
disagreement, for instance, between the U.S. 
opinion that open observation of space activ­
ity is desirable and that nonaggressive military 
ventures are permissible and the Soviet con- 
tention that observation constitutes espionage 
and that no form of military activity in space 
can be allowed. Because nations are prohibited 
from laying claim to space territories, there is 
still a need to establish regulations governing 
the äpportionment of usable resources that 
space may eventually provide. A method for 
determining the extent of each nation’s con­
trol over the air above it has not yet been 
agreed upon.
Among the areas of greatest current inter­

est in space law is the use of the upper at­
mosphere and orbital zones for purposes of 
Communications. Satellite technology has ex­
panded the range and lowered the expense 
of international communication, under the 
management of such entities as the Commu­
nications Satellite Corporation, or Comsat, 
founded by the United States in 1962 under 
the Communications Satellite Act. Owned by 
both private and public Communications con­
cerns, Comsat’s international service is linked 
with a larger organization, Intelsat (Interna­
tional Telecommunications Satellite Consor­
tium), which channels about 90 percent of all 
international satellite Communications. The 
Soviet Union also maintains a similar organi­
zation, the Molniya. Recent pressure has beeii 
exerted on Intelsat to decrease U.S. control of 
the international satellite industry; and, simi- 
larly, Comsat has been attacked for its com­
plete domination of the U.S. market.
space perception, the process through which 
organisms become aware of the relative posi- 
tions of their own bodies and objects around 
them. Space perception pro vides cues, such as 
depth and distance, that are important for lo- 
comotion and Orientation to the environment.

A brief treatment of space perception fol­
lows. For full treatment, see macropaedia: 
Perception, Human.

Detailed understanding of space perception 
has only come in the last hundred years. In the 
18th Century the British philosopher George 
Berkeley proposed that since the image on 
the retina is two-dimensional, an individual 
must leam to interpret visual data so as to 
deduce the spatial relations between objects 
of sight. Psychologists now believe, however, 
that there are certain innate elements in the 
ability to perceive space. The current study of 
space perception is concerned with a variety of 
complex issues, including the ability to judge 
the full shape of objects of which only one 
side is visible, and how pilots can compensate 
for unusual perceptual cues while navigating 
airplänes or spacecraft.
Space perception is thought to serve the gen­

eral purpose of Orientation, i.e., of aiding an 
individual to grasp his Position in relation 
to the objects around him. Perceiving one’s 
spatial relation to a given object is more im­
portant the more relevant the object is to 
one’s needs. For example, organisms are par­
ticularly sensitive to stimuli that warn them 
öf dangers along their paths. Thus, space per­
ception involves, in a central role, the selec- 
tion bf relevant sense data. Sense data that 
do not bear on one’s needs are excluded, so 
that the incoming flow of information is not 
overwhelming.

Another important feature of space percep­
tion is its ability to account for motion. When 
an object moves in relation to the perceiver, 
or vice versa, the stimuli presented to his 
senses are changed. However, he interprets the 
change in shape of an image on the retina, for 
example, not as a change in the shape of the 
given object, but as evidence that the object 
has changed its position in space, relative to 
the eye. That is, space perception relies on 
perceptual constancy (q. v.), without which the 
world would seem inconceivably chaotic.

The perception of space makes use of data 
from all five outer senses, as well as the in­
ner senses of balance and of the arrangement 
of the body. Using the stimuli to which it 
responds, each of the outer senses, in a man- 
ner of speaking, constructs its own version 
of spatial arrangement around the perceiver. 
Under normal circumstances one’s perception 
of space results from the interweaving of all 
these sensory “spaces” with each other, and 
with the data of the inner senses.

Nonetheless, the sense of sight plays a pre- 
eminent role in space perception because it is 
a so-called distance sense—it can receive Stim­
uli from over a vast range of space. There are 
a variety of cues by which data from sight are 
converted into perceptions of distance. Some 
of these cues are not, in fact, visual—instead 
they are produced by the muscles that control 
the movements of the eyes. One leams to 
judge distances in part by leaming to interpret 
the slight contractions of these muscles as they 
adjust the eyes to see objects that are nearer 
or farther away.
Purely visual cues to spatial relations are 

given by what is called the binocular disparity. 
Since a person’s two eyes are in slightly differ­
ent positions, the images of an object on the 
two retinas are not exactly the same. The brain 
combines the two retinal images and converts 
their difference into the experience of three- 
dimensionality—i.e., the scene is perceived to 
have depth. Visual movement parallax is a 
similar visual cue, but it acts even on one eye 
alone. If a person changes position, the retinal 
images of objects in different positions move 
by different amounts, indicating their distance 
from the viewer. When vision is impaired or 
totally lacking (e.g., in blindness), the sense of 
hearing commonly becomes a major means of 
space perception, and aural acuity is generally 
highly developed in the blind.

The sense of balance is also important in 
orienting oneself in space. Closely related are 
the kinesthetic sensations of the arrangement 
of one’s own body; combined with sensations 
of touch, these help one to determine the spa­
tial relationships of nearby objects. In fact, the 
senses of touch and sight interact quite closely 
as young children begin to develop their ca- 
pacities for space perception.
space shuttle, reusable rocket-launched vehi­
cle designed to go into Earth orbit, to transport 
people and cargo between Earth and orbit­
ing spacecraft, and to glide to a landing on 
Earth. The first such vehicle, formally called 
the Space Transportation System (STS), was 
developed by the National Aeronautics and 
Space Administration (NASA) of the United 
States. The shuttle was first launched on April 
12, 1981.
The STS consists of three major components: 

(1) a winged orbiter that carries both crew and 
cargo; (2) an extemal tank containing liquid 
hydrogen (fuel) and liquid oxygen (oxidizer) 
for the orbiter’s three main rocket engines; 
and (3) a pair of large, solid-propellant, strap- 
on booster rockets. At lift-off, the entire Sys­
tem weighs 4,400,000 pounds (2,000,000 kilo- 
grams) and stands 184 feet (56 metres) high. 
During launch the boosters and the orbiter’s 
main engines fire together, producing 7,000,- 
000 pounds (31,000,000 newtons) of thrust. 
The boosters are jettisoned about two minutes 
after lift-off and are parachuted to Earth for



retrieval and eventual reuse. After the orbiter 
has exhausted the propellants in the exter- 
nal tank upon attaining 99 percent orbital 
velocity, it releases the structure, which disin- 
tegrates while falling through the atmosphere.

Although launched vertically like conven- 
tional manned spacecraft (e.g., Apollo or 
Soyuz), the orbiter differs from the latter in 
that it glides to a runway landing in the man- 
ner of an ordinary jet airplane. Designed to 
reduce the high cost of space flights, the or­
biter can be reused as many as 100 times.

The STS can transport applications satellites 
and probes in the orbiter cargo bay for deploy- 
ment in space. It also can carry astronauts out 
to inoperative orbiting satellites in order to 
retrieve or repair them. Moreover, the shuttle 
orbiter serves as an orbiting space laboratory; 
on certain missions, it carries a special research 
facility called Spacelab in which a variety of 
scientific experiments can be performed. See 
also space exploration.
By the mid-1980s four shuttle orbiters had 

seen service—Columbia, Challenger, Discov­
ery, and Atlantis. In 1986 the Challenger, with 
seven astronauts aboard, exploded shortly af­
ter lift-off.
space Station, manned artificial satellite de­
signed to revolve in a fixed orbit and to serve 
as a base for scientific observation and exper­
iment, for refueling spacecraft, or for launch- 
ing satellites and missiles. The Soviet Union 
made the first attempt to establish a space 
station with the launch of Salyut 1 on April 
19, 1971. The 19,000-pound (8,619-kilogram) 
craft was 25 feet (7.6 metres) long. This first 
attempt was unsuccessful; the Salyut was de­
signed to stay in permanent orbit, but its low 
orbit caused it to reenter the Earth’s atmo­
sphere within six months.

The United States orbited the first successful 
experimental space station on May 14, 1973. 
This station, called Skylab, was manned by 
three separate flight crews for a total of 171 
days between May 25, 1973, and Feb. 8, 
1974. The astronauts conducted varied sci­
entific studies on board the orbiting space 
laboratory, including observations of the Sun 
and the Cornet Kohoutek and the manufac- 
ture of superconductors from molten mixtures 
of gold and germanium. The 75-ton station 
reentered the Earth’s atmosphere in July 1979 
and disintegrated.
From 1974 to 1982 the Soviets succeeded in 

orbiting a series of smaller space stations— 
Salyuts 3 through 7. Salyut 6 was occupied 
for a total of 676 days, and it reentered Earth 
atmosphere in 1982, three months after the 
launching of Salyut 7. Like their American 
counterparts, Soviet cosmonauts performed 
biomedical and other scientific work aboard 
the station for extended periods of time, the 
longest being a record-setting 237 days in 
1984.
On Feb. 20, 1986, the Soviets launched a new 

space station designed to serve as the core of 
a permanent manned orbiting facility. Known 
as Mir, the station has six docking ports for 
cargo transports, visiting manned spacecraft, 
and expansion modules, which can be used 
as research laboratories and living quarters. 
Once such modules have been added, Mir will 
be able to accommodate a crew of up to six 
cosmonauts.
space-time, in physical Science, single con­
cept that recognizes the union of space and 
time, posited by Albert Einstein in the theo­
ries of relativity (1905, 1915).

Common intuition previously supposed no 
connection between space and time. Physical 
space was held to be a flat, three-dimen­
sional continuüm—i.e., an arrangement of 
all possible point locations—to which Eu- 
clidean postulates would apply. To such a spa­
tial manifold, Cartesian Coordinates seemed 
most naturally adapted, and straight lines 
could be conveniently accommodated. Time

was viewed independent of space—as a sepa­
rate, one-dimensional continuüm, completely 
homogeneous along its infinite extent. Any 
“now” in time could be regarded as an origin 
from which to take duration past or future 
to any other time instant. Within a separately 
conceived space and time, from the possi­
ble States of motion one could not find an 
absolute state of rest. Uniformly moving spa­
tial coordinate Systems attached to uniform 
time continua represented all unaccelerated 
motions, the special dass of so-called inertial 
reference frames. The universe according to 
this convention was called Newtonian.

By use of a four-dimensional space-time 
continuüm, another well-defined flat geome- 
try, the Minkowski universe (after Hermann 
Minkowski), can be constructed. In that uni­
verse, the time coordinate of one coordinate 
system depends on both the time and space 
Coordinates of another relatively moving Sys­
tem, forming the essential alteration required 
for Einstein’s special theory of relativity. The 
Minkowski universe, like its predecessor, con­
tains a distinct dass of inertial reference frames 
and is likewise not affected by the presence of 
matter (masses) within it. Every set of Coordi­
nates, or particular space-time event, in such 
a universe is described as a “here-now” or a 
world point. Apparent space and time inter­
vals between events depend upon the velocity 
of the observer, which cannot, in any case, 
exceed the velocity of light. In every inertial 
reference frame, all physical laws remain un- 
changed.

A further alteration of this geometry, locally 
resembling the Minkowski universe, derives 
from use of a four-dimensional continuüm 
containing mass points. This continuüm is 
also non-Euclidean, but it enables elimination 
of gravitation as a dynamical force and is 
used in Einstein’s general theory of relativity 
(1915). In this general theory, the continuüm 
still consists of world points that may be iden­
tified, though non-uniquely, by Coordinates. 
Corresponding to each world point is a co­
ordinate system such that within the small, 
local region containing it, the time of special 
relativity will be approximated. Any succes- 
sion of these world points, denoting a partiele 
trajectory or light ray path, is called a world 
line or geodesie. Maximum velocities relative 
to an observer are still defined as the world 
lines of light flashes, at the constant veloc­
ity c. Whereas the geodesics of a Minkowski 
continuüm (without mass-point accelerations) 
are straight lines, those of a general relativis- 
tic, or Riemannian, universe containing local 
concentrations of mass are curved; and grav- 
itational fields can be interpreted as manifes- 
tations of the space-time curvature. However, 
one can always find coordinate Systems in 
which, locally, the gravitational field strength 
is nonexistent. Such a reference frame, affixed 
to a selected world point, would naturally be 
in free-fall acceleration near a concentrated 
mass. Only in this region is the concept well 
defined—i.e., in the neighbourhood of the 
world point, in a limited region of space, for 
a limited duration. Its free fall toward the 
mass is due either to an externally produced 
gravitational field or to the equivalent, an in- 
trinsic property of inertial reference frames. 
Mathematically, gravitational Potentials in the 
Riemannian space can be evaluated by the 
procedures of tensor analysis to yield a solu­
tion of the Einstein gravitational field equa- 
tions outside the mass points themselves, for 
any particular distribution of matter.

The first rigorous solution, for a single spher- 
ical mass, was carried out by a German as- 
tronomer, Karl Schwarzschild (1916). For so- 
called small masses, the solution does not 
differ appreciably from that afforded by New- 
ton’s gravitational law; but for “large” masses 
the radius of space-time curvature may ap­
proach or exceed that of the physical object, 
and the Schwarzschild solution predicts un-
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usual properties. Astronomical observations of 
dwarf stars eventually led U.S. astrophysicists 
J.R. Oppenheimer and H. Snyder (1939) to 
postulate super-dense States of matter. These, 
and other hypothetical conditions of gravita­
tional collapse, were bome out in later discov- 
eries of pulsars and neutron stars. They also 
have a bearing on the existence of interstellar 
black holes. Other implications of space-time 
are important cosmologically and to unified 
field theory.
spacecraft, vehicle designed to operate, with 
or without a crew, in a controlled flight pat­
tem, in Earth orbit or in outer space.

A brief treatment of spacecraft follows. 
For full treatment, see macropaedia: Explo­
ration; Industries, Manufacturing.

Early conceptions of space flight, such as 
those of Jules Verne and other writers of fic- 
tion, usually pictured the craft as streamlined. 
Actual vehicles, however, have been designed 
with a variety of shapes depending on the mis­
sion because streamlining has no particular 
advantage in the vaeuum of space. The first 
spacecraft, the Soviet Sputnik 1, was launched 
Oct. 4, 1957, into an elliptical Earth orbit 
with an apogee (farthest point from the Earth) 
of 584 miles (940 kilometres) and a perigee 
(nearest point) of 143 mi (230 km). Sputnik 
1 weighed 184 pounds (83 kilograms). It was 
soon followed by many more unmanned So­
viet and U.S. spacecraft and, within four years 
(April 12, 1961), by the first manned space­
craft, Vostok 1, which carried the Soviet cos- 
monaut Yury A. Gagarin into orbit. Within 
the next few years numerous other manned 
and unmanned spacecraft were launched, each 
designed to perform a variety of scientific or 
engineering tasks.

Spacecraft are basically nonpowered; that is, 
they depend on the initial velocity provided 
by a launching rocket and usually a second- 
stage rocket, both of which automatically sep­
arate and fall to the Earth when their fuel is 
depleted, while the spacecraft either enters an 
orbit around the Earth or, if given momen- 
tum, continues toward a destination in space. 
The spacecraft itself may be equipped with 
small liquid-fuel rocket engines for purposes 
of maneuvering; in the case of the U.S. Apollo 
moon-exploration program, the lunar landing 
vehicle was powered with rockets to permit it 
to lift off the Moon and return to the orbit­
ing Apollo craft, which in turn had sufficiënt 
rocket power to pull itself out of lunar orbit 
for the return joumey to Earth.

The enormous complexity of design, particu­
larly of manned spacecraft, which involve lit- 
erally millions of components, requires a high 
degree of miniaturization and achievement of 
reliability factors of more than 99.9999 per­
cent. An automobile whose parts had equiv­
alent reliability should operate for 100 years 
before its first malfunction.

Spacecraft require a local source of electrical 
power to operate the equipment they carry. 
The large majority of unmanned craft uti- 
lize panels of solar cells, often in conjunction 
with storage batteries. On manned spacecraft, 
including space stations such as Skylab, fuel 
cells are generally employed, sometimes in 
combination with solar cells. Small nuclear 
reactors were used to provide electrical power 
for the U.S. Pioneer and Voyager deep-space 
probes. On such craft a plutonium-fueled re­
actor produces enough energy to operate all 
telemetry, photographic, and scientific equip­
ment for hundreds of years.
spadebill, any of six species of New World 
flycatchers (family Tyrannidae, order Passer- 
iformes) whose triangulär bill is very broad 
and flat. The white-throated, or stub-tailed, 
spadebill (Platyrinchus mystaceus), scarcely 
10 centimetres (4 inches) long, is the most



spadefïsh 64

White-throated spadebill (Platyrinchus 
mystaceus)
Painting by John P. O'Neill

widespread species; it inhabits forest under- 
growth from southem Mexico to Argentina.
spadefish, any of about 17 species of fishes 
constituting the family Ephippidae (order Per- 
ciformes). Members of the family are predom­
inantly tropical marine fishes, although some 
species enter temperate regions. In appearance 
the spadefishes are deep-bodied and laterally 
compressed, with five or six vertical black 
bands on a silvery body. The vertical bars 
may disappear with age, the adults being solid 
white, black, or, more commonly, silver.

The Atlantic spadefish (Chaetodipterus faber) 
is a western Atlantic species that ranges from 
New England to Brazil. It feeds primarily on 
marine invertebrates, particularly crustaceans 
and ctenophores (comb jellies).
spadefoot toad, relatively smooth-skinned 
amphibian of either the Old World genus 
Pelobates or the North American Scaphio- 
pus, both of the family Pelobatidae. Spadefoot

Couch’s spadefoot toad (Scaphiopus couchi)
Ron Garrison— San Diego Zoo

toads have a broad, homy “spade” projecting 
from the inside of each hindfoot and used by 
the animals in burrowing.

The European spadefoot {Pelobates fuscus) 
is found in Europe and Central Asia, usually 
in sandy regions. Some related species have 
more restricted ranges. It is about 6 to 7.5 
cm (2 to 3 inches) long and spends the day 
underground.

At least seven species of spadefoots are found 
in regions of Canada, the United States, and 
Mexico, where soils are sandy. These animals 
are about 4 to 7.5 cm (1.5 to 3 inches) long 
and are also noctumal burrow dwellers. In 
warm weather after a heavy rain, they emerge 
to breed in ponds. The young of the western, 
arid-country forms normally hatch quickly 
and transform into adults before the ponds 
dry up; those of the eastem spadefoot develop 
more slowly.
spaghetti, long, cordlike form of pasta (#.v.).

Spagnolo, Lo (Baroque painter): see Crespi, 
Giuseppe Maria.
Spagnuolo, Pietro: see Berruguete, Pedro.
Spahn, Warren (Edward) (b. April 23, 
1921, Buffalo, N.Y., U.S.), American profes­
sional baseball player whose total of 363 ma­
jor league victories established a record for 
left-handed pitchers. His feat of winning 20 
or more games in each of 13 seasons also was

Spahn, 1957
UPI— EB Inc.

a record for left-handers. He set still another 
mark by striking out at least 100 batters each 
year for 17 consecutive seasons (1947-63). At 
the time of his retirement, in 1965, his career 
total of 2,583 strikeouts was the third highest 
in baseball history.

After a brief trial with the Boston Braves of 
the National League in 1942, Spahn saw ex­
tensive combat service in World War II. From 
1946 through 1964 he pitched for the Braves) 
who represented Boston through 1952 and 
Milwaukee through the remainder of Spahn’s 
career. In his last season, 1965, he played for 
the New York Mets and the San Francisco Gi- 
ants. A wiry, finely conditioned athlete, Spahn 
pitched two no-hit games at ages 39 and 40. 
He was also one of the best batsmen among 
pitchers. He was elected to the Baseball Hall 
of Fame in 1973.

To make the best use of the Britannica, 
consult the index  first

Spain, officially spanish state, also called 
KINGDOM OF SPAIN, Spanish ESPANA, Or ESTA- 
DO ESPANOL, or REINO DE ESPANA, One of 
Europe’s largest countries, located on the 
Iberian Peninsula at the southwestem corner 
of Europe and covering an area of 194,898 
square miles (504,783 square km). The Capi­
tal is Madrid. The country extends for about 
540 miles (870 km) from north to south and 
for about 650 miles (1,050 km) from east to 
west. It is bordered on the northeast by France 
(and Andorra), on the east and southeast by 
the Mediterranean Sea (and Gibraltar), on the 
west by Portugal, and by the Atlantic Ocean 
(Southwest as the Gulf of Cadiz, northwest 
and north as the Bay of Biscay). The popu­
lation in 1990 was estimated at 39,322,000. 
The Balearic Islands off Spain’s eastem coast 
and the Canary Islands off the coast of North 
Africa are also part of Spain, and the cities of 
Ceuta and Melilla in northem Morocco have 
belonged to Spain for several centuries.

A brief treatment of Spain follows. For füll 
treatment, see macropaedia: Spain.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. Spain’s topography is dominated 
by the Meseta, a large central plateau having 
an average elevation of 2,000 feet (600 m)

above sea level. The plateau is almost com- 
pletely surrounded by mountain ranges: the 
Cantabrian Mountains (Cordillera Cantäbrica) 
to the north, the Iberian System (Sistema 
Ibérico) to the southeast, the Sierra Morena to 
the south, and some lower mountains to the 
northwest. Five natural regions can be identi­
fied around the central plateau: the valley of 
the Ebro River in the northeast and beyond 
it the mountainous region of Catalonia; the 
Coastal region of Valencia in the east; the val­
ley of the Guadalquivir River in the south; and 
the mountainous region of northem Spain ex­
tending westward from the Pyrenees Range to 
the Atlantic coast. The highest point in main­
land Spain is the peak of Mulhacén (11,411 
feet [3,478 m]) in the south. The principal 
rivers are the Duero, the Tagus, the Ebro, and 
the Guadalquivir.

Three climatic zones predominate in main­
land Spain. The northem and eastem coasts 
have a Coastal climate with average temper­
atures of 48° F (9° C) in winter and 64° F 
(18° C) in summer and annual rainfall of 38 
inches (965 mm). The central plateau has a 
Continental climate with average temperatures 
of 40° F (4° C) in winter and 75° F (24° C) 
in summer and annual rainfall of less than 15 
inches (380 mm). Areas having an elevation 
of more than 9,000 feet (2,750 m) have a 
mountain climate with average temperatures 
of less than 32° F (0° C) in winter and 52° 
F (110 C) in summer and annual rainfall of 
more than 45 inches (1,150 mm); the northem 
central plateau is snow-covered for parts of 
the winter. Deciduous forests (oak, chestnut, 
elm, beech, and poplar) and meadows cover 
most of the humid regions of northem Spain, 
and evergreen forests (pine and juniper) pre­
dominate in the dry southem region; much 
of the central plateau has steppe Vegetation. 
Wildlife includes deer, the rare Spanish ibex, 
bear, wolf, rabbit, and partridge.

Some iron ore and zinc deposits are found 
in the Cantabrian Mountains in the north, 
conner and lead in the Sierra Morena in the 
Southwest, and coal in the Asturias region in 
the northwest.

The people. The Spanish population is ba- 
sically homogeneous in race and culture, and 
Gypsies are perhaps the only tme racial mi- 
nority. Roman Catholicism is the principal 
religion. Modem Standard Spanish, or Castil- 
ian, is spoken throughout Spain; the Catalan, 
Galician, and Basque languages are also spo­
ken by large communities. More than three- 
fourths of the total population is urban. The 
birth and death rates are typical of those of a 
developed country; life expectancy is 76 years.

The economy. Spain has a developed mar­
ket economy that is largely based on services, 
light and heavy industries, and agriculture. 
The govemment has fostered the development 
of heavy industries through the National In­
stitute of Industry, which plays a large role 
in the production of petroleum, steel, auto­
mobiles, and various other goods. The gross 
national product (GNP) is one of the largest 
in Europe and is growing much more rapidly 
than the population. The GNP per capita is 
also relatively high.



Agriculture accounts for less than 9 percent 
of the GNP and employs one-sixth of the 
work force. Increases in agricultural output 
have been among the highest in western Eu­
rope since 1960. There are more than 50,000,- 
000 ac (20,000,000 ha) of arable land; barley, 
sugar beets, grapes, wheat, and potatoes are 
the chief crops. Large quantities of agricultural 
Commodities are normally exported to the 
countries of the European Economic Com­
munity ( e e c ) and the United States. Pastures 
cover more than one-fifth of the land and sup­
port sheep, cattle, goats, and other livestock.

Forests cover nearly one-third of the land. 
Annual removals of roundwood exceed 4,600,- 
000,000 bd ft (11,000,000 cu m). Approxi­
mately 17,000 vessels belong to the Spanish 
fishing fleet, and landings are chiefly sardines, 
cod, and tuna.

The mineral industry accounts for one-tenth 
of the GNP and employs approximately 600,- 
000 workers. The principal minerals mined 
are mercury, pyrite, fluorspar, potash, and 
coal. Petroleum is produced on a small scale 
and a substantial deposit of uranium has been 
reported outside Barcelona.

Manufacturing industries account for approx­
imately one-third of the GNP. Major manu- 
factures include Chemicals, machine tools, and 
motors. Production of textiles, steel, house­
hold appliances, and ships has slackened. In­
vestments by U.S. automobile manufacturers 
Ford and General Motors have helped to es- 
tablish Spain as a leading manufacturer of 
automobiles; Fiat and the Sociedad Espanola 
de Automoviles de Turismo ( s e a t ) cooperate 
in the manufacture of motor vehicles. Heavy 
industries are concentrated around Bilbao, 
Santander, and Oviedo; the manufacture of 
textiles and plastics centres around Barcelona.

Production of electricity reached 110,194,- 
000,000 kW-hr in 1980 and was largely gen- 
erated from domestic and imported fuels. 
Tourism is a major industry, and from 30,- 
000,000 to 40,000,000 tourists visit Spain each 
year.

Independent unions were illegal until 1977 
and were subject to prosecution under provi- 
sions of the penal code. The Union General de 
Trabajadores, one of the major trade unions, 
is a wing of the Spanish Socialist Workers’ 
Party.
Imports ordinarily exceed exports, and the 

deficit is partially offset by remittances from 
Spaniards working abroad. Fuels, minerals, 
agricultural produce, and Capital goods dom- 
inate imports; transport equipment, agricul­
tural produce, and beverages lead among 
exports. Spain’s chief suppliers include the 
United States, which accounted for more than 
12 percent of Spain’s imports in 1979, France, 
Germany, Saudi Arabia, Italy, and Great 
Britain.
Administrative and social conditions. Spain 

is a constitutional monarchy. Its constitution, 
adopted in 1978, establishes the king as head 
of state and commander-in-chief of the armed 
forces. Legislative power is concentrated in 
the bicameral parliament, the Cortes Gen­
erales, with a Congress of Deputies (Camera 
Baja) and a Senate (Camera Alta). Executive 
power rests in the president of the govemment 
(prime minister), who is named by the king 
upon the recommendation of the majority 
party. The president is assisted by a Council 
of Ministers. In response to the historically 
sensitive regional autonomy issue, Spain was 
in the process of developing a new system 
of local govemment in the early 1980s. Au- 
tonomous regional communities were being 
established in Catalonia, Galicia, the Basque 
Country, and elsewhere to govem indepen- 
dently of the central Spanish govemment, 
provided they did not violate national inter- 
ests. Govemed by a single party from 1974, 
Spain has nevertheless developed a pluralistic 
political character, with a large number of reg- 
istered parties. The independent judiciary is

headed by the Supreme Court, which is made 
up of six brauch courts.

Spain’s social welfare system provides mater- 
nity and sickness benefits; hospital and medi­
cal cost assistance; and financial assistance for 
temporary disability, retirement, death, or un- 
employment. The steadily increasing number 
of health facilities, together with improving di­
ets (per capita food consumption is 3,210 calo­
ries per day), are contributing to the control 
of most infectious diseases and to the overall 
health of the population. Particular emphasis 
is placed on the Provision of perinatal care in 
a hospital setting. An urban housing shortage 
remains, despite govemment-subsidized hous­
ing construction.

The literacy rate is 96 percent for men and 
90 percent for women. According to reforms 
introduced in 1970, the educational system 
includes preschool education; eight years of 
free and compulsory general basic education;
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bachillerato, a prerequisite for professional 
and pre-university institutions; the universi- 
ties; and professional training.

Press censorship laws of the administration 
of Gen. Francisco Franco have been replaced 
by constitutional guarantee of freedom of the 
press, but certain restraints, including terrorist 
attacks on the press, still inhibit the full ex- 
ercise of this freedom. Television is broadcast 
by two govemment-operated stations.

Throughout history, Spaniards have con- 
tributed richly to the arts and humanities. In 
architecture the tradition begins before the un­
known builders of such Gothic cathedrals as 
Burgos and Toledo down to the 20th century’s 
Pedro Muguruza, Felix Candela, and others. 
Among 20th-century sculptors are Juan de 
Avalos, Angel Ferrant, and Eduardo Chillida

Kings and queens regnant of Spain

Asturias
(including Galicia from 739 
and Leon from 855)

Pelayo c. 718-c. 737
Favila c. 737-739
Alfonso 1 739-757
Fruela 1 757-768
Aurelio 768-774
Silo 774-783
Mauregato 783-788
Bermuda 1 788-791
Alfonso II 791-842
Ramiro 1 842-850
Ordofio 1 850-866
Alfonso III 866-910
(Kingdom divided among three sons)
Asturias

Fruela II 910-925
Leon
Garcia 1 910-914
Ordofio II 914-924

Galicia
Ordofio II 910-924

Leon
(including Asturias and Galicia)

Fruela II 924-925
Alfonso IV c. 925-c. 931
Ramiro II c. 931-950
Ordofio III 950-955
Sancho 1 955-958
Ordofio IV 960-966
Sancho 1 (2nd time) 960-966
Ramiro III 967-982
Bermudo II 982-999
Alfonso V 999-1028
Bermudo III 1028-37

Leon and Castile
Ferdinand 1 (Fernando) 1039-65
(Kingdom divided among three sons)

Leon
Alfonso VI 1065-72

Castile
Sancho II 1065-72

Galicia
Garcia II 1065-71

Castile and Leon
(including Galicia)

Sancho II 1072
Alfonso VI (restored) 1072-1109
Urraca (ruled with husband, 1109-26
Alfonso 1 of Aragon)

Alfonso VII 1126-57
(Kingdom divided between two sons)

Leon
Ferdinand II (Fernando) 1157-88
Alfonso IX 1188-1230

Castile
Sancho III 1157-58
Alfonso VIII 1158-1214
Henry 1 (Enrique) 1214-17
Ferdinand III 1217-52

Castile
(including Leon)

Alfonso X 1252-84
Sancho IV 1284-96
Ferdinand IV (Fernando) 1296-1312
Alfonso XI 1312-50
Peter 1 (Pedro) 1350-66
Henry II (Enrique) 1366-67
Peter 1 (2nd time) 1367-69

Henry II (2nd time)
John I (Juan)
Henry III (Enrique)
John II (Juan)
Henry IV (Enrique)
Isabella I and Ferdinand V 
(Ferdinand II of Aragon) 
(Isabel and Fernando) 

Joan and Philip 1 
(Juana and Felipe) 

Ferdinand V (2nd time)

1369-79
1379-90
1390-1406
1406-54
1454-74
1474-1504

1504-06

1506-16

Aragon
Ramiro 1 1035-63
Sancho 1 1063-94
Peter 1 (Pedro) 1094-1104
Alfonso 1 1104-34
Ramiro 11 1134-37
Petronilla (ruled with husband, 1137-63

Ramón Berenguer IV
of Barcelona)

Alfonso II 1163-96
Peter II (Pedro) 1196-1213
James 1 (Jaime) 1213-76
Peter III (Pedro) 1276-85
Alfonso III 1285-91
James II (Jaime) 1291-1327
Alfonso IV 1327-36
Peter IV (Pedro) 1336-87
John 1 (Juan) 1387-95
Martin 1395-1412
Ferdinand 1 (Fernando) 1412-16
Alfonso V 1416-58
John II (Juan) 1458-79
Ferdinand II and Isabella 1 1479-1516
(1479-1504) (Fernando
and Isabel)

Spain
House of Habsburg

Charles I (Carlos) 1516-56
Philip II (Felipe) 1556-98
Philip III (Felipe) 1598-1621
Philip IV (Felipe) 1621-65
Charles II (Carlos) 1665-1700

House of Bourbon (Borbon)
Philip V (Felipe) 1700-24
Louis (Luis) 1724
Philip V {2nd time) 1724-46
Ferdinand VI (Fernando) 1746-59
Charles Hl (Carlos) 1759-88

» Charles IV (Carlos) 1788-1808
Ferdinand VII (Fernando) 1808
Joseph (Joseph Bonaparte) 1808-13
Ferdinand VII (2nd time) 1814-33
Isabella II (Isabel) 1833-68

Interregnum 1868-70
House of Savoy

Amadeus 1 (Amadeo) 1870-73
Republic 1873-74
House of Bourbon (Borbón)

Alfonso XII 1874-85
Alfonso XIII 1886-1931

Republic 1931-39
Nationalist regime 1939-75

(Francisco Franco)
House of Bourbon (Borbón)

Juan Carlos 1975-
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(noted for his work in metal). In painting the 
tradition extends from El Greco and Diego 
Veläzquez to the major 20th-century figures 
of Pablo Picasso, Joan Miró, and Salvador 
Dali. Spanish composers include Antonio de 
Cabezón and Domenico Scarlatti, who worked 
in Madrid, and the early 19th-century tenor 
and famous teacher Manuel Garcia; later 
composers such as Manuel de Falla had such 
disciples as Joaquin Turina. Great performers 
included the pianist José Iturbi, the guitarist 
Andres Segovia, and the soprano Victoria de 
los Angeles. Iturbi was also a conductor, as 
was Rafael Frühbeck de Burgos.

The illustrious tradition of Spanish literature 
continues to influence modem writers; Miguel 
de Cervantes’ Don Quixote has been charac­
terized as the 17th-century prototype of the 
modem Spanish novel. Major 20th-century 
novelists include Ramón Pérez de Ayala and 
Ramon José Sender; the dramatist Federico 
Garcia Lorca is also a noted poet, as is Perez 
de Ayala; Jüan Ramón Jiménez is also an 
internationally known lyric poet.
History. Neanderthal man roamed the 

Iberian peninsula from about 20,000 years 
ago but disappeared during the last period of 
glaciation. Later Homo sapiens artists painted 
polychrome representations of bison, horses, 
and other animals on cave ceilings, such as 
Altamira, about 15,000 years ago. The El Ar- 
gar farming culture emerged about 2000 b c  
and advanced metallurgical techniques used in 
working with bronze, silver, and gold. About 
1000 b c  the Tartessians developed a mar­
itime trading culture. Celtic peoples began to 
migrate through the Pyrennees from central 
Europe in the 9th and 8th centuries b c . Be­
ginning with the Second Punic War in 218 
b c , Rome gradually extended its hegemony 
over the peninsula during the following two 
centuries. In the 5th Century a d  Germanic 
tribes invaded, and the Visigoths emerged 
dominant, establishing a kingdom over most 
of the peninsula and accepting Christianity by 
the early 7th Century.

During the early 8th Century Muslims in­
vaded the peninsula and conquered most of 
it. By the late 13th Century the Christian king- 
doms of Castile and Aragon had reconquered 
most of the Muslim-controlled territory. In 
1479 the two kingdoms were united as a re­
sult of the marriage (1469) of Ferdinand II 
of Aragon and Isabella I of Castile. The last 
Moorish (Muslim) kingdom, Granada, was re­
conquered in 1492. The close of the Century 
witnessed the establishment of Spain as a colo­
nial power in the Americas. In 1516 Charles I, 
Habsburg mier of the Netherlands, succeeded 
Ferdinand as king and was elected Holy Ro­
man emperor in 1519 as Charles V. In 1555— 
56 Charles abdicated his claims to Spain and 
the Netherlands and was succeeded by his son 
Philip II (1556-98), the most Spanish of the 
Habsburg miers. A vindictive religious fanatic, 
he resolved to defend the Roman Catholic 
faith and to stamp out Protestantism and thus 
involved Spain in many costly wars and mili­
tary adventures (such as the Spanish Armada 
of 1588) that drained the country financially. 
Philip II was followed by three weak Habsburg 
kings who presided over the quick decline of 
Spain.
Habsburg rule ended in 1700, when Philip 

V became the first Bourbon king of Spain. 
Philip’s ascendency to the throne caused the 
War of the Spanish Succession (1701-14), 
resulting in the loss of Belgium, Luxem­
bourg, Milan, Sardinia, and Naples. In 1808 
Napoleon Bonaparte installed his brother 
Joseph as king of Spain, but British and Span­
ish forces defeated Napoleon’s troops and 
eventually restored the Bourbon monarchy 
(1814). The war’s success encouraged revolu- 
tion within most of Spain’s American colonies.

In its war with the United States (1898) Spain 
lost its remaining overseas possessions.

Spain became a republic in 1931 when Al­
fonso XIII abdicated after election results 
showed overwhelming support for republican- 
ism. A civil war empted in 1936 as the 
republicans opposed the Nationalists, who, 
led by General Francisco Franco, received 
arms from Adolf Hitler’s Germany and Be­
nito Mussolini’s Italy. The Republicans, with 
domestic and foreign support from socialists, 
communists, and various liberal sympathiz- 
ers, received aid from the Soviet Union. The 
Nationalists achieved victory in 1939, and 
Franco became chief of state, remaining in 
power until his death in 1975. In 1969 Franco 
designated Juan Carlos de Borbón y Borbón 
as his successor, and Juan Carlos assumed 
the powers of chief of state when Franco’s 
health failed in 1974. On Franco’s death in 
1975 Juan Carlos became king, restoring the 
monarchy and establishing a greater measure 
of democracy.

Elections were held in 1977, and the new 
Cortes (parliament) embarked upon a program 
of political and economie democratie reform, 
including the removal of the official status of 
the Roman Catholic church, the guaranteeing 
of free enterprise and human and civil rights, 
and the granting of limited autonomy to sev­
eral regions. The elections of 1982 installed a 
socialist govemment under the leadership of 
Felipe Gonzalez Märquez. Spain, once rela­
tively isolated, became more closely associated 
with western Europe, joining the European 
Economie Community in 1986.
Spalacotherium, genus of extinct primitive, 
probably predaceous mammals known from 
fossils found in Late Jurassic deposits of Eu-

S p alac o th erium  jawbone
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor

rope. The genus Spalacotherium is representa- 
tive of the symmetrodonts, a group character­
ized by molar teeth with three cusps arranged 
in a triangle. The symmetrodonts are among 
the oldest known mammals and may in some 
way have played a role in the development of 
the higher mammalian forms.
Spalatin, Georg, original name g e o r g  
b u r k h a r d t  (b. Jan. 17, 1484, Spalt,
Bavaria—d. Jan. 16, 1545, Altenburg, Sax­
ony), humanist friend of Martin Luther and 
prolific writer whose capacity for diplomacy 
helped advance and secure the Protestant Ref­
ormation in its early stages.
As a student Spalatin came in contact with 

various humanists, and he followed their cus­
tom in choosing a last name that reflected his 
birthplace. In 1505 he joined a circle of hu­
manists led by the German scholar Mutianus 
Rufus and the same year began to teaeh in the 
monastery at Georgenthal. He was ordained 
priest and made tutor to the heir of Frederick 
III (“the Wise”), elector of Saxony, in 1508. In 
1511 he was made a preceptor to the elector’s 
nephews, who were studying at Wittenberg, 
where Spalatin first met Luther. The following 
year Frederick appointed Spalatin his librar- 
ian, and in this position he gained increasing 
trust and respect at the elector’s court.

Spalatin passed his admiration for Luther on 
to Frederick and in 1518 persuaded the elec­
tor to protect Luther during the controversy 
over indulgences. This action was crucial to

the progress of the Reformation. Spalatin also 
helped Luther receive a favourable reception 
at the Diet of Worms (1521), at which Lu- 
ther’s opponents failed in their efforts to con- 
demn him.

Spalatin similarly championed the Reforma­
tion through several successive diets and the 
tenure of two electors of Saxony, John and 
John Frederick. From 1526 he participated 
in the visitations of churches and schools 
that established the Reformation in Saxony. 
From 1530 he worked with Luther’s associ- 
ate, Philipp Melanchthon, in preparing the 
Augsburg Confession (1530), legally establish­
ing the Reformation in Germany, and in the 
formation of the Schmalkaldic League, a de­
fensive alliance of German princes concluded 
in 1531. Also a translator of Luther’s and 
Melanchthon’s writings for Frederick, Spalatin 
wrote numerous historical works. Among 
them are Annales Reformationis (1718; “An- 
nals of the Reformation”) and “A Life of 
Frederick III,” published in Georg Spalatins 
historischer Nachlass und Briefe (1851, ed. 
by C.G. Neudecker and L. Preller; “Georg 
Spalatin’s Historical Literary Remains and 
Letters”). A biography by I. Höss, Georg 
Spalatin, appeared in 1956.
Spalato (Yugoslavia): see Split.
Spalding, A(lbert) G(oodwill), byname a l  
s p a l d i n g  (b. Sept. 2, 1850, Byron, 111., U.S.— 
d. Sept. 9, 1915, Point Loma, Calif), U.S. pro­
fessional baseball player and sporting-goods 
manufacturer, who contributed to the devel­
opment of professional baseball and manufac- 
tured gear for many Sports played in his day.

In his youth Spalding pitched and batted 
right-handed with such authority that the For­
est City (Rockford, 111.) team became well 
known. He pitched for the Boston Red Stock- 
ings in the National Association (1871-75) 
and the team winning championships (1872— 
75) and pitched for and managed the Chicago 
National League Club, the White Stockings 
(1876-77). in 1876 he and his brother James 
founded in Chicopee, Mass., the sporting- 
goods manufacturing Company that later be­
came known as A.G. Spalding and Brothers. 
He remained with the Chicago club after his 
playing days as president (1882-91) and was 
a practical organizer in baseball until business 
took up most of his time in the 1890s. Spal­
ding organized baseball tours abroad (to En­
gland and Ireland in 1874, around the world 
in 1889) and became an official ambassador 
of goodwill for baseball.

Spalding’s Official Baseball Guide—begun in 
1878 and issued annually after 1880 until the 
1940s, when it was amalgamated with official 
major-league guides—was a sort of unofficial 
baseball guide. Spalding also wrote a history 
of baseball, America’s National Game (1911), 
and he was elected to the Baseball Hall of 
Farne in 1939.
Spalding, Albert (b. Aug. 15, 1888,
Chicago—d. May 26, 1953, New York City), 
American composer and one of the leading 
violinists of his day.

The son of a partner in the sporting-goods 
firm of A.G. Spalding and Brothers, he began 
to study the violin at the age of seven, making 
his debut in Paris in 1905 and in New York 
City in 1908. He served with the American 
Expeditionary Force in Europe during World 
War I. Spalding toured the United States and 
Europe many times, playing with the leading 
orchestras. His musical compositions include 
a suite for orchestra, two violin concerti, and 
a String Quartet in E Minor, Opus 10. He 
was the author of an autobiography, Rise to 
Follow (1943), and of a novel, A Fiddle, a 
Sword, and a Lady (1953).
Spalding, Henry Harmon (b. c. 1803—d. 
c. 1843), U.S. Presbyterian missionary who, 
with his wife, Eliza (née Hart), in 1836 estab­
lished the Lapwai Mission (near present-day



Lewiston, Idaho) with the first white home, 
church, and school in what is now Idaho.
Spalding was educated at Plattsbury (N.Y.) 

Academy, Western Reserve College (Ohio), 
and Lane Theological Seminary (Cincinnati) 
and was ordained in the Presbyterian ministry 
in 1835. He was first appointed to the Osage 
Indian mission (western Missouri) and then 
went west with the party of Marcus Whitman 
(q.v.) in 1830. The printing press that Spald­
ing and his wife brought in 1839 was the first 
in the Pacific Northwest. The Lapwai mission 
was closed in 1847 after the Whitman mas- 
sacre, but in 1871 the Presbyterian Church 
resumed the work, which is still being carried 
on among the Nez Percé Indians.
Spallanzani, Lazzaro (b. Jan. 12, 1729, 
Modena, Duchy of Modena—d. 1799, Pavia, 
Cisalpine Republic), Italian physiologist who 
made important contributions to the experi­
mental study of bodily functions and animal

Spallanzani, detail of an oil painting by 
an unknown artist; in the collection of 
the Universita degli Studi di Pavia, Italy
By courtesy of the Universita degli Studi di Pavia, Italy

reproduction. His investigations into the de­
velopment of microscopie life iii nutriënt cul­
ture Solutions paved the way for the research 
of Louis Pasteur.

Spallanzani was the son of ä distinguished 
lawyer. He attended the Jesuit college at Reg­
gio, where he received a sound education in 
the classics and philosophy. He was invited to 
join the order, but, although he was eventu- 
ally ordained (in 1757), he declined this offer 
and went to Bologna to study law. Under 
the influence of his kinswoman Laura Bassi, 
a professor of mathematics, he became in- 
terested in science. In 1754 Spallanzani was 
appointed professor of logic, metaphysics, and 
Greek at Reggio College and in 1760 professor 
of physics at the University of Modena.
Although Spallanzani published in 1760 an 

article critical of a new translation of the Iliad, 
all of his leisure was being devoted to scien­
tific research. In 1766 he published a mono- 
graph on the mechanics of stones that bounce 
when thrown obliquely across water. His first 
biological work, published in 1767, was an 
attack on the biological theory suggested by 
Georges Buffon and John Turberville Need- 
ham, who believed that all living things con- 
tain, in addition to inanimate matter, special 
“vital atoms” that are responsible for all phys- 
iological activities. They postulated that, after 
death, the “vital atoms” escape into the soil 
and are again taken up by plants. The two 
men claimed that the small moving objects 
seen in pond water and in infusions of plant 
and animal matter are not living organisms 
but merely “vital atoms” escaping from the 
organic material. Spallanzani studied various 
forms of microscopie life and confirmed the 
view of Antonie van Leeuwenhoek that such 
forms are living organisms. In a series of ex­
periments he showed that gravy, when boiled,

did not produce these forms if placed in phials 
that were immediately sealed by fusing the 
glass. As a result of this work, he concluded 
that the objects in pond water and other 
preparations were living organisms introduced 
from the air and that Buffon’s views were 
without foundation.

The range of Spallanzani’s experimental in­
terest expanded. In 1768 he published the 
results of his regeneration and transplantä- 
tion experiments. He studied regeneration in 
a wide range of animals including planari- 
ans, snails, and amphibians and reached a 
number of general conclusions: the lower ani­
mals have greater regenerative power than the 
higher; young individuals have a greater ca- 
pacity for regeneration than the adults of the 
same species; and, except in the simplest ani­
mals, it is the superficial parts not the internal 
organs that can regenerate. His transplanta- 
tion experiments showed great experimental 
skill and included the successful transplant 
of the head of one snail onto the body of 
another. In 1773 he investigated the circula- 
tion of the blood through the lungs and other 
organs and did an important series of exper­
iments on digestion, in which he obtained 
evidence that digestive juice contains special 
Chemicals that are suited to particular foods. 
At the request of his friend Charles Bonnet, 
Spallanzani investigated the male contribu- 
tion to generation. Although the spermatozoa 
had first been seen in the 17th Century, their 
function was not understood until some 30 
years after the formulation of the cell theory 
in 1839. As a result of his earlier investigations 
into simple animals, Spallanzani supported 
the prevailing view that the spermatozoa were 
parasites within the semen. Both Bonnet and 
Spallanzani accepted the preformation theory. 
According to their version of this theory, the 
germs of all living things were created by God 
in the beginning and were encapsulated within 
the first female of each species. Thus, the new 
individual present in each egg was not formed 
de novo but developed as the result of an ex­
pansion of parts the delineation of which had 
been laid down within the germ by God at 
the creation. It was assumed that the semen 
provided a stimulus for this expansion, but it 
was not known if contact was essential nor 
if all the parts of the semen were required. 
Using amphibians, Spallanzani showed that 
actual contact between egg and semen is es­
sential for the development of a new animal 
and that filternd semen becomes less and less 
effective as filtration becomes more and more 
complete. He noted that the residue on the 
filter paper retained all its original power if it 
were immediately added to the water contain­
ing the eggs. Spallanzani concluded that it was 
the solid parts of the secretion, proteinaceous 
and fatty substances that form the bulk of 
the semen, that were essential, and he contin­
ued to regard the spermatozoa as inessential 
parasites. Despite this error, Spallanzani per­
formed some of the first successful artificial 
insemination experiments on lower animals 
and on a dog.
As Spallanzani’s fame grew, he became a 

fellow of most of the scientific societies in 
Europe. In 1769 he accepted a chair at the 
University of Pavia, where, despite other of­
fers, he remained for the rest of his life. 
He was populär with students and colleagues. 
Once a small group, jealous of his success, ac- 
cused him of malpractice in association with 
the museum that he controlled, but he was 
soon vindicated. Spallanzani took every op- 
portunity to travel, to study new phenomena, 
and to meet other scientists. The accounts 
of his joumeys to Constantinople and Sicily 
still pro vide interesting reading. Toward the 
end of his life he conducted further research 
on microscopie animals and plants that he 
had started early in his career; he also began 
studies on the electric charge of the torpedo 
fish and sense organs in bats. In his last set
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o f experiments, published posthumously, he 
attempted to show that the conversion of oxy­
gen to carbon dioxide must occur in tissues, 
not in the lungs (as Antoine-Laurent Lavoisier 
had suggested in 1787). (E.B.G.)
B iB L iO G R A PH Y . Most general histories of biology 
have a short section on Spallanzani. Two books 
by Elizabeth B. Gasking are Investigations into 
Generation, 1651-1828 (1967), which discusses 
Spallanzani’s researches into regeneration, infu­
sions, and his experiments on fertilization, and 
The Rise o f Experimental Embryology (1970), a 
general history, with an account of Spallanzani’s 
experiments and comments on the preformation 
theory. Spallanzani’s own works in translation are 
Tr acts on the Natural History o f Animals and Veg­
etables, trans, by J. Dalyell (1803); and An Essay 
upon Animal Reproductions, trans, by M. Maty 
(1769).

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

spallation, high-energy nuclear reaction in 
which a target nucleus struck by an incident 
(bombarding) partiele of energy greater than 
about 50 million electron volts (MeV) ejects 
numerous lighter particles and becomes a 
product nucleus correspondingly lighter than 
the original nucleus. The light ejected particles 
may be neutrons, protons, or various compos- 
ite particles equivalent to nuclei of hydrogen, 
helium, or lithium isotopes. The product nu­
cleus is occasionally much lighter than the 
target nucleus; chlorine-38, for example, has 
been produced along with an assortment of 
neutrons, protons, and alpha particles (helium 
nuclei) by bombarding copper-63 with pro­
tons accelerated to 70 MeV.
Spandau, district of Berlin, Germany, on the 
Havel River at the mouth of the Spree. Origi­
nally the site of a Sorbian (Wendish) fortress, 
Spandau became German c. 1230 and was 
granted civic rights in 1232. It was incorpo­
rated into Berlin in 1920. The citadel (1560- 
94, including the 12th-century Julius Tower) 
is one of the oldest well-preserved Italian- 
style Renaissance fortifications in northern 
Germany, and the 14th-century St. Nicholas’ 
Church is the oldest Gothic church in Berlin. 
After 1946 the Spandau prison, on the Wil­
helmstrasse, housed the Nazi war criminals 
sentenced by the Allies. Spandau is the chief in­
dustrial district of Berlin, with the electrotech- 
nical firm of Siemens in the Siemensstadt 
section and an airport at Gatow. It also has a 
number of parks and forests, notably the large 
Spandauerforst, which makes it a favourite 
weekend resort for Berliners. Pop. (1986 est.) 
192,895.
spandrel, also spelled s p a n d r i l , the roughly 
triangulär area above and on either side of an 
arch, bounded by a line running horizontally 
through the apex of the arch, a line rising 
vertically from the springing of the arch, and 
the curved extrados, or top of the arch. When 
arches adjoin, the entire area between their 
crowns and springing line is a spandrel. If it is 
filled in, as is ordinarily the case, the resulting 
structure is termed a spandrel wall. In me- 
dieval architecture it was usually omamented.

In buildings of more than one story the 
spandrel is the area between the sill of a win­
dow and the head of the window below it. 
In steel or reinforced concrete structures there 
will sometimes be a spandrel beam extending 
horizontally from one column to another and 
supporting a section of wall. The more or less 
triangulär area filling in the space below a 
stair string is also a form of spandrel.
Spangenberg, August Gottlieb (b. July 
15, 1704, Klettenberg-Hohenstein, Saxony—
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d. Sept. 18, 1792, Berthelsdorf), German 
bishop of the Unitas Fratrum, successor to 
its leader, Nikolaus Ludwig, graf von Zinzen­
dorf, and founder of the Moravian Church in 
North America.

As a law student at Jena, Spangenberg was 
converted in 1722 to Pietism, a religious 
movement emphasizing biblical study, moral- 
ity, and Christian living, and he began to 
study theology. In 1728, during Zinzendorf’s 
visit to Jena, Spangenberg was drawn into his 
circle. In 1732 he was named to the theologi- 
cal faculty at Halle, but Pietists there opposed 
his association with Zinzendorf, and he was 
expelled the next year. As Zinzendorf’s assis­
tant, he went to the United States, first to 
Georgia and then to Pennsylvania, to super- 
vise Moravian missionary work. Intending to 
make Philadelphia the centre of Moravian ac­
tivity, he founded the North American branch 
of the Unitas Fratrum there (1740), and at 
Bethlehem, Pa., he established a community 
in which work was done and goods were held 
communally. Spangenberg organized another 
branch in England (1741-42), worked again 
in Germany, and retumed to North America 
in 1744 after becoming a bishop of his church. 
After an interval in Europe (1749-51), he ex­
tended Moravian missionary work to North 
Carolina and in 1762 went back to Germany 
for the last time, assuming leadership of the 
Unitas Fratrum as a member of its governing 
body.

In addition to contributing in the mission 
field, Spangenberg also drafted the Idea Fidei 
Fratrum (1779; Exposition of Christian Doc­
trine, 1784), which became the accepted state­
ment of Moravian beliefs. Through his mod­
eratio n, intemal differences were ameliorated, 
and the Moravian Church maintained friendly 
relations with the Lutheran Church. Among 
his works are a life of Zinzendorf (1772-75; 
abridged Eng. trans., 1838), some apologetic 
writings, and several hymns.
spaniël, any of several sporting dogs used by 
hunters to flush game from cover. The earliest 
spaniëls apparently originated in Spain, hence 
the name, but most of the modem breeds 
were developed in Britain.

(Top) Cocker spaniël; (bottom) English springer 
spaniël
Sally Anne Thompson— EB Inc.

The cocker spaniël is a small dog standing 14 
to 15 inches (36 to 39 centimetres) and weigh- 
ing 22 to 29 pounds (10 to 13 kilograms).

Compact and sturdily built, it has a rounded 
head, floppy ears, and a soft, flat or wavy 
coat. The coat may be either solid coloured 
or variegated; colours include black, reddish 
brown, buff, and black and white.

The English cocker spaniël is similar to the 
cocker spaniël but is larger and has longer legs 
and a longer muzzle. It has a medium-length 
silky coat in a variety of colours. The dis­
tinction between spaniël breeds originally was 
one of size, the larger spaniëls being called 
springers and the smaller ones cockers—the 
latter apparently in reference to their use in 
flushing woodcocks.
There are two breeds known as springer 

spaniëls. The English springer spaniël is a 
medium-sized, compact dog standing 19 to 
20 inches (48 to 51 centimetres) and weigh- 
ing 35 to 55 pounds (16 to 25 kilograms). lts 
glossy coat is flat or wavy and usually black 
and white or liver-coloured and white. The 
English springer spaniël is valued both as a 
companion and for its use in the field as a 
pheasant hunter. The Welsh springer spaniël 
is somewhat smaller than the English and is 
always red-brown and white. It is noted as 
both a pet and a capable hunting dog and 
retriever.

There are several other breeds, among them 
the American water spaniël, a sturdily built, 
curly-coated, dark brown dog used to hunt 
birds and small animals; the Brittany spaniël, 
a setter-like, tailless or short-tailed French 
dog and the only spaniël that points, rather 
than flushes, birds; the Clumber spaniël, a 
low-slung, long-bodied, powerful dog, slow 
but thorough in the field; and the Irish water 
spaniël, an old breed valued as both a water 
retriever and a companion dog. See also En­
glish toy spaniël; Japanese spaniël.
Spanish-American War (1898), conflict be­
tween the United States and Spain that ended 
Spanish colonial mie in the Americas and re- 
sulted in U.S. acquisition of territories in the 
western Pacific and Latin America.

The war originated in the Cuban struggle 
for independence from Spain, which began 
in February 1895. Spain’s brutally repressive 
measures to halt the rebellion were graphi- 
cally portrayed for the U.S. public by several 
sensational newspapers, and American sym- 
pathy for the rebels rose. The growing populär 
demand for U.S. Intervention became an in­
sistent chorus after the unexplained sinking in 
Havana harbour of the battleship USS Maine 
(Feb. 15,1898; see Maine, destmetion of the), 
which had been sent to protect U.S. citizens 
and property after anti-Spanish rioting in Ha­
vana. Spain announced an armistice on April 
9 and speeded up its new program to grant 
Cuba limited powers of self-government, but 
the U.S. Congress soon afterward issued reso- 
lutions that declared Cuba’s right to indepen­
dence, demanded the withdrawal of Spain’s 
armed forces from the island, and authorized 
the President’s use of force to secure that 
withdrawal while renouncing any U.S. design 
for annexing Cuba.

Spain declared war on the United States on 
April 24, followed by a U.S. declaration of 
war on the 25th, which was made retroactive 
to April 21. The ensuing war was pathetically 
one-sided, since Spain had readied neither its 
army nor its navy for a distant war with 
the formidable power of the United States. 
Commo. George Dewey led a U.S. naval 
squadron into Manila Bay in the Philippines 
on May 1, 1898, and destroyed the anchored 
Spanish fleet in a leisurely morning engage­
ment that cost only seven American seamen 
wounded. Manila itself was occupied by U.S. 
troops by August.

The elusive Spanish Caribbean fleet under 
Adm. Pascual Cervera was located in Santiago 
harbour in Cuba by U.S. reconnaissance. An 
army of regulär troops and volunteers under 
Gen. William Shafter (and including Theodore

Roosevelt and his Ist Volunteer Cavalry, the 
“Rough Riders”) landed on the coast east of 
Santiago and slowly advanced on the city in 
an effort to force Cervera’s fleet out of the 
harbour. Cervera led his squadron out of San­
tiago on July 3 and tried to escape westward 
along the coast. In the ensuing battle all of his 
ships came under heavy fire from U.S. guns 
and were beached in a burning or sinking 
condition. Santiago surrendered to Shafter on 
July 17, thus effectively ending the war.

By the Treaty of Paris (signed Dec. 10, 
1898), Spain renounced all claim to Cuba, 
ceded Guam and Puerto Rico to the United 
States, and transferred sovereignty over the 
Philippines to the United States for $20,000,- 
000. The Spanish-American War was an im­
portant turning point in the history of both 
antagonists. Spain’s defeat decisively turned 
the nation’s attention away from its overseas 
colonial adventures and inward upon its do­
mestic needs, a process that led to both a 
cultural and a literary renaissance and two 
decades of much-needed economie develop­
ment in Spain. The victorious United States, 
on the other hand, emerged from the war a 
world power with far-flung overseas posses- 
sions and a new stake in international politics 
that would soon lead it to play a determining 
role in the affairs of Europe.
Spanish Armada: see Armada.
Spanish cedar: see cigar-box cedar.
Spanish Civil War (1936-39), military re­
volt against the Republican govemment of 
Spain, supported by conservative elements 
within the country. When an initial military 
coup failed to win control of the entire coun­
try, a bloody civil war ensued, fought with 
great ferocity on both sides. The Nationalists, 
as the rebels were called, received aid from 
Fascist Italy and Nazi Germany. The Repub­
licans received aid from the Soviet Union, as 
well as from International Brigades, a great 
number of volunteers who came from other 
European countries and the United States.
The war was an outcome of a polarization 

of Spanish life and politics that had devel­
oped over previous decades. On one side 
were most of the Roman Catholic Church 
in Spain, important elements of the military, 
most landowners, and many businessmen. On 
the other side were urban workers, most agri­
cultural labourers, and many of the educated 
middle dass. Politically their differences often 
found extreme and vehement expression in 
parties such as the Fascist-oriented Falange 
and the militant left-wing anarchists. Between 
these extremes were other groups covering 
the political spectrum from monarchism and 
conservatism through liberalism to Socialism, 
including a small Communist movement di­
vided among followers of the Soviet leader 
Joseph Stalin and his archrival Leon Trotsky. 
Assassinations and other acts of violence were 
not uncommon. In 1934 there were general 
strikes in Valencia and Zaragoza, fighting in 
Madrid and Barcelona, and a bloody rising 
by miners in Asturias that was suppressed by 
troops led by Gen. Francisco Franco. A suc- 
cession of governmental crises culminated in 
the elections of Feb. 16, 1936, which brought 
to power a Populär Front govemment sup­
ported by most of the parties of the left and 
opposed by the parties of the right and what 
remained of the centre.

A well-planned military uprising began on 
July 17, 1936, in garrison towns throughout 
Spain. By July 21 the rebels had achieved con­
trol in Spanish Morocco, the Canary Islands, 
and the Balearic Islands (except Minorca) and 
in the part of Spain north of the Guadarrama 
mountains and the Ebro River, except for As­
turias, Santander, and the Basque provinces 
along the north coast and the region of Cat- 
alonia in the northeast. The Republican forces 
had put down the uprising in other areas, ex-



cept for some of the larger Andalusian cities, 
including Seville, Granada, and Cordoba. The 
Nationalists and Republicans proceeded to 
organize their respective territories and to re- 
press Opposition or suspected Opposition. A 
minimum estimate is that more than 50,000 
persons were executed, murdered, or assassi- 
nated on each side—an indication of the great 
strength of the passions that the Civil War 
had unleashed.

The captaincy of the Nationalists was gradu- 
ally assumed by General Franco, leading forces 
he had brought from Morocco. On Oct. 1, 
1936, he was named head of state and set up 
a govemment in Burgos. The Republican gov­
emment was headed, beginning in September 
1936, by the Socialist leader Francisco Largo 
Caballero. He was followed in May 1937 by 
Juan Negrin, also a Socialist, who remained 
premier throughout the remainder of the war 
and served as premier in exile until 1945. The 
president of the Spanish Republic until nearly 
the end of the war was Manuel Azana, an 
anticlerical liberal.

Each side, seeing itself too weak to win a 
quick victory, tumed abroad for help. Ger­
many and Italy sent troops, tanks, and planes 
to aid the Nationalists. The Soviet Union 
contributed equipment and supplies to the 
Republicans, who also received help from the 
govemments of France and Mexico. About 
40,000 foreigners fought in the International 
Brigades on the Republican side, and 20,000 
others served in medical or auxiliary units.

By November 1936 the Nationalists had ad­
vanced to the outskirts of Madrid. They laid 
siege to it but were unable to get beyond 
the University City area. They captured the 
Basque northem provinces in the summer of 
1937 and then Asturias, so that by October 
they held the whole northern coast. A war 
of attrition began. The Nationalists drove a 
salient eastward through Teruel, reaching the 
Mediterranean and Splitting the republic in 
two in April 1938. In December 1938 they 
moved upon Catalonia in the northeast, forc- 
ing the Republican armies there northward 
toward France. By February 1939, 250,000 
Republican soldiers, together with an equal 
number of civilians, had fled across the bor­
der into France. On March 5 the Republican 
govemment flew to exile in France. On March 
7 a civil war broke out in Madrid between 
Communist and anti-Communist factions. By 
March 28 all of the Republican armies had 
begun to disband and surrender, and Nation­
alist forces entered Madrid on that day.
The number of persons killed in the Span­

ish Civil War can be only roughly estimated. 
Nationalist forces put the figure at 1,000,000, 
including not only those killed in battle but 
also the victims of bombardment, execution, 
and assassination. More recent estimates have 
been closer to 500,000 or less. This does not 
include all those who died from malnutrition, 
starvation, and war-engendered disease.
The political and emotional reverberations 

of the war far transcended those of a national 
conflict, for many in other countries saw the 
Spanish Civil War as part of an international 
conflict between—depending on their point 
of view—tyranny and democracy, or Fascism 
and freedom, or Communism and civiliza- 
tion. For Germany and Italy, Spain was a 
testing ground for new methods of tank and 
air warfare. For Britain and France, the con­
flict represented a new threat to the interna­
tional equilibrium that they were struggling to 
preserve, which in 1939 collapsed into World 
War II.
Spanish lace, lace made in Spain; the name 
is also erroneously given to much lace that 
was in fact imported into Spain from the 17th 
Century onward. The Spaniards imported a 
great deal of Venetian needle lace for church 
use in the 17th Century. When the Spanish 
monasteries were dissolved in 1830, much

(Top) Spanish lace from Barcelona, mid-19th 
Century, in the Victoria and Albert Museum,
London; (bottom) Spanish lace from 
Nottingham, Eng., made by Brooksbank 
& Sanby, c. 1883, in the Museum and Art 
Gallery, The Castle, Nottingham, Eng.
By courtesy of (top) the Victoria and Albert Museum, London,
(bottom) the Museum & Art Gallery, The Castle, Nottingham,
England

ecclesiastical lace came to light that was de- 
scribed as “Spanish point,” but little, if any, 
of this can be said to be indigenous. Sim- 
ilarly, bobbin-made lace was imported from 
the Spanish-dominated parts of the Nether­
lands. At Barcelona, lace of a rather undistin- 
guished sort was made in the 18th Century, but 
good-quality lace for mantillas was imported 
from France, especially Chantilly. At the be­
ginning of the 19th Century, blonde and black 
blonde silk lace (see blonde lace) was made in 
Catalonia and La Mancha, the silk being spun 
near Barcelona. Various lace-making centres 
at different times have produced laces specif- 
ically in the Spanish style, which generally 
denotes a somewhat heavier than usual type 
of lace.
Spanish language, Spanish e s p a n o l , Ro­
mance language spoken by more than 250,- 
000,000 persons in Spain, the Americas, and 
Africa. The earliest written materials in Span­
ish, in the form of glosses on Latin texts, date 
from the 10th Century, and works of literature 
in Spanish first appeared c. 1150.

Spanish is also known (particularly in Latin 
America) as Castilian, after the dialect from 
which modern Standard Spanish developed. 
That dialect arose in the 9th Century around 
the town of Burgos, in north central Spain (Old 
Castile), and, as Spain was reconquered from 
the Moors, spread southward to central Spain 
(New Castile) around Madrid and Toledo by 
the 1 Ith Century. In the late 15th Century the 
kingdoms of Castile and Leon merged with 
that of Aragon, and Castilian became the offi­
cial language of all Spain. The regional dialects 
of Aragon, Navarre, Leon, Asturias, and San­
tander were crowded out gradually and today 
survive only in secluded rural areas. Galician, 
a Portuguese dialect spoken in northwestem 
Spain, was also much reduced.
The dialect of Spanish used in Arab-occupied 

Spain prior to the 12th Century was called 
Mozarabic (see Mozarabic language). A re- 
markably archaic form of Spanish with many 
borrowings from Arabic, it is known primar­
ily from Mozarabic refrains (called kharjahs) 
added to Arabic and Hebrew poems.

Outside the Iberian Peninsula, Spanish is 
spoken in virtually all of Central and South 
America except Brazil (where the closely re­
lated Portuguese language is spoken), as well 
as in the Canary Islands, parts of Morocco, 
and the Philippines. Latin-American Spanish 
has a number of regional dialects; all are
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derived from Castilian but differ in several 
points of phonology from European Spanish. 
Typical of Latin-American Spanish is the use 
of the s sound where Castilian has the lisplike 
th sound (z or c before e or i in spelling) and 
replacement of the Castilian ly sound (spelled 
//) with a y  sound or even with the zh sound 
of the z  in English “azure” or the ƒ in French 
jour.

In Spanish the case System of Latin has been 
completely lost except for subject and object 
forms for pronouns. Nouns are marked for 
masculine or feminine gender, and plurals are 
marked by the addition of -s or -es; adjectives 
change endings to agree with nouns. The verb 
system is complex but by and large regulär; 
it uses indicative, imperative, and subjunctive 
moods, preterite, imperfect, present, future, 
conditional, and a variety of perfect and pro­
gressive tenses, and passive and reflexive con- 
structions.
Spanish lime (Melicoccus bijugus), tree, of 
the soapberry family (Sapindaceae), native to 
the West Indies. It grows to about 15 me- 
tres (50 feet). The flowers are small, greenish

Spanish lime (Melicoccus bijugus)
W.H. Hodge

white, and fragrant. The green fruit is a drupe 
(a single stony seed covered by soft, fleshy 
tissue) with yellow or white tasty, juicy flesh.
Spanish literature, the body of literary 
works produced in Spain, consisting princi- 
pally of those written in Castilian but includ­
ing those in the Catalan language and the 
Galician dialect as well. Although the latter 
two forms have substantial literary traditions, 
it was Castilian, with its political and lin- 
guistic predominance, that established itself as 
“Spanish.”

A brief treatment of Castilian literature fol­
lows. For full treatment and a survey of Cata­
lan and Galician letters, see m a c r o p a e d i a : 
Spanish Literature.
Literature in Castilian began to emerge in 

the 12th Century. Its earliest surviving mas- 
terpiece, the epic poem Poema (or Cantar) 
de mw Cid (“Poem [or Song] of My Cid”), 
appeared c. 1140 and was followed by other 
heroic narratives centring on subjects from 
Castilian feudal history. Clerics and scholars 
also began to produce learned narrative poetry 
on devotional themes at this time.

Castilian prose was adopted in place of Latin 
for literary purposes in about the mid-1200s 
owing to the efforts of King Alfonso X of 
Castile and Leon. Compilations of Castilian 
laws, historical chronicles, and translations of 
Arabic scientific works were all undertaken in 
the vernacular under his direction. The 14th 
Century saw the rise of such new forms as the 
moral tale and the chivalric romance. Span­
ish poetry came into its own with the Libro 
de buen amor (1330; “Book of Good Love”) 
by Juan Ruiz and reached a considerable de- 
gree of sophistication in the Italian-influenced 
lyrics of the Marqués de Santilla and the alle- 
gorical epics of Juan de Mena. The first mas- 
terpiece of Spanish prose fiction, La Celestina
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(1499), was a novel in dialogue form that was 
remarkable for the time in its psychological 
intensity and realism.

The unification of Spain in 1479 marked the 
beginning of the Renaissance there as well as 
the start of the Golden Age (q.v.) of Span­
ish literature. Garcilaso de la Vega revitalized 
Spanish lyric poetry with his adept transfor- 
mation of Italian metres into Castilian verse. 
The mystic poets St. John of the Cross and 
St. Teresa of Avila treated spiritual and reli­
gious themes, while Luis de Góngora y Argote 
developed an ornate poetic style (gongorismo) 
that featured extravagant imagery, elaborate 
classical allusions, and complex syntax.

In prose fiction, various genres emerged to 
replace the chivalric romance that had so long 
dominated populär taste. The pastoral novel 
was derived from Italian literature and ideal- 
ized simple rural life. The picaresque novel 
was a native Spanish form that originated with 
the anonymous Lazarillo de Tormes in 1554 
and reached its height with Mateo Alemän’s 
Guzmän de Alfarache (1599). In its descrip- 
tion of the comical adventures of low-born 
rogues, the picaresque novel guided Spanish 
fiction to the direct and candid observation 
of society and its mores. The greatest novel 
of the Golden Age, however, was Miguel de 
Cervantes’ classic Don Quixote (part 1, 1605; 
part 2, 1615), which raised Contemporary fic­
tion to a new level of psychological subtlety 
and social insight.

The Spanish drama, which had slowly 
evolved from medieval church plays, finally 
achieved artistic distinction in the work of 
Lope de Vega. Lope synthesized the disparate 
sources of the Contemporary theatre and pro­
duced enormous numbers of plays that fea­
tured clever stagecraft and intricate, gripping 
plots. The most talented of Lope’s successors 
were Tirso de Molina and Pedro Calderón 
de la Barca. While Tirso achieved consid­
erable mastery of characterization, Calderón 
was unmatched in dramatic craftsmanship, 
producing tightly structured works whose for­
mal artistry and thematic depth mark the high 
point of Spanish Baroque drama.

By 1681, when Calderón died, Spain was 
politically and economically prostrate. Liter­
ary creativity, too, seemed virtually extinct. 
Recovery came with the 18th-century Bour­
bon dynasty, whose remaking of Spanish cul­
ture on French classical lines promoted many 
new ideas and institutions but less by way of 
worthwhile literary production.

Spanish letters was reinvigorated by the Ro­
mantic movement, which arrived in Spain 
in the 1830s and achieved a rapid but brief 
ascendancy. Among the leading figures of 
Spanish Romanticism were the poet and play- 
wright Angel de Saavedra, the playwright José 
Zorrilla, and the lyric poet José de Espron- 
ceda. Saavedra’s play Don Alvaro o la fuerza 
del sino (1835; “Don Alvaro; or, The Force 
of Destiny”) embodied all the elements of 
the Romantic mode and triggered a series 
of works in a similar vein, culminating in 
Zorrilla’s treatment of the Don Juan theme, 
Don Juan Tenorio (1844). After 1850 there 
appeared a new generation of poets—Gustavo 
Adolfo Bécquer, Rosalia de Castro, and Ra­
món de Campoamor—who succeeded in pre­
serving the sensitivity and emphasis on feeling 
of the earlier Romantics while avoiding their 
formal and stylistic excesses.

Spanish prose literature of the first half of the 
19th Century was dominated by costumbrismo, 
a genre that focused on the customs and man- 
ners of the inhabitants of a particular Spanish 
region or locale. The satirical form of the short 
costumbrismo literary sketch became the prin­
cipal vehicle for Mariano José de Larra, who 
mercilessly criticized the foibles of the Madrid 
bourgeoisie in his Articulos (1835-37). A sec­

ond form of the costumbrismo sketch that 
emphasized local colour and folklore laid the 
groundwork for the realistic Spanish regional 
novel that reached predominance during the 
last half of the 19th Century. Marta y Maria 
(1883) by Armando Palacio Valdés and Penas 
arriba (1893) by José Maria de Pereda are 
outstanding examples of the regional novel in 
their emphasis on the traditional values of 
religion, family, and country life. Juan Valera 
and Benito Pérez Galdos went beyond the 
limits of regional Realism, producing novels 
that dealt with broader and more universal 
concerns. Galdos in particular thought in na­
tional terms in the 46 novels of his Episodios 
nacionales (1873-79, 1898-1912), which reca- 
pitulate Spanish history during the 19th Cen­
tury. Emilia Pardo Bazän experimented with 
Naturalistic writing but quickly returned to 
regional Realism after recognizing the incom- 
patibility of Spain’s deeply Catholic outlook 
with the determinism of French Naturalism. 
The only major Spanish novelist who found 
both the doctrines and techniques of Natural­
ism congenial was Vicente Blasco Ibänez, as 
evidenced by those of his early novels set in 
Valencia.

The ignominy of Spain’s defeat in the Span­
ish- American War of 1898 caused many 
Spanish intellectuals to analyze the causes of 
Spain’s long decline and reassess its tradi­
tional values, and a group of writers called the 
Generation o f ’98 soon attempted to revitalize 
their nation’s cultural life. Foremost among 
them were the prose-fiction writers Miguel de 
Unamuno, Azorin (pseudonym of José Mar- 
tlnez Ruiz), Pio Baroja, and Ramón Maria del 
Valle-Inclän; the poets Antonio and Manuel 
Machado; and the philosopher-critic José Or- 
tega y Gasset. The novelists among them 
broke from the regional Realist tradition, in- 
troducing innovative narrative and structural 
techniques as well as a new seriousness of 
purpose into the Spanish novel. The critical, 
psychological, and philosophical essay rose to 
new importance in Spain at this time, while 
many poets adapted the Modemist inventions 
of the Nicaraguan poet Rubén Dario.

Other significant Spanish literary artists dur­
ing the early 20th Century were the novelist 
Ramón Pérez de Ayala and the lyric poet 
Juan Ramón Jiménez. A group of brilliant 
poets known as the Generation of 1927 (Fede- 
rico Garcia Lorca, Pedro Salinas, Jorge Guil- 
lén, Vicente Aleixandre, and Rafael Alberti, 
among others) followed in the footsteps of the 
Machado brothers and Jiménez. They took 
inspiration from Spain’s literary past as well 
as from Contemporary trends such as Surreal- 
ism to produce an intensely personal poetry 
characterized by the sophisticated use of sym- 
bolic imagery and myth. During the early 20th 
Century, Spanish drama achieved new vigour 
with the witty bourgeois satires of Jacinto Be- 
navente y Martinez, the historical dramas of 
Eduardo Marquina, and the intense, lyrical 
tragedies of Garcia Lorca.

The Spanish Civil War (1936-39) drove 
many gifted writers into political exile and 
broke the continuity of Spanish literature. 
The trauma of the war and its cultural and 
economic repercussions gave rise to various 
forms of intense realism in literature, as exem- 
plified by the tremendismo (a blend of Nat­
uralistic techniques and Existentialist views) 
of Camilo José Cela and the stark Social Re­
alism of such politically committed novelists 
as Carmen Martin Gaite and Elena Quiroga. 
From the early 1960s, experimentation with 
structure, narrative technique, and language 
became a key concern, as seen in the works 
of Juan Goytisolo, José Maria Gironella, and 
others who had earlier embraced Social Re­
alism. Formal and technical innovations sim- 
ilarly are important elements in the drama 
of Antonio Buero Vallejo and in that of 
Fernando Arrabal, a proponent of Absurdist 
theatre, while Alfonso Sastre favoured a more

direct, committed approach to social problems 
in his writings.

Lyric poetry since the Civil War reflects 
a trend away from the complexities of the 
Modernists and the Generation of 1927 and 
toward a simpler approach stressing discipline 
of form, clarity of expression through direct 
imagery, and increased social content. This di- 
rection in lyric expression is best represented 
by the works of such poets as Gabriel Celaya, 
Blas de Otero, and Claudio Rodriguez.
Spanish Marriages, Affair of the, the
political maneuvering surrounding the dual 
marriages (Oct. 10, 1846) of Queen Isabella 
II of Spain to her cousin Francisco de Asis 
de Bourbon, duke of Cadiz, and of her 
younger sister and heiress to the throne, Luisa 
Femanda, to Antoine, duc de Montpensier, 
the youngest son of King Louis-Philippe of 
France. The marriages revived dynastie ties 
between Spain and France but caused the 
breakdown of friendly relations between En­
gland and France.

In 1843 and 1845 the French foreign minis­
ter, Francois Guizot, had assured the British 
that Isabella would marry within the Spanish 
or Neapolitan branches of the House of Bour­
bon and that her sister Luisa would not marry 
a French prince before the birth of one or 
more children to Isabella. This agreement was 
upset when, in June 1846, Viscount Palmer­
ston returned to the British Foreign Office 
and revived the idea of a marriage between 
Isabella and Prince Leopold of Saxe-Coburg, 
the cousin of the English prince consort. 
Palmerston also opposed the French support 
of the Moderados, Spaniards who accepted the 
conservative royal constitution of 1834. The 
Spanish and French governments feared the 
British designs, including possible British sup­
port for the Progresistas, who sought restora­
tion of the liberal constitution of 1812, and 
so they planned and carried out the double 
marriage. Isabella had to be pressured into 
accepting her cousin, partly because he was 
thought to be impotent. Palmerston fruitlessly 
protested that the marriages were contrary to 
the terms of the Treaty of Utrecht (1713), 
which forbade the union of the French and 
Spanish Bourbons. The effect of the rupture 
with Britain and the liberal principles it repre­
sented was to push Louis-Philippe into closer 
alliance with the conservatives, led by Guizot, 
at a time when the liberals were gathering 
strength. This alliance contributed to Louis- 
Philippe’s downfall in 1848.
Spanish moss, also called b l a c k  m o s s , l o n g

MOSS, or VEGETABLE HORSEHAIR (TÜlaudsia 
usneoides), epiphyte (a nonparasitic plant that 
is supported by another plant and has aerial 
roots exposed to the humid atmosphere) of the 
pineapple family (Bromeliaceae). It is found 
in Southern North America, the West Indies, 
and Central and South America.

The silvery-gray plant often grows in large, 
beardlike masses. It has threadlike sterns up 
to 6 to 7.5 metres (about 20 to 25 feet) long. 
The leaves, also threadlike, are about 2.5 to 
7.5 centimetres (1 to 3 inches) long. The yel­
low flowers, which appear rarely, are stalkless, 
have three yellow petals, and three sepals, and 
usually grow singly. Hairlike scales that cover 
the whole plant absorb water from the air. 
Spanish moss sometimes is used as a filier in 
packing boxes and as upholstery.
Spanish Netherlands (c. 1579-1713), Span- 
ish-held provinces located in the Southern part 
of the Low Countries (roughly corresponding 
to present Belgium and Luxembourg).

Although the provinces of the Low Coun­
tries had for some years and for many reasons 
been chafing under foreign rule, the revolt 
against Spain received its major impetus from 
the zeal of members of the nascent Calvinist 
movement. It was to quell their insurrection 
that Fernando Älvarez de Toledo y Pimen-



tal, duque (duke) de Alba, was sent in 1567. 
His harsh, repressive measures (see Troubles, 
Council of) and heavy taxation met with im- 
mediate resistance. King Philip II, recognizing 
his mistake, recalled the hated Alba in 1573. 
Although the largely Roman Catholic South­
ern provinces had remained loyal to Spain to 
this time, an active Protestant movement and 
the growing desire to be autonomous influ­
enced them to join in a united resistance to 
Spain. In 1576 delegates from the union of 
northem and southem provinces, known col- 
lectively as the States General, met and issued 
the Pacification of Ghent (see Ghent, Pacifi- 
cation of). Yet within three years it was ap­
parent that the religious tmce would not hold. 
The differences between the agrarian, Roman 
Catholic south and the commercial-industrial, 
Calvinist-dominated north were too great. In 
addition, the Spanish king had chosen as his 
representative Alessandro Farnese (later duke 
of Parma), well known for his diplomatic 
and military skills. By emphasizing Roman 
Catholic unity and showing moderation in 
his treatment of the Protestants in the south, 
he regained the confidence of the southem 
provinces and reestablished Spanish control 
over them; by 1585 the union óf the northem 
and southem Low Countries was over.

Despite the warfare and confusion, the Span­
ish Netherlands experienced a resurgence of 
economic and intellectual growth in the early 
17th Century. The linen industry quickly re- 
covered from the Spanish reconquest and soon 
surpassed its former production levels. Flem- 
ish painting flourished in the hands of Peter 
Paul Rubens, Anthony van Dyck, and others. 
The major cities of Ghent and Bruges grew 
rapidly. Agriculture advanced through the dig- 
ging of canals and the introduction of new 
crops and harvesting methods, and prosperity 
continued into the mid-17th Century.
Although the southem provinces were far 

from independent, they did experience a Con­
siderable degree of freedom in internal affairs. 
They controlled their own judiciary system 
and set up councils to aid the govemor gen­
eral. They also enjoyed the privileges estab­
lished with the Joyeuse Entrée (q.v.). Foreign 
affairs, however, were strictly the domain of 
the Spanish throne.

Beset on all sides, the Spanish Netherlands 
was the scene of constant warfare. It was in 
the unfortunate position of being a buffer be­
tween Protestant and Roman Catholic States. 
Consequently, it was mercilessly carved up. 
Northem Brabant, Zeeland, and the region 
east of the Meuse River was ceded to the 
United Provinces (Dutch Republic) in 1648. 
The county of Artois was taken by France in 
1659, to be followed later by large southem 
portions of Hainaut, Luxembourg, and Flan­
ders. In 1648 the Peace of Münster closed the 
flourishing port of Antwerp to foreign trade.
Under these conditions, the territory began to 

decline. Spanish control was lost when Charles 
II of Spain died without issue (1700), naming 
Philip, duc d’Anjou of France as his successor 
(as Philip V). The Spanish Netherlands was 
mied for six years by Bourbon France and 
occupied for another seven by British and 
Dutch troops. In 1713 the Treaties of Utrecht 
divided the Spanish inheritance, and rule of 
the Spanish Netherlands passed to the Holy 
Roman emperor Charles VI and the Austrian 
Habsburgs (see Austrian Netherlands).
Spanish North Africa, five small areas, in 
special relationship with the Spanish govem­
ment, on and off the Mediterranean coast 
of Morocco. They are Alhucemas, Ceuta, the 
Chafarinas Islands, Melilla (qq.v.), and Penón 
de Vélez de la Gomera, with a combined 
area of about 12 square miles (31 square 
km). Ceuta is administered as part of Cadiz 
province, the rest as part of Malaga province.
Spanish Riding School of Vienna, also 
called (until 1918 and 1939-45) s p a n i s h  im ­

p e r i a l  Ri d i n g  s c h o o l , German s p a n i s c h e

REITSCHULE WIEN, Or SPANISCHE HOFREIT­
SCHULE, school of classical horsemanship in 
Vienna, probably founded in the late 16th 
Century. It is the only remaining institution 
where haute école (“high school”) riding and 
training methods are exclusively practiced, 
much as they were in the 18th Century. The 
school is particularly noted for its white Lip- 
pizaner (q.v.) horses, bred especially for haute 
école performance. The horses were originally 
imported from Spain, giving the school its 
name.
Spanish Sahara (West Africa): see Western 
Sahara.
Spanish Socialist Workers’ Party, Spanish
PARTIDO SOCIALISTA OBRERO ESPANOL (PSOE),
Socialist party that played an important role 
in 20th-century Spanish politics. The party 
was founded in 1879 by the Madrid typogra- 
pher Pablo Iglesias. He was also the founder 
in 1888 of the party’s affiliated träde union 
confederation, the Union Geiieral de Traba- 
jadores (UGT; General Union of Workers). 
The party grew slowly at first, partly because 
the UGT had to compete with the anarchist 
trade union confederation in organizing the 
working dass. But by the time the Spanish 
Republic was proclaimed in 1931, the PSOE 
was the largest political party in the country. It 
participated in coalition governments during 
the years 1931-36. The Socialists were among 
the principal supporters of the Republic dur­
ing the Spanish Civil War, and the head of 
the UGT, Francisco Largo Caballero, served 
as prime minister of Republican Spain during 
1936-37. The PSOE was banned following the 
victory of the Nationalist forces and the fall 
of the Republic in 1938.

The PSOE was revived within Spain dur­
ing the 1970s as the Nationalist regime of 
Francisco Franco began to wane. The inter­
nal wing of the party took over the leader­
ship from its aging, exiled leaders in 1972 
and elected the young Felipe Gonzalez to be 
the party’s secretary-general. The PSOE, along 
with other political parties, was legalized in 
1977 and took about 30 percent of the vote 
in national elections that year. Gonzalez and 
other pragmatic leaders dropped the party’s 
official Marxist-Socialist Orientation in 1979 
and thereafter managed to woo large numbers 
of middle-class and moderate voters, while the 
revived UGT successfully competed with the 
Communists in trade-union organizing.
The Socialists won a sweeping victory in 

the 1982 national elections. The charismatic 
and highly populär Gonzalez became prime 
minister, and his party was easily retained 
in power in elections during 1986. By the 
time of their initial victory, the Socialists were 
a rather moderate party that spumed large- 
scale nationalization but favoured govemment 
planning and Intervention to facilitate the 
equitable distribution of income. They were 
strongly democratie, and they advocated lib- 
eralizing the divorce and other social laws. 
They supported Spain’s membership in the 
European Economic Community and, though 
initially opposed to Spain’s membership in 
NATO, apparently began to favour it after 
coming to power.
Spanish Succession, War of the (1701— 
14), conflict that arose out of the disputed 
succession to the throne of Spain following 
the death of the childless Charles II, the last 
of the Spanish Habsburgs. In an effort to 
regulate the impending succession, to which 
there were three principal claimants, England, 
the Dutch Republic, and France had in Oc­
tober 1698 signed the First Treaty of Parti­
tion, agreeing that on the death of Charles II, 
Prince Joseph Ferdinand, son of the Elector 
of Bavaria, should inherit Spain, the Spanish 
Netherlands, and the Spanish colonies. Spain’s 
Italian dependencies would be detached and

71 Spanish Succession, War of the

partitioned between Austria (to be awarded 
the Duchy of Milan) and France (Naples and 
Sicily). In February 1699, however, Joseph 
Ferdinand died. A second treaty, signed on 
June 11, 1699, by England and France and 
in March 1700 by the Dutch Republic, 
awarded Spain and the Spanish Netherlands 
and colonies to Archduke Charles, second son 
of the Holy Roman emperor Leopold I, and 
Naples, Sicily, and other Spanish territories in 
Italy to France. Leopold, however, refused to 
sign the treaty, demanding that Charles receive 
all the Spanish territories intact. The Spanish 
grandees likewise did not recognize it, being 
unalterably opposed to partition. Charles II 
allowed himself to be persuaded that only the 
House of Bourbon had the power to keep the 
Spanish possessions intact, and in the autumn 
of 1700 he made a will bequeathing them 
to Philip, duc d’Anjou, grandson of Louis 
XIV of France. On November 1 he died, and 
on November 24 Louis XIV proclaimed his 
grandson king of Spain, as Philip V (the first 
Bourbon king of Spain), and then invaded 
the Spanish Netherlands. An anti-French al­
liance was formed (Sept. 7, 1701) by En­
gland, the Dutch Republic, and the emperor 
Leopold. They were later joined by Pmssia, 
Hanover, other German States, and Portugal. 
The electors of Bavaria and Cologne and the 
dukes of Mantua and Savoy allied themselves 
with France, although Savoy switched sides in 
1703. William III of England, a strong op­
ponent of Louis XIV, died in 1702, but the 
govemment of his successor, Queen Anne, 
upheld the vigorous conduct of the war. John 
Churchill, duke of Marlborough, played the 
leading role in Queen Anne’s govemment and 
on the battlefield until his fall in 1711. He 
was ably seconded on the battlefield by the 
imperial general Prince Eugene of Savoy.

The markedly superior generalship of Marl­
borough and Eugene brought them a series 
of victories over France from 1704 to 1709. 
A Franco-Bavarian offensive in Germany was 
smashed at Bienheim in 1704. The French 
were then driven out of the Low Countries 
by the battles of Ramillies in 1706 and Oude­
naarde in 1708. The French were also expelled 
from Italy after their attempted siege of Turin 
was broken (Sept. 7, 1706) by Eugene’s bril- 
liant campaign. The only theatre of the land 
war in which the alliance had no real success 
was Spain, where Philip V successfully main- 
tained his position.

Louis XIV soughi to end the war from 1708 
and was willing to give up the Spanish inheri­
tance to the House of Habsburg. The British, 
however, insisted on the unrealistic demand 
that Louis use his army to remove his own 
grandson from Spain. Louis refused, broke 
off negotiations, and resumed the war. Two 
developments in 1711 altered the Situation in 
favour of France. On April 17, 1711, Arch­
duke Charles became heir to all the Austrian 
Habsburg possessions. Britain and the Dutch 
had no intention of contihuing the war in 
order to give him the Spanish inheritance as 
well and thereby resurrect the old empire of 
Charles V. In Britain the enemies of Marl­
borough won influence with the Queen and 
had him removed from command on Dec. 
31, 1711. With the collapse of the alliance, 
peace negotiations began in 1712. Because of 
the conflicts of interest between the former 
allies, each dealt separätely with France. The 
first group of treaties was signed at Utrecht 
in April 1713. These and the later treaties of 
Rastatt and Baden ignored the will of Charles 
II and divided his inheritance among the pow­
ers. Louis XIV’s grandson remained king of 
Spain, but the treaties of Utrecht marked the 
rise of the power of Britain and the British 
colonial empire at the expense of both France 
and Spain.
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Spanish Town, city, southeastern central Ja­
maica. It is situated along the Rio Cobre, 
10 miles (16 km) west of Kingston. Proba­
bly laid out by Diego Columbus (c. 1523), it 
was originally called Santiago de la Vega (St. 
James of the Plain) and was Jamaica’s Capital 
from 1692 until 1872. It is now a commer­
cial and processing centre for produce of the 
irrigated Liguanea Plain (bananas, sugarcane, 
annatto, breadfruit, coffee, cacao, and citrus 
fruit). The most striking historical buildings of 
Spanish Town include St. Catherine’s Cathe­
dral (1655), the Rodney Memorial, the House 
of Assembly, the Court House, and the 17th- 
century Eagle House. The ruined Old King’s 
House (1762) was the official residence of Ja­
maica’s govemors until 1870; it was destroyed 
by fire in 1925. The new National Repository 
contains documents going back as far as the 
early years of English settlement. The Jamaica 
School of Agriculture was founded in Spanish 
Town in 1910. Pop. (1982) 89,097.
Spanish treasure fleet, from the 16th to 
the 18th Century, Spanish convoy of ships 
transporting European goods to the Spanish 
colonies in the Americas and transporting 
colonial products, especially gold and silver, 
back to the mother country.

Beginning in the 1560s, shipping between 
Spain and the Americas was organized on a 
regulär basis. Two fleets of between 30 and 
90 vessels sailed from Seville to the American 
colonies each year: the flota left in the spring 
for Vera Cruz, in what is now Mexico, detach- 
ing ships in the West Indies and at Honduras 
on the way; the galeones, or Tierra Firme 
fleet, left in August for Cartagena, in present 
Colombia, and Porto Bello (now Portobelo), 
on the Atlantic coast of Panama. After win- 
tering in America, both fleets met at Havana 
the following spring and retumed to Spain 
together, protected by warships.

The immense wealth in gold and silver car­
ried by these fleets on the retum voyage of- 
fered a tempting prize to English, Dutch, and 
French seamen. One fleet was looted and de­
stroyed by the Dutch admiral Piet Hein off 
Cuba (1628) and another by the English un­
der Robert Blake in the Azores (1657), but 
usually the Spanish treasure fleet presented a 
formidable challenge to marauders.

By the 18th Century, Spain had greater con­
trol over the sea-lanes and had changed its 
policies to allow freer trade among Spanish 
and American ports. As unlimited sailings be­
came the norm, the fleet system declined in 
importance. The galeones were discontinued 
in 1740 and the flota in 1789. See also Manila 
galleon.
spanner (hand tooi): see wrench.
Spark, Muriel (Sarah), née c a m b e r g  (b. 
Feb. 1, 1918, Edinburgh), British novelist, 
critic, poet, and playwright who progressed 
from fantastic themes to a preoccupation with 
the weighty and malign. Her best-known novel

Muriel Spark
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is The Prime of Miss Jean Brodie (1961), 
which also became populär in its stage (1966) 
and film (1969) versions.

Educated in Edinburgh, Muriel Spark spent 
some years in Central Africa and then re­
tumed to Great Britain during World War II. 
Thereafter she served as general secretary of 
the Poetry Society and editor of The Poetry 
Review (1947-49) and later published a se­
ries of critical biographies of literary figures 
and editions of 19th-century letters, including 
Child of Light: A Reassessment of Mary Shel­
ley (1951), John Masefield (1953), and The 
Brontë Letters (1954). She converted to Ro­
man Catholicism in 1954, and much of her 
work concerns questions of good and evil.

Many of Muriel Spark’s early novels—such 
as The Bailad of Peckham Rye (1960) and The 
Girls of Slender Means (1963)—were charac­
terized by a mildly humorous fantasy. The 
Mandelbaum Gate( 1965), however, marked a 
departure toward weightier themes, and later 
novels— The Driver’s Seat (1970, film 1974), 
Not to Disturb (1971), and Loitering with la­
tent (1981)—are of a distinctly sinister nature. 
Her novel The Abbess of Crew (1974) was 
made into the film Nasty Habits (1977). Ter­
ritorial Rights (1979) is lighter and livelier. 
Other works include Collected Poems I  and 
Collected Stories I (both 1967).
spark chamber, radiation detector useful for 
the investigätion of subatomic particles in 
high-energy partiele physics. It consists of a 
series of thin metal plates, parallel to each 
other, separated by small gaps, and enclosed 
in a container filled with neon or another 
inert gas. A very high potential drop, or volt­
age, is applied as a brief pulse across the two 
sets of altemate plates. Sparks are produced 
between the plates along the paths of charged 
subatomic particles that enter or are produced 
within the spark chamber because the parti­
cles leave a trail of ionized gas molecules that 
conduct a current. The paths of ionization re­
main in the chamber for about a millionth of 
a second, a sufficiënt time interval for a logic 
circuit to identify whether the particles that 
have emerged are of interest and consequently 
whether the high voltage pulse be sent to the 
plates and the resultant spark pattem be pho- 
tographed for later analysis.
spark plug, also called s p a r r i n g  p l u g , de­
vice that fits into the cylinder head of an 
intemal-combustion engine and carries two 
electrodes separated by an air gap, across 
which current from a high-tension ignition 
system discharges, to form a spark for igniting 
the fuel. The electrodes must be able to resist 
high temperatures, and the insulator separat- 
ing them must withstand high temperatures 
and also an electric stress up to several thou- 
sand volts. Spark-gap length affects the energy 
of the spark, and the shape of the insulator 
affects the temperature of Operation. When 
too cool, Operation leads to carbonization and 
short-circuiting of the gap; when too hot, there 
may be preignition.
Sparks, Jared (b. May 10, 1789, Willington, 
Conn., U.S.—d. March 14, 1866, Cambridge, 
Mass.), American publisher and editor of the 
North American Review, biographer, and pres­
ident of Harvard College.

Educated at Phillips Exeter Academy and 
Harvard College, Sparks served as minister 
of the First Independent Church (Unitarian) 
from 1819 to 1823. From then until 1830, 
under his ownership and editorship, the North 
American Review became the arbiter of liter­
ature in New England. He was appointed the 
first professor of secular history at Harvard 
and served as president of the college from 
1849 to 1853.
He was the author of biographies of Ben­

jamin Franklin, George Washington, and Gou­
verneur Morris. He edited The Diplomatie 
Correspondence of the American Revolution,

Sparks, detail of an engraving
By courtesy of Harvard University Archives

12 vol. (1829-30) and 25 volumes of The 
Library of American Biography (1834-48). 
Sparks believed that patriotism obliged him, 
when editing source materials, to omit pas­
sages likely to cause international ill will, and 
he sometimes embellished what the Found- 
ing Fathers had actually written. The exacting 
scholarly Standards of a later age rendered 
much of his work obsolete.
sparrow, any of a number of small, chiefly 
seed-eating birds having conical bills. The 
name sparrow is most firmly attached to birds 
of the Old World family Ploceidae (q.v.; or­
der Passeriformes), particularly to the house 
sparrow (q.v.; Passer domesticus) that is so 
common in temperate North America and Eu­
rope, but also to many New World members 
of the Fringillidae. The house sparrow and its 
relatives, however, probably do not belong in 
Ploceidae and may be classified as a separate 
family, Passeridae.

Most members of the New World fam­
ily Fringillidae (subfamily Emberizinae) are 
called sparrows. Examples breeding in North 
America are the chipping sparrow (Spizella 
passerina) and the tree sparrow (S. arborea), 
trim-looking little birds with reddish-brown 
caps; the savanna sparrow (Passerculus sand- 
wichensis) and the vesper sparrow (Pooecetes 
gramineus), finely streaked birds of grassy

White-throated sparrow (Zonotrichia albicollis)
William D. Griffin

fields; the song sparrow (Melospiza melo- 
dia) and the fox sparrow (Passerelia iliaca), 
heavily streaked skulkers in woodlands; and 
the white-crowned sparrow (Zonotrichia leu- 
cophrys) and the white-throated sparrow (Z. 
albicollis), larger species with black-and-white 
crown stripes. The rufous-collared sparrow (Z. 
capensis) has an exceptionally wide breeding 
distribution: from Mexico and Caribbean is­
lands to Tierra del Fuego. A great many em- 
berizine sparrows are native to Central and 
South America. See also accentor.
sparrowhawk, any of various small birds of 
prey usually of the genus Accipiter (family 
Accipitridae), classified with the goshawks as 
“accipiters,” or true hawks. They eat small 
birds such as sparrows, small mammals, and 
insects.

The African little sparrowhawk (A. minullus), 
slate gray above with white tail bars, barred 
white below, inhabits woods of East and South 
Africa. The Eurasian sparrowhawk (A. nisus), 
dark gray above and brown barred white be­
low, is a common inhabitant of wooded areas



throughout Europe, in Coastal northwestem 
Africa, and in temperate to sub-Arctic forests 
of Asia. The Levant sparrowhawk, or shikra 
(A. brevipes), is gray above and brown barred 
white below. It occurs from southeastern Eu-

Eurasian sparrowhawk (Accipiter nisus)
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rope throughout most of Continental southem 
Asia and subequatorial Africa. For the small 
falcon called sparrow hawk in the United 
States, see kestrel.
Sparta, Modem Greek s p a r t !, historically 
l a c e d a e m o n , ancient Capital of the Laco- 
nia district of the southeastern Peloponnese, 
Greece, and Capital of the present-day nomós 
(department) of Lakonia on the right bank of 
the Evrótas Potamós (river). The sparsity of 
mins from antiquity around the modem city 
reflects the austerity of the military oligarchy 
that mied the Spartan city-state from the 6th 
to the 2nd Century b c .

A brief treatment of ancient Sparta follows. 
For full treatment, see m a c r o p a e d i a : Greco- 
Roman Civilization, Classical.

Reputedly founded in the 9th Century b c  
with a rigid oligarchie constitution, the state 
of Sparta for centuries retained as lifetime 
comlers two kings who arbitrated in time of 
war. In time of peace, power was concen­
trated in a Senate of 30 members. Between 
the 8th and 5th Century b c , Sparta subdued 
Messenia, reducing the inhabitants to serflike 
status. From the 5th Century the mling dass 
of Sparta devoted itself to war and diplomacy, 
deliberately neglecting the arts, philosophy, 
and literature, and forged the most powerful 
army standing in Greece.

The Metropolis (cathedral) dedicated to St. 
Demetrios at Mistra, ruined Byzantine city near 
Sparta, Gr.
©  Mairani—CLICK/Chicago

Sparta’s single-minded dedication to mle by 
a militarized oligarchy precluded any hope of 
a political unification of classical Greece, but 
it performed a great service in 480 b c  by its 
heroic stand at Thermopylae and its subse- 
quent leadership in the Greco-Persian wars. 
The Battle of Salamis (480) revealed the mag­
nitude of Athenian naval power and set in 
motion the deadly struggle between the two 
powers that ended in Athenian defeat at the 
close of the Peloponnesian War in 404 and 
the emergence of Sparta as the most powerful 
state in Greece. In the Corinthian War (395- 
387) Sparta had two land victories over Athe­
nian allied States and a severe naval defeat at 
Cnidus by a combined Athenian and Persian 
fleet. Sparta’s involvement in Persian civil 
wars in Asia Minor under Agesilaus II (mied 
399-360) and the subsequent Spartan occu­
pation (382) of the Theban citadel, Cadmea, 
overextended Spartan power and exposed the 
state to defeat at Leuctra (371) by the Theban 
Epaminondas, who went on to liberate Messe­
nia. A century-long decline followed.

Sparta’s continued agitation spurred Rome’s 
war on the Achaeans (146) and the Roman 
conquest of the Peloponnese. In a d  396 the 
modest city was destroyed by the Visigoths. 
The Byzantines repopulated the site and gave 
it the ancient Homeric name Lacedaemon. 
After 1204 the Franks built a new fortress 
city, Mistra, on a spur of the Taygetus range 
Southwest of Sparta; after 1259 Mistra was 
Capital of the Despotate of Morea {i.e., the 
Peloponnese) and flourished for about two 
centuries. From 1460 until the War of Greek 
Independence (1821-29), except for a Vene- 
tian interlude, the region was under Turkish 
mle.
The present-day town was built in 1834 on 

the ancient site; it is called Néa (New) Sparti 
locally to distinguish it from the mins that 
were excavated in 1906-10 and 1924-29. A 
small commercial and industrial centre of the 
Eurotean plain, the city trades in citms fmits 
and olive oil. As in antiquity, it is served 
by the small port of Githion, modem Greek 
Yithion (iq.v.\ 28 miles (45 km) southeast, to 
which it is linked by a paved road. Pop. (1981) 
metropolitan area, 14,388.
Spartacus (d. 71 b c ), leader in the Gladiato- 
rial War (73-71) against Rome.
A Thracian by birth, Spartacus served in the 

Roman Army, perhaps deserted, led bandit 
raids, and was caught and sold as a slave. 
With about 70 fellow gladiators he escaped 
a gladiatorial training school at Capua in 73 
and took refuge on Mount Vesuvius, where 
other mnaway slaves joined the band. After 
defeating two Roman forces in succession, the 
rebels overran most of southem Italy. Ulti- 
mately their numbers grew to at least 90,000. 
Spartacus defeated the two consuls for the year 
72 and fought his way northward toward the 
Alps, hoping to be able to disperse his soldiers 
to their homelands once they were outside 
Italy. When his men refused to leave Italy, 
he retumed to Lucania and sought to cross 
his forces over to Sicily but was thwarted by 
the new Roman commander sent against him, 
Marcus Licinius Crassus. Hemmed in by Cras- 
sus’ eight legions, Spartacus’ army divided; 
the Gauls and Germans were defeated first, 
and Spartacus himself ultimately feil fighting 
in pitched battle. Pompey’s army intercepted 
and killed many slaves who were escaping 
northward, and 6,000 prisoners were crucified 
by Crassus along the Appian Way.

Spartacus was apparently both competent 
and humane, although the revolt he led in- 
spired terror throughout Italy. Although his 
uprising was not an attempt at social revolu- 
tion, his name has frequently been invoked 
by revolutionaries such as Adam Weishaupt 
in the late 18th Century and Karl Liebknecht, 
Rosa Luxemburg, and the other members of 
the German Spartacus League of 1916-19.

73 Spassky, Boris Vasilyevich

Spartacus League, German Sp a r t a k u s ­
b u n d , revolutionary socialist group active in 
Germany from autumn 1914 to the end of 
1918. It was officially founded in 1916 by Karl 
Liebknecht, Rosa Luxemburg, Clara Zetkin, 
and Franz Mehring. The name derived from 
their illegally distributed pamphlets Spartakus­
briefen (Spartacus Letters). The league devel­
oped as an offshoot of the Social Democratie 
Party, among elements who violently opposed 
Germany’s role in World War I and who 
called for a socialist revolution.

The Spartacus League was transformed into 
the Communist Party of Germany at a party 
congress held from Dec. 30, 1918, to Jan. 
1, 1919. Meanwhile, the Spartacists had en- 
couraged demonstrations in December that 
led to the abortive Spartacus Revolt in Berlin 
in January 1919. On January 15, Luxemburg 
and Liebknecht were arrested and murdered 
in Berlin by members of the conservative Free 
Corps (Freikorps), who had seized control of 
the city’s police presidium.
Spartan alliance: see Peloponnesian League.
Spartanburg, city, seat (1785) of Spartanburg 
County, in the Piedmont section of northwest­
em South Carolina, U.S. It lies in the foothills 
of the Blue Ridge Mountains, 30 miles (48 
km) northeast of Greenville. The name is 
derived from the Spartan Rifles, a regiment 
of local militia that fought in the American 
Revolution. Established first as a courthouse 
village in 1785, the community was in an 
area noted before 1860 for ironworks, cotton 
planting, and a few cotton mills. After 1865 
growth was accelerated by the intersection of 
three major rail lines at Spartanburg. Its di- 
versified industry now includes textile mills, 
metalworking plants, the manufacture of ma­
chinery, office fumiture, Chemicals, clothing, 
ceramics, and carpets. Agriculture is still an 
important economic factor, the chief products 
being peaches, cotton, livestock, and poultry.

Spartanburg is the site of Wofford College 
(1854; Methodist), Converse College (1889), 
Spartanburg Methodist College (1911), a 
branch of the University of South Carolina 
(1967), and Spartanburg Technical College 
(1961). The South Carolina School for the 
Deaf and Blind (1849) is a few miles south. 
In Morgan Square stands a bronze Statue of a 
Revolutionary rifleman, in memory of Gen­
eral Daniel Morgan, commander of American 
forces at the Battle of Cowpens (Jan. 17, 1781), 
fought 12 miles (19 km) northeast of Spartan­
burg. Inc. 1831. Pop. (1984 est.) city, 43,880; 
(1985 est.) Greenviile-Spartanburg metropoli­
tan area (MSA), 599,600.
Spassky, Boris Vasilyevich (b. Jan. 30, 
1937, Leningrad), Soviet chess master, world 
Champion from 1969 to 1972.
When Spassky was evacuated from Leningrad 

during World War II to a children’s home in 
Kirov Region, he leamed to play chess. While 
still in his teens he gained the rank of inter­
national master (1953). In 1955 he won the 
World Junior Championship, and the same 
year he won the title of international grand 
master. In the following years, however, he was 
overshadowed by the rise of the young Riga 
chess genius Mikhail Tal and also was occu­
pied with his joumalism studies at Leningrad 
University. In 1966, still having little inter­
national reputation, Spassky first challenged 
Tigran Petrosyan for the world title, but he 
was not successful at taking the title until three 
years later. Spassky’s style was characterized 
by an adaptability rarely matched in the his­
tory of chess. His victory over Petrosyan was 
narrow (I2 V2 -IOV2 ), however, and his subse­
quent toumament results were unremarkable. 
In 1972 he lost the world title to Bobby Fi­
scher of the United States.
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spatial disorientation, the inability of a per- 
son to determine his true body position, mo­
tion, and altitude relative to the Earth or his 
surroundings. Both airplane pilots and under- 
water divers encounter the phenomenon.

Most clues with respect to Orientation are 
derived from sensations received from the 
eyes, ears, muscles, and skin. The human sen- 
sory apparatus, however, is often not delicate 
enough to perceive slow and gradual changes 
in motion; also, when motion changes are 
abrupt, the sense organs tend to overestimate 
the degree of change. Spatial disorientation 
can arise from flight situations or visual mis- 
interpretation. Banks and tums often create 
false sensations. When tuming gradually, a 
pilot may feel as though he were on a straight 
course but ascending; when a turn is cor- 
rected, the impression is that of descending. If 
the plane banks or ascends or descends slowly, 
the pilot may not perceive the change, and 
the plane will feel level to him. If the plane 
skids while turning, the Sensation is one of 
being banked in the direction opposite from 
the skid. A reaction called “leans” is caused 
by level flight after a rapid roll; the inertia of 
the roll causes the body to lean in a direction 
opposite to the direction of tuming even after 
the motion of the roll has been stopped. If the 
pilot rapidly looks downward while turning, 
the so-called Coriolis effect occurs, in which 
the plane feels as though it is descending. The 
usual reaction of the pilot is to pull back on 
the stick to raise the plane. In a spin, the 
illusion of nonmotion is created if the spin is 
continued long enough; when the pilot cor­
rects the spin, he has the feeling of spinning 
in the opposite direction, and his natural re­
action is to counter his corrective measures 
and go back into the original spinning pattem. 
This phenomenon is known as the “graveyard 
spin.” The “graveyard spiral” results when the 
Sensation of turning is lost in a banked tum. 
Because the pilot’s instruments show that he is 
losing altitude, he may pull back on the stick 
and add power, thus inducing a spiral motion. 
The oculogyral illusion is created by acceler- 
ation and tuming: a tuming target watched 
by a pilot while tuming himself appears to 
move faster than it is actually going; it may 
appear to continue to tum even after the pi­
lot has stopped his motion and the target has 
stopped. Another illusion is caused by forward 
acceleration: when a pilot takes off from land, 
the increased speed gives the impression of 
nosing the plane too high; to compensate the 
pilot may lower the nose and dive back to 
the ground. During a rapid deceleration the 
nose of the plane appears to drop; if the pilot 
corrects this feeling by trying to gain more 
altitude the plane Stalls and goes into a spin. 
The gravitational forces on a pilot cause the 
oculoagravic illusions: a target watched by a 
pilot appears to rise if weightlessness occurs 
and appears to fall when gravity is increased.

Visual misinterpretations do not usually de­
pend on acceleration factors or on the sense 
of equilibrium but, rather simply, on visual 
illusions. The autokinetic phenomenon is the 
apparent wandeling of an object or spot of 
light; when following another plane at night, 
the pilot may have trouble distinguishing be­
tween real and apparent movements of the 
lead plane. If two planes are flying parallel 
and level but at different speeds, they give the 
pilots the illusion of tuming. Ground lights 
can be mistaken for the horizon or stars; fixed 
beacon lights can be mistaken for another 
plane flying in formation.

The only measures that can prevent spatial 
disorientation are thorough training and In­
strumentation.
spatterware, in the United States, American 
and English pottery of c. 1800-50 with pat­

terns either spattered or sponged on. The tech- 
nique has a wider incidence in pottery history, 
however, occurring, for instance, in Stafford­
shire, England, c. 1750. In about 1800-20 
spatterware was made at the Wedgwood fac­
tory in England, sometimes specifically for 
sale in the United States, where it was also 
made.
SPD (German political party): see Social 
Democratie Party of Germany.
speaker (electronics): see loudspeaker.
spear, a pole weapon with a sharp point, ei­
ther thrown or thrust at an enemy. One of 
the earliest weapons devised by man, it was 
originally simply a sharpened stick. Primi­
tive peoples used spears primarily as thrown 
weapons. When military practice evolved from 
the independent action of individuals to the 
group movements of masses of soldiers, the 
spear became a thrusting weapon. It took the 
form of the pike, the lance, and later the ax- 
bladed halberd, among other variations. The 
spear-carrying phalanx, or massed formation 
of closely ranked men, was used by Sumerian 
armies as early as 3,000 b c . T w o  thousand 
years later the Greeks refined the concept, us- 
ing pikes six to nine feet (two to three metres) 
long. Around 350 bc, Philip II of Macedon in­
troduced the sarissa, a pike 13 to 14 ft long that 
gave the Macedonian infantry an extra reach 
before the pike blades of the opposing Greeks 
could reach them. These close formations of 
men marched or ran toward their opponents 
bristling with spear points, which they then 
thrust into the enemy’s line. Alexander the 
Great used sarissa-equipped infantry to con­
quer his huge empire. Also, foot soldiers were 
not the only ones to use spear-like weapons. 
Greek, Macedonian, and Roman cavalry all 
carried lances. Pole-arms and tactics evolved 
along these lines until the 14th, 15th, and 16th 
centuries, when soldiers used elaborate pikes 
like the halberd—a combination spear with a 
point, an ax-blade for cleaving helmets, and 
a hook for pulling armoured knights off their 
horses. The masters of pike warfare in this 
period were the Swiss, who were employed as 
fighters by various European monarchs. Then 
the introduction of gunpowder weapons grad­
ually rendered the pike, lance, halberd, and 
other pole-arms obsolete; in more developed 
countries the transition was complete in the 
18th Century.
spear thrower, also called throwing stick, 
weapon designed primarily for hunting, in-

Spear thrower from western Australia
By courtesy of the Field Museum of Natural History, 
Chicago

vented late in the Old Stone Age, perhaps 
35,000 bc. It consisted of a handheld stick of 
wood or antler, notched or provided with a 
projecting peg at one end, which was used to 
give added velocity and power to the hurling 
of a spear. The spear itself, which was fitted to 
the notch or peg, was one of the first hafted 
implements; that is, one in which a wooden 
shaft or handle was fitted to a head or blade 
of bone or stone. The spear thrower reached 
its greatest development with the Australian 
Aborigines.
Spearfish, city, Lawrence County, western 
South Dakota, U.S., a few miles northwest 
of Lead, in the northem Black Hills at the 
mouth of Spearfish Canyon. Established in 
1876 as a gold-mining camp, it developed 
as an agricultural-trade centre. Black Hills 
State College was opened there in 1883. Since 
1938 the Black Hills Passion Play has been 
presented annually during the summer in a 
natural amphitheatre west of the city against 
a backdrop formed by Lookout Mountain. 
The economy depends on lumbering, irrigated 
farming (grain and sugar beets), ranching, and 
tourism. Fish from Spearfish National Trout 
Hatchery stock the Black Hills streams. Inc. 
1881. Pop. (1980) 5,251.
spearfish, any of certain marine fishes of the 
genus Tetrapterus, family Istiophoridae (order 
Perciformes). Spearfishes are characterized by 
a relatively short snout in comparison with 
other spear-nosed fishes. Several species may 
be recognized; two, T. audax and T. albidus, 
are commonly called marlin (q. v.). The short- 
bill, or short-nosed, spearfish (T. angustirostris 
or T. brevirostris) is a Pacific member of the 
genus—scarce, little known, and rather small 
for a billfish. Blue above and silvery below, 
it usually does not exceed 1.8 metres (6 feet) 
and 27 kilograms (60 pounds). The species T. 
belone is a Mediterranean form resembling T. 
angustirostris.
spearfishing, the sport of underwatci huiu- 
ing that became populär in the early 1930s and 
after World War II spread rapidly throughout 
the world.

Underwater weapons range from the simple 
hand spear to guns capable of penetrating the 
largest fish. The simplest weapon is the Hawai- 
ian sling, a hollow wooden tube with an elastic 
loop at one end. The shaft, which is tipped 
by one of a variety of spearheads, is drawn 
through the tube and pulled back, Stretching 
the loop. When released, the shaft is propelled 
forward. In the mid-1930s, Alec Kramarenko 
patented an underwater gun in which the spear 
was propelled by a compressed spring. Shortly 
thereafter appeared a spring-propulsion-type 
gun invented by a Frenchman, Maxime For- 
lot, and the populär spear gun designed by his 
compatriot Georges Beuchat and propelled by 
a rubber elastic band. Other guns were de­
signed using gun powder, carbon dioxide, or 
compressed air to propel the spear; one of the 
latter type invented in 1956 by Juan Vilar- 
rubis of Spain became populär because of its 
accuracy, power, and simplicity of Operation.

The foregoing are rifle-type weapons in which 
the spear either travels through a long barrel 
or is guided along its upper surface. In all 
of them the spear shaft is released by a trig- 
ger mechanism. Spearfishing guns often have 
a line attached to the shaft making retrieval 
easier. On strike, the line holds the quarry se- 
curely. The targets of underwater hunters may 
include man-eating sharks, vicious barracuda, 
and fish weighing several hundred pounds, as 
well as the ordinary game prized by fishermen 
everywhere.

Stalking and shooting his quarry underwater 
is usually only the beginning of a skin diver’s 
battle. After a fish is hit, it must be held on a 
harpoon line and landed. With large fish this 
may mean an underwater ride as the diver is 
towed through the water.



Underwater spearfishing is so populär among 
diving clubs that local, national, and interna­
tional competitions are held each year. The 
competitions do not permit the use of scuba, 
and the contestants dive while holding their 
breath.
Spearman, Charles E(dward) (b. Sept. 10, 
1863, London—d. Sept. 17, 1945, London), 
British psychologist who theorized that a gen­
eral factor of intelligence, g, is present in 
varying degrees in different human abilities.
While serving as an officer in the British army 

(1883-97), Spearman came to believe that any 
real, significant advance in philosophy would 
come about mainly through psychology. Over 
the next 10 years he worked intermittently with 
Wilhelm Wundt, the founder of experimental 
psychology, at the University of Leipzig and 
took his Ph.D. there. He joined the faculty of 
University College, London (1907), and was 
professor there from 1911 to 1931.

Spearman’s attempt to establish general, fun­
damental laws of psychology was based on 
his Statistical work in determining correlations 
among mental abilities, reflected in his classic 
paper, “General Intelligence, Objectively De- 
termined and Measured” (1904). He sought to 
interpret correlations between two variables on 
the basis of a specific factor for each variable 
and a factor common to both. Since measures 
of seemingly different mental abilities consis- 
tently indicate correlations, he concluded that 
the prevalence of positive correlations must 
result from the general factor, g. By 1912 he 
and a coworker developed an order of cor- 
relation coefficients separating various perfor­
mances into the general factor, g, and varying 
specific factors, Sb S2, etc. The füllest account 
of his work is to be found in The Abilities of 
Man (1927). His historical survey, Psychology 
Down the Ages, 2 vol. (1937), was followed by 
Human Ability (1950, with L.W. Jones).
spearmint (Mentha spicata), aromatic herb of 
the mint family (Lamiaceae, or Labiatae), the 
common garden mint widely used for culinary 
purposes. It has lax, tapering spikes of flowers 
similar to peppermint flowers and smooth, 
olive-green leaves that are used fresh or dried 
to flavour many foods, particularly sweets, 
beverages, jellies, salads, soups, cheeses, meats, 
fish, sauces, fruits, and vegetables. The aroma 
and taste of spearmint are similar to those 
of peppermint but less strong and without

Spearmint (Mentha spicata)
G.R. Roberts

the cooling aftertaste. Native to Europe and 
Asia, spearmint has been naturalized in North 
America.

Oil obtained from spearmint leaves is used 
to flavour candies and jellies. The principal 
component is carvone.
special education, the education of children 
who deviate socially, mentally, or physically 
from the average to such an extent that they 
require major modifications of usual school 
practices. The children include the gifted, the 
mentally retarded, the emotionally disturbed, 
those with impairments of vision, hearing, or 
speech, and those with orthopedie and neuro- 
logical handicaps.

Historical background. Although some at­
tention was given to the care and protection of 
handicapped children shortly after the begin­
ning of the Christian era, special education in 
Western society did not truly begin until the 
16th Century. Pedro Ponce de León (1520?- 
84) successfully taught some deaf pupils in 
Spain to speak, read, and write; and it is as­
sumed that his methods were followed by Juan 
Pablo Bonet, who, in 1620, published the first 
book on the subject. This gave rise to a wider 
interest in the education of the deaf in Europe. 
In England John Bulwer (fl. 1654) wrote on 
teaching the deaf to speak and read the lips, 
and, in France, similar work was later carried 
on by Charles-Michel, abbé de 1’Epée (1712- 
89), who made a most profound contribution 
in developing the natural sign language of the 
deaf into a systematic and conventional lan­
guage to be used as a medium of instruction. 
His work was developed by the abbé Sicard 
(1742-1822) and gave rise to the manual Sys­
tem, or silent method, of teaching the deaf. 
In Germany Samuel Heinicke (1727-90) edu­
cated deaf children orally, and later Friedrich 
Moritz Hill (1805-74), perhaps one of the 
greatest educators of the deaf, developed this 
method in relation to the concept that ed­
ucation must relate to the “here and now” 
of the child—known as the natural method. 
Thus arose the oral method of instruction that 
continued to influence the teaching of the 
deaf and in time became an accepted practice 
throughout the world.

No really serious attempt was made to ed- 
ucate or to train the blind, however, until 
toward the close of the 18th Century. Valentin 
Haüy (1745-1822), the Frenchman to whom 
the title “father and apostle of the blind” af­
terward was given, opened the National Insti­
tution of Blind Youth (Institution Nationale 
des Jeunes Aveugles) in Paris in 1784, with 
12 blind children as his first pupils. News of 
Haüy’s success in teaching these children to 
read soon spread to other countries. Subse- 
quently, schools for the blind were opened 
in Liverpool (1791), London (1799), Vienna 
(1805), Berlin (1806), Amsterdam and Stock­
holm (1808), Zürich (1809), and Boston and 
New York City (1832).

Scientific attempts to educate mentally re­
tarded children began with the efforts of Jean- 
Marc-Gaspard Itard (1775-1838), a French 
physician and otologist who was connected 
with an institution for the deaf. In his classic 
book, The Wild Boy of Aveyron (1801), he re­
lated his five-year effort to train and educate 
an 11-year-old boy found running naked and 
wild in the woods of Aveyron. Later Edouard 
Séguin (1812-80), who emigrated to the 
United States in 1848, devised an educational 
method that used physical and sensory activi­
ties to develop the mental processes. Séguin’s 
published works influenced Maria Montessori 
(1870-1952), an Italian pediatrician who be­
came an educator and the innovator of a 
unique method of training young mentally 
retarded and culturally deprived children in 
Rome in the 1890s and early 1900s. Self- 
education through specially designed “didactic 
materials” for sensorimotor training was the 
key note of the system.
In advanced countries in the latter half of the 

20th Century, special education of the handi­
capped has become relatively universal; and, 
in the process of becoming so, two concepts 
of individual differences have evolved: (1) the 
concept of “interindividual differences,” which 
compares one child with another, and (2) the 
concept of “intraindividual differences,” which 
is concerned with how the child’s abilities in 
one area compare with his abilities in other 
areas. The grouping of children in special 
classes rests on the concept of mterindividual 
differences, but the instructional procedures 
for each child are determined by intraindivid- 
ual differences—that is, by his abilities and 
disabilities.

75 special education

Diagnostic patterns. Children with a partic­
ular kind of handicap do not necessarily form 
a homogeneous group, so diagnosis must go 
beyond merely classifying the children accord­
ing to their major deviation. A child with cere­
bral palsy, for example, has a motor handicap, 
but in intelligence he may be superior or aver­
age or mentally retarded. Hence children with 
certain labels of impairment—cerebral palsy 
or deafness or blindness—must be carefully 
assessed before they can be properly placed in 
a particular group.

For the gifted and the mentally retarded, the 
primary criterion of identification is an indi- 
vidually administered intelligence test. If the 
child is high (for the gifted, generally above 
125 IQ) or low (for the mentally retarded, 
below 75), he is considered for the special 
program. The determination is made by psy- 
chologists who in most cases must certify the 
child for eligibility for special programs. In 
making their assessment, psychologists also 
take into account other criteria such as school 
achievement, personality, and an evaluation 
of the adjustment of the child in the regulär 
grades.

For children with sensory handicaps the 
evaluation of the problem is made by medi­
cal personnel. Orthopedically and neurologi- 
cally impaired children are assigned to special 
programs upon the results of orthopedie or 
neurological examination by physicians, with 
supplementary assessment by psychological 
and educational diagnosticians. Children who 
have learning disabilities are assessed primar­
ily by psychoeducational diagnosticians, who 
through educational and psychological diag- 
nostic tests determine the child’s potential for 
learning and his level of achievement. Ancil- 
lary diagnoses by medical, psychological, and 
other personnel are considered in the determi­
nation of eligibility for special programs and 
in the kind of programs that are required. So­
cially and emotionally maladjusted children 
are generally referred by parents or by regulär 
teachers when they find it difficult to manage 
the child at home or in school. Psychiatrists 
and clinical psychologists, together with social 
workers and educational personnel, determine 
the children’s eligibility for assignment to spe­
cial programs.
Patterns of instructional adaptation. The 

goals of special education are similar to the 
goals for ordinary children; only the tech­
niques for attaining them are different. An 
effort is made, for example, to teach all excep- 
tional children (except those unable to profit 
at all from school experience) to read. Most 
gifted children have little difficulty in learn­
ing to read, many of them having learned to 
read at home before entering the first grade. 
The mentally retarded, on the other hand, 
obviously require prolonged periods of more 
intensive and more individualized instruction, 
which includes more techniques to maintain 
interest, more active participation, and much 
repetition of similar material in varied form. 
Children with severe sensory handicaps (the 
deaf and the blind) must learn to read through 
other sense modalities. The deaf leam to read 
through a visual method not involving the 
sense of hearing. The blind learn to read Braille 
through the tactile and kinesthetic sense.

The most specialized teaching techniques are 
required for deaf children, who, because of 
their hearing loss and their inability to develop 
auditory language, are inhibited in the ability 
to speak and to learn to read. The inability 
to read well inhibits other educational en- 
deavours. Special techniques involve learning 
to speak by kinesthetic and visual methods, 
learning to “hear” others through lipreading, 
and learning to read by special visual tech­
niques to compensate for their deficiency in 
oral language. General information is some-
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times obtained by the deaf through manual 
language and finger spelling. For several cen­
turies, the major controversy in the education 
of the deaf has been whether to use manual 
or oral methods to educate the deaf. There 
are thus some schools that teach primarily by 
the oral method (speech and speech reading) 
without the use of manual language and some 
that educate by a combination of oral and 
manual methods.

There is no major controversy about the ed­
ucation of the hard-of-hearing. These children 
are generally educated in regulär classes with 
ordinary children but receive special instruc­
tion from visiting teachers in auditory training 
and the use of hearing aids, speech correction, 
and speech reading.

The blind are educated through the sense of 
hearing and the use of the tactile sense. Books 
are prepared in Braille, a code of embossed 
dots over which the blind person runs his fin- 
gers and translates the sequences of dots into 
meaning—much in the same manner as the 
average person translates sequences of seen 
letters into meaning. Many textbooks, much 
literary material, and quantities of information 
are also transcribed onto tapes and records for 
the blind. Mobility training has been devel­
oped to the point that it is being widely used 
to help the blind move about comfortably in 
their environment by using senses other than 
vision.

Partially seeing children, on the other hand, 
are educated primarily through the visual, au­
ditory, and haptic (touch) senses, using mag- 
nification of their limited sight, training of 
visual perception, and utilization of various 
large-type printing.

For children who have motor handicaps, the 
required academie adjustments are minimal. 
Unless the child has additional problems such 
as leaming disabilities, mental retardation, 
or speech problems (which are often found 
among the cerebral palsied), crippled children 
leam like other children, and they can follow 
the same classroom materials. Special tech­
niques are necessary, however, to help such 
children to adapt to their environment and 
to adapt the environment to their disabil- 
ity. Wheelchairs, modified desks, and other 
apparatus aid the child in mobility and the 
manipulation of classroom materials. One of 
the most important aspects of the education 
of the orthopedically handicapped is attitudi- 
nal—that is, preparing the child for adapting 
to the world outside the classroom and facing 
his handicap in such a way as to permit him 
to lead a relatively normal life.

Children with leaming disabilities and those 
with speech defects require highly specialized 
techniques, usually on an individual basis.

For children with social and emotional prob­
lems, special therapeutic and clinical services 
may be provided. Psychotherapy and be- 
haviour therapy by clinical psychologists, so­
cial workers, and psychiatrists are generally a 
part of the educational program. Academie 
teachers in these classes stress Personality de­
velopment, social adjustment, and habits of 
interpersonal relations. With this group of 
children, these factors are prerequisite to aca­
demie achievement. Academie work is, how­
ever, sometimes therapeutic in itself and is 
promoted as much as possible.

Grouping pattems. The most common or­
ganization that serves the majority of hand­
icapped children has been the self-contained 
“special dass” in either public or privately op­
erated school systems. Special classes for the 
gifted, for the mentally retarded, for the deaf 
and the hard-of-hearing, for the blind and the 
partially sighted, and for other handicapped 
children are found in school systems through­
out the world. This type of organization allows 
the child to live at home and often to attend

a neighbourhood school that has organized a 
special dass.

Within the regulär school, children who have 
speech problems, learning disabilities, and 
special handicaps are often given tutoring by 
specially trained personnel. Such children are 
able to attend regulär classes but also receive 
special help for short periods each day or sev­
eral times a week to help correct their special 
disability. Children who are homebound and 
cannot attend school are taught at home by 
special teachers.

“Residential schools” enroll handicapped 
children for 24 hours a day and are usually at­
tended by children who cannot obtain services 
in their community for any one of various 
reasons. Sometimes the services are simply 
not available; sometimes the severity of the 
handicap makes it difficult to adjust in a day 
school or special dass; sometimes the chil­
dren are dependent, or the parents find that 
keeping the child at home creates problems 
for the rest of the family, or the environment 
does not provide sufficiënt help for the child 
himself.

One of the major goals of special education 
(beyond developing skills and imparting in­
formation) is the ultimate adjustment of the 
handicapped to the general society of non- 
handicapped individuals. This goal has cre­
ated a problem in the organization of special 
classes and schools. One frequent criticism of 
special-education programs is that they tend 
to segregate children with others of their own 
kind. Currently, efforts are being made to 
organize programs that integrate the deviant 
child with average children. For the gifted, 
special programs of enrichment and accel­
eration are increasingly preferred to special 
classes. Resource rooms for those impaired in 
sight or hearing make it possible to retain the 
child in the regulär grades for part of the day. 
The older educable mentally retarded can be 
assigned to regulär workshops, physical edu­
cation classes, home economics classes, and 
other nonacadeniic classes for part of the day. 
Similar adjustments in programs are used for 
other handicapped children. The eventual goal 
is to adjust these children to the larger society 
of nonhandicapped before they leave school.
special-interest group: see interest group. 
special jury: see blue-ribbon jury.
speciation, the process by which one species 
of organism splits into two or more species. It 
is one of the fundamental processes of evolu­
tion.

A brief treatment of speciation follows. For 
füll treatment, see m a c r o p a e d i a : Evolution, 
The Theory of.

Species are reproductively isolated units; i.e., 
members of one species cannot successfully 
interbreed with members of another. Specia­
tion occurs, therefore, when reproductive iso- 
lation arises between two populations of one 
species that were formerly able to interbreed. 
The process begins with the genetic divergence 
of the two groups and is completed through 
natural selection.

Two populations of a species may be­
come separated in their habitats (for example, 
through the drying up of a body of water 
connecting two lakes). Over time, each group 
would adapt to a changing environment un­
til its genetic makeup, or genetic pool, was 
different from that of the other. If at this 
point the now-diverging groups were rejoined 
(for example, through the reconnection of the 
two lakes), interbreeding between them would 
produce a few hybrid offspring that, because 
of the genetic incompatibility of their par­
ents, would be either inviable or unable to 
reproduce. The hybrids would be eliminated 
through natural selection in favour of the fit­
ter nonhybrids, so that only those members 
of the two groups whose genetic makeup pre- 
vented hybridization would flourish. In this

way, reproductive isolation of the two groups 
would be complete, and two separate species 
would now exist. This process is called geo­
graphic speciation.

A population may become geographically 
separated from the rest of its species and never 
be rejoined. Through the process of adaptive 
radiation (q.v.), this population might evolve 
independently into a new species, changing 
to fit particular ecological niches in the new 
environment and never requiring natural se­
lection to complete its reproductive isolation 
from the parent species. Within the new en­
vironment, populations of the new species 
might then radiate into species themselves. A 
famous example of adaptive radiation is that 
of the Galäpagos finch.

Quantum speciation is a rapid process of 
reproductive isolation often brought about by 
chromosomal mutation in one population of 
a species. When the mutant population in- 
terbreeds with the parent population, unfit 
hybrid offspring are produced; then, as in geo­
graphic speciation, natural selection completes 
the isolation of the two groups.

Polyploidy is a form of quantum speciation 
that creates the beginnings of a new species in 
two or three generations. It is most common 
among flowering plants. As a consequence of 
abnormal cell division at the gamete stage, a 
hybrid plant may develop not two chromo- 
somes (one inherited from each parent) but 
four or more in each cell nucleus. Through 
self-fertilization at the flowering stage, the hy­
brid may produce its own viable offspring, 
which, being polyploid (of multiple chromo- 
somes), would be reproductively isolated from 
the diploid (of double chromosomes) parent 
species.

The evidence for speciation was formerly 
found in the fossil record by tracing successive 
changes in the morphology, or structure and 
form, of organisms. Genetic studies now show 
that morphological change does not always 
accompany speciation, as many apparently 
identical groups are, in fact, reproductively 
isolated.
Specie Circular (July 11, 1836), in U.S. his­
tory, an executive order issued by President 
Andrew Jackson requiring that payment for 
the purchase of public lands be made exclu­
sively in gold or silver. In an effort to curb 
excessive land speculation and to quash the 
enormous growth of paper money in circu- 
lation, Jackson directed the Treasury Depart­
ment, “pet” banks, and other receivers of pub­
lic money to accept only specie as payment for 
govemment-owned land after Aug. 15, 1836. 
But actual settlers and bona fide residents of 
the state in which they purchased land were 
permitted to use paper money until December 
15 on lots up to 320 acres. The Specie Cir­
cular, by seriously curtailing the use of paper 
money, was highly deflationary and at least 
in part produced the ensuing credit crunch 
and the economie crisis called the Panic of 
1837. On May 21, 1838, a joint resolution of 
Congress repealed the Specie Circular.
specie payment, the redemption of U.S. pa­
per money by banks or the Treasury in metal­
lic (usually gold) coin.

Except for a few periods of suspension (1814— 
15, 1836-42, and 1857), Américans were able 
to redeem paper money for specie from the 
time of the ratification of the Constitution to 
the Civil War. The suspensions had occurred 
during periods of war or economie crisis. With 
the outbreak of hostilities between the North 
and the South, the federal govemment again 
suspended specie payments late in 1861.

In 1862 the govemment began issuing paper 
money, called “greenbacks” and “shinplas- 
ters,” and in 1863 it authorized federally char­
ternd banks to issue national bank notes. By 
the end of the war, more than $430,000,000 
worth of paper money (declared legal tender 
by Congress) was in circulation.



“Hard money” advocates wanted to résumé 
paying specie for this paper money, while 
“soft money” supporters feared the deflation- 
ary impact resumption would produce. After 
the Supreme Court sanctioned the legitimacy 
of the paper money in the Legal Tender Cases 
(1870-71), congressional hackers of a return 
to specie payments passed the Resumption 
Act of 1875.

In accord with the Resumption Act, specie 
payments were resumed on Jan. 1, 1879. But 
the knowledge that the govemment could in­
deed redeem each greenback or bank note 
at par in gold made the public favourably 
inclined to keep using the much more conve- 
nient paper money.
species, biological Classification comprising 
related organisms that share common charac­
teristics and are capable of interbreeding.

The Classification of species is helped by the 
international system of nomènclature, which 
assigns new species a Standard two-part name: 
a generic name that includes other closely 
related species in a genus, änd a name that 
specificälly categorizes the new variety. For 
example, the Gila monster has the nomencla- 
ture of Heloderma suspectum. Any scientist 
in the world would know that it is a close 
relative to the lizard found in Mexico called 
Heloderma horridum. Similarly, genera that 
have shared traits are classified in the same 
family; related families are placed in the same 
order; orders, in classes; and classes, in phyla.
Organisms are grouped into species partly 

according to their morphological, or exter- 
nal, similarities, but more important in clas- 
sifying sexually reproducing organisms is the 
organisms’ ability to successfully interbreed. 
Individuals of a single species can mate and 
produce viable offspring with one another but 
not with members of other species. Separate 
species have been known to produce hybrid 
offspring (for example, the horse and the don­
key producing the mule), but as the offspring 
are almost always inviable or sterile, the inter­
breeding is not considered successful.
Interbreeding only within the species is of 

great importance for evolution in that indi­
viduals of one species share a common gene 
pool that members of other species do not. 
Within a single pool there is always a certain 
amöunt of Variation among individuals, and 
those whose genetic variations leave them at 
a disadvantage in a particular environment 
are eliminated in favour of those with ad- 
vantageous Variations. This process of natural 
selection results in the gene pool’s evolving 
in such a way that the advantageous varia­
tions become the norm. Since genetic varia­
tions originale in individuals of a species, and 
those individuals pass on their variations only 
within the species, then it is at the species 
level that evolution takes place. The evolution 
of one species into others is called speciation 
(q.v.).
Subspecies are groups at the first stage of 

speciation; individuals of different subspecies 
sometimes interbreed, but they produce many 
sterile male offspring. At the second stage are 
incipient species, or semispecies; individuals 
of these groups rarely interbreed, and all of 
their male offspring are sterile. Natural se­
lection Separates incipient species into sibling 
species, which do not mate at all but which in 
morphology, or appearance, are nearly indis- 
tinguishable. Sibling species then evolve into 
morphologically (and taxonomically) different 
species.
species ecology: see autecology.
specific gravity, also called r e l a t i v e  d e n - 
s i t y , ratio of the density of a substance to  
that of a Standard substance. The usual Stan­
dard of comparison for solids and liquids is 
water at 4° C (39.2° F), which has a density 
of 1.000 kg per litre (62.4 pounds per cubic 
foot). Gases are commonly compared to dry

air, which has a density of 1.29 g per litre 
under so-called Standard conditions (0° C and 
1 atmosphere pressure). For example, the liq­
uid mercury has a density of 13.6 kg per litre; 
therefore, its specific gravity is 13.6. The gas 
carbon dioxide, which has a density of 1.976 
g per litre under Standard conditions, has a 
specific gravity of 1.53. Because it is the ratio 
of two quantities that have the same dimen- 
sions (mass per unit volume), specific gravity 
has no dimension.
Buoyancy is intimately related to specific 

gravity. If a substance has specific gravity less 
than that of a fluid, it will float on that 
fluid: helium-filled balloons will rise in air, 
oil will form a slick on water, and lead will 
float on mercury. The specific gravity of a 
substance is characteristic; it is the same for 
different samples of a substance (if pure, the 
same in composition, and free from cavities 
or inclusions) and is used to help identify un­
known substances. Specific gravity has many 
other applications: gemologists use it to distin- 
guish similar gems; chemists, to check on thé 
progress of reactions and the concentration of 
Solutions; and auto mechanics, to test battery 
fluid and antifreeze.
Specific gravity is the basis of methods used 

throughout history to concentrate ores. Pan­
ning, jigging, shaking, spiral Separation, and 
heavy-medium Separation are among the ore- 
dressing methods that depend on differences 
in specific gravity to obtain concentrated ore. 
Specific gravity is highest in rocks rich in iron, 
magnesia, and the heavy metals and lowest in 
those rich in alkalies, silica, and water.

The ease with which specific gravity can be 
precisely determined leads to its widespread 
use in Chemical Science and technology; for 
example, determination of the specific gravity 
is part of the routine characterization of a new 
liquid compound. The specific gravity of most 
organic compounds containing only carbon, 
hydrogen, and oxygen is less than one.
Among the devices used to measure specific 

gravity are the Jolly balance, the Westphal 
balance, the pycnometer, and the hydrometer.
specific heat, ratio of the quantity of heat 
required to raise the temperature of a body 
one degree to that required to raise the tem­
perature of an equal mass of water one degree; 
the term is also used in a narrower sense to 
mean the amount of heat, in calories, required 
to raise the temperature of one gram of a 
substance by one Celsius degree. The Scottish 
scientist Joseph Black, in the 18th Century, no- 
ticed that equal masses of different substances 
needed different amounts of heat tö raise 
them through the same temperature interval 
and, from this observation, founded the con­
cept of specific heat. In the early 19th Century 
the French physicists Pierre-Louis Dulong and 
Alexis-Thérèse Petit demonstrated that mea- 
surements of specific heats of substances allow 
calculation of their atomic weights (see Du­
long and Petit’s law). See also heat capacity.
specific humidity, mass of water vapour in 
a unit mass of moist air, usually expressed as 
grams of vapour per kilogram of air, or, in air 
conditioning, as grains per pound. The spe­
cific humidity is an extremely useful quantity 
in meteorology. For example, the rate of evap- 
oration of water from any surface is directly 
proportional to the specific humidity differ- 
ence between the surface and the adjoining 
air.
Furthermore, the specific humidity does not 

vary as the temperature or pressure of a body 
of air changes, as long as moisture is not added 
to or taken away from it. (Certain other in­
dices of humidity are sensitive to the pressure 
and temperature.) This stability of the specific 
humidity makes it useful as an identifying 
property of a moving air mass. The specific 
humidity of saturated air (i.e., that in equilib­
rium with a vapour source, either water or ice) 
increases rapidly with increasing temperature.
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Speek, Frank Gouldsmith (b. Nov. 8, 
1881, Brooklyn, N.Y., U.S.—d. Feb. 6, 1950, 
Philadelphia), American cultural anthropolo- 
gist known for his work on the Algonkin In­
dian tribes of the eastem United States.

He attempted, as did others of the period, 
to preserve and analyze fragments of infor­
mation about the rapidly fading aboriginal 
cultures of the indigenous peoples. From only 
scattered remnants of ritual and lore, Speek 
was able in some cases to reconstruct exten­
sive information on the historie culture of 
the Delaware and other tribes. He pioneered 
investigations in ethnoscience and ethnomu- 
sicology and gathered a large body of native 
folklore. He is remembered for the respect he 
enjoyed in ïndian communities.

Speek studied under Franz Boas at Columbia 
University. He founded the anthropology de- 
partment at the University of Pennsylvania 
and was its chairman for much of his life.
specklebelly: see white-fronted goose. 
speckled trout: see brook trout.
spectacled bear, also called a n d e a n  b e a r  
(Tremarctos ornatus), bear, the only South 
American species of the family Ursidae. It

Spectacled bear (Tremarctos ornatus)
Painting by Donald C. Meighan

inhabits mountainous regions (particularly of 
the Andes), dwelling primarily in forested ar­
eas, and it feeds mainly on shoots and fruit.

The spectacled bear is an agile climber. The 
adult stands to 64 cm (about 25 inches) at the 
shoulder and varies from 1.2 to 1.8 m (4 to 
6 feet) in length, with a 7-centimetre (3-inch) 
tail. Its shaggy coat varies from dark brown 
to black. Characteristic whitish to yellowish 
marks usually encircle the eyes partially or 
completely to form “spectacles,” often extend­
ing down the neck and to the ehest. Litters of 
one to three cubs have been bom in captivity 
after a gestation period of 8-8 V2 months.
spectacled owl (Pulsatrix perspicillata), noc- 
tumal bird of prey of the tropical American 
forests, belonging to the family Strigidae (or­
der Strigiformes). The juvenile is white with 
a dark mask. The adult, about 50 cm (1.7 
feet) long, is brown above and light below 
except for a brown ehest. The face is brown 
with white brows. The bird has no ear tufts. 
Little is known of the spectacled owl’s feeding 
habits.
spectacles: see eyeglasses.
Spectacular Bid (foaled 1976), American 
racehorse (Thoroughbred) who in 1980 be­
came the most expensive Thoroughbred horse 
in the history of racing. Foaled by Spectacular, 
sired by Bold Bidder, and a grandson of Bold 
Ruler, the steel-gray, Kentucky-bred colt was 
owned by Harry, Tom, and Teresa Meyeroff 
and trained by Grover G. (Bud) Delp at 
Hawksworth Farm in Kentucky. With Ron
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Franklin as jockey, he won the Kentucky 
Derby and the Preakness Stakes in 1979. 
Thereafter he was ridden by Willie Shoe- 
maker. Spectacular Bid won 12 consecutive 
stakes races from September 1978 until his 
loss of the Belmont Stakes in 1979 when an 
infected left front hoof nearly ended his rac- 
ing career. During 1979 he had record annual 
winnings of $1,279,334, surpassing Affirmed’s 
record of the year before. In 1980 he won all 
of his eight races and, with his victory at the 
Santa Anita Handicap, had total winnings of 
$2,394,268, surpassing the record of Affirmed 
who was the first horse to win more than 
$2,000,000. In his 30 races, Spectacular Bid 
was out of the money only once, winning 
26, running second twice, and third once. In 
1980 he was syndicated for the record sum of 
$22,000,000, and later in the year he was re­
tired from racing and put to stud. His record 
lifetime winnings of $2,781,607 was surpassed 
in 1981 by John Henry with $2,805,310.
Spectator, weekly magazine of news and 
opinion, published in London and widely 
noted for its critical reviews and essays on 
political, literary, and economie issues. Its ed- 
itorial stance is moderately conservative and 
much more conservative than the larger jour- 
nals with which it shares its eminence, the 
Economist and the New Statesman. Specta­
tor has been a serious joumal of intellectual 
discussion since it was founded in 1828. For 
many years it was noted for its witty essays, 
but in modem times it has tumed to more 
straightforward treatment of political and cul­
tural affairs. It is noted for outstanding book 
reviews in particular and for the quality of 
its writing in general. Its influence is much 
greater than is suggested by its limited circu- 
lation.
Spectator, The, a periodical published in
London by the essayists Sir Richard Steele and 
Joseph Addison from March 1, 1711, to Dec. 
6, 1712 (appearing daily), and subsequently 
revived by Addison in 1714 (for 80 num- 
bers). It succeeded The Tat Ier, which Steele 
had launched in 1709. In its aim to “enliven 
morality with wit, and to temper wit with 
morality,” The Spectator adopted a fictional 
method of presentation through a “Specta­
tor Club,” whose imaginary members extolled 
the authors’ own ideas about society. These 
“members” included representatives of com­
merce, the army, the town (respectively, Sir 
Andrew Freeport, Captain Sentry, and Will 
Honeycomb), and of the country gentry (Sir 
Roger de Coverley). The papers were ostensi- 
bly written by Mr. Spectator, an “observer” of 
the London scene. Though Whiggish in tone 
and opinion, they generally steered clear of 
party politics.

Because of its fictional framework, The Spec­
tator is sometimes said to have heralded the 
rise of the English novel in the 18th Century. 
This is perhaps an overstatement, since the fic­
tional framework, once adopted, ceased to be 
of primary importance and served instead as a 
social microcosm within which a tone at once 
grave, good-humoured, and flexible could be 
sounded. The real authors of the essays were 
free to consider whatever topics they pleased, 
with reference to the fictional framework (as 
in Steele’s account of Sir Roger’s views on 
marriage, which appeared in issue no. 113) 
or without it (as in Addison’s critical papers 
on Paradise Lost, John Milton’s epic poem, 
which appeared in issues no. 267, 273, and 
others).

In addition to Addison and Steele them­
selves, contributors included Alexander Pope, 
Thomas Tickell, and Ambrose Philips. Addi­
son’s reputation as an essayist has surpassed 
that of Steele, but their individual contribu­
tions to the success of The Spectator are less

to the point than their collaborative efforts: 
Steele’s friendly tone was a perfect balance 
and support for the more dispassionate style 
of Addison. Their joint achievement was to 
lift serious discussion from the realms of reli­
gious and political partisanship and to make 
it instead a normal pastime of the leisured 
dass. Together they set the pattem and estab­
lished the vogue for the periodical throughout 
the rest of the Century and helped to create 
a receptive public for the novelists, ensuring 
that the new kind of prose writing—however 
entertaining—should be essentially serious.
spectral line series, any of the related se­
quences of wavelengths characterizing the light 
and other electromagnetic radiation emitted 
by energized atoms. The simplest of these se­
ries are produced by hydrogeri. When resolved 
by a spectroscope, the individual components 
of the radiation form images of the source (a 
slit through which the beam of radiation en­
ters the device). These images, in the form of 
lines, appear to have a regularity in spacing, 
coming closer together toward the shortest 
wavelength, called the series limit. Hydrogen 
displays five of these series in various parts of 
the spectrum, the best known being the Balmer 
series in the visible region. Johann Balmer, a 
Swiss mathematician, discovered (1885) that 
the wavelengths of the visible hydrogen lines 
can be expressed by a simple formula: the re- 
ciprocal wavelength (1 /X) is equal to a constant 
(R) times the difference between two terms, 
1/4 (written as 1/22) and the reciprocal of the 
square of a variable integer (1 /n2), which takes 
on successive values 3, 4, 5, etc.; i.e., l/X =  
R (l/22— 1 In1). The constant R is known as 
the Rydberg constant, after Johannes Robert 
Rydberg, a Swedish physicist, and, in the case 
of hydrogen, has a value of 109,677.58 re­
ciprocal centimetres. When n =  3, Balmer’s 
formula gives X =  656.21 nanometres (10~9 
metre), the wavelength of the line designated 
Ha, the first member of the series (in the 
red region of the spectrum), and when n =
X =  4/R, the series limit (in the ultraviolet).

The four other spectral line series, in ad­
dition to the Balmer series, are named af­
ter their discoverers, Theodore Lyman, A.H. 
Pfund, and F.S. Brackett of the United States 
and Friedrich Paschen of Germany. The Ly­
man series lies in the ultraviolet, whereas the 
Paschen, Brackett, and Pfund series lie in the 
infrared. Their formulas are similar to Bal­
mer’s except that the constant term is the re­
ciprocal of the square of 1, 3, 4, or 5, instead 
of 2, and the running number n begins at 2, 
4, 5, or 6, respectively, instead of 3.

Atoms of other elements that have lost all 
their electrons, save one, and therefore are 
hydrogen-like (e.g., singly-ionized helium and 
doubly-ionized lithium), also emit radiation 
that can be analyzed into spectral line series 
that can be expressed by formulas similar to 
Balmer’s.
spectrochemical analysis, methods of Chem­
ical analysis that depend upon the measure- 
ment of the wavelength and the intensity of 
electromagnetic radiation. Its major use is in 
the determination of the arrangement of atoms 
and electrons in molecules of Chemical com- 
pounds on the basis of the amounts of energy 
absorbed during changës in the structure or 
motion of the molecules. In its restricted and 
more common usage two methods usually are 
implied: (1) ultraviolet (nonvisible) and visi­
ble emission spectroscopy and (2) ultraviolet, 
visible, and infrared absorption spectropho­
tometry.

In emission spectroscopy, atoms are excited 
to energy levels higher than their lowest 
normal levels (ground States) by means óf 
electrical discharges (ares, sparks) or flames. 
Identification of the elemental composition of 
an unknown substance is based on the fact 
that when the excited atoms return to lower 
energy States, they emit light of characteristic

frequencies. These characteristic frequencies 
are separated into an ordered sequence (spec­
trum) by diffraction or refraction (deflection 
of the path of the light by a grating or a prism) 
for observation in a spectroscope (visual), 
spectrograph (photographic), or spectrometer 
(photoelectric). The process consists of four 
interdependent steps: (1) vaporization of the 
sample, (2) electronic excitation of its atoms 
or ions, (3) dispersion of the emitted or ab­
sorbed radiation into its component frequen­
cies, and (4) measurement of the intensity of 
the radiation, usually at wavelengths at which 
the intensity is greatest.

Ordinarily, emission spectrochemical analy­
sis is applied to the qualitative and quantita­
tive determination of metallic elements, but 
it is not restricted to them. The method is 
among the most sensitive of all analytical 
methods: a few milligrams of a solid sample 
usually suffice for the detection of metallic 
elements present to the extent of a few parts 
per million or less. In addition, the method 
is capable of detecting several atomic species 
simultaneously, thus obviating Chemical sepa- 
rations.

Quantitative analysis by emission spec­
troscopy depends upon the fact that the 
quantity of light (i.e., the intensity) emitted 
at a given wavelength is proportional to the 
number of atoms vaporized and excited. The 
quantity of a given element is usually deter- 
mined by a comparative method—that is, the 
intensity of the radiation emitted at a selected 
wavelength by the sample is compared with 
the intensity of the radiation emitted by a 
Standard of known composition. Other spec­
trochemical methods useful in elemental anal­
ysis are atomic absorption spectrometry and 
atomic fluorescence spectrometry. Both meth­
ods resemble the flame method of emission 
spectroscopy (i.e., a method that uses flame 
as the energy source to excite atoms) in that 
a solution of the sample is usually vaporized 
into a flame of hydrogen or acetylene in air or 
oxygen. In addition, light of the same wave­
length as that emitted by the desired element 
is passed through the flame. A certain frac- 
tion of the light is absorbed by atoms that are 
in their ground electronic state. The quantity 
of radiation absorbed is proportional to the 
concentration of atoms in the flame in their 
ground state and, because thermal equilib­
rium exists, to the total concentration of that 
atomic species.

Atomic fluorescence spectrometry makes use 
of the same basic instrumental components 
as atomic absorption spectrometry; however, 
it measures the intensity of the light emit­
ted by atoms that have been excited from 
their ground state by the absorption of light 
of shorter wavelength than that emitted. The 
atomic absorption method is particularly well 
adapted to the determination of the alkali and 
alkaline earth metals.
spectrophotometry, branch of spectroscopy 
that deals with measurement of the radiant 
energy transmitted or reflected by a body as a 
function of the wavelength. Ordinarily the in­
tensity of the energy transmitted is compared 
to that transmitted by some other system that 
serves as a Standard. Different types of mod­
em spectrophotometers cover wide ranges of 
the electromagnetic spectrum: X-ray, ultravi­
olet, visible, infrared, or microwave.

Two laws express the relationship between 
the absorption of radiant energy and the ab- 
sorbing medium. According to Bouguer’s (or 
Lambert’s) law, each layer of equal thickness 
of the medium absörbs an equal fraction of 
the energy traversing it. According to Beer’s 
law, the absoprtive capacity of a dissolved 
substance is directly proportional to its con­
centration in a solution.
Ultraviolet spectrophotometry is particularly 

useful in detecting colourless substances in so­
lution and measuring their concentration. In-



frared spectrophotometry is most commonly 
used in studying the molecular structures of 
complex organic compounds.
spectroscopy, the investigätion of spectra, 
the phenomena observed when electromag­
netic radiations from a particular source are 
separated into their constituent colours or 
wavelengths. Such Separation results from re- 
fraction (as by a prism) or from diffraction (as 
by a grating). Instruments designed for this 
purpose are called spectroscopes, if used for 
direct visual observation, and spectrographs, 
if photography or other methods of record­
ing the spectra are employed. Through spec­
troscopy, Chemical elements present on distant 
stars have been identified, and an increased 
understanding of atomic and molecular struc- 
ture and such phenomena as luminescence 
has been achieved.
A brief treatment of spectroscopy follows. 

For füll treatment, see m a c r o p a e d i a : Analy­
sis and Measurement, Physical and Chemical.
Thé composite nature of white light was first 

demonstrated by Isaac Newton (1664) when 
he allowed sunlight entering a round hole in 
a shutter to pass through a glass prism and 
fall on a screen. The resulting elongated image 
of the Sun, showing the same gradation of 
colours as the rainbow, he called a spectrum. 
In 1800 William Herschel studied the solar 
spectrum with the aid of thermometers and 
found the greatest effect beyond the red end, 
thus discovering infrared radiation. In 1801 
Johann Wilhelm Ritter, studying the effect of 
solar radiation upon silver salts, found this 
action extending beyond the violet, thus dis­
covering ultraviolet rays.

The first connection between spectral colour 
and wavelength appeared in 1802, when 
Thomas Young applied his wave theory of 
light to calculate the approximate wavelengths 
of the seven colours recognized by Newton. In 
1814 Joseph von Fraunhofer modified New- 
ton’s experiment by substituting a narrow slit 
for a hole and a telescope for a screen. Under 
these conditions he observed the continuous 
spectrum of the Sun interrupted by hundreds 
of dark lines, still known as Fraunhofer lines. 
Fraunhofer constructed the first diffraction 
gratings, and with these he determined the 
wavelengths corresponding to many of these 
lines. Although Fraunhofer and others ob­
served that certain bright lines in the spectra 
of flames seemed to coincide with dark lines 
in the solar spectrum, it remained for Gustav 
Robert Kirchhoff in 1859 to enunciate the 
generality of this phenomenon and to empha- 
size the fact that each species of atom has a 
uniquely characteristic spectrum.

Kirchhoff and Robert Wilhelm Bunsen in 
1861 systematically compared the lines in the 
solar spectrum with those in the flame or 
spark spectra of the purest elements available, 
thereby making the first Chemical analysis 
of the Sun’s atmosphere and founding spec­
trochemical analysis and astrophysics. In the 
course of these investigations, they discovered 
two new elements, cesium and rubidium. In 
1868 Anders Jonas Angström measured the 
wavelengths of about 1,000 Fraunhofer lines 
and expressed them in units of 10“10 metre— 
a unit now known as the angström and used 
for many spectroscopie measurements.
Because light rays of different colours, or 

wavelengths, are refracted differently on pass­
ing obliquely from one medium to another of 
different density, a spectrum can be produced 
by the use of a prism of any transparent mate­
rial. A composite ray of light is accordingly dis- 
persed as well as refracted in passing through a 
prism, the amount of refraction being usually 
greater for shorter wavelengths. A continuous 
spectrum comprises an uninterrupted gamut 
of wavelengths over a considerable range. 
Discontinuous spectra exhibit bright lines or 
bands of different colours or wavelengths on 
a dark background. Continuous spectra are

emitted by incandescent solids and liquids 
(gas mantle, lamp filament, hot molten metal) 
or by certain electrical discharges (underwater 
sparks). Discontinuous spectra are emitted by 
atoms, ions, or molecules in a gaseous state in 
which the individual particles are excited by 
absorbing energy either from collisions with 
other particles or from incident radiation. 
Light sources producing discontinuous spectra 
are flames, fumaces, and electrical discharges 
in ares and sparks at atmospheric pressure or 
in lamps containing gases or metal vapours at 
reduced pressure.

As a consequence of Kirchhoff’s law, prac- 
tically everything that has been said about 
emission spectra applies also to absorption 
spectra. There are, however, some experimen­
tal conditions that permit molecular identifi- 
cation and quantitative Chemical analysis by 
means of absorption spectra that cannot be 
duplicated in emission spectra.

Any experiment in spectroscopy involves: (1) 
a source of light; (2) a prism or grating for 
forming the spectrum; (3) detectors for observ- 
ing or recording details of the spectrum; (4) 
measurements of wavelengths and intensities; 
and (5) the interpretation of such measure­
ments either as Chemical identifications or as 
clues to the structure of atoms and molecules.

There are, in general, four ways of observing 
spectra: visual, photoelectric, radiometric, and 
photographic; each has advantages and limi- 
tations. The photographic method provides a 
permanent, detailed record of a spectrum that 
can be examined as often as desired without 
repeating the experiment. Furthermore, the 
cumulative nature of photographic exposures 
imparts additional advantages in integrating 
the light from intermittent or extremely faint 
sources by prolonged exposure.
Until spectroscopy was introduced there was 

no way—save for Chemical analysis of mete- 
orites that feil to Earth—to leam anything con- 
ceming the Chemical and physical conditions 
of celestial bodies. The application of spec­
troscopy to astronomy has provided a wealth 
of information on the radial motions, Chem­
ical compositions, and physical conditions of 
planets, cornets, stars, and nebulae, making 
possible the new Science of astrophysics.
In terrestrial laboratories the application of 

spectroscopy to Chemical analysis had to 
compete with conventional Chemical meth­
ods. Progress was slow until precise photo­
graphic photometry was introduced in about 
1925, whereupon quantitative spectrochemi­
cal analysis quickly became common practice.
spectrum, in opties, the arrangement accord­
ing to wavelength of visible, ultraviolet, and 
infrared light. An instrument designed for vi­
sual observation of spectra is called a spec­
troscope; an instrument that photographs or 
maps spectra is a spectrograph. Spectra may 
be classified according to the nature of their 
origin, i.e., emission or absorption. An emis­
sion spectrum consists of all the radiations 
emitted by atoms or molecules, whereas in 
an absorption spectrum, portions of a con­
tinuous spectrum (light containing all wave­
lengths) are missing because they have been 
absorbed by the medium through which the 
light has passed; the missing wavelengths ap­
pear as dark lines or gaps.

The spectrum of incandescent solids is said 
to be continuous because all wavelengths are 
present. The spectrum of incandescent gases, 
on the other hand, is called a line spectrum 
because only a few wavelengths are emitted. 
These wavelengths appear to be a series of 
parallel lines because a slit is used as the light- 
imaging device. Line spectra are characteristic 
of the elements that emit the radiation. Line 
spectra are also called atomic spectra because 
the lines represent wavelengths radiated from 
atoms when electrons change from one energy 
level to another. Band spectra is the name 
given to groups of lines so closely spaced that
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each group appears to be a band, e.g., ni- 
trogen spectrum. Band spectra, or molecular 
spectra, are produced by molecules radiating 
their rotational or vibrational energies, or both 
simultaneously.
spectrum analyzer: see harmonie analyzer.
speculative grammar, a linguistic theory of 
the Middle Ages, especially the second half of 
the 13th Century. It is “speculative” not in the 
modem sense but as the word is derived from 
the Latin speculum (“mirror”), indicating a 
belief that language reflects the reality under- 
lying the physical world. In accordance with 
this belief, speculative grammarians searched 
for a universal grammar, valid for all lan­
guages despite the “accidents” of their differ­
ences. The categories of this grammar would 
correlate with the categories of logic, epis- 
temology, and metaphysics; e.g., nouns and 
pronouns were thought to express the meta- 
physical category of “permanence,” whereas 
verbs and participles expressed “becoming.” 
Speculative grammarians took over Priscian 
grammar but relabeled the parts of speech to 
show their “modes of signifying.” So many of 
their works were titled De modis significandi 
(“The Modes of Signifying”) that they have 
come to be called the Modistae.

The search by speculative grammarians for a 
universal grammar has been criticized as the 
result of their shortsightedness: the privileged, 
predominant position of Latin in their culture 
made “universality” seem more likely. Never- 
theless, speculative grammar was more coher­
ent and theoretical than any previous gram­
mar, and its proponents investigated ideas still 
of interest today, such as deep structure, the 
incorporation of meaning into grammatical 
systems, and universals.
Spedding, Frank Harold (b. Oct. 22, 1902, 
Hamilton, Ont., Can.—d. Dec. 15, 1984, 
Arnes, Iowa, U.S.), American chemist who, 
during the 1940s and ’50s, developed pro­
cesses for reducing individual rare-earth ele­
ments to the metallic state at low cost, thereby 
making these substances available to industry 
at reasonable prices. He also helped to purify 
the uranium used in 1942 for the first self- 
sustaining nuclear chain reaction experiment.
After studying at several American institu­

tions of higher education, Spedding held var­
ious teaching and research positions until he 
became professor of physical chemistry at Iowa 
State University of Science and Technology, 
Ames, in 1941. The following year he joined 
other scientists at the University of Chicago 
who were seeking to determine whether a self- 
sustaining nuclear chain reaction was possi­
ble. Dividing his time between Chicago and 
Ames, Spedding, together with Harley A. Wil­
helm and C.F. Gray, found a way to produce 
very pure uranium metal; that substance was 
used in the first self-sustaining nuclear chain 
reaction experiment at Stagg Field, University 
of Chicago, on Dec. 2, 1942.
After World War II Spedding retumed to 

Ames, where research by his group resulted 
in the theoretical and practical advances that 
made possible the production of rare-earth 
metals at low cost. Spedding was director of 
the Institute for Atomic Research and of the 
Ames Laboratory of the Atomic Energy Com­
mission at Iowa State University until 1968, 
when he became principal scientist at the 
Ames Laboratory. From 1968 to 1976 he was 
a member of the Committee on Radioactive 
Waste Management for the National Academy 
of Sciences.
Spee, Maximilian (Johannes Maria Hu­
bert), Graf von (count of) (b. June 22, 1861, 
Copenhagen—d. Dec. 8, 1914, off Falkland 
Islands), admiral who commanded German 
forces in the battles of Coronel and the Falk-
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land Islands early in World War I. He entered 
the German Navy in 1878, and in 1887-88 he 
commanded the port in German Cameroon. 
In 1908 he was made chief of staff of the Ger­
man Ocean (North Sea) Command, and at the 
end of 1912 he was appointed commander of 
the Far Eastern Squadron.

When World War I began, Spee was in the 
Caroline Islands. Japan’s declaration of war 
against Germany (Aug. 22, 1914) caused him 
to abandon plans for operations in Chinese 
waters and to head for South America. After 
bombarding Tahiti on September 22, he de­
feated the British 4th Cruiser Squadron, on 
Nov. I, 1914, off Coronel, Chile.

Two battle cruisers under Vice Adm. Sir 
Frederick Doveton Sturdee were sent from 
England against Spee. They arrived at Port 
Stanley, Falkland Islands, on Dec. 7, 1914. 
Spee, who had left Chile on November 26, 
appeared off the Falklands on December 8, 
perhaps not knowing that the British squadron 
was there. The Germans were defeated; Spee’s 
flagship, the armoured cruiser “Schamhorst,” 
went down with all hands.
speech, human communication through spo­
ken language. Although many animals possess 
voices of various types and inflectional capa- 
bilities, human beings have leamed to modu- 
late their voices by articulating the laryngeal 
tones into audible oral speech.

A brief treatment of speech follows. For füll 
treatment, see m a c r o p a e d i a : Speech.

Most speech sounds are made with the pul­
monary airstream (that is, air exhaled from 
the lungs) as it passes between the vocal cords 
at the base of the throat and out through 
the vocal tract (consisting of the pharynx, 
oral cavity, and nasal cavity). Speech sounds 
may be voiced or unvoiced. In making voiced 
sounds, the vocal cords are tensed so as to nar­
row the air passageway (glottis) between them; 
a cyclic series of changes in pressure of the 
air passing through the glottis is initiated by 
this original tension, vibrating the vocal cords 
and the air between them to produce sound. 
The frequency of these vibrations determines 
the pitch of the voice: for a bass voice, 75- 
100 cycles per second is usual; for a soprano, 
more than 400 cycles per second.
The airstream passing through the vocal tract 

is shaped into a series of syllabic, or seg- 
mented, speech sounds by the articulators: 
mainly the tongue, palate, and lips. Articu- 
latory phonetics describes individual speech 
sounds in terms of whether they are voiced or 
unvoiced and in terms of the position and ac- 
tion of the articulators used in making them. 
For instance, the S sound in the English word 
sing is an unvoiced labial-alveolar fricative— 
that is, a friction sound made by air passing 
between the raised tongue and the alveolar 
ridge (upper gums) and lips (labia). Acousti- 
cally, fricatives are distinguished as producing 
no regulär wave pattem but rather a random 
cluster of waves around a central wavelength. 
Besides fricatives, consonants may be stops, 
or plosives (where the oral airstream is closed 
off and then released, as with the sounds for T 
and D), approximants (where the airstream is 
almost closed off but friction is not produced, 
as with the W sound in “weep”), trills (where 
an articulator is vibrated, as in the Spanish 
R sound), or laterals (where the sound is 
produced by the airstream moving along the 
edges of the tongue, rather than through the 
centre of the vocal tract, as with the sound for 
the double L in “pullet”). There are also addi­
tional form s of consonants in other languages.

Vowels are produced with the vocal tract 
unobstructed and are traditionally specified in 
terms of which part of the tongue is raised 
highest in articulation and how high it is 
raised; thus, the sound for the double E in

English “keep” is a high front vowel, that for 
the O in “shoe” a low (or open) back vowel.

The linguist also describes speech in terms 
of syntax (mies for putting words together 
to form phrases, clauses, or sentences), lex­
icon (meanings of words or of morphemes, 
the smallest meaningful segments of words 
[e.g., the prefix un-]), and phonology (sounds). 
The phonological mies of a language specify 
which sounds are used in the language to 
distinguish one meaning from another; these 
sounds are called phonemes. For instance, En­
glish phonology carries /b/ and /p/ as distinct 
phonemes, since the Substitution of one for 
the other will change the meaning of some 
utterances (as in “bin” and “pin”). Ameri­
can English has 13 or more distinct vowel 
phonemes.

The phonological mies of a language also 
specify what are all the altemate forms (allo- 
phones) of each phoneme and which allophone 
will be used in a given context. For instance, 
in English, the aspirated P and unaspirated P 
are allophones of the phoneme /p/, since it 
is the context of adjacent sounds, and not of 
meaning, that determines whether the one or 
the other is used; e.g., aspirated P occurs at 
the beginning of a word (“park”), unaspirated 
P occurs following S (“spark”).

Thus, the lexicon of a language will consist 
of a list of combinations of phonemes, each 
combination representing the basic form of a 
word having a certain meaning. The phono­
logical mies will yield the forms that each 
phoneme takes as it is combined with other 
phonemes to make the sentences allowed by 
the grammar.
speech, figure of, any intentional devia- 
tion from literal statement or common usage 
that emphasizes, clarifies, or embellishes both 
written and spoken language. Forming an in­
tegral part of language, figures of speech are 
found in primitive oral literatures, as well as 
in polished poetry and prose and in every- 
day speech. Greeting-card rhymes, advertising 
slogans, newspaper headlines, the captions of 
cartoons, and the mottos of families and in­
stitutions often use figures of speech, gener­
ally for humorous, mnemonic, or eye-catching 
purposes. The argots of sports, jazz, business, 
politics, or any specialized groups abound in 
figurative language.

Most figures in everyday speech are formed 
by extending the vocabulary of what is already 
familiar and better known to what is less 
well known. Thus metaphors (implied resem- 
blances) derived from human physiology are 
commonly extended to nature or inanimate 
objects as in the expressions “the mouth of a 
river,” “the snout of a glacier,” “the bowels 
of the earth,” or “the eye of a needle.” Con- 
versely, resemblances to natural phenomena 
are frequently applied to other areas, as in the 
expressions “a wave of enthusiasm,” “a ripple 
of excitement,” or “a storm of abuse.” Use 
of simile (a comparison, usually indicated by 
“like” or “as”) is exemplified in “We were 
packed in the room like sardines.” Person- 
ification (speaking of an abstract quality or 
inanimate object as if it were a person) is 
exemplified in “Money talks”; metonymy (us­
ing the name of one thing for another closely 
related to it), in “How would the Pentagon 
react?”; synecdoche (use of a part to imply 
the whole), in expressions such as “brass” for 
high-ranking military officers or “hard hats” 
for construction workers.

Other common forms of figurative speech 
are hyperbole (deliberate exaggeration for the 
saké of effect), as in “Fm so mad I could 
chew nails”; the rhetorical question (asked for 
effect, with no answer expected), as in “How 
can I express my thanks to you?”; litotes (an 
emphasis by negation), as in “It’s no fun to be 
sick”; and onomatopoeia (imitation of natural 
sounds by words), in such words as “crunch,” 
“gurgle,” “plunk,” and “splash.”

Almost all the figures of speech that appear 
in everyday speech may also be found in 
literature. In serious poetry and prose, how­
ever, their use is more fully conscious, more 
artistic, and much more subtle; it thus has a 
stronger intellectual and emotional impact, is 
more memorable, and sometimes contributes 
a range and depth of association and Sugges­
tion far beyond the scope of the casual collo- 
quial use of imagery.

In European languages figures of speech are 
generally classified in five major categories: 
(1) figures of resemblance or relationship 
(e.g., simile, metaphor, kenning, conceit, par- 
allelism, personification, metonymy, synec­
doche, and euphemism); (2) figures of empha­
sis or understatement (e.g., hyperbole, litotes, 
rhetorical question, antithesis, climax, bathos, 
paradox, oxymoron, and irony); (3) figures of 
sound (e.g., alliteration, repetition, anaphora, 
and onomatopoeia); (4) verbal games and 
gymnastics (e.g., pun and anagram); and (5) 
errors (e.g., malapropism, periphrasis, and 
spoonerism). Figures involving a change in 
sense, such as metaphor, simile, and irony, 
are called tropes.

All languages use figures of speech, but dif­
ferences of language dictate different stylistic 
criteria. In a culture not influenced by cias- 
sical Greece and Rome, some figures may 
be absent; irony is likely to be confined to 
fairly sophisticated cultures. Japanese poetry 
is based on delicate structures of implication 
and an entire vocabulary of aesthetic values 
almost untranslatable to the West. Arabic lit­
erature is rich in simile and metaphor, but the 
constructions used are so different from those 
familiar in the West that translation requires 
much adaptation. This condition is also true 
of the oral literatures of Africa and of the 
written literatures deriving from them.

One of the most powerful single literary in- 
fluences upon world cultures has been the 
Bible. Both the Old Testament and the New 
Testament are rich in simile, metaphor, and 
personification and in the special figure of 
Hebrew poetry, parallelism.
speed, in photography, any of those Standards 
that indicate (1) the size of the lens opening, 
or aperture, (2) the duration of exposure, and 
(3) the sensitivity of the film to light.

The aperture, or lens speed, of a camera is 
the size of the opening in the lens. Aperture 
settings provide one means of controlling the 
amount of light that falls on the film by de- 
termining the maximum diameter of the light 
beam entering the camera body. A Standard 
set of numbers, called f-stops, describe the 
lens aperture as a ratio of the focal length (see 
relative aperture).

The shutter speed regulates the length of time 
that the shutter is open during an exposure. 
Varying the shutter speed Controls the film’s 
exposure to light and determines the speed of 
action that the photograph can “freeze,” or 
reproduce without blurring the image. Shut­
ter speeds generally range from one second to 
1/1,000 of a second.
Film speed indicates the sensitivity of a par­

ticular emulsion to light. It is usually expressed 
as an a s a  (American Standards Association) 
number or, in Europe, as a d i n  (Deutsche 
Industrie Norm) number. A film with a speed 
of 32 a s a , or 16/10 d i n , for example, would 
be considered a slow film—i.e., relatively in- 
sensitive to light, and most effectively used in 
bright light—whereas one with a speed of 400 
a s a , or 27/10 d i n , would be considered fast— 
i.e., relatively sensitive to light and therefore 
usable in dim light or with a very fast shutter 
speed.
speed skating, the sport of racing on ice 
skates that originated in The Netherlands, 
possibly as early as the 13th Century. Orga­
nized international competition developed in 
the late 19th Century, and the sport was in­
cluded in the first Winter Olympics in 1924.



Dutch speed skaters Jan Bols (left) and Kees 
Verkerk
Ger Dijkstra & Zn.

The blade of the modern speed skate is longer 
and thinner than that of the hockey or figure 
skate. When planted on the ice with weight 
upon it, the blade describes a nearly straight 
line. Only the last few feet of the stroke curve 
slightly outward as the skate leaves the ice. 
Length of stroke has tended to diminish since 
the days of the 12- to 18-yard (11- to 16- 
metre) stride attributed to the English Cham­
pion William Smart, who was active during 
the mid-19th Century. The modern racing 
stroke rarely exceeds 10 yd (9 m) and is usu­
ally about 6 or 7.
International speed skating involves a course 

with straight sides and curved ends of such a 
radius that no slackening of speed is neces- 
sary. The competitors race two at a time on 
a double track, and their times are recorded. 
Each skater must keep his own course. The 
advantage of inner curve on a Continental 
course is given altemately, and a space is 
left open between the tracks at one point for 
the skaters to switch tracks. The official track 
measures 400 m. World championships are 
decided annually under the supervision of the 
International Skating Union at distances of 
500, 1,500, 5,000, and 10,000 metres for men 
and 500, 1,000, 3,000, and 5,000 metres for 
women. See Sporting Record: Ice-skating. See 
also Olympic Games.
speedometer, instrument that indicates the 
speed of a vehicle, usually combined with a 
device known as an odometer that records the 
distance travelled.

stationary

Mechanism of a circular-dial speedometer
By courtesy of A C Spark Plug Company

The speed-indicating mechanism of the 
speedometer is actuated by a circular perma­
nent magnet that is rotated 1,000 revolutions 
per mile of vehicle travel by a flexible shaft 
driven by gears at the rear of the transmission. 
The magnet tums within a movable metal 
cup made of a light nonmagnetic metal that

is attached to the shaft carrying the indicating 
pointer; the magnetic circuit is completed by 
a circular stationary field plate surrounding 
the movable cup.

As the magnet rotates it exerts a magnetic 
drag on the movable cup that tends to tum 
it against the restraint of a spiral spring. The 
faster the magnet rotates, the greater is the 
pull on the cup and the pointer. The speed- 
indicating dial is graduated in either miles per 
hour or kilometres per hour or, in certain 
models, both.
In. certain vehicles the speedometer is aug- 

mented by a device that can be coupled to the 
throttle of the engine so as to maintain the 
vehicle at a selected speed.

The odometer registers the distance travelled 
by the vehicle; it consists of a train of gears 
(with a gear ratio of 1,000:1) that causes a 
drum, graduated in lOths of a mile or kilo- 
metre, to make one tum per mile or kilome- 
tre. A series, commonly of six, such drums 
is arranged in such a way that one öf the 
numerals on each drum is visible in a rectan- 
gular window. The drums are coupled so that 
10 revolutions of the first cause 1 revolution 
of the second, and so forth; the numbers ap- 
pearing in the window represent the vehicle’s 
accumulated mileage.

To make the best use of the Britannica, 
consult the i n d e x  first

speedway racing, automobile or motorcycle 
racing on a racecourse or track, usually oval 
and flat. Both speedway racing and Grand 
Prix racing, which is done on closed highways 
or other courses partly simulating road condi­
tions, began in 1906. Speedway racing became 
the dominant kind of automobile racing in the
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Speedwell (Veronica longifolia)
Werner W. Schulz

Speedwells are grown as omamentals. Their 
small blossoms are usually white, blue, purple, 
or pink.
Speedwriting, shorthand system using the 
letters of the alphabet and punctuation marks. 
The name is a registered trademark for

Speedway motorcycle racing in Germany
Authenticated News International

United States. For the position of speedway 
racing in the history of automobile racing, see 
automobile racing.

Speedway racing for motorcycles began much 
later, originating in Australia in the 1920s. It 
also became populär in Europe by the 1930s 
and remained so. The racing is done on small, 
flat, oval tracks with lightweight motorcycles 
that have small fuel tanks and no brakes. 
Tracks measure about 320 metres (350 yards) 
and have unpaved surfaces of dirt, einders, 
grass, or sand. Competition ranges from lo­
cal to international in Europe, Australia, and 
New Zealand. Attendance at such races in 
Great Britain during the 1980s was said to be 
second only to that for association football. 
World championships under the supervision 
of the Fédération Internationale Motocycliste 
were held from 1937. See Sporting Record: 
Automobile racing; Motorcycling.
speedwell, any plant of the genus Veronica 
(family Scrophulariaceae, q.v ), especially the 
small, sometimes weedy, herbaceous types. 
The about 250 to 300 species are found mostly 
in the Northern Hemisphere.

the system devised in the United States by 
Emma Dearbom around 1924. In Speedwrit­
ing, words are written as they sound, and 
only long vowels are expressed. Thus, “you” 
is written u, and “file” is f il  Some letters are 
modified for speed (e.g., the i is not dotted). 
The system also uses abbreviations and flour- 
ishes. One flourish is the underscoring of a 
final letter to express “ing.” Speedwriting is 
considered easier to learn but not as rapid as 
the Pitman or Gregg shorthand systems, which 
use Symbols rather than longhand letters.
The system is taught in several languages 

(including German, Afrikaans, Spanish, and 
Italian) in 28 countries.
Speelman, Cornelis Janszoon (b. March 3, 
1628, Rotterdam—d. Jan. 11, 1684, Batavia, 
Java), Dutch military leader and govemor 
general of the Dutch East Indies (1681-84) 
whose determination to expand Dutch posses­
sions in the Indies spurred the transformation 
of the Dutch commercial empire into a terri­
torial one.

Speelman went to the Indies in 1645 as a 
clerk for the Dutch East Indies Company and 
by 1663 was appointed govemor of the Coro-
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mandei Coast of southeast India. In 1666 he 
led an expedition that subjugated Macassar, 
on the south coast of Celebes. In the result- 
ing Treaty of Bongaais the Dutch gained a 
monopoly of trade with, and control of, all of 
Macassar’s possessions. Speelman was named 
to the Council of the Indies (1671), an ad- 
visory body to the governor general, and in 
that capacity urged the use of force in settling 
native disputes and thus obtained territory for 
the Dutch. In a dispute between two factions 
fighting for the throne of Mataram, Java’s great 
empire, Speelman was appointed commander 
of the Dutch forces and subdued Mataram, 
which became a vassal to the Dutch. In 1677 
he won trade concessions for Semarang and a 
large territory south of Batavia.

In 1681 Speelman managed to establish 
Dutch interests in Bantam (a kingdom of ex­
treme western Java), driving out all other for- 
eigners and gaining a monopoly of trade. As 
governor general, however, he was arbitrary 
in his rule and often neglectful of his duties.
Speenhamland system, practice of eco­
nomie relief for the poor that was adopted 
over much of England following a decision by 
local magistrates at the Pelican Inn, Speen­
hamland, near Newbury, Berkshire, on May 
6, 1795. Instead of fixing minimum wages 
for poor labourers, the practice was to raise 
workingmen’s income to an agreed level, the 
money to come out of the parish rates. This 
allowance was designated as the price of 3 gal­
lon loaves a week for each man (a gallon loaf 
was 8 x/i pounds [about 4 kilograms]) plus the 
cost of 1V2 loaves each for a wife and every 
child. The money was to cover all expenses. 
This allowance system lasted until the enact- 
ment of the Poor Law Amendment (1834).

Contemporary commentators and modern 
historians alike have condemned the system; 
the former claim it encouraged the poor in 
idleness, while the latter stress the opportunity 
it gave unscrupulous employers and landlords 
to reduce wages and raise rents respectively, 
knowing their depredations would be redressed 
from the public pocket.
Speer, Albert (b. March 19, 1905, Mann­
heim, Baden, Ger.—d. Sept. 1, 1981, Lon­
don), German architect who was Adolf Hitler’s 
chief architect (1933-45) and minister for ar- 
maments and war production (1942-45).

Speer studied at the technical schools in 
Karlsruhe, Munich, and Berlin, and acquired 
an architectural license in 1927. After hearing 
Hitler speak at a Berlin rally in late 1930, he 
enthusiastically joined the Nazi Party (Janu­
ary 1931) and so impressed the Führer by his 
efficiency and talent that, soon after Hitler 
became chancellor, Speer became his personal 
architect. He was rewarded with many impor­
tant commissions, including grandiose plans 
to rebuild the whole of Berlin (never accom- 
plished) and the design of the parade grounds, 
searchlights, and banners of the spectacular 
Nürnberg party congress of 1934, filmed by 
Leni Riefenstahl in Triumph of the Will

In 1942 Speer became minister of armaments 
and munitions, a title enlarged the following 
year to minister of armaments and war pro­
duction, when he was charged not only with 
armaments production, transportation, and 
placement but also with final authority over 
raw materials and industrial production. With 
this authority, Speer expanded a system of 
conscript and slave labour, supplied primarily 
from concentration camps, that maintained 
production of war material for Nazi Germany.

Speer confessed his guilt at the Nürnberg tri­
als in 1945-46 and served a 20-year sentence 
at Spandau prison in West Berlin. Following 
his release in 1966 he had a career as a writer. 
His published works include Erinnerungen 
(1969; Inside the Third Reich, 1970), Span­

dauer Tagebücher (1975; Spandau: The Secret 
Diaries, 1976), and Der Sklavenstaat (1981; 
Infiltrator, 1981).
Speier (Germany): see Speyer.
Speke, John Hanning (b. May 3,1827, Bide- 
ford, Devon, Eng.—d. Sept. 15, 1864, near 
Corsham, Wiltshire), British explorer who was 
the first European to reach Lake Victoria in 
East Africa, which he correctly identified as a 
source of the Nile.

Commissioned in the British Indian Army in 
1844, he served in the Punjab and travelled 
in the Himalayas and Tibet. In April 1855, as 
a member of Richard Burton’s party attempt- 
ing to explore Somaliland, Speke was severely 
wounded in an attack by the Somalis that 
broke up the expedition. In December 1856 
he rejoined Burton on the island of Zanzibar. 
Their intention was to find a great lake said to 
lie in the heart of Africa and to be the origin 
of the Nile. After exploring the East African 
coast for six months to find the best route in­
land, the two men became the first Europeans 
to reach Lake Tanganyika (February 1858). 
During the retum trip, Speke left Burton and 
struck out northward alone. On July 30 he 
reached the great lake, which he named in 
honour of Queen Victoria.

Speke
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

Speke’s conclusion about the lake as a Nile 
source was rejected by Burton and was dis- 
puted by many in England, but the Royal Ge­
ographical Society, which had sponsored the 
expedition, honoured Speke for his exploits. 
On a second expedition (1860), he and James 
Grant mapped a portion of Lake Victoria. On 
July 28, 1862, Speke, not accompanied by 
Grant for this portion of the joumey, found 
the Nile’s exit from the lake and named it 
Ripon Falls. The party then tried to follow 
the river’s course, but an outbreak of tribal 
warfare required them to change their route. 
In February 1863 they reached Gondokoro in 
the southem Sudan, where they met the Nile 
explorers. Samuel Baker and Florence von 
Sass (who later became Baker’s wife). Speke 
and Grant told them of another lake said to 
lie west of Lake Victoria. This information 
helped the Baker party to locate another Nile 
source, Lake Albert.

Speke’s claim to have found the Nile source 
was again challenged in England, and, on the 
day he was to debate the subject publicly with 
Richard Burton, he was killed by his own gun 
while hunting. Accounts of his explorations 
were published in 1863 and 1864.
speleology, scientific discipline that is con- 
cemed with all aspects o f caves and cave 
Systems. Exploration and description o f caves 
and their features are the principal focus of 
speleology, but much work on the Chemical 
solution of limestone, rates o f formation of 
Stalagmites and stalactites, the influence of 
groundwater and hydrologie conditions gen­
erally, and on modes of cave development 
has been accomplished within this discipline. 
Speleology requires, essentially, the applica­
tion of geological and hydrological knowledge 
to problems associated with underground cav-

ern systems. Amateur exploration of caves, as 
a hobby, is called spelunking.
speleothem: see cave deposit.
spell, words uttered in a set formula with 
magical intent. The correct recitation, often 
with accompanying gestures, is considered to 
unleash supematural power. Some societies 
believe that incorrect recitation can not only 
nullify the magie but cause the death of the 
practitioner.

The language of spells is sometimes archaic 
and is not always understood by the reciter. In 
some cases meaningless but familiar terms are 
believed to be efficacious because of their tra­
ditional value. Much magical language, how­
ever, is clearly and directly correlated with 
the aim of the recital. In symbolic statement 
by analogy it represents and foreshadows the 
technical achievement, and metaphor and 
simile are freely used. An example is a Maori 
spell giving speed and grace to a canoe, which 
speaks of the swiftness of a bird on the wing 
and the lightness of a sea gull and which uses 
such onomatopoeic effects as speed noises or 
the wailing of the sea.

In blessings and curses, which are similar 
types of verbal expressions, the efficacy of the 
recitation is also believed to be connected to 
the magical power of the words themselves 
or to the sacred power of a supernatural be­
ing. Certain gestures as well as words may be 
bound up with the act of blessing, as in putting 
one’s hands on the head of the person being 
blessed. The curse, a wish to cause harm or 
misfortune, is usually directed against others, 
although an important form of curse, asso­
ciated with oaths, contracts, and treaties, is 
conditionally directed against oneself, should 
one fail to keep one’s word or teil the truth.
spelling bee, also called s p e l l i n g  m a t c h , 
or s p e l l d o w n , contest or game in which 
players attempt to spell correctly and aloud 
words assigned them by an impartial judge. 
Competition may be individual, with players 
eliminated when they misspell a word and 
the last remaining player being the winner, 
or between teams, the winner being the team 
with the most players remaining at the close 
of the contest. The spelling bee is an old cus­
tom that was revived in schools in the United 
States in the late 19th Century and enjoyed 
a great vogue there and in Great Britain. In 
the United States, local, regional, and national 
competitions continue to be held annually.
spelter, zinc in the form of slabs cast from 
the liquid obtained in the process of reducing 
the ores. Spelter is the most common com­
mercial form of zinc metal. See zinc.
Spelthorne, district (borough), county of Sur- 
rey, England, bounded on the south and west 
by the River Thames and on the north and 
east by Greater London. It includes Staines 
(the principal settlement and district head- 
quarters), Ashford, Shepperton, Sunbury, and 
the southem edge of London’s Heathrow Air­
port. It is crossed by the M3 motorway and 
other major roads out of London. A remark­
able feature of the district is the large fraction 
of its area covered by water. There is a series 
of large reservoirs, including a vast one at 
Littleton, fed by the Thames and designed to 
supply the needs of London. The area of the 
district is 22 sq mi (56 sq km). Pop. (1983 
est.) 91,100.
Spelvin, George, U.S. theatrical convention 
used in the credits commonly to conceal dual 
roles or for a corpse or other anthropomorphic 
props. Spelvin first “appeared” on Broadway 
in the cast list of Charles A. Gardiner’s Karl 
the Peddler in 1886. Winchell Smith employed 
the character in many of his plays, beginning 
with Brewster’s Millions in 1906. He appeared 
with Maude Adams in Joon of Are (1908), as 
a Betting Man in High Button Shoes (1947), 
and as Colonel Dent in Jane Eyre (1958).



D.W. Griffith cast Spelvin as a Union sol­
dier in his epochal film The Birth of a Na­
tion (1915) and as a dancer in Way Down 
East (1920). He also had a small role in 
the Academy Award-winning From Here to 
Eternity (1953). Spelvin was first listed in 
television credits in the dramatic series The 
Fugitive, and from time to time he has filled 
out the cast of such daytime soap operas as 
The Guiding Light and Edge of Night.
When a female character is needed, the 

player is listed as Georgiana, or Georgette, 
Spelvin. Spelvin’s British counterparts are 
Walter Plinge, Mr. F. Anney, and Mr. Bart.
Spemann, Hans (b. June 27, 1869, Stuttgart, 
Württemberg—d. Sept. 12, 1941, Freiburg 
im Breisgau, Ger.), embryologist who was 
awarded the Nobel Prize in Medicine or Phys- 
iology in 1935 for the disco very of the effect 
now known as embryonic induction, the influ­
ence exercised by various parts of the embryo 
that directs the development of groups of cells 
into particular tissues and Organs.

Spemann, initially a medical student, at­
tended the universities of Heidelberg, Mu­
nich, and Würzburg and graduated in zoology, 
botany, and physics. He worked at the Zo­
ological Institute of Würzburg (1894-1908), 
held a professorship at Rostock (1908—14), 
was director of the Kaiser Wilhelm Institute 
for Biology in Berlin (1914-19), and occu­
pied the chair of zoology at Freiburg (1919- 
35). His concept of induction was based upon 
a lifetime of research into the early devel­
opment of the newt. His work showed that, 
in the earliest stages, the fate of the em­
bryonic parts has not been determined: if a 
piece of presumptive skin tissue is excised 
and transplanted into an area of presumptive 
nervous tissue, it will form nervous tissue, 
not skin. These results illuminated not only 
normal processes of development but also the 
origin of congenital abnormalities. Spemann 
summarized his researches in Experimentelle 
Beiträge zu einer Theorie der Entwicklung 
(1936; Embryonic Development and Induc­
tion, 1938).
Spence, Sir Basil (Urwin) (b. Aug. 13,
1907, Bombay—d. Nov. 19, 1976, Eye, Suf­
folk, Eng.), architect best known for the new 
Coventry cathedral, built to replace the cathe­
dral that had been gutted during a World War 
II bombing raid.

Sir Basil Spence, 1972
J.S. Lewinski

He was educated at the schools of architec­
ture of London and Edinburgh universities 
and worked in Sir Edwin Lutyens’ office on 
drawings for the Viceroy’s House in New 
Delhi. Before the war he built large country

houses, and in 1951 he won the competition 
for the new Coventry cathedral (completed 
in 1962). This monumental, richly decorated 
structure incorporates the ruins of the bombed 
14th-century cathedral. He gave his account 
of the project in Phoenix at Coventry (1962).
Spence had a strong sense of the relations of 

buildings to landscape, as shown especially in 
his designs for the University of Sussex (first 
quadrangle 1962-63), in a beautiful Down- 
land setting. He also designed parish churches, 
housing developments, apartment buildings, 
theatres, factories, and office buildings. He 
was knighted in 1960, and from 1961 to 1968 
he was professor of architecture at the Royal 
Academy. He was architect for the British 
Embassy at Rome (completed in 1971) and 
for the British pavilion at Expo 67 in Mon­
treal. His New Buildings in Old Cities was 
published in 1973.
Spence, Kenneth Wartinbee (b. May 6,
1907, Chicago—d. Jan. 12, 1967, Austin, 
Texas, U.S.), U.S. psychologist who attempted 
to construct a comprehensive theory of be- 
haviour to encompass conditioning and other 
simple forms of leaming and behaviour mod- 
ification.

Spence was raised and educated in Canada, 
returning to the United States in 1930 to 
study at Yale University, where he received 
his doctorate three years later. He began his 
behavioral studies at the Yale Laboratories of 
Primate Biology in Orange Park, Fla., and 
from 1938 continued them at the State Uni­
versity of Iowa (now the University of Iowa), 
where he became head of the psychology de- 
partment in 1942. In 1964 he left Iowa to 
head the psychology department at the Uni­
versity of Texas at Austin.

Spence’s work convinced him that discrim- 
inate leaming takes place by establishing 
Connections between specific stimuli and re- 
sponses, reinforced by a reward when the 
proper response is given. In Behavior Theory 
and Conditioning (1956), he related his find- 
ings to behaviour in general, as well as to spe­
cific learning systems. The strength of learning 
potential, in Spence’s view, is dependent both 
on the strength of the drive (such as hunger 
or sex) that the response satisfies and on the 
strength of the incentive, the chief variables of 
which are the amount of reinfprcement given 
and the delay between the response and the 
reward.
Spencer, Sir (Walter) Baldwin (b. June 23, 
1860, Stretford, Lancashire, Eng.—d. July 14, 
1929, Tierra del Fuego), English biologist and 
anthropologist, the first trained and experi- 
enced scientist to enter the field of Australian 
anthropology.

After briefly studying art, Spencer went to 
Owens College and in 1881 to Exeter College, 
Oxford, receiving his B.A. with first-class hon- 
ours in natural Science in 1884. He became a 
professor of biology at the University of Mel­
bourne in 1887.

Spencer’s interest in anthropology blossomed 
in 1894, when he joined the Horn Scientific 
Expedition to explore central Australia and 
met Francis James Gillen, who had been inde- 
pendently pursuing studies of the Aborigines. 
In 1896 Spencer and Gillen began the study 
that resulted in the publication of The Native 
Tribes of Central Australia (1899). Getting 
to know the Aborigines intimately and win­
ning their tmst, the two men accumulated an 
immense amount of information about Abo­
riginal customs, rituals, and beliefs. In 1904 
they published The Northern Tribes of Central 
Australia, which drew on their travels around 
the Gulf of Carpentaria and conveyed a living 
picture of seminomadic, food-gathering and 
hunting people engaged in everyday economic 
and social activities and rituals. Spencer be­
lieved that the Aborigines’ social organization 
illustrated an early stage in the development 
of mankind.
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In 1901 Spencer became a fellow of the 
Royal Society and was knighted in 1916. He 
also wrote The Arunta: A Study of the Stone 
Age People (1927), in which he renewed and 
confirmed his earlier views, and Wandering 
in the Wilds of Australia (1928), a populär 
account of his experiences. He died while on 
an expedition to Tierra del Fuego to study the 
last Indians at Ushuaia.
Spencer, Charles: see Sunderland, Charles 
Spencer, 3rd earl of.
Spencer, H erbert (b. April 27, 1820, Derby, 
Derbyshire, Eng.—d. Dec. 8, 1903, Brighton, 
Sussex), English sociologist and philosopher, 
an early advocate of the theory of evolu­
tion, who achieved an influential synthesis of 
knowledge, advocating the preeminence of the 
individual over society and of Science over 
religion. His magnum opus was The Synthetic 
Philosophy, a comprehensive work completed 
in 1896 and containing volumes on the prin­
ciples of biology, psychology, morality, and 
sociology.

Life and works. Spencer’s father, William 
George Spencer, was a schoolmaster, and his

Herbert Spencer
The Gernsheim Collection, the University of Texas at Austin

parents’ dissenting religious convictions in- 
spired in him a nonconformity that continued 
active even after he had abandoned the Chris­
tian faith. Spencer declined an offer from 
his uncle, the Rev. Thomas Spencer, to send 
him to Cambridge, and in consequence his 
higher education was largely the result of his 
own reading, which was chiefly in the nat­
ural Sciences. He was, for a few months, a 
schoolteacher and from 1837 to 1841 a rail­
way civil engineer.

In 1842 he contributed some letters (repub- 
lished later as a pamphlet, The Proper Sphere 
of Government, 1843) to The Nonconformist, 
in which he argued that it is the business 
of govemments to uphold natural rights and 
that they do more harm than good when 
they go beyond this. After some association 
with progressive joumalism through such pa­
pers as The Zoist (devoted to mesmerism and 
phrenology) and The Pilot (the organ of the 
Complete Suffrage Union), Spencer became 
in 1848 a subeditor of The Economist. In 
1851 he published Social Statics (reissued in 
1955), which contained in embryo most of his 
later views, including his argument in favour 
of an extreme form of economic and so­
cial laissez-faire. About 1850 Spencer became 
acquainted with Marian Evans (the novelist 
George Eliot), and his philosophical conver- 
sations with her led some of their friends to
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expect that they would marry; but in his Au­
tobiography (1904) Spencer denies any such 
desire, much as he admired Evans’ intellectual 
powers. Other friends were G.H. Lewes, T.H. 
Huxley, and J.S. Mill. In 1853 Spencer, hav­
ing received a legacy from his uncle, resigned 
his position with The Economist.

Having published the first part of The Prin­
ciples of Psychology in 1855, Spencer in 1860 
issued a prospectus and accepted subscriptions 
for a comprehensive work, The Synthetic Phi­
losophy, which was to include, besides the 
already published Principles of Psychology, 
volumes on first principles and on biology, 
sociology, and morality. First Principles was 
published in 1862, and between then and 
1896, when the third volume of The Prin­
ciples of Sociology appeared, the task was 
completed. In order to prepare the ground for 
The Principles of Sociology, Spencer started 
in 1873 a series of works called Descriptive 
Sociology, in which information was provided 
about the social institutions of various soci- 
eties, both primitive and civilized. The series 
was interrupted in 1881 because of lack of 
public support. Spencer was a friend and ad- 
viser of Beatnce Potter, later Beaüice Webb, 
the social reformer, who frequently visited 
Spencer during his last illness and left a sym- 
pathetic and sad record of his last years in My 
Apprenticeship (1926). Spencer died in 1903, 
at Brighton, leaving a will by which trustees 
were set up to complete the publication of the 
Descriptive Sociology. The series comprised 
19 parts (1873-1934).
Spencer was one of the most argumentative 

and most discussed English thinkers of the 
Victorian period. His strongly scientific Orien­
tation led him to urge the importance of ex- 
amining social phenomena in a scientific way. 
He believed that all aspects of his thought 
formed a coherent and closely ordered system. 
Science and philosophy, hè held, gave support 
to and enhanced individualism and progress. 
Though it is natural to eite him as the great 
exponent of Victorian optimism, it is notable 
that he was by no means unaffected by the 
pessimism that from time to time clouded the 
Victorian confidence. Evolution, he taught, 
would be followed by dissolution, and indi­
vidualism would come into its own only after 
an era of socialism and war.

The synthetic philosophy in outline. Spencer 
saw philosophy as a synthesis of the funda­
mental principles of the special Sciences, a sort 
of scientific summa to replace the theological 
systems of the Middle Ages. He thought of 
unification in terms of development, and his 
whole scheme was in fact suggested to him 
by the evolution of biological species. In First 
Principles he argued that there is a fundamen­
tal law of matter, which he called the law of 
the persistence of force, from which it follows 
that nothing homogeneous can remain as such 
if it is acted upon, because any external force 
must affect some part of it differently from 
other parts and cause difference and variety to 
arise. From this, he continued, it would follow 
that any force that continues to act on what 
is homogeneous must bring about an increas­
ing variety. This “law of the multiplication of 
effects,” due to an unknown and unknowable 
absolute force, is in Spencer’s view the clue 
to the understanding of all development, cos- 
mic as well as biological. It should be noted 
that Spencer published his idea of the evolu­
tion of biological species before the views of 
Charles Darwin and the British naturalist Al­
fred Rüssel Wallace were known, but Spencer 
at that time thought that evolution was caused 
by the inheritance of acquired characteristics, 
whereas Darwin and Wallace attributed it to 
natural selection. Spencer later accepted the 
theory that natural selection was one of the 
causes of biological evolution, and he him­

self coined the phrase “survival of the fittest” 
(Principles of Biology [1864], vol. 1, p. 444).

Sociology and social philosophy. That Spen­
cer first derived his general evolutionary 
scheme from reflection on human society is 
seen in Social Statics, in which social evo­
lution is held to be a process of increasing 
“individuation.” He saw human societies as 
evolving by means of increasing division of 
labour from undifferentiated hordes into com­
plex civilizations. Spencer believed that the 
fundamental sociological Classification was be­
tween military societies, in which Cooperation 
was secured by force, and industrial societies, 
in which Cooperation was voluntary and spon- 
taneous.

Evolution is not the only biological concep­
tion that Spencer applied in his sociological 
theories. He made a detailed comparison be­
tween animal organisms and human societies. 
In both he found a regulative system (the cen­
tral nervous system in the one, govemment in 
the other), a sustaining system (alimentation 
in the one case, industry in the other), and a 
distribution system (veins and arteries in the 
first; roads, telegraphs, etc., in the second). 
The great difference between an animal and 
a social organism, he said, is that, whereas in 
the former there is one consciousness relating 
to the whole, in the iatter consciousness exists 
in each member only; society exists for the 
benefit of its members and not they for its 
benefit.

This individualism is the key to all of Spen­
cer’s work. His contrast between military and 
industrial societies is drawn between despo- 
tism, which is primitive and bad, and indi­
vidualism, which is civilized and good. He 
believed that in industrial society the order 
achieved, though planned by no one, is deli- 
cately adjusted to the needs of all parties. In 
The Man Versus the State (1884) he wrote 
that England’s Tories generally favour a mil­
itary and Liberais an industrial social order 
but that the Liberals of the Iatter half of the 
19th Century7, with their legislation on hours 
of work, liquor licensing, sanitation, educa­
tion, etc., were developing a “New Toryism” 
and preparing the way for a “coming slavery.” 
“The function of liberalism in the past was 
that of putting a limit to the powers of kings. 
The function of tme liberalism in the future 
will be that of putting a limit to the powers of 
parliaments.”
Metaphysics. In his emphasis on variety 

and differentiation, Spencer was unwittingly 
repeating, in a 19th-century idiom, the meta­
physics of liberalism that Spinoza and Leibniz 
had adumbrated in the 17th Century. Spinoza 
had maintained that “God or Nature” has an 
infinity of attributes in which every possibil- 
ity is actualized, and Leibniz had argued that 
the perfection of God is exhibited in the in­
finite variety of the universe. Though neither 
of them believed that time is an ultimate fea­
ture of reality, Spencer combined a belief in 
the reality of time with a belief in the even­
tual actualization of every possible variety of 
being. He thus gave metaphysical support to 
the liberal principle of variety, according to 
which a differentiated and developing society 
is preferable to a monotonous and static one.

Evaluation. Spencer’s attempt to synthesize
the Sciences showed a sublime audacity that 
has not been repeated because the intellec­
tual specialization he welcomed and predicted 
increased even beyond his expectations. His 
sociology, although it gave an impetus to the 
study of society, was superseded as a result 
of the development of social anthropology 
since his day and was much more concemed 
with providing a rationale for his social ideals 
than he himself appreciated. Primitive men, 
for example, are not the childlike emotional 
creatures that he thought them to be, nor is 
religion to be explained only in terms of the 
souls of ancestors. When T.H. Huxley said 
that Spencer’s idea of a tragedy was “a deduc-

tion killed by a fact,” he called attention to 
the system-building feature of Spencer’s work 
that led him to look for what confirmed his 
theories and to ignore or to reinterpret what 
conflicted with them. (H.B.A.)
m a j o r  w o r k s . Philosophy and religion. The 
Nature and Reality of Religion, 1885 (withdrawn 
from publication). Spencer’s series on Synthetic 
Philosophy comprises: First Principles, 1862; The 
Principles o f Biology, 2 vol., 1864-67; The Princi­
ples o f Psychology, 1855; The Principles o f Sociol­
ogy, 3 vol., 1876-96; The Principles of Ethics, 2 
vol., 1892-93.
Political and social. The Proper Sphere of Gov­

ernment, 1843; Social Statics, 1851; Education: 
Intellectual, Moral, Physical, 1861; The Study of 
Sociology, 1872; The Man Versus the State, 1884; 
Facts and Comments, 1902.

Other works. Essays: Scientific, Political, and 
Speculative, 3 vol., 1891; Autobiography, 1904, an 
intellectual rather than a personal autobiography. 
B iB L io G R A P H Y . A so-called official biography is 
that by David Duncan, Life and Letters o f Herbert 
Spencer, 2 vol. (1908). T.H. Huxley, in “Evolution 
and Ethics,” in Collected Essays, vol. 9 (1894), 
accuses Spencer of “fanatical individualism” and 
“reasoned savagery.” H. Sidgwick, Lectures on the 
Ethics o f T.H. Green, Mr. Herbert Spencer and J. 
Martineau, pp. 135-312 (1902); and G.E. Moore, 
Principia Ethica, sect. 31—35 (1903, reprinted 
1954), contain detailed criticisms of Spencer’s eth­
ical theory. See also J. Rumney, Herbert Spencer’s 
Sociology: A Study in the History of Social Theory 
(1934); S. Andreski (ed.), Principles of Sociology, 
abr. ed. (1969), which includes an analysis and 
assessment of Spencer’s sociological theory; D. 
MacRae (ed.), The Man Versus the State: With 
Four Essays on Politics and Society (1969), in 
which the introduction (pp. 7-54) deals with Spen­
cer’s views on society and politics; J.Y.D. Peel, 
Herbert Spencer: The Evolution of a Sociologist 
(1971); and David Wiltshire, Social and Political 
Thought o f Herbert Spencer (1977).
Spencer, John Charles Spencer, 3rd Earl,
also called (until 1834) v i s c o u n t  a l t h o r p  (b . 
May 30, 1782, London—d. Oct. 1, 1845, near 
Clayworth, Nottinghamshire, Eng.), states- 
man, leader of the British House of Commons

The 3rd Earl Spencer, detail pf a chalk 
drawing by Charles Turner; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

and chancellor of the Exchequer from 1830 to 
1834; he greatly aided Lord John Russell (af­
terward Ist Earl Russell), chief author of the 
Reform Bill of 1832, in securing its passage in 
the Commons. Courageous, honest, and sensi­
ble though not brilliant, he successfully led an 
ill-assorted majority of Whigs, Radicals, and 
Irish against an Opposition powerfully directed 
by Sir Robert Peel.

As Viscount Althorp, he sat in the House of 
Commons for 30 years, from 1804. In 1827 
he declined the leadership of the Whig Op­
position, but in November 1830 he accepted 
office in the new ministry of the 2nd Earl 
Grey. In addition to his work on the Reform 
Bill, he sponsored the Factory Act of 1833 
(Althorp’s Act), restricting the employment of 
children in textile mills. His Opposition to a 
“coercion” bill against Irish nationalists led to 
Grey’s resignation (1834). Althorp remained



in office four more months, but when he 
inherited the Spencer earldom and left the 
House of Commons, King William IV took 
the opportunity to dismiss (November 15) the 
govemment of Grey’s successor, the 2nd Vis­
count Melbourne. Spencer then retired from 
politics.
Spencer, Robert: see Sunderland, Robert 
Spencer, 2nd earl of.
Spencer, Sir Stanley (b. June 30, 1891, 
Cookham, Berkshire, Eng.—d. Dec. 14, 1959, 
Taplow, Buckinghamshire), one of the lead­
ing painters in England between world wars, 
whose work primarily draws upon Christian 
religious subjects. Spencer’s work has Surreal- 
istic overtones, a curiously distorted style of 
drawing, and a strong element of satiric social 
comment. He studied at the Slade School and 
first exhibited at the New English Art Club.

He frequently used his hometown as a set­
ting and employed modem dress in his paint­
ings based on biblical themes. In the huge 
“Resurrection” (1928-29; Sandham Memo­
rial Chapel, Burghclere, Hampshire) dead sol­
diers in Cookham churchyard struggle from 
their tombs into a cross-strewn landscape. In 
“The Resurrection: Port Glasgow” (1950; Tate 
Gallery, London) the swollen figures swarm
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“Self-Portrait,” pencil drawing by Sir 
Stanley Spencer, 1919; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

and writhe over the picture space in attitudes 
that suggest the apocalyptic visions of early 
medieval sculpture.

Spencer also painted highly finished land­
scapes and humorous comments on the ab- 
surdity of human behaviour. “The Nursery” 
(1936; Museum of Modem Art, New York 
City) is a biting satiric comment on the par- 
ent-child relationship. Spencer was elected to 
the Royal Academy (1950) and knighted in 
1959.
Spencer carbine, any of a family of rim-fire 
repeating arms—both carbines and rifles— 
that were widely used in the U.S. Civil War. 
The carbine was invented by Christopher M. 
Spencer of Connecticut and was patented in 
1860. Its buttstock contained a magazine car- 
rying seven cartridges that could be fired in 
about 18 seconds. The cartridges were fed to 
the breech by pressure from a spring in the 
magazine. With the addition of the Blakeslee 
cartridge box as an auxiliary, the Spencer car­
bine had greatly improved capacity for sus- 
tained fire. The box contained from 6 to 13 tin 
tubes, each of which held seven cartridges. It 
was almost exclusively a cavalry weapon, and 
it was normally chambered in .52 calibre. The 
weapon had a 22-inch (56-centimetre) barrel 
and was 39 in. long overall. The Spencer rifle 
was of similar design but had a barrel 47 in. 
long.
Spencer Gulf, triangulär inlet of the Indian 
Ocean, indenting the southeastern coast of 
South Australia, between the Eyre and Yorke 
peninsulas. Its maximum width is 80 mi 
(130 km) and overall length 200 mi. The Sir 
Joseph Banks, Thistle, Gambier, and Neptune

islands are located in its 50-mi-wide mouth. 
Mangrove swamps line the eastem shore and 
marine fibre beds the western. Major ports are 
Whyalla, Port Pirie, and Port Augusta (near 
the head of the inlet) and Port Lincoln (at the 
entrance on the west). Explored by Matthew 
Flinders in 1802, the gulf was named in hon- 
our of Earl Spencer, first lord of the Admiralty 
(1794-1801).
Spencerian penmanship, style of cursive 
script developed by Platt Rogers Spencer (died 
1864) of Geneva, Ohio. Energetically pro- 
moted by five sons and a nephew, the Spence­
rian method became the most widely known

Spencerian handwriting from “Pioneer Anthem,” 
by Platt Rogers Spencer, 1850; in the collection of 
Dartmouth College, Hanover, N.H.
By courtesy of Ray Nash

system of handwriting instruction in the third 
quarter of the 19th Century. In partnership 
with Victor M. Rice, who became New York 
state Superintendent of public instruction, 
Spencer in 1848 began issuing engraved copy 
slips in series and by the thousands. These 
were followed in the 1850s by copybooks with 
engraved and lithographed models that were 
used in U.S. schoolrooms for several decades.
Spender, Sir Stephen (Harold) (b. Feb. 28, 
1909, London), English poet and critic, who 
made his reputation in the 1930s with poems 
expressing the politically conscience-stricken, 
leftist “new writing” of that period. In the fol­
lowing decades Spender, in some ways a more 
personal poet than his early associates, became 
increasingly more autobiographical, tuming 
his gaze from the extemal topical Situation to 
the subjective experience. From the 1940s he 
was better known for his perceptive criticism 
and his editorial association with the influen­
tial reviews Horizon (1940-41) and Encounter 
(1953-67) than he was as a poet.
A nephew of the Liberal journalist and bi- 

ographer J.A. Spender, he was educated at 
University College School, London, and at 
University College, Oxford. While an under- 
graduate he met the poets W.H. Auden and 
C. Day-Lewis, and during 1930-33 he spent 
many months in Germany with the writer 
Christopher Isherwood. Among important in- 
fluences shown in his early volumes—Poems 
(1933); Vienna (1934); Trial of a Judge, a verse 
play (1938); and The Still Centre (1939)— 
were the poetry of the German Rainer Maria 
Rilke and of the Spaniard Federico Garcia 
Lorca. Above all, his poems expressed a self- 
critical, compassionate personality. His repu­
tation for humanism and honesty is fully vin- 
dicated in subsequent volumes—Ruins and 
Visions (1942), Poems of Dedication (1947), 
The Edge of Being (1949), Collected Poems 
(1955), Selected Poems (1965), and The Gen- 
erous Days (1971).
Spender’s prose works include short stories 

(The Burning Cactus, 1936), a novel (The 
Backward Son, 1940), literary criticism (The 
Destructive Element, 1935; The Creative El­
ement, 1953; The Making of a Poem, 1955; 
The Struggle of the Modern, 1963), an auto­
biography (World Within World, 1951), and 
uncollected essays with new commentary (The 
Thirties and After, 1978). His account of a 
trip to China, Chinese Journal, with draw- 
ings and photographs by David Hockney, was 
published in 1982.

During World War II Spender was a member 
of the National Fire Service (1941-44). After 
the war he made several visits to the United 
States, teaching and lecturing at universities.
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In 1970 he was appointed professor of English 
at University College, University of London; 
he became professor emeritus in 1977. He was 
knighted in 1983.
Spener, Philipp Jakob (b. Jan. 23, 1635, 
Rappoltsweiler, Upper Alsace—d. Feb. 5, 
1705, Berlin), theologian, author, and a lead­
ing figure in German Pietism, a movement 
among 17th- and 18th-century Lutherans that 
stressed personal improvement and upright 
conduct as the most important manifestations 
of Christian faith.

Spener’s early education was influenced by 
the teachings of the Lutheran theologian Jo­
hann Amdt and by such Puritans as the 
English preacher Richard Baxter. During his 
studies at Strassburg (1651-59) he developed 
an interest in reforming Lutheran orthodox 
theology and practice. In particular, he ob­
jected to the rigidity of ecclesiastical structures 
and the lack of moral discipline among the 
clergy.

At the age of 31, Spener became president of 
the Lutheran Church at Frankfurt am Main, 
where he began his collegia pietatis (“schools 
of piety”), devotional gatherings intended to 
encourage personal spiritual growth, prayer, 
and Bible study. His extensive correspondence 
with the German clergy contributed to the 
growth of Pietism, as did his major work, Pia 
Desideria (1675; Pious Desires, 1964). That 
work outlined Pietism’s basic program and 
eamed Spener a reputation throughout Ger­
many as the spokesman for the movement. 
His emphasis upon practice was often con­
sidered extreme, to the detriment of doctrine. 
But the doctrinal conflicts of his time deeply 
concemed Spener, who considered many of 
them harmful and irrelevant. In 1686 he was 
made first court chaplain at Dresden, then the 
most valued position in the German Lutheran 
Church, but his views soon aroused Opposi­
tion. Attacks upon Pietism came from the or­
thodox Lutherans at the University of Leipzig 
and from the Saxon court, whose elector, John 
George III, had been rebuked by Spener for 
drunkenness.

Spener consequently moved to Berlin in 1691 
to become provost of St. Nicholas’ Church. 
There he gained from the Brandenburg-Prus- 
sian court the support that enabled him to 
carry out numerous reforms. At the new Uni­
versity of Halle, founded on a Pietist basis by 
the Elector of Brandenburg in 1694, Spener 
obtained positions for his disciples Christian 
Thomasius and August H. Francke. By the 
time of Spener’s death, Pietism was well estab­
lished in Germany, and its influence reached 
to England and eventually to the British 
colonies in America. Other important works 
among Spener’s more than 300 writings are 
Das geistliche Priestertum (1677; “The Spiri­
tual Priesthood”) and Die allgemeine Gottes­
gelehrtheit (1680; “General Theology”).
Spengler, Oswald (b. May 29, 1880, 
Blankenburg, Ger.—d. May 8, 1936, Munich), 
Philosophen whose reputation rests entirely 
on his influential study Der Untergang des 
Abendlandes, 2 vol. (1918-22; The Decline of 
the West, 1926-28), a major contribution to 
social theory.
After taking his doctorate at Halle (1904), 

Spengler worked as a schoolmaster until 1911, 
when he went to live in Munich on a small in­
heritance and began work on Der Untergang. 
The first volume, published in 1918, won him 
immediate acclaim from the general public. 
The second volume followed in 1922, and a 
revised edition of the first a year later. From 
1919 onward, Spengler tried to tum his repu­
tation to account as a political commentator, 
but he met with little success.

Der Untergang is a study in the philosophy of 
history. Spengler contended that because most
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civilizations must pass through a life cycle, 
not only can the historian reconstruct the past 
but he can predict “the spiritual forms, dura­
tion, rhythm, meaning and product of the still

Spengler, pencll drawing by K.
Grossmann, 1920; in a private 
collection
Deutsche Fotothek, Dresden

unaccomplished stages of our Western histo­
ry.” Unlike Arnold Toynbee, who later held 
that cultures are usually “apparented” to older 
cultures, Spengler contended that the spirit of 
a culture can never be transferred to another 
culture. He believed that the West had already 
passed through the Creative stage of “culture” 
into that of reflection and material comfort 
(“civilization” proper, in his terminology) and 
that the future could only be a period of irre­
versible decline.

Spengler’s work won scant approval from 
professional scholars, who were scandalized by 
his unorthodox methods and contemptuous of 
his errors of fact. He was also criticized by the 
National Socialist Party, despite some affinity 
between his political ideas and Nazi dogma, 
and after Hitler’s rise to power in 1933, Speng­
ler lived in isolation until his death.

Among his other works, Der Mensch und 
die Technik (1931; Man and Technics, 1932) 
stands out. There is a critical estimate of his 
work by H. Stuart Hughes (1952), and R.G. 
Collingwood wrote on his theory of historical 
cycles in Antiquity (1927).
Spenser, Edmund (b. 1552/53, London—d. 
Jan. 13, 1599, London), English poet whose 
long allegorical poem, The Faerie Queene, was 
an imaginative vindication of Protestantism

Spenser, oil painting by an unknown artist; in the 
collection of Pembroke College, Cambridge, Eng.
By courtesy of the Master and Fellows, Pembroke College, Cambridge,
Eng.

and Puritanism and a glorification of England 
and Queen Elizabeth. It was written in what 
came to be called the Spenserian stanza (q.v.).

Youth and education. Little is certainly 
known about Spenser. He was related to a 
noble Midlands family of Spencer, whose for- 
tunes had been made through sheep raising,

and to three of whom—Ladies Carey, Comp- 
ton, and Strange—he dedicated poems. His 
own immediate family was not wealthy. He 
was entered as a “poor boy” in the Merchant 
Taylors’ grammar school, headed by Richard 
Mulcaster, a teacher with advanced ideas and 
respect for English as a literary medium. Still, 
Spenser, in 45 hours of dass per week, would 
have studied mainly Latin, with some He- 
brew, Greek, and music.

In 1569, when he was about 16, his English 
versions of poems by the 16th-century French 
poet Joachim du Bellay and his translation of 
a French version of a poem by the Italian poet 
Petrarch appeared at the beginning of an anti- 
Catholic prose tract, “The Theatre for World- 
lings”; they were no doubt commissioned by 
its chief author, the wealthy Flemish expatri- 
ate Jan van der Noodt. (Some of these poems 
he later revised for his Complaints volume.)
From May 1569 Spenser was a student in 

Pembroke Hall (now Pembroke College) of 
the University of Cambridge, where, along 
with perhaps a quarter of the students, he was 
classed as a sizar—a student who, out of fi­
nancial necessity, performed various menial or 
semimenial duties. According to the Statutes 
of 1570 (which, like many such regulations, 
may have been an attempt to enforce what in 
part was unenforceable), his day would have 
run from 5:00 am to 8:00 or 9:00 pm , with 
compulsory attendance at worship and lec- 
tures. For his bachelor of arts degree, which 
he received in 1573, he would have studied, 
in Latin, the ancient authorities on rhetoric, 
logic, and philosophy. For his master’s degree 
he would have studied Greek language and 
literature, arithmetic, geometry, and the as- 
tronomy of the Ptolemaic system. Because of 
an epidemie he in fact left Cambridge in 1574 
but received his master of arts degree in 1576.

His best known friend at Cambridge was 
the slightly older Gabriel Harvey, a fellow of 
Pembroke, who was leamed, witty, and en- 
thusiastic for ancient and modem literature 
but also pedantic, devious, and ambitious for 
the life of action and power at the same time 
that he was unaware of his own shortcomings 
for this role. There is no reason to believe that 
Spenser shared the most distasteful of these 
qualities, but, in the atmosphere of social mo­
bility and among the new aristocracy of Tu- 
dor England, it is not surprising that Spenser 
hoped for preferment to higher position. He 
shows, at some points in his career, Symp­
toms of frustration over unresponsiveness to 
his needs and wishes, but the evidence does 
not suggest that this frustration was obsessive.
His period at Cambridge was undoubtedly 

important for the acquisition of his wide 
knowledge not only of the Latin and some of 
the Greek classics but also of Italian, French, 
and English literature of his own and ear­
lier times. His knowledge of the traditional 
forms and themes of lyrical and narrative po­
etry provided foundations for him to build 
his own highly original compositions. With­
out the Roman epic poet Virgil’s Aeneid, the 
15th-century Italian Ludovico Ariosto’s Or­
lando Furioso, and, later, Torquato Tasso’s 
Gerusalemme liberata (1581), Spenser could 
not have written his heroic, or epic, poem 
The Faerie Queene; without Virgil’s Bucolics 
and the later tradition of pastoral poetry in 
Italy and France, he could not have written 
The Shepheardes Calender; and without the 
Latin, Italian, and French examples of the 
highly traditional marriage ode and the sonnet 
and canzone forms of Petrarch and succeed­
ing sonneteers, he could not have written his 
greatest lyric, Epithalamion, and its accom- 
panying sonnets, Amoretti. The pattems of 
meaning in his poetry are often woven out 
of the traditional interpretations—developed 
through Classical times and his own—of pa- 
gan myth, divinities, and philosophies and out 
of an equally strong experience of the faith 
and doctrines of Christianity; these pattems

he further enriched by the use of medieval 
and Contemporary story, legend, and folklore.

Spenser’s religious training was a most im­
portant part of his education. He could not 
have avoided some involvement in the bitter 
struggles that took place in his university over 
the path the new Church of England was to 
tread between Roman Catholicism and ex­
treme Puritanism. Contraiy to a former view, 
there is little reason to believe that he inclined 
toward the Puritanical side. His first known 
appointment (after a blank of several years, 
when he may have been in the north of En­
gland) was in 1578 as secretary to Bishop John 
Young of Rochester, formerly master of Spen­
ser’s college at Cambridge. His first important 
publication, The Shepheardes Calender (1579 
or 1580), is more concemed with the bishops 
and affairs of the English Church than is any 
of his later work.
Early works. The Shepheardes Calender 

can be called the first work of the English 
literary Renaissance. Following the example 
of Virgil and of many later poets, Spenser 
was beginning his career with a series of 
eclogues (literally “selections,” usually short 
poems in the form of pastoral dialogues), in 
which various characters, in the guise of in­
nocent and simple shepherds, converse about 
life and love in a variety of elegantly managed 
verse forms, formulating weighty—often satir­
ical—opinions on questions of the day. The 
paradoxical combination in pastoral poetry of 
the simple, isolated life of shepherds with the 
sophisticated social ambitions of the figures 
symbolized or discussed by these shepherds 
(and of their probable readership) has been 
of much interest in modern literary criticism. 
The archaic quality of its language, sometimes 
deplored, was partly motivated by a desire to 
continue older English poetic traditions, like 
that of Chaucer. Archaic vocabulary is not so 
marked a feature of his later work.

The two years 1578-80 probably produced 
more changes in Spenser’s life than did any 
other corresponding period. He appears by 
1580 to have been serving the fascinating, 
highly placed, and unscrupulous earl of Leices- 
ter and to have become a member of the liter­
ary circle led by Sir Philip Sidney, Leicester’s 
nephew, to whom the Calender was dedicated 
and who praised it in his important critical 
work The Defence of Poesie (1595). Spenser 
remained permanently devoted to this brilliant 
writer and good nobleman, embodied him 
variously in his own poetry, and moumed his 
early death in an elegy. By 1580 Spenser had 
also started work on The Faerie Queene and in 
the previous year had apparently married one 
Machabyas Chylde. It is an interesting side- 
light on his personal character, of which next 
to nothing is known, that at a meeting with 
Gabriel Harvey in London in 1578, Spenser 
gave his friend four English books of humor- 
ous tales with the proviso that if Harvey did 
not read them all by January 1, he should sur­
render to Spenser his four volumes in Greek 
of the amusing writer Lucian. From another 
of Harvey’s notations it is known that Spenser 
gave him a little book recommending foreign 
travel, with practical hints and a description of 
Naples (though nothing is known of Spenser’s 
ever having travelled abroad). Later notations 
suggest that by 1580 Spenser may have been 
living 'as a modish young man about town, 
with Italianate and French leanings. Latin 
verses by Spenser sent to Harvey in 1579 show 
him eager to undertake a contemplated trip to 
France on Leicester’s business but reluctant to 
leave behind someone in England with whom 
he was wildly in love. He asserts that Harvey 
would never thus have allowed love to stand 
in the way of ambition. With the same let­
ter went another one, also published, pointing 
out the danger to himself of dedicating a work 
to Sidney if Sidney might happen to consider 
it insufl&ciently meritorious. The ironies in 
Harvey’s and Spenser’s exchange of letters are



so intricate as to make it difficult to draw 
further conclusions from them about Spenser, 
except that he was young, ambitious, accom- 
plished, and sincerely interested in the theory 
and practice of poetry. Finally, in 1580, he 
was made secretary to the new lord deputy of 
Ireland, Arthur Lord Grey, who was a friend 
of the Sidney family .

Career in Ireland. Sixteenth-century Ire­
land and the Irish were looked on by the En­
glish as a colony, although the supposed threat 
of an invasion by Spain, the Catholic enemy, 
and the conflict between an imposed English 
Church and the at first decadent Catholitism 
of the Irish were further complicating factors. 
Irish chieftains and the Anglo-Irish nobility, 
dating from as far back as the Norman Con- 
quest, encouraged native resistance to newly 
arrived English officials and landowners. As 
Grey’s secretary, Spenser accompanied the 
Lord Deputy on risky military campaigns as 
well as on more routine joumeys. But Ireland 
was certainly no exile for Spenser. He became 
deeply attached to the country, its people and 
its landscapes. He several times gives poetic 
form to romantic or idyllic reactions to the 
Irish scene, along with an equally strong dis- 
like for its unproductive wildness and lawless- 
ness. The conflict between Grey’s direct, dras­
tic governmental measures and the Queen’s 
characteristic procrastinating and temporizing 
style soon led to his frustration and recall. But 
Spenser, like many others, admired Grey’s 
methods; his later tract, A View of the Present 
State of Ireland (written 1595-96, published 
1633), argues lucidly for a typically 16th- 
century theory of rule: firm measures, consis- 
tently applied, with gentleness only for com- 
pletely submissive subject populations.

For four or five years from about 1584, 
Spenser carried out the duties of a second im­
portant official position in Ireland, deputizing 
for his friend Lodowick Bryskett as clerk of 
the lords president (govemors) of Munster, 
the southemmost Irish province. The fruits of 
his service in Ireland are plain. He was given 
a sinecure post and other favours, including 
the right to dispose of certain forfeited parcels 
of land (he no doubt indulged in profitable 
land speculation). For a time he leased the 
small property of New Abbey, County Kil- 
dare, and on this basis was first designated 
“gentleman.” Finally, he obtained a much 
larger estate in Munster. One of the chief pre- 
occupations of the presidents of this province, 
scarred as it was by war and starvation, was to 
repopulate it. To this end, large “plantations” 
were awarded to English “undertakers,” who 
undertook to make them self-sustaining by 
occupying them with Englishmen of various 
trades. In 1588 or 1589 Spenser took over the 
3,000-acre plantation of Kilcolman, about 25 
miles to the north and a little to the west of 
Cork. No doubt he took there his son and 
daughter and his wife, if she was still alive 
(she is known to have died by 1594). By ac- 
quiring this estate, Spenser made his choice 
for the future: to rise into the privileged dass 
of what was, to all intents, a colonial land 
of opportunity rather than to seek power and 
position on the more crowded ground of the 
homeland where he had made his poetic rep­
utation. In his new Situation he, like other 
undertakers, had much conflict with the local 
representative of the older Anglo-Irish aristoc- 
racy, Maurice Lord Roche; further, they had 
limited success in filling the plantations with 
English families. Even after the defeat of the 
Armada (1588), the danger of Spanish inva­
sion was taken seriously, and the threat of 
an Irish uprising was to prove all too real 10 
years later. Nevertheless, no matter what may 
be thought about the justice or the viability 
of the English hegemony in Ireland, it was 
under these conditions that Spenser brought 
his greatest poetry to completion.

“The Faerie Queene” and last years. In 
its present form, The Faerie Queene consists

of six books and a fragment (known as the 
“Mutabilitie Cantos”). According to the in- 
troductory letter, it was to contain 12 books 
each telling the adventure of one of Glori- 
ana’s knights. Like other poets, Spenser must 
have modified his general plan many times, 
yet this letter, inconsistent though it is with 
various plot details in the books that are 
extant, is probably a faithful m inor of his 
thinking at one stage. The stories actually pub­
lished were those of Holiness (the Red Cross 
Knight), Temperance (Sir Guyon), Chastity 
(Britomart, a female knight), Friendship (os- 
tensibly conceming Triamond and Cambello, 
although these play a small part), Justice (Ar- 
tegall), and Courtesy (Calidore). As a setting, 
Spenser invented the land of Faerie and its 
queen, Gloriana. To express himself he in­
vented a nine-line stanza, the first eight of 
five stresses and the last of six, whose rhyme 
pattem is ababbcbcc. Spenser proves himself 
a master: picture, music, metre, story—all are 
at one with the deeper significance of his 
poem, providing a moral heraldry of colours, 
emblems, legends, folklore, mythical allusion, 
all prompting deep, instinctive responses.
The poem was published with the help of 

Sir Walter Raleigh, who owned large lands 
to the east of Spenser’s estate. He and the 
poet came together at Kilcolman in 1589 
and became well acquainted with one an- 
other’s poetry. Spenser implies that Raleigh 
persuaded Spenser to accompany him back to 
England to present the completed portion of 
The Faerie Queene to Queen Elizabeth her- 
self. The history of this episode is charmingly 
evoked in Colin Clouts Come home againe, 
which is also one of Spenser’s most effective 
pastoral embodiments of a provincial inno­
cent up against the sophistications of a centre 
of power, with subsequent reflections on false, 
superficial love and the true love that finally 
animates a concordant universe.

Arriving thus in London with the support 
of the Queen’s favourite, Spenser was well 
received—not least by Elizabeth herself. The 
first three books of The Faerie Queene were 
duly published in 1590, together with a ded- 
ication to her and commendatory sonnets to 
notables of the court. These included, as an 
afterthought, Lord Burghley, who was per- 
haps the most powerful figure there. Spenser 
saw the book through the press, made a hur- 
ried visit to Ireland, and retumed speedily to 
London—presumably in the hope of prefer- 
ment. At this time he supervised the pririting 
of certain other of his poems in a collection 
called Complaints, many of which had prob­
ably been written earlier in his career and 
were now being published so as to profit from 
the great success of his new heroic poem. 
It is difficult to believe that the many titles 
of poems which have not survived but were 
mentioned earlier in his career were not pub­
lished in revised form and under other titles 
in his known work; for Complaints suggests 
by its miscellaneous and uneven character 
that Spenser was hastily bringing to the light 
of day nearly every last shred that he had to 
offer: early translations, an elegy, and the de- 
lightful mock-heroic poem “Muiopotmos” are 
contained in it; another item, the beast fable 
“Prosopopoia, or Mother Hubberd’s Tale,” 
apparently caused the authorities to withdraw 
unsold copies of the volume (perhaps in 1592) 
because it contained a covert attack on Lord 
Burghley. Spenser seems to have believed that 
this lord’s powerful influence was blocking his 
own and other worthy men’s progress. Nev­
ertheless, in 1591 the Queen gave Spenser a 
small pension for life.
Back in Ireland, Spenser pressed on with his 

writing, in spite of the burdens of his estate. In 
early 1595 he published Amoretti and Epitha- 
lamion, a sonnet sequence and a marriage ode 
celebrating Spenser’s marriage to his second 
wife (Elizabeth Boyle) after what appears to
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have been an impassioned courtship in 1594. 
This group of poems is unique among Renais­
sance sonnet sequences in that it celebrated a 
successful love affair culminating in marriage. 
In that year Spenser may have again been 
busy in London supervising the publication of 
a number of works, including Books IV, V, 
and VI of The Faerie Queene.
This burst of publication was the last of his 

lifetime. His early death may have been pre- 
cipitated by the penetration into Munster of 
the Irish uprising of 1598. The undertakers 
and other loyalists failed to make head against 
this. Kilcolman was bumed, and Spenser, 
probably in despair despite the Privy Council’s 
having just recommended his appointment to 
the important post of sheriff of Cork, carried 
official letters about the desperate state of af­
fairs from the president to London, where he 
died. He was buried with ceremony in West­
minster Abbey close by the grave of Geoffrey 
Chaucer. (A.K.H./Ed.)
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Spenserian stanza, verse form that consists 
of eight iambic pentameter lines followed by a 
ninth line of six iambic feet (an alexandrine); 
the rhyme scheme is ababbcbcc. The first 
eight lines produce an effect of formal unity, 
while the hexameter completes the thought 
of the stanza. Invented by Edmund Spenser 
for his poem The Faerie Queene (1590- 
1609), the Spenserian stanza has origins in 
the Old French ballade (eight-line stanzas, 
rhyming ababbcbc), the Italian ottava rima 
(eight iambic pentameter lines with a rhyme 
scheme of abababcc), and the stanza form 
used by Chaucer in his “Monk’s Tale” (eight
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lines rhyming ababbcbc). A revolutionary in- 
novation in its day, the Spenserian stanza feil 
into general disuse during the 17th and 18th 
centuries. It was revived in the 19th Century 
by the Romantic poets—e.g., Byron in Childe 
Harold’s Pilgrimage, Keats in “The Eve of St. 
Agnes,” and Shelley in “Adonais.”
Spenta Mainyu, in Zoroastrianism, the Holy 
Spirit, created by the Wise Lord, Ahura Maz- 
dä, to oppose the Destructive Spirit, Angra 
Mainyu.

Spenta Mainyu is an aspect of the Wise 
Lord himself. Through the Holy Spirit, Ahura 
Mazdä creates life and goodness. According 
to Zoroastrian belief, Spenta Mainyu protects 
and maintains many realms and creatures— 
the sky, water, earth, plants, and children yet 
to be bom.
Speransky, Mikhail Mikhaylovich, Graf
(Count) (b. Jan. 12 [Jan. 1, old style], 1772, 
Cherkutino, Russia—d. Feb. 23 [Feb. 11,
O.S.], 1839, St. Petersburg), Russian states- 
man prominent during the Napoleonic period, 
administrative secretary and assistant to Em-

Speransky, detail of a portrait by an 
unknown artist
Novosti Press Agency

peror Alexander I. He later compiled the first 
complete collection of Russian law, Complete 
Collection of the Laws of the Russian Empire, 
45 vol. (1830), leading to his supervision of 
the Digest of the Laws, 15 vol. (1832-39).

Early life. Mikhail, or Misha, Mikhaylovich 
was the son of the village priest of Cherkutino 
in central Russia. He was sent at the age of 
12 to the ecclesiastical seminary in Vladimir, 
the provincial Capital. His lack of a sumame 
(Mikhaylovich indicating simply “son of Mik­
hail”) was overcome by an imaginative uncle, 
who dubbed him Speransky, a Russified form 
of the Latin word for hope. The boy soon 
distinguished himself by his ability to analyze 
problems and to express his thoughts with 
grace and clarity, but he already displayed an 
aloofness that emphasized his consciousness 
of his intellectual superiority yet cloaked his 
very real desire to feel the affection of those 
whom he respected, a quality that was to be a 
handicap in his later official career.
As a priest’s son, he was sent at govem­

ment expense to the Main Seminary newly 
founded in St. Petersburg. On completion of 
the course, he should have retumed to his na­
tive diocese as a teacher. But a practice sermon 
so pleased the Metropolitan of St. Petersburg 
that the Synod granted permission to retain 
Speransky as a teacher of mathematics in the 
Main Seminary. Speransky resisted the urging 
of the Metropolitan that he take monastic 
vows, a step that would have opened to him 
the possibility of rising to the highest offices 
in the church. Despite his refusal, he was, in 
1795, appointed instructor of philosophy and 
prefect of the seminary.
Secretary to Prince Kurakin. At this point, 

Speransky’s future prospects were radically

changed. Prince A.B. Kurakin took him into 
his household as secretary. Here he deepened 
his knowledge of the thought of the French En- 
lightemxient and was introduced to the Idealist 
philosophy of Immanuel Kant. On the acces­
sion of Emperor Paul I (1796), Kurakin was 
appointed procurator general of the Senate, a 
post as close as possible in the Russian system 
of that time to that of prime minister. He was, 
thus, powerful enough to secure Speransky’s 
release from his priestly status, which enabled 
him to enter govemment service. Speransky 
was pushed rapidly upward through the lower 
bureaucratie grades; by the end of 1798, still 
not 27 years old, he had already risen high 
enough in the Table of Ranks to be entitled to 
enjoy, on a hereditary basis, all the privileges 
of “the most ancient nobility.”
In the same year, Speransky met an English 

girl whose widowed mother had come to Rus­
sia as a governess. He became so enamored 
of her that, although she knew no Russian 
and he understood no English, a courtship 
in fractured French led to their marriage. In 
the following year a daughter was bom, but 
the mother, suffering from tuberculosis, died 
a few months later. Speransky, completely 
shattered, disappeared for a time. He never 
remarried but immersed himself wholly in 
his work. When Kurakin suddenly feil from 
favour, Speransky’s tact, his evident ability, 
and his industry enabled him to continue his 
career.

Secretary to the Emperor. Under Paul’s 
successor, Alexander I, he was assigned to 
ever more responsible positions, at first in the 
new Ministry of the Interior, where he gained 
invaluable experience in drafting legislation 
and was the prime mover in founding Sever- 
naya pochta or Novaya Sankt-Petersburgskaya 
gazeta, Russia’s first official newspaper. In 
1807 he became intimately associated with 
the Emperor himself, as his administrative 
secretary and assistant. In 1808 he accompa­
nied Alexander to his meeting with Napoleon, 
who described him as “the only clear head in 
Russia.” Though he proved not yet able to 
cope successfully with the task of codifying 
the country’s laws, he reorganized the semi­
naries and secured the establishment of the 
first Russian lycée (state secondary school).

In 1809 he laid the basis for his own down- 
fall by two measures that outraged the bu­
reaucratie nobility: one required that holders 
of court titles perform actual service to the 
state; the other required that all officials must 
pass examinations in order to be promoted 
at various stages of their careers. The angry 
nobles began to refer contemptuously to him 
as the popovich (“priest’s son”). It was in 
this year, also, that Speransky proposed his 
new “constitution” (the Plan of 1809). Well 
aware that Alexander wanted no tampering 
with the essence of the autocracy or with its 
basis in serfdom, Speransky prepared compli- 
cated plans for dividing the population into 
three classes with varying degrees of political 
and civil rights and for creation of elective as- 
semblies, the dumas, and an appointive State 
Council. The Iatter was set up on Jan. 1, 1810, 
but the dumas, innoeuous though they would 
have been, remained on paper.

In these years (1807—12) when he had the 
Emperor’s confidence, Speransky was respon­
sible for a number of financial and admin­
istrative reforms designed not to change the 
essence of the state structure but to improve its 
functioning. His obvious pro-French leanings, 
however, added to the hostility of the nobles, 
whose pocketbooks had suffered by Russian 
participation in the Continental System, the 
systematic economie warfare employed by 
Napoleon against England.

Speransky’s aloof personality and his contin­
ued association with persons inferior to him 
in social standing had prevented him from 
making friends among men with political pres­
tige. He was thus left defenseless against his

high-placed enemies at court, including the 
Emperor’s sister, Catharine of Oldenburg. In 
1811 the renowned historian N.M. Karamzin 
attacked him in his well-known memoir, Of 
Old and New Russia.
Exile. In March 1812, Speransky was sum- 

marily dismissed. Retuming to his home at 
midnight, he found a police carriage waiting 
at his door. Without even taking leave of his 
daughter, the fallen minister started on the 
long journey to exile in Nizhny-Novgorod, 
whence he was soon transferred to the even 
more distant Perm, in the Urals.

Two years later he was permitted to return to 
his estate near Novgorod, but it was not until 
1816 and only after he had stooped to appeal 
to his successor in Alexander’s favour, Count 
A.A. Arakcheyev (whom the poet Pushkin 
contrasted with Speransky as Alexander’s “evil 
genius”), that he was permitted to reenter state 
service—though only as provincial govemor 
in remote Penza. In 1819, however, he was 
promoted to be govemor general of Siberia, 
where he effected significant administrative 
reforms. In 1821 he was summoned to St. 
Petersburg and appointed a member of the 
State Council, in which he was too prudent to 
advocate further reforms, lest he again irritate 
his master.
Work for Nicholas I. Under Alexanders 

successor, Nicholas I, Speransky’s great talents 
were again utilized, first as a member of the 
special tribunal that tried and sentenced the 
Decembrists, a group of officers who staged 
a liberal revolt on Nicholas’ accession in De­
cember 1825. Here he again demonstrated his 
ability to read an emperor’s mind; it was he 
who drafted the letter to the court that se­
cured a significant reduction of the sentences 
the tribunal had imposed. In the same year he 
became, in effect, the head of the Second Di­
vision of the Emperor’s personal chancellery. 
Still an efficiënt workhorse, he took part in 
the labours of Nicholas’ secret committees 
for study of the peasant problem. His major 
achievement, however, was the publication, 
in 1830, of the first Complete Collection of 
the Laws of the Russian Empire (Polnoye so- 
braniye zakonov Rossiyskoy imperiï). On the 
basis of this compilation, which began with 
the Code (Sobornoye ulozheniyé) of 1649, he 
supervised preparation of a Digest of the Laws 
(Svod zakonov Rossiyskoy imperiï). In 1837 
he was awarded the highest grade of the Order 
of Andrew the First-Called and, in January 
1839, was accorded the title of count. He died 
a few weeks later in St. Petersburg.

(J.D.C.)
b i b l i o g r a p h y . Marc Raeff, Michael Speransky: 
Statesman of Imperial Russia, 1772-1839, 2nd 
rev. ed. (1969, reprinted 1981), is an excellent bi­
ography. See also his Siberia and the Reforms of 
1822 (1956). For Speransky’s own early writings 
(to 1809), see M.M. Speranskii: Proiekty i zapiski, 
ed. by S.N. Valka (1961).
sperm, also called Sp e r m a t o z o o n , plural 
s p e r m a t o z o a , male reproductive cell, pro­
duced by most animals. With the exception 
of nematode worms, decapods (e.g., crayfish), 
diplopods (e.g., millipedes), and mites, sperm 
are flagellated; that is, they have a whiplike 
tail. In higher vertebrates, especially mam­
mals, sperm are produced in the testes. The 
sperm unites with (fertilizes) an ovum (egg) of 
the female to produce a new offspring. Mature 
sperm have two distinguishable parts, a head 
and a tail.

The head of the sperm varies in shape for 
each animal species. In man it is flattened and 
almond shaped, four to five microns long and 
two to three microns wide (there are about 
25,000 microns in an inch). The head portion 
is mainly a cell nucleus; it consists of ge­
netic substances, called chromosomes, which 
are responsible for transmitting specific char­
acteristics of an individual, such as the colour 
of eyes, hair, and skin. In each body cell of



normal human beings, there are 46 chromo- 
somes, which are responsible for the individu- 
al’s general physical makeup. The sperm cells 
have only 23 chromosomes, or half of the 
usual number. When a sperm cell unites with 
the ovum, which also has 23 chromosomes, 
the resulting 46 chromosomes determine the 
offspring’s characteristics. The sperm cells also 
carry the X or Y chromosome that determines 
the sex of the future child.

Covering the head of the sperm is a cap 
known as the acrosome, which contains Chem­
ical substances that help sperm to enter an 
egg. Only one sperm fertilizes each egg, even 
though 300,000,000 to 400,000,000 sperm are 
contained in an average ejaculation. Each egg 
and sperm produced has slightly different ge­
netic information carried in the chromosomes; 
this accounts for the differences and similari- 
ties between children of the same parents.

A small middle portion of the sperm con­
tains the mitochondria. The tail of the sperm, 
sometimes called the flagellum, is a slender, 
hairlike bündle of filaments that connects to 
the head and middle portion. The tail is about 
50 microns long; its thickness of one micron 
near the mitochondria gradually diminishes 
to less than one-half micron at the end of the 
tail. The tail gives the sperm cell movement. 
It whips and undulates so that the cell can 
travel to the egg. Sperm deposited in the re­
productive tract of the female travel through 
the tract until they fertilize an egg or die.

Sperm cells may live in the human body for 
two or three days after mating. Sperm may 
also be stored in a frozen state for months or 
years and still retain their capacity to fertilize 
eggs when thawed. See also spermatogenesis.

Consult
the

INDEX
first

sperm oil, pale yellow liquid wax obtained 
with spermaceti (q.v.) from the head cavities 
and blubber of the sperm whale, used for­
merly as a fuel for lamps but now chiefly as 
a lubricant. The fluid-filled spermaceti organ, 
occupying a volume as large as 500 gallons 
(1,900 1), in the head of the whale is be­
lieved to act either as a cushion to protect the 
whale’s vital organs from the water pressures 
of the ocean depths, or as part of the animaPs 
“sonar.” The organ is cooked with the blub­
ber to produce crude sperm oil, from which 
spermaceti, a wax, is removed.
Upon being treated with sulfur, crude sperm 

oil provides lubricants that are resistant to ex­
treme pressures. The oil can also be hardened 
to make textile sizes and wax compositions. 
Saponification yields fatty acids for soap man­
ufacture and fatty alcohols for cosmetics and 
detergents. Refined sperm oil, after removal of 
spermaceti, is used for lubricating high-speed 
machinery and precision instruments and for 
textile lubrication.
sperm whale, also called c a c h a l o t  (Physeter 
catodon), blunt-snouted whale of the family 
Physeteridae. The white, presumably albino, 
whale of Herman Melville’s novel Moby Dick 
is of this species. The sperm whale is a thick- 
set animal with small, paddlelike flippers and 
a series of rounded humps on its back. It is 
distinguished by an enormous head, squarish 
in profile, and a narrow, underslung lower 
jaw equipped with large, conical teeth. When

the mouth is closed, the teeth fit into sockets 
in the usually toothless upper jaw. The sperm 
whale is dark blue-gray or brownish, with 
a paler belly. The male attains a maximum 
length of about 19 m (62 feet); the female is 
much smaller.
The sperm whale is found in temperate and 

tropical waters throughout the world, usually 
in herds of about 15 to 20. Solitary males, how­
ever, may wander into colder regions. A deep 
diver, the sperm whale commonly reaches a 
depth of about 350 m (1,150 feet) and has 
been found tangled in cables 1,134 m (3,720 
feet) below the surface. It feeds primarily on
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pain. The dilated portions are excised, leaving 
the arteries to the testicle intact and suffi­
ciënt veins to drain the testicle. An Operation 
for correction of torsion is performed when 
the spermatic cord becomes twisted through 
overactivity of the cremaster muscle, which 
surrounds the cord. Prompt correction of this 
condition is necessary to prevent gangrene of 
the testicle. In the Operation the cord is un- 
twisted and the testicle is fixed to the base 
of the scrotum, the fixation being called or-

Sperm whale {Physeter catodon)
Painting by Richard Ellis

cephalopods, including the giant squid (.Archi- 
teuthis). It is a commercially valuable whale 
and has been hunted for several centuries. 
Among other things, it produces spermaceti (a 
waxy substance contained in the snout) and 
ambergris (a material sometimes found float- 
ing in the sea and thought to be formed by 
feces impacted around a core of solid matter, 
such as squid beaks). Spermaceti is used in 
ointments, cosmetics, and other products, and 
ambergris as a fixative to hold the scent of 
fine perfumes.

The pygmy sperm whale (Kogia) of the 
Northem Hemisphere is the only other mem­
ber of the family Physeteridae. It is a little- 
known, dolphinlike whale, black above and 
paler below, and about 4 m (13 feet) long. It 
is of no commercial value.
spermaceti, solid wax, easily liquefied at 
moderate temperatures, obtained from the 
head cavities and from the oils of whales, 
porpoises, and dolphins. It is used chiefly in 
pomades, ointments, cosmetic creams, fine 
wax candles, and in textile finishing. Sperma­
ceti was so named from the Latin sperma, 
“sperm,” and cetus, “whale,” in the belief that 
it was the coagulated semen of the whale.

The great spermaceti organ in the whale’s 
head is usually cooked together with the blub­
ber to obtain cmde sperm oil (q.v.) contain­
ing spermaceti. The spermaceti is removed 
by chilling, called wintering; it separates as 
a white, crystalline, waxy solid. Chemically, 
spermaceti consists principally of cetyl palmi- 
tate and other esters of fatty acids with fatty 
alcohols.
spermatic cord, either of a pair of tubulär 
structures in the male reproductive system that 
Support the testes in the scrotum. Each cord is 
sheathed in connective tissue and contains a 
network of arteries, veins, nerves, and the first 
section of the ductus deferens, through which 
sperm pass in the process of ejaculation. The 
cords extend from the testes to the inguinal 
rings (openings at the level of the bladder) in 
the fascia transversalis, the connective-tissue 
sheath of abdominal wall muscles.
In surgery of the spermatic cord, the aims 

are to preserve the blood supply to the testi­
cle and the continuity of the ductus deferens. 
Varicocelectomy is the Operation performed 
when dilated veins of the spermatic cord cause

chiopexy. Because torsion is likely to occur on 
both sides, bilateral orchiopexy is performed 
even though torsion affects only one side. In 
bilateral vasectomy, small sections of the two 
ductus deferentes are excised through small 
scrotal incisions to prevent passage of the sper­
matozoa to the epididymis (and eventually on 
to the prostate and urethra), thus rendering 
the male sterile.
spermatogenesis, the origin and develop­
ment of the sperm cells within the male re­
productive organs, the testes. The testes are 
composed of numerous thin, tightly coiled 
tubules known as the seminiferous tubules; 
the sperm cells are produced within the walls 
of the tubules. Within the walls of the tubules, 
also, are many randomly scattered cells, called 
Sertoli cells, that function to support and 
nourish the immature sperm cells by giving 
them nutrients and blood products. As the 
young germ cells grow, the Sertoli cells help 
to transport them from the outer surface of 
the seminiferous tubule to the central channel 
of the tubule.

Sperm cells are continually being produced 
by the testes, but not all areas of the seminif­
erous tubules produce sperm cells at the same 
time. One immature germ cell takes as long 
as 74 days to reach final maturation, and dur­
ing this growth process there are intermittent 
resting phases.

The immature cells (called spermatogonia) 
are all derived from cells called stem cells 
in the outer wall of the seminiferous tubules. 
The stem cells are composed almost entirely 
of nuclear material. (The nucleus of the cell 
is the portion containing the chromosomes.) 
The stem cells begin their process by multiply- 
ing in the process of cell duplication known 
as mitosis. Half of the new cells from this 
initial erop go on to become the future sperm 
cells, and the other half remain as stem cells 
so that there is a constant source of addi­
tional germ cells. Spermatogonia destined to 
develop into mature sperm cells are known 
as primary sperm cells. These move from the 
outer portion of the seminiferous tubule to a 
more central location and attach themselves 
around the Sertoli cells. The primary sperm 
cells then develop somewhat by increasing the 
amount of cytoplasm (substances outside of 
the nucleus) and structures called organelles 
within the cytoplasm. After a resting phase
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the primary cells divide into a form called a 
secondary sperm cell. During this cell division 
there is a Splitting of the nuclear material. In 
the nucleus of the primary sperm cells there 
are 46 chromosomes; in each of the secondary 
sperm cells there are only 23 chromosomes, 
as there are in the egg. When the egg and 
sperm combine and their chromosomes unite, 
the characteristics of both individuals blend 
and the new organism starts to grow.

The secondary sperm cell still must mature 
before it can fertilize an egg; maturation en- 
tails certain changes in the shape and form of 
the sperm cell. The nuclear material becomes 
more Condensed and oval in shape; this area 
develops as the head of the sperm. The head 
is covered partially by a cap, called the acro- 
some, which is important in helping the sperm 
to gain entry into the egg. Attached to the 
opposite end of the head is the tailpiece. The 
tail is derived from the secondary sperm celPs 
cytoplasm. In the mature sperm, it consists of 
a long, slender bündle of filaments that pro- 
pel the sperm by their undulating movement. 
Once the sperm has matured, it is transported 
through the long seminiferous tubules and 
stored in a structure called the epididymis of 
the testes until it is ready to leave the male 
body.
spermatophyte, also called s e e d  p l a n t , any 
of the flowering plants (angiosperms) and 
conifers and allies (gymnosperms). In an ear­
lier Classification these plants were considered 
as subgroups of the Spermatophyta, a tax­
onomie unit no longer generally considered 
valid.
Spermatozoon (biology): see sperm.
Sperrgebiet (German: “restricted area”), also 
called d i a m o n d  a r e a  i , diamond-rich area 
in the southem Namib (desert), southwestem 
Namibia, to which access by unauthorized 
persons is rigidly prohibited. It lies along the 
Atlantic coast from Oranjemund and the Or­
ange River north to about 45 miles (72 km) 
north of Lüderitz (260 S latitude), encompass- 
ing an area approximately 60 miles (97 km) 
wide and 200 miles (322 km) long. The visual 
aspect of the Sperrgebiet is drab, characterized 
mainly by north-south sand dunes.

Rich deposits of guano on offshore islands 
were exploited in the mid-19th Century, and 
a few diamonds were found on some of these 
islands in 1905-06. Major discoveries of dia­
monds in 1908 on the mainland in the vicin- 
ity of the port of Lüderitz led to the German 
colonial govemment’s closing of the area to 
unauthorized persons later in the same year. 
ln 1920 the assorted German-owned mining 
Companies of northem Sperrgebiet (the Lüde­
ritz area) sold their interests to Consolidated 
Diamond Mines of South West Africa, Ltd. 
(CDM; a subsidiary of the De Beers Consoli­
dated Mines, Ltd. of South Africa), which has 
held the monopoly of the mining rights in 
Sperrgebiet ever since. Between the late 1920s 
and early 1940s, diamond mining in northem 
Sperrgebiet declined, however; major discov­
eries of diamonds were being made north of 
the mouth of the Orange River in southem 
Sperrgebiet and in the Namaqualand Coastal 
area of extreme northwestem South Africa, 
south of the Orange River. Today the mining 
operations in Sperrgebiet extend north from 
the CDM Company town of Oranjemund (di­
rectly north of the Orange River mouth) for 
about 60 miles (97 km) along the coast. Gi- 
ant earthmoving equipment is used to remove 
overlying sand to uncover diamond-bearing, 
alluvially deposited gravels, which often lie 
as far as 50 feet (15 m) below* the surface. 
The Owambo (Ovambo) people of northem 
Namibia are the chief contract workers for 
the CDM. A remarkably high 95 percent of

all diamonds recovered are of gern quality. 
Political instability in Namibia was a ma­
jor factor in Sperrgebiets overall production 
decline from more than 20 percent of the 
world’s gern diamond production in 1977 to 
less than 5 percent in the mid-1980s. Gern 
diamonds continue to be mined in the Coastal 
Namaqualand region of South Africa immedi­
ately south of the mouth of the Orange River.
Sperrin Mountains, Irish s l i a b h  s p e i r i n , 
mountain range disposed along an arc about 
20 miles (32 km) southeast of Londonderry 
city, Northern Ireland. The highest peaks— 
Sawel, Mullaclogher, and Mullaghaneany—all 
exceed 2,000 feet (608 m) and are capped 
with crystalline limestone. The Sperrins were 
extensively glaciated and bear evidence of 
both erosion and deposition. They are partly 
penetrated by glaciated glens and are mainly 
covered in blanket bog and heather.
Sperry, Eimer Ambrose (b. Oct. 12, 1860, 
Cortland, N.Y., U.S.—d. June 16, 1930, 
Brooklyn, N.Y.), versatile American inventor 
and industrialist, best known for his gyro- 
scopic compasses and stabilizers.

As a boy, Sperry developed a keen interest in 
machinery and electricity. At the age of 19 he 
persuaded a Cortland manufacturer to finance 
him in developing an improved dynamo as 
well as an arc lamp. The next year (1880) he 
went to Chicago and opened a factory, the 
Sperry Electric Company, to make dynamos 
and arc lamps. He invented the electric ro­
tary and chain undercutting machines, and, to 
manufacture them, he established the Sperry 
Electric Mining Machine Company (1888).
Two years later, he tumed his attention to 

transportation. First, he designed an electrical 
industrial locomotive and motor transmission 
machinery for streetcars, founding the Sperry 
Electric Railway Company in Cleveland (later 
sold to General Electric Company). From 
1894 he made electric automobiles powered 
by his patented storage battery.
After 1900 he established an electrochemi- 

cal research laboratory with C.P. Townsend 
at Washington, D.C. There they invented the 
chlorine detinning process—for salvaging tin 
from old cans and scrap—and processes for 
producing white lead from impure lead and 
caustic soda from salt. Around this time he 
also founded the Chicago Fuse Wire Company 
to manufacture electric fuse wire by machines 
he had invented. In the meantime, he had not 
forsaken his old interest in fighting; by 1918 
he was producing a high-intensity arc search- 
light six times brighter than any earlier light.

Sperry’s greatest inventions sprang from what 
for decades had been a toy—the gyroscope. 
About 1896 he began work on his gyrocom- 
pass, which was first installed on the U.S. bat- 
tleship Delaware in 1911. The gyrocompass, 
once properly aligned, always points to true 
north.
Sperry set up his Sperry Gyroscope Com­

pany in Brooldyn in 1910. He extended the 
gyro principle to guidance of torpedoes, to 
gyropilots for the steering of ships and for 
stabilizing airplanes, and finally to a ship sta- 
bilizer.

The Sperry Corporation (now part of Unisys 
Corporation) manufactured computers, preci­
sion instruments and Controls, farm machin­
ery, and electric and hydraulic equipment and 
was a direct descendant of his gyroscope firm. 
In his lifetime, Sperry founded eight manu­
facturing Companies and took out more than 
400 patents.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Sperry, Roger Wolcott (b. Aug. 20, 1913, 
Hartford, Conn., U.S.), American neurobiol- 
ogist, corecipient with David Hunter Hubel

and Torsten Nils Wiesel (<qq.v.) of the Nobel 
Prize for Physiology or Medicine in 1981. All 
three scientists were cited for their investiga­
tions of brain function, Sperry in particular 
for his study of functional specialization in the 
cerebral hemispheres. The surgical and exper­
imental techniques developed by Sperry be­
ginning in the late 1940s laid the groundwork 
for constructing a “map” of mental processes.

Sperry eamed a bachelor’s degree in English 
literature and a master’s degree in psychology 
from Oberlin (Ohio) College and a doctorate 
in zoology from the University of Chicago in 
1941. He then became an associate of Karl 
Lashley, first at Harvard University and then 
at the Yerkes Laboratories of Primate Biol­
ogy in Orange Park, Fla. In 1946 he joined 
the faculty of the University of Chicago and 
in 1954 moved to the California Institute of 
Technology as Hixon professor of psychobiol- 
ogy.
Sperry Corporation, formerly (1955-79) 
s p e r r y  r a n d  Co r p o r a t i o n , American Cor­
poration that merged with the Burroughs Cor­
poration in 1986 to form Unisys Corporation 
(q.v.), a large computer manufacturer.
spessartine, manganese aluminum gamet, 
semiprecious gern when clear. Found com­
bined with almandine, it ranges in colour 
from pale orange yellow, when nearly pure, to 
orange or deep red, when appreciable propor- 
tions of almandine are present. It is similar in 
colour to grössular, but, unlike that species, it 
is commonly transparent. Spessartine is rare 
and, therefore, seldom is used in jewelry. It is 
ordinarily found in granite, acidic lavas, peg- 
matite veins, and thermal metamorphic rocks, 
as in central India, Madagascar, and Silver

Spessartine with galena from New South Wales, 
Australia
By courtesy of the Field Museum of Natural History, Chicago; 
photograph, John H. Gérard— EB Inc.

Cliff, Colo., U.S. For details of Chemistry and 
occurrence, see gamet.
Speusippus (d. 339/338 b c ), Greek philoso- 
pher who became head, or scholarch, of the 
Greek Academy after the death in 347 b c  of 
Plato, who had founded it in 387. A nephew 
and disciple of Plato, Speusippus accompa­
nied him on his joumey to Sicily in 361. He 
was also a partisan in his uncle’s relations 
with political miers, including Dionysius II of 
Syracuse.
Little survives of Speusippus’ philosophical 

writings except a long excerpt from his work 
On Pythagorean Numbers, a few other frag­
ments, and reports by other writers. Like his 
contemporaries and early successors in the 
beginning years of the Academy, he stressed 
the importance of numbers and numerical 
combinations and deemphasized ideas. The 
excerpt from Numbers, for example, explains 
the “perfections,” or special importance, of 
the number 10.

According to Aristotle’s report, which is fre- 
quently criticized for representing Plato in- 
accurately, Speusippus adopted the Platonic 
doctrine asserting the timeless derivation of



all reality from two opposite principles, of­
ten called “the One” and “the indeterminate 
dyad,” terms meant to explain the presence 
of both unity and multiplicity in the uni­
verse. His colleagues, however, viewed “the 
One” and “the dyad” as principles of good 
and evil, respectively, but Speusippus denied 
the attachment of moral qualities. Using nu- 
merical labels, he also organized reality into 
successively more spiritual spheres. Between 
the spheres of pure numbers, or “mathemat- 
icals,” and of the body, or “the sensible,” he 
inserted the sphere of the soul, considered im- 
mortal in all of its parts. Though Speusippus 
is strongly criticized by Aristotle, his Homoia 
(“Similitudes”), a comparative study of plant 
and animal physiology, has been favourably 
compared with Aristotle’s own History of 
Animals and conceivably reflects Speusippus’ 
view that no single thing can be defined unless 
all are, because Classification and definition 
are closely related.
Spey River, river in Scotland, flowing for 107 
miles (172 km) northeast across the Highlands 
into the North Sea. Rising at about 1,150 feet 
(350 m) in the Corrieyairack Forest, it derives 
tributaries also from the Monadhliath Moun­
tains, the Grampians, and the Caimgorms. In 
its wider, lower valley of Strathspey, it swings 
between great sweeps of terraces and finally 
enters the sea by a shifting mouth across a 
shingle spit between Buckie and Lossiemouth.
It is esteemed for salmon, and its valley is 

known for its high-quality whisky distilleries.
Speyer, also spelled s p e i e r , English s p ir e s , 
city, Rhineland-Palatinate Land (state), south­
westem Germany. Speyer is a port on the 
left bank of the Rhine River at the mouth of 
the Speyer River, south of Ludwigshafen. An 
ancient Celtic settlement, it became in about 
100 b c  a Roman military and trading town, 
Noviomagus, and later, Nemetes after the lo­
cal inhabitants (Nemetae); it was destroyed 
about a d  450 during the barbarian invasions. 
Rebuilt and created a bishopric in the 7th Cen­
tury, it was a free imperial city from 1294 to 
1797 and was the seat of the Imperial Cham­
ber of Justice (the Holy Roman Empire’s high 
court) from 1527 to 1689.

Fifty imperial diets (assemblies) were held in 
Speyer, and at one such diet in 1529, Martin 
Luther’s followers protested against the major- 
ity’s decision to rescind the concessions made 
to the Lutherans in 1526. The word Protes­
tant originated from this incident.

East towers of the cathedral at Speyer, Ger.
Hans Huber

Destroyed by French troops (1689) during 
the War of the Grand Alliance, Speyer was in­
corporated into the French Republic in 1797, 
passed to Bavaria in 1815, and was the Capi­
tal of the Bavarian (Rhenish) Palatinate from 
1816 to 1945.
Historie remains in the city include the Alt-

pörtal (“old gate”), with a 13th-century gate 
tower, the subterranean Jews’ Bath (1104), 
and the Baroque Trinity Church (1701-17). 
The city’s Romanesque cathedral, founded in 
1030 by the Holy Roman emperor Conrad II, 
contains a unique crypt and the tombs of 
eight German emperors and kings and three 
empresses. Gutted in 1689 and rebuilt several 
times, it was consecrated in 1961 after its most 
recent restoration.

The medieval city is surrounded by mod­
em industrial and residential areas. The city’s 
bridge across the Rhine, destroyed in 1945, has 
been rebuilt (1956). Speyer has electrotech- 
nical industries, an oil refinery, metal and 
wood processing, and textile, Chemical, and 
shoe plants. There are also stoneworks, glass- 
works, and brickworks, breweries, sparkling- 
wine (sekt) cellars, and aircraft factories. Pop. 
(1989 est.) 45,089.
Spezia (Italy): see La Spezia.
sphagia, in ancient Greek religion, a propi- 
tiatory sacrifice made to the chthonic (under­
world) deities and forces (including the winds 
and the spirits of the dead), Unlike the joyful 
sacrifices to the celestial gods, there was no 
sharing of the oblation by the worshipers of 
the sphagia. The victim, either a human being 
or an animal Substitute, was cut to pieces and 
bumed, buried, or cast into a river.
sphagnum moss: see peat moss.
sphalerite, also called b l e n d e , or z i n c - 
b l e n d e , zinc sulfide (ZnS), the chief ore 
mineral of zinc. It is found associated with 
galena in most important lead-zinc deposits. 
The name sphalerite is derived from a Greek 
word meaning treacherous, in allusion to the

Sphalerite from Baxter Springs, Kan.
By courtesy of the Ted and Elsie Boente Collection; photograph, John H. 
Gérard—EB Inc.

ease with which the dark-coloured, opaque 
varieties are mistaken for galena (a valuable 
lead ore). The alternative names blende and 
zincblende, from the German word meaning 
“blind,” similarly allude to the fact that sphal­
erite does not yield lead. For detailed physical 
properties, see sulfide mineral (table).

In the United States the most important 
sphalerite deposits are those in the Mississippi 
River valley region. There it is found associ­
ated with chalcopyrite, galena, marcasite, and 
doiomite in solution cavities and brecciated 
(fractured) zones in limestone and chert. Sim­
ilar deposits occur in Poland, Belgium, and 
North Africa.

Sphalerite also is distributed worldwide as 
an ore mineral in hydrothermal vein deposits, 
in contact metamorphic zones, and in high- 
temperature replacement deposits.
sphene, also called t i t a n i t e , titanium and 
calcium silicate mineral, CaTiSi04(0,0H,F), 
that, in a crystallized or compact form, makes 
up a minor component of many igneous 
rocks and gneiss, schist, crystalline limestone, 
and pegmatite. Occurrences include the Tirol, 
Austria; Trentino, Italy; Norway; Switzer- 
land; Madagascar; and the United States 
(New York). Sphene’s relatively high disper- 
sion causes it to be a brilliant gern of vari-
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Sphene (titanite) from Brazil: a natural crystal (right) 
and a faceted stone
Joseph and Helen Guetterman collection; photograph, John H. Gérard—  
EB Inc.

ous colours; it is usually faceted. For detailed 
physical properties, see silicate mineral (table).
sphenisciform (bird order): see penguin.
Sphenoclea, the only genus in the plant fam­
ily Sphenocleaceae (order Campanulales). It 
contains one species (S. zeylanica:), an herb 
1.5 m (4 feet) tail with spikes of whitish flow­
ers.

Sphenoclea is widespread in moist areas of 
warm temperate and tropical zones, includ­
ing southem North America, but is native to 
the Old World tropics. It is sometimes united 
with the family Campanulaceae, from which 
it differs by having overlapping corolla (petal) 
lobes in bud and a capsule that opens by a 
lid. The five-lobed flowers are in tight masses, 
and the narrow leaves are oval in shape.
Sphenophyllum, a genus of plants represen- 
tative of the extinct order Sphenophyllales, 
dass (or subdivision) Sphenopsida. It appeared 
first in the Late Devonian Epoch (374 to 360 
million years ago). The wood of its sterns is 
unique in showing a central triangle of tra- 
cheids (water-conducting elements). There is 
great Variation in leaf form and in apparent 
growth habit.
Sphenophyta, also called a r t i c u l a t a e , a 
division of spore-bearing, vascular plants with 
three extinct orders and only one living genus, 
Equisetum, order Equisetales. The 15 living 
species of Equisetum are commonly known as 
horsetails or scouring rushes.
A brief treatment of sphenophytes follows. 

For full treatment, see m a c r o p a e d i a : Ferns 
and Other Lower Vascular Plants.

Sphenophytes, both fossil and living, are char­
acterized by conelike structures called strobili 
located at the tips of the branches. The living 
members are all perennial herbaceous plants, 
with creeping underground rhizomes and hol- 
low upright sterns, both having a segmented 
structure. The leaves and branches grow in 
whorls from the nodes and continue to grow 
upward along the stem. The highly branched 
sterns of some species give the appearance of 
a horse’s tail.

Members go through distinct gametophytic 
(sexual) and sporophytic (asexual) stages in 
their life cycle. Horsetails reproduce by re- 
leasing spores that give rise to lobed, bisexual 
gametophytes. After fertilization, a sporophyte 
develops from each gametophyte. Two or 
more sporophytes may grow from one game­
tophyte before the latter decays, leaving only 
the rhizome and horsetail.

Some extinct sphenophytes developed as 
vines (order Sphenophyllales) or shrubs (Hye- 
niales) in the Devonian Period (408 to 360 
million years ago). The Calamitaceae, a family 
of treelike forms up to 30 m (100 feet) in height 
and about one metre (three feet) in diameter, 
were abundant in the later, coal-producing 
Carboniferous Period. See also horsetail.



was answered incorrectly. Eventually Oedipus in Asia. Sphinxes decorated vases, ivories, and
gave the proper answer: man, who crawls on metal works and in the late Archaic period
all fours in infancy, walks on two feet when occurred as omaments on temples. Although
grown, and leans on a staff in old age; the their context is usually insufficiënt to enable
Sphinx thereupon killed herseif. From this tale their meaning to be judged, their appearance
apparently grew the legend that the sphinx on temples suggests a protective function.
was omniscient, and even today the wisdom By the 5th Century clear illustrations of the
of the sphinx is proverbial. encounter between Oedipus and the sphinx

The Great Sphinx at Giza, 4th dynasty
E. Streichan— Shostal Assoc.
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sphere of influence: see influence, sphere of. 
spherical helix (navigation): see loxodrome.
spheroidal joint (anatomy): see ball-and- 
socket joint.
sphincter muscle, any of the ringlike mus­
cles surrounding and able to contract or close 
a bodily passage or opening. One of the most 
important human sphincter muscles is the 
sphincter pylori, a thickening of the middle 
layer of stomach muscle around the pylorus 
(opening into the small intestine) that holds 
food in the stomach until it is thoroughly 
mixed with gastric juices. Other sphincters are 
involved in excretion of waste: the sphincter 
ani extemus keeps the anal opening closed by 
its normal contraction, and the sphincter ure­
thrae is the most important voluntary control 
of urination. There is also a sphincter in the 
eye, the sphincter pupillae, a ring of fibres in 
the iris that contracts the pupil in the presence 
of bright light. Compare dilator muscle.
sphingolipid, any member of a dass of lipids 
(fat-soluble constituents of living cells) con­
taining the organic aliphatic amino alcohol 
sphingosine or a substance structurally similar 
to it. Among the most simple sphingolipids are 
the ceramides (sphingosine plus a fatty acid), 
widely distributed in small amounts in plant 
and animal tissues. The other sphingolipids 
are derivatives of ceramides.
Glycolipids, a large group of sphingolipids, 

are so called because they contain one or more 
molecules of sugar (glucose or galactose). Gly­
colipids, a general property of which is im- 
munological activity, include the cerebrosides, 
gangliosides, and ceramide Oligosaccharides. 
Of limited distribution in nature, cerebrosides 
are most abundant in the myelin sheath sur­
rounding nerves. Sulfate-containing cerebro­
sides, known as sulfatides, occur in the white 
matter of brain. Gangliosides, most abundant 
in nerve tissue (especially the gray matter of 
brain) and certain other tissues (e.g., spieen) 
are similar to cerebrosides except that, in ad­
dition to the sugar component, they contain 
several other molecules of carbohydrate (A- 
acetylglucosamine or A-acetylgalactosamine 
and A-acety lneuramine). Ceramide Oligosac­
charides also contain several molecules of car­
bohydrate; an example is globoside from red 
blood cells.

Sphingomyelins, which are the only phos- 
phorus-containing sphingolipids, are most 
abundant in nervous tissue, but they also oc­
cur in the blood.

Abnormal sphingolipid metabolism is a char­
acteristic of a variety of diseases known collec- 
tively as sphingolipidosis, or sphingolipodys- 
trophy. One of the more common forms of 
cerebral sphingolipidosis (or cerebral lipido- 
sis), formerly called amaurotic familial idiocy, 
is Tay-Sachs disease (q.v.), a rare, inheritable 
disorder caused by the accumulation of sphin­
golipids in the brain. Another inheritable lipi- 
dosis is Niemann-Pick disease (q.v.), in which 
lecithin and Sphingomyelin accumulate in var­
ious body tissues, such as the spieen and the 
liver.
sphinx, mythological creature with a lion’s 
body and human head, an important image 
in Egyptian and Greek art and legend. The 
word sphinx was derived by Greek grammari­
ans from the verb sphingein (“to bind,” or “to 
squeeze”), but the etymology is not related to 
the legend and is dubious.
The winged sphinx of Boeotian Thebes, the 

most famous in legend, was said to have ter- 
rorized the people by demanding the answer 
to a riddle taught her by the Muses—what is 
it that has one voice and yet becomes four- 
footed and two-footed and three-footed?— 
and devouring a man each time the riddle

The earliest and most famous example in 
art is the colossal recumbent Sphinx at Giza, 
Egypt, dating from the reign of King Khafre 
(4th king of 4th dynasty, c. 2515-c. 2465 
b c ). This is known to be a portrait statue 
of the king, and the sphinx continued as a 
royal portrait type through most of Egyptian 
history. (Arabs, however, know the Sphinx of 
Giza by the name of Abü al-Hawl, or “Father 
of Terror.”) Through Egyptian influence the 
sphinx became known in Asia, but its mean­
ing there is uncertain. The sphinx did not 
occur in Mesopotamia until about 1500 b c , 
when it was clearly imported from the Levant. 
In appearance the Asian sphinx differed from 
its Egyptian model most noticeably in the ad­
dition of wings to the leonine body, a feature 
that continued through its subsequent history 
in Asia and the Greek world. Another innova- 
tion was the female sphinx, which first began 
to appear in the 15th Century b c . On seals, 
ivories, and metalwork they were portrayed 
sitting on their haunches, often with one paw 
raised, and were frequently paired with a lion, 
a griffin (part eagle and part lion), or another 
sphinx.

In about 1600 b c  the sphinx first appeared 
in the Greek world. Objects from Crete at 
the end of the middle Minoan period and 
from the shaft graves at Mycenae throughout 
the late Helladic age showed the sphinx char- 
acteristically winged. Although derived from 
the Asian sphinx, the Greek examples were 
not identical in appearance; they customarily 
wore a flat cap with a flamelike projection on 
top. Nothing in their context connected them 
with later legend, and their meaning remains 
unknown.

After 1200 b c  the depiction of sphinxes dis- 
appeared from Greek art for about 400 years, 
though they continued in Asia in forms and 
poses similar to those of the Bronze Age. By 
the end of the 8th Century, the sphinx reap- 
peared in Greek art and was common down 
to the end of the 6th Century. Often associated 
with Oriental motifs, it was clearly derived 
from an Eastern source, and from its appear­
ance it could not have been a direct descen­
dant of the Bronze Age Greek sphinx. The 
later Greek sphinx was almost always female 
and usually wore the long-tiered wig known 
on Contemporary sculptures of the Daedalic 
style; the body became graceful, and the wings 
developed a beautiful curving form unknown

appeared on vase paintings, usually with the 
sphinx perched on a column (e.g., the red- 
figured Nolan amphora in Boston). Other 
monuments of classical age showed Oedipus 
in armed combat with the sphinx and sug­
gested an earlier stage of the legend in which 
the contest was physical instead of mental. Of 
such a stage the literature gave no hint, but 
battles of men and monsters were common in 
Asian art from prehistorie times down to the 
Achaemenidian Persians, and Greek art may 
have adopted from the Middle East a pictorial 
theme that Greek literature did not share.
sphinx moth: see hawk moth.
Sphrantzes, George, Sphrantzes also spelled 
s p h r a n t e s , or PHRANTZEs (b. 1401—d. late 
15th Century), Byzantine historian and diplo- 
mat who wrote a chronicle covering the years 
1413-77.
Sphrantzes rose to high office in the service 

of Manuel II and the later Palaeologan rulers, 
both in Constantinople and in the Pelopon­
nese. In 1451 he was great logothete (chan- 
cellor) in Constantinople, and on its capture 
by the Ottomans he fled to Mistra (modern 
Mistras) and then to Corfu (Kérkyra), where 
he and his wife finally entered monastic life 
(1468). His chronicle is probably what is 
known as the Chronicon Minus. The chronicle 
was written for the Corfiotes and deals with 
the last years of the Palaeologi in Constantino­
ple and the Peloponnese, and it shows marked 
aversion to the Ottomans and the Latins.

Consult the index first

Sphygmomanometer, instrument for mea- 
suring blood pressure. It consists of an inflat- 
able rubber cuff, which is wrapped around the 
upper arm and which is connected to an ap- 
paratus that records pressure, usually in terms 
of the height of a column of mercury or on a 
dial. A blood pressure reading consists of two 
numbers, which typically may be recorded as 
x/y. The x  is the systolic pressure, and y  is 
the diastolic. Systole refers to the contraction 
period of the heart, when it forces blood from 
the heart into the circulating system, and di­
astole refers to the resting period, when the 
heart expands and receives another supply of 
blood. At each heartbeat, blood pressure is 
raised to the systolic level, and, between beats,



it drops to the diastolic level. As the cuff is in- 
flated with air, a stethoscope is placed against 
the skin at the crook of the arm. As the air 
is released, the first sound heard marks the 
systolic pressure; as the release continues, a 
dribbling noise is heard. This marks the dia­
stolic pressure.
Spica (Latin: Head of Grain), also called 
Alph a  viRGiNis, biightest star in the zodi- 
acal constellation Virgo and one of the 15 
brightest in the entire sky, having an apparent 
visual magnitude of 0.96. It is a bluish star; 
spectroscopie examination reveals Spica to be 
a binary, with two components of the first 
and third magnitudes, respectively. Spica lies 
about 270 light-years from the Earth.
spiee and herb, dried parts of various plants 
cultivated for their aromatic, pungent, or oth- 
erwise desirable substances. Spices and herbs 
consist of rhizomes, bulbs, barks, flower buds, 
Stigmas, fruits, seeds, and leaves. They are 
commonly spoken of loosely as spices, spice 
seeds, and herbs. Spices are the highly es- 
teemed, fragrant or pungent plant products of 
tropical and subtropical regions, the dominant 
species of the trade including cardamom, cin- 
namon, cloves, ginger, and pepper. Spice seeds 
are the tiny aromatic fruits and oily seeds of 
herbaceous plants including anise, caraway, 
cumin, fennel, poppy, and sesame. Herbs are 
the fragrant leaves of such plants as maijo- 
ram, mint, rosemary, and thyme. Spices, spice 
seeds, and herbs are employed as adjuncts 
to impart flavour and aroma or piquancy to 
foods. In the small quantities used to prepare 
culinary dishes they have little or no nutritive

value, but they stimulate the appetite, add zest 
to food, enhance the taste, and delight the 
gourmet.

The most notable uses of spices and herbs 
in very early times were in medicine, in the 
making of holy oils and unguents, and as 
aphrodisiacs. Priests employed them in wor­
ship, incantations, magical rites, and rituals.
Ancient herbals, including those of Cathay, 

Sumer, Assyria, Egypt, Greece, and Rome, 
testify to the use of spices and herbs in 
the treatment of disease. Hippocrates, Galen, 
and Pedanius Dioscorides, among others, em­
ployed them. In the Ist Century of the Chris­
tian Era Pliny the Eider, in his Natural His­
tory, extols at length the efficacy and healing 
powers of spices and herbs in the treatment 
of just about every ailment known in his 
day. Such virtues, tempered and moderated, 
filternd down into the Middle Ages and early 
modem times.

It is not known when man first used spices 
and herbs in food. Sesame seems to have been 
known and employed as food, for making 
wine, and for its oü from time immemorial. 
Garlic and onions were employed as part of 
the diet in very early times. Certainly by the 
time of the ancient Greeks and Romans many 
spices and herbs had come into use to flavour 
food and beverages.
Herodotus (c. 484-c. 425 bc) describes the 

food of peoples he had met or heard about 
and relates that some ate fish and meats raw, 
sun-dried, salted, or pickled. Dried, salted, 
and pickled meats were staple items of food 
in many lands centuries after his time, and 
it requires no effort to imagine the welcome
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change the gratifying flavour of spices and 
herbs brought to foods, not only to opulent 
Greeks and Romans but to the affluent of 
society everywhere long after them.
Only the wealthy could indulge in the use 

of imported aromatic spices, and this was ap­
parently true all over the world. Marco Polo 
observed, in 13th-century Cathay, that the 
higher dass people ate meat that had been 
preserved in several of their spices, but the 
poor had to be content with meat steeped in 
garlic juice.

In Europe, in the course of time, knowledge 
slowly spread of the use of spices and herbs 
to aid in the preservation of food by retarding 
or preventing rancidity or other deterioration 
caused by oxidation and to flavour dishes. 
By medieval times large quantities of culinary 
herbs were in use. Eastem spices were beyond 
the purse of the greater number of people, but 
with the ascendency of the western European 
nations in the Oriental spice trade these con­
ditions gradually changed, and the aromatic 
and pungent spices finally came into general 
use by rich and poor alike.

Modem uses of spices, spice seeds, and herbs 
are legion. There are few culinary recipes that 
do not include them, and their judicious use 
brings a delectable, distinctive aroma and taste 
to a host of dishes (see Table).

In the food industry they are employed in 
the preparation of numerous products includ­
ing processed meats, fancy sausages, sauces 
and vinegars, prepared mustard, pickles, chut-

Uses of spices and herbs with foods

bever- breads, cakes, cheese chut- des- dress- egg fish fruit gravies meat pickles poul­ salads sauces soups vege­
ages rolls. cookies, dishes neys serts ings dishes and dishes dishes try and table

biscuits seafood relishes dishes

allspice + + 4- + +
aniseed 4- 111811 4- +
basil, sweet + + + + + 4-
caraway seed + + + + + + 4-
cardamom + + 4- +
cayenne pepper + 4- + + +
celery salt + 4- + +
celery seed + + + + 4-
chervil 4- + + + + + + +
chili peppers + + +
chili powder 4- 4- + + + -f
cinnamon + + + 4- + +
cloves 4- + + 4- + + +
coriander seed + 4- + -1- + 4- +
cuminseed + + + + + +
curry powder 4- + + + + 4-
dillseed + ISllIIllilIllflilHIlli + + + +  ■ + 4-
fennel seed + 4- + 4- -f
fenugreek seed WÈIÊm^SÊm
garlic powder + +
garlic salt 4- +
ginger + + im m .m m + j lB IS I lH I + + +
laurel (bay) + + + + +

leaves
mace + + lllliillllllllllil +:
marjoram, 4- + + + + 4-

sweet
mint + 4- + + + +
mixed pickling +

spice
mustard 4- BIJHIlllH iiillH lB II + +
nutmeg — a j 4- ijl ll il i ll il ll l + 4-
onion powder + + + + +
onion salt + + + 4-
origanum + 4- l l i l l i + + + 4- +

(oregano)
paprika + + + + 4-
parsley + + + + + 4- 4-
pepper 4- 4- + + + + + + 4- 4-
poppy seed + H H B + + 4-
red pepper 4- + + -1- ■ +
rosemary + + + 4- 4-
saffron +
sage .. 4- + +
savory + + 4- + + + +
sesame seed + +
tarragon 4- + + + + .. 4-
thyme + + -f + 4- 4-
turmeric + + 4- + + 4-
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neys, preserves, mayonnaise, salad dressings, 
biscuits, cookies, cakes, confections, and bev- 
erages.

Their essential oils and oleoresins are the 
basis of a number of spice flavourings and 
seasonings employed in food manufacturing, 
where oil spices are preferred to the whole or 
ground spices for the preparation of certain 
products.

Spices and herbs—or their oils where pro­
cessing temperature permits—go into the 
preparation of a number of liqueurs, includ­
ing absinthe, anisette, benedictine, crème de 
menthe, curapao, and kümmel.

Their essential oils are the flavouring com­
ponents of a number of extracts, and they 
are employed in perfumery, cosmetics, toi­
let preparations, hair oils, toothpastes, toilet 
soaps, and tobacco.

In medicine the spices and herbs have not en­
tirely lost their reputation. In India and other 
Asiatic countries their curative virtues enjoy 
respect. They still have a place, though lim­
ited, in Western medicine. Present-day herbal- 
ists extol the efficacies of some spices, spice 
seeds, and herbs in the treatment of certain 
ailments.
spice trade, the merchandising of spices and 
herbs, an enterprise of ancient origins and 
great cultural and economic significance.

Cinnamon, cassia, cardamom, ginger, and 
turmeric were known to Eastern peoples thou- 
sands of years ago, and they became important 
items of commerce early in the evolution of 
trade. Cinnamon and cassia found their way 
to the Middle East at least 2,000 years before 
the Christian era. From time immemorial, 
Southern Arabia (Arabia Felix of antiquity) 
had been a trading centre for frankincense, 
myrrh, and other fragrant resins and gums. 
Arab traders artfully withheld the true source 
of these spices. To satisfy the curious, to pro- 
tect their market, and to discourage competi- 
tors, they spread fantastic tales to the elfect 
that cassia grew in shallow lakes guarded by 
winged animals and that cinnamon grew in 
deep glens infested with poisonous snakes. 
Pliny the Eider (ad 23-79) ridiculed these 
stories and boldly declared that “all these tales, 
however, have been evidently invented for the 
purpose of enhancing the price of these Com­
modities.”
Whatever part the overland trade routes 

across Asia played, it was mainly by sea that 
the spice trade grew. Arabians were making 
direct sailings before the Christian era. In the 
Far East, the Chinese were moving through 
the waters of the Malay Archipelagö and trad­
ing in the Spice Islands (the Moluccas or the 
East Indies generally). Ceylon was a central 
trading point.

In Egypt, Alexandria’s revenues from port 
dues were already enormous when Ptolemy XI 
bequeathed the city to the Romans in 80 bc. 
Under the Romans, Alexandria became the 
greatest commercial centre of the world and 
the emporium for the aromatic and pungent 
spices of India that found their way to the 
markets of Greece and the Roman Empire.

Roman trade with India was extensive for 
more than three centuries and then began to 
decline. It had, no doubt, weakened but not 
broken the Arabian hold on the spice trade. 
The Roman trade revived in the 5th Century 
but dwindled in the 6th, whereas the Arabian 
trade endured through the Middle Ages.

By the 10th Century Venice was beginning 
to prosper in the trade of the Levant; by the 
early part of the 13th Century it enjoyed a 
monopoly of the trade of the Middle East; and 
by the 15th Century it was a formidable power 
in Europe. Part of Venice’s great wealth came 
from trading in the spices of the East, which 
it obtained in Alexandria and sold to north­

ern and western European buyer-distributors 
at exorbitant prices.

The Europeans knew the origin of the spices 
reaching Alexandria and, unable to break the 
hold of Venice, determined in the last third 
of the 15th Century to build ships and ven­
ture abroad in search of a route to the spice- 
producing countries. So began the famed voy- 
ages of discovery. The Portuguese were first 
in the race and the first to bring spices from 
India to Europe by way of the Cape of Good 
Hope in 1501. In 1492 Christopher Columbus 
sailed under the flag of Spain, and in 1497 
John Cabot sailed for England; but both failed 
to find the fabulous spice lands.

Ferdinand Magellan took up the quest for 
Spain in 1519. Of the five vessels under his 
command, only one, the Victoria, returned to 
Spain, but triumphantly, laden with cloves.

In 1577 Sir Francis Drake began his adven- 
turous voyage around the world by way of the 
Strait of Magellan and the Spice Islands and 
brought the Golden Hind, heavily laden with 
the cloves of Ternate and other treasures, into 
Plymouth harbour in 1580.

For Holland, a fleet under the command of 
Cornelis de Houtman sailed for the Spice Is­
lands in 1595; another, commanded by Jacob 
van Neck, put to sea in 1598; and their ships 
returned home with rich cargoes of cloves, 
mace, nutmegs, and pepper. In 1602 the Dutch 
East India Company came into existence by 
authority of the Estates-General of the Nether­
lands. In 1664 the French East India Com­
pany was organized by state authorization 
under Louis XIV. Other European nations 
granted charters to East India Companies with 
varying success. There followed struggles and 
conquests to gain advantage and monopolistic 
control of the trade. For more than 100 years 
Portugal was the dominant power, eventually 
yielding to English and Dutch enterprise and 
conquest; by the 19th Century British interests 
were firmly rooted in India and Ceylon, and 
the Dutch were in control over the greater 
part of the East Indies.

For marmers it was an age of adventure, 
risk, hardship, disease, and death; for nations 
it was an age of struggle, defeat, or conquest 
and an age for acquiring new, near-primitive 
lands and colonizing and gaining dominion 
over civilized foreign territories. For Euro­
pean commercial interests it was an age of 
rewarding success, which broke the monopoly 
of Venice, overcame the Muslim domination 
of the spice trade, created a voluminous trade 
in a great variety of merchandise between Eu­
rope and the Far East, and opened up a New 
World.
spicebush (Lindern benzoin; Benzoin aesti- 
vale\ deciduous, dense shrub of the laurel 
family (Lauraceae), native to eastern North 
America. It occurs most often in damp woods 
and grows about 1.5-6 m (about 5-20 feet) 
tail. The alternate leaves are rather oblong, but

Spicebush (Lindera benzoin)
Walter Chandoha

wedge-shaped near the base, and 8-13 cm (3- 
5 inches) long. The small, yellow, unisexual 
flowers are crowded in small, nearly stalkless 
clusters. The seed of the fleshy red fruit has a 
stony covering. Young twigs, leaves, and fruit 
are sometimes used to make tea.
spicule, in astronomy, rising jet of compar- 
atively cool, dense gas extending through the 
chromosphere, or lower atmosphere, of the 
Sun. The corona, or outer atmosphere, is 
above the spicules and seems to be formed 
from them.

About 100,000 spicules are active in the Sun 
at any given time. Each rises from the lower 
chromosphere at about 20 km (12 miles) per 
second to a height of several thousand kilome- 
tres and then within a few minutes disperses 
or collapses. Spicules appear to be indepen­
dent of sunspots and other local events in the 
underlying photosphere. See chromosphere.
spider, order name araneida , or araneae, 
a member o f a group of arachnids character­
ized by having six pairs o f appendages, in­
cluding four pairs o f legs and two main body 
parts (the prosoma, or cephalothorax, and the 
opisthosoma, or abdomen) attached by a nar­
row stalk.

A brief treatment of Spiders follows. For full 
treatment, see macropaedia: Arachnids.

Spiders are abundant worldwide except in 
Antarctica and usually occur at elevations

Wolf spider showing eye arrangement, 
chelicerae, and fang at end of each 
chelicera
Anthony Bannister—The Natural History Photographic 
Agency

from sea level to 5,000 m (16,000 feet). Some 
34,000 species of spiders have been described. 
Most are terrestrial animals. They range in 
body length from less than 1 mm (0.04 inch) 
to about 90 mm (3.5 inches). Spiders are 
predatory and prey mostly on insects.
All spiders have venom glands, but the ven- 

oms of only a few (e.g., black widow, brown 
spider; qq. v.) are harmful to humans. There 
are eight or fewer eyes, always simple rather 
than compound (i.e., multifaceted). The num­
ber and arrangement of these eyes are major 
considerations in the Classification of species. 
A pair of chelicerae—two-segmented, pincer- 
like appendages—occur at the front of the 
prosoma and usually point downward. The 
end segment of each chelicera is fanglike and 
is connected to a venom gland. The legs have 
seven segments. At the tip of the opistho­
soma are several fingerlike structures, known 
as spinnerets, which produce viscous droplets 
of silk from the silk glands, forming threads.

Spiders change little during growth, except in 
size. They usually molt, or shed their cuticles 
(skins), seven or eight times before maturing. 
If a leg is broken off during development, it is 
usually replaced.
Spiders exhibit characteristic behaviours dur­

ing and after courtship and mating, primarily



because, unless the male clearly identifies him­
self, the female of certain species, commonly 
larger than the male, often kills and eats the 
male after mating. The eggs are usually laid 
in a silken sac that, in some cases, is carried 
by the female until the eggs hatch; in other 
cases the female deposits the egg sac either in 
or near the web, in a crevice, among leaves, 
or on twigs or bark. The eggs usually hatch 
soon after being laid.
Insects, the main diet of most spiders, usu­

ally are captured in silken webs. In the webs 
of some species the Strands are covered with 
droplets of a sticky substance that prevents 
or delays escape. The jumping spider and the 
wolf spider (qq.v.) chase and pounce upon 
their prey. The crab spider (^.v.) awaits its 
prey in flowers.

The house spider (see comb-footed spider) 
extends its silken Strands in almost any di­
rection. The sheet-web weaver (q.v.) usually 
makes a sheetlike, horizontal web. The funnel- 
web spider (q.v.) builds its web in the shape of 
a funnel. The trap-door spider (q.v.) and the 
wolf spider make tunnels. Others make nests 
of leaves.
spider beetle, any member of about 500 
species of insects sometimes considered a part 
of the family Anobiidae (order Coleoptera) 
and sometimes placed in their own family, 
Ptinidae. These spider-shaped beetles have a 
globular body, long thin legs, and no wings. 
They range in colour from reddish brown to 
black and in size from 1 to 5 mm (0.04 to 0.2 
inch).

Spider beetles, which occur throughout the 
world, live in plant or animal remains, stored 
food products, dry wood, and museum speci­
mens. The white-marked spider beetle (Ptinus 
für) and the shiny American spider beetle 
(Mezium americanum) are household pests in 
North America.
spider crab, any species of the decapod family 
Majidae (or Maiidae; dass Crustacea). Spider 
crabs, which have thick, rather rounded bod- 
ies and long, spindly legs, are generally slow- 
moving and sluggish. Most are scavengers, es­
pecially of dead flesh.

Spider crab (Libinia)
Walter Dawn

Majids, a widely distributed marine group, 
are fished commercially in temperate wa­
ters, such as in the North Pacific. Some are 
quite small; for example, the long-beaked Spi­
der crab (Macropodia rostratä) of European 
Coastal waters has a body about 1 cm (less than 
0.5 inch) in diameter. The largest spider crab, 
and perhaps the largest known arthropod, is 
the giant crab (q.v.) of the Pacific waters near 
Japan. The outstretched claws of this crab 
(Macrocheira kaempferi) measure more than 
4 m (13 feet) from tip to tip.
The head of the spider crab is rather beak- 

shaped; the body surface is generally covered 
with hairs, spines, and tubercles (knobby pro- 
jections) that are frequently matted with algae, 
sponges, and other organisms. The crabs fas­

ten a good deal of this material to themselves 
by means of a mucuslike secretion from the 
mouth.
The kelp crab (Pugettia producta), a spider 

crab found among seaweed on the Pacific 
coast from Canada to Mexico, is about 1.25 
cm (0.5 inch) wide and 2.5 cm (1 inch) long. 
It is green and red on top and green under- 
neath.
Parthenope investigatoris, a spider crab of 

the Indian Ocean, is camouflaged to resemble 
the coral on which it lives.

Spider crabs of the genera Libinia, Hyas, 
Sternorhynchus, Pitho, and Lambrus are com­
mon on the Atlantic coast of North America. 
Pacific coast spider crabs include the genera 
Loxorhynchus, Pugettia, and Epialtus.
Pisa, 1.3 to 6 cm (0.5 to 2.4 inches) long, 

is found in the Mediterranean Sea and in the 
eastem Atlantic Ocean. Maja squinado, which 
attains lengths of 18 cm (7 inches), is found in 
the Mediterranean Sea and along the South­
west coast of Europe.
spider hunter, any of several sunbird species. 
See sunbird.
spider-hunting spider: see pirate spider. 
spider mite: see red spider.
spider monkey (Ateles), any of several large, 
extremely agile monkeys, belonging to the 
family Cebidae, found in forests from Mexico 
to Brazil. Spider monkeys, of which there are 
four species, are lanky, somewhat potbellied 
animals 35-66 cm (14-26 inches) long; they 
have long limbs, thumbless hands, and a long 
(60-92 cm [24-36 inches]), heavily furred, 
prehensile tail that acts as an extra limb. Their 
hair, of variable length and fineness, ranges in 
the several species from gray to reddish, dark 
brown, or black.

Spider monkeys live in bands, roaming the 
highest branches during the day. They do not 
normally descend to the ground. Sometimes 
they move rapidly through the trees, swinging 
by their hands and tails; at times they leap or 
drop spread-eagled from one tree to another. 
They feed on fruit, nuts, and some flowers 
and buds. A single young, born in seclusion 
after a gestation period of about 139 days, is 
dependent on its mother for almost a year.

Spider monkeys shot for food sometimes 
remove the arrow and attempt to stem the 
bleeding. They are susceptible to malaria and 
are used in laboratory studies of the disease. 
Although they may be gentle pets, adult Spi­
der monkeys are likely to throw tantrums and 
may prove dangerous.
The woolly spider monkey (q.v.) is of the 

genus Brachyteles.
spider orchid, any plant of the genus Bras- 
sia, family Orchidaceae; the genus embraces 
about 50 species of epiphytic (supported by 
other plants and having aerial roots exposed

Spider orchid (Brassia verrucosa)
G.C.K. Dunsterville
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to the humid atmosphere) orchids native to 
southeastern North America, the West Indies, 
and parts of Central and South America. Each 
stem of a spider orchid has one to three leaves. 
The flower spike extends laterally from the 
plant in most species.

Spider orchid flowers are yellow, greenish 
yellow, or orange-yellow, often with spots or 
markings. The long, thin sepals and petals give 
each flower a spidery appearance.
spider plant, African plant of the genus 
Chlorophytum (q.v.) of the Uly family.
spider wasp, any insect of the family Pom- 
pilidae, also known as Psammocharidae (order 
Hymenoptera). They are distributed through­
out most of the world. About 40 species occur 
in Great Britain, and more than 100 species 
are found in North America. Although they 
feed on spiders helpful to humans, the wasps 
are not regarded as economically destructive.

The spider wasps include the largest mem­
bers of the order; some exceed 5 cm (2 inches) 
in length. Most are 1.0 to 2.5 cm (0.4 to 1 
inch) long. The slender body is usually dark; 
in many cases the wings are smoky or yellow-

Spider wasp (Cryptocheilus)
Jacques Six

ish. Most can run rapidly on legs that are long 
and spiny. They inflict a very painful sting.

There is apparently much Variation in the 
method of stinging prey . The method of Cryp­
tocheilus is a refined process during which the 
wasp first stings the spider between its poison 
fangs and then stings it again near the junc- 
tion of the cephalothorax and abdomen. This 
produces complete immobility. Pompilus, on 
the other hand, has a less refined sting. It 
sometimes kills the spider; in other cases, the 
spider may survive for a few weeks.

Spiders captured and paralyzed by the sting 
of the spider wasp are fed to the young. (Cer­
tain wasps other than pompilids also capture 
spiders for this purpose.) Adult spider wasps 
are commonly found on flowers and either 
on the ground or hovering above it in search 
of prey. The nest, or cell, is made in soil, on 
rotten wood, or among rocks. Species of the 
North American genus Pseudagenia construct 
cells of mud under bark or among stones. 
Some species construct the nest before captur- 
ing the spider; others capture the spider first, 
then set it aside until the nest is completed. A 
single spider and a single egg are placed in the 
nest. The spider, alive but paralyzed, is eaten 
by the wasp larva.
Anoplius fuscus, a European species, captures 

spiders of five different families. Larvae of the 
European genus Homonotus live on the body 
of a spider that remains active in its normal 
habitat until it is gradually killed by the feed­
ing larva.

Methods of carrying the paralyzed spider to 
the nest vary. Pompilus plumbeus, found in 
North America and Europe, carries its prey 
before it. Others carry the prey sideways or 
drag it behind. Anoplius depressipes, which 
captures swamp spiders (Dolomedes), drags its 
prey across the water. Some spider wasps fly 
with their prey.
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Among the best-known spider wasps are the 
tarantula hawks (.Pepsis), steel-blue-bodied in­
sects with orange wings; some of the largest 
members of the family belong to this genus. Es­
pecially common in the southwestem United 
States, they Provision their nests with trapdoor 
spiders and tarantulas and often attack spiders 
many times their own size.
spiderflower, any of about 200 species of 
plants constituting the genus Cleome, of the 
caper family (Capparaceae), mostly tropical 
annual herbs with a pungent odour.

The populär cultivated spiderflower (C kas­
sier and), with dark-pink flowers fading almost 
to white by noon, is native to sandy thickets 
and hillsides of the tropical Western Hemi-

Spiderflower (Cleome hasslerana)
G.R. Roberts

sphere. It has five to seven leaflets and a 
finely spined stem. It is frequently confused 
with C. spinosa, which has dirty-white flowers. 
Rocky Mountain bee plant, or stinking dover 
(C. serrulata), is a summer-flowering annual 
of North American damp prairies and moun­
tains. About 50 to 150 cm (20 to 60 inches) 
tail, it has three-parted leaves and clusters of 
spidery pink flowers with long stamens.
spiderwort, any member of the genus Trades- 
cantia (family Commelinaceae), which in- 
cludes 20 or more erect to trailing, weak- 
stemmed herbs native to North and South 
America. Several species are grown as indoor 
plants in baskets, especially the wandering 
Jews (T. albiflora and T. fluminensis); among 
other slight differences the former is green- 
leaved, and the Iatter has purplish underleaves. 
White velvet, or white-gossamer (T  sillamon- 
tana), has leaves and sterns covered with a 
whitish fuzz. Flowering inch plant (T. blossfel- 
diana), with leaves green and smooth above, 
purplish and fuzzy beneath, has purplish hairy 
blossoms. The chain plant (T. navicularis) has 
fleshy, narrow, lengthwise-folded leaves about 
2.5 cm (1 inch) long. T. X andersoniana com- 
prises a complex series of garden hybrids. Also 
grown in the garden is the common spider­
wort, or widow’s tears (T. virginiana), an up- 
right juicy-stemmed plant with white to purple 
flowers. The spiderworts are of extremely easy 
culture, taking root readily from cuttings, and 
thus are very populär indoor plants. Certain 
species resemble but should not be confused 
with Zebrina species.
Spiegel, Der (German: “The Mirror”), 
weekly news magazine, preeminent in Ger­
many and one of the most widely circulated 
in Europe, published in Hamburg since 1947. 
Founded in 1946 as Diese Woche (“This 
Week”), the magazine is renowned for its ag­
gressive, vigorous, and well-written exposés of

govemment malpractice and scandals and for 
its photography. Its format resembles that of its 
American counterparts Time and Newsweek, 
although it is usually more than twice as thick. 
Der Spiegel is noted for its aggressive pursuit 
of news without regard to the peace of mind 
of the German govemment. A continuing ex­
posé in 1962 revealed the financial problems 
of the armed forces. The articles involved De­
fense Minister Franz Josef Strauss and implied 
that the armed forces would be unable to 
withstand a Communist attack, although huge 
sums of money were being spent on defense. 
The editor, Rudolph Augstein, was arrested, 
along with four others on the magazine’s staff, 
and charged with the publication of secret 
information. He was detained for 104 days. 
The magazine’s hard-hitting news approach 
won it one of Europe’s biggest circulations 
and an abundance of advertisers. It is widely 
respected both for its coverage of news events 
and news analysis and for its concise writing, 
and it is generally regarded as one of the best 
news weeklies in Europe.
Spiegel, Sam (b. Nov. 11, 1903, Jaroslau, 
Austria [now Jaroslaw, Pol.]—d. Dec. 31, 
1985, Saint-Martin, Lesser Antilles), Austrian- 
born American motion-picture producer.

Spiegel studied at the University of Vienna 
and worked as a Young Pioneer in Paiestine 
in the early 1920s. In 1927 he went to Hol­
lywood to work as a story translator, and in 
1930 he was sent by Universal Pictures to 
head that studio’s European headquarters in 
Berlin. He fled Germany after the Nazis came 
to power in 1933 and lived in Vienna be­
fore settling in Hollywood in 1939. He soon 
became a producer, and among his earlier 
projects were Tales of Manhattan (1942) and 
Orson Welles’s The Stranger (1946).

Spiegel’s most important productions were 
done in the 1950s and included The African 
Queen (1951), On the Waterfront (1954), The 
Bridge on the River Kwai (1957), and Sud- 
denly Last Summer (1959). He continued pro­
ducing in the 1960s and 7Os with Lawrence 
of Arabia (1962), Nicholas and Alexandra 
(1971), and The Last Tycoon (1976). The last 
film he produced was a motion-picture ver­
sion of Harold Pinter’s play Betrayal (1983). 
Most of Spiegel’s films were expensive, large- 
scale productions that utilized some of the 
leading actors, screenwriters, and directors of 
the day. The classic films The African Queen, 
The Bridge on the River Kwai, and Lawrence 
of Arabia were largely shot on location in 
jungles and deserts, often under difficult con­
ditions.
Spieghel, Henric Laurenszoon, also spelled
HENDRIK LAURENSZOON SPIEGEL (b. March
11, 1549, Amsterdam—d. Jan. 4, 1612, Alk­
maar, Neth.), poet of the northem Dutch 
Renaissance whose highly individual spiritual 
beliefs set him apart from his contemporaries.

In Spieghel’s greatest work, Hertspiegel (1614; 
“Heart-Mirror”), a long, often allegorical poem 
written in hexametres, he set out his Philo­
sophie vision in simple, direct style. His strong 
religious faith is based on an amalgamation 
of Christian and Platonic ideas, together with 
an underlying pantheism that sees God man- 
ifested in all things, Spieghel was also active 
in the movement toward the purification and 
wider use of the Dutch language, principles 
that he advocated in his Twe-spraack van de 
Nederduitsche Letterkunst (1584; “Dialogue 
on Dutch Literature”).
Spielberg, Steven (b. Dec. 18, 1947, Cincin­
nati, Ohio, U.S.), American motion-picture 
director and producer noted for the unprece- 
dented popularity of his films.

Spielberg was interested in movies from an 
early age and was an aspiring amateur film­
maker by the time he entered high school. 
Around the time of his graduation from college 
in 1970, a short film he had made attracted

the attention of Universal Pictures, which set 
him to work directing television episodes and 
television motion pictures. One of the lat- 
ter, Duel (1971), won several major European 
awards and enabled Spielberg to begin making 
theatrically released motion pictures. The first 
of these, The Sugarland Express (1974), was 
followed in 1975 by Jaws, a highly praised 
thriller-adventure film about the pursuit of a 
giant man-eating shark; the picture became 
one of the largest-selling films in history. Spiel­
berg then directed Close Encounters of the 
Third Kind (1977), an account of mankind’s 
contact with extraterrestrials, and 1941 (1979), 
which was a comparative failure. His next 
works, the adventure film Raiders of the Lost 
Ark (1981) and the fantasy family film E T.— 
The Extraterrestrial (1982), were critical suc- 
cesses and were enormously populär with the 
public. Spielberg then branched out into pro­
ducing the films of other directors, but he 
retumed to directing with Indiana Jones and 
the Temple of Doom (1984) and The Color 
Purple (1985).

As a director Spielberg was notable for his 
technical virtuosity; his films combine beauti- 
ful cinematography, skillful editing, a rich mu­
sical soundtrack, and inventive special effects 
into an absorbing ensemble that manipulates 
audience responses along a broad emotional 
spectrum. The narrative development in his 
films is enriched by elements of fantasy, hu­
mour, and action-adventure and by occasional 
colourful characterizations.
Spielhagen, Friedrich von (b. Feb. 24,1829, 
Magdeburg, Prussian Saxony [Germany]—d. 
Feb. 25, 1911, Berlin, Ger.), populär writer 
whose works are considered representative of 
the social novel in Germany.

After studying at the universities of Berlin, 
Bonn, and Greifswald, Spielhagen was a 
teacher in a gymnasium (high school) at 
Leipzig, but after 1854 he became entirely 
involved with literature. From 1878 to 1884 
he was editor of Westermanns Monatshefte; 
he was also an actor and an active partisan in 
democratie movements. After two earlier nov­
els, his Problematische Naturen, 4 vol. (1861; 
Problematic Characters), was a remarkable 
success and considered one of the best works 
of its time. The hero is pulled in opposite 
directions by the democratie ideals of society 
and state and by the distractions of social 
life. This was followed by Durch Nacht zum 
Licht, 4 vol. (1862; Through Night to Light), 
Hammer und Amboss, 5 vol. (1869; Hammer 
and Anvil), and Sturmflut, 3 vol. (1877; The 
Breaking of the Storm). The last is a powerful 
romance, using the grandiose symbolism of a 
tempest that flooded the Baltic coast in 1872 
for the economic storm that burst on Berlin 
that same year.

Although the years between 1860 and 1876 
are considered his most productive, Spielha­
gen later produced many other novels. His 
dramas include Liebe für Liebe (1875) and 
Hans und Grete (1868).
Spielmann (German: “player,” or “entertain­
er”), plural Sp i e l l e u t e , wandering entertainer 
of the Middle Ages who performed at fairs, 
markets, and castles. The Spielleute included 
singers, mimics, and sword-swallowers. Also 
among them were the storytellers credited with 
keeping alive the native Germanic vemacular 
legends at a time when nearly all written lit­
erature was religious and when the court po­
ets, under foreign influence, were concemed 
chiefly with love lyrics and Arthurian legends. 
A number of carefree adventure tales, such as 
the 12th-century König Rother, are evidence 
of a highly developed underground literature 
characterized by its humour, amoral tone, and 
powers of social observation and presumably 
propagated by the Spielleute.
spike moss, common name for plants of the 
genus Selaginella of the order Selaginellales



with more than 700 species of mossy, in some 
cases femlike, perennials. They are widely 
distributed in all parts of the world, particu­
larly in the tropics. Many are forest plants;

Spike moss (Selaginella willenovii)
Walter Dawn

some grow on trees, but others thrive in dry 
or seasonally dry areas. They bear scalelike 
leaves, either spirally arranged or in ranks of 
four, on trailing, climbing, or erect sterns and 
branches. The spore-bearing leaves are similar 
to ordinary leaves but are clustered in spikes, 
or strobili.

Lesser club moss (5. selaginoides) is a small 
forest and bog-side plant in northem North 
America and Eurasia. lts branches trail along 
the ground, but the upright yellow-green stro­
bili rise up to 8 cm (about 3 inches). The 
similar rock selaginella (S. rupestris) of North 
America has smaller leaves, and its branching 
sterns grow on rocks or in sand. Resurrection 
plant, or resurrection fern (S. lepidophylla), is 
so named because as an apparently lifeless ball 
it unrolls when the wet season begins. Spread- 
ing club moss (S. kraussiana), from southem 
Africa, roots readily along its trailing sterns of 
bright-green branches. It sometimes is grown 
as a houseplant, as are S. emmeliana from 
tropical America, S. martensii from Mexico, 
S. uncinata from southem China, and S. 
caulescens from eastem Asia.
spikenard, also called American spikenard, 
petty morrel, or LiFE-OF-MAN (Aralia race­
mosa), North American member of the gin­
seng family (Araliaceae) of the order Cornales, 
characterized by large spicy-smelling roots. It

American spikenard (Ara//a racemosa)
John H. Gerard— EB Inc.

grows 3.5 m (11 feet) tail and has leaves di­
vided into three heart-shaped parts. The flow­
ers are grouped into numerous clusters at the 
end of the central stem.
The roots of A. nudicaulis, a close relative 

of spikenard, are used as a substitute for 
sarsaparilla flavouring. Smilacina racemosa, 
one of the false Solomon’s seals in the family 
Liliaceae (order Liliales), is sometimes called 
wild spikenard.
spilite, fine-grained or dense, extrusive ig­
neous (volcanic) rock that is usually free of 
visible crystals and is commonly greenish or 
grayish green in colour. Spilites are of basaltic 
character but contain the feldspar albite in 
place of the normal labradorite. The dark 
mineral is a pale-brown augite; spilites are, 
however, usually decomposed, and augite is 
represented by chlorite and calcite.

Spilites are often blistered or pocked and 
show a wonderfully preserved pillow struc­
ture, a feature in most cases indicative of lavas 
of submarine origin. The individual pillows 
are filled with concentric zones of vesicles 
containing chlorite and calcite. Some spilites 
showing pillow structure are not strictly lavas 
but are shallow intrusions into unconsolidated 
submarine ooze. Excellent examples of such 
intmsive spilites are those found at Nundle, 
N.S.W., Australia.
The term spilite was first used for altered 

basic lavas free from phenocrysts and possess- 
ing well-marked vesicular textures, but now it 
denotes a large suite of igneous rocks geneti- 
cally associated with the spilites, with a status 
comparable to that of the alkaline and calc- 
alkaline series. The composition of the rocks 
in this suite varies widely, but all possess a 
high percentage of soda and are usually exten- 
sively altered. The rocks included are albite- 
dolerites, minverites, picrites, keratophyres, 
soda-felsites, and soda-granites.
The spilitic series is peculiar to districts that 

have undergone a long, continued, and gentle 
subsidence with few or slight upward move­
ments and no important faulting. These lavas 
are poured out on the margins of geosyn- 
clines, within which black shales, limestones, 
and radiolarian cherts accumulate. Because 
geosynclines are the centres of subsequent fold 
movements, many ancient spilites have be­
come extensively folded and metamorphosed, 
with production of new minerals, including al­
bite of metamorphic origin. Spilitic eruptions 
have occurred repeatedly over a wide area and 
on a large scale.
Spillane, Mickey, pseudonym of frank  
morrison spillane (b. March 9,1918, Brook­
lyn, N.Y., U.S.), American writer of detective 
fiction, whose populär work is characterized 
by violence and sexual licentiousness.

Spillane began his career by writing for pulp 
magazines and comic books in order to pay 
for his schooling. His first novel—I, The Jury 
(1947)—introduced detective Mike Hammer, 
who appeared in other works, such as My Gun 
Is Quick (1950) and The Big Kill (1951). In 
the early 1950s Spillane retired from writing. 
Ten years later he resumed his career with 
The Deep (1961). Spillane wrote the script and 
played the role of Hammer for the 1963 film 
version of The Girl Hunters (1962). Day of 
the Guns (1964) initiated another series, with 
the international agent Tiger Mann. Among 
Spillane’s later books were The Last Cop Out
(1973) and The Day the Sea Rolled Back 
(1981).

Spillane, who claimed to write solely for 
monetary gain, flouted literary taste with re- 
curring elements of sadism that disturbed 
some readers, but the captivating vigour of his 
narrative and of his central characters brought 
him populär success.
spillikins (game): see jackstraws.
spillway, passage for surplus water over or 
around a dam when the reservoir itself is füll.
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Spillways are particularly important safety fea­
tures for earth dams, protecting the dam and 
its foundation from erosion. They may lead 
over the dam or a portion of it or along a

Spillway of the Kirwin Dam of the Missouri River 
Basin Project, Kansas
Ewing Galloway

channel around the dam or a conduit through 
it.

The erosive energy of the water at the foot 
of the spillway is dissipated by a stilling basin 
or by a sloping apron tempering the fall and 
ending in a curved bucket that directs the flow 
away from the foundation.
spin, in physics, the amount of angular mo- 
mentum associated with a subatomic partiele 
or nucleus and measured in multiples of a 
unit called the Dirac h, or h-bar (7z), equal to 
the Planck constant divided by 2n. For elec­
trons, neutrons, and protons, the multiple is 
.5; pions have zero spin. The spin (more cor­
rectly, the total angular momentum) of nuclei 
more complex than the proton is the vector 
sum of the orbital angular momenta and in- 
trinsic spins of the constituent nucleons. For 
nuclei of even mass number, the multiple is 
an integer; for those of odd mass number, the 
multiple is a half-integer. All nuclei with éven 
numbers of neutrons and protons have spin 
zero in their ground States.
spin-statistics theorem, in quantum me- 
chanics, fundamental mathematical proof that 
subatomic particles having integral values of 
spin (such as photons and helium-4 atoms) 
must be described by Bose-Einstein statistics 
(q. v.) and that subatomic particles having half- 
integral values of spin (such as electrons and 
protons) must be described by Fermi-Dirac 
statistics (tf.v.).
Spina, ancient Etruscan port on the Adriatic 
coast of Italy, now about 6 miles (10 km) in­
land. Spina was founded at the mouth of the 
Po River toward the end of the 6th Century 
bc and was one of two main ports of entry 
for the rich Greek commerce with northem 
Etruria. Soon after 400 bc Spina was sacked

Greek krater from Spina, 5th Century bc; in the 
National Archaeological Museum, Ferrara, Italy
Hirmer Fotoarchiv, München
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by the Gauls, and with the collapse of its mar­
ket and the silting of its port, it rapidly lapsed 
into obscurity.

Excavations since 1922 in the cemeteries of 
Valle Trebba and of Valle Pega have yielded 
many fine bronzes and an unrivaled collection 
of Greek pottery.
spina bifida, congenital cleft of the vertebral 
column, a form of neural tube defect (q.v.).
spinach (species Spinacia oleracea), hardy, 
leafy annual of the goosefoot family (Chenopo- 
diaceae), used as a vegetable. The edible leaves 
are arranged in a rosette, from which a seed-

S pi nach (Spinacia oleracea)
Ingmar Holmasen

stalk emerges. The leaves are somewhat trian­
gulär and may be flat or puckered. Spinach 
requires cool weather and deep, rich, well- 
limed soil to give quick growth and maximum 
leaf area. Seed can be sown every two weeks 
from early spring to late summer, in rows 
30 cm (12 inches) apart, the piantiets being 
thinned in the row. The last sowings produce 
young plants that yield a erop in the autumn 
and stand over the winter, providing leaves in 
early spring or even through the winter if the 
weather is not too severe.

Widely grown in northem Europe and the 
United States, spinach is marketed fresh, 
canned, and frozen. It received considerable 
impetus as a erop in the 1920s when attention 
was first called to its high content of iron and 
vitamins A and C. Spinach is served as a salad 
green and as a cooked vegetable. Spinach 
can be made into various soups, soufflés, and 
mousses and is used as an ingrediënt in vari­
ous prepared dishes.
spinal column (anatomy): see vertebral col­
umn.
spinal cord, major nerve tract of vertebrates, 
extending from the base of the brain through 
the canal of the spinal column. It is composed 
of nerve fibres that mediate reflex actions and 
that transmit impulses to and from the brain.

A brief treatment of the spinal cord follows. 
For füll treatment, see macropaedia: Nerves 
and Nervous Systems.

Like the brain, the spinal cord is covered by 
three connective-tissue envelopes called the 
meninges. The space between the outer and 
middle envelopes is filled with cerebrospinal 
fluid, a clear, colourless, noncellular fluid that 
cushions the spinal cord against jarring shock.

In cross-section the spinal cord appears as 
a white oval with ä gray, butterfly-shaped 
area in the centre. The white matter con­
sists of myelinated (sheathed) fibres, or ax- 
ons (see axon); the gray matter contains cell 
bodies, unsheathed motor-neuron fibres, and 
intemeurons connecting either the two sides 
of the cord or the dorsal and ventral ganglia 
(see ganglion). In humans, 31 paired spinal

nerves originate in the spinal cord: 8 cer- 
vical, 12 thoracic, 5 lumbar, 5 sacral, and 
1 coccygeal. Information about internal and 
external conditions travels up the ascending 
tracts of neurons. This information is sorted 
by the brain, and the proper responses are 
induced by nerve impulses traveling down the 
descending tracts to stimulate motor neurons 
or to initiate glandular secretion.
spinal curvature, any of a group of spinal 
deviations, including scoliosis, lordosis, and 
kyphosis.

Scoliosis is a lateral, or sideways, deviation 
of the spine usually including two curves— 
the original abnormal curve and a later devel­
oping compensatory curve. Possible causes of 
scoliosis include asymmetrical development of 
back, ehest, or abdominal musculature, as may 
occur in Poliomyelitis or cerebral palsy; signif­
icant difference in the lengths of the legs; or 
malformation or disease of the spinal column 
and associated structures, as in Spondylitis, 
spina bifida, fracture, dislocation, hemiverte- 
brae, or rickets. Treatment, which depends on 
the cause, usually includes orthopedie surgery, 
the use of traction, piaster casts, and exercises. 
Lordosis is an increased curvature in the lum­
bar (middle-to-lower) region of the vertebral 
column, and it may be associated with dis­
eases of the hip joint, cirrhosis of the liver, 
or obesity. Kyphosis is an increased curvature 
of the thoracic (upper) vertebral column, and 
it may be caused by rickets or tuberculous 
Spondylitis (Pott’s disease).
spinal nerve, in vertebrates, any one of many 
paired nerves that leave the spinal cord at reg­
ulär intervals. Each pair connects the spinal 
cord with a specific region of the body. Near 
the spinal cord each spinal nerve branches 
into two roots. One, with fibres of sensory 
nerve cells (neurons), enters the spinal cord 
via the dorsal root; its cell bodies lie in a spinal 
ganglion that is outside the spinal cord. The 
other, with fibres of motor neurons, leaves the 
spinal cord via the ventral root; its cell bodies 
lie in specific areas of the spinal cord itself.
spinal tap (medicine): see lumbar puncture.
spinalis muscle, any of the deep muscles 
of the back near the vertebral column that, 
as part of the erector spinae (sacrospinalis) 
muscle group, assist in extension (e.g., bend­
ing backward), lateral flexion (bending to the 
side), and rotation of the spine. The spinalis 
thoracis is the major spinalis muscle, arising 
from the bones of the lower thoracic and upper 
lumbar vertebral spine and inserted into the 
bones of the upper thoracic vertebral spine. 
It may be prolonged into the neck (spinalis 
cervicis) and head (spinalis capitis).
spine (anatomy): see vertebral column.
spinel, mineral composed of magnesium alu- 
minum oxide (MgAl20 4) or any member of a 
group of rock-forming minerals, all of which 
are metal oxides with the general compo­
sition AB20 4, in which A may be magne­
sium, iron, zinc, manganese, or nickel; B 
may be aluminum, chromium, or iron; and 
O is oxygen. The spinel group is divided into 
three immiscible series; the spinel (aluminum- 
spinel) series, in which B is aluminum; the 
chromite (chromium-spinel) series, in which B 
is chromium; and the magnetite (iron-spinel) 
series, in which B is iron.

The aluminum spineis are harder, more 
transparent, and less dense than the oth­
ers. The spinel series contains the mineral 
spinel, also called ruby spinel (q.v.) or mag­
nesia spinel; other members include hereynite 
(iron aluminum oxide, FeAl20 4), gahnite 
(zinc aluminum oxide, ZnAl20 4), and ga- 
laxite (manganese aluminum oxide, MnAl20 4). 
The colour of magnesia spinel ranges from 
bloodred to blue, green, brown, and colour­
less; gahnite is dark blue-green; hereynite and 
galaxite are black. These minerals are found

as glassy, hard octahedrons, grains or masses 
in basic igneous rocks, granite pegmatites, and 
contact metamorphic limestone deposits. The 
members of the spinel series often substitute 
for one another in the crystal structure, so 
that most specimens are mixtures.
For general information on the use and oc- 

currence of the chromium- and iron-spinel 
series, see chromite; magnetite. For detailed 
physical properties of any of the spinel min­
erals, see oxide mineral (table). More than 
200 synthetic varieties of spinels have been 
prepared, several as gemstones and many as 
ferrimagnetic materials (see also ferrite).
Spinello A r e t i n o , byname of spinello di 
luca SPINELLI (b. c. 1346, Commune of 
Arezzo [Italy]—d. March 14, 1410, Arezzo), 
late Gothic Italian painter noteworthy for his 
vigorous narrative sense. His style anticipates 
the realistic painting of the early Renaissance 
of the 15th Century. Early in his career he 
came under the influence of Orcagna and 
Nardo di Cione, whose style shows in his first 
major work, a fresco cycle in San Francesco 
at Arezzo.

A facile artist, Spinello soon gained a repu­
tation beyond his native town. About 1387 he 
executed a fresco cycle in the small church at 
Antella, near Florence, and a cycle of scenes 
from the life of St. Benedict in the sacristy 
of San Miniato al Monte, Florence. A trip- 
tych (1391) commissioned for Sant’ Andrea 
at Lucca, now in the Accademia, Florence, 
was painted in conjunction with Lorenzo di 
Niccoló. In the same year he began work on 
some frescoes in the Campo Santo (cemetery) 
at Pisa.
Further commissions at Arezzo followed, and 

between 1404 and his death he seems to have 
divided his time between Arezzo and Siena, 
where he undertook work (lost) for the cathe­
dral and painted (1407-10) a cycle of fresco 
scenes from the life of Pope Alexander III in 
the Palazzo Pubblico. These and the Pisa fres­
coes constitute his most important works.
spinet, small form of the harpsichord, gener­
ally wing-shaped, with a single set of strings 
placed at an oblique angle to the keyboard. 
The wing-shaped spinet may have originated 
in Italy during the 16th Century; later it be­
came known in France and England.

Italian spinet, c. 1600; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum, London

Spinets were populär substitutes for the larger, 
more expensive harpsichords and were made 
in large numbers during the late 17th and 
18th centuries, especially in England. Their 
cases were often highly ornamented and dec- 
orated. The name spinet may derive from the 
Latin spinae (“thorns”), perhaps reflecting the 
shape of the tiny quills or leather wedges that 
pluck the strings. In modem usage, “spinet” 
commonly refers to a short form of upright 
piano.
spinneret, also spelled spinnerette, in the 
spinning of man-made fibre, small, thimble- 
shaped, metal nozzle having fine holes through



which a spinning solution is forced to form a 
filament. The viscous or syrupy solution, pre­
pared by melting or chemically dissolving raw 
material, emerges from the spinneret as long 
fibres that are then solidified by coagulation, 
evaporation, or cooling.
Most spinnerets are made of stainless steel, 

but rayon production requires platinum. The 
size and shape of the spinneret holes determine 
the filament’s cross-sectional shape. Each hole 
forms a single filament, and the combined fil- 
aments form filament yam. The structure in 
spiders and silkworms through which silk is 
extmded is also called the spinneret.
spinning, in textiles, process of drawing out 
fibres from a mass and twisting them together 
to form a continuous thread or yam. In man- 
made fibre production the name is applied to 
the extrusion of a solution to form a fibre, 
a process similar to the method by which 
silkworms and similar insect larvae produce 
filament to make their cocoons from a viscous 
fluid that they secrete.

There are two main types of spinning ma­
chines today. The mule is used for cotton and 
wool yams, and the spinning frame is used 
for cotton, wool, and worsted yams.
spinning wheel, early machine for turning 
fibre into thread or yam, which was then wo-

Early American foot-pedal spinning wheel
By courtesy of the New York State Historical Association, Cooperstown

ven into cioth on a loom. The spinning wheel 
was probably invented in India, though its 
origins are obscure. It reached Europe via the 
Middle East in the European Middle Ages. It 
replaced the earlier method of hand spinning, 
in which the individual fibres were drawn out 
of a mass of wool held on a stick, or distaff, 
twisted together to form a continuous strand, 
and wound on a second stick, or spindle. The 
first stage in mechanizing the process was to 
mount the spindle horizontally in bearings so 
that it could be rotated by a cord encircling a 
large, hand-driven wheel. The distaff, carrying 
the mass of fibre, was held in the left hand, 
and the wheel slowly tumed with the right. 
Holding the fibre at an angle to the spindle 
produced the necessary twist.

The Saxon, or Saxony, wheel, introduced in 
Europe at the beginning of the 16th Century, 
incorporated a bobbin on which the yam was 
wound continuously; the distaff on which the 
raw fibre was held became a stationary verti­
cal rod, and the wheel was actuated by a foot 
treadle, freeing both of the operator’s hands.
The improvement of the loom in 18th- 

century Great Britain created a yam shortage 
and a demand for mechanical spinning. The 
result was a series of inventions that converted

the spinning wheel into a powered, mecha- 
nized component of the Industrial Revolution.
Spinola family, one of the noble families 
that dominated the history of Genoa during 
the city-state’s great period, from the 12th to 
the 14th Century.

They were descended from a younger son of 
Ido, the viscount who mied Genoa in the 10th 
Century as the representative of its feudal lord, 
the Marchese Obertinghi. The Spinola fur- 
nished many consuls to the aristocratie “con- 
sular” commune of the 12th Century. Guido 
Spinola served as consul several times between 
1102 and 1121. In 1190 his descendant, also 
named Guido, commanded a Genoese fleet in 
the Third Crusade, afterward being repeatedly 
elected consul and serving on a number of 
embassies.

During the first half of the 13th Century, in 
predominantly Guelf (pro-papal) Genoa, the 
Spinola headed the Ghibellines, the party sup- 
porting the Holy Roman emperor Frederick II 
in the factional struggles of the period. Niccolö 
Spinola (died 1240) became grand admiral of 
Frederick’s fleet. In 1237 Guglielmo Spinola 
led an unsuccessful coup against the Guelf 
podesta (chief magistrate), who sentenced the 
rebels to exile and destmetion of their houses 
and property but revoked the sentence on 
intervention of the Archbishop of Genoa. In 
1270 Oberto Spinola and Oberto Doria in- 
stituted the first of a series of govemments 
headed by members of their two families when 
they seized power as captains of the people. 
The two men mied Genoa for the 15 years 
that have been termed the golden age of the 
Genoese medieval commune. Other Spinola 
who served jointly with Doria as captains of 
the people were Oberto Spinola’s son Corrado; 
Opizzino (Opicino) Spinola during Emperor 
Henry VII’s invasion of Italy; and, after a 
long intermption, Galeotto Spinola in 1335. 
At that time the resumption of the mle of 
the two powerful families ended in a populär 
revolt and the installation of the first doge of 
Genoa (1339). The Spinola made several un­
successful attempts to regain power.

In later periods, first under the domination 
of Genoa by the Visconti of Milan and then 
by Spain, Austria, and France, the Spinola 
distinguished themselves as soldiers, prelates, 
ambassadors, and literary men. When the 
constitutional reforms of Andrea Doria rein- 
stated the dogeship, Battista Spinola occupied 
that office from 1531 to 1533. Notable among 
the family’s military men was the Spanish 
general Ambrogio di Spinola (1569-1630). 
The family contributed three archbishops to 
Genoa and 13 cardinals. Among its literary 
figures were several historians, including Mas- 
similiano Spinola (1812-79), the author of 
works on Ligurian history. Among the famous 
women of the family was Laura di Negro 
Spinola (died 1838), who aided the cause of 
Giuseppe Mazzini, the Italian revolutionary 
patriot, and his followers.
Spinola, Ambrogio di Filippo, marqués 
(marquess) de Los Balbases (b. 1569, 
Genoa [Italy]—d. Sept. 25, 1630, Castelnuovo 
Scrivia), an outstanding military commander 
in the service of Spain and one of the ablest 
soldiers of his time. Though he won fame in 
the wars against the Dutch Republic in the 
early 17th Century, he was ultimately unable 
to break Dutch military power.

Spinola was bom into an old and power­
ful family of Genoa, an Italian city-state that 
during his time was a close ally of Spain. To 
advance the fortunes of his family, Spinola 
contracted for service in the Spanish Nether­
lands and marched there in 1602 with a force 
of 9,000 men he had raised at his own expense. 
With his disciplined troops, Spinola showed 
himself a match for his major opponent, the 
skillful Dutch commander Maurice of Nas­
sau, in his successful one-year siege of Ostend, 
which feil on Sept. 22, 1604. After that victory,

99 Spinoza, Benedict de

Spinola was appointed commander in chief 
of the Spanish armies in the Netherlands and 
the next in line to head its govemment after 
Alfred, archduke of Austria, joint sovereign of 
the region with his wife, Isabella.

Spinola continued to do battle with Mau­
rice of Nassau and to exhibit his mastery of

Spinola, detail of a portrait by an 
unknown artist
By courtesy of the Biblioteca Nacional, Madrid

siege warfare. He captured a number of for- 
tified places. In 1606 he joumeyed to Spain, 
where he was forced to pledge his entire for- 
tune as security for the expenses of the Dutch 
war before bankers would advance funds to 
the Spanish govemment. Spinola was never 
repaid and ultimately suffered financial min. 
The next year he signed a suspension of arms 
with Maurice and two years later played a 
major role in the negotiations that brought a 
tmee that lasted 12 years. During this entire 
period, Spinola kept his Netherlands forces in 
readiness and directed repair and maintenance 
efforts.

Shortly after the opening of the Thirty Years’ 
War (1618-48), Spinola seized nearly all of 
the Palatinate, a fertile and strategie German 
region along the Rhine (1620). He thereby re­
moved a Protestant-held barrier on the route 
by which money and men reached the Spanish 
armies in the Netherlands; he was rewarded 
with the rank of captain general. He retumed 
to the Netherlands to assume command of 
the Spanish armies in 1621, after Spain had 
decided to break the truce with the Dutch. 
There Spinola gained his most famous victory, 
the capture of the strategie Dutch fortress of 
Breda, after a long siege (Aug. 28, 1624-June 
5, 1625). This victory drew attention through­
out Europe and served as the subject for the 
great picture by Veläzquez, “Las Lanzas.” Af­
ter Breda, the lack of funds and the enmity 
of the Count de Olivares, the administrator 
for the Spanish boy-king Philip IV, hindered 
Spinola’s military efforts. Also, the new Dutch 
commander, Frederick Hemy, prince of Or­
ange, proved himself a formidable opponent.

In 1628 Spinola left for Spain, where he re- 
luctantly accepted an appointment as general 
and plenipotentiary in the war with the French 
over the disputed succession to the duchy of 
Mantua, Italy (1628-31). Spinola arrived in 
Italy in 1629 and died there in the midst of 
the siege of Casale. The title of marqués de 
Los Balbases, which had been bestowed on 
Spinola, was all the compensation his fam­
ily received for the great fortune Spinola had 
spent in the service of Philip III and Philip IV 
of Spain.
b i b l i o g r a p h y . Studies of his campaigns are 
found in Pieter Geyl, The Revolt of the Nether­
lands, 1555-1609, 2nd ed. (1958), and The Nether­
lands in the Seventeenth Century, rev. and enlarged 
ed. (1961).
Spinoza, Benedict de (English), Hebrew 
forename baruch , Latin forename bendic-
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Tus, Portuguese bento de espinosa (b. Nov. 
24, 1632, Amsterdam—d. Feb. 21, 1677, The 
Hague), Dutch-Jewish philosopher, the fore­
most exponent of 17th-century Rationalism.

Early life and career. Spinoza’s grandfa- 
ther and father were Portuguese and had 
been crypto-Jews after the Spanish Inquisi-

Spinoza, oil painting, c. 1665; in the Herzog-August 
Bibliothek, Wolfenbüttel, Ger.
By courtesy of the Herzog-August Bibliothek, Wolfenbuttel, Ger.

tion had compelled them to embrace Chris- 
tianity. Later, after Holland’s successful revolt 
against Spain and the granting of religious 
freedom, they found refuge in Amsterdam. 
His mother, who also came from Portugal, 
died when Benedict was barely six years old. 
The Spinozas were prosperous merchants and 
respected members of the Jewish community, 
and it may be assumed that Spinoza attended 
the school for Jewish boys founded in Am­
sterdam in about 1638. Outside school hours 
the boys had private lessons in secular sub­
jects. Spinoza was taught Latin by a German 
Scholar, who may also have taught him Ger­
man; and he knew to some extent all of 
the other significant Continental languages. In 
March 1654 Benedict’s father died. There was 
some litigation over the estate, with Benedict’s 
only surviving stepsister claiming it all. Bene­
dict won the lawsuit but allowed her to retain 
nearly everything.

His studies so far had been mainly Jew­
ish, but he was an independent thinker and 
had found more than enough in his Jewish 
studies to wean him from orthodox doctrines 
and interpretations of Scripture; moreover, 
the tendency to revolt against tradition and 
authority was much in the air in the 17th 
Century. But the Jewish religious leaders in 
Amsterdam were fearful that heresies (which 
were no less anti-Christian than anti-Jewish) 
might give offense in a country that did not 
yet regard the Jews as citizens. Spinoza soon 
incurred the disapproval of the synagogue au­
thorities. In conversations with other students, 
he had held that there is nothing in the Bible 
to support the views that God had no body, 
that angels really exist, or that the soul is im-« 
mortal; and he had also expressed his belief 
that the author of the Pentateuch (the first five 
books of the Bible) was no wiser in physics or 
even in theology than were they, the students. 
The Jewish authorities, after trying vainly to 
silence Spinoza with bribes and threats, ex- 
communicated him in July 1656, and he was 
banished from Amsterdam for a short period 
by the civil authorities. There is no evidence 
that he had really wanted to break away from 
the Jewish community, and indeed the scanty

knowledge available would suggest the oppo­
site. On Dec. 5, 1655, for example, he had 
attended the synagogue and made an offering 
that, in view of his poverty, must have been a 
rare event for him, and, about the time of his 
excommunication, he had addressed a defense 
of his views to the synagogue.
Among Spinoza’s Christian acquaintances 

was Franciscus van den Enden, who was a 
former Jesuit, an ardent classical Scholar, and 
something of a poet and dramatist and who 
had opened a school in Amsterdam. For a 
time, Spinoza stayed with him, helping with 
the teaching of the schoolchildren and re­
ceiving aid in his own further education. In 
this way he improved his knowledge of Latin, 
learned some Greek, and was introduced to 
Neoscholastic philosophy. It may have also 
been through van den Enden’s school that 
Spinoza became acquainted with the “new 
philosophy” of René Descartes, later acknowl- 
edged to be the father of modern philosophy. 
Spinoza’s other Christian acquaintances were 
mostly of the Collegiants, a brotherhood that 
later merged with the Mennonites; they were 
especially interested in Cartesianism, the dual­
istic philosophy of Descartes and his followers.

At the same time, he was becoming expert 
at making lenses, supporting himself partly by 
grinding and polishing lenses for spectacles, 
telescopes, and microscopes; he also did tutor­
ing. A kind of reading and discussion circle 
for the study of religious and philosophical 
Problems came into being under the guidance 
of Spinoza. In order to collect his thoughts, 
however, and reduce them to a system, he 
withdrew in 1660 to Rijnsburg, a quiet vil­
lage on the Rhine, near Leiden. Rijnsburg 
was the headquarters of the Collegiants, and 
Spinoza’s lodgings there were with a surgeon 
named Hermann Homan. In Homan’s cot­
tage Spinoza wrote Korte Verhandeling van 
God, de Mensch en deszelfs Welstand (writ­
ten c. 1662; Spinozas Short Treatise on God, 
Man, and His Well-Being, 1910) and Tracta- 
tus de Intellectus Emendatione (“Treatise on 
the Correction of the Understanding”), both 
of which were ready by April 1662. He also 
completed the greater part of his geometrical 
version of Descartes’s Principia Philosophiae 
and the first book of his Ethica. Spinoza’s at­
titude in these works already showed a depar- 
ture from Cartesianism. It was also during this 
stay that he met Heinrich Oldenburg, soon to 
become one of the two first secretaries of the 
Royal Society in London.
Influence of Descartes and the geometrical 

method. His version of Descartes’s Principia 
was prepared while Spinoza was giving in­
struction in the philosophy of Descartes to a 
private pupil. It was published by his Carte- 
sian friends under the title Renati des Cartes 
Principiorum Philosophiae Pars I et II, More 
Geometrico Demonstratae, per Benedictum de 
Spinoza (1663), with an introduction explain- 
ing that Spinoza did not share the views ex­
pressed in the book. This was the only book 
published in Spinoza’s lifetime with his name 
on the title page.

The philosophy of Spinoza may thus be re­
garded as a development from and a reaction 
to that of his Contemporary Descartes (1596— 
1650). Though it has been argued that Spinoza 
was also much influenced by medieval philoso­
phy (especially Jewish), he seems to have been 
much more conscious of the Cartesian influ­
ence, and his most striking doctrines are most 
easily understood as Solutions of Cartesian 
difliculties. Clearly, he had studied Descartes 
in detail. He accepted Descartes’s physics in 
general, though he did express some dissatis- 
faction with it toward the end of his life. As 
for the Cartesian metaphysics, he found three 
unsatisfactory features: the transcendence of 
God, the substantial dualism of mind and 
body, and the ascription of free will both to 
God and to human beings. In Spinoza’s eyes, 
those doctrines made the world unintelligible.

It was impossible to explain the relation be­
tween God and the world or between mind 
and body or to account for events occasioned 
by free will.

The publication of Spinoza’s version of Des­
cartes’s Principia had been intended to prepare 
the way for that of his own philosophy, for he 
had both to secure the patronage of influential 
men and to show the more philosophically 
minded that his rejection of Cartesianism was 
not out of ignorance.

Spinoza became dissatisfied with the infor­
mal method of exposition that he had adopted 
in the Korte Verhandeling and the De Intel­
lectus Emendatione and turned instead to the 
geometrical method in the manner of Euclid’s 
Elements. He assumed without question that 
it is possible to construct a system of meta­
physics that will render it completely intelli- 
gible. It is therefore possible, in his view, to 
present metaphysics deductively—that is, as a 
series of theorems derived by necessary steps 
from self-evident premises expressed in terms 
that are either self-explanatory or defined with 
unquestionable correctness. His masterpiece, 
the Ethica, was set out in this manner—Or- 
dine Geometrico Demonstrata, according to 
the reading of its subtitle. Its first part, “De 
Deo” (“Conceming God”), was finished and in 
the hands of his friends early in 1663. Initially 
the work was intended to have three parts 
only, but it eventually appeared (in 1677) in 
five parts. Spinoza’s desire for an impersonal 
presentation was probably his chief motive for 
adopting the geometrical method, appreciating 
that the method guarantees true conclusions 
only if the axioms are true and the definitions 
correct. Spinoza, like his contemporaries, held 
that definitions are not arbitrary but that there 
is a sense in which they may be correct or 
incorrect.

The question was discussed at length in his 
unfinished Tractatus de Intellectus Emenda­
tione. A sound definition, he held, should 
make clear the possibility or the necessity of 
the existence of the object defined. Because 
the Ethica begins with the definition of “sub­
stance,” the necessary existent, the entire Sys­
tem is vulnerable to anyone disputing that 
definition, however cogent the subsequent rea- 
soning may be. In fact, as Gottfried Wilhelm 
Leibniz, a Rationalist philosopher and math- 
ematician, pointed out, though the system is 
closely knit, its demonstrations do not pro- 
ceed with mathematical rigour.

Period of the 'Ethica.” In June 1663 
Spinoza moved to Voorburg, near The Hague, 
and it appears that by June 1665 he was near- 
ing the completion of the three-part version 
of the Ethica. During the next few years, how­
ever, he was at work on his Tractatus Theo- 
logico-Politicus, which was published anony- 
mously at Amsterdam in 1670. This work 
aroused great interest and was to go through 
five editions in as many years. It was intended 
“to show that not only is liberty to philoso- 
phize compatible with devout piety and with 
the peace of the state, but that to take away 
such liberty is to destroy the public peace and 
even piety itself.” As this work shows, Spinoza 
was far ahead of his time in advocating the 
application of the historical method to the In­
terpretation of the biblical sources. He argued 
that the inspiration of the prophets of the 
Old Testament extended only to their moral 
and practical doctrines and that their factual 
beliefs were merely those appropriate to their 
time and are not philosophically significant. 
Complete freedom of scientific and metaphys- 
ical speculation is therefore consistent with all 
that is important in the Bible. Miracles are ex- 
plained as natural events misinterpreted and 
stressed for their moral effect.

In May 1670 Spinoza moved to The Hague, 
where he remained until his death. He began 
to compose a Hebrew grammar, Compendium 
Grammatices Linguae Hebraeae, but did not 
finish it; instead, he retumed to the Ethica, al-



though the prospect of its publication became 
increasingly remote. There were many denun- 
ciations of his Tractatus Theologico-Politicus 
as an instrument “forged in heil by a rene- 
gade Jew and the devil.” When the Ethica was 
completed in 1675, Spinoza had to abandon 
the idea of Publishing it, though manuscript 
copies were circulated among his close friends.
Last years and posthumous influence. Spi­

noza concentrated his attention on political 
problems and began his Tractatus Politicus, 
which he did not live to finish. During the 
post-Ethica period, he was visited by several 
important people, among them Ehrenfried 
Walter von Tschimhaus (in 1675), a scien­
tist and philosopher, and Gottfried Wilhelm 
Leibniz (in 1676), like Spinoza, one of the 
foremost Rationalists of the time. Leibniz, 
having heard of Spinoza as an authority on 
opties, had sent him an optical tract and had 
then received from Spinoza a copy of the 
Tractatus Theologico-Politicus, which deeply 
interested him. According to Leibniz’ own ac­
count, he “conversed with him often and at 
great length.” Spinoza, however, was now in 
an advanced stage of consumption, aggravated 
by the inhaling of glass dust from the polishing 
of lenses in his shop. He died in 1677, leaving 
no heir, and his few possessions were sold by 
auction. These included about 160 books, the 
catalog of which has been preserved.

In accordance with Spinoza’s previous in- 
structions, several of his friends prepared his 
manuscripts secretly for the press, and they 
were sent to a publisher in Amsterdam. The 
Opera Posthuma (Dutch version: Nagelate 
Schriften), published before the end of 1677, 
was composed of the Ethica, Tractatus Politi­
cus, and Tractatus de Intellectus Emendatione, 
as well as letters and the Hebrew grammar. 
His Stelkonstige reeckening van den regenboog 
(“On the Rainbow”) and his Reeckening van 
kanssen (“On the Calculation of Chances”) 
were printed together in 1687. The Korte 
Verhandeling was lost to the world until E. 
Boehmer’s publication of it in 1852.

Spinoza has an assured place in the intel­
lectual history of the Western world, though 
his direct influence on technical philosophy 
has not been great. Throughout the 18th Cen­
tury he was almost universally decried as an 
atheist—or sometimes used as a cover for the 
detailing of atheist ideas. The tone had been 
set by Pierre Bayle, a Skeptical philosopher 
and encyclopaedist, in whose Dictionnaire his- 
torique et critique Spinozism was described as 
“the most monstrous hypothesis imaginable, 
the most absurd”; and even David Hume, a 
Scottish Skeptic and historian, feit obliged to 
speak of the “hideous hypothesis” of Spinoza.

Spinoza was rendered intellectually re- 
spectable by the efforts of literary critics, es­
pecially of the Germans G.E. Lessing and 
J.W. von Goethe and the English poet S.T. 
Coleridge, who admired the man and found 
austere excitement in his works, in which they 
saw an intensely religious attitude entirely di- 
vorced from dogma. Spinoza has also been 
much studied by professional philosophers 
since the beginning of the 19th Century. Both 
absolute Idealists and Marxists have read their 
own doctrines into his work, and Empiricists, 
while rejecting his metaphysical approach, 
have developed certain detailed suggestions 
from his theory of knowledge and psychology. 
b i b l i o g r a p h y . An early biography is found in 
Frederick Pollock, Spinoza: His Life and Phi­
losophy (1880), available in many later editions. 
Dan Levin, Spinoza, the Young Thinker Who 
Destroyed the Past (1970), focuses on the de­
tails of the philosopher’s Sephardic Jewish back­
ground. Roger Scruton, Spinoza (1986), is a later 
biography. Important analyses of his ethical and 
philosophical thought are offered in Henry E. Al- 
lison, Benedict de Spinoza: An Introduction, rev. 
ed. (1987); Alan Donagan, Spinoza (1989); Paul 
Wienpahl, The Radical Spinoza (1979); and, more 
specifically, in Thomas C. Mark, Spinoza’s The­

ory of Truth (1972); Jonathan Bennett, A Study 
of Spinoza’s Ethics (1984); Edwin Curley, Behind 
the Geometrical Method: A Reading o f Spinoza’s 
Ethics (1988); S. Paul Kashap, Spinoza and Moral 
Freedom (1987); Jon Wetlesen, The Sage and the 
Way: Spinoza’s Ethics of Freedom (1979); James 
Collins, Spinoza on Nature (1984); and Yirmiyahu 
Yovel, Spinoza and Other Heretics, 2 vol. (1989). 
On Spinoza as active scientist and on his espis- 
temology, see Maijorie Grene and Debra Nails 
(eds.), Spinoza and the Sciences (1986).

Spinther, Publius Cornelius Lentulus: see
Lentulus Spinther, Publius Cornelius.
spiny anteater (mammal): see echidna.
spiny eel, any of two groups of fishes, those 
of the freshwater family Mastacembelidae (or­
der Perciformes) and of the deep-sea fam­
ily Notacanthidae (order Notacanthiformes).

Spiny eel (Mastacembelus ellipsifer)
Painting by Gilbert Emerson

Members of both groups are elongated and 
eellike but are not related to true eels.
The freshwater spiny eels comprise about 50 

species found in the tropics from Africa to 
China. Camivorous, they are usually noctur- 
nal, burrowing into the bottom by day. They 
have a long, movable snout and a row of 
spines preceding the soft portion of the dorsal 
fin. There are no pelvic fins, and the soft dor­
sal, anal, and tail fins are usually joined. The 
largest is about 90 cm (3 feet) long, but most 
are much smaller. Depending on the author­
ity, these fishes may be placed in the suborder 
Mastacembeloidei or in a distinct order, Mas- 
tacembeliformes.

The deep-sea spiny eels comprise a small and 
little-known group of fishes found at depths 
to more than 1,980 m (6,500 feet). Usually 
small and with long, pointed tails and a row 
of dorsal spines, they are placed in the order 
Notacanthiformes, with the deep-sea families, 
Halosauridae and Lipogenyidae.
spiny-finned fish, also called spiny-rayed  
fish, any member of the superorder Acan- 
thopterygii, including four orders of marine 
and freshwater fishes having fins with some 
spiny (as opposed to soft) rays—Atherini- 
formes, Beryciformes, Zeiformes, and Lam- 
pridiformes.

The atheriniform (q.v.) is the best known 
of the spiny-finned group, including flying 
fishes, guppies, mollies, swordtails, and Cali­
fornia grunion. Beryciforms and zeiforms are 
mostly deep-bodied fishes a foot or less in 
length. Most lampridiforms are elongated, rib- 
bonlike fishes; the giant oarfish can reach 8 m 
(25 feet) in length. Beryciforms, zeiforms, and 
lampridiforms are the most primitive groups 
of spiny-finned fishes. Most live in the open 
ocean, and relatively little is known of their 
natural history.
spiny-headed worm, also called acantho- 
cephalan, any animal of the invertebrate phy- 
lum Acanthocephala. A proboscis, or snout, 
which bears hooks, gives the group its name. 
There are about 600 recorded species, all 
of which are parasites in vertebrates (usually

Internal structure of the male Acanthocephalus ranae
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fish) as adults and in arthropods as juveniles. 
The adults are usually less than 1 cm (0.4 
inch) in length, but some reach 50 cm (about 
20 inches) or more. Spiny-headed worms are 
found throughout the world.
Natural history. Spiny-headed worms are 

bisexual, and mating occurs in the intestines 
of vertebrate hosts. The eggs, which actually 
are shelled larvae, are exereted with the feces 
of the host. No further development occurs 
until the eggs are eaten by an arthropod, 
which is the intermediate host. After its re­
lease in the gut of the arthropod, the larva, 
called an acanthor, bores through the gut wall 
into the host’s blood cavity (hemocoel), is 
encapsulated there, and develops into a new 
stage called an acanthella. The acanthella, a 
miniature version of the adult, withdraws its 
armed proboscis before entering a resting stage 
during which it is known as a cystacanth. 
Once again, no further development occurs 
until the cystacanth has been ingested by its 
definitive host, a vertebrate. The young spiny- 
headed worm emerges inside the vertebrate’s 
intestine, uses its proboscis to bore into the 
gut wall, and matures there.

If a cystacanth is swallowed by the wrong 
host, it may bore through the gut wall into 
the body cavity, where it encysts and remains 
infective until the accidental host is eaten; 
then the cystacanth emerges again in its new 
host. This behaviour, incorporated into the 
life cycles of some spiny-headed worms, may 
provide the only means for completing the 
life cycle if the definitive host does not feed 
directly on the intermediate host. Although 
usually fish parasites, spiny-headed worms 
also occur in amphibians, reptiles, birds, and 
mammals. Humans are only rarely infected 
and then accidentally. Because they do little 
damage to their hosts, spiny-headed worms 
are of no economic importance.
Form and function. The body of a spiny- 

headed worm is divided into a proboscis and 
an elongated cylindrical trunk. The proboscis, 
which usually bears backward-pointing hooks, 
can be withdrawn into the trunk, which may 
also bear hooks or spines. Usually white, 
spiny-headed worms may occasionally be yel­
low, orange, or red in colour. The internal 
anatomy is simple; there is no gut, and the 
bulk of the trunk is occupied by a proboscis 
receptacle and the muscles used to retract it. 
Passing backward from the base of this recep­
tacle are structures known as ligament sacs. 
One of these sacs in the male encloses two 
testes and a number of cement glands. The 
female has two sacs that do not necessarily 
persist after she matures. Extemally the male 
possesses an eversible copulatory bursa, the 
female a simple vagina.

Classification. The affinities of the spiny- 
headed worms are uncertain. They possess 
a pseudocoelom; thus, although they are 
closely related to members of the phylum 
Aschelminthes and possibly to the rotifers 
or priapulids, spiny-headed worms are suffi- 
ciently different from these groups to justify 
their Classification as a distinct phylum. At- 
tempts to derive the spiny-headed worms from 
the tapeworms have not been accepted. Fea­
tures used in the Classification of spiny-headed
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worms include the nature and distribution of 
hooks and spines, which are not of any proved 
phylogenetic significance. For this reason a 
number of taxonomie systems exist.
spiny mouse (Acomys), any of 18 species of 
large-eared rodents, family Muridae (order Ro- 
dentia), characterized by the hard, spiny hairs 
of their backs. Spiny mice are sand-coloured, 
reddish brown, or grayish and are about 10 
centimetres (4 inches) long, excluding the 
long, scaly tail. Spiny mice are found in rocky 
or sandy areas of Africa and southwestem 
Asia. They are herbivorous, feeding primarily 
on grain and plants, and in some areas they 
live near or with humans.
spiny rat, any of the numerous species of 
ratlike Central and South American rodents 
of the family Echimyidae (order Rodentia). 
There are about 14 living genera; the number 
of recognized species varies, depending on the 
authority, from about 40 to more than 70.

White-faced spiny rat (Echimys chrysurus)
Warren Garst—Tom Stack and Associates

Spiny rats range from 15 to 40 centimetres 
(6 to 16 inches) long, excluding the tail, which 
may be short or long and lightly or fully 
haired. They usually have pointed noses, and 
most have bristly, or spiny, fur. Colour varies 
but may be reddish brown, brown, blackish, 
or black and white.

Spiny rats are herbivorous and eat sugar- 
cane, grass, nuts, and fruit. They are eaten by 
humans and are considered to have a good 
flavour. Some species are terrestrial, others are 
arboreal. Spiny rats live in forests or Clearings, 
frequently near water. They are active in the 
evening and at night and shelter in burrows, 
among rocks or tree roots, in tree hollows, 
and occasionally in human dwellings.
spiny shark, also called acanthodian , any 
of a dass (Acanthodii) of small extinct fishes, 
the earliest known jawed vertebrates, possess- 
ing features found in both sharks and bony 
fishes. Acanthodians appeared first in the Late 
Silurian Period and lasted into the Early Per-

Acanthodes, a genus of spiny shark
Reprinted from Vertebrate Paleontology by A.S. Romer, by permission of 
the University of Chicago, copyright 1933, 1945, 1966; ali rights reserved

mian (from about 400,000,000 to about 280,- 
000,000 years ago).

Among the genera of spiny sharks most use­
ful for fossil dating is Acanthodes, of the order 
Acanthodiformes, which attained worldwide 
distribution. Species of Acanthodes grew to be 
about 30 centimetres (about 12 inches) long 
and in many respects represent a specialized

form, losing many of the traits characteristic 
of the acanthodians. The spiny shark’s head 
was small compared with its elongated body, 
and its eyes were very large. The snout region 
was very short, and it is evident that these 
fishes relied to a large extent upon sight rather 
than smell.
spiny-tailed lizard (Uromastix), any of sev­
eral species belonging to the lizard family 
Agamidae. The genus is restricted to arid 
habitats in northern Africa and western Asia, 
where they live in burrows.

The lizard’s tail is armed with numerous pro- 
tective spines that discourage most predators. 
Some spiny-tailed lizards defend themselves 
by partly entering their burrows and then vio- 
lently lashing their exposed tails from side to 
side at their enemies. All species lay eggs and 
are predominately herbivorous as adults.
spiracle, in arthropods, the small external 
opening of a trachea (respiratory tube) or a 
book lung (breathing organ with thin folds 
of membrane resembling book leaves). Spira- 
cles are usually found on certain thoracic and 
abdominal segments. In elasmobranch and 
ganoid fishes a pair of spiracles, derived from 
the gills, is used as a water passageway during 
respiration. The nasal opening of whales and 
other cetaceans is called a spiracle, as is the 
respiratory opening behind the eyes of rays 
and skates. In tadpoles the spiracle is the ex- 
current opening from the gill chamber.
spiral, plane curve that, in general, unwinds 
around a point while moving ever farther from 
the point. Many kinds of spiral are known, the 
first dating from the days of ancient Greece. 
The curves are observed in nature, and human 
beings have used them in machines and in or­
nament, notably architectural—for example, 
the whorl in an Ionic Capital.

spiral of 
Archimedes

logarithmic or equiangular

Archimedes discovered the spiral that bears 
his name. The equation of the spiral of 
Archimedes is r = ad, in which a is a con­
stant; r is the length of the radius, measured 
from a point O; and 6 is the angular position 
(amount of rotation) of the radius.
The equiangular, or logarithmic, spiral was 

discovered by the French mathematician René 
Descartes in 1638; the Swiss mathematician 
Jakob Bernoulli in 1698 further studied its 
properties. Its equation is r = a exp 6 cot (p, 
in which a is a constant. This spiral is related 
to the circle in that the circle intersects its 
own radii everywhere at 90°; the equiangular 
spiral intersects its own radii everywhere at 
the same angle but other than 90°, that angle 
being represented in the equation above by (p. 
This approximate curve is observed in spider 
webs and, to a greater degree of accuracy in 
the chambered mollusk, Nautilus, and in cer­
tain flowers.

Other plane spirals are Euler’s, or Cornu’s, 
or Clothoid; Cotes’, Fermat’s, or parabolic; 
lituus; Poinsot’s; reciprocal, or hyperbolic; and 
sinusoidal.

spirant, in phonetics, a term defined by some 
scholars as coextensive with fricative (q.v.) and 
by other scholars as a subclass of fricatives in 
which the friction is less audible.
spire, in architecture, steeply pointed pyrami­
dal or conical termination to a tower. In its 
mature Gothic development, the spire was an 
elongated, slender form that was a spectacular 
visual culmination of the building as well as

Elevations and plans of various types of spires 
(Left) Octagonal spire over tower with pinnacles; 
(centre) broach spire; (right) needle spire
From John Fleming, Hugh Honour, Nikolaus Pevsner, The Penguin 
Dictionary o f Architecture. Copyright John Fleming, Hugh Honour,
Nikolaus Pevsner, 1966, 1972; Penguin Books Ltd.

a Symbol of the heavenly aspirations of pious 
medieval men.
The spire originated in the 12th Century as 

a simple, four-sided pyramidal roof, generally 
abrupt and stunted, capping a church tower. 
lts history is a development toward slimmer, 
higher forms and a more organic relationship 
with the tower below. In the attempt to coor­
dinate harmoniously an octagonal spire with 
a square base, the broach spire was devel­
oped: sloping, triangulär sections of masonry, 
or broaches, were added to the bottom of the 
four spire faces that did not coincide with the 
tower sides, as in the 12th-century Church of 
St. Columba at Cologne. In the later 12th and 
13th centuries, spires were also integrated with 
their towers by adding high, gabled dormers 
(q.v.) to the faces of the spire, over the centres 
of the tower faces—a scheme that can be seen 
on the Southwest tower of Chartres cathedral. 
On many French cathedrals, steep pinnacles 
(q.v.; vertical Ornaments of pyramidal or con­
ical shape) were added to the four corners 
of the tower to effect the transition between 
quadrilateral base and octagonal spire. A fine 
example is a group of spires at Coutances 
cathedral (13th Century), in which the rich 
treatment of the spire dormers and corner 
pinnacles emphasizes the sense of height and 
slimness in every possible way.

In Germany the timber spires of the Ro- 
manesque era evolved into Gothic stone spires 
of great refinement. At the Fribourg (Switz.) 
cathedral (spire, 1270-88), a low, square tower 
with corner pinnacles carries a gabled, octag­
onal lantem that supports the spire of 385 
feet (117 metres), a mere skeleton of open- 
work tracery with ornamented edges giving an 
amazingly light and delicate effect. This type 
of openwork spire became the model for later 
churches in Germany.

In the 14th Century, during the Decorated 
period in England, a slender, needle spire was 
set in from the edge of the tower, broaches



disappeared, corner pinnacles became custom- 
ary, and a low parapet was added around the 
tower’s edge, as seen in the two western spires 
of Lichfield cathedral.

The spire was never thoroughly accepted by 
the Renaissance, and it failed to become a 
native form in Spain or Italy. In England, 
France, and Germany, however, its develop­
ment continued, influenced to some degree 
by Italian Baroque forms. During the 17th 
Century in Germany, fantastic, spirelike forms 
were designed with profiles of broken concave 
and convex lines, crowned at the top with a 
sort of onionlike dorne; they rose to a con­
siderable height and, in imaginative quality, 
far surpassed any of the Italian examples. At 
the same time in England, the spire received 
a simpler, more straightforward treatment in 
the designs of Sir Christopher Wren, particu­
larly in churches built after the Great Fire in 
London (1666), such as St. Martin, Ludgate, 
and St. Bride’s on Fleet Street (only spire and 
steeple [1701-03] remain).

Noteworthy also are many simplified colo­
nial American spires that were originally based 
upon the work of Wren and his followers. 
Characteristic is the type in which a small, 
octagonal, arcaded lantem crowns a square 
tower and carries, usually above an attic, a 
simple, slim, white spire, as in the Old South 
Meeting House, Boston (1729). This trend 
toward slender and attenuated proportions 
reached its climax in the exquisitely light spire 
of Park Street Church, Boston (1819), by Pe­
ter Banner.

Nineteenth-century architects made extrav­
agant use of spires, particularly during the 
Gothic Revival period of the 1840s, ’50s, and 
’60s. Perhaps because spires were so closely 
associated with picturesque eclecticism, 20th- 
century architects have tended to limit them 
to rather elementary geometrie shapes, such 
as the truncated, octagonal spire of St. Mary’s 
Cathedral (c. 1970) in San Francisco.

Consult the index  first

spirea (Spiraea), any of a large genus (nearly 
100 species) of flowering shrubs, in the rose 
family (Rosaceae), native to the North Tem-

Spiraea
E.R. Degginger—EB Inc.

perate Zone and commonly cultivated for their 
pleasing growth habit and attractive flower 
clusters.
The most commonly grown—and possibly 

the most populär of all cultivated shrubs— 
is the Vanhouttei spirea, also called bridal 
wreath (<Spiraea X Vanhouttei, produced by a 
cross between S. cantoniensis and S. trilobata), 
which grows up to 2 metres (6 feet) high; 
the graceful arching branches bear numerous 
white flowers in spring. Other spring-flowering

spireas include S. crenata, S. prunifolia, and 
S. trilobata; summer-flowering species include 
S. albiflora, S. XBumalda (derived from S. 
albiflora and S. japonica), S. XBilliardii (de­
rived from S. douglasii and S. salicifolia), S. 
japonica, S. salicifolia, and S. tomentosa.

Among the attractive low-growing spireas 
are the white-flowering snowmound spirea (S. 
nipponica ‘Snowmound’) and the Japanese 
white spirea (S. albiflora). The alpine Japanese 
spirea (S. japonica ‘Alpina’) bears rose-pink 
flowers. The populär hybrid Bumalda varieties 
provide colour variations of both flower and 
foliage.

Plants resembling spirea are the shrubby false 
spireas (Sorbaria species) and the perennial 
herbaceous spireas (Astilbe species).
Spires (Germany): see Speyer.
spirillary rat-bite fever: see rat-bite fever.
Spirillum, genus of spiral-shaped bacteria of 
the family Spirillaceae, aquatic except for one 
species (S. minor) that causes a type of rat- 
bite fever in man. The term spirillum is used 
generally for any of the corkscrew-like species.

Spirillum is microbiologically characterized 
as a gram-negative, motile helical cell with 
tufts of whiplike flagella at each end. The helix 
of the largest spirillum, S. volutans, is 5 to 8 
pm (micrometres; 1 pm =  10-6 metre) across 
by 60 pnï long.

S. minor, found in the blood of apparently 
healthy mice and rats, can be transmitted to 
other rodents and to monkeys and man.

The genera Aquaspirillum and Oceanospirïl- 
lum have been proposed for the free-living 
aquatic forms.
spirit, any of numerous alcoholic beverages 
produced by distillation. See distilled liquor.
Spirit L^ke Massacre (March 8-12, 1857), 
incident in northwestem Iowa, U.S., in which 
a band of Sioux Indians led by Inkpaduta 
killed more than 30 white people. In 1856 
five cabins had been built and occupied by 
whites near Okoboji lakes and Spirit Lake. 
After a severe winter, the Sioux attacked, 
killed 32 men, women, and children on the 
spot and abducted four women, of whom two 
were subsequently killed, one released volun- 
tarily, and one ransomed. A relief expedition 
sent from Ft. Dodge arrived only in time to 
bury the dead. Another, sent from Ft. Ridgely 
in Minnesota, pursued Inkpaduta, who fled 
westward, but failed to overtake him. The 
massacre was commemorated by a monument 
erected in 1895 at nearby Arnolds Park.
Spirit of Saint Louis, airplane in which 
Charles A. Lindbergh made the first nonstop 
solo flight from New York to Paris, May 20- 
21, 1927. His flight was sponsored by a group 
of businessmen in St. Louis, Mo.
The plane was a Ryan n yp  developed from 

the Ryan M2, a single-engine, high-wing 
monoplane, modified to Lindbergh’s specifi- 
cations. In Standard conformation the airplane 
would have seated five people; extra fuel tanks 
in the “Spirit of St. Louis” occupied much of 
what had been cabin space. The windshield 
was replaced by an extension of the nose cowl- 
ing. Lindbergh had direct vision only from 
the side Windows, relying on a periscope to 
see straight ahead. There was no radio. The 
Wright Whirlwind air-cooled radial engine 
developed a maximum of 237 horsepower. 
Wing-span of the craft was 46 feet (14 metres) 
and length 27 feet 8 inches (8.4 metres). Fuel 
capacity with the extra tanks was 450 gallons; 
top speed at sea level, when loaded, was 120 
miles (200 kilometres) per hour, and range 
was 4,100 miles (6,600 kilometres).

The “Spirit of St. Louis” was returned from 
Europe to the United States aboard ship, 
and Lindbergh flew it extensively throughout 
North, Central, and South America to pro- 
mote interest in aeronautics before donating 
it to the Smithsonian Institution.
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spirits of turpentine: see turpentine.
Spiritual, also called spiritual franciscan , 
member of an extreme group within the Fran- 
ciscans, a mendicant religious order founded 
by St. Francis of Assisi in 1209; the Spiritu­
als firmly espoused the austerity and poverty 
prescribed in the original Rule of St. Francis. 
Called the Fraticelli, they were opposed, to 
some extent, by St. Bonaventure, a leading 
Franciscan theologian, and some were con- 
demned and executed as heretics. Among the 
Spiritual Franciscans, the works of the late 
12th-century mystic Joachim of Fiore were 
influential, and because of their ideals the 
Spirituals became sources of inspiration to 
Protestant mystics of the 16th-century Refor­
mation.
spiritual, in North American white and black 
folk music, an English-language folk hymn.
White spirituals include both revival and 

camp-meeting songs and a smaller number of 
other hymns. They derived variously, notably 
from the “lining out” of psalms, dating from 
at least the mid-17th Century. Where con- 
gregations could not read, a leader intoned 
(lined out) the psalm text, one line at a time, 
alternating with the congregation’s singing of 
each just-given line to a familiar melody. The 
tune, sung slowly, was omamented with pass­
ing notes, tums, and other graces, each singer 
producing his own improvised embellishment 
at whatever pitch level he found comfortable. 
(This style persists in isolated areas in the 20th 
Century, both in black and white churches.)

A second source was the singing of hymns 
(as opposed to psalms only), reintroduced by 
such 18th-century religious dissenters as John 
and Charles Wesley, the founders of Method- 
ism. Hymn verses were composed and set to 
borrowed melodies, often secular folk tunes. 
Many of these evangelical hymns passed into 
oral tradition.

In the late 18th Century and up to the mid- 
19th, there were several waves of religious 
revivalism. The resulting camp meetings and 
revivals were marked by spontaneous mass 
singing. It is not completely known how 
the camp-meeting songs and revival spirituals 
were sung; but it is thought that they were 
sung unharmonized, the tune typically begun 
by the high male voices, the women and 
basses joining in an octave (or other com­
fortable interval) above or below. A call-and- 
response pattem (as in lining out) may have 
at times been used. Melodies were apparently 
omamented.

The texts had verses and refrains that wan­
dernd from song to song; these and a common 
stock of folk-melody fragments allowed new 
songs to be improvised upon inspiration. The 
themes included going home to the promised 
land, the defeat of Satan, and gaining ground 
against sin; typical refrains were “Roll, Jor­
dan” and “Glory Hallelujah.” Hymns from 
the earlier folk tradition were also sung. The 
songs were passed on orally, though many 
were eventually written down in folk hymn- 
books using special shape-note notation.

The revival spirituals and other folk hymns 
passed from favour in 19th-century city 
churches as standardized European hymn 
styles came in. They survive in oral tradition 
in isolated areas and also among users of the 
shape-note hymnals (q. v.).
A 19th-century olfshoot of the spiritual was 

the gospel song. Influenced by “correct” Eu­
ropean music, it had composed melodies and 
texts, was sung with instmmental accompani­
ment, and (unlike the folk hymns) was written 
to be harmonized.

The black spirituals developed mostly from 
white mral folk hymnody. (Blacks and whites 
attended the same camp meetings, for in­
stance, and black performance style possibly
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counterinfluenced the revival songs.) Many 
black spirituals thus exist in the white folk 
music tradition also, and many others have 
melody analogues in secular white Ameri­
can and British folk music. The borrowing 
of melodies with pentatonic (five-note) and 
major scales is especially prominent. In voice 
quality, vocal effects, and type of rhythmic ac­
companiment, black spirituals differ markedly 
from white ones. Black spirituals were sung 
not only in worship but also as work songs, 
and the text imagery often reflects concrete 
tasks.

Musically, it is believed that a complex in- 
termingling of African and white folk-music 
elements occurred and that complementary 
traits of African music and white U.S. folk­
song reinforced each other. For example, the 
call-and-response pattem occurs in both, as 
do certain scales and the variable intona- 
tion of certain notes. Most authorities see 
clear African influence in vocal style and in 
the complex polyrhythmic clapped accompa- 
niments. African tradition also included poly- 
phonic and choral singing. The ring shout (a 
religious dance usually accompanied by the 
singing of Spirituals and clapped rhythms) is 
of African ancestry.
After the Civil War the black spirituals were 

“discovered” by Northemers and either devel­
oped toward harmonized versions, often sung 
by trained choirs, or, conversely, preserved the 
older traditional style, especially in mral areas 
and certain sects.

Like the white gospel song, the modem black 
gospel song is a descendant of the spiritual and 
is instrumentally accompanied. Black gospel 
music is closely related to secular black music 
(as is the spiritual to the work song and blues) 
and often includes jazz rhythms and instru- 
ments alongside traditional clapped accompa­
niment and often dance. Though gospel songs 
are usually composed, the melodies are taken 
for improvisational bases in church services, 
as populär tunes are improvised upon in jazz.
spiritual assembly, in the Baha’ï faith, any 
of numerous administrative units that conduct 
an extensive work of missions, publication, ed­
ucation, and general philanthrophy. Spiritual 
assemblies consist of nine members elected 
or designated annually on the local, national, 
and world levels during the holy days (April 
21, April 29, May 2) commemorating the dec- 
laration of the founder’s mission. Since they 
are said to be invested with their authority by 
God himself, the members of the spiritual as­
semblies have absolute jurisdiction over their 
electorates and are not answerable to them for 
their decisions and actions. Financial support 
comes from voluntary contributions from the 
community.
A local spiritual assembly exists in any com­

munity of nine or more Baha’ï members. In 
the early 1980s there were some 26,000 lo­
cal assemblies. National spiritual assemblies— 
numbering 130 by the early 1980s—appear 
when there are enough local assemblies in 
a country to elect a 19-member convention, 
which in tum will elect the nine members of 
the national group from among all Baha’ïs in 
the country. World leadership of the faith was 
held by Shogi Effendi Rabbani as Guardian 
of the Cause of God until his death in 1957; 
since 1963, it has been assumed by the high­
est spiritual assembly, the Universal House of 
Justice, a body elected by the national spiri­
tual assemblies and possessing the sole right 
to institute new laws or abrogate the old laws 
laid down in Baha’ï sacred scriptures.
spiritualism , in philosophy, a characteristic 
of any system of thought that affirms the ex­
istence of immaterial reality imperceptible to 
the senses. So defined, spiritualism embraces 
a vast array of highly diversified philosophical

views. Most patently, it applies to any phi­
losophy accepting the notion of an infinite, 
personal God, the immortality of the soul, 
or the immateriality of the intellect and will. 
Less obviously, it includes belief in such ideas 
as finite cosmic forces or a universal mind, 
provided that they transcend the limits of 
gross Materialistic interpretation. Spiritualism 
as such says nothing about matter, the nature 
of a supreme being or a universal force, or the 
precise nature of spiritual reality itself.

In ancient Greece Pindar (flourished 5th 
Century bc) expounded in his odes the sub­
stance of a spiritualistic Orphic mysticism by 
attributing a divine origin to the soul, which 
resides temporarily as a guest in the home 
of the body and then returns to its source 
for reward or punishment after death. Plato’s 
view of the soul also marks him as a spiritual- 
ist, and Aristotle was a spiritualist for distin- 
guishing the active from the passive intellect 
and for conceiving of God as pure actuality 
(knowledge knowing itself). René Descartes, 
often acclaimed as the father of modem phi­
losophy, viewed the soul as the unique source 
of activity, distinct from, but operating within, 
a body. Gottfried Wilhelm Leibniz, a versatile 
German Rationalist, postulated a spiritualistic 
world of psychic monads. The Idealists F.H. 
Bradley, Josiah Royce, and William Emest 
Hocking saw individuals as mere aspects of 
a universal mind. For Giovanni Gentile, pro- 
pounder of a philosophy of actualism in Italy, 
the pure activity of self-consciousness is the 
sole reality. The steadfast belief in a per­
sonal God maintained by Henri Bergson, a 
French intuitionist, was joined to his belief 
in a spiritual cosmic force (élan vital). Mod­
em Personalism gives priority to persons and 
Personality in explaining the universe. The 
French philosophers Louis Lavelle and René 
Le Senne, specifically known as spiritualists, 
launched the publication Philosophie de Ves­
prit (“Philosophy of the Spirit”) in 1934 to 
ensure that spirit was given proper attention 
in modem philosophy. Though this joumal 
professed no philosophical preference, it has 
given special attention to personality and to 
forms of intuitionism.

Dualism and monism, theism and atheism, 
pantheism, Idealism, and many other philo­
sophical positions are thus said to be compat­
ible with spiritualism as long as they allow for 
a reality independent from and superior to 
matter.
spiritualism , in religion, the belief, or prac- 
tices based upon the belief, that departed souls 
hold intercourse with mortals, usually through 
a medium by means of physical phenomena 
or during abnormal mental States, such as 
trances.

The important terms in spiritualism are de­
fined in the following ways. “Spirit” is the 
essential part of man. After the death of the 
body the spirit lives on. The “spirit world” 
is the world of disembodied spirits. A “medi­
um” is a person on earth who is sensitive to 
vibrations from the spirit world and is able 
to convey messages between that world and 
this one and to produce other spiritualist phe­
nomena. A “control” is a disembodied spirit 
who gives messages to a medium who in turn 
gives them to men and women on Earth. A 
“séance” is a meeting (usually small) around 
a medium to seek messages from the spirits. 
“Telepathy” is the communication of ideas 
through other than physical means. “Clairvoy- 
ance” is the power of seeing through means 
other than the physical eye. “Clairaudience” 
is the power of hearing through means other 
than the physical ear. “Levitation” is the lift- 
ing of an object by other than the physical 
means. “Materialization” is the appearance of 
a spirit in matter. “Apport” is the produc­
tion of objects without physical means or the 
passing of objects through objects (e.g., walls) 
which have no openings.

An important later development of spiritual­
ism has been in the direction of “spirit heal­
ing.” Unorthodox healings have in the past 
been associated with sacred places and reli­
gious rites, and medical Science is inclined to 
attribute all such healings to the normal pro­
cess of Suggestion working under favourable 
conditions. But it is also claimed that there is 
a genuine power of paranormal healing found 
in certain persons, and from the spiritualist 
point of view these healers are regarded as 
mediums who acts as agents of spirit doctors. 
Healings are claimed for a variety of condi­
tions, some of which are regarded as incurable 
by orthodox medicine.

The attempt to communicate with discar- 
nate spirits seems to be one of the forms that 
religion may take in human societies and to 
be widely distributed in space and time. Prac- 
tices very like those of a modem spiritualistic 
séance have been reported in various parts of 
the world, as, for example, Haiti and among 
the North American Indians, and there is no 
reason for supposing that these are of re­
cent origin. The record of a materialization 
séance of long ago is preserved in the account 
in the Old Testament of SauFs visit to the 
witch, or medium, of Endor, in the course 
of which a materialization appeared that was 
regarded by the king as the prophet Samuel 
(I Sam. 28:7-19). Certain mediumistic phe­
nomena were reported in the witch trials of 
the Middle Ages, particularly the appearance 
of spirits in quasi-material form and the ob- 
taining of knowledge through spirits. It may 
be supposed that many of those persecuted 
for the practice of witchcraft were what would 
now be called mediums—although their medi- 
umship was coloured by the fact that it was 
organized in a forbidden cult, and the spirits 
with which communication was established 
where regarded as devils. Some mediumistic 
phenomena were also found among those re­
garded in the Middle Ages as possessed by 
devils; e.g., speaking in languages unknown to 
the speaker and levitation or partial levitation.

Although sprititualistic practices seem to be 
widespread, they were virtually unknown in 
modem civilized society until March 1848, 
when odd happenings were reported at the 
house of a farmer named Fox in a small town 
in New York state. Previous occupants of 
the house had been disturbed by unexplained 
raps at night. After a severe disturbance by 
raps during Mr. Fox’s tenancy, his youngest 
daughter, Kate, was said to have successfully 
challenged the supposed spirit to repeat the 
number of times she flipped her fingers. Once 
communication had apparently been estab­
lished a code was agreed upon by which the 
raps given could answer questions, and the 
spirit was said to have identified himself as a 
man who had been murdered in the house.

The practice of having sittings for commu­
nication with spirits spread rapidly from that 
time. Kate Fox (afterward Mrs. Fox-Jencken) 
and one of her sisters gave much of their 
later lives to acting as mediums in the United 
States and in England. Many other mediums 
gave similar sittings, and the movement be­
came widespread. The attempt to communi­
cate with spirits by table tuming became a 
populär pastime in Victorian drawing rooms.

Much of this activty was motivated by mere 
curiosity and the fascination of the supemat- 
ural, but it also had a more serious intention. 
Many inquirers wished to convince themselves 
as to human survival of bodily death; others 
suffered from the loss of loved relatives and 
friends and found consolation in the belief that 
they were able to communicate with them; 
others wanted information about the future 
life. To promote these serious ends, spiritual­
ist associations or churches were formed.
The rise of this new cult was not allowed to 

take place without Opposition. There was not 
only verbal condemnation with accusations of 
fraud but also mob violence. This was, no



doubt, partly a populär reaction to a novel sys­
tem of ideas and practices that were suspected 
of being based on either fraud or evil. The sus- 
picion of evil was perhaps strengthened by a 
conjectured relationship to the discarded sys­
tem of witchcraft. Although individual spiritu- 
alists were often members (or even ministers) 
of Christian churches, the general tendency of 
the established religious bodies was to suspect 
the movement and its claim to a new revela- 
tion that would either supplement or replace 
the Christian revelation. The spiritualist prac­
tices seemed also to some religious bodies to 
be a part of the forbidden activity of necro- 
mancy. A decree of the Holy Office of the 
Roman Catholic Church in 1898 condemned 
spiritistic practices, although permitting legit- 
imate scientific investigätion of mediumistic 
phenomena.

If there was strong and often irrational Op­
position to spiritualism from the early days 
of the movement, there was also enthusias- 
tic and often somewhat uncritical acceptance. 
For those who had lost their faith in tradi­
tional Christianity, there was offered a new 
religion based not on an ancient tradition but 
on fact that could be observed by anyone. For 
those to whom materialistic ways of thinking 
had closed the possibility of a life after death, 
there was offered a new hope of immortality. 
To those suffering from grief after the death 
of their loved ones, there was offered the pos­
sibility of communicating with them. There 
were strong emotional involvements in both 
the rejection and the acceptance of spiritu­
alism that have made difficult an impartial 
appraisal of the evidence.
spirochete, also spelled spirochaete, any 
spiral-shaped bacterium of the family Spi- 
rochaetaceae (order Spirochaetales), some of 
which are serious disease agents (pathogens) 
for humans, causing syphilis, yaws, and re- 
lapsing fever.

Spirochetes are microbiologically character­
ized as gram-negative, motile, spiral bacteria, 
from 3 to 500 ^m (micrometres; 1 fim =  10-6 
metre) long. Spirochetes differ from other bac­
teria in that they have endocellular flagella 
(periplasmic flagella), which number between 
2 and 100 per organism, depending upon the 
species. Each of the flagella attachés at an 
opposite end and winds around the cell body, 
which is enclosed by an outer sheath. Spiro-

Scanning electron micrograph of the spirochete 
Treponema pallidum attached to testicular cell 
membranes
ASM/Science Source

chetes are characteristically found in a liquid 
environment (e.g., mud and water, blood and 
lymph).

Of the four genera recognized, Treponema 
includes the agents of syphilis (q.v.; T. pal­
lidum) and yaws (q.v.; T. pertenue); Borrelia 
includes several species transmitted by lice and 
ticks and causing relapsing fever (q.v.; B. re- 
currentis and others) in humans. Spirochaeta 
are free-living, nonpathogenic inhabitants of 
mud and water, usually in oxygen-free regions. 
Cristispira exhibit a probable commensal re­
lationship with clams and other mollusks.

Spirogyra, also called water-silk, mer- 
maid’s tresses, or pond  scum, genus of

Spirógyra, conjugative and vegetative forms
Russ Kinne— Photo Researchers

unbranched filamentous green algae, found 
in freshwater and usually free-floating. The 
slippery unbranched filament is composed of 
cylindrical cells containing one or more beau- 
tiful spiral green chloroplasts, from which the 
genus gets its name. The nucleus is suspended 
in the central vacuole by fine cytoplasmic 
filaments. Vegetative reproduction is by frag- 
mentation of the filament. The sexual phe­
nomenon of conjugation also occurs; cells of 
two strands lying side by side are joined by the 
outgrowth of conjugation tubes. Rarely, cells 
of the same strand join end to end, and the 
contents of one cell passes into and fuses with 
the contents of the other. The resulting fused 
cell (zygote) is surrounded by a thick wall and 
overwinters while the vegetative filaments die.
On bright spring or fall days, masses of Spi­

rogyra float near the surface of streams and 
ponds, buoyed by oxygen bubbles released 
during photosynthesis. During the night, when 
photosynthesis decreases, the masses sink.
spirotrich, any protozoan of the ciliated sub- 
class Spirotrichia, characterized by nonuni- 
form, sparse ciliation and prominent mem- 
branelles of fused cilia around the mouth 
opening. The subclass contains five orders. 
See heterotrich; hypotrich; odontostome; olig- 
otrich; tintinnid.
spit, narrow Coastal land formation that is 
tied to the coast at one end. Spits frequently 
form where the coast abruptly changes direc­
tion and often occur across the mouths of es- 
tuaries; they may develop from each headland 
at harbour mouths. Spits, which may be com­
posed of sand or shingle, are formed by the 
longshore movement of sediment. They often 
are complexly curved, with a characteristic re- 
curved head (hook); this probably results from 
the refraction of waves around the spit’s end.
Spitfire, British aircraft that was one of the 
fastest and most effective single-seat fighters 
of World War II. It was highly effective as 
a defensive interceptor during the Battle of 
Britain.
The Spitfire was a low-wing monoplane that 

was first flown in 1936 and was first put into 
service with the Royal Air Force in 1938. 
It was modified continuously throughout the 
war to serve in a variety of roles: fighter (with 
notable success at high altitudes), fighter- 
bomber, and photo-reconnaissance plane. The 
version that entered active service in 1938 had 
a top speed of about 360 miles per hour (580 
km/h) and an armament of eight .303-inch 
machine guns. The Spitfire XIV, one of the 
last models of the war, had a ceiling of 40,000 
feet (12,200 m) and a top speed of 440 miles 
per hour (708 km/h); that version shot down 
more than 300 German V-l missiles in 1944. 
During the war the Spitfire’s armament was 
increased to two 20-millimetre cannons along 
with two .50-inch machine guns or four .303- 
inch machine guns. Some Spitfire versions 
could also carry a 250- or 500-pound (113- or 
227-kilogram) bomb under the fuselage and a 
250-pound bomb under each wing. The last
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Spitfires in active service (as photo-reconnais­
sance planes) with the Royal Air Force were 
retired in 1954.
Spithead, strait of the English Channel, form- 
ing an extensive, deep, and sheltered channel 
between the northeastem shore of the Isle of 
Wight and the mainland of England. The Spit 
Sand forms the western side of the channel 
leading into Portsmouth harbour. Besides its 
special association with the Royal Navy—ma­
jor naval reviews have been held off Cowes 
(on the Isle of Wight)—Spithead provides the 
safest approach for large craft entering and 
leaving Southampton Water, one of England’s 
most important commercial harbours. A lesser 
channel, The Solent (q.v.\ forms a westward 
continuation of the Spithead strait.
Spitsbergen, main island within the archi- 
pelago of Svalbard (q. v.).
Spitta, (Julius August) Philipp (b. Dec. 
7, 1841, Wechold, Hanover [Germany]—d. 
April 13, 1894, Berlin), German scholar, one 
of the principal figures in 19th-century musi- 
cology and author of the first comprehensive 
work on J.S. Bach.

He studied at Göttingen and in 1874 
helped found the Bachverein (Bach Society) 
in Leipzig. In 1875 he became professor of 
musical history at the University of Berlin. 
His Johann Sebastian Bach, 2 vol. (1873-80), 
dealt with Bach’s life and with religious and 
technical aspects of his work. His editions 
of the works of Heinrich Schütz and Die­
trich Buxtehude established a high Standard of 
scholarship. With Brahms, K.F.F. Chrysander, 
and others, he was a chief founder, in 1892, 
of the great edition of the works of German 
Composers, Denkmäler deutscher Tonkunst 
(“Monuments of German Music”). He also 
founded, with Chrysander and Guido Adler, 
the first true joumal of musicology, “Viertel­
jahrsschrift für Musikwissenschaft” (1885-94; 
“Quarterly Joumal of Musicology”).
Spittal, also called spittal a n  der d r a u , 
town, Bundesland (federal state) Kärnten, 
southem Austria. It lies along the Drava (Drau) 
River at the mouth of the Lieser valley, just 
west of Millstätter Lake and northwest of Vil­
lach. Named for a hospital founded there by 
the counts of Ortenburg in 1191, it received 
market rights in 1242 but achieved munic­
ipal status only in 1930. Many old houses, 
the parish church, the town hall, and the for­
mer Renaissance palace of the Porcia princes 
date from the 16th Century. A tourist centre 
and rail junction, Spittal manufactures wood 
products, paper, building materials, shoes, and 
Chemicals. Pop. (1981) 14,736.
Spitteier, Carl (b. April 24, 1845, Liestal, 
Switz.—d. Dec. 29, 1924, Luzem), Swiss poet 
of visionary imagination and author of pes- 
simistic yet heroic verse.

A private tutor for eight years in Russia and 
Finland, Spitteier wrote his first great work, 
the mythical epic Prometheus und Epimetheus 
(Eng. trans., 1931), following his return. Dur-

Spitteler, photograph by R. Dührkoop
By courtesy of the Bibliotheque Nationale Suisse, Bern
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“Poor Poet,” painting by Carl Spitzweg, 1839; in the Neue Pinakothek, Munich
By courtesy of the Bayerische Staatsgemaldesammlungen, Munich

ing the next few years, when he had to make 
his living by teaching and joumalism, he be­
gan to express himself in a wide range of 
literary forms. In 1892 a legacy enabled him 
to settle in Luzern and devote himself to Cre­
ative work.

Spitteler’s second great work (which won 
him the Nobel Prize in 1919) was the poetic 
epic Der olympische Frühling (1900-05; re- 
vised 1910; “The Olympic Spring”), in which 
he found full scope for bold invention and 
vividly expressive power. The last years of 
his life were given up to rewriting his first 
work. Tighter in composition than the early 
version and, like Der olympische Frühling, in 
rhyming couplets, it appeared in 1924 under 
the title Prometheus der Dulder (“Prometheus 
the Long-suffering”).

The widely varied peripheral works belong 
to Spitteler’s middle period. He produced, 
in verse, Extramundana (1883), seven cos­
mic myths of his own invention; Balladen 
(1896); Literarische Gleichnisse (1892; “Lit­
erary Parables”); and two cycles of lyrics, 
Schmetterlinge( 1889; “Butterflies”) and Gras- 
und Glockenlieder (1906; “Grass and Bell 
Songs”). He also wrote two masterly stories— 
Die Mädchenfeinde (1907; Two Little Misog­
ynist s, 1922), a childhood idyll derived from 
his own experience; and Conrad der Leut­
nant (1898), a dramatically finished Novelle 
in which he approached the Naturalism he 
otherwise hated. His novel Imago (1906) so 
sharply reflected his inner conflict between a 
visionary Creative gift and middle-class values 
that it influenced the development of psy- 
choanalysis. He published a volume of stim- 
ulating essays, Lachende Wahrheiten (1898; 
Laughing Truths, 1927), and some biographi- 
cal works of charm, including Meine frühesten 
Erlebnisse (1914; “My Earliest Experiences”). 
ln 1914 he published a politically influential 
tract, “Unser Schweizer Standpunkt,” directed 
against a one-sided pro-German view of the 
war. An English translation of Selected Poems 
appeared in 1928.
spitfing spider, any member of the fam­
ily Scytodidae (order Araneida). Most species 
have six pearly-white eyes rather than the 
usual eight. Spitting spiders ensnare their prey 
by spitting a mucilaginous saliva. They are

Spitting spider (Scytodes thoracica)
Ann Moreton

most common in shady spots in the trop- 
ics. Scytodes thoracica, common in the east­
ern United States, is yellow with black spots. 
The body is V/i-SVi millimetres (Vs-1/* inch) 
long.

spittlebug: see froghopper.
spitz, any of a group of northem dogs, such 
as the chow chow, Pomeranian, and Samoyed, 
characterized by dense, long coats, erect 
pointed ears, and tails that curve over their 
backs. In the United States, the name spitz is 
often given to any small, white, long-haired 
dog. It is also used for the American Eskimo 
dog, an all-white breed that weighs about 20 
pounds (9 kilograms) and resembles a small 
Samoyed {q.v.). The American Eskimo dog 
is recognized by the United Kennel Club, a 
U.S. organization, but not by the more widely 
known American Kennel Club.

There are a number of dogs known as spitz 
in Europe. Among these is the Finnish spitz, 
a breed recognized by the Kennel Club of 
England. The Finnish spitz stands about 16 to 
19 inches (40 to 48 centimetres), has a bright 
reddish brown coat, and is characterized by a 
lively and alert disposition. Other spitz breeds 
include the Eskimo dog {q.v.), or Greenlandic 
dog, and the Lapland spitz, a breed with a 
white, brown, black, or blackish brown coat.
Spitz, Mark (Andrew) (b. Feb. 10, 1950, 
Modesto, Calif., U.S.), U.S. swimmer, first 
athlete to win seven gold (first-place) medals 
in a single Olympic Games (1972, Munich).

Like many other outstanding U.S. swimmers, 
Spitz trained for several years at the Santa 
Clara Swim Club (California). A graduate 
(1972) of Indiana University, Bloomington, 
he served as captain of the school’s intercolle- 
giate swimming team. In the Olympic Games 
of 1968 (Mexico City) he aroused controversy 
by publicly predicting that he would capture 
six gold medals. In fact he won only two, both 
in team relay races (400-metre and 800-metre 
freestyle). In the 1972 Games, however, he 
placed first and set world records in all four 
individual men’s events he entered: the 100- 
metre and 200-metre freestyle (51.2 sec and 1 
min 52.8 sec), and the butterfly over the same 
distance (54.3 sec and 2 min 0.7 sec). He 
added three more gold medals as a member 
of victorious U.S. men’s teams (in the 400- 
metre and 800-metre freestyle relays and the 
400-metre medley relay), which also set world 
records (all records subsequently broken).
Spitzweg, Carl (b. Feb. 5, 1808, Munich— 
d. Sept. 23, 1885, Munich), German painter 
who is recognized as the most representative 
of the Biedermeier (early Victorian) artists in 
Germany.

Trained in pharmacy at the University of 
Vienna, Spitzweg was a pharmacist and news- 
paper illustrator before becoming a painter

in 1833. Though widely travelled in Europe, 
he was provincial in his choice of subjects; 
tenderly, humorously, but with firm control 
of light, shadow, compositon, and detail, he 
portrayed small town misfits, Street musicians, 
postmen, night watchmen, and lovers bidding 
farewell.
spleen, lymphoid organ located in the left side 
of the abdominal cavity under the diaphragm, 
the muscular partition between the abdomen 
and the ehest. In man it is about the size 
of a fist and is well supplied with blood. As 
the lymph nodes are filters for the lymphatic 
circulation, the spieen is the primary filtering 
element for the blood.

The spieen is encased in a thick con- 
nective-tissue capsule. Inside, the mass of 
splenic tissue is of two types, the red pulp and 
the white pulp, which do not separate into 
regions but intermingle and are distributed 
throughout the spieen. The white pulp is lym­
phoid tissue that usually surrounds splenic 
blood vessels. The red pulp is a network of 
channels (sinuses) filled with blood, and it is 
in the red pulp that most of the filtration oc­
curs.

The white pulp of the spieen contains such 
typical lymphoid elements as plasma cells, 
lymphocytes, and lymphatic nodules, called 
follicles in the spieen. Like the lymph nodes, 
it reacts to microorganisms and other antigens 
that reach the bloodstream. Phagocytic cells 
in both red and white pulp serve to remove 
foreign material from the blood and initiate 
an immune reaction that results in the pro­
duction of antibodies. Germinal centres in the 
white pulp are sites of lymphocyte production.

The red pulp has a specialized role in addi­
tion to filtration. It is the body’s major site 
of the destmetion of red blood cells, which 
normally have a life span of only 120 days. 
Degenerate red cells are removed from the 
circulation in the spleen, and the hemoglobin 
that they contain is degraded to a readily ex- 
cretable pigment and an iron molecule that is 
recycled; i.e., used to produce new hemoglobin 
elsewhere.

In some species the spleen also acts as a reser­
voir for blood during periods of inactivity. 
When such an animal is aroused for defense 
or flight, the capsule of the spleen contracts, 
forcing additional blood reserves into the cir­
culation. The human spleen probably does 
not have this capability.
For depiction of the spleen in human 

anatomy, shown in relation to other parts of 
the body, see the colour Trans-Vision in the 
propaedia: Part Four, Section 421.



splenitis, enlargement and inflammation of 
the spleen as a result of infection, parasite 
infestation, or cysts.

Infections spread readily to the spleen from 
other parts of the body. In pneumonia the 
spleen is moderately enlarged and soft; the 
cut surface is reddish to gray, while the tis­
sue may be mushy in consistency. In typhoid 
the enlargement is greater, because of the 
large amount of blood congestion. In infec- 
tious mononucleosis, so called because of the 
presence of abnormal numbers of white blood 
cells of the type called mononuclear leuko- 
cytes, swelling three to four times the normal 
size occurs. There are large dumps of white 
blood cells in the sinuses and pulp.
Abscesses of the spleen are fairly uncommon. 

When they occur, they are usually the result 
of a nearby bacterial infection in the upper 
abdomen. Stomach ulcers, blood clots in the 
arteries or veins, and splenic blood tumours 
(hematomas) can complicate these infections. 
Treatment may include surgical drainage and 
administration of antibiotic drugs.
splenomegaly, enlargement of the spleen, the 
abdominal organ that serves as a temporary 
storage site for blood and filters out degener- 
ated and old blood cells. Splenomegaly may 
arise as a symptom of a number of diseases, 
including certain systemic infections, inflam- 
matory diseases, hematological diseases, in­
herited spleen disorders, cysts, and neoplastic 
diseases. In one form of the disorder, called 
congestive splenomegaly, the spleen becomes 
engorged with blood because of impaired flow 
through the splenic vein, which empties into 
the portal vein. Such impairment may be 
caused by liver disease, portal vein or splenic 
vein pathology, constrictive pericarditis, or 
congestive cardiac failure.

Depending on the underlying cause, the 
spleen may swell to as much as 80 times its 
normal size. Massive splenomegaly can place 
a heavy burden on the heart and circulatory 
system; the enlarged spleen may absorb more 
than half the cardiac output, whereas the nor­
mal spleen absorbs only 5 percent. In addi­
tion, splenomegaly often causes an increase in 
the volume of blood plasma, which, in con- 
junction with increased retention of red blood 
cells in the spleen, may result in anemia.

Once the underlying disease is treated, the 
spleen may return to its normal size and func- 
tions. Surgical removal (splenectomy) may be 
required if the spleen is seriously damaged.
splice, permanent joining of two ropes by in- 
terweaving their strands. In the short splice the

Sequence of steps in making a short splice

strands of each rope are unlayed (untwisted), 
interwoven, and tucked into the lay (twist) of 
the other rope. For neatness the strands are 
usually trimmed down before the final tuck is 
made.
For making a permanent eye (closed circle) 

in a single rope, the eye splice, in which the 
free end is unlayed and interwoven at some 
point in the standing part of the rope, is em­
ployed, especially on sailing vessels.
Split, Italian s p a l a t o , seaport, resort, and 
chief city of Dalmatia, in the republic of Croa- 
tia, Yugoslavia. It is situated on a peninsula 
with a deep, sheltered harbour on the south 
side, which, combined with its central posi­
tion on the Yugoslav coast and its good rail 
and road connections to the northem parts 
of the country, has made it of great com­
mercial importance. The port of Split, one of 
Yugoslavia’s largest, has a large shipyard. It 
produces plastics, Chemicals, aluminum, and 
cement. Several island fernes depart from 
Split, and an international airport has been 
expanded since 1962. Split has a university
(1974) and an oceanographic institute. The 
growth of the port facilities dates from the 
temporary loss of Fiume (Rijeka) to Italy in 
1924 (recovered 1945).
The nucleus of the old town is built within 

the Palace of Diocletian, who abdicated the 
imperial crown in a d  305 and lived there until 
his death in 313. The immense palace (built 
295-305) has walls 7 feet (2 m) thick and 72 
feet (22 m) high on its seaward side and 48 
feet (15 m) high on the northem side. Orig­
inally it had 16 towers, of which 3 remain, 
and 4 gates. A tree-lined promenade keeps the 
Adriatic from lapping against the south walls 
as it once did. The palace was damaged by 
the Avars, who in 615 had sacked Salonae; 
its inhabitants first fled to the islands but 
then retumed to seek refuge in the palace (c. 
620), calling the settlement Spalatum. They 
built their homes within the 7-acre (3-hectare) 
palace compound, incorporating its walls and 
pillars.

The palace is the largest and best-preserved 
example of Roman palatial architecture, rep- 
resenting a transitional style half-Greek and 
half-Byzantine. Its ground plan is like a Ro­
man camp—i.e., rectangular, with four streets 
meeting at the middle. The streets are lined 
with massive arcades. At the north end were 
the quarters for a large population of slaves, 
servants, and garrisons; at the south end were 
the imperial apartments and offices, impres- 
sive vaulted structures. The mausoleum of 
Diocletian was converted to a cathedral in 
653 by the first bishop of Split; it is notewor- 
thy for its fine frescoes, marbie pulpit, and 
Romanesque carvings. The Temple of Jupiter 
long has been transformed into a baptistery, 
to which a beautiful Romanesque campanile 
was added in the 14th and 15th centuries. The 
area within the walls of the palace has been 
continuously inhabited since it was built. It 
contains buildings and embellishments of me- 
dieval, Renaissance, and Baroque periods as 
well as Roman. The Yugoslav authorities have 
worked hard not only to further excavate the 
Roman remains and identify and elucidate re­
mains of the early medieval period but also to 
preserve the eclectic architecture of the palace 
and its modem character. The palace is still 
thought of by the inhabitants of Split as the 
city centre and not a museum: the cathedral 
and baptistery are in use, the peristyle court is 
a café, shops occupy the Roman arcades, and 
the main market is just outside the east gate 
of the palace. Tourists can see architectural 
remains of all periods from Roman times on- 
ward while walking under the laundry lines of 
the modem citizens.

Museums include one devoted to the works 
of the Croatian sculptor Ivan Mestrovic and 
one of armaments. The Venetian Gothic town 
hall is a museum of ethnography. West and
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south of the main square is a maze of nar­
row streets, the medieval expansion of the old 
town. The belfry (c. 1100) of Our Lady of the 
Belfry Church is the oldest in Dalmatia.

Entrance to the imperial apartments of the Palace of 
Diocletian, Split, Yugos., seen through the Corinthian 
columns of the peristyle court
D. Waugh— Peter Arnold, Inc.

From 812 Split developed as a major Byzan- 
tine city. In 1105, after brief incursions by 
Venice (998) and Croatia (1069), the city ac- 
knowledged the nominal suzerainty of Hun- 
gary-Croatia and fought sporadically with its 
rival Trogir; from 1420 to 1797 it was held 
by Venice. The Austrians mied from 1797 
to 1918 with a brief French interregnum in 
1808-13. Split became part of Yugoslavia in 
1918. During World War II the port facilities 
were wrecked by the Germans and by Allied 
bombing, but the old city was little damaged. 
A new sports complex was built for the 1980 
Mediterranean Games. Pop. (1981) 169,322.
Spock, Benjamin (McLane) (b. May 2,
1903, New Haven, Conn., U.S.), American 
pediatrician whose books on child rearing, es­
pecially his Common Sense Book of Baby and 
Child Care (1946), influenced a generation of 
parents after World War II. The book, urging 
parental understanding and flexibility, became 
one of the all-time best-sellers and made his 
name a household word.

Spock received his medical degree in 1929 
from Columbia University’s College of Physi­
cians and Surgeons and trained for six years 
at the New York Psychoanalytic Institute. He 
practiced pediatrics in New York City and 
taught psychiatry and child development at 
various universities, including Western Re­
serve, Cleveland (1955-67), from which he 
resigned in order to devote himself more fully 
to the antiwar movement. Spock’s bitter Op­
position to U.S. involvement in the Vietnam 
War during the 1960s led to his trial and con- 
viction (1968) for counseling draft evasion—a 
conviction overturned on appeal. In 1972 he 
was the presidential candidate of the pacifist 
People’s Party.

Spock’s many other books on child care in­
clude A Baby's First Year (1955; with J. Rein­
hart and W. Miller); Dr. Spock Talks with 
Mothers (1961); Caring for Your Disabled 
Child (1965; in collaboration); and Raising
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Children in a Difficult Time (1974). Spock is 
also the author of Decent and Indecent: Our 
Personal and Political Behavior (1970).
Spode porcelain, pottery made at a fac­
tory founded in about 1800 by Josiah Spode 
at Stoke-on-Trent, Staffordshire, Eng. Josiah 
Spode the Second is credited with having in­
troduced the hybrid porcelain—combining the 
ingredients of hard-paste porcelain (china clay 
and china stone) and bone ash—that became 
the Standard English bone china. Early Spode 
porcelain consists of elaborate services and 
outsize vases, lavishly decorated and gilded 
in the Empire style. So-called Japan pattems

Spode bone china potpourri with a Japan pattern, 
Staffordshire, England, c. 1835; in the Victoria and 
Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

(deriving vaguely from Japanese Imari ware) 
were also executed at the Spode factory in the 
early 19th Century. In about 1813 William 
T. Copeland became a partner in the firm, 
which was called Spode & Copeland. When 
Josiah Spode III died in 1829, the firm contin­
ued under various combinations of the name 
Copeland. In 1846 Copeland introduced Par- 
ian ware, a white matte unglazed porcelain, 
resembiing marbie, in which statuettes were 
modeled. The factory was amalgamated with 
Wedgwood in 1964.
spodosol, ashy gray acidic soil type showing 
strong horizon development of cool, humid 
forested areas. Formed mostly of underlying 
sandy parent materials, spodosols tend to be 
strongly leached, with low fertility and lim­
ited water storage capacity. Many areas where 
these soils occur have not been cleared of trees 
for farming. Large tracts of spodosol border 
the tundras of North America and Eurasia. 
Characteristic of these soils are subsurface 
horizons in which amorphous materials com­
posed of organic matter, aluminum, and iron 
have accumulated. The heavy application of 
fertilizers and lime has enabled cultivation 
of grains, potatoes, berries, and silage com 
(maize) on spodosol soils in the cool climate 
of the north-central United States.
spodumene, also called triphane, a lithium 
aluminum silicate mineral (LiAlSi2Oó) in the 
pyroxene family, an important ore of lithium 
and a source of ceramic materials. It is 
ordinarily found in lithium-bearing granite 
pegmatites. When brilliant and glassy, clear 
spodumene is valued as a semiprecious gem 
(more by collectors and museums than by 
the public, because its colour fades when it 
is exposed to sunlight); its main varieties are 
hiddenite (emerald green) and kunzite (pink 
or lilac).
Spohr, Louis, original name ludwig spohr 
(b. April 5, 1784, Brunswick, Brunswick [Ger­
many]—d. Oct. 22, 1859, Kassel, Hesse [Ger­
many]), German Violinist, composer, and con­
ductor whose compositions illustrate an early 
aspect of the Romantic period in German 
music.

Spohr taught himself composition by study­
ing the scores of Mozart. He studied violin 
with the leader of the Brunswick orchestra and

in 1802 with Franz Eck, who took him on a 
tour of Russia. He toured Italy with the great 
violin virtuoso Niccolö Paganini and in 1817 
became conductor of the opera in Frankfurt 
am Main. In 1820 Spohr made the first of his 
six tours of England. He became court con­
ductor at Kassel in 1821. In his later years his 
political radicalism incurred the displeasure of 
his patron, the elector of Hesse-Kassel, who 
pensioned him in 1857. Shortly afterward he 
broke his left arm and was no longer able to 
play the violin.

Though opposed to the forward-looking com­
posers of his time—he disliked the works of 
Carl Maria von Weber and the late works 
of Ludwig van Beethoven—Spohr regarded 
Richard Wagner’s music highly and con­
ducted The Flying Dutchman and Tannhäuser. 
Spohr’s 11 operas include Faust (1816), one 
of the earliest German Romantic operas, and 
Jessonda. Of his nine symphonies, the fourth, 
Die Weihe der Töne {The Consecration of 
Sound), was the most successful. He also 
wrote 15 violin concerti (of which No. 8 con- 
tinues to be performed), 34 string quartets, 
four double string quartets, and a nonet. A se­
lection of his works was published from 1949 
onward at Kassel, where in 1954 a society to 
propagate his music, the Spohr Gesellschaft, 
was founded.
spoils system, also called patronage Sys­
tem , practice in which the political party win­
ning an election rewards its campaign workers 
and other active supporters by appointment 
to govemment posts and by other favours. 
The spoils System involves political activity by 
public employees in support of their party and 
the employees’ removal from office if their 
party loses the election. A change in party 
control of govemment necessarily brings new 
officials to high positions carrying political 
responsibility, but the spoils system extends 
personnel tumover down to routine or subor- 
dinate governmental positions.

The term was in use in American politics 
as early as 1812, but it was made famous in 
a speech made in 1832 by Senator William 
Marcy of New York. In defending one of Pres­
ident Andrew Jackson’s appointments, Marcy 
said, “To the victor belong the spoils of the 
enemy.” In Marcy’s time, the term spoils re- 
ferred to the political appointments, such as 
cabinet offices or ambassadorships, controlled 
by an elected official.

Arguments in favour of the spoils System 
defend it as a means of maintaining an active 
party organization by offering loyal workers 
occupational rewards. It also guarantees the 
ruling party loyal and cooperative employees. 
Supporters of the practice claim this results 
in more effective govemment because the ap­
pointed office-holders have a stake in helping 
the elected official to carry out his policies 
and fulfill his campaign promises.

On the other hand, the spoils system too of­
ten resulted in appointments that were based 
strictly on the needs of the party, without 
regard for the appointee’s qualifications or 
ability to do the job. Extensive changes in po­
sitions that did not affect govemment policy, 
such as President Benjamin Harrison’s chang­
ing 31,000 postmasters in one year, also led 
to inefficiency.

The spoils system flourished unchallenged in 
the United States from the 1820s until after the 
Civil War, at which time the system’s abuses 
prompted civil-service reforms designed to cut 
down the number of govemment posts filled 
by appointment and to award jobs on the basis 
of merit. The Pendleton Federal Civil Service 
Act of 1883 provided the initial basis for the 
adoption of the merit system in the recruit- 
ment of federal officials, and by the late 20th 
Century merit systems had almost completely 
replaced the spoils system at the federal, state, 
and city levels of govemment.
In addition to designating awarding of public

offices to party supporters, the term has come 
to refer to other abuses of political power de­
signed to benefit and enrich the ruling party. 
These practices may involve, for example, si- 
phoning public funds to the party by contract­
ing with party contributors to handle public 
projects at inflated rates or by granting public 
franchises to party contributors at very low 
prices. The term also includes favouring sup­
porters in areas like the prosecution of law 
cases, the placement of insurance policies, or 
the levying of taxes.

Although spoils system is an American po­
litical term, the practice of distributing public 
offices to reward supporters and strengthen a 
govemment is and has been common in many 
other countries as well.
Spokane, city, seat (1879) of Spokane County, 
eastern Washington, U.S., at the falls of the 
Spokane River. Frequented by trappers when 
the North West Company built a trading post 
there in 1810, the site was settled in 1871 and 
laid out in 1878. Known as Spokane Falls (for 
the Spokan Indians), it was incorporated in 
1881 after the arrival of the Northem Pacific 
Railway. Abundant waterpower and a rich 
hinterland (minerals, forests, and agriculture) 
encouraged growth as a trade and shipping 
point for an area (comprising eastem Wash­
ington, northem Idaho, northeastem Ore­
gon, western Montana, and southem British 
Columbia) known as the “Inland Empire.” A 
disastrous fire destroyed much of the city in 
1889. Rebuilt, it was reincorporated under its 
present name in 1900 and established lumber, 
metal, and food-processing industries. Devel­
opment of the nearby Coeur d’Alene mineral 
field (gold, silver, uranium, copper, among 
others) and completion of the Grand Coulee 
Dam Project (1941) assured financial and in­
dustrial growth. Spokane Air Force Base and 
the establishment of aluminum reduction and 
rolling mills (during World War II) have con- 
tributed to the economy. The city’s Riverfront 
Park was the site of EXPO ’74.

Gonzaga University (1887), Fort Wright Col­
lege (1907), Whitworth College (1890), and 
several community colleges serve the city. 
Spokane is a gateway to the resorts of Mount 
Spokane (5,881 feet [ 1,793 m]) and the Colville 
and Kaniksu national forests. Pop. (1986 est.) 
city, 172,890; metropolitan area (MSA), 356,- 
900.
Spokane River, river rising in Coeur d’Alene 
Lake, Kootenai County, northem Idaho, U.S., 
and flowing west across the Washington bor­
der, through Spokane for about 50 miles (80 
km) to the Columbia River. The Spokane 
is 100 miles (160 km) long and has several 
dams, including Long Lake Dam (1915).
Spoleto, Latin spoletium, town and 
archiepiscopal see, Perugia provincia, in the 
Umbria regione of central Italy; it lies on a 
detached spur at the southem extremity of 
the central Umbrian plain, commanding the 
passes southward and eastward toward Temi 
and Norcia, north of Rome. The site of an 
Umbrian township from at least the 7th to 6th 
Century bc, it became a Roman colony in 241 
bc. It successfully repulsed an attack by the 
Carthaginian general Hannibal in 217 bc and 
later became important because of its strategie 
location on the Roman artery Via Flaminia. 
An episcopal see by the 4th Century, Spoleto 
played an important role in the Gothic wars. 
After the foundation of the Lombard duchy 
of Spoleto in about 570, it became one of 
the most important towns of Italy until the 
late 8th Century, when it lost much of its au- 
tonomy. Under Gregory IX (pope, 1227-41) 
Spoleto passed to the papacy. In the period 
of the Avignon popes, the town was a prey 
to the struggles between Guelf and Ghibelline 
families until 1354, when papal authority 
was reestablished. Spoleto became part of the 
Kingdom of Italy in 1860.



Spoleto has mins of pre-Roman and Roman 
walls, as well as a Roman theatre, an am- 
phitheatre, a bridge, and an arch of Drusus 
(ad  23) with a mined temple beside it. The 
medieval town clusters picturesquely on the 
hillside and is dominated both by the massive 
Rocca (fortress), built in 1355-64 on the site 
of the ancient citadel, and by the cathedral, 
consecrated in 1198 and extensively remod- 
eled in 1634-44. The cathedral, with eight 
rose Windows and a central mosaic by Sol- 
stemus (1207), contains a magnificent fresco 
of the Coronation of the Virgin by Fra Fi­
lippo Lippi and pupils, as well as Lippi’s 
tomb. Other notable churches include Santa 
Eufemia (lOth Century), San Pietro (13th Cen­
tury), San Gregorio Maggiore (12th Century), 
and San Salvatore, an elaborately decorated 
monument, usually assigned to the 5th Cen­
tury but possibly dating from the late 8th. The 
town is supplied with water by an aqueduct 
that crosses a ravine on an arched bridge built 
in 1364.

Spoleto is the centre of a large agricultural 
district (olives), and it also has light industries 
(cotton goods, phosphorous products, print- 
ing). Since 1958 it has held the annual Festi­
val of Two Worlds (drama and music). Pop. 
(1984 est.) mun., 37,972.
spondee, metrical foot consisting of two long 
(as in classical verse) or stressed (as in English 
verse) syllables occurring together. The term 
was derived from a Greek word describing 
the two long musical notes that accompanied 
the pouring of a libation. Spondaic metre oc- 
curred occasionally in classical verse. It does 
not, however, form the basis for any English 
verse, as there are virtually no English words 
in which syllables receive equal stress. An ap- 
proximation of a spondaic foot is sometimes 
achieved with such compounds as “heyday” 
or “childhood,” but even these words can be 
seen as examples of primary and secondary 
stress rather than equal stress. In English verse, 
the spondaic foot is usually composed of two 
monosyllables. It is frequently used as an in- 
troductory Variation in a line of iambic metre, 
such as:

/  . '  KJ f  KJ '

Green grow | the rush | es, O 
(Robert Bums)

Spondylitis, inflammation of one or more of 
the vertebrae. Spondylitis takes several forms; 
the most widely occurring forms are ankylos- 
ing Spondylitis, hypertrophic Spondylitis, and 
tuberculeus Spondylitis.

Ankylosing Spondylitis (also called Bekhterev 
Spondylitis, deforming Spondylitis, or Marie- 
Strümpell arthritis) is a degenerative disease of 
the spine that is characteristically seen chiefly 
in adolescent boys and young men. Its earli­
est Symptom is chronic lower back pain. The 
Progression of the disease can be noted in 
stiffness and limitation of movement, swollen 
joints (often indistinguishable from rheuma­
toid arthritis), fusion (ankylosis) and deformity 
of the spine, and anemia. Treatment is similar 
to that for rheumatoid arthritis and may in­
clude the use of nonsteroid anti-inflammatory 
drugs.

Hypertrophic Spondylitis, also known as Os­
teoarthritis of the spine, is a degenerative dis­
ease seen mostly in individuals over the age 
of 50. It is characterized by the destmetion of 
intervertebral disks and the growth of spurs on 
the vertebrae themselves. Treatment includes 
rest, the application of heat, and exercises to 
maintain a normal ränge of movement.
Tuberculous spondylitis (also called Pott’s 

disease, or tuberculosis of the spine) is usually 
a disease of childhood. It is caused by infec­
tion of the spinal column by Mycobacterium 
tuberculosis and is characterized by softening 
and collapse of the vertebrae, often result- 
ing in a hunchback deformity. Sometimes the 
spinal nerves are affected, and rigid paralysis 
may result. Treatment includes chemotherapy

against the tuberculosis bacilli and orthopedie 
care of the spine.
spondylolisthesis, forward slipping of the 
body of one of the lumbar (lower back) ver­
tebrae on the subjacent vertebra or on the 
sacrum, the triangulär bone at the base of 
the spinal column. The condition is often 
associated with incompleteness of the verte­
bral arch, which surrounds the spinal cord. 
Pressure transmitted to the arch from above 
encourages slippage. Deformity (lordosis) de- 
velops insidiously during childhood and is 
later followed by mild to severe backache. 
Rest and back support control the Symptoms 
in most cases, but orthopedie surgery may 
be necessary, especially if pressure on spinal 
nerves causes disability.
spondylosis, noninflammatory degenerative 
disease of the spine reducing mobility of the 
intervertebral joints and resulting in abnormal 
bone development around the vertebrae. It is 
primarily a condition of age and occurs much 
more commonly in men than in women; 
onset of Symptoms is gradual, but untreated 
spondylosis will progress to disabling tingling 
pain, limited motion, and partial paralysis in 
affected areas of the body. The lumbar and 
cervical spine are more frequently affected 
than the thoracic spine, because curvature of 
the latter prevents spondylosis from imping- 
ing on the spinal cord; lumbar and cervical 
spondylosis frequently occur simultaneously 
in the same individual.

Spondylosis involves both hypertrophic de­
generative changes (excessive growth of bone) 
and reactive Osteoarthritis. The narrowing of 
the intervertebral spaces by the former process 
produces Symptoms by compressing nerves 
that emerge from the spinal cord; these Symp­
toms are worsened when arthritic bone growth 
further narrows the spinal canal. Eventual fu­
sion of the intervertebral joints results when 
connecting ligaments are replaced with bone 
or when osteoarthritic bony spurs unite.
Lumbar spondylosis is treated by surgical de- 

compression of the affected nerves to relieve 
leg pain and paralysis, although low back pain 
may recur after surgery. Mild, uncomplicated 
cervical spondylosis may respond to rest and 
traction, but more severe cervical Symptoms 
also require surgical decompression.
sponge, any member of some 5,000 species 
of primitive multicellular aquatic animals that 
constitute the phylum Porifera. Sponges are 
characterized by the presence of a porous 
skeleton of interlocking spicules (bony, needle- 
like structures), glasslike rods, or homy fibres; 
they live in colonies or as solitary animals 
attached to the sea bottom or to other solid 
objects. Commercial natural sponges are the 
skeletons that support the sponge animal.
A brief treatment of sponges follows. For full 

treatment, see macropaedia: Sponges.
All of the 5,000 species of sponge are ma­

rine except for about 20 freshwater species 
(Spongilla). They occur in all seas, from the 
intertidal zone to depths of 8,500 m (more 
than 28,000 feet), and are most common in 
warm waters. They range in length from a 
few centimetres to several metres (an inch to 
several yards). Some rounded forms may be 
several metres in diameter. The body shape 
is variable; it may be fingerlike, treelike, or 
bushy. Some sponges are tubulär; others are 
flat or shapeless masses.

Sponges are divided into three classes: Cal- 
cispongjae (Calcarea), Hyalospongiae (Hex- 
actinellida), and Demospongiae. Calcispon- 
giae, or calcareous sponges, are marine sponges 
containing needlelike or branching spicules of 
lime. The Hyalospongiae, or glass sponges, 
have a skeleton often composed of six-rayed 
spicules of silica; the spicules may be united 
into a continuous network. The skeletons of 
some such as that of the Venus’s flower bas­
ket are often beautiful and prized as curios.
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The Demospongiae, or siliceous sponges, a 
dass that includes about 80 percent of all 
sponges, have a skeleton composed of spon- 
gin, a plasticlike material. Most are shallow- 
water species; among them are the commer­
cial bath sponges and the freshwater sponges.

The body of the living sponge is covered 
by a thin, slimy, usually dark epidermal layer 
consisting of flat cells called pinacocytes. Nu­
merous perforations lead through the skin 
into a central cavity, the spongocoel, which 
is lined with choanocytes—flagellum-bearing 
cells. These whiplike structures create currents 
that draw water into the spongocoel through 
the perforations; the water passes out through 
one or several large openings, the oscula (sin­
gulär osculum). Between the outer and inner 
cell layers is the mesoglea, a jellylike substance 
containing free-moving cells known as amoe- 
bocytes.

The choanocytes ingest food particles—bac- 
teria, other microorganisms, and organic de- 
bris—and absorb oxygen from the water cur­
rent. The amoebocytes produce spherical eggs. 
After fertilization the larvae swim by means 
of hairs, or cilia, until they find a suitable site 
for permanent attachment; they then quickly 
develop into mature animals. Some species 
also reproduce by budding, an asexual process

(Top) Spongia, (centre) Hippospongia communis, 
and (bottom) Spongia
(Top) C. Leroy French—Tom Stack and Associates, (centre) Maltini 
Solaini— M. Grimoldi, (bottom) Oxford Scientific Films— Bruce Coleman 
Ltd./EB Inc.
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in which a section of the adult animal sep­
arates and becomes established as a distinct 
individual.

Some sponges live in close association with 
other animals. The back of the crab Dromia, 
for example, is always covered with a growth 
of sponge, which serves as camouflage. Certain 
spider crabs transplant sponges into their own 
bodies. Large sponges often harbour smaller 
organisms that burrow into them but do not 
feed on the sponge tissue. The boring sponge 
(clionid) lives on dead and living seashells, dis- 
integrating and absorbing the Shell substance. 
Among the few natural enemies of sponges is 
a fungus that is sometimes a serious pest of 
commercial sponges.

The so-called bath sponge, or commercial 
sponge, is obtained mainly from the eastem 
Mediterranean and from the Gulf of Mexico 
and the Caribbean Sea (off the western coast 
of Florida and the West Indies and elsewhere) 
usually at depths of less than 60 m (200 feet). 
Sponges are harvested by means of hooks or 
harpoons used by men in boats, or they are 
cut from the bottom by skindivers. One of the 
most commonly used species of commercial 
sponge is Spongia officinalis, sometimes called 
the glove sponge, which grows in a variety of 
shapes and reaches a height of 12 to 15 cm 
(5 to 6 inches). Hippospongia canaliculata, 
variety gossypina, the sheep’s-wool sponge, is 
valued for its wooly texture; it has an irregu­
lär, shaggy surface. Once in considerable de- 
mand, commercial sponges have largely been 
replaced by synthetic sponges.
sponge gourd: see dishcloth gourd. 
sponge rubber: see foam rubber.
Spongilla, sponge genus that includes the 
freshwater sponge {q.v.) species.
spongillafly, any insect of the parasitic neu- 
ropteran family Sisyridae. The adult, a smoky 
brown insect, deposits clusters of eggs under 
a silky web near or on the water. The larva 
lives as a parasite on a freshwater sponge. It 
leaves the water when fully grown and spins 
a double-walled, lacelike cocoon in which it 
passes the pupal stage. Spongillaflies are found 
throughout the world wherever there are fresh­
water sponges.
spontaneous abortion: see miscarriage.
spontaneous combustion, the outbreak of 
fire without application of heat from an ex- 
temal source. Spontaneous combustion may 
occur when combustible matter, such as hay 
or coal, is stored in bulk. It begins with a slow 
oxidation process (as bacterial fermentation or 
atmospheric oxidation) under conditions not 
permitting ready dissipation of heat—e.g., in 
the centre of a haystack or a pile of oily rags. 
Oxidation gradually raises the temperature in- 
side the mass to the point at which a fire 
starts. Crops are commonly dried before stor- 
age or, during storage, by forced circulation 
of air, to prevent spontaneous combustion by 
inhibiting fermentation. For the same reason, 
soft coal in small size is wetted to suppress 
aerial oxidation.
spontaneous fission, type of radioactive de- 
cay in which certain unstable nuclei of heavier 
elements split into two nearly equal fragments 
(nuclei of lighter elements) and liberate a large 
amount of energy. Spontaneous fission, dis­
covered (1941) by the Russian physicists G.N. 
Flerov and K.A. Petrzhak in uranium-238, is 
observable in many nuclear species of mass 
number 230 or more. Among these nuclides, 
those with lower mass numbers generally have 
longer half-lives. Uranium-238 has a half-life 
of about 1016 years when it decays by spon­
taneous fission, whereas fermium-256 decays 
with a half-life of about three hours.

Nuclides that undergo spontaneous fission 
also are subject to alpha decay (emission from 
the nucleus of a helium nucleus). In uranium- 
238, alpha decay is about 2 million times more 
probable than is spontaneous fission, whereas 
in fermium-256, 3 percent of the nuclei un­
dergo alpha decay and 97 percent undergo 
spontaneous fission.
The fission that occurs in nuclear reactors 

and explosive devices is induced by the neu­
tron bombardment of certain types of nuclei.
spontaneous generation, also called abio- 
genesis, the hypothetical process by which 
living organisms develop from nonliving mat­
ter; also, the archaic theory that utilizes this 
process to explain the origin of life. Pieces of 
cheese and bread wrapped in rags and left in 
a dark comer, for example, were thus thought 
to produce mice, according to this theory, be­
cause after several weeks, there were mice in 
the rags. Many believed in spontaneous gener­
ation because it explained such occurrences as 
the appearance of maggots on decaying meat.

By the 18th Century it had become obvious 
that higher organisms could not be produced 
by nonliving material. The origin of microor- 
ganisms such as bacteria, however, was not 
fully determined until Pasteur proved in the 
19th Century that microorganisms reproduce. 
See also biopoiesis.
Spontini, Gaspare (Luigi Pacifico) (b.
Nov. 14, 1774, Maiolati, Papal States [Italy]— 
d. Jan. 24, 1851, Maiolati), Italian composer 
and conductor whose early operas, notably his 
masterpiece, La vestale (1807), represent the 
spirit of the Napoleonic era and form an op­
eratic bridge between the works of Christoph 
Gluck and Richard Wagner.

Entering the Conservatorio della Pieta dei 
Turchini in Naples in 1793, he studied mu­
sic with Nicola Sala and Giacomo Tritto be­
fore his first opera, Li puntigli delle donne 
(“The Obstinacy of Women”), was performed 
in Rome (1796). Its success led him to con­
tinue writing comic operas in Rome—the 
most famous was Ueroismo ridicolo (1798; 
“Ridiculous Heroism”)—before he moved to 
Paris, where he established himself with Mil­
ton (1804). Influenced by French composers, 
Spontini developed the dramatic composition 
La vestale (“The Vestal Virgin”) that estab­
lished his European reputation. He became 
conductor of the Italian Opera in 1810 but 
left two years later for political reasons and 
became the court composer to Louis XVIII in 
1814. He left Paris in 1819 after the failure 
of his opera Olimpie. In 1820 he received an 
appointment from Frederick William III of 
Prussia as director of music at Berlin. This ap­
pointment lasted until shortly after the king’s 
death in June of 1840, when political intrigue 
forced Spontini to relinquish his duties and 
leave Berlin.

Additional significant operas by Spon­
tini include La finta ftlosofa (1799; “The 
Fake Philosopheress”), La fuga in Maschera 
(1800; “The Masked Flight”), Olimpie (1819), 
Nurmahal (1822), Alcidor (1825), and Agnes 
von Hohenstaufen (1829).
spookfish, any of about 11 species of small 
marine fishes constituting the family Opistho- 
proctidae (order Salmoniformes), with repre- 
sentatives in each of the major oceans. The 
name spookfish, or barreleye, as they are 
sometimes called, originates from their un- 
usual eyes, which are pointed upward and 
are bome at the end of short tubulär stalks. 
Specimens have been collected at depths of 
almost 900 m (3,000 feet) and are nearly al­
ways found at least 100 m (330 feet) below 
the surface.

The barreleye {Macropinna micro stoma), a 
spookfish of the Pacific, occurs along the 
North American coast. It is less than 10 cm 
(4 inches) in length and brownish in colour.
spool furniture: see bobbin fumiture.

spoon, an implement consisting of a small, 
shallow, bowl-shaped receptacle supported by 
a handle, used for eating, serving, and cooking 
foods. Spoons, together with forks, are known 
as flatware {q.v.).
Spoon River, river in west-central Illinois, 
U.S. It rises in southwestem Bureau county 
and flows south and Southwest to a point near 
Lewistown, where it turns southeast, joining 
the Illinois River opposite Havana after a 
course of 160 miles (257 km). The Dickson 
Mounds, a rich archaeological area, are near 
the confluence of the two rivers. Spoon River 
was made famous by Edgar Lee Masters, the 
poet who wrote Spoon River Anthology (1915), 
dealing with the frustrated ambitions of peo­
ple who lived in the fictitious town of Spoon 
River, actually a compound of two towns, Pe­
tersburg and Lewistown. The river’s name is 
probably a translation of maquon, Algonquian 
Indian for “mussei Shell,” which the Indians 
used as a spoon.
spoonbill, any member of six species of long- 
legged wading birds that constitute the sub- 
family Plataleinae of the family Threskior-

nithidae (order Ciconiiformes), which also 
includes the ibises. Spoonbills are found in 
estuaries, saltwater bayous, and lakes. They 
feed by sweeping the long bill from side to 
side in the mud or shallow water and thereby 
catching mostly small fishes and crustaceans. 
When flying, spoonbills extend the neck and 
legs and flap the wings steadily. They breed 
in colonies, frequently with ibises and herons, 
building a large nest of sticks in a low bush 
or tree and laying three to five white eggs, 
blotched with reddish brown.

Spoonbills range in length from about 60 to 
80 cm (24 to 32 inches). The head is partly 
or entirely bare. In most species the plumage 
is white, sometimes with a rosy tinge, but the 
roseate spoonbill {Ajaia ajaja), of North and 
South America, about 80 cm long, is deep 
pink with a white neck and upper back. It 
ranges from the Gulf Coast of Texas and the 
West Indies to Argentina and Chile. In some 
places it has been exterminated by plume 
hunters.

The European spoonbill {Platalea leucoro- 
dia) is a crested white bird about 60 cm 
long with cinnamon buff on the foreneck. It 
breeds in marshes of central and southem 
Europe and Asia, south to Egypt, India, and 
Taiwan. Others are the African spoonbill {P. 
alba); the lesser spoonbill {P. minor) of eastem 
Asia; and two Australian species, the royal,



or black-billed, spoonbill (P. regio), and the 
yellow-billed, or yellow-legged, spoonbill (P. 
flavipes).
spoonbill, also called spoonbill cat , primi­
tive North American fish, a species of paddle- 
fish {q.v.).
Spooner, John (Coit) (b. Jan. 6, 1843, 
Lawrenceburg, Ind., U.S.—d. June 11, 1919, 
New York City), U.S. senator from Wisconsin 
(1885-91; 1897-1907), a powerful conserva­
tive force in his state and in Congress.

Spooner moved to Wisconsin as a youth. 
After service in the Union Army during the 
Civil War, he was admitted to the bar (1867). 
He began a law practice at Hudson, Wis., and 
eventually became best known in legal circles 
as counsel for railroad interests. A member 
of the Wisconsin legislature (1872), he was 
elected by that body to represent the state of 
Wisconsin in the U.S. Senate, where he served 
from 1885 to 1891 and from 1897 to 1907.

Spooner emerged as a leading conservative 
voice in the Senate, consistently opposing 
labour reform and other progressive measures. 
With senators Nelson W. Aldrich of Rhode Is­
land, William B. Allison of Iowa, and Orville 
H. Platt of Connecticut, he formed a core 
of conservative leadership that exerted strong 
influence on national affairs at the turn of 
the Century. He was author of the Spooner 
Act (1902), which authorized Pres. Theodore 
Roosevelt to purchase rights to build the 
Panama Canal. At the 1904 Republican na­
tional convention in Chicago, Spooner, as the 
head of the regulär Wisconsin delegation, be­
came embroiled in a bitter credentials fight 
with state Progressives led by Robert M. La 
Follette. Spooner survived the challenge, but 
the ascendency of Progressivism, especially in 
Wisconsin, was inevitable. The change in the 
political climate contributed to Spooner’s de- 
cision to retire from public life in 1907. He 
thereafter practiced law in New York City.
Spooner Amendment, congressional amend- 
ment to the Army Appropriations Act of 
1901 that called for the end of the U.S. mil­
itary govemment in the Philippines. By the 
terms of the Treaty of Paris (December 1898), 
sovereignty over the Philippine Islands had 
passed from Spain to the United States.

Filipinos fought the imposition of American 
mle, and it was believed in the United States 
that their resistance was due to the harshness 
of military govemment. The Spooner Amend­
ment authorized Pres. William McKinley to 
supplant military mle with civilian govem­
ment, which was inaugurated in July 1901. 
Filipino guerrillas, however, continued hostil- 
ities for a number of years.
spoonerism, reversal of the initial letters or 
syllables of two or more words, such as “I 
have a half-warmed fish in my mind” (for 
“half-formed wish”) and “a blushing crow” 
(for “a cmshing blow”). The word was derived 
from the name of William Archibald Spooner 
(1844-1930), a distinguished Anglican clergy- 
man and warden of New College, Oxford, a 
nervous man who committed many “spoon- 
erisms.” Such transpositions are sometimes 
made intentionally to produce comic effect.
spoonworm, also called echiurid, any mem­
ber of the primarily marine invertebrate phy­
lum Echiura, also known as Echiuroidea, or 
Echiurida. Spoonworms are sausage-shaped 
organisms with a flattened extension of the 
“head” that is curved along its lateral edges 
and sometimes shaped like a scoop or spoon 
to form a nonretractable anterior proboscis. 
Adult spoonworms vary from a few to 600 
millimetres (2 feet) in length. In Urechis the 
proboscis is only a fraction of the length of the 
trunk; however, in Ikeda the proboscis may 
exceed 10 times the trunk length.

Apart from a few brackish-water species, 
spoonworms are marine and occur in seabeds

throughout the world. Although some species 
inhabit rock crevices, most live in burrows 
in the mud. A flow of water is maintained 
through the burrow by peristaltic contractions 
of the body. Some respiration probably takes 
place across the body wall, but the hind gut is 
often utilized as a respiratory organ by draw­
ing water through the anus.
Life cycle. The sexes are separate and, 

apart from members of the family Bonelli- 
idae, superficially alike. Ova or spermatozoa 
produced by an unpaired gonad and shed 
into the coelomic fluid contained in the body 
cavity are nourished there until maturation is 
complete. The mature gametes are taken up 
by ciliated funnels of the anterior nephridia, 
which lose their excretory function. Then the 
gametes pass into thin-walled nephridial sacs 
and are stored there until their expulsion into 
the sea, where fertilization takes place. Spiral 
cleavage occurs in the zygote; a free-swim- 
ming trochophore larva develops and meta- 
morphoses into a burrowing worm.

Species of the family Bonelliidae are unusual 
in that the male (only 1 to 6 mm [0.04 to 
0.24 in.] long) is parasitic within a modified 
nephridiüm (or uterus) of a female. A male 
develops when a larva comes in contact with 
a female’s proboscis, which secretes a hor- 
mone that affects larval development. The 
larva passes to the esophagus and undergoes 
reduced metamorphosis to a sexually mature 
male; however, the proboscis and circulatory 
system fail to develop and only a reduced 
digestive system forms. Cilia cover the en­
tire body (as with the larva), yet a system of 
gonoducts develops fully. The male remains 
within the egg-storage organ of the female,
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Spoonworms
(Top) Urechis caupo and (bottom) Echiurus 
echiurus
(Top) From Paul A. Meglitsch, Invertebrate Zoology, copyright ©  
1967 by Oxford University Press, Inc., reprinted by permission; 
(bottom) R.N. Mariscal—Bruce Coleman Inc.
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presumably to fertilize the eggs as they are 
shed into the water.
Form and function. The trunk of spoon­

worms is saclike, with a body wall composed 
of three muscle layers. Anteriorly is a muscu- 
lar but noncontractile, tactile proboscis, which 
is highly mobile and capable of great exten­
sion in some species. The mouth is situated at 
the base of the proboscis. Typically, there is 
a pair of setae on the ventral surface behind 
the mouth and one or two circles of setae 
around the posteriorly located anus. The body 
cavity is filled with coelomic fluid containing 
two types of cells; in some species, one type 
of cell contains a respiratory pigment similar 
to hemoglobin. The alimentary canal is coiled 
and associated along much of its length with 
a siphön, or collateral intestine, whose func­
tion is obscure. A pair of anal vesicles with 
an excretory function arises from the end of 
the intestine. Single to numerous nephridia 
are attached to the ventral body wall. Most 
species have a closed vascular system compris­
ing dorsal, ventral, and neurointestinal blood 
vessels. The nerve cord is ventral. The gonads 
arise from a mesentary above the nerve cord 
or from others near the cloaca. They are dif­
fuse, and eggs or spermatozoa are shed into 
the coelomic fluid.

Feeding methods vary according to the size 
of the proboscis. Species with a long proboscis 
reach out and piek up detritus around the bur­
row entrance; the material collected becomes 
attached to strings of mueus and is transferred 
to the mouth. In species with a short pro­
boscis, a mucous tube is secreted and forms 
a lining to the burrow. Food particles drawn 
into the burrow with the flow of water for 
respiration become fixed to the mucous tube. 
When this is filled, the tube and its contents 
are swallowed.

Classification. Spoonworms were earlier 
linked with the peanutworms, or sipunculids; 
then Adam Sedgewick assigned them to the 
phylum Annelida. They were not widely ac­
cepted as Annelida; and, after W.W. Newby 
(1940) studied the embryology and develop­
ment of Urechis caupo, they became estab­
lished as a separate phylum.
Sporades, group of Greek islands in the 
Aegean Sea, lying northeast of Euboea (Év- 
voia) island, including Skiathos, Skópelos, 
Skyros, and Alónnisos, as well as neighbouring 
islets. In antiquity these were known as the 
Thessalian, or Northem, Sporades, while the 
Thracian, or Eastem, Sporades included the 
now-Turkish island of imroz (Greek Imvros), 
Samothrace, Thasos, Lemnos, and Äyios Ev- 
strätios in the northeast Aegean. The Western 
Sporades were the scattered small islands of 
the southwestem Aegean, with the exception 
of the Cyclades and the islands of the Saronic 
Gulf; the Western Sporades included Hydra 
and Spétsai.
spore, a reproductive cell capable of develop­
ing into a new individual without fusion with 
another reproductive cell. Spores thus differ 
from gametes, which are reproductive cells 
that must fuse in pairs in order to give rise to 
a new individual. Spores are agents of asexual 
reproduction, whereas gametes are agents of 
sexual reproduction.

Spores are produced by bacteria, fungi, and 
green plants. Bacterial spores serve largely as 
a resting, or dormant, stage in the bacterial 
life cycle, serving to preserve the bacterium 
through periods of unfavourable conditions. 
Many bacterial spores are highly durable and 
can germinate even after years of dormancy.

Among the fungi, spores serve a function 
analogous to that of seeds. Produced and re­
leased by specialized fruiting bodies, such as 
the edible portion of the familiar mushrooms, 
fungal spores germinate and grow into new
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individuals under suitable conditions of mois- 
ture, temperature, and food availability.

Among green plants—all of which have a 
life cycle characterized by altemating gen- 
erations of asexually and sexually reproduc- 
ing individuals—spores are the reproductive 
agents of the asexual generation. Produced by 
the sporophyte (i.e., spore-bearing) generation, 
plant spores give rise to the gametophyte (i.e., 
gamete-bearing) generation. Spores are most 
conspicuous in the non-seed-bearing plants, 
including algae, liverworts, mosses, and ferns. 
In these lower green plants, as in fungi, the 
spores function much like seeds. In general, 
the parent plant sheds the spores locally; the 
spore-generating organs are frequently located 
on the undersides of leaves. The spores of 
plants that inhabit the edges of bogs or lakes 
are frequently shed into the water or are car­
ried there by rain and are preserved in the 
Sediments. Wind dispersal is a factor in plants 
that shed their spores explosively.

Among the seed-bearing plants—the gym- 
nosperms and the angiosperms—the spores 
are far less conspicuous. They are not released 
from the parent plant, but rather they germi­
nate into microscopie gametophyte individuals 
that are entirely dependent upon the sporo­
phyte plant. Gymnosperms and angiosperms 
form two kinds of spores: microspores, which 
give rise to male gametophytes, and mega- 
spores, which produce female gametophytes.
sporophyte, in certain plants, nonsexual 
phase (or an individual representing the phase) 
in altemation of generations—a phenomenon 
in which two distinct phases occur in the 
life history of the plant, each phase produc­
ing the other. The altemate, sexual phase is 
the gametophyte. The sporophyte arises from 
the fertilized egg (zygote) and produces many 
unicellular spores, which develop directly into 
new gametophytes. The character and relative 
extent of the two phases vary greatly among 
different groups of plants. During the course 
of evolution, the gametophyte stage is pro­
gressive^ reduced; thus, in the higher plants, 
the sporophyte is the dominant phase in the 
life cycle. See also gametophyte.
sporotrichosis, subacute or chronic infection 
by the fungus Sporotrichum, or Sporothrix, 
schenckii, usually characterized by a chancre 
at the site of inoculation and, extending from 
the site, a chain of hard, red, pus-generat- 
ing lumps along the lymphatics of the skin 
and subcutaneous tissue. The fungus, which is 
most commonly found in the soil or on Veg­
etation or decaying wood, most often enters 
the body through a scratch or abrasion. In­
halation of the fungus may cause pulmonary 
sporotrichosis. Cutaneous lymphatic sporotri­
chosis is painless and feverless; it usually re- 
sponds quickly to treatment with potassium 
iodide. In its rare, blood-bome, disseminated 
form, sporotrichosis may affect the muscles, 
bones, joints, or central nervous system, caus­
ing fever, weight loss, fatigue, and pain; this 
form of the disease may respond to treatment 
with the antibiotic amphotericin B.
sporozoan, any protozoan of the (typically) 
spore-producing subphylum Sporozoa, some­
times considered a dass. All of these proto- 
zoans are parasitic and lack contractile vac- 
uoles and locomotor processes. Sporozoans 
live within the body cavities or the cells of 
almost every kind of animal, including other 
Sporozoa. Some genera are pathogenic: Plas­
modium causes malaria, and Eimeria and 
Isospora cause coccidiosis. Sporozoans feed 
by absorbing either dissolved food ingested 
by the host (saprozoic nutrition) or the host’s 
cytoplasm and body fluids. Respiration and 
exeretion occur by simple diffusion through 
the cell membrane. In the life cycle, sexual

and asexual generations may alternate. Sex­
ual reproduction may immediately precede 
spore formation. Asexual reproduction is by 
binary or multiple fission (schizogony). Sporo­
zoan parasites that form spores lacking polar 
filaments are called aenidosporidians. Mem­
bers of aenidosporidea are, however, generally 
placed in other groups as more information is 
obtained about their life cycles.
Sports, Book of, formally Declaration of 
sports, order issued by Ring James I of En­
gland for use in Lancashire to resolve a con­
flict, on the subject of Sunday amusements, 
between the Puritans and the gentry, many of 
whom were Roman Catholics. Permission was 
given for dancing, archery, leaping and vault- 
ing, and for “having of May games, Whitsun 
ales and morris dances, and the setting up 
of May-poles and other sports therewith used, 
so as the same may be had in due and con- 
venient time without impediment or neglect 
of divine service, and that women shall have 
leave to carry rushes to church for the dec- 
orating of it.” On the other hand, “bear and 
bull-baiting, interludes, and (at all times in 
the meane sort of people by law prohibited) 
bowling” were not to be permitted on Sunday. 
In 1618 James ordered all English clergy to 
read the declaration from the pulpit, but so 
strong was the Puritan Opposition to Sunday 
amusements that he prudently withdrew his 
command. In 1633 Charles I not only directed 
the re-publication of his father’s declaration 
but insisted upon the reading of it by the 
clergy. Many of the clergy were punished for 
refusing to obey the injunction. When Charles 
was overthrown during the English Civil War, 
Puritan prohibitions against sports and games 
on the sabbath again prevailed until Charles 
II was restored in 1660.
sports and games, recreational or compet­
itive activities that involve some amount of 
physical strength or skill. At one time, sports 
were commonly considered to include only 
the outdoor recreational pastimes, such as 
fishing, shooting, and hunting, as opposed to 
games, which were regarded as organized ath­
letic contests played by teams or individuals 
according to prescribed rules. The distinction 
between sports and games has grown less clear, 
and the two terms are now often used inter- 
changeably.

A brief treatment of sports and games fol­
lows. For full treatment, see macropaedia: 
Sports, Major Team and Individual.

Throughout history, man has invented games 
primarily as a means to meet socially with oth­
ers, to display skills and physical prowess, and 
to entertain or offer excitement. Most games 
involve some form of running, throwing, and 
jumping, all of which developed from basic 
hunting skills. As civilization shifted from a 
hunting-and-gathering base to one that was 
more settled and agrarian, it is likely that the 
carryover of earlier activities into nonhunting 
contexts formed the basis for the first games. 
Many early cultures (e.g., the Aztec Indians 
and the ancient Greeks) incorporated religious 
and political elements into their games, but 
there was always a desire for recreational play 
that eventually inspired the codification of 
early games and the invention of new ones.

Because early man relied heavily on running 
to hunt prey, footraces naturally developed 
and became formalized into track events. 
With the advent of the ball and bat, running 
became the basis for a wide range of modern 
games, such as association football (soccer), 
lacrosse, and field hockey. The ability to throw 
a killing implement far and accurately was 
transformed from a survival skill into a game 
skill (javelin throwing). Although no modern 
team game is based on jumping, the action 
is widely used as an adjunct in games, most 
notably in basketball and Volleyball.

The development of the ball greatly influ­
enced the history of games. One of the earliest

types of balls used in games was an air-filled 
animal bladder. As leather-making techniques 
were improved and rubber was discovered, it 
became possible to make balls in a wide range 
of sizes and shapes. Balls are now used in 
games that require from one player (e.g., golf) 
to 24 players (e.g., Canadian football).

Also important in the development of games 
was the increasing urbanization of society. The 
emergence of towns with relatively stable pop­
ulations permitted the organization of regulär 
teams and schedules. As more teams entered 
into competition, however, conflicts arose as 
each team insisted on playing according to 
its own local Standards. Thus, a uniform set 
of rules was made to regulate equipment and 
principles of play. Local and national organi- 
zations were also set up to govem the games, 
and a distinction was made between profes­
sional and amateur competitors.

Games serve a number of important func- 
tions. As physical outlets, they allow partic- 
ipants to work out aggressive energies and 
emotions through involvement in competi­
tive recreational activity. As opportunities for 
display, games are accessible ways of gaining 
respect and admiration through the exhibition 
of skill and prowess. As entertainment, they 
pro vide diversion from the demands of day- 
to-day living and allow the spectator to enjoy 
much of the experience of play without ac- 
tual involvement. In addition, the economie 
impact of games is unquestionable. Several 
of the most populär games have become ma­
jor industries worldwide. Television has been 
at least partly responsible for this, with net- 
works paying hundreds of millions of dollars 
to broadcast major sports events to national 
and international audiences.
sports-car racing, form of motor racing in­
volving cars built to combine aspects of racing 
and touring cars. Although there are many 
conflicting definitions of sports cars, it is usu­
ally conceded that in normal production form 
they do not resembïe Grand Prix (Formula 
One) racing machines. Whereas the Iatter is 
a single-seat design carrying spartan cockpit 
furnishings and utterly functional equipment 
throughout, the sports car is usually a two- 
seater, sometimes a four-seater, characterized 
by its nimble abilities (if not speed and 
power) together with general suitability for 
high-speed touring on ordinary roads. Unlike 
a Grand Prix car, it is usually series-produced, 
seldom handmade. Some manufacturers of 
Grand Prix machines, such as Ferrari and 
Lotus, also make sports cars. Other makes 
include MG, Jaguar, Aston Martin, Austin- 
Healey, Triumph, Porsche, Lancia, Morgan, 
and Chevrolet Corvette. Although not usually 
designed exclusively for racing, sports cars 
are, nevertheless, able racing machines and 
are often entered in competitions with oth­
ers of their dass. Most of the world’s sports- 
car racing is conducted for amateur drivers 
by local and regional organizations. Some of 
the world’s most famous professional races 
are sports-car events, however, and may even 
be designated äs Grand Prix. (When the term 
Grand Prix is used in this context, it does 
not refer to the type of car used but rather 
to the race’s being a major automotive event 
of the nation in which it is held.) The de­
velopment of sports cars for racing, especially 
in such commercially important events as the 
24-hour endurance race at Le Mans, where 
the reputations of participating manufacturers 
are very much at stake, brought about some 
prototype sports cars that are, in reality, little 
different in their power and speed Potentials 
from Formula One machines. A world sports- 
car championship was awarded from 1953 to 
1961. It was replaced in 1962 by a manufac- 
turer’s championship, for which grand touring 
and prototype cars also compete, awarded an- 
nually to the make of car that achieves the 
best record in a specified series of races.
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Sporting Record. The tables that follow 
contain the significant information about the 
world championships of all the major sports 
that are international in character. It also in­
cludes some professional and amateur sports 
that attract a huge national following—such 
as baseball in the United States and cricket in 
the United Kingdom, Australia, India, and the 
other Test Match countries—and some sports, 
such as rowing, in which national competition 
overshadows international events.

Major team and individual sports are dis- 
cussed in greater detail in macropaedia: 
Sports. Individual articles on particular sports 
or sporting events can also be found in the 
micropaedia.

In many sports the Olympic Games held 
every four years constitute the world cham­
pionships; they are included in the listings 
below. For the complete table of Olympic 
competition since 1896, see micropaedia: 
Olympic Games. For standing world records 
and for an event’s most recent winners, see
BRITANNICA WORLD DATA ANNUAL.

The following sports and games are included in these tables:

archery 113 
association football: see 
football 

athletics 114 
automobile racing 117 
badminton 119 
baseball 120 
basketball 122 
bicycle racing: see cycling 
billiards 124 
bowling 124 
bowls 126 
boxing 126
bridge: see contract bridge 
Canadian football: see 

football 
chess 131 
contract bridge 132 
cricket 132 
curling 133 
cycling 133

dog racing: see greyhound 
racing

fencing 136 
field hockey 137 
football 137 
golf 143
greyhound racing 147 
gymnastics 147 
hamess racing: see horse racing 
hockey: see ice hockey or 

field hockey 
horse racing 149 
ice hockey 156 
ice skating 157 
judo 159
lawn tennis: see tennis 
motorboat racing 160 
motor-racing: see automobile 
racing

Ping Pong: see table tennis 
polo 160

pool: see billiards 
powerboating: see 

motorboat racing 
rodeo 160 
rowing 161
Rugby League and Rugby 
Union: see football 

sailing: see yachting 
skiing 163 
soccer: see football 
squash rackets 165 
swimming 166 
table tennis 167 
tennis 168
Thoroughbred racing: see 

horse racing
track-and-field sports: see 

athletics 
Volleyball 174 
wrestling 174 
yachting 176

ARCHERY
The international governing body for archery, 
the Fédération Internationale de Tir ä 1’Arc 
(FITA), instituted world championships in 
1931. Between 1931 and 1957 a variety of 
scoring rounds were used. In 1957, however, 
FITA established its own competition Stan­
dard—two FITA rounds shot over four days. 
A single FITA round consists of 36 arrows 
shot at a 10-zone target from each of four 
distances: for men those distances are 90 m, 
70 m, 50 m, and 30 m; for women they are 
70 m, 60 m, 50 m, and 30 m. The score for a 
perfect single round is 1,440 points; a perfect 
double round is 2,880 points. For 1987 the 
grand FITA round was instituted. It consisted 
of an open round—a single FITA round used 
to eliminate all but the top 24 scorers—a se­
ries of elimination rounds, and a final round, 
which determined the points score. Since 1959 
championships have been held biennially.

Champion Richard McKinney (U.S.) in the first round of the FITA World 
Championships, 1983, in California
Bob Brown—Focus on Sports

FITA Outdoor World Target Archery Championships

year men’s individual men’s team women’s individual women’s team

winner points winner points winner points winner points

1931 M. Sawicki (Pol.) * France H f J. Spychajowa-Kurkowska (Pol.) lÊ Ê Ê S È
1932 L. Reith (Belg.) Poland J. Spychajowa-Kurkowska (Pol.)
1933 D. Mackenzie (U.S.) Belgium J. Spychajowa-Kurkowska (Pol.) Poland WËSËrnËmÊm
1934 H. Kjellson (Swed.) Sweden J. Spychajowa-Kurkowska (Pol.) Poland
1935 A. van Kohlen (Belg.) Belgium I. Catani (Swed.) United Kingdom
1936 E. Heilborn (Swed.) Czechoslovakia J. Spychajowa-Kurkowska (Pol.) Poland
1937 G. de Rons (Belg.) Poland E. Simon (U.K.) United Kingdom
1938 F. Hadas (Czech.) Czechoslovakia N. Weston-Martyr (U.K.) Poland
1939 R. Beday (Fr.) France J. Spychajowa-Kurkowska (Pol.) Poland
-j.
1946 E. Tang Holbek (Den.) Denmark P. de Wharton Burr (U.K.) United Kingdom
1947 H. Deutgen (Swed.) Czechoslovakia J. Spychajowa-Kurkowska (Pol.) Denmark
1948 H. Deutgen (Swed.) Sweden P. de Wharton Burr (U.K.) Czechoslovakia
1949 H. Deutgen (Swed.) Czechoslovakia B. Waterhouse (U.K.) United Kingdom
1950 H. Deutgen (Swed.) Sweden J. Lee (U.S.) Finland
1952 S. Andersson (Swed.) Sweden J. Lee (U.S.) United States
1953 B. Lundgren (Swed.) Sweden J. Richards (U.S.) Finland
1955 N. Andersson (Swed.) Sweden K. Wisniowska (Pol.) United Kingdom
1957 O.K. Smathers (U.S.) 2,231 United States 6,591 C. Meinhart (U.S.) 2,120 United States 6,187
1958 S. Thysell (Swed.) 2,101 Finland 5,936 S. Johansson (Swed.) 2,053 United States
1959 J. Caspers (U.S.) 2,247 United States 6,634 A. Weber Corby (U.S.) 2,023 United States 5,847
1961 J. Thornton (U.S.) 2,310 United States 6,601 N. Vonderheide (U.S.) 2,173 United States 6,376
1963 C.T. Sandlin (U.S.) 2,332 United States 6,887 V. Cook (U.S.) 2,253 United States 6,508
1965 M. Haikonen (Fin.) 2,313 United States 6,792 M. Lindholm (Fin.) 2,214 United States 6,358
1967 R. Rogers (U.S.) 2,298 United States 6,816 M. Maczynska (Pol.) 2,240 Poland 6,686
1969 H. Ward (U.S.) 2,423 United States 7,194 D. Lidstone (Can.) 2,361 U.S.S.R. 6,897
1971 J.C. Williams (U.S.) 2,445 United States 7,050 E. Gapchenko (U.S.S.R.) 2,380 Poland 6,907
1973 V. Sidoruk (U.S.S.R.) 2,185 United States 6,400 L. Myers (U.S.) 2,204 U.S.S.R. 6,389
1975 D. Pace (U.S.) 2,548 United States 7,444 Z. Rustamova (U.S.S.R.) 2,465 U.S.S.R. 7,252
1977 R. McKinney (U.S.) 2,501 United States 7,444 L. Ryon (U.S.) 2,515 United States 7,379
1979 D. Pace (U.S.) 2,474 United States 7,409 Kim Jin Ho (S.Kor.) 2,507 South Korea 7,341
1981 K. Laasonen (Fin.) 2,541 United States 7,547 N. Butuzova (U.S.S.R.) 2,514 U.S.S.R. 7,455
1983 R. McKinney (U.S.) 2,617 United States 7,812 Kim Jin Ho (S.Kor.) 2,616 South Korea 7,704
1985 R. McKinney (U.S.) 2,601 South Korea 7,660 I. Soldatova (U.S.S.R.) 2,595 U.S.S.R. 7,721
1987* V. Esheyev (U.S.S.R.) 329 West Germany 891 Ma Xiangjun (China) 330 U.S.S.R. 884

*Rounds shot varied from 1931 to 1957. fNo competition held during unlisted years: 1940-45, 1951, 1954, 1956. Competition biennial 
since 1959. *Grand FITA round instituted.
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ATHLETICS
The world governing body for athletics, or 
track-and-field, is the International Amateur 
Athletic Federation (IAAF), founded in 1912. 
The sport includes relay running, a number 
of individual running, jumping, and throwing 
events, and one event (the decathlon for men 
and the heptathlon for women) that includes 
all three activities and is designed to test the 
overall abilities of an individual athlete. With­
out a doubt, the best-known occasion for most 
track-and-field athletics is the Olympic Games 
held every four years (see Olympic Games). 
The World Cup (inaugurated 1977) is a finals- 
only competition for national, hemispheric, 
and Continental teams. In 1983, however, the 
first officially recognized non-Olympic world 
athletics championships were held.

Although this occasion marked the beginning 
of world championships for several events, at 
least one other athletics world championship

dates to the beginning of the 20th Century— 
cross-country running. This sport, which was 
discontinued as an Olympic event after 1924, 
was first officially contested on an interna­
tional basis in 1903. The women’s events were 
not a regulär part of the program until 1967.
Another long-distance event that has special 

status is the marathon. The Standard distance 
for marathon races is 42,195 m (26 miles 385 
yards), but they are run over routes of varying 
severity and under a wide array of weather con­
ditions. One of the most renowned marathon 
races in the United States is held in Boston. 
Except for 1918, it has been held every year 
since 1897. The women’s marathon competi­
tion officially began in 1972. Relatively recent 
but populär marathon races have been run in 
New York City since 1970 and in Chicago 
since 1977.

Grete Waitz (Nor.) winning the 
1983 women’s title in the World 
Cross-country Championship
Paul Sutton— Duomo

World Cup Championship— men

100 metre 200 metre 400 metre 800 metre 1,500 metre
1977 S. Williams (U.S.) C. Edwards (U.S.) A. Juantorena (Americas) A. Juantorena (Americas) S. Ovett (Europe)
1979 J. Sanford (U.S.) S. Leonard (Americas) K. Hassan (Africa) J. Maina (Africa) T. Wessinghage (Europe)
1981 A. Wells (Europe) M. Lattany (U.S.) C. Wiley (U.S.) S. Coe (Europe) S. Ovett (Europe)
1985 B. Johnson (Americas) R. Caetano da Silva (Americas) M. Franks (U.S.) S. Koskei (Africa) 0 . Khalifa (Africa)

5,000 metre 10,000 metre Steeplechase 110-m hurdles 400-m hurdles
1977 M. Yifter (Africa) M. Yifter (Africa) M. Karst (W.Ger.) T. Munkelt (E.Ger.) E. Moses (U.S.)
1979 M. Yifter (Africa) M. Yifter (Africa) K. Rono (Africa) R. Nehemiah (U.S.) E. Moses (U.S.)
1981 E. Coghlan (Europe) W. Schildhauer (E.Ger.) B. Maminski (Europe) G. Foster (U.S.) E. Moses (U.S.)
1985 D. Padilla (U.S.) W. Bulti (Africa) J. Kariuki (Africa) T. Campbell (U.S.) A. Phillips (U.S.)

4 X 1 0 0  relays 4 X 400 relays Triple jump High jump Pole vault
1977 United States West Germany J. de Oliveira (Americas) R. Beilschmidt (E.Ger.) M, Tully (U.S.)
1979 Americas United States J. de Oliveira (Americas) F. Jacobs (U.S.) M. Tully (U.S.)
1981 Europe United States J. de Oliveira (Americas) T. Peacock (U.S.) K. Volkov (U.S.S.R.)
1985 United States United States W. Banks (U.S.) P. Sjoberg (Europe) S. Bubka (U.S.S.R.)

Long jump Shot put Discus throw Hammer throw Javelin throw
1977 A. Robinson (ü.S.) ü. Beyer (E.Ger.) W. Schmidt (E.Ger.) K.-H. Rienm (W.Ger.) M. wessing (W.Ger.)
1979 L. Myricks (U.S.) U. Beyer (E.Ger.) W. Schmidt (E.Ger.) S. Litvinov (U.S.S.R.) W. Hanisch (W.Ger.)
1981 C. Lewis (U.S.) U. Beyer (E.Ger.) A. Lemme (E.Ger.) Yu. Sedykh (U.S.S.R.) D. Kula (U.S.S.R.)
1985 M. Conley (U.S.) U. Timmerman (E.Ger.) G. Kolnootchenko (U.S.S.R.) Yu. Tamm (U.S.S.R.) U. Hohn (E.Ger.)

Team
1977 East Germany
1979 United States
1981 Europe
1985 United States

World Cup Championship— women

100 metre 200 metre 400 metre 800 metre 1,500 metre
1977 M. Oelsner (E.Ger.) I. Szewinska (Europe) I. Szewinska (Europe) T. Petrova (Europe) T. Kazankina (U.S.S.R.)
1979 E. Ashford (U.S.) E. Ashford (U.S.) M. Koch (E.Ger.) N. Shtereva (Europe) C. Wartenburg (E.Ger.)
1981 E. Ashford (U.S.) E. Ashford (U.S.) J. Kratochvilova (Europe) L. Veselkova (U.S.S.R.) T. Sorokina (U.S.S.R.)
1985 M. Göhr (E.Ger.) M. Koch (E.Ger.) M. Koch (E.Ger.) C. Wachtel (E.Ger.) H. Korner (E.Ger.)

3,000 metre 10,000 metre 100-/77 hurdles 400-m hurdles 4 X 1 0 0  relays
1977 G. Waitz (Europe) G. Rabsztyn (Europe) no competition Europe Select
1979 S. Ulmasova (U.S.S.R.) G. Rabsztyn (Europe) B. Klepp (E.Ger.) Europe Select
1981 A. Zauber (E.Ger.) T. Anisimova (U.S.S.R.) E. Neumann (E.Ger.) East Germany
1985 U. Bruns (E.Ger.) A. Cunha (Europe) C. Oschkenat (E.Ger.) S. Busch (E.Ger.) East Germany

4 X 400 relays High jump Long jump Shot put Discus throw
1977 East Germany R. Ackermann (E.Ger.) L. Jacenko (Oceania) H. Fibingerova (Europe) F. Melnik (U.S.S.R.)
1979 East Germany D. Brill (Americas) A. Stukane (U.S.S.R.) I. Slupianek (E.Ger.) E. Jahl (E.Ger.)
1981 East Germany U. Meyfarth (Europe) S. Ulbricht (E.Ger.) I. Slupianek (E.Ger.) E. Jahl (E.Ger.)
1985 East Germany S. Kostadinova (U.S.S.R.) H. Daute Drechsler (E.Ger.) N. Lisovskaya (U.S.S.R.) M. Optiz (E.Ger.)

Javelin throw Team
1977 R. Fuchs (E.Ger.) Europe Select
1979 R. Fuchs (E.Ger.) East Germany
1981 A. Todorova (Europe) East Germany
1985 0. Gavrilova (U.S.S.R.) East Germany
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World Track-and-Field Championships— men

event 1983 1987

100 m C. Lewis (U.S.) B. Johnson (Can.)
200 m C. Smith (U.S.) C. Smith (U.S.)
400 m B. Cameron (Jam.) T. Schoenlebe (E.Ger.)
800 m W. Wülbeck (W.Ger.) B. Konchellah (Kenya)
1,500 m S. Cram (U.K.) A. Bile (Som.)
5,000 m E. Coghlan (Ire.) S. Aouita (Mor.)
10,000 m A. Cova (Italy) P. Kipkoech (Kenya)
steeplechase P. Ilg (W.Ger.) F. Panetta (Italy)
110-m hurdles G. Foster (U.S.) G. Foster (U.S.)
400-m hurdles E. Moses (U.S.) E. Moses (U.S.)
marathon R, de Castelia (Australia) D. Wakihuru (Kenya)
20-km walk E. Canto (Mex.) M. Damilano (Italy)
50-km walk R. Weigel (E.Ger.) H. Gauder (E.Ger.)
4 X 100 m relay United States (E. King, United States (L. McRae,

W. Gault, C. Smith, L. McNeil, H. Glance,
C. Lewis) C. Lewis)

4 X 400 m relay U.S.S.R. (S. Lovachev, United States (D. Everett,
A. Troschilo, N. Chernetsky, R. Haley, A. McKay,
V. Markin) H. Reynolds)

high jump G. Avdeyenko (U.S.S.R.) P. Sjoberg (Swed.)
pole vault S. Bubka (U.S.S.R.) S. Bubka (U.S.S.R.)
long jump C. Lewis (U.S.) C. Lewis (U.S.)
triple jump Z. Hoffman (Pol.) C, Markov (Bulg.)
shot put E. Sarul (Pol.) W. Guenther (Switz.)
discus throw I. Bugar (Czech.) J. Schult (E.Ger.)
hammer throw S. Litvinov (U.S.S.R.) S. Litvinov (U.S.S.R.)
javelin throw D. Michel (E.Ger.) S. Raty (Fin.)
decathlon D. Thompson (U.K.) T. Voss (E.Ger.)

World Track-and-Field Championships— women

event 1983 1987

100 m M. Göhr (E.Ger.) S. Gladisch (E.Ger.)
200 m M. Koch (E.Ger.) S. Gladisch (E.Ger.)
400 m J. Kratochvilova (Czech.) O. Bryzgina (U.S.S.R.)
800 m J. Kratochvilova (Czech.) S. Wodars (E.Ger.)
1,500 m M. Decker (U.S.) T. Samolenko (U.S.S.R.)
3.000 m
10.000 m*

M. Decker (U.S.) T. Samolenko (U.S.S.R.) 
I. Kristiansen (Nor.)

100-m hurdles B. Jahn (E.Ger.) G. Zagorcheva (Bul.)
400-m hurdles Ye. Fesenko (U.S.S.R.) S. Busch (E.Ger.)
marathon 
1 Q-km walk*

G. Waitz (Nor.) R. Mota (Port.)
I. Strakhova (U.S.S.R.)

4 X 100 m relay East Germany (S. Gladisch, 
M. Koch, M. Göhr,
I. Auerswald)

United States (A. Brown, 
D. Williams, F. Griffith, 
P. Marshall)

4 X 400 m relay East Germany (K. Walther, 
D. Rubsam, M. Koch,
S. Busch)

East Germany (D. Neubauer, 
K. Emmelmann, P. Mueller, 
S. Busch)

high jump T. Bykova (U.S.S.R.) S. Kostadinova (Bulg.)
long jump H. Daute (E.Ger.) J. Joyner-Kersee (U.S.)
shot put H. Fibingerova (Czech.) N. Lisovskaya (U.S.S.R.)
discus throw M. Opitz (E.Ger.) M. Hellmann (E.Ger.)
javelin throw T. Uilak (Fin.) F. Whitbread (U.K.)
heptathlon R. Neubert (E.Ger.) J. Joyner-Kersee (U.S.)

*Event added in 1987.

World Cross-country Championship— men (12,000 m)

year individual team year individual team year individual team

1903 A. Shrubb (Eng.) England 1933 J.T. Holden (Eng.) England 1964 F. Arizmendi (Spain) England
1904 A. Shrubb (Eng.) England 1934 J.T. Holden (Eng.) England 1965 J. Fayolle (Fr.) England
1905 A. Aldridge (Eng.) England 1935 J.T. Holden (Eng.) England 1966 A. el-Ghazi (Mor.) England
1906 C.J. Straw (Eng.) England 1936 W.E. Eaton (Eng.) England 1967 G. Roelants (Belg.) England
1907 A. Underwood (Eng.) England 1937 J.C. Flockhart (Scot.) England 1968 M. Gammoudi (Tun.) England
1908 A.J. Robertson (Eng.) England 1938 C.A.J. Emery (Eng.) England 1969 G. Roelants (Belg.) England
1909 A.E. Wood (Eng.) England 1939 J.T. Holden (Eng.) France 1970 M.J. Tagg (Eng.) England
1910 A.E. Wood (Eng.) England 1940-45 no competition 1971 D.C. Bedford (Eng.) England
1911 J. Bouin (Fr.) England 1946 R. Pujazon (Fr.) France 1972 G. Roelants (Belg.) England
1912 J. Bouin (Fr.) England 1947 R. Pujazon (Fr.) France 1973 P. Paivarinta (Fin.) Belgium
1913 J. Bouin (Fr.) England 1948 J. Doms (Belg.) Belgium 1974 E. de Beck (Belg.) Belgiüm
1914 A.H. Nicholls (Eng.) England 1949 A. Mimoun (Fr.) France 1975 I. Stewart (Scot.) New Zealand
1915-19 no competition 1950 L. Theys (Belg.) France 1976 C. Lopes (Port.) England
1920 J. Wilson (Scot.) England 1951 G.B. Saunders (Eng.) England 1977 L. Schots (Belg.) Belgium
1921 W. Freeman (Eng.) England 1952 A. Mimoun (Fr.) France 1978 J. Treacy (Ire.) France
1922 J. Guillemot (Fr.) France 1953 F. Mihalic (Yugos.) England 1979 J. Treacy (Ire.) England
1923 C.E. Blewitt (Eng.) France 1954 A. Mimoun (Fr.) England 1980 C. Virgin (U.S.) England
1924 W.M. Cotterell (Eng.) England 1955 F.D. Sando (Eng.) England 1981 C. Virgin (U.S.) Ethiopia
1925 J.E. Webster (Eng.) England 1956 A. Mimoun (Fr.) France 1982 M. Kedir (Eth.) Ethiopia
1926 E. Harper (Eng.) France 1957 F.D. Sando (Eng.) Belgium 1983 B. Debele (Eth.) Ethiopia
1927 L. Payne (Eng.) France 1958 S.E. Eldon (Eng.) England 1984 C. Lopes (Port.) Ethiopia
1928 H. Eckersley (Eng.) France 1959 F. Norris (Eng.) England 1985 C. Lopes (Port.) Ethiopia
1929 W.M. Cotterell (Eng.) France 1960 A. Rhadi (Mor.) England 1986 J. Ngugi (Kenya) Kenya
1930 T. Evenson (Eng.) England 1961 B.B. Heatley (Eng.) Belgium 1987 J. Ngugi (Kenya) Kenya
1931 T.F. Smythe (Ire.) England 1962 G. Roelants (Belg.) England
1932 T. Evenson (Eng.) England 1963 H.R. Fowler (Eng.) Belgium

World Cross-country 
Championship— women (5,000 m)

year individual team

1967 D. Brown (U.S.)
1968 D. Brown (U.S.)
1969 D. Brown (U.S.)
1970 D. Brown (U.S.)
1971 D. Brown (U.S.)
1972 J. Smith (Eng.)
1973 P. Cacchi (Italy)
1974 P. Cacchi (Italy)
1975 J. Brown (U.S.)
1976 C. Valero (Spain)
1977 C. Valero (Spain)
1978 G. Waitz (Nor.)
1979 G. Waitz (Nor.)
1980 G. Waitz (Nor.)
1981 G. Waitz (Nor.)
1982 M. Puica (Rom.)
1983 G. Waitz (Nor.)
1984 M. Puica (Rom.)
1985 Z. Budd(U.K.)
1986 Z. Budd(U.K.)
1987 A. Sergent (Fr.)

England
United States
United States
England
England
England
England
England
United States
U.S.S.R.
U.S.S.R.
Romania
United States
U.S.S.R.
U.S.S.R.
U.S.S.R.
United States
United States
United States
England
United States

Evelyn Ashford (left) of the United States winning the 100-metre dash over East German Marlies Göhr in 
the 1979 World Cup
Manny Millan—Sports lllustrated
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Boston Marathon

year men* h:min:s women* h:min:s

1897 J.J. McDermott 2:55:10
1898 R.J. McDonald (Can.) 2:42:00
1899 L.J. Brignoli 2:54:38
1900 J.J. Caffrey (Can.) 2:39:44
1901 J.J. Caffrey (Can.) 2:29:23
1902 S.A. Mellor 2:43:12
1903 J.C. Lorden 2:41:29
1904 M. Spring 2:39:04
1905 F. Lorz 2:38:25
1906 T. Ford 2:45:45
1907 T. Longboat (Can.) 2:24:24
1908 T.P. Morrissey 2:25:43
1909 H. Renaud 2:53:36
1910 F.L. Cameron (Can.) 2:28:52
1911 C.H. DeMar 2:21:39
1912 M.J. Ryan 2:21:18
1913 F. Carlson 2:25:14
1914 J. Duffy (Can.) 2:25:01
1915 E. Fabre (Can.) 2:31:41
1916 A.V. Roth 2:27:16
1917 W.K. Kennedy 2:28:37
1918 no regulär competition
1919 C.W.A. Under 2:29:13
1920 P. Trivoulides (Greece) 2:29:31
1921 F. Zuna 2:18:57
1922 C.H. DeMar 2:18:10
1923 C.H. DeMar 2:23:47
1924 C.H. DeMar 2:29:40
1925 C.L. Mellor 2:33:06
1926 J.C. Miles (Can.) 2:25:40
1927 C.H. DeMar 2:40:22
1928 C.H. DeMar 2:37:07
1929 J.C. Miles (Can.) 2:33:08
1930 C.H. DeMar 2:34:48
1931 J.P. Hennigan 2:46:45
1932 P. deBruyn 2:33:36
1933 L, Pawson 2:31:01
1934 D. Komonen (Can.) 2:32:53
1935 J.A. Kelley 2:32:07
1936 E.M. Brown 2:33:40
1937 W. Young (Can.) 2:33:20
1938 L. Pawson 2:35:34
1939 E.M. Brown 2:28:51
1940 G. Cote (Can.) 2:28:28
1941 L. Pawson 2:30:38
1942 J. Smith 2:26:51
1943 G. Cote (Can.) 2:28:25
1944 G. Cote (Can.) 2:31:50
1945 J.A. Kelley 2:30:40
1946 S. Kyriakides (Greece) 2:29:27
1947 Suh Yun Bok (Korea) 2:25:39
1948 G. Cote (Can.) 2:31:02
1949 K.G. Leandersson 2:31:50

(Swed.)
1950 Ham Kee Yong (Korea) 2:32:39
1951 Tanaka S. (Japan) 2:27:45
1952 D. Flores (Guatemala) 2:31:53
1953 Yamada K. (Japan) 2:18:51
1954 V.L. Karanen (Fin.) 2:20:39
1955 Hamamura H. (Japan) 2:18:22
1956 A. Viskari (Fin.) 2:14:14
1957 J.J. Kelley 2:20:05
1958 F. Mihalic (Yugos.) 2:25:54
1959 E. Oksanen (Fin.) 2:22:42
1960 P. Kotila (Fin.) 2:20:54
1961 E. Oksanen (Fin.) 2:23:39
1962 E. Oksanen (Fin.) 2:23:48
1963 A. Vandendriessche 2:18:58

(Belg.)
1964 A. Vandendriessche 2:19:59

1965
v o e ig .)

Shigematsu M. (Japan) 2:16:33
1966 Kimihara K. (Japan) 2:17:11
1967 D. McKenzie (N.Z.) 2:15:45
1968 A. Burfoot 2:22:17
1969 Unetani Y. (Japan) 2:13:49
1970 R. Hill (Eng.) 2:10:30
1971 A. Mejia (Colom.) 2:18:45
1972 O. Suomalainen (Fin.) 2:15:30 N. Kuscsik 3:10:26
1973 J. Anderson 2:16:03 J. Hansen 3:05:59
1974 N. Cusack 2:13:39 M. Gorman 2:47:11
1975 B. Rodgers 2:09:55 L. Winter (W.Ger.) 2:42:24
1976 J. Fultz 2:20:19 K. Merritt 2:47:10
1977 J. Drayton (Can.) 2:14:46 M. Gorman 2:46:22
1978 B. Rodgers 2:10:13 G. Barron 2:44:52
1979 B. Rodgers 2:09:27 J. Benoit 2:35:15
1980 B. Rodgers 2:12:11 J. Gareau (Can.) 2:34:28
1981 Seko T. (Japan) 2:09:26 A. Roe (N.Z.) 2:26:46
1982 A. Salazar 2:08:51 C. Teske (W.Ger.) 2:29:33
1983 G.A. Meyer 2:09:00 J. Benoit 2:22:42
1984 G. Smith (Eng.) 2:10:34 L. Möller (N.Z.) 2:29:28
1985 G. Smith (Eng.) 2:14:05 L. Larsen 2:34:06
1986 R. de Castelia 2:07:51 I. Kristiansen (Nor.) 2:24:55

(Australia)
1987 Seko T. (Japan) 2:11:50 R. Mota (Port.) 2:25:21

*Won by a U.S. runner except as indicated.

New York Marathon

year men* h:min:s women* h:min:s

1970 G. Muhrcke 2:31:38 no finisher
1971 N. Higgins 2:22:54 B. Bonner 2:55:22
1972 S. Karlin 2:27:52 N. Kucsik 2:nr
1973 T. Fleming 2:21:54 N. Kucsik 2:57:07
1974 N. Sander 2:26:30 K. Switzer 3:07:29
1975 T. Fleming 2:19:27 K. Merritt 2:46:14
1976 B. Rodgers 2:10:09 M. Gorman 2:39:11
1977 B. Rodgers 2:11:28 M. Gorman 2:43:10
1978 B. Rodgers 2:12:12 G. Waitz (Nor.) 2:32:30
1979 B. Rodgers 2:11:42 G. Waitz (Nor.) 2:27:33
1980 A. Salazar 2:09:41 G. Waitz (Nor.) 2:25:41
1981 A. Salazar 2:08:13 A. Roe (N.Z.) 2:25:29
1982 A. Salazar 2:09:29 G. Waitz (Nor.) 2:27:14
1983 R. Dixon 2:08:59 G. Waitz (Nor.) 2:27:00
1984 O. Pizzolato 2:14:53 G. Waitz (Nor.) 2:29:30
1985 O. Pizzolato 2:11:34 G. Waitz (Nor.) 2:28:34
1986 G. Poli (Italy) 2:11:06 G, Waitz (Nor.) 2:28:06
1987 I. Hussein (Kenya) 2:11:01 P. Welch (U.K.) 2:30:17

*Won by a U.S. runner except as indicated.

America’s Marathon/Chicago

year men* h:min:s women* h:min:s

1977 D.CIoeter 2:17:52 D. Doolittle 2:50:47
1978 M. Stanforth 2:19:20 L. Larson 2:59:00
1979 D. Cloeter 2:23:20 L. Michalak 3:15:45
1980 F. Richardson 2:14:04 S. Peterson 2:45:03
1981 P. Coppess 2:16:13 T. Gandy 2:49:39

'1982 G. Meyer 2:10:59 N. Conz 2:33:23
1983 J. Nzau (Kenya) 2:09:45 R. Mota (Port.) 2:31:12
1984 S. Jones (U.K.) 2:08:05 R. Mota (Port.) 2:26:01
1985 S. Jones (U.K.) 2:07:13 J. Benoit Samuelson 2:21:21
1986
1987

Seko T. (Japan) 
not held

2:08:27 I. Kristiansen (Nor.) 2:27:08

*Won by a U.S. runner except as indicated.

Bill Rodgers (U.S.) winning his third Boston Marathon, in 1979
UPl/Bettmann Newsphotos

Alberto Salazar (left) of the United States racing to his third New York Marathon win, 
against Rodolfo Gomez of Mexico in 1982
Focus on Sports
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AUTOMOBILE RACING
Of the various types of automobile races, 
the closed-circuit, or speedway, course was 
largely developed in the United States. The 
Indianapolis 500—now the premiere event of 
a 12-race United States Auto Club (USAC) 
drivers’ championship—was first run in 1911 
and has been held annually since then. A low- 
slung, fenderless (open-wheel) car is essential 
for this race; its suspension {i.e., its ability 
to hold the track) is as important to a car’s 
performance as its turbocharged engine. Often 
the chassis manufacturer is different from the 
engine manufacturer, resulting in cars iden­
tified, for example, as a Brabham/Repco. In 
such cases the chassis-maker is listed first, 
and the chassis-maker receives any money or 
awards that the car may win.

The Standard cars used for Grand Prix road 
(i.e., closed highway) racing are known as For­
mula One (or F-l) cars because they are built

according to an evolving formula that was es­
tablished after World War I by the Fédération 
Internationale de 1’Automobile (FIA). Most 
use a Cosworth-Ford engine. Like the “Indy” 
car, the Formula One racer is open-wheeled 
and low-slung, but the F- l is slightly smaller 
and must be more maneuverable than the left- 
tum-only racetrack car.

There are approximately 12 Grand Prix 
events held worldwide throughout the year. 
Drivers compete for the World Championship 
of Drivers (inaugurated in 1950), receiving a 
total number of points based on their place­
ment in each of the official Grand Prix events.
Many Grand Prix drivers also participate in 

the endurance races that constitute the world 
manufacturers’ championships. These include 
the International Cup for Formula One Man­
ufacturers (1950; open only to Formula One 
cars) and the International Championship for

Makes (open to prototype sports cars [Group 
6], sports cars [Group 5], and special grand 
touring cars [Group 4]). One of the best- 
known qualifying events for the last contest is 
the Le Mans 24-hour Grand Prix d’Endurance 
(1923), held on the 13.4-km Sarthe circuit, Le 
Mans, Fr.
Another type of populär racing event is the 

rally, which was established in 1907. More 
than 35 such competitions, raced over a spec- 
ified route on public roads, take place yearly 
throughout the world. The classic occasion for 
rally racing is the Rallye Automobile Monte- 
Carlo, now started in various European cities 
with Monaco as its terminal point.

The National Association for Stock Car Auto 
Racing (NASCAR) season championship is 
awarded to the person who has achieved the 
greatest number of points over the stock car 
racing season.

Indianapolis 500

year winner avg. speed 
in mph

year winner avg. speed 
in mph

1911 R. Harroun 74.602 1951 L. Wallard 126.244
1912 J. Dawson 78.719 1952 T. Ruttman 128.922
1913 J. Goux (Fr.) 75.933 1953 B. Vukovich 128.740
1914 R. Thomas (Fr.) 82.474 1954 B. Vukovich 130.840
1915 R. DePalma 89.840 1955 R. Sweikert 128.209
1916* D. Resta (Fr.) 84.001 1956 P. Flaherty 128.490
1917-18 no competition 1957 S. Hanks 135.601
1919 H. Wilcox 88.050 1958 J. Bryan 133.791
1920 G. Chevrolet 88.618 1959 R. Ward 135.857
1921 T. Milton 89.621 1960 J. Rathmann 138.767
1922 J. Murphy 94.484 1961 A.J. Foyt 139.131
1923 T. Milton 90.954 1962 R. Ward 140.293
1924 L.L. Corum, 98.234 1963 P. Jones 143.137

J. Boy er 1964 A.J. Foyt 147.350
1925 P. DePaolo 101.127 1965 J. Clark (Scot.) 150.686
1926t F. Lockhart 95.904 1966 G. Hill (Eng.) 144.317
1927 G. Souders 97.545 1967 AJ. Foyt 151.207
1928 L. Meyer 99.482 1968 B. Unser 152.882
1929 R. Keech 97.585 1969 M. Andretti 156.867
1930 W. Arnold 100.448 1970 A. Unser 155.749
1931 L. Schneider 96.629 1971 A. Unser 157.735
1932 F. Frame 104.144 1972 M. Donohue 162.962
1933 L. Meyer 104.162 1973t G. Johncock 159.036
1934 W. Cummings 104.863 1974 J. Rutherford 158.589
1935 K. Petillo 106.240 1975t B. Unser 149.213
1936 L. Meyer 109.069 1976+ J. Rutherford 148.725
1937 W. Shaw 113.580 1977 A.J. Foyt 161.331
1938 F. Roberts 117.200 1978 A. Unser 161.363
1939 W. Shaw 115.035 1979 R. Mears 158.899
1940 W. Shaw 114.277 1980 J. Rutherford 142.862
1941 F. Davis, 115.117 1981 B. Unser 139.084

M. Rose 1982 G. Johncock 162.029
1942-45 no competition 1983 T. Sneva 162.117
1946 G. Robson 114.820 1984 R. Mears 163.612
1947 M. Rose 116.338 1985 D. Sullivan 152.982
1948 M. Rose 119.814 1986 B. Rahal 170.722
1949 W. Holland 121.327 1987 A. Unser 162.175
1950t J. Parsons 124.002

*Scheduled 300-mile race. tRace stopped because of rain (in 1926 after 400 
miles, in 1950 after 345 miles, in 1973 after 332.5 miles, in 1975 after 435 miles, in 
1976 after 255 miles).

International Cup for Formula One Manufacturers

year car* year car* year car*

1950 Alfa Romeo 1965 Lotus-Ford/Climax 1978 Lotus
1951 Alfa Romeo 1966 Brabham/Repco 1979 Ferrari
1952 Ferrari 1967 Brabham/Repco 1980 Williams/Cos-
1953 Ferrari 1968 Lotus/Ford worth-Ford
1954 Mercedes-Benz 1969 Matra/Ford 1981 Williams/Cos-
1955 Mercedes-Benz 1970 Lotus/Ford worth-Ford
1956 Lancia/Ferrari 1971 Tyrrell/Ford 1982 Ferrari
1957 Maserati 1972 John Player 1983 Ferrari
1958 Ferrari Special/Ford 1984 McLaren/Porsche-
1959 Cooper/Climax 1973 John Player TAG
1960 Cooper/Climax Special/Ford 1985 McLaren/Ferrari
1961 Ferrari 1974 McLaren/Ford 1986 Williams-Honda
1962 BRM 1975 Ferrari
1963 Lotus-Ford/Climax 1976 Ferrari
1964 Ferrari 1977 Ferrari

*Where chassis and engine are made by different manufacturers, the chassis is 
listed first and separated from the engine name by a slash.

United States Auto Club Champions

year driver year driver year driver

1902 H. Harkness 1930 W. Arnold 1961 A.J. Foyt
1903 B. Oldfield 1931 L. Schneider 1962 R. Ward
1904 G. Heath 1932 R. Carey 1963 A.J. Foyt
1905 V. Hemery 1933 L. Meyer 1964 A.J. Foyt
1906 J. Tracy 1934 W. Cummings 1965 M. Andretti
1907 E. Bald 1935 K. Petillo 1966 M. Andretti
1908 L. Strang 1936 M. Rose 1967 A.J. Foyt
1909 G. Robertson 1937 W. Shaw 1968 B. Unser
1910 R. Harroun 1938 F. Roberts 1969 M. Andretti
1911 R. Mulford 1939 W. Shaw 1970 A. Unser
1912 R. DePalma 1940 R. Mays 1971 J. Leonard
1913 E. Cooper 1941 R. Mays 1972 J. Leonard
1914 R. DePalma 1942-45 no competition 1973 R. McCluskey
1915 E. Cooper 1946 T. Horn 1974 B. Unser
1916 D. Resta 1947 T. Horn 1975 A.J. Foyt
1917 E. Cooper 1948 T. Horn 1976 G. Johncock
1918 R. Mulford 1949 J. Parsons 1977 T. Sneva
1919 H. Wilcox 1950 H. Banks 1978 T. Sneva
1920 T. Milton 1951 T. Bettenhausen 1979 A.J. Foyt
1921 T. Milton 1952 C. Stevenson 1980 J. Rutherford
1922 J. Murphy 1953 S. Hanks 1981/82* G. Snider
1923 E. Hearne 1954 J. Bryan 1982/83 T. Sneva
1924 J. Murphy 1955 R. Sweikert 1983/84 R. Mears
1925 P. DePaolo 1956 J. Bryan 1984/85 D. Sullivan
1926 H. Hartz 1957 J. Bryan 1985/86 B. Rahal
1927 P. DePaolo 1958 T. Bettenhausen 1986/87 A. Unser
1928 L. Meyer 1959 R. Ward
1929 L. Meyer 1960 A.J. Foyt

*Season was officially split so that it would culminate with the Indianapolis 500; 
it extends from May to May.

A.J. Foyt, winner of four 500s and seven United States Auto Club championships
Bruce Curtis
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World Championship of Drivers

year winner car* year winner car* year winner car*

1950 G. Farina (Italy) Alfa Romeo 1963 J. Clark (U.K.) Lotus/Climax 1976 J. Hunt (U.K.) McLaren/Ford
1951 J. Fangio (Arg.) Alfa Romeo 1964 J. Surtees (U.K.) Ferrari 1977 N. Lauda (Austria) Ferrari
1952 A. Ascari (Italy) Ferrari 1965 J. Clark (U.K.) Lotus/Climax 1978 M. Andretti (U.S.) Lotus
1953 A. Ascari (Italy) Ferrari 1966 J. Brabham (Australia) Brabham/Repco 1979 J. Scheckter (S.Af.) Ferrari
1954 J. Fangio (Arg.) Mercedes & Maserati 1967 D. Hulme (N.Z.) Brabham/Repco 1980 A. Jones (Australia) Williams
1955 J. Fangio (Arg.) Mercedes 1968 G. Hill (U.K.) Lotus/Ford 1981 N. Piquet (Braz.) Brabham
1956 J. Fangio (Arg.) Lancia/Ferrari 1969 J. Stewart (U.K.) Matra/Ford 1982 K. Rosberg (Fin.) Williams
1957 J. Fangio (Arg.) Maserati 1970 J. Rindt (Austria) Lotus/Ford 1983 N. Piquet (Braz.) Brabham
1958 M. Hawthorn (U.K.) Ferrari 1971 J. Stewart (U.K.) Tyrrell/Ford 1984 N. Lauda (Austria) McLaren/Porsche-TAG
1959 J. Brabham (Australia) Cooper/Climax 1972 E. Fittipaldi (Braz.) John Player Special/Ford 1985 A. Prost (Fr.) McLaren/Porsche-TAG
1960 J. Brabham (Australia) Cooper/Climax 1973 J. Stewart (U.K.) Tyrrell/Ford 1986 A. Prost (Fr.) McLaren/Porsche-T AG
1961 P. Hill (U.S.) Ferrari 1974 E. Fittipaldi (Braz.) McLaren/Ford 1987 N. Piquet (Braz.) Williams/Honda
1962 G. Hill (U.K.) BRM 1975 N. Lauda (Austria) Ferrari

*Where chassis and engine are made by different manufacturers, the chassis is given first and separated from the engine name by a slash.

Monte-Carlo Rally

year car driver, codriver year car driver, codriver year car driver, codriver

1911 Turcat Méry H. Rougier 1940-48 no competition 1968 Porsche Eiford, Stone
1912 Berliet J. Beutler 1949 Hotchkiss Trevoux, Lesurque 1969 Porsche Waldegaard, Helmer
1913-23 no competition 1950 Hotchkiss Becquart, Secret 1970 Porsche Waldegaard, Helmer
1924 Bignan J. Ledure 1951 Delahaye Trevoux, Crovetto 1971 Renault Andersson, Stone
1925 Renault F. Repusseau 1952 Allard Allard, Warburton 1972 Lancia Fulvia Munari, Mannucci
1926 A.C. V. Bruce 1953 Ford Zephyr Gatsonides, Worledge 1973 Alpine-Renault Andruet, Petit
1927 Amilcar Lefèbvre, Despeaux 1954 Lancia Aurelia Chiron, Basadonna 1974 no competition
1928 Fiat J. Bignan 1955 Sunbeam-Talbot Mailing, Fadum 1975 Lancia Stratos Munari, Mannucci
1929 Graham Paige S. Van Eijk 1956 Jaguar Adams, Bigger 1976 Lancia Stratos Munari, Maiga
1930 Licorne H. Petit 1957 no competition 1977 Lancia Stratos Munari, Maiga
1931 Invicta D. Healey 1958 Renault Monraisse, Feret 1978 Porsche Carrera Nicolas, Laverne
1932 Hotchkiss M. Vasselle 1959 Citroën Coltelloni, Alexandre 1979 Lancia Stratos Darniche, Mahé
1933 Hotchkiss M. Vasselle 1960 Mercedes Schock, Moll 1980 Fiat Abarths Röhr!, Geistdorfer
1934 Hotchkiss Gas, Trevoux 1961 Panhard Martin, Bateau 1981 Renault Turbo Ragnotti, Andrie
1935 Renault Lahaye, Quatresous 1962 Saab Carlsson, Häggbom 1982 Opel Ascona Röhrl, Geistdorfer
1936 Ford Zamfirescu, Cristea 1963 Saab Carlsson, Palm 1983 Lancia Rally Röhrl, Geistdorfer
1937 Delahaye Le Begue, Quinlin 1964 Mini-Cooper Hopkirk, Liddon 1984 Audi Quattro Röhrl, Geistdorfer
1938 Ford Schut, Ton 1965 Mini-Cooper Makinen, Easter 1985 Peugeot 205 Turbo Vatanen, Harryman
1939 Hotchkiss Trevoux, Lesurque 1966 Citroën Toivonen, Mikander 1986 Lancia Martini Delta Toivonen, Cresto

Delahaye Paul, Contet 1967 Mini-Cooper Aaltonen, Liddon 1987 Lancia Delta HF Biasion, Siviero

Le Mans 24-hour Grand Prix d’Endurance

year car drivers year car drivers

1923 Chenard-Walcker A. Lagache, R. Leonard I960 Ferrari P. Frère, O. Gendebien
1924 Bentley J. Duff, F.C. Clément 1961 Ferrari P. Hill, O. Gendebien
1925 Lorraine-Dietrich H. de Courcelles, A. Rossignol 1962 Ferrari P. Hill, O. Gendebien
1926 Lorraine-Dietrich R. Bloch, A. Rossignol 1963 Ferrari L. Scarfiotti, L. Bandini
1927 Bentley J.D. Benjafield, S.C.H. Davis 1964 Ferrari J. Guichet, N. Vaccarella
1928 Bentley W. Barnato, B. Rubin 1965 Ferrari M. Gregory, J. Rindt
1929 Bentley W. Barnato, H.R.S. Birkin 1966 Ford Mk II B. McLaren, C. Amon
1930 Bentley W. Barnato, G. Kidston 1967 Ford Mk IV A.J. Foyt, D. Gurney
1931 Alfa Romeo E. Howe, H.R.S. Birkin 1968 Ford G.T. 40 P. Rodriguez, L. Bianchi
1932 Alfa Romeo R. Sommer, L. Chinetti 1969 Ford G.T. 40 J. Ickx, J. Oliver
1933 Alfa Romeo R. Sommer, T. Nuvolari 1970 Porsche R. Attwood, H. Herrmann
1934 Alfa Romeo L. Chinetti, P. Etancelin 1971 Porsche H. Marko, G. van Lennep
1935 Lagonda J.S. Hindmarsh, L. Fontés 1972 Matra-Simca H. Pescarolo, G. Hill
1936 no competition 1973 Matra-Simca H. Pescarolo, G. Larrousse
1937 Bugatti J.P. Wimille, R. Benoist 1974 Matra-Simca H. Pescarolo, G. Larrousse
1938 Delahaye E. Chaboud, J. Tremoulet 1975 Gulf-Ford J. Ickx, D. Bell
1939 Bugatti J.P. Wimille, P. Veyron 1976 Porsche J. Ickx, G. van Lennep
1940-48 no competition 1977 Porsche J. Ickx, J. Barth, H. Haywood
1949 Ferrari L. Chinetti, Lord Selsdon 1978 Renault-Alpine J.-P. Jaussaud, D. Pironi
1950 Talbot L. Rosier, C. Rosier 1979 Porsche K. Ludwig, D. Whittington, B. Whittington
1951 Jaguar P.D. Walker, P.N. Whitehead 1980 Porsche J. Rondeau, J.-P. Jaussaud
1952 Mercedes-Benz H. Lang, F. Riess 1981 Porsche D. Bell, J. Ickx
1953 Jaguar A.P.R. Rolt, J.D. Hamilton 1982 Porsche D. Bell, J. Ickx
1954 Ferrari J.F. Gonzalez, M. Trintignant 1983 Porsche A. Holbert, H. Hayward, V. Schuppan
1955 Jaguar J.M. Hawthorn, I. Bueb 1984 Porsche H. Pescarolo, K. Ludwig
1956 Jaguar R. Flockhart, N. Sanderson 1985 Porsche K. Ludwig, J. Winter, P. Barilla
1957 Jaguar R. Flockhart, I. Bueb 1986 Porsche D. Bell, H. Stuck, A. Holbert
1958
1959

Ferrari 
Aston Martin

P. Hill, O. Gendebien 
R. Salvadori, C. Shelby

1987 Porsche H. Stuck, D. Bell, A. Holbert

National Association for Stock Car Auto Racing (NASCAR) Winston Cup Champions

year winner year winner year winner year winner year winner

1949 R. Byron
1950 B. Rexford
1951 H. Thomas
1952 T. Flock
1953 H. Thomas
1954 L. Petty
1955 T. Flock
1956 B. Baker

1957 B. Baker
1958 L. Petty
1959 L. Petty
1960 R. White
1961 N. Jarrett
1962 J. Weatherly
1963 J. Weatherly
1964 R. Petty

1965 N. Jarrett
1966 D. Pearson
1967 R. Petty
1968 D. Pearson
1969 D. Pearson
1970 B. Isaac
1971 R. Petty
1972 R. Petty

1973 B. Parsons 1981 D. Waltrip
1974 R. Petty 1982 D. Waltrip
1975 R. Petty 1983 B. Allison
1976 C. Yarborough 1984 T. Labonte
1977 C. Yarborough 1985 D. Waltrip
1978 C. Yarborough 1986 D. Earnhardt
1979 R. Petty
1980 D. Earnhardt
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BADMINTON
The oldest, and still the classic, toumament 
for badminton is the All-England Badminton 
Championship, held annually since 1900. An 
international governing body, the Interna­
tional Badminton Federation (IBF), was estab­
lished in 1934. It first proposed international 
team badminton for men in 1939, but ac- 
tual toumament play for the Thomas Cup 
did not begin until 1948-49. A similar con­

test for women’s teams, the Uber Cup, was 
inaugurated in 1956-57. Competition for the 
team championships consists of three singles 
matches and two doublés matches.
Official world badminton championships 

were first held in 1977. The program for this 
triennial event includes mixed doublés and 
individual and doublés competition for men 
and for women.

All-England Championships— singles

year men* women*

1900 S.H. Smith E. Thomson
1901 H.W. Davies E. Thomson
1902 R. Watling M. Lucas
1903 R. Watling E. Thomson
1904 H.N. Marrett E. Thomson
1905 H.N. Marrett M. Lucas
1906 N. Wood E. Thomson
1907 N. Wood M. Lucas
1908 H.N. Marrett M. Lucas
1909 F. Chesterton M, Lucas
1910 F. Chesterton M. Lucas
1911 G.A. Sautter M, Larminie
1912 F. Chesterton M, Larminie Trage«
1913 G.A. Sautter L.C. Radeglia
1914
1915-19

G.A, Sautter 
no competition

L.C. Radeglia

1920 Sir G.A. Thomas K. McKane
1921 Sir G.A. Thomas K. McKane
1922 Sir G.A. Thomas K. McKane
1923 Sir G.A. Thomas L.C. Radeglia
1924 G.S.B. Mack (Ire.) K. McKane
1925 J.F. Devlin (Ire.) Mrs. A.D. Stocks
1926 J.F. Devlin (Ire.) Mrs. F.G. Barrett
1927 J.F. Devlin (Ire.) Mrs, F.G. Barrett
1928 J.F. Devlin (Ire.) M, Trage«
1929 J.F. Devlin (Ire.) Mrs. F.G. Barre«
1930 D.C. Hume Mrs. F.G. Barre«
1931 J.F. Devlin (Ire.) Mrs. F.G. Barre«
1932 R.C.F. Nichols L.M. Kingsbury
1933 R.M, White A. Woodroffe
1934 R.C.F. Nichols L.M. Kingsbury
1935 R.M. White Mrs. H.S. Uber
1936 R.C.F. Nichols T. Kingsbury
1937 R.C.F. Nichols T. Kingsbury
1938 R.C.F. Nichols D.M.C. Young
1939
1940-46

T. Madsen (Den.) 
no competition

Mrs. W.R. Walton, Jr. (Can.)

1947 C. Jepsen (Swed.) M. Ussing (Den.)
1948 J. Skaarup (Den.) K. Thorndahl (Den.)
1949 D.G. Freeman (U.S.) A. Jacobsen (Den.)
1950 Wong Peng Soon 

(Malaysia)
T. Ahm (Den.)

1951 Wong Peng Soon 
(Malaysia)

A. Jacobsen (Den.)

1952 Wong Peng Soon T. Ahm (Den.)

1953
^IVlcUdyolaJ

E.B. Choong (Malaysia) M. Ussing (Den.)
1954 E.B. Choong (Malaysia) J. Devlin (U.S.)
1955 Wong Peng Soon 

(Malaysia)
E.B. Choong (Malaysia)

M. Varner (U.S.)

1956 M. Varner (U.S.)
1957 E.B. Choong (Malaysia) J. Devlin (U.S.)
1958 E. Kops (Den.) J. Devlin (U.S.)
1959 Tan Joe Hok (Indon.) H.M. Ward
1960 E. Kops (Den.) J. Devlin (U.S.)
1961 E. Kops (Den.) J. Devlin Hashman (U.S.)
1962 E. Kops (Den.) J. Hashman (U.S.)
1963 E. Kops (Den.) J. Hashman (U.S.)
1964 K.A. Nielsen (Den.) J. Hashman (U.S.)
1965 E. Kops (Den.) U.H. Smith
1966 Tan Aik Huang (Malaysia) J. Hashman (U.S.)
1967 E. Kops (Den.) J. Hashman (U.S.)
1968 R. Hartono (Indon.) E. Twedberg (Swed.)
1969 R. Hartono (Indon.) Yuki H. (Japan)
1970 R. Hartono (Indon.) Takenaka E. (Japan)
1971 R. Hartono (Indon.) E. Twedberg (Swed.)
1972 R. Hartono (Indon.) Nakayama N. (Japan)
1973 R. Hartono (Indon.) M. Beck
1974 R. Hartono (Indon.) Yuki H. (Japan)
1975 S. Pri (Den.) Yuki H. (Japan)
1976 R. Hartono (Indon.) G.M. Gilks
1977 F. Delfs (Den.) Yuki H. (Japan)
1978 Liem Swie King (Indon.) G.M. Gilks
1979 Liem Swie King (Indon.) L. Koppen (Den.)
1980 P. Padukone (India) L. Koppen (Den.)

Sun Ai Hwang (S.Kor.)1981 Liem Swie King (Indon.)
1982 M. Frost (Den.) Zhang Ailing (China)
1983 Luan Jin (China) Zhang Ailing (China) 

Li Lingwei (China)1984 M. Frost (Den.)
1985 Zhao Jianhua (China) Han Aiping (China) 

Kim Yun Ja (S.Kor.)1986 M. Frost (Den.)
1987 M. Frost (Den.) K. Larsen (Den.)

*Won by a British player except as indicated.

Morten Frost at the 1987 All-England Championships, where he won his third singles victory
Colorsport

World Badminton Championships

year men’s singles women’s singles

1977 F. Delfs (Den.) L. Koppen (Den.)
1980 R. Hartono (Indon.) W. Verawaty (Indon.)
1983 I. Sugiarto (Indon.) Li Lingwei (China)
1985 Han Jian (China) Han Aiping (China)
1987 Yang Yang (China) Han Aiping (China)

year men’s doublés women’s doublés

1977 T. Tjun, J. Wahjudi (Indon.) Toganu E., Ueno E. (Japan)
1980 A. Chandra, C. Hadinata (Indon.) N. Perry, J. Webster (U.K.)
1983 S. Fladberg, J. Helledie (Den.) Lin Ying, Wu Dixi (China)
1985 Park Joo Bong, Kim Moon Soo (S.Kor.) Han Aiping, Li Lingwei (China) 
1987 Li Yongbo, Tian Hinghi (China) Lin Ying, Guan Weizhen (China)

Thomas Cup Uber Cup

year winner runner-up year winner runner-up

1948-49 Malaya Denmark 1956-57 United States Denmark
1951-52 Malaya United States 1959-60 United States Denmark
1954-55 Malaya Denmark 1962-63 United States England
1957-58 Indonesia Malaya 1965-66 Japan United States
1960-61 Indonesia Thailand 1968-69 Japan Indonesia
1963-64 Indonesia Denmark 1971-72 Japan Indonesia
1966-67 Malaysia Indonesia 1974-75 Indonesia Japan

(by default) 1977-78 Japan Indonesia
1969-70 Indonesia Malaysia 1980-81 Japan Indonesia
1972-73 Indonesia Denmark 1983-84 China England
1975-76 Indonesia Thailand 1985-86 China Indonesia
1978-79 Indonesia Denmark
1981-82 China Indonesia
1983-84 Indonesia China
1985-86 China Indonesia
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BASEBALL
The sport of baseball—given its definitive form 
in the United States in the late 19th Century— 
is populär throughout the world, though it 
is not organized internationally except at the 
junior, or Little League, level. It is especially 
populär in Japan and Latin America; it is 
also one of the national sports of the United 
States.
On a professional level, the premiere event of 

baseball in the United States is the seven-game 
World Series, in which the first team to win 
four games wins the Series. In fact, the Series 
is not contested on an international level, but 
rather it is played between the leading team of 
the National League (NL; formed 1876 and 
including, in later years, one Canadian team) 
and the leading team of the American League 
(AL; formed 1900 and also including, in later 
years, one Canadian team). To honour the 
players, managers, and umpires who made 
outstanding contributions to the sport in the 
United States, a Baseball Hall of Farne was 
established in 1936. Members are elected by 
the Baseball Writers’ Association of America 
and a Hall of Farne committee.

Professional Japanese baseball teams are or­
ganized into two leagues of six teams each. 
The seven-game Japan Series is contested be­
tween the leading team of the Central League 
(CL) and the leading team of the Pacific 
League (PL).

Alan Trammell hitting his second two-run home run for the Detroit Tigers (AL), in game four of the 
1984 World Series against the San Diego Padres (NL)
Walter looss, Jr.— Sports lllustrated

World Series*

year winning team losing team results year winning team

1903 Boston Pilgrims (AL)
1904 no series
1905 New York Giants (NL)
1906 Chicago White Sox (AL) 
1907t Chicago Cubs (NL)
1908 Chicago Cubs (NL)
1909 Pittsburgh Pirates (NL)
1910 Philadelphia Athletics (AL)
1911 Philadelphia Athletics (AL) 
1912f Boston Red Sox (AL)
1913 Philadelphia Athletics (AL)
1914 Boston Braves (N L)
1915 Boston Red Sox (AL)
1916 Boston Red Sox (AL)
1917 Chicago White Sox (AL)
1918 Boston Red Sox (AL)
1919 Cincinnati Reds (NL)
1920 Cleveland Indians (AL)
1921 New York Giants (NL) 
1922t New York Giants (NL)
1923 New York Yankees (AL)
1924 Washington Senators (AL)
1925 Pittsburgh Pirates (NL)
1926 St. Louis Cardinais (NL)
1927 New York Yankees (AL)
1928 New York Yankees (AL)
1929 Philadelphia Athletics (AL)
1930 Philadelphia Athletics (AL)
1931 St. Louis Cardinais (NL)
1932 New York Yankees (AL)
1933 New York Giants (NL)
1934 St. Louis Cardinais (NL)
1935 Detroit Tigers (AL)
1936 New York Yankees (AL)
1937 New York Yankees (AL)
1938 New York Yankees (AL)
1939 New York Yankees (AL)
1940 Cincinnati Reds (NL)
1941 New York Yankees (AL)
1942 St Louis Cardinais (NL)
1943 New York Yankees (AL)
1944 St. Louis Cardinais (NL)
1945 Detroit Tigers (AL)
1946 St. Louis Cardinais (NL)

Pittsburgh Pirates (NL) 5-3

Philadelphia Athletics (AL) 4-1
Chicago Cubs (NL) 4-2
Detroit Tigers (AL) 4-0
Detroit Tigers (AL) 4-1
Detroit Tigers (AL) 4-3
Chicago Cubs (NL) 4-1
New York Giants (NL) 4-2
New York Giants (NL) 4-3
New York Giants (NL) 4-1
Philadelphia Athletics (AL) 4-0
Philadelphia Phillies (NL) 4-1
Brooklyn Robins (NL) 4-1
New York Giants (NL) 4-2
Chicago Cubs (NL) 4-2
Chicago White Sox (AL) 5-3
Brooklyn Robins (NL) 5-2
New York Yankees (AL) 5-3
New York Yankees (AL) 4-0
New York Giants (NL) 4-2
New York Giants (NL) 4-3
Washington Senators (AL) 4-3
New York Yankees (AL) 4-3
Pittsburgh Pirates (NL) 4-0
St. Louis Cardinais (NL) 4-0
Chicago Cubs (NL) 4-1
St. Louis Cardinais (NL) 4-2
Philadelphia Athletics (AL) 4-3
Chicago Cubs (NL) 4-0
Washington Senators (AL) 4-1
Detroit Tigers (AL) 4-3
Chicago Cubs (NL) 4-2
New York Giants (NL) 4-2
New York Giants (NL) 4-1
Chicago Cubs (NL) 4-0
Cincinnati Reds (NL) 4-0
Detroit Tigers (AL) 4-3
Brooklyn Dodgers (NL) 4-1
New York Yankees (AL) 4-1
St. Louis Cardinais (NL) 4-1
St. Louis Browns (AL) 4-2
Chicago Cubs (NL) 4-3
Boston Red Sox (AL) 4-3

1947 New York Yankees (AL)
1948 Cleveland Indians (AL)
1949 New York Yankees (AL)
1950 New York Yankees (AL)
1951 New York Yankees (AL)
1952 New York Yankees (AL)
1953 New York Yankees (AL)
1954 New York Giants (NL)
1955 Brooklyn Dodgers (NL)
1956 New York Yankees (AL)
1957 Milwaukee Braves (NL)
1958 New York Yankees (AL)
1959 Los Angeles Dodgers (NL)
1960 Pittsburgh Pirates (NL)
1961 New York Yankees (AL)
1962 New York Yankees (AL)
1963 Los Angeles Dodgers (NL)
1964 St. Louis Cardinais (NL)
1965 Los Angeles Dodgers (NL)
1966 Baltimore Orioles (AL)
1967 St. Louis Cardinais (NL)
1968 Detroit Tigers (AL)
1969 New York Mets (NL)
1970 Baltimore Orioles (AL)
1971 Pittsburgh Pirates (NL)
1972 Oakland Athletics (AL)
1973 Oakland Athletics (AL)
1974 Oakland Athletics (AL)
1975 Cincinnati Reds (NL)
1976 Cincinnati Reds (NL)
1977 New York Yankees (AL)
1978 New York Yankees (AL)
1979 Pittsburgh Pirates (NL)
1980 Philadelphia Phillies (NL)
1981 Los Angeles Dodgers (NL)
1982 St. Louis Cardinais (NL)
1983 Baltimore Orioles (AL)
1984 Detroit Tigers (AL)
1985 Kansas City Royals (AL)
1986 New York Mets (NL)
1987 Minnesota Twins (AL)

losing team results

Brooklyn Dodgers (NL) 4-3
Boston Braves (NL) 4-2
Brooklyn Dodgers (NL) 4-1
Philadelphia Phillies (NL) 4-0
New York Giants (NL) 4-2
Brooklyn Dodgers (NL) 4-3
Brooklyn Dodgers (NL) 4-2
Cleveland Indians (AL) 4-0
New York Yankees (AL) 4-3
Brooklyn Dodgers (NL) 4-3
New York Yankees (AL) 4-3
Milwaukee Braves (NL) 4-3
Chicago White Sox (AL) 4-2
New York Yankees (AL) 4-3
Cincinnati Reds (NL) 4-1
San Francisco Giants (NL) 4 -3
New York Yankees (AL) 4-0
New York Yankees (AL) 4-3
Minnesota Twins (AL) 4-3
Los Angeles Dodgers (NL) 4-0
Boston Red Sox (AL) 4 -3
St. Louis Cardinais (NL) 4-3
Baltimore Orioles (AL) 4 -1
Cincinnati Reds (NL) 4-1
Baltimore Orioles (AL) 4 -3
Cincinnati Reds (NL) 4 -3
New York Mets (NL) 4 ,3
Los Angeles Dodgers (NL) 4 -1
Boston Red Sox (AL) 4_3
New York Yankees (AL) 4_q
Los Angeles Dodgers (NL) 4 -2
Los Angeles Dodgers (NL) 4 -2
Baltimore Orioles (AL) 4 ,3
Kansas City Royals (AL) 4^2
New York Yankees (AL) 4 -2
Milwaukee Brewers (AL) 4 -3
Philadelphia Phillies (NL) 4 _-j
San Diego Padres (NL) 4 _i
St. Louis Cardinais (NL) 4 .3
Boston Red Sox (AL) 4 ,3
St. Louis Cardinais (NL) 4 ,3

"AL— American League; NL— National League. fOne tied game.
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Baseball Hall of Farne

year members 
elected

year members 
elected

1936 Ty Cobb, Honus Wagner, Babe Ruth, Christy Mathewson, 
Walter Johnson

1937 Nap Lajoie, Tris Speaker, Cy Young, George Wright, Morgan 
Bulkeley, Byron Bancroft Johnson, John McGraw, Connie Mack

1938 Grover Cleveland Alexander, Henry Chadwick,
Alexander Cartwright

1939 George Sisler, Eddie Collins, Willie Keeler, Lou Gehrig,
Albert Spalding, Cap Anson, Charles Comiskey, Buck Ewing, 
Charles Radbourn, William Cummings

1942 Rogers Hornsby
1944 Judge Kenesaw M. Landis
1945 Hugh Duffy, Jimmy Collins, Hugh Jennings, Ed Delahanty,

Fred Clarke, Mike Kelly, Wilbert Robinson, Jim O’Rourke,
Dan Brouthers, Roger Bresnahan

1946 Jesse Burkett, Frank Chance, Jack Chesbro, Johnny Evers, 
Clark Griffith, Tom McCarthy, Joe McGinnity, Eddie Plank,
Joe Tinker, Rübe Waddell, Ed Walsh

1947 Carl Hubbell, Frank Frisch, Mickey Cochrane, Lefty Grove
1948 Herb Pennock, Pie Traynor
1949 Charles Gehringer, Charles Nichols, Mordecai Brown
1951 Mel Ott, Jimmie Foxx
1952 Harry Heilmann, Paul Waner
1953 Dizzy Dean, Ai Simmons, Chief Bender, Bobby Wallace,

William Klem, Tom Connolly, Ed Barrow, Harry Wright
1954 Rabbit Maranville, Bill Dickey, Bill Terry
1955 Joe DiMaggio, Ted Lyons, Dazzy Vance, Gabby Hartnett,

Ray Schalk, Frank (Home Run) Baker
1956 Hank Greenberg, Joe Cronin
1957 Joe McCarthy, Sam Crawford
1959 Zack Wheat
1961 Max Carey, William Hamilton
1962 Bob Feiler, Jackie Robinson, Bill McKechnie, Edd Roush
1963 Eppa Rixey, Sam Rice, Eimer Flick, John Clarkson
1964 Luke Appling, Urban Faber, Burleigh Grimes, Tim Keefe,

Heinie Manush, Miller Huggins, John Montgomery Ward

1965 Pud Galvin
1966 Ted Williams, Casey Stengel
1967 Lloyd Waner, Branch Rickey, Red Ruffing
1968 Kiki Cuyler, Goose Goslin, Ducky Medwick
1969 Stan Musial, Roy Campanella, Waite Hoyt, Stan Coveleski
1970 Lou Boudreau, Ford Frick, Earle Combs, Jesse Haines
1971 Dave Bancroft, Jake Beckley, Chick Hafey, Harry Hooper, Joe Kelley, 

Rübe Marquard, Satchet Paige, George Weiss
1972 Yogi Berra, Josh Gibson, Lefty Gomez, Will Harridge, Sandy Koufax, 

Buck Leonard, Early Wynn, Ross Youngs
1973 Roberto Clemente, Billy Evans, Monte Irvin, George Kelly,

Warren Spahn, Mickey Welsch
1974 Cool Papa Bell, Jim Bottomley, Jocko Conlan,

Whitey Ford, Mickey Mantle, Sam Thompson
1975 Ralph Kiner, Billy Herman, Bucky Harris, Earl Averill,

William (Judy) Johnson
1976 Robin Roberts, Bob Lemon, Fred Lindstrom, Roger Connor,

Cal Hubbard, Oscar Charleston
1977 Ernie Banks, Arnos Rusie, Joe Sewell, AI Lopez,

John Henry (Pop) Lloyd, Martin Dihigo
1978 Eddie Mathews, Larry MacPhail, Addie Joss
1979 Willie Mays, Hack Wilson, Warren Giles
1980 Duke Snider, AI Kaline, Chuck Klein, Tom Yawkey
1981 Bob Gibson, Johnny Mize, Rübe Foster
1982 Hank Aaron, Frank Robinson, Travis Jackson,

A.B. (Happy) Chandler
1983 Brooks Robinson, Juan Marichal, George Keil, Walter Aiston
1984 Rick Ferrell, Pee Wee Reese, Harmon Killebrew, Luis Aparicio,

Don Drysdale
1985 Hoyt Wilhelm, Enos Slaughter, Lou Brock, Joseph Floyd (Arky) Vaughan
1986 Willie McCovey, Bobby Doerr, Ernie Lombardi
1987 Billy Williams, Jim (Catfish) Hunter, Ray Dandridge

(Left) Bob Gibson, voted into the Hall of Farne in 1981, pitching for the Saint Louis Cardinais in 1967. (Right) Joe DiMaggio, New York Yankee voted into 
the Hall of Farne in 1955, beating the throw back to Chicago White Sox Tony Lupien at first base in 1948
(Left) Focus on Sports, (right) UPl/Bettmann Newsphotos

Japan Series*

year winning team losing team results year winning team losing team results

1950 Mainichi Orions (PL) Shöchiku Robins (CL) 4-2 1969 Yomiuri Giants (CL) Hankyu Braves (PL) 4-2
1951 Yomiuri Giants (CL) Nankai Hawks (PL) 4-1 1970 Yomiuri Giants (CL) Lotte Orions (PL) 4-1
1952 Yomiuri Giants (CL) Nankai Hawks (PL) 4-2 1971 Yomiuri Giants (CL) Hankyü Braves (PL) 4-1
1953t Yomiuri Giants (CL) Nankai Hawks (PL) 4-2 1972 Yomiuri Giants (CL) Hankyu Braves (PL) 4-1
1954 Chünichi Dragons (CL) Nishitetsu Lions (PL) 4-3 1973 Yomiuri Giants (CL) Nankai Hawks (PL) 4-1
1955 Yomiuri Giants (CL) Nankai Hawks (PL) 4-3 1974 Lotte Orions (PL) Chünichi Dragons (CL) 4-2
1956 Nishitetsu Lions (PL) Yomiuri Giants (CL) 4-2 1975t Hankyu Braves (PL) Hiroshima Toyö Carp (CL) 4-0
1957t Nishitetsu Lions (PL) Yomiuri Giants (CL) 4-0 1976 Hankyu Braves (PL) Yomiuri Giants (CL) 4-3
1958 Nishitetsu Lions (PL) Yomiuri Giants (CL) 4-3 1977 Hankyu Braves (PL) Yomiuri Giants (CL) 4-1
1959 Nankai Hawks (PL) Yomiuri Giants (CL) 4-0 1978 Yakult Swallows (CL) Hankyu Braves (PL) 4-3
1960 Taiyö Whales (CL) Daimai Orions (PL) 4-0 1979 Hiroshima Töyö Carp (CL) Kintetsu Buffaloes (PL) 4-3
1961 Yomiuri Giants (CL) Nankai Hawks (PL) 4-2 1980 Hiroshima Töyö Carp (CL) Kintetsu Buffaloes (PL) 4-3
1962t Töei Flyers (PL) Hanshin Tigers (CL) 4-2 1981 Yomiuri Giants (CL) Nippon-Ham Fighters (PL) 4-2
1963 Yomiuri Giants (CL) Nishitetsu Lions (PL) 4-3 1982 Seibu Lions (PL) Chünichi Dragons (CL) 4-2
1964 Nankai Hawks (PL) Hanshin Tigers (CL) 4-3 1983 Seibu Lions ^PL) Yomiuri Giants (CL) 4-3
1965 Yomiuri Giants (CL) Nankai Hawks (PL) 4-1 1984 Hiroshima Toyö Carp (CL) Hankyü Braves (PL) 4-3
1966 Yomiuri Giants (CL) Nankai Hawks (PL) 4-2 1985 Hanshin Tigers (CL) Seibu Lions ̂ PL) 4-2
1967 Yomiuri Giants (CL) Hankyü Braves (PL) 4-2 1986 Seibu Lions (PL) Hiroshima Toyö Carp (CL) 4-3
1968 Yomiuri Giants (CL) Hankyü Braves (PL) 4-2 1987 Seibu Lions (PL) Yomiuri Giants (CL) 4-2

*CL— Central League; PL— Pacific League. tOhe tied game. JTwo tied games.



Sporting Record 122

BASKETBALL
U.S. professional basketball is directed by 
the National Basketball Association (NBA; 
formed 1949). The NBA is divided into two 
conferences, the top ranking teams of which 
compete yearly for the championship.

As an amateur sport, basketball is organized 
on an international level. Since the inclusion 
of basketball as an Olympic sport in 1936, 
the winners of the Olympic toumament have 
been considered the world Champions. The 
Fédération Internationale de Basketball Ama­
teur (FIBA; founded 1932) instituted separate 
world championships in 1950 for men and 
in 1953 for women. (Women’s basketball was 
not admitted to the Olympics until 1976.)

Amateur basketball in the United States is 
most closely followed at the collegiate level, 
where the most important event of the season 
is the National Collegiate Athletic Association 
(NCAA) Toumament. The NCAA touma­
ment was first contested in 1939 (by men’s 
teams only). Women’s college basketball was 
first played on a national level in 1972, under 
the auspices of the Association for Intercol­
legiale Athletics for Women (AIAW), which 
gave way in 1982 to the NCAA’s first tour- 
nament for women. The National Invitation 
Toumament is an annual single-elimination 
toumament in which 16 of the top U.S. col­
lege teams are invited to play.

Larry Bird (left) of the Boston Celtics blocking Ralph Sampson of the 
Houston Rockets, in the Celtics’ successful bid for the 1986 NBA 
Championship title
Focus on Sports

Wilt Chamberlain of the Los Angeles Lakers dunking the ball, while Jerry 
Lucas of the New York Knicks tries to block the shot, in the 1971-72 NBA 
Championship play-off
AP/Wide World Photos

National Basketball Association (NBA) Championship

season winner

1946- 47 Philadelphia Warriors
1947- 48 Baltimore Bullets
1948- 49 Minneapolis Lakers
1949- 50 Minneapolis Lakers
1950- 51 Rochester Royals
1951- 52 Minneapolis Lakers
1952- 53 Minneapolis Lakers
1953- 54 Minneapolis Lakers
1954- 55 Syracuse Nationals
1955- 56 Philadelphia Warriors
1956- 57 Boston Celtics
1957- 58 St. Louis Hawks
1958- 59 Boston Celtics
1959- 60 Boston Celtics
1960- 61 Boston Celtics
1961- 62 Boston Celtics
1962- 63 Boston Celtics
1963- 64 Boston Celtics
1964- 65 Boston Celtics
1965- 66 Boston Celtics
1966- 67 Philadelphia 76ers
1967- 68 Boston Celtics
1968- 69 Boston Celtics
1969- 70 New York Knickerbockers
1970- 71 Milwaukee Bucks
1971- 72 Los Angeles Lakers 
1372-73 New York Knickerbockers
1973- 74 Boston Celtics
1974- 75 Golden State Warriors
1975- 76 Boston Celtics
1976- 77 Portland Trail Blazers
1977- 78 Washington Bullets
1978- 79 Seattle SuperSonics
1979- 80 Los Angeles Lakers
1980- 81 Boston Celtics
1981- 82 Los Angeles Lakers
1982- 83 Philadelphia 76ers
1983- 84 Boston Celtics
1984- 85 Los Angeles Lakers
1985- 86 Boston Celtics
1986- 87 Los Angeles Lakers

World Amateur Basketball 
Championship— men

runner-up results

Chicago Stags 4-1
Philadelphia Warriors 4-2
Washington Capitols 4-2
Syracuse Nationais 4-2
New York Knickerbockers 4-3
New York Knickerbockers 4-3
New York Knickerbockers 4-1
Syracuse Nationais 4-3
Fort Wayne Pistons 4-3
Fort Wayne Pistons 4-1
St. Louis Hawks 4-3
Boston Celtics 4-2
Minneapolis Lakers 4-0
St. Louis Hawks 4-3
St. Louis Hawks 4-1
Los Angeles Lakers 4-3
Los Angeles Lakers 4-2
San Francisco Warriors 4-1
Los Angeles Lakers 4-1
Los Angeles Lakers 4-3
San Francisco Warriors 4-2
Los Angeles Lakers 4-2
Los Angeles Lakers 4-3
Los Angeles Lakers 4-3
Baltimore Bullets 4-0
New York Knickerbockers 4-1
Los Angeies Lakers 4-1
Milwaukee Bucks 4-3
Washington Bullets 4-0
Phoenix Suns 4-2
Philadelphia 76ers 4-2
Seattle SuperSonics 4-3
Washington Bullets 4-1
Philadelphia 76ers 4-2
Houston Rockets 4-2
Philadelphia 76ers 4-2
Los Angeles Lakers 4-0
Los Angeles Lakers 4-3
Boston Celtics 4-2
Houston Rockets 4-2
Boston Celtics 4-2

World Amateur Basketball 
Championship— women

year winner runner-up year winner runner-up

1936* United States Canada 1953 United States Chile
1948* United States France 1957 United States U.S.S.R.
1950 Argentina United States 1959 U.S.S.R. Bulgaria
1952* United States U.S.S.R. 1964 U.S.S.R. Czechoslovakia
1954 United States Brazil 1967 U.S.S.R. South Korea
1956* United States U.S.S.R. 1971 U.S.S.R. Czechoslovakia
1959 Brazilf United States 1975 U.S.S.R. Japan
1960* United States U.S.S.R. 1976* U.S.S.R. United States
1963 Brazil Yugoslavia 1979 United States South Korea
1964* United States U.S.S.R. 1980* U.S.S.R. Bulgaria
1967 U.S.S.R. Yugoslavia 1983 U.S.S.R. United States
1968* United States Yugoslavia 1984* United States South Korea
1970
1972*

Yugoslavia
U.S.S.R.

Brazil
United States

1986 United States U.S.S.R.

1974
1976*
1978
1980*
1982
1984*
1986

U.S.S.R. 
United States 
Yugoslavia 
Yugoslavia 
U.S.S.R. 
United States 
United States

Yugoslavia
Yugoslavia
U.S.S.R.
Italy
United States
Spain
U.S.S.R.

Olympic championships, recognized as 
world championships.

*Olympic championships, recognized as 
world championships. f ßy default
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Michael Jordan of North Carolina in the 
1982 NCAA finals
Focus on Sports

Division I National Collegiate Athletic Association 
(NCAA) Championship— men

year winner runner-up score

1939 Oregon
1940 Indiana
1941 Wisconsin
1942 Stanford
1943 Wyoming
1944 Utah
1945 OklahomaA&M
1946 Oklahoma A & M
1947 Holy Cross
1948 Kentucky
1949 Kentucky
1950 CCNY
1951 Kentucky
1952 Kansas
1953 Indiana
1954 LaSalle
1955 San Francisco
1956 San Francisco
1957 North Carolina
1958 Kentucky
1959 California (Berkeley)
1960 Ohio State
1961 Cincinnati
1962 Cincinnati
1963 Loyola (III.)
1964 UCLA
1965 UCLA
1966 Texas Western
1967 UCLA
1968 UCLA
1969 UCLA
1970 UCLA
1971 UCLA
1972 UCLA
1973 UCLA
1974 North Carolina State
1975 UCLA
1976 Indiana
1977 Marquette
1978 Kentucky
1979 Michigan State
1980 Louisville
1981 Indiana
1982 North Carolina
1983 North Carolina State
1984 Georgetown
1985 Villanova
1986 Louisville
1987 Indiana

Ohio State 46-43
Kansas 60-42
Washington State 39-34
Dartmouth 53-38
Georgetown 46-34
Dartmouth 42-40
New York 49-45
North Carolina 43-40
Oklahoma 58-47
Baylor 58-42
Oklahoma State 46-36
Bradley 71-68
Kansas State 68-58
St. John’s (N.Y.) 80-63
Kansas 69-68
Bradley 92-76
LaSalle 77-63
Iowa 83-71
Kansas 54-53
Seattle 84-72
West Virginia 71-70
California (Berkeley) 75-55
Ohio State 70-65
Ohio State 71-59
Cincinnati 60-58
Duke 98-83
Michigan 91-80
Kentucky 72-65
Dayton 79-64
North Carolina 78-55
Purdue 92-72
Jacksonville 80-69
Villanova 68-62
Florida State 81-76
Memphis State 87-66
Marquette 76-64
Kentucky 92-85
Michigan 86-68
North Carolina 67-59
Duke 94-88
Indiana State 75-64
UCLA 59-54
North Carolina 63-50
Georgetown 63-62
Houston 54-52
Houston 84-75
Georgetown 66-64
Duke 72-69
Syracuse 74-73

Cheryl Miller, Most Valuable Player in the 1984 NCAA Championship, timing a jump shot 
for Southern California
Peter Read Miller—Sports lllustrated

Association for Intercollegiale Athletics 
for Women (AIAW) Championship

year winner runner-up score

1972 Immaculata (Pa.) Westchester State 52-48
1973 Immaculata (Pa.) Queens College 59-52
1974 Immaculata (Pa.) Mississippi College 68-53
1975 Delta State Immaculata (Pa.) 90-81
1976 Delta State Immaculata (Pa.) 69-64
1977 Delta State Louisiana State 68-55
1978 UCLA Maryland 90-74
1979 Old Dominion Louisiana Tech. 75-65

Division I National Collegiate Athletic Association 
(NCAA) Championship— women

year winner runner-up score

1982 Louisiana Tech Cheney (Pa.) 76-62
1983 Southern California Louisiana Tech 69-67
1984 Southern California Tennessee 72-61
1985 Old Dominion Georgia 70-65
1986 Texas Southern California 97-81
1987 Tennessee Louisiana Tech 67-44

National Invitation 
Toumament (NIT) Championship

year winner runner-up score

1938 Temple Colorado 60-36
1939 Long Island Loyola (III.) 44-32
1940 Colorado Duquesne 51-40
1941 Long Island Ohio 56-42
1942 West Virginia Western Kentucky 47-45
1943 St. John’s (N.Y.) Toledo 48-27
1944 St. John s (N.Y.) DePaul 47-39
1945 DePaul Bowling Green 71-54
1946 Kentucky Rhode Island 46-45
1947 Utah Kentucky 49-45
1948 St. Louis New York 65-52
1949 San Francisco Loyola (III.) 48-47
1950 CCNY Bradley 69-61
1951 Brigham Young Dayton 62-43
1952 LaSalle Dayton 75-64
1953 Seton Hall St. John’s (N.Y.) 58-46
1954 Holy Cross Duquesne 71-62
1955 Duquesne Dayton 70-58
1956 Louisville Dayton 93-80
1957 Bradley Memphis State 84-83
1958 Xavier (Ohio) Dayton 78-74
1959 St. John’s (N.Y.) Bradley 76-71
1960 Bradley Providence 88-72
1961 Providence St. Louis 62-59
1962 Dayton St. John’s (N.Y.) 73-67
1963 Providence Canisius 81-66
1964 Bradley New Mexico 86-54
1965 St. John’s (N.Y.) Villanova 55-51
1966 Brigham Young New York 97-84
1967 Southern Illinois Marquette 71-56
1968 Dayton Kansas 61-48
1969 Temple Boston College 89-76
1970 Marquette St. John’s (N.Y.) 65-53
1971 North Carolina Georgia Tech 84-66
1972 Maryland Niagara 100-69
1973 Virginia Tech Notre Dame 92-91
1974 Purdue Utah 87-81
1975 Princeton Providence 80-69
1976 Kentucky North Carolina 71-67

1977 St. Bonaventure
(L/nariouöj

Houston 94-91
1978 Texas North Carolina 101-93
1979 Indiana Purdue 53-52
1980 Virginia Minnesota 58-55
1981 Tulsa Syracuse 86-84
1982 Bradley Purdue 67-58
1983 Fresno State DePaul 69-60
1984 Michigan Notre Dame 83-63
1985 UCLA Indiana 65-62
1986 Ohio State Wyoming 73-63
1987 Southern Mississippi LaSalle 84-80
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BILLIARDS
The game of billiards has a surprising number 
of varieties throughout the world. Factors in 
that variety include the number and appear­
ance of the billiard balls, the size of the table, 
the existence of side and corner pockets, and 
the object of play. The classic form of the 
game—three cushion billiards—is played on 
a pocketless table with two red balls and one 
white ball; it is often known as French bil­
liards, carom, or (simply) billiards.

Pocket billiards, including both snooker and 
the game sometimes known (for the sake of 
clarity) as English billiards, is the prevalent 
form of billiards in the United Kingdom. 
World professional billiards (that is, the En­
glish form) was instituted in 1870, and the

world professional snooker championship was 
first held in 1927. The world professional bil­
liards championship feil into abeyance after 
the 1951 event. It was reinstated in 1968 and 
reverted to a toumament format in 1982. No 
championship was held in the years not listed.
The American form of pocket billiards, usu­

ally known as pool, differs markedly from the 
British game. Its most populär variations are 
eight-ball, nine-ball, and straight (or 14.1) pool. 
Though earlier straight pool toumaments— 
those that featured such players as Alfredo 
DeOro, Willie Mosconi, and Willie Hoppe— 
were held with regularity, the game has largely 
fallen into abeyance for national competi­
tion, and few national toumaments are held.

Raymond Ceulemans, record Champion for 
three-cushion billiards, in 1986
All Sport—Vandystadt

World Amateur Three-Cushion Championship World Professional (English) Billiards Champions

year winner year winner year winner year winner year winner

1928 E. Soussa (Egypt) 1969 R. Ceulemans (Belg.) 1870 W. Cook 1903 C. Dawson 1930 J. Davis
1929 E. Soussa (Egypt) 1970 R. Ceulemans (Belg.) J. Roberts, Jr. 1908 M. Inman* 1932 J. Davis
1930 H.J. Robyns (Neth.) 1971 R. Ceulemans (Belg.) J. Roberts, Jr. 1909t M. Inman 1933 W. Lindrum (Australia)
1931 E. Miro (Spain) 1972 R. Ceulemans (Belg.) J. Bennett H.W. Stevenson* 1934 W. Lindrum (Australia)
1932 H.J. Robyns (Neth.) 1973 R. Ceulemans (Belg.) 1871 J. Roberts, Jr. 1910 H.W. Stevenson 1951 C. McConachy (N.Z.)
1933 H.J. Robyns (Neth.) 1974 Kobayashi N. (Japan) w. Cook H.W. Stevenson 1968 R. Williams
1934 C. Puigvert (Spain) 1975 R. Ceulemans (Belg.) W. Cook 1911 H.W. Stevenson 1971 R. Williams
1935 A. Lagache (Fr.) 1976 R. Ceulemans (Belg.) 1872 W. Cook 1912 M. Inman 1973 R. Williams
1936 E.L. Lee (U.S.) 1977 R. Ceulemans (Belg.) 1874 W. Cook 1913 M. Inman 1974 R. Williams
1937 A. Lagache (Fr.) 1978 R. Ceulemans (Belg.) 1875 J. Roberts, Jr. 1914 M. Inman 1976 R. Williams
1938 A. Vergez (Arg.) 1979 R. Ceulemans (Belg.) J. Roberts, Jr. 1919 M. Inman 1980 F. Davis
1948 R. Vingerhoedt (Belg.) 1980 R. Ceulemans (Belg.) 1877 J. Roberts, Jr. 1920 W. Smith 1982 R. Williams
1952 P.L. Carrera (Arg.) 1981 L. Dielis (Belg.) 1880 J. Bennett 1921 T. Newman 1983 R. Williams
1953 E. Navarra (Arg.) 1982 R. van Bracht (Neth.) 1881 J. Bennett 1922 T. Newman 1984 M. Wildman
1958 E. Navarra (Arg.) 1983 R. Ceulemans (Belg.) 1885 J. Roberts, Jr. 1923 W. Smith 1985 R. Edmonds
1960 R. Vingerhoedt (Belg.) 1984 Kobayashi N. (Japan) J. Roberts, Jr. 1924 T. Newman 1986 R. Foldvari
1961 A. Suarez (Peru) 1985 R. Ceulemans (Belg.) 1899 C. Dawson 1925 T. Newman 1987 N. Dagley
1963 R. Ceulemans (Belg.) 1986 A. Rico (Spain) 1900 C. Dawson 1926 T. Newman
1964 R. Ceulemans (Belg.) 1987 T. Blomdahl (Swed.) 1901 H.W. Stevenson 1927 T. Newman
1965 R. Ceulemans (Belg.) C. Dawson 1928 J. Davis
1966 R. Ceulemans (Belg.) H.W. Stevenson* 1929 J. Davis
1967 R. Ceulemans (Belg.) —--------------------------------------------------------------------------------------------------------------------------------------
1968 R. Ceulemans (Belg.) Declared Champion— no contest. fFrom 1909, played under Billiards Control Club rules.

BOWLING
The world governing body for bowling is the 
Fédération Internationale des Quilleurs (FIQ). 
It sponsored the first world bowling cham­
pionships in 1954 with seven countries par- 
ticipating. In 1979 the FIQ discontinued the 
eights for men and fours for women and in­
troduced the triples competition for men and 
for women.
In the United States, men’s bowling is gov- 

emed by the American Bowling Congress 
(ABC), which was founded in 1895. Six years

later the first national championship was orga­
nized; in 1961 the yearly competition was split 
into two divisions—regulär (for those with 
a combined average score of 851 or higher) 
and classic for professionals. The classic divi- 
sion was discontinued in 1980. The Women’s 
International Bowling Congress (WIBC) was 
organized in 1916 and has since sponsored an 
annual women’s championship. The women’s 
open division is for those with a combined 
average score of 851 or higher, but the highest

score in the toumament wins, regardless of di­
vision. In both the ABC toumament and the 
WIBC toumament, competition takes place 
between teams, doublés, and singles. The all- 
events category is won by the individual who 
has the best score of nine games—three team, 
three doublés, and three singles scores. The 
Professional Bowlers Association (PBA) was 
established in 1958. One of its major touma­
ments is the Firestone Toumament of Cham­
pions.

FIQ World Bowling Championship— men

year singles pairs triples fives eights

1954
1955 
1958 
1960 
1963 
1967 
1971 
1975 
1979* 
1983 
1987

G. Algeskog (Swed.) 
N. Backstrom (Swed.)
K. Asukas (Fin.)
T. Reynolds (Mex.)
L. Zikes (U.S.)
D. Pond (U.K.)
E. Luther (U.S.)
M. Stoudt (U.S.)
G. Bugden (U.K.)
T. Cariello (U.S.)
P. Rolland (Fr.)

Finland
Sweden
Sweden
Mexico
United States
United Kingdom
Puerto Rico
United Kingdom
Australia
Australia
Sweden

Malaysia 
Sweden 
United States

Sweden Sweden 
West Germany Finland 
Finland Sweden 
Venezuela Mexico 
United States United States 
Finland United States 
United States United States 
Finland West Germany 
Australia 
Finland 
Sweden

*ln 1979 eights were discontinued altogether and triples were introduced.

FIQ World Bowling Championship— women

year singles pairs triples fours fives*

1963 H. Shablis (U.S.) 
1967 H. Weston (U.S.) 
1971 A. Gonzalez (P.R.) 
1975 A. Haefker (W.Ger.) 
1979t L. de la Rosa (Phil.) 
1983 L. Sulkanen (Swed.) 
1987 E. Piccini (Mex.)

United States
Mexico
Japan
Sweden
The Philippines
Denmark
United States

United States 
West Germany 
United States

Mexico 
Finland 
United States 
Japan

United States 
Finland 
United States 
Japan
United States 
Sweden 
United States

*ln 1963 this event was played as a four*woman team, European style (either the entire game 
on one lane or half of game on one lane, balance on accompanying lane). tin 1979 fours 
were discontinued altogether and triples were introduced. Ed Lubanski, 1959 singles and all-events ABC Champion

AP/Wide World Photos



ABC Bowling Championships— Regular Division

year singles score ali-events score year singles score all-events score

1901 F. Brill 648 F. Brill 1,736 1946 L. Rollick 737 J. Wilman 2,054
1902 F. Strong 649 J. Koster 1,841 1947 J. McMahon 740 J. McMahon 1,965
1903 D .Jones 683 F. Strong 1,896 1948 L. Protich 721 N. Day 1,979
1904 M. Kern 647 M. Kern 1,804 1949 B. Rusche 716 J. Small 1,941
1905 C.M. Anderson 651 J. Reilly 1,791 1950 E. Leins 757 F. Santore 1,981
1906 F. Favour 669 J.T. Peacock 1,794 1951 L. Jouglard 775 T. Lindemann 2,005
1907 M.T. Levey 624 H.C. Ellis 1,775 1952 A. Sharkey 758 S. Nagy 2,065
1908 A. Wengler 699 R. Crable 1,924 1953 F. Santore 749 F. Santore 1,994
1909 L. Sutton 691 J. Blouin 1,885 1954 T. Sparando 723 B. Lewis 1,985
1910 T. Haley 705 T. Haley 1,961 1955 E. Gerzine 738 F. Bujack 1,993
1911 J. Blouin 681 J. Smith 1,913 1956 G. Wade 744 B. Lillard 2,018
1912 L. Sutton 679 P. Sutton 1,843 1957 B. Allen 729 J. Spalding 2,088
1913 F. Peterson 693 E. Hermann 1,972 1958 E. Shay 733 A. Faragalli 2,043
1914 W. Miller 675 W. Miller 1,897 1959 E. Lubanski 764 E. Lubanski 2,116
1915 W. Pierce 711 M. Faetz 1,876 1960 P. Kulbaga 726 V. Lucci 1,985
1916 S. Schliman 685 F. Thoma 1,919 1961 L. Spooner 726 L. Karan 1,960
1917 O. Kallusch 698 H. Miller 1,945 1962 A. Renaldy 720 B. Young 2,015
1918 C.J. Styles 702 H. Steers 1,959 1963 F. Delello 744 W. Oswalt 2,055
1919 H. Ca van 718 M. Lindsey 1,933 1964 J. Stefanich 726 L. Zikes 2,001
1920 J. Shaw 713 J. Smith 1,915 1965 K. Roeth 700 T. Hathaway 1,922
1921 F. Smith 702 A. Schieman 1,909 1966 D. Chapman 761 J. Wilcox 2,004
1922 W. Lundgren 729 B. Spinella 1,999 1967 F. Perry 723 G. Lewis 2,010
1923 C. Baumgartner 724 W. Knox 2,019 1968 W. Kowalski 738 V. Mazzanti 1,971
1924 H. Smyers 749 A.F. Weber 1,975 1969 G. Campbell 751 E. Jackson 1,988
1925 A. Green 706 C. Long 1,977 1970 J. Yoder 744 M. Berlin 2,004
1926 E. Votel 731 H. Gerloski 1,981 1971 A. Cohn 738 A. Cohn 2,063
1927 W. Eggars 706 B. Spineila 2,014 1972 B. Pointer 739 M. Lowry 2,026
1928 H. Summers 705 P. Wolf 1,937 1973 E. Thompson 762 R. Woolet 2,104
1929 A. Unke 728 O. Stein, Jr. 1,974 1974 G. Krause 773 B. Hart 2,087
1930 L. Shotwell 774 G. Morrison 1,985 1975 J. Setser 756 B. Meadows 2,033
1931 W. Lachowski 712 M. Mauser 1,966 1976 M. Putzer 758 J. Lindquist 2,071
1932 O. Nitschke 731 H. Stewart 1,980 1977 F. Gadaleto 738 B. Debenham 2,117
1933 E  Hewitt 724 G. Zunker 2,060 1978 R. Mersek 739 C. Cobus 1,994
1934 J. Vidro 721 W. Reppenhaqen 1,972 1979 R. Peters 761 B. Basacchi 2,097
1935 D. Brokaw 733 O. Mayer 2,022 1980 M. Eaton 782 S. Fehr 2,076
1936 C. Warren 735 J. Murphy 2,006 1981 R. Vital 780 R. Toft 2,107
1937 E. Gagliardi 749 M. Stein 2,070 1982 B. Bohm 748 R. Wonders 2,076
1938 K. Anderson 746 D. Beatty 1,978 1983 R. Kendrick 735 T. Cariello 2,059
1939 J. Danek 730 J. Wilman 2,028 1984 R. Antczak 764 R. Goike 2,142
1940 R. Brown 742 F. Fischer 2,001 N. Young 764
1941 F. Ruff, Jr. 745 H. Kelly 2,013 1985 G. Harbison 774 B. Asher 2,033
1942 J. Stanley 756 S. Moskal 1,973 1986 J. Mackey 774 E. Marzka 2,116
1943-45 no competition 1987 T. Taylor 749 R. Shafer 2,044

WIBC Bowling Championship— Open Division

year singles score ali-events score year singles score all-events score

1916 Mrs. A.J. Koster 486 Mrs. A.J. Koster 1,423 1953 M. Baginski 637 D. Knechtges 1,886
1917 no competition 1954 H. Bassett 668 A. Johnson 1,880
1918 F. Steib 537 E. Jaeger 1,552 1955 N. Vella 695 M. Ladewig 1,890
1919 B. Husk 594 B. Husk 1,580 1956 L. Noe 708 D. Knechtges 1,867
1920 B. Humphreys 559 M. Leibrich 1,606 1957 E. Towles 664 A. Cantaline 1,859
1921 E. Jaeger 579 E. Jaeger 1,557 1958 R. Hertel 622 M. Bolt 1,828
1922 E. Jaeger 603 H. Abraham 1,659 1959 M. Bolt 664 P. McCormick 1,927
1923 E. Jaeger 594 D. Fritz 1,582 1960 M. McDaniels 649 J. Roberts 1,836
1924 A. Feeney 593 R. Steger 1,647 1961 E. Newton 661 E. Teal 1,848
1925 E. Reich 622 G. Hatch 1,703 1962 M. Hoffman 693 F. Argent 1,808
1926 E. Weismann 579 E. Lackey 1,641 1963 D. Wilkinson 653 H. Shablis 1,849
1927 F. Ahrhart 577 G. Hatch 1,644 1964 J. Havlish 690 J. Havlish 1,980
1928 A. Rump 622 E. Jaeger 1,713 1965 D. Rudell 659 D. Zimmerman 1,833
1929 A. Higgins 637 E. Jaeger 1,700 1966 G. Bouvia 675 K. Helbig 1,835
1930 A. Rump 613 S. Twyford 1,727 1967 G. Paeth 652 C. Miller 1,862
1931 M. Schulte 650 M. Schulte 1,742 1968 N. Parks 691 J.S. Reichley 1,889
1932 A. McVay 668 M. Warmbier 1,807 1969 J. Bender 690 H. Duval 1,927
1933 S. Twyford 628 S. Twyford 1,765 1970 D. Fothergill 695 D. Fothergill 1,984*
1934 M. Clemensen 712 E. Ryan 1,763 1971 M. Scruggs 698 L. Koch 1,840
1935 M. Warmbier 652 M. Warmbier 1,911 1972 D .D .Jacobson 737* M. Martorella 1,877
1936 E. Mankie 612 E. Mankie 1,683 1973 B. Buffaloe 706 T. Calvery 1,910
1937 A. Gottstine 647 L. Stockdale 1,761 1974 S. Garms 702 J. Cook Soutar 1,924
1938 R. Warner 622 D. Miller 1,843 1975 B. Leicht 689 V. Park Norton 1,821
1939 H. Hengstler 626 R. Troy 1,724 1976 B. Shonk 686 B. Morris 1,866
1940 S. Twyford 626 T. Small 1,777 1977 Yamaga A. (Japan) 714 Yamaga A. (Japan) 1,895
1941 N. Huff 662 S. Twyford 1,799 1978 M. Bolt 709 A. Kelly 1,896
1942 T. Taylor 659 N. Burns 1,888 1979 B. Morris 699 B. Morris 1,945
1943-45 no competition 1980 B. Morris 674 C. Robinson 1,848
1946 V. Mikiel 682 C. Fellmeth 1,835 1981 V. Norton 672 V. Norton 1,905
1947 A. Junker 650 M. Dardeen 1,826 1982 G. Freeman 653 A. Rzepecki 1,905
1948 S. Wernecke 696 V. Hupfer 1,850 1983 A. Rzepecki-Sill 726 V. Norton 1,922
1949 C. Mataya 658 C. Winandy 1,840 1984 F. Gate 712 Saitö S. (Japan) 1,921
1950 C. McGovern 669 M. Ladewig 1,796 1985 P. Schwarzel 694 A. Rzepecki Sill 1,900
1951 I. Simpson 639 L. Carter 1,788 1986 D. Stewart 698 R. Romeo, M. Lewis (tied) 1,877
1952 L. Craig 672 V. Turner 1,854 1987 R. Jonak 728 L  Barrette 1,972

*WIBC toumament.

Professional Bowlers Association (PBA) Firestone Toumament of Champions

year Champion runner-up year Champion runner-up year Champion runner-up

1965 B. Hardwick D. Weber 1973 J. Godman B. Asher 1981 S. Cook P. Couture
1966 W. Zahn D: Weber 1974 E. Anthony J. Petraglia 1982 M. Durbin S. Cook
1967 J. Stefanich D. Johnson 1975 D. Davis B. Asher 1983 J. Berardi H, Gonzalez
1968 D. Davis D. Johnson 1976 M. Holman B. Hardwick 1984 M. Durbin M. Aulby 

B, Handley1969 J. Godman D. Soutar 1977 M. Berlin M, Durbin 1985 M. Williams
1970 D.Johnson M. Durbin 1978 E. Anthony T. Semiz 1986 M. Holman M. Baker
1971
1972

J. Petraglia 
M. Durbin

D. Johnson 
T. Harahan

1979
1980

G. Pappas 
W. Webb

D. Ritger 
G. Dickinson

1987 P. Weber J. Murtishaw
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BOWLS
The game of bowls has a number of vari­
ations. Of the three best-known versions— 
lawn, or flat green, bowls, crown green bowls, 
and indoor bowls—lawn bowls is the most 
widespread. One of the more populär inter­
national contests is the world championship 
organized by the International Bowling Board 
(IBB; formed 1905) in 1966. This toumament, 
governed by the English Bowling Association’s 
IBB code of mies, is a contest between singles, 
pairs, triples, fours, and teams.

World Lawn Bowls Championships

year singles pairs triples fours team

1966 D. Bryant (Eng.) Australia Australia
1972 M. Evans (Wales) Hong Kong United States
1976 D. Watson (S.Af.) South Africa South Africa
1980 D. Bryant (Eng.) Australia England
1984 P. Bellis (N.Z.) United States Ireland

New Zealand 
England 
South Africa 
Hong Kong 
England

Australia 
Scotland 
South Africa

Scotland

BOXING
Modem boxing is dated to about the 1880s, 
when the Marquess of Queensberry’s mies (or 
mies derived from them) became more or less 
Standard. John L. Sullivan (U.S.) was the last 
of the bare-knuckles heavyweight Champions 
and one of the first recognized Champions to 
fight by the “new” mies. Despite an early 
trend toward some kind of organization, there 
is no single recognized world governing body 
in professional boxing. Europe, the Common­
wealth, and Great Britain—not to mention a 
number of Asian boxing federations—all have

championships. The World Boxing Associa­
tion (WBA), formed under a different name in 
1920, is basically a U.S. organization. It was 
once the largely undisputed governing body 
for the Americas. Since 1963, however, it has 
had some competition from the World Boxing 
Council (WBC), which includes British and 
European countries as well as Latin-American 
and Asian countries. In 1983, yet another or­
ganization, the International Boxing Federa­
tion (IBF; not intemationally recognized) was 
bom of dissatisfaction with the WBA and the

WBC. Its most notable Champion was heavy­
weight Larry Holmes, who had been the WBC 
Champion since 1978.

The tables below contain the names of the 
undisputed Champions in each weight dass, 
their countries, and the dates of the title bouts. 
Unless otherwise indicated, a Champion re- 
tains his title until he is defeated.

It might also be noted that various feder­
ations include a number of weight divisions 
that are not generally recognized in the pro­
fessional boxing world.

World heavyweight Champions— no weight limit

Undisputed C h a m p io n s  (c o u n try ; title awarded) WbA WBC

John L. Sullivan (U.S.; 8/29/1885) 
James J. Corbett (U.S.; 9/7/92) 
Bob Fitzsimmons (U.S.;* 3/17/97) 
James J. Jeffries (U.S.; 6/9/99) 

retired in 1905 
Marvin Hart (U.S.; 7/3/05)
Tommy Burns (Can.; 2/23/06)
Jack Johnson (U.S.; 12/26/08) 
Jess Willard (U.S.; 4/5/15)
Jack Dempsey (U.S.; 7/4/19)
Gene Tunney (U.S.; 9/23/26) 

retired in 1928
Max Schmeling (Ger.; 6/12/30) 
Jack Sharkey (U.S.; 6/21/32)
Primo Camera (Italy; 6/29/33)
Max Baer (U.S.; 6/14/34)
James J. Braddock (U.S.; 6/13/35) 
Joe Louis (U.S.; 6/22/37) 

retired in 1949

Ezzard Charles (U.S.; 9/27/1950) 
Jersey Joe Walcott (U.S.; 7/18/51) 
Rocky Marciano (U.S.; 9/23/52) 
retired in 1956

Floyd Patterson (U.S.; 11/30/56) 
Ingemar Johansson (Swed.; 6/26/59) 
Floyd Patterson (U.S.; 6/20/60) 
Sonny Listen (U.S.; 9/25/62)
Cassius Clay (later Muhammad Ali, 

U.S.; 2/25/64)
stripped of WBA title in 1965; 
stripped of WBC title in 1967; 
title in dispute 

Joe Frazier (U.S.; 2/16/70)
George Foreman (U.S.; 1/22/73) 
Muhammad Ali (U.S.; 10/30/74)
Leon Spinks (U.S.; 2/15/78) 

stripped of WBC title in 1978

Muhammad Ali (U.S.; 9/15/1978) 
retired in 1979 

John Tate (U.S.; 10/20/79)
Mike Weaver (U.S.; 3/21/80) 
Michael Dokes (U.S.; 12/10/82) 
Gerrie Coetzee (S.Af.; 9/23/83) 
Greg Page (U.S.; 12/1/84)
Tony Tubbs (U.S.; 4/29/85)
Tim Witherspoon (U.S.; 1/17/86) 
James Smith (U.S.; 12/12/86) 
Mike Tyson (U.S.; 3/7/87)

Ken Norton (U.S.; 3/18/1978) 
Larry Holmes (U.S.; 6/9/78) 

gave up title in 1983 
Tim Witherspoon (U.S.; 3/9/84) 
Pinklon Thomas (U.S.; 8/31/84) 
Trevor Berbick (Can.; 3/22/86) 
Mike Tyson (U.S.; 11/22/86)

‘ Formerly a British subject.

World cruiserweight Champions— top weight 195 pounds*

WBAf (country; title awarded) WBC

Ossie Ocasio (P.R.; 2/13/1982)
Piet Crous (S.Af.; 12/1/84)
Dwight Muhammad Qawi (U.S.; 7/27/85) 
Evander Holyfield (U.S.; 7/12/86)

Marvin Camel (U.S.; 3/31/1980) 
Carlos de León (P.R.; 11/25/80) 
S.T. Gordon (U.S.; 6/27/1982) 
Carlos de Leon (P.R.; 7/17/83) 
Alfonso Ratliff (U.S.; 6/6/85) 
Bernard Benton (U.S.; 9/21/85) 
Carlos de León (P.R.; 3/22/86)

‘ Until 1982 not over 182 pounds. fCruiserweight division was first 
recognized by WBA in 1982.

Cassius Clay (later Muhammad Ali) grazing Sonny Listen during the 1964 title bout
UPI/Bettmann Newsphotos
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World iight-heavyweight Champions— top weight 175 pounds

Undisputed Champions (country; title awarded) WBA WBC

Jack Root (Austria; 4/22/1903)
George Gardner (Ire.; 7/4/03)
Bob Fitzsimmons (U.S.; 11/25/03) 
Philadelphia Jack O’Brien (U.S.; 12/20/05) 
retired in 1912 

Jack Dilion (U.S.; 4/28/14)
Bartling Levinsky (U.S.; 10/24/16)
Georges Carpentier (Fr.; 10/12/20)
Bartling Siki (Louis Phal, Senegal; 9/24/22) 
Mike McTigue (Ire.; 3/17/23)
Paul Berlenbach (U.S.; 5/30/25)
Jack Delaney (Can.; 7/16/26) 

gave up title in 1927 
Tommy Loughran (U.S.; 12/12/27) 

gave up title in 1929 
Maxie Rosenbloom (U.S.; 7/14/32)
Bob Olin (U.S.; 11/16/34)

John Henry Lewis (U.S.; 10/31/1935) 
retired in 1939

Gus Lesnevich (U.S.; 5/14/46) 
Freddie Mills (U.K.; 7/26/48)
Joey Maxim (U.S.; 1/24/50)
Archie Moore (U.S.; 12/17/52) 

stripped of title in 1962 
Harold Johnson (U.S.; 5/12/62)
Willie Pastrano (U.S.; 6/1/63)
José Torres (P.R.; 3/30/65)
Dick Tiger (Nigeria; 12/16/66)
Bob Foster (U.S.; 5/24/68) 

stripped of WBA title in 1970

Vicente Rondon (Venez.; 2/27/1971) 
Bob Foster (U.S.; 4/7/72) 

retired in 1974
Victor Galindez (Arg.; 12/7/74)
Mike Rossman (U.S.; 9/15/78) 
Victor Galindez (Arg.; 4/14/79) 
Marvin Johnson (U.S.; 11/30/79) 
Eddie Gregory (later Eddie Mustafa 

Muhammad, U.S.; 3/31/80) 
Michael Spinks (U.S.; 7/18/81)

Hjave up title in 1985 
arvin Johnson (U.S.; 2/9/86) 

Leslie Stewart (Trinidad and 
Tobago; 5/23/87)

Virgil Hill (U.S.; 9/5/87)

Bob Foster (U.S.; 5/24/1968) 
retired in 1974 

John Conteh (U.K.; 10/1/74) 
stripped of title in 1977 

Miguel Cuello (Arg.; 5/21/77)
Mate Parlov (Yugos.; 1/7/78) 
Marvin Johnson (U.S.; 12/2/78) 
Matthew Franklin (later Matthew 
Saad Muhammad, U.S.; 4/22/79) 

Dwight Braxton (later Dwight 
Muhammad Qawi, U.S.; 12/19/81) 

Michael Spinks (U.S.; 3/18/83) 
gave up title in 1985

J.B. Williamson (U.S.; 12/10/85) 
Dennis Andries (U.K.; 4/30/86) 
Thomas Hearns (U.S.; 3/7/87) 

gave up title in 1987

*Formerly a British subject.

World middleweight Champions— top weight 160 pounds*

Undisputed Champions (country; title awarded)

Jack (“the Nonpareil") Dempsey (U.S.; 7/30/1884) 
Bob Fitzsimmons (U.K.;t 1/14/91) 
gave up title in 1895 

Tommy Ryan (U.S.; 10/24/98) 
retired in 1907

Stanley Ketchel (U.S.; 5/9/08)
Billy Papke (U.S.; 9/7/08)
Stanley Ketchel (U.S.; 11/26/08) 

died in 1910
George Chip (U.S.; 10/11/13)
AI McCoy (U.S.; 4/6/14)
Mike O'Dowd (U.S.; 11/14/17)
Johnny Wilson (U.S.; 5/6/20)
Harry Greb (U.S.; 8/31/23)
Tiger Flowers (U.S.; 2/26/26)
Mickey Walker (U.S.; 12/3/26) 
gave up title in 1931; 
title in dispute

Tony Zale (U.S.; 11/28/1941)
Rocky Graziano (U.S.; 7/16/47)
Tony Zale (U.S.; 6/10/48)
Marcel Cerdan (Fr.; 9/21/48)
Jake La Morta (U.S.; 6/16/49)
Sugar Ray Robinson (U.S.; 2/14/51)
Randy Turpin (U.K.; 7/10/51)
Sugar Ray Robinson (U.S.; 9/12/51) 

retired 1952-54 
Carl Olson (U.S.; 10/21/53)
Sugar Ray Robinson (U.S.; 12/9/55)
Gene Fullmer (U.S.; 1/2/57)
Sugar Ray Robinson (U.S.; 5/1/57)
Carmen Basilio (U.S.; 9/23/57)
Sugar Ray Robinson (U.S.; 3/25/58) 

stripped of NBA (later WBA) title in 1959 
Dick Tiger (Richard Ihetu, Nigeria; 8/10/63) 
Joey Giardello (U.S.; 12/7/63)

*Until 1915 not over 158 pounds. -fLater became U.S. Citizen.

Dick Tiger (Nigeria; 10/21 /1965) 
Emile Griffith (U.S.; 4/25/66)
Nino Benvenuti (Italy; 4/17/67) 
Emile Griffith (U.S.; 9/29/67)
Nino Benvenuti (Italy; 3/4/68) 
Carlos Monzón (Arg.; 11/7/70) 

stripped of WBC title in 1974 
Carlos Monzón (Arg.; 6/26/76) 

retired in 1977
Rodrigo Valdés (Colom.; 11/5/77) 
Hugo Corro (Arg.; 4/22/78)
Vito Antuofermo (Italy; 6/30/79) 
Alan Minter (U.K.; 3/16/80)
Marvin Hagler (U.S.; 9/27/80) 
Sugar Ray Leonard (U.S.; 4/6/87) 

retired in 1987

Victor Galindez of Argentina knocking down Jorge Ahumada 
in a light heavyweight championship fight in 1975
AP/Wide World Photos

Sugar Ray Robinson (left) in the middleweight title fight May 1,1957, before 
knocking out defending Champion Gene Fullmer
AP/Wide World Photos

World junior middleweight Champions— top weight 154 pounds

WBA (country; title awarded)

Dennis Moyer (U.S.; 10/20/1962) 
Ralph Dupas (U.S.; 4/29/63) 
Sandro Mazzinghi (Italy; 9/7/63) 
Nino Benvenuti (Italy; 6/18/65) 
Kim Ki Soo (S.Kor.; 6/25/66) 
Sandro Mazzinghi (Italy; 5/25/68) 

stripped of title in 1969 
Freddie Little (U.S.; 3/17/69) 
Carmelo Bossi (Italy; 7/9/70) 
Wajima Koichi (Japan; 10/31/71) 
Oscar Albarado (U.S.; 6/3/74) 
Wajima Koichi (Japan; 1/21/75) 
Yuh Jae Do (S.Kor.; 6/7/75)

Wajima Koichi (Japan; 2/17/1976) 
José Duran (Spain; 5/18/76)
Miguel Casteltini (Arg.; 10/8/76) 
Eddie Gazo (Nie.; 3/5/77)
Kudo Masashi (Japan; 8/9/78) 
Ayub Kaluie (Den.; 10/24/79)
Sugar Ray Leonard (U.S.; 6/25/81)

Hjave up title in 1981 
ihara Tadashi (Japan; 11/7/81) 

Davey Moore (U.S.; 2/2/82) 
Roberto Duran (Pan.; 6/16/83) 

gave up title in 1984 
Mike McCallum (Jam.; 10/19/84)

WBC

Miguel de Oliveira (Braz.; 5/7/1975) 
Elisha Obed (Bahamas; 11/13/75) 
Eckhard Dagge (W.Ger.; 6/18/76) 
Rocco Mattioli (Italy; 8/6/77) 
Maurice Hope (U.K.; 3/4/79)
Wilfred Benitez (P.R.; 5/3/81) 
Thomas Hearns (U.S.; 12/3/82) 

gave up title in 1986 
Duane Thomas (U.S.; 12/5/86)
Lupe Aquino (Mex.; 7/12/87) 
Gianfranco Rosi (Italy; 10/2/87)
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Sugar Ray Leonard (right) winning the WBA welterweight title from Thomas 
Hearns (left) in a 14th-round technical knockout, 1981
Focus on Sports

Danny López (left) of the United States retaining his featherweight title against 
José Torres of Mexico in 1977
AP/Wide World Photos

World welterweight Champions—top weight 147 pounds*

Undisputed Champions (country; title awarded) WBA WBC

Paddy Duffy (U.S.; 10/30/1888) 
died in 1890

Mysterious Billy Smith (U.S.; 12/14/92) 
Tommy Ryan (U.S.; 7/26/94) 

gave up title in 1898 
Mysterious Billy Smith (U.S.; 8/25/98) 
Jim ("Rübe”) Ferns (U.S.; 1/15/1900) 
Matty Matthews (U.S.; 10/16/1900)
Jim (“Rübe”) Ferns (U.S.; 5/24/01)
Joe Walcott (Barbados; 12/18/01) 

title in dispute from 1904 
Ted (“Kid”) Lewis (U.K.; 8/31/15)
Jack Britton (U.S.; 4/24/16)
Ted (“Kid”) Lewis (U.K.; 6/25/17)
Jack Britton (U.S.; 3/17/19)
Mickey Walker (U.S.; 11/1/22)
Pete Latzo (U.S.; 5/20/26)
Joe Dundee (U.S.; 6/3/27) 

stripped of NBA (later WBA) 
title in 1928

Jackie Fields (U.S.; 7/25/29)
Young Jack Thompson (U.S.; 5/9/30) 
Tommy Freeman (U.S.; 9/5/30)

Young Corbett III (Rafelle Giordano, 
U.S.; 2/22/33)

Jimmy McLarnin (Can.; 5/29/33) 
Barney Ross (U.S.; 5/28/34)
Jimmy McLarnin (Can.; 9/17/34)

Barney Ross (U.S.; 5/28/1935)
Henry Armstrong (U.S.; 5/31/38) 
Fritzie Zivic (U.S.; 10/4/40)
Freddie ("Red") Cochrane 
(U.S.; 7/29/41)

Marty Servo (U.S.; 2/1/46) 
retired in 1946

Sugar Ray Robinson (U.S.; 12/20/46) 
gave up title in 1951 

Kid Gavilan (Cuba; 5/18/51)
Johnny Saxton (U.S.; 10/20/54)
Tony DeMarco (U.S.; 4/1/55)
Carmen Basilio (U.S.; 6/10/55) 
Johnny Saxton (U.S.; 3/14/56) 
Carmen Basilio (U.S.; 9/12/56) 

gave up title in 1957 
Virgil Akins (U.S.; 6/6/58)
Don Jordan (U.S.; 12/5/58)
Benny (“Kid”) Paret (Cuba; 5/27/60) 
Emile Griffith (U.S.; 4/1/61)
Benny (“Kid”) Paret (Cuba; 9/3/61) 
EmileGriffith (U.S.; 3/24/62)
Luis 
Emile 
gave up

Curtis Cokes (U.S.; 11/28/66)
José Napotes (Mex.; 4/18/69)
Billy Backus (U.S.; 12/3/70)
José Napoles (Mex.; 6/4/71) 

stripped of WBA title in 1975

Angel Espada (P.R.; 6/28/1975)
Pipino Cuevas (Mex.; 7/17/76) 
Thomas Hearns (U.S.; 8/2/80) 
Sugar Ray Leonard (U.S.; 9/16/81)

retired in 1982 
Donald Curry (U.S.; 2/13/83) 
Lloyd Honeyghan (U.K.; 9/27/86) 

gave up title in 1986 
Mark Breiand (U.S.; 2/6/87) 
Marlon Stading (U.S.; 8/22/87)

John Stracey (U.K.; 12/6/1975) 
Carlos Palomino (U.S.; 6/22/76) 
Wilfred Benitez (P.R.; 1/14/79) 
Sugar Ray Leonard (U.S.; 11/30/79) 
Roberto Duran (Pan.; 6/20/80) 
Sugar Ray Leonard (U.S.; 11/25/80) 

retired in 1982
Milton McCrory (U.S.; 8/13/83) 
uonaid Curry (U.S.; 12/6/85)
Lloyd Honeyghan (U.K.; 9/27/86)

*Until about 1909 not over 145 pounds.

World junior welterweight Champions— top weight 140 pounds

Undisputed Champions (country; title awarded) WBA ■ ■ H H H B H i i
Myron Mitchell (U.S.; 7/9/1923) 
Mushy Callahan (U.S.; 9/21/26) 
Jack (“Kid”) Berg (U.K.; 2/18/30) 
Tony Canzonen (U.S.; 4/24/31) 
Johnny Jadick (U.S.; 1/18/32) 
Battling Shaw (Mex.; 2/20/33) 
Tony Canzonen (U.S.; 5/21/33) 
Barney Ross (U.S.; 6/23/33) 
gave up title in 1935; title vacant 

Tippy Larkin (U.S.; 4/29/46) 
title vacant from 1946

Carlos Ortiz (P.R.; 6/12/59)
Duilio Loi (Italy; 9/1/60)
Eddie Perkins (U.S.; 9/14/62)
Duilio Loi (Italy; 12/15/62) 

retired in 1963
Eddie Perkins (U.S.; 6/15/63)
Carlos Hernandez (Venez.; 1/18/65) 
Sandro Lopopolo (Italy; 4/29/66) 
Paul Takeshi Fujii (U.S.; 4/30/67)

Nicolino Loche (Arg.; 12/12/1968) 
Alfonso Frazer (Pan.; 3/10/72) 
Antonio Cervantes (Colom.; 10/28/72) 
Wilfred Benitez (P.R.; 3/6/76) 

stripped of title in 1976 
Antonio Cervantes (Colom.; 6/25/77) 
Aaron Pryor (U.S.; 8/2/80) 

retired in 1983
Johnny Bumphus (U.S.; 1/22/84)
Gene Hatcher (U.S.; 6/1/84)
Ubaldo Sacco (Arg.; 7/21/85)
Patrizio Oliva (Italy; 3/15/86)
Juan Martin Coggi (Arg.; 7/4/87)

Pedro Adigue (Phil.; ‘
Bruno Arcari (Italy; 1/31 /7Ö) 
gave up title in 1974 

Perico Fernandez (Spain; 9/21/74) 
Saensak Muangsurin (Thai.; 7/15/75)
Miguel Velasquez (Spain; i
Saensak Muangsurin (Thai.; 10/29/76) 
Kim Sang Hyun (S.Kor.; 12/30/78) 
Saoul Mamby (U.S.; 2/23/80)
Leroy Haley (U.S.; 6/26/82)
Bruce Curry (U.S.; 5/18/83)
Bill Costello (U.S.; 1/29/84)
Lonnie Smith (U.S.; 8/21 /85)
René Arredondo (Mex.; 5/6/86) 
Hamada Tsuyoshi (Japan; 7/24/1 
René Arredondo (Mex.; 7/22/87)



129 Sporting Record

World lightweight Champions— top weight 135 pounds*

Undisputed Champions (country; title awarded) WBA WBC

George (“Kid”) Lavigne (U.S.; 
6/1/1896)

Frank Erne (U.S.; 7/3/99)
Joe Gans (U.S.; 5/12/02)
Battling Nelson (U.S.; 7/4/08)
Ad Wolgast (U.S.; 2/22/10)
Willie Ritchie (U.S.; 11/28/12) 
Freddie Welsh (U.K.; 7/7/14) 
Benny Leonard (U.S.; 5/28/17) 
retired in 1925

Jimmy Goodrich (U.S.; 7/13/25) 
Rocky Kansas (U.S.; 12/7/25) 
Sammy Mandell (U.S.; 7/3/26)
AI Singer (U.S.; 7/17/30)
Tony Canzoneri (U.S.; 11/14/30) 
Barney Ross (U.S.; 6/23/33) 
gave up title in 1933 

Tony Canzoneri (U.S.; 5/10/35) 
Lou Ambers (U.S.; 9/3/36)
Henry Armstrong (U.S.; 8/17/38)

Lou Ambers (U.S.; 8/22/1939)
Lew Jenkins (U.S.; 5/10/40)
Sammy Angott (U.S.; 12/19/41) 
retired in 1942 

Ike Williams (U.S.; 8/4/47)
Jimmy Carter (U.S.; 5/25/51)
Lauro Salas (Mex.; 5/14/52)
Jimmy Carter (U.S.; 10/15/52)
Paddy DeMarco (U.S.; 3/5/54)
Jimmy Carter (U.S.; 11/17/54) 
Wallace (“Bud”) Smith (U.S.; 6/29/55) 
Joe Brown (U.S.; 8/24/56)
Carlos Ortiz (P.R.; 4/21/62)
Ismael Laguna (Pan.; 4/10/65)
Carlos Ortiz (P.R.; 11 /13/65)
Carlos Teo Cruz (Dom.Rep.; 6/29/68) 
Armando Ramos (U.S.; 2/18/69) 
Ismael Laguna (Pan.; 3/3/70) 

stripped of WBC title in 1970

Ken Buchanan (U.K.; 9/26/1970) 
Roberto Duran (Pan.; 6/26/72) 

gave up title in 1979 
Ernesto Espafia (Venez.; 6/16/79) 
Hilmer Kenty (U.S.; 3/2/80)
Sean O’Grady (U.S.; 4/12/81) 

stripped of title in 1981 
Claude Noel (Trinidad; 9/12/81) 
Arturo Frias (U.S.; 12/5/81)
Ray Mancini (U.S.; 5/8/82) 
Livingstone Bramble (Vir.ls.; 6/1/84) 
Edwin Rosario (P.R.; 9/26/86)

Rodolfo Gonzales (Mex.; 11/10/1972) 
Suzuki Ishimatsu (Japan; 4/11/74) 
Esteban de Jesus (P.R.; 5/8/76)
Roberto Daran (Pan.; 1/21/78) 
gave up title in 1979 

Jim Watt (U.K.; 4/17/79)
Alexis Argüello (Nie.; 6/20/81) 

gave up title in 1983 
Edwin Rosario (P.R.; 5/1/83)
José Luis Ramirez (Mex.; 11/3/84) 
Hector Camacho (P.R.; 8/10/85) 

stripped of title in 1987 
Jose Luis Ramirez (Mex.; 7/19/87)

*Unti! 1912 usually 133 pounds, but sometimes as high as 140 pounds.

World junior lightweight Champions-—top weight 130 pounds

Undisputed Champions 
(country; title awarded)

WBA WBC

Johnny Dundee (U.S.; 11/18/1921) 
Jack Bernstein (U.S.; 5/30/23) 
Johnny Dundee (U.S.; 12/17/23) 
Steve (“Kid”) Sullivan (U.S.; 6/20/24) 
Mike Ballerino (U.S.; 4/1/25)
Tod Morgan (U.S.; 12/2/25)
Benny Bass (U.S.; 12/20/29)
Kid Chocolate (Eligio Sardinias, 

Cuba; 7/15/31)
Frankie Klick (U.S.; 12/25/33) 

title vacant from 1934 
Sandy Saddler (U.S.; 12/6/49) 
title vacant from 1951 

Harold Gomes (U.S.; 7/20/59)
Gabriel (“Flash”) Elorde 
(Phil.; 3/16/60)

Numata Yoshiaki (Japan; 6/15/67) 
Kobayashi Hiroshi (Japan; 12/14/67) 
stripped of WBC title in 1969

Alfredo Marcano (Venez.; 7/29/1971) Rene Barrientos (Phil.; 2/15/1969)
Ben Villaflor (Phil.; 4/25/72) Numata Yoshiaki (Japan; 4/5/70)
Shibata Kuniaki (Japan; 3/12/73) Ricardo Arredondo (Mex.; 10/10/71)
Ben Viliaflor (PhiL; 10/17/73) Shibata Kuniaki (Japan; 2/28/74)
Samuel Serrano (P.R.; 10/16/76) Alfredo Escalera (P.R.; 7/5/75)
Uehara Yasutsune (Japan; 8/2/80) Alexis Argüello (Nie.; 1/28/78)
Samuel Serrano (P.R.; 4/9/81) gave up title in 1980 
Roger Mayweather (U.S.; 1/19/83) Rafaei Lirnon (Mex.; 12/11/80)
Rocky Lockridge (U.S.; 2/26/84) Cornelius Boza-Edwards (Uganda; 3/8/81) 
Wilfredo Gómez (P.R.; 5/19/85) Rotando Navarette (Phil.; 8/29/81)
Alfredo Layne (Pan.; 5/24/86) Rafael Limón (Mex.; 5/29/82)
Brian Mitchell (S.Af.; 9/27/86) Bobby Chacon (U.S.; 12/11/82)

stripped of title in 1983 
Hector Camacho (U.S.; 8/7/83) 
gave up title in 1984 

Julio César Chavez (Mex.; 9/13/84)

World featherweight Champions— top weight 126 pounds*

Undisputed Champions (country; title awarded) IUIIjBllllBlllllllBifflMIll WBC

George Dixon (Can.; 6/27/1892) 
title in dispute from 1897 

Terry McGovern (U.S.; 2/1/1900) 
Young Corbett (William Rothwell, 

U.S.; 11/28/01) 
title vacant in 1904 

Brooklyn Tommy Sullivan (U.S.; 
10/13/04)
title vacant from 1905 

Abe Atell (U.S.; 2/22/06)
Johnny Kilbane (U.S.; 2/22/12) 
Eugene Criqui (Fr.; 6/2/23)
Johnny Dundee (U.S.; 7/26/23) 

gave up title in 1924 
Louis (“Kid”) Kaplan (U.S.; 1/2/25) 
gave up title in 1927 

Tony Canzoneri (U.S.; 2/10/28) 
Andre Routis (Fr.; 9/28/28)

Battling Battalino (U.S.; 9/23/1929) 
gave up title in 1932 

Henry Armstrong (U.S.; 10/29/37) 
gave up title in 1938 

Joey Archibald (U.S.; 4/18/39) 
title in dispute from 1940 

Willie Pep (U.S.; 6/7/46)
Sandy Saddler (U.S.; 10/29/48) 
Willie Pep (U.S.; 2/11/49)
Sandy Saddler (U.S.; 9/8/50) 

retired in 1957
Hogan Bassey (Nigeria; 6/24/57) 
Davey Moore (U.S.; 3/18/59)
Sugar Ramos (Cuba; 3/21/63) 
Vicente Saldivar (Mex.; 9/26/64) 

retired 1967-70

Raoul Rojas (U.S.; 3/28/1968)
Saijo Shozo (Japan; 9/28/68)
Antonio Gómez (Venez.; 9/2/71) 
Ernesto Marcel (Pan.; 8/19/72) 

retired in 1974
Rubén Olivares (Mex.; 7/9/74)
Alexis Argüello (Nie.; 11/23/74) 

gave up title in 1976 
Rafael Ortega (Pan.; 1/15/77)
Cecilio Lastra (Spain; 12/17/77) 
Eusebio Pedroza (Pan.; 4/15/78) 
Barry McGuigan (N.lre.; 6/8/85)
Steve Cruz (U.S.; 6/23/86)
Antonio Esparragoza (Venez.; 3/6/87)

Johnny Famechon (Australia; 1/21/1969) 
Vicente Saldivar (Mex.; 5/9/70)
Shibata Kuniaki (Japan; 12/11/70) 
Clemente Sanchez (Mex.; 5/19/72)
José Legra (Spain; 12/16/72)
Eder Jofre (Braz.; 5/5/73) 

stripped of title in 1974 
Bobby Chacon (U.S.; 9/7/74)
Rubén Olivares (Mex.; 6/20/75)
David Kotey (Ghana; 9/20/75)
Danny López (U.S.; 11/5/76)
Salvador Sanchez (Mex.; 2/2/80) 

died in 1982
Juan LaPorte (P.R.; 9/15/82)
Wilfredo Gómez (P.R.; 3/31/84)
Azumah Nelson (Ghana; 12/8/84)

*Until 1901 weight varied between 115 and 122 pounds.

World junior featherweight Champions
(also called super bantamweight)— top weight 122 pounds*

WBA (country; title awarded) WBC

Hong Soo Hwan (S.Kor.; 11/26/1977) 
Ricardo Cardona (Colom.; 5/7/78) 
Leo Randolph (U.S.; 5/4/80)
Sergio Palma (Arg.; 8/9/80)
Leonardo Cruz (Dom.Rep.; 6/12/82) 
Loris Stecca (Italy; 2/22/84)
Victor Callejas (P.R.; 5/26/84) 

stripped of title in 1986 
Louie Espinoza (U.S.; 1/16/87)

Rigoberto Riasco (Pan.; 4/3/1976) 
Kobayashi Kazuo (Japan; 10/10/76) 
Yum Dong Kyun (S.Kor.; 11/24/76) 
Wilfredo Gómez (P.R.; 5/21/77) 

gave up title in 1983 
Jaime Garza (U.S.; 6/15/83)
Juan Meza (Mex.; 11/3/84) 
Guadalupe Pintor (Mex.; 8/18/85) 
Samart Payakaroon (Thai.; 1/18/86) 
Jeff Fenech (Australia; 5/8/87)i

‘Weight division at first recognized only by WBC.
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World bantamweight Champions— top weight 118 pounds*

Undisputed Champions (country; title awarded) WBA WBC

Terry McGovern (U.S.; 9/12/1899) 
gave up title in 1900 

Harry Harris (U.S.; 3/18/01) 
gave up title in 1901 

Harry Forbes (U.S.; 4/2/01) 
Frankie Neil (U.S.; 8/13/03)
Joe Bowker (U.K.; 10/17/04) 

gave up title in 1905; 
title in dispute 

Kid Williams (U.S.; 6/9/14)
Pete Herman (U.S.; 1/9/17)
Joe Lynch (U.S.; 12/22/20)
Pete Herman (U.S.; 7/25/21) 
Johnny Buff (U.S.; 9/23/21)
Joe Lynch (U.S.; 7/10/22)
Abe Goldstein (U.S.; 3/21/24) 
Eddie Martin (U.S.; 12/19/24) 
Charlie Rosenberg (U.S.; 3/20/25) 

stripped of title in 1927; 
title in dispute

Panama AI Brown (Pan.; 6/18/29) 
stripped of NBA (later WBA) 
title in 1934; 
title in dispute

Sixto Escobar (P.R.; 8/31/36) *

Harry Jeffra (U.S.; 9/23/1937) 
Sixto Escobar (P.R.; 2/20/38) 

gave up title in 1939 
Lou Salica (U.S.; 1/13/41)
Manuel Ortiz (U.S.; 8/7/42)
Harold Dade (U.S.; 1/6/47) 
Manuel Ortiz (U.S.; 3/11/47)
Vic Toweel (S.Af.; 5/31/50)
Jimmy Carruthers (Australia; 

11/15/52) 
retired in 1954; 
title in dispute

Alphonse Halimi (Alg.; 11/6/57) 
José Becerra (Mex.; 7/8/59) 

retired in 1961 
Eder Jofre (Braz.; 1/18/62) 
Harada Mashiko (Japan; 5/17/65) 
Lionel Rose (Australia; 2/26/68) 
Rüben Olivares (Mex.; 8/22/69) 
Chucho Castillo (Mex.; 10/16/70) 
Rubén Olivares (Mex.; 4/3/71) 
Rafael Herrera (Mex.; 3/19/72) 
Enrique Pinder (Pan.; 7/30/72) 

stripped of WBC title in 1972

Romeo Anaya (Mex.; 1/20/1973)
Arnold Taylor (S.Af.; 11/3/73)
Hong Soo Hwan (S.Kor.; 7/3/74) 
Alfonso Zamora (Mex.; 3/14/75)
Jorge Lujan (Pan.; 11/19/77)
Julian Solls (P.R.; 8/29/80)
Jeff Chandler (U.S.; 11/14/80)
Richie Sandoval (U.S.; 4/7/84)
Gaby Canizales (U.S.; 3/10/86) 
Bernardo Pinango (Venez.; 6/4/86) 
gave up title in 1987 

Takuyama Muguruma (Japan; 3/29/87) 
Prak Chan-Young (S.Kor.; 5/24/87) 
Wilfredo Vasquez (P.R.; 10/4/87)

Rafael Herrera (Mex.; 4/15/1973) 
Rudolfo Martlnez (Mex.; 12/7/74) 
Carlos Zarate (Mex.; 5/8/76) 
Guadalupe Pintor (Mex.; 6/3/79) 

stripped of title in 1983 
Alberto Davila (U.S.; 9/1/83) 

stripped of title in 1985 
Daniel Zaragoza (Mex.; 5/4/85) 
Miguel Lora (Colom.; 8/9/85)

*Until 1920 weight limits varied between 105 and 116 pounds.

“Fighting Harada” (beneath) of Japan in a 
clinch with Eder Jofre of Brazil during the 14th 
round of the 15-round bantamweight title bout 
he later won, in 1965
AP/Wide World Photos

World junior bantamweight Champions
(also called super flyweight)— top weight 115 pounds

WBA (country; title awarded) WBC

Gustavo Ballas (Arg.; 9/12/1981) 
Rafael Pedroza (Pan.; 12/5/81) 
Watanabe Jiro (Japan; 4/8/82) 

stripped of title in 1984 
Kaosai Galaxy (Thai.; 11/21/84)

Rafael Orono (Venez.; 2/1/1980) 
Kim Chul Ho (S.Kor.; 1/24/81) 
Rafael Orono (Venez.; 11/28/82) 
Payao Poontarat (Thai.; 11/27/83) 
Watanabe Jiro (Japan; 7/5/84) 
Gilberto Roman (Mex.; 3/30/86) 
Santos Laciar (Arg.; 5/16/87)

World fly weight Champions—top weight 112 pounds

Undisputed Champions WBA WBC
(country; title awarded)

Jimmy Wilde (U.K.; 12/18/1916) 
Pancho Villa (Francisco Guilledo, 

Phil.; 6/18/23) 
died in 1925

Fidel La Barba (U.S.; 1/21/27) 
retired in 1927; 
title in dispute 

Benny Lynch (U.K.; 1/19/37) 
gave up title in 1938; 
title in dispute

Jackie Paterson (U.K.; 6/19/43) 
title in dispute from 1947 

Rinty Monaghan (Ire.; 3/23/48) 
retired in 1950 

Terry Allen (U.K.; 4/25/50)
Dado Marino (Hawaii; 8/1/50)
Shirai Yoshio (Japan; 5/19/52) 
Pascual Pérez (Arg.; 11/26/54)
Pone Kingpetch (Thai.; 4/16/60) 
Harada Masahiko (Japan; 10/10/62) 
Pone Kingpetch (Thai.; 1/12/63) 
Ebihare Hiroyuki (Japan; 9/18/63) 
Pone Kingpetch (Thai.; 1/23/64) 
Salvatore Burruni (Italy; 4/23/65) 
title in dispute from 1965

Berkrerk Chartvanchai (Thai.; 4/14/1970) Chartchai Chionoi (Thai.; 3/20/1970) 
Ohba Masao (Japan; 10/22/70) Erbito Salavarria (Phil.; 12/7/70)

died in 1973 stripped of title in 1971
Chartchai Chionoi (Thai.; 5/17/73) 
Hanagata Susumu (Japan; 10/18/74) 
Erbito Salavarria (Phil.; 4/1/75) 
Alfonso López (Pan.; 2/27/76) 
Gustavo Espadas (Mex.; 10/2/76) 
Betulio Gonzalez (Venez.; 8/12/78) 
Luis Ibarra (Pan.; 11 /17/79)
Kim Tae Shik (S.Kor.; 2/16/80)
Peter Mathebula (S.Af.; 12/13/80) 
Santos Laciar (Arg.; 3/28/81)
Luis Ibarra (Pan.; 6/6/81)
Juan Herrera (Mex.; 9/26/81)
Santos Laciar (Arg.; 5/1/82) 

gave up title in 1985 
Hilario Zapata (Pan.; 10/5/85)
Fidel Bassa (Colom.; 2/13/87)

Betulio Gonzalez (Venez.; 11/20/71) 
Venice Borkorsor (Thai.; 9/29/72) 

gave up title in 1973 
Betulio Gonzalez (Venez.; 8/4/73) 
Oguma Shoji (Japan; 10/1/74)
Miguel Canto (Mex.; 1/8/75)
Park Chan Hee (S.Kor.; 3/18/79)
Oguma Shoji (Japan; 5/18/80)
Antonio Avelar (Mex.; 5/12/81) 
Prudencio Cardona (Colom.; 3/20/82) 
Freddie Castillo (Mex.; 7/24/82)
Eleoncio Mercedes (Dom.Rep.; 11/6/82) 
Charlie Magri (U.K.; 3/15/83)
Frank Cedeno (Phil.; 9/27/83)
Kobayashi Koji (Japan; 1/18/84)
Gabriel Bernal (Mex.; 4/9/84)
Sot Chitalada (Thai.; 10/8/84)

World junior flyweight Champions— top weight 108 pounds

WBA (country; title awarded) WBC

Jaime Rios JPan.; 8/23/1975)
Juan Guzman (Dom.Rep.; 7/1/76) 
Gushiken Yoko (Japan; 10/10/76) 
Pedro Flores (Mex.; 3/8/81)
Kim Hwan Jin (S.Kor.; 7/19/81) 
Tokashiki Katsuo (Japan: 12/16/81) 
Lupe Madera (Mex.; 7/10/83) 
Francisco Quiroz (Dom.Rep.; 5/19/84) 
Joey Olivo (U.S.; 3/29/85)
Yuh Myung Woo (S.Kor.; 12/8/85)

Franco Udella (Italy; 4/4/1975) 
stripped of title in 1975 

Luis Alberto Estaba (Venez.; 9/13/75) 
Freddie Castillo (Mex.; 2/19/78) 
Netrnoi Sor Vorasingh (Thai.; 5/6/78) 
Kim Sung Jun (S.Kor.; 9/30/78) 
Nakajima Shigeo (Japan; 1/3/80) 
Hilario Zapata (Pan.; 3/24/80)
Amado Ursua (Mex.; 2/6/82)
Tomori Tadashi (Japan; 4/13/82) 
Hilario Zapata (Pan.; 7/20/82)
Chang Jung Koo (S.Kor.; 3/26/83)
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CHESS
Though not all records of men’s world Chess 
championships start at the same point, Wil­
helm Steinitz is generally considered the first 
modem chess master. Not until 1946 did the 
world chess governing body, the Fédération 
Internationale des Échecs (FIDE; founded 
1924), clearly assert control over world cham- 
pionship play and create a body of mies that 
universally govemed international chess. In 
1946 zonal and interzonal toumaments were 
established to determine the main challenger 
to the title.

Since 1953, women’s chess championships 
have been similarly organized, except that 
there are no interzonal chess toumaments. Up 
until that toumament—except for the 1934 
and 1937 matches between Vera Menchik and 
Sonja Graf—the women’s chess toumaments 
were played on an each-player-plays-each basis.

Anatoly Karpov (left) unsuccessfully defending his title in 1985 against Gary Kasparov, who became the 
youngest world chess Champion ever.
Time Magazine

World Chess Champ World Chess Ch

year winner runner-up year runner-up

1866 W. Steinitz (Austria)
1872 W. Steinitz (Austria)
1876 W. Steinitz (Austria)
1886 W. Steinitz (Austria)
1889 W. Steinitz (Austria)
1890-91 W. Steinitz (Austria)
1892 W. Steinitz (Austria)
1894 E. Lasker (Ger.)
1896-97 E. Lasker (Ger.)
1907 E. Lasker (Ger.)
1908 E. Lasker (Ger.)
1909 E. Lasker (Ger.)
1910 E. Lasker (Ger.)

E. Lasker (Ger.)
1921 J.R. Capablanca (Cuba)
1927 A. Alekhine (Fr.)
1929 A. Alekhine (Fr.)
1934 A. Alekhine (Fr.)
1935 M. Euwe (Neth.)
1937 A. Alekhine (Fr.)
1948 M. Botvinnik (U.S.S.R.)*
1951 M. Botvinnik (U.S.S.R.)
1954 M. Botvinnik (U.S.S.R.)
1957 V. Smyslov (U.S.S.R.)
1958 M. Botvinnik (U.S.S.R.)
1960 M. Tal (U.S.S.R.)
1961 M. Botvinnik (U.S.S.R.)
1963 T. Petrosyan (U.S.S.R.)
1966 T. Petrosyan (U.S.S.R.)
1969 B. Spassky (U.S.S.R.)
1972 R. Fischer (U.S.)
1975 A. Karpov (U.S.S.R.)t
1978 A. Karpov (U.S.S.R.)
1981 A. Karpov (U.S.S.R.)
1984-85 G. Kasparov (U.S.S.R.)
1986 G. Kasparov (U.S.S.R.)

A. Anderssen (Ger.)
J.H. Zukertort (Pol.)
J.H. Blackburne (Eng.)
J.H. Zukertort (Pol.)
M.l. Chigorin (Russia)
I. Gunsberg (Eng.)
M.l. Chigorin (Russia)
W. Steinitz (Austria)
W. Steinitz (Austria)
F.J. Marshall (U.S.)
S. Tarrasch (Ger.)
D. Janowski (Fr.)
C. Schlechter (Austria)
D. Janowski (Fr.)
E. Lasker (Ger.)
J. R. Capablanca (Fr.)
E.D. Bogolyubov (U.S.S.R.) 
E.D. Bogolyubov (U.S.S.R.)
A. Alekhine (Fr.)
M. Euwe (Neth.)

D. Bronshtein (U.S.S.R.)
V. Smyslov (U.S.S.R.)
M. Botvinnik (U.S.S.R.)
V. Smyslov (U.S.S.R.)
M. Botvinnik (U.S.S.R.)
M. Tal (U.S.S.R.)
M. Botvinnik (U.S.S.R.) 
ö. Spassky (U.S.S.R.)
T. Petrosyan (U.S.S.R.)
B. Spassky (U.S.S.R.)
t
V. Korchnoy (U.S.S.R.)
V. Korchnoy (U.S.S.R.)
A. Karpov (U.S.S.R.)
A. Karpov (U.S.S.R.)

* Alekhine died in 1946 leaving the title vacant, and Botvinnik won a 
five-round match toumament of five players. fBy default. Fischer 
was stripped of the title for failure to comply with an FIDE ruling, 
and Karpov was declared the new world Champion.

1927
1930
1931
1933
1934
1935 
1937 
1939 
1949-50 
1953 
1956

1958
1959-60
1962
1965
1969
1972
1976
1978
1981
1984
1986

V. Menchik (Czech.)
V. Menchik (Czech.)
V. Menchik (Czech.)
V. Menchik (Czech.)
V. Menchik (Czech.)*
V. Menchik (Czech.)
V. Menchik (Eng.)t 
V. Menchik (Eng.)*
L. Rudenko (U.S.S.R.)
E. Bykova (U.S.S.R.)
O. Rubtsova (U.S.S.R.)§

E. Bykova (U.S.S.R.)
E. Bykova (U.S.S.R.)
N. Gaprindashvili (U.S.S.R.)
N. Gaprindashvili (U.S.S.R.) 
N. Gaprindashvili (U.S.S.R.) 
N. Gaprindashvili (U.S.S.R.) 
N. Gaprindashvili (U.S.S.R.)
M. Chiburdanidze (U.S.S.R.) 
M. Chiburdanidze (U.S.S.R.) 
M. Chiburdanidze (U.S.S.R.) 
M. Chiburdanidze (U.S.S.R.)

K. Beskow (Swed.)
P. Wolff-Kalmar (Austria)
P. Wolff-Kalmar (Austria) 
E.C. Price (Eng.)
S. Graf (Ger.)
R. Gerlecka (Pol.)
S. Graf (Ger.)
S. Graf (Ger.)
O. Rubtsova (U.S.S.R.)
L. Rudenko (U.S.S.R.)
L. Rudenko (U.S.S.R.)
E. Bykova (U.S.S.R.)
0 . Rubtsova (U.S.S.R.)
K. Zvorykina (U.S.S.R.)
E. Bykova (U.S.S.R.)
A. Kushnir (U.S.S.R.)
A. Kushnir (U.S.S.R.)
A. Kushnir (U.S.S.R.)
N. Aleksandriya (U.S.S.R.)
N. Gaprindashvili (U.S.S.R.)
N. Aleksandriya (U.S.S.R.)
1. Levitina (U.S.S.R.)
E. Akhmilovskaya (U.S.S.R.)

*Match played for world title, but privately arranged and not approved 
by FIDE. fPrivately arranged match, approved by FIDE. *Killed in air 
raid on London in 1944, title left vacant. §Three-way match-tournament.

International Team Chess 
Championships— men

International Team Chess 
Championships— women

year winner runner-up year winner runner-up

1927 Hungary Denmark 1957 U.S.S.R.* Romania
1928 Hungary United States 1963 U.S.S.R. Yugoslavia
1930 Poland Hungary 1966 U.S.S.R. Romania
1931 United States Poland 1969 U.S.S.R. Hungary
1933 United States Czechoslovakia 1972 U.S.S.R. Romania
1935 United States Sweden 1974 U.S.S.R.t Romania
1937
1939

United States 
Germany

Hungary
Poland

1976 Israel United Kingdom 
Spain

1950 Yugoslavia Argentina 1978 U.S.S.R. Hungary
1952 U.S.S.R. Argentina 1980 U.S.S.R. Hungary
1954 U.S.S.R. Argentina 1982 U.S.S.R. Romania
1956 U.S.S.R. Yugoslavia 1984 U.S.S.R. Bulgaria
1958
1960

U.S.S.R.
U.S.S.R.

Yugoslavia 
United States

1986 U.S.S.R. Hungary

1962 U.S.S.R.
1964 U.S.S.R.
1966 U.S.S.R.
1968 U.S.S.R.
1970 U.S.S.R.
1972 U.S.S.R.
1974 U.S.S.R.
1976 United States 
1978 Hungary 
1980 U.S.S.R.
1982 U.S.S.R.
1984 U.S.S.R.
1986 U.S.S.R.

Vugoslavia
Yugoslavia
United States
Yugoslavia
Hungary
Hungary
Yugoslavia
The Netherlands
U.S.S.R.
Hungary
Czechoslovakia
United Kingdom
United Kingdom

*Tied score. Winner declared on basis 
of match wins. fTied score. Winner 
determined in playoff match.



Sporting Record 132

CONTRACT BRIDGE 
The world team contract bridge champi­
onships were instituted in 1950 with what was 
then an annual and zonal competition called 
the Bermuda Bowl. When the World Team 
Olympiad, held quadrennially, was added to 
the contract bridge calendar in 1960, it rep- 
resented the world team championship. The 
only exception to this rule occurred in 1976, 
when both events were held. The Bermuda

Bowl is organized by the World Bridge Feder­
ation (WBF; founded 1958), and since 1977 it 
has been held in odd-numbered years. Among 
women’s teams the major competition is the 
World Team Olympiad, although another team 
competition, the Venice Trophy, was inaugu- 
rated in 1974. In pairs competition the qua- 
drennial World Pair Championship (inaugu- 
rated 1962) is the premiere international event.

Bermuda Bowl World Team Olympiad

year winner runner-up year open winner open runner-up women’s winner women’s runner-up

1950 United States United Kingdom
1951 United States Italy
1952 postponed
1953 United States Sweden
1954 United States France
1955 United Kingdom United States
1956 Frarice United States
1957 Italy United States
1958 Italy United States
1959 Italy United States
1960 not held— World Team Olympiad
1961 Italy North America
1962 Italy North America
1963 Italy North America
1964 not held— 2nd World Team Olympiad
1965 Italy United States
1966 Italy North America
1967 Italy North America
1968 not held— 3rd World Team Olympiad
1969 Italy Taiwan
1970 North America Taiwan
1971 United States France
1972 not held— 4th World Team Olympiad
1973 Italy United States
1974 Italy North America
1975 Italy North America
1976 North America Italy
1977 North American Challengers North American Defenders
1979 North America Italy
1981 United States Pakistan
1983 United States Italy
1985 United States Austria
1987 United States United Kingdom

1960 France 
1964 Italy 
1968 Italy 
1972 Italy 
1976 Brazil 
1980 France 
1984 Poland

United Kingdom 
United States 
United States 
United States 
Italy
United States 
France

United Arab Republic
Great Britain
Sweden
Italy
Italy
United States 
United States

France 
United States 
South Africa 
South Africa 
United Kingdom 
Italy
United Kingdom

World Contract Bridge Pair Championship

year open winner women’s winner mixed winner

1962 France 
1966 Netherlands 
1970 Austria 
1974 United States 
1978 Brazii 
1982 United States 
1986 United States

United Kingdom 
United Kingdom 
United States 
United Kingdom 
United States 
United States 
United States

United Kingdom 
United States 
United States 
Switzerland 
United States 
Canada 
United States

CRICKET
Cricket is one of the national Sports of En­
gland, and consequently it is played in nearly 
all the countries with which England has been 
associated; it is particularly populär in Aus- 
tralia, South Africa, New Zealand, the West 
Indies, India, Pakistan, and Sri Lanka. The 
most important international cricket matches 
are the Test matches which have been played 
since 1877.
The table is designed to be read from left to 

right across the columns. This will indicate, 
for example, that in Test match play against 
England, South Africa has won 18 games, has 
had 38 drawn matches, and has lost 46 games.

British team captain Mike Gatting, batting in a 1986 Test match against Australia
Leo Mason

All-time First-class Test Cricket Standings (as of August 31,1987)

England Australia 
wins draws losses w d i

South Africa 
w d I

West Indies 
w d I

New Zealand 
w d I

India 
w d lllllli

Pakistan 
w d lllllli

Sri Lanka 
w d I

England v. 88 76 97 46 38 18 21 34 35 30 29 4 29 34 11 13 27 4 1 1 0
Australia v. 97 76 88 29 13 11 27 16* 19 9 7 5 20 17* 8 11 9 8 1 0 0
South Africa v. 18 38 46 11 13 29 t 19 6 2 t t t
West Indies v. 35 34 21 19 16* 27 t 8 12 4 22 27 5 8 9 5 t
New Zealand v. 4 29 30 5 7 9 2 6 19 4 12 8 4 11 10 3 14 10 4 2 0
India v. 11 34 29 8 17* 20 t 5 27 22 10 11 4 4 29 7 3 3 1
Pakistan v. 4 27 13 8 9 11 t 5 9 8 10 14 3 7 29 4 5 3 1
Sri Lanka v. 0 1 1 0 0 ■ ■ t t 0 2 4 1 3 3 1 3 5

*lncluding one tie. fNo matches.
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CURLING
The game of curling is somewhat akin to 
bowls in its object of play, though, unlike 
bowls, it varies little from country to coun­
try—except perhaps in the type of broom used 
and in other pieces of equipment (excluding 
the standardized curling stone). The men’s 
world curling championship (from 1959 to 
1967 called the Scotch Whisky Cup; 1968- 
85, the Silver Broom) was instituted in 1959; 
since 1986 this toumament has been known 
as the International Olympic Committee Pres­
ident’s Cup. Although curling has been played 
among women of many countries since at 
least the mid-20th Century, the first women’s 
world curling championship was not held un- 
til 1979.

The Scottish national team in the 1986 President’s Cup
Colorsport

international Olympic Committee President’s Cup World Curling
pionship— women

year winner runner-up year winner runner-up
winner runner-up

1959 Canada Scotland 1974 United States Sweden
1960 Canada Scotland 1975 Switzerland United States 1979 Switzerland Sweden
1961 Canada Scotland 1976 United States Scotland 1980 Canada Sweden
1962 Canada United States 1977 Sweden Canada 1981 Sweden Canada
1963 Canada Scotland/United States 1978 United States Norway 1982 Denmark Sweden
1964 Canada Scotland 1979 Norway Switzerland 1983 Switzerland Norway
1965 United States Canada 1980 Canada Norway 1984 Canada Switzerland
1966 Canada Scotland 1981 Switzerland United States 1985 Canada Scotland
1967 Scotland Sweden 1982 Canada Switzerland 1986 Canada West Germany
1968 Canada Scotland 1983 Canada WestGermany 1987 Canada West Germany
1969 Canada United States 1984 Norway Switzerland
1970 Canada Scotland 1985 Canada Sweden
1971 Canada Scotland 1986 Canada Scotland
1972 Canada United States 1987 Canada West Germany
1973 Sweden Canada

CYCLING
By all accounts, the greatest cycling event of 
all is the Tour de France road race (founded 
1903). It is raced in several stages over dis- 
tances exceeding 3,500 km (2,175 miles). 
From 1911 to 1929 distances exceeded 5,300 
km. A Tour de France for women was first 
held, over an 18-stage course of 991 km, in 
1984.

In addition to this and a great number of 
other road races held yearly, there are yearly 
world championship road races (both amateur 
and professional for men, amateur only for 
women). Track racing championships are also 
held. The oldest events of track racing are 
the sprint (in which only the last part of the 
race can actually be considered sprinting) and

the pursuit (both a team and individual event 
in which contestants start the race on oppo- 
site sides of the track and attempt to catch 
each other). Other contests in the world track 
championship include motor-paced events for 
both amateur and professional and an event 
known as keirin, a partially-paced sprint race 
of Japanese origin.

Tour de France

year winner km year winner km

1903 M. Garin (Fr.) 2,428 1950 F. Kubier (Switz.) 4,775
1904 H. Cornet (Fr.) 2,388 1951 H. Koblet (Switz.) 4,697
1905 L. Trousselier (Fr.) 2,975 1952 F. Coppi (Italy) 4,807
1906 R. Pottier (Fr.) 4.637 1953 L. Bobet (Fr.) 4,479
1907 L. Petit-Breton (Fr.) 4,488 1954 L. Bobet (Fr.) 4,469
1908 L. Petit-Breton (Fr.) 4,487 1955 L. Bobet (Fr.) 4,855
1909 F. Faber (Lux.) 4,507 1956 R. Walkowiak (Fr.) 4,496
1910 O. Lapize (Fr.) 4,474 1957 J. Anquetil (Fr.) 4,686
1911 G. Garrigou (Fr.) 5,344 1958 C. Gaul (Lux.) 4,319
1912 O. Defraye (Belg.) 5,319 1959 F. Bahamontes (Spain) 4,355
1913 P. Thys (Belg.) 5,387 1960 G. Nencini (Italy) 4,173
1914 P. Thys (Belg.) 5,405 1961 J. Anquetil (Fr.) 4,397
1915-18 not held 1962 J. Anquetil (Fr.) 4,274
1919 F. Lambot (Belg.) 5,560 1963 J. Anquetil (Fr.) 4,137
1920 P. Thys (Belg.) 5,519 1964 J. Anquetil (Fr.) 4,504
1921 L. Seieur (Belg.) 5,484 1965 F. Gimondi (Italy) 4,183
1922 F. Lambot (Belg.) 5,375 1966 L. Aimar (Fr.) 4,303
1923 H. Pélissier (Fr.) 5,386 1967 R. Pingeon (Fr.) 4,780
1924 O. Bottecchia (Italy) 5,425 1968 J. Janssen (Neth.) 4,662
1925 O. Bottecchia (Italy) 5,430 1969 E. Merckx (Belg.) 4,110
1926 L. Buysse (Belg.) 5,745 1970 E. Merckx (Belg.) 4,366
1927 N. Frantz (Lux.) 5,341 1971 E. Merckx (Belg.) 3,689
1928 N. Frantz (Lux.) 5,377 1972 E. Merckx (Belg.) 3,846
1929 M. De Waele (Belg.) 5,286 1973 L. Ocana (Spain) 4,140
1930 A. Leducq (Fr.) 4,818 1974 E. Merckx (Belg.) 4,098
1931 A. Magne (Fr.) 5,095 1975 B. Thévenet (Fr.) 4,000
1932 A. Leducq (Fr.) 4,520 1976 L. Van Impe (Belg.) 4,050
1933 G. Speicher (Fr.) 4,395 1977 B. Thévenet (Fr.) 4,098
1934 A. Magne (Fr.) 4,363 1978 B. Hinault (Fr.) 3,920
1935 R. Maes (Belg.) 4,338 1979 B. Hinault (Fr.) 3,719
1936 S. Maes (Belg.) 4,442 1980 J. Zoetemelk (Neth.) 3,948
1937 R. Lapébie (Fr.) 4,415 1981 B. Hinault (Fr.) 3,765
1938 G. Bartali (Italy) 4,694 1982 B. Hinault (Fr.) 3,489
1939 S. Maes (Belg.) 4,224 1983 L. Fignon (Fr.) 3,568
1940-46 not held 1984 L. Fignon (Fr.) 3,880
1947 J. Robic (Fr.) 4,640 1985 B. Hinault (Fr.) 4,100
1948 G. Bartali (Italy) 4,922 1986 G. LeMond (U.S.) 4,091
1949 F. Coppi (Italy) 4,808 1987 S. Roche (Ire.) 4,100

Eddie Merckx, five-time winner of the Tour de France, leading the pack in the 
Paris-Roubaix race, 1974
John Pierce— All-Sport USA
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Cycling World Track Championships— men

year sprint (amateur) sprint (professional) pursuit (amateur) pursuit (professional) motor-paced (amateur)

1893* A. Zimmerman (U.S.)
1893+ A. Zimmerman (U.S.)
1894* A. Lehr (Ger.)
1894t J. Eden (Neth.)
1895 J. Eden (Neth.)
1896 H. Reynolds (Ire.)
1897 E. Schräder (Den.)
1898 P. Albert (Ger.)
1899 T. Summersgill (Eng.)
1900 A. Didier-Nauts (Belg.)
1901 E. Maitrot (Fr.)
1902 C. Piard (Fr.)
1903 A.L. Reed (Eng.)
1904 M. Hurley (U.S.)
1905 J.S. Benyon (Eng.)
1906 F. Verri (Italy)
1907 J. Devoissoux (Fr.)
1908 V.L. Johnson (Eng.)
1909 W.J. Bailey (Eng.)
1910 W.J. Bailey (Eng.)
1911 W.J. Bailey (Eng.)
1912 D. MacDougall (U.S.)
1913 W.J. Bailey (Eng.)
1914-19 no competition
1920 M. Peeters (Neth.)
1921 B. Andersen (Den.)
1922 H.T. Johnson (Eng.)
1923 L. Michard (Fr.)
1924 L. Michard (Fr.)
1925 J. Meyer (Neth.)
1926 A. Martinetti (Italy)
1927 M. Engel (Ger.)
1928 W.F. Hansen (Den.)
1929 A. Mazairac (Neth.)
1930 L. Gerardin (Fr.)
1931 H. Harder (Den.)
1932 A. Richter (Ger.)
1933 J. van Egmond (Neth.)
1934 B. Pola (Italy)
1935 T. Merkens (Ger.)
1936 A. van Vliet (Neth.)
1937 J. van der Vijver (Neth.)
1938 J. van der Vijver (Neth.)
1939 J. Derksen (Neth.)
1940-45 no competition
1946 O. Plattner (Switz.)
1947 R. Harris (U.K.)
1948 M. Ghella (Italy)
1949 S. Patterson (Australia)
1950 M. Verdeun (Fr.)
1951 E. Sacchi (Italy)
1952 E. Sacchi (Italy)
1953 M. Morettini (Italy)
1954 C. Peacock (U.K.)
1955 G. Ogna (Italy)
1956 M. Rousseau (Fr.)
1957 M. Rousseau (Fr.)
1958 V. Gasparella (Italy)
1959 V. Gaspareila (Italy)
1960 S. Gaiardoni (Italy)
1961 S. Bianchetto (Italy)
1962 S. Bianchetto (Italy)
1963 P. Sercu (Belg.)
1964 P. Trentin (Fr.)
1965 O. Fakadze (U.S.S.R.)
1966 D. Morelon (Fr.)
1967 D. Morelon (Fr.)
1968 L. Borghetti (Italy)
1969 D. Morelon (Fr.)
1970 D. Morelon (Fr.)
1971 D. Morelon (Fr.)
1972 §
1973 D. Morelon (Fr.)
1974 A. Tkac (Czech.)
1975 D. Morelon (Fr,)
1976 §
1977 H.J. Geschke (E.Ger.)
1978 A. Tkac (Czech.)
1979 L. Hesslich (E.Ger.)
1980 §
1981 S. Kopylov (U.S.S.R.)
1982 S. Kopylov (U.S.S.R.)
1983 L. Hesslich (E.Ger.)
1984 §
1985 L. Hesslich (E.Ger.)
1986 M. Hübner (E.Ger.)
1987 L. Hesslich (E.Ger.)

R.T.C. Protin (Belg.)
P. Bourrilon (Fr.)
W. Arend (Ger.)
G.A. Banker (U.S.) 
Major Taylor (U.S.)
E. Jacquelin (Fr.)
T. Ellegaard (Den.)
T. Ellegaard (Den.)
T. Ellegaard (Den.)
I. Lawson (U.S.)
G. Poulain (Fr.)
T. Ellegaard (Den.)
E. Friol (Fr.)
T. Ellegaard (Den.)
V. Dupre (Fr.)
E. Friol (Fr.)
T. Ellegaard (Den.)
F. L. Kramer (U.S.)
W. Rutt (Ger.) 

no competition
R. Spears (Australia)
P. Moeskops (Neth.)
P. Moeskops (Neth.)
P. Moeskops (Neth.)
P. Moeskops (Neth.)
E. Kauffman (Switz.)
P. Moeskops (Neth.)
L. Michard (Fr.)
L. Michard (Fr.)
L. Michard (Fr.)
L, Michard (Fr.)
W.F. Hansen (Den.)
J. Scherens (Belg.)
J. Scherens (Belg.)
J. Scherens (Belg.)
J. Scherens (Belg.)
J. Scherens (Belg.)
J. Scherens (Belg.)
A. van Vliet (Neth.)

no competition

J. Derksen (Neth.)
J. Scherens (Belg.)
A. van Vliet (Neth.)
R. Harris (U.K.)
R. Harris (U.K.)
R. Harris (U.K.)
O. Plattner (Switz.)
A. van Vliet (Neth.)
R. Harris (U.K.)
A. Maspes (Italy)
A. Maspes (Italy)
J. Derksen (Neth.)
M. Rousseau (Fr.)
A. Maspes (Italy)
A. Maspes (Italy)
A. Maspes (Italy)
A. Maspes (Italy)
S. Gaiardoni (Italy)
A. Maspes (Italy)
G. Beghetto (Italy)
G. Beghetto (Italy)
P. Sercu (Belg.)
G. Beghetto (Italy)
P. Sercu (Belg.)
G. Johnson (Australia) 
L. Loeveseijn (Neth.)
R. Van Lancker (Belg.) 
R. Van Lancker (Belg.) 
P. Pedersen (Den.)
J. Nicholson (Australia) 
J, Nicholson (Australia) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Nakano K. (Japan) 
Tawara N. (Japan)

R. Rioland (Fr.)
G. Messina (Italy)
G. Messina (Italy)
K. E. Anderson (Den.)
S. Patterson (Austraiia) 
N. de Rossi (Italy)
P. van Heusden (Neth.)
G. Messina (Italy)
L. Faggin (Italy)
N. Sheil (U.K.)
E. Baldini (Italy)
C. Simonigh (Italy)
N. Sheil (U.K.)
R. Altig (W.Ger.)
M. Delattre (Fr.)
H, Nydam (Neth.)
K. Jensen (Den.)
J. Walschaerts (Belg.)
T. Groen (Neth.)
T. Groen (Neth.)
T. Groen (Neth.)
G. Bongers (Neth.)
M. Frey-Jensen (Den.) 
X. Kurmann (Switz.)
X. Kurmann (Switz.)
M. Rodriguez (Colom.)
§
K. Knudsen (Nor.)
H. Lutz (W.Ger.)
T. Huschke (E.Ger.)
§
N. Durpisch (E.Ger.)
D. Macha (E.Ger.)
N. Marakov (U.S.S.R.)
§
D. Macha (E.Ger.)
D. Macha (E.Ger.)
V. Kupovets (U.S.S.R.)
§
V. Ekimov (U.S.S.R.)
V. Ekimov (U.S.S.R.)
G. Umaras (U.S.S.R.)

L. S. Meintjes (S.Af.) 

W. Henie (Nor.)

M. Cordang (Neth.)
F. Ponscarme (Fr.)
E. Gould (Eng.)
A.J. Cherry (Eng.)
J.A. Nelson (U.S.)
L. Bastien (Fr.) 
Sievers (Ger.)
A Gornemann (Ger.) 
A. Audemars (Switz.) 
L. Meridith (Eng.)
L. Meridith (Eng.)
M. Bardonneau (Fr.)
L. Meridith (Eng.)
L. Meridith (Eng.)
L. Meridith (Eng.)
H. Hens (Belg.)
L. Meridith (Eng.) 

no competition 
L. Meridith (Eng.)
C. Blekemolen (Neth.) 

event discontinued

G. Peters (Neth.)
F. Coppi (Italy)
G. Schulte (Neth.)
F. Coppi (Italy)
A. Beviiacqua (Italy)
A. Beviiacqua (Italy)
S. Patterson (Australia)
S. Patterson (Australia)
G. Messina (Italy)
G. Messina (Italy)
G. Messina (Italy)
R. Rivière (Fr.)
R. Rivière (Fr.)
R. Rivière (Fr.)
R. Altig (W.Ger.)
R. Altig (W.Ger.)
H. Nydam (Neth.)
L. Faggin (Italy)
F. Bracke (Belg.)
L. Faggin (Italy)
L. Faggin (Italy)
T. Groen (Neth.)
H. Porter (U.K.)
F. Bracke (Belg.)
H. Porter (U.K.)
D, Baert (Belg.)
H. Porter (U.K.)
H. Porter (U.K.)
R. Schuiten (Neth.)
R. Schuiten (Neth.)
F. Moser (Italy)
G. Braun (W.Ger.)
G. Braun (W.Ger.)
B. Oosterbosch (Neth.) 
A. Doyle (U.K.)
A. Bondue (Fr.)
A. Bondue (Fr.)
S. Bishop (Australia)
H. -H. Oersted (Den.) 
H.-H. Oersted (Den.)
T. Doyle (U.K.)
H.-H. Oersted (Den.)

H. Gnas (W.Ger.)
H. Gnas (W.Ger.)
H. Gnas (W.Ger.)
J. Breuer (W.Ger.)
G. Mineboo (Neth.) 
G. Mineboo (Neth.) 
G. Mineboo (Neth.)
R. Podlesch (W.Ger.) 
M. Pronk (Neth.)
G. Mineboo (Neth.) 
M. Pronk (Neth.)
G. Mineboo (Neth.)
R. Podlesch (W.Ger.) 
J. de Nijs (Neth.)
R. Dotti (Italy)
M. Gentili (Italy)
M. Gentili (Italy)

*1-mile race. flO-mile race. $10-kilometre race. §Not held because of Olympic championships.

motor-paced (professional)

J. Michael (Eng.)
A.A. Chase (Eng.)
J.W. Stocks (Eng.)
R. Palmer (Eng.)
H. Gibson (Can.)
C. Huret (Fr.)
T. Robl (Ger.)
T. Robl (Ger.)
P. Dickentmann (Neth.) 
R. Walthour (U.S.)
R. Walthour (U.S.)
L. Darragon (Fr.)
L. Darragon (Fr.)
F. Ryser (Switz.)
G. Parent (Fr.)
G. Parent (Fr.)
G. Parent (Fr.)
G. Wiley (U.S.)
P. Guignard (Fr.)
no competition 

G. Seres (Fr.)
V. Unart (Belg.)
L. Vanderstuyft (Belg.) 
P. Suter (Switz.)
V. Unart (Beig.)
R. Grassin (Fr.)
V. Unart (Belg.)
V. Unart (Belg.)
W. Sawall (Ger.)
G. Paillard (Fr.)
E. Möller (Ger.)
W. Sawall (Ger.)
G. Paillard (Fr.)
C. Lacquehay (Fr.)
E. Metze (Ger.)
C. Lacquehay (Fr.)
A. Raynaud (Fr.)
W. Lohmann (Ger.)
E. Metze (Ger.) 

no competition

E. Frosio (Italy)
R. Lesueur (Fr.)
J.-J. Lamboley (Fr.)
E. Frosio (Italy)
R. Lesueur (Fr.)
J. Pronk (Neth.)
A. Verschueren (Belg.) 
A. Verschueren (Belg.)
A. Verschueren (Belg.) 
G. Timoner (Spain)
G. French (Australia)
P. De Paepe (Belg.)
W. Bücher (Switz.)
G. Timoner (Spain)
G. Timoner (Spain)
K. Marcell (W.Ger.)
G. Timoner (Spain)
L. Proost (Belg.)
G. Timoner (Spain)
G. Timoner (Spain)
R. DeLoof (Belg.)
L. Proost (Belg.)
L. Proost (Belg.)
J. Oudkerk (Neth.)
E. Rudolph (W.Ger.)
T. Verschueren (Belg.) 
T. Verschueren (Belg.) 
C. Stam (Neth.)
C. Stam (Neth.)
D. Kemper (W.Ger.)
W. Peffgen (W.Ger.)
C. Stam (Neth.)
W. Peffgen (W.Ger.)
M. Venix (Neth.)
W. Peffgen (W.Ger.)
R. Kos (Neth.)
M. Venix (Neth.)
B. Vicino (Italy)
H. Schütz (W.Ger.)
B. Vicino (Italy)
B. Vicino (Italy)
M. Huerzeler (Switz.)
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Cycling World Track Championships— women (amateur only) Cycling World Road-Racing Championships

year sprint 3-km pursuit year men (amateur) men (professional) women (amateur)

1958 G. Yermolayeva (U.S.S.R.) L. Kochetova (U.S.S.R.) 1921 G. Skold (Swed.)
1959 G. Yermolayeva (U.S.S.R.) B. Burton (U.K.) 1922 D. Marsch (Eng.)
1960 G. Yermolayeva (U.S.S.R.) B. Burton (U.K.) 1923 L. Ferrario (Italy)
1961 G. Yermolayeva (U.S.S.R.) Y. Reynders (Belg.) 1924 A. Leducq (Fr.)
1962 V. Savina (U.S.S.R.) B. Burton (U.K.) 1925 H. Hoevanaers (Belg.)
1963 G. Yermolayeva (U.S.S.R.) B. Burton (U.K.) 1926 O. Dayen (Fr.)
1964 I. Kirichenko (U.S.S.R.) Y. Reynders (Belg.) 1927 J. Aerts (Belg.) A. Binda (Italy)
1965 V. Savina (U.S.S.R.) Y. Reynders (Belg.) 1928 Grandi (Italy) G. Ronsse (Belg.)
1966 i. Kirichenko (U.S.S.R.) B. Burton (U.K.) 1929 P. Bertolassi (Italy) G. Ronsse (Belg.)
1967 V. Savina (U.S.S.R.) T. Garkushina (U.S.S.R.) 1930 G. Martano (Italy) A. Binda (Italy)
1968 A. Baguinyantz (U.S.S.R.) R. Obodovskaya (U.S.S.R.) 1931 H. Hansen (Den.) P. Guerra (Italy)
1969 G. Tsaryova (U.S.S.R.) R. Obodovskaya (U.S.S.R.) 1932 G. Martano (Italy) A. Binda (Italy)
1970 G. Tsaryova (U.S.S.R.) T. Garkushina (U.S.S.R.) 1933 P. Egli (Switz.) G. Speicher (Fr.)
1971 G. Tsaryova (U.S.S.R.) T. Garkushina (U.S.S.R.) 1934 K. Pellenaars (Neth.) K. Kaers (Belg.)
1972 G. Yermolayeva (U.S.S.R.) T. Garkushina (U.S.S.R.) 1935 I. Mancini (Italy) J. Aerts (Belg.)
1973 S. Young (U.S.) T. Garkushina (U.S.S.R.) 1936 E. Buchwalder (Switz.) A. Magne (Fr.)
1974 T. Pilshchikova (U.S.S.R.) T. Garkushina (U.S.S.R.) 1937 A. Leoni (Italy) E. Meulenberg (Belg.)
1975 S. Novarra (U.S.) K. van Oosten-Hage (Neth.) 1938 H. Knecht (Switz.) M. Kint (Belg.)
1976 S. Young (U.S.) K. van Oosten-Hage (Neth.) 1939-45 no competition
1977 G. Tsaryova (U.S.S.R.) V. Kuznetsova (U.S.S.R.) 1946 H. Aubry (Fr.) H. Knecht (Switz.)
1978 G. Tsaryova (U.S.S.R.) K. van Oosten-Hage (Neth.) 1947 A. Ferrari (Italy) T. Middelkamp (Neth.)
1979 G. Tsaryova (U.S.S.R.) K. van Oosten-Hage (Neth.) 1948 H. Snell (Swed.) A. Schotte (Belg.)
1980 S. Novarra-Reber (U.S.) N. Kibardina (U.S.S.R.) 1949 H.J. Faanhof (Neth.) H. Van Steenbergen (Belg.)
1981 S. Young-Ochowicz (U.S.) N. Kibardina (U.S.S.R.) 1950 J. Hoobin (Australia) A. Schotte (Belg.)
1982 C. Paraskevin (U.S.) R. Twigg (U.S.) 1951 G. Ghidini (Italy) F. Kubier (Switz.)
1983 C. Paraskevin (U.S.) C. Carpenter (U.S.) 1952 L. Ciancola (Italy) H. Müller (W.Ger.)
1984 C. Paraskevin (U.S.) R. Twigg (U.S.) 1953 R. Filippi (Italy) F. Coppi (Italy)
1985 I. Nicoloso (Fr.) R. Twigg (U.S.) 1954 E. van Cautier (Belg.) L. Bobet (Fr.)
1986 C. Rothenburger (E.Ger.) J. Longo (Fr.) 1955 S. Ranucci (Italy) S. Ockers (Belg.)
1987 E. Salumyae (U.S.S.R.) R. Twigg-Whitehead (U.S.) 1956 F. Mahn (Neth.) R. Van Steenbergen (Belg.)

1957 L. Proost (Belg.) R. Van Steenbergen (Belg.)
1958 G. Schur (E.Ger.) E. Baldini (Italy) E. Jacobs (Luxem.)
1959 G. Schur (E.Ger.) A. Darrigade (Fr.) Y. Reynders (Belg.)
1960 B. Eckstein (E.Ger.) R. Van Looy (Belg.) B. Burton (U.K.)
1961 J. Jourden (Fr.) R. Van Looy (Belg.) Y. Reynders (Belg.)
1962 R. Bongioni (Italy) J. Stablenski (Fr.) M.R. Gaillard (Belg.)
1963 F. Vicentini (Italy) B. Beheyt (Belg.) Y. Reynders (Belg.)
1964 E. Merckx (Belg.) J. Janssen (Neth.) E. Sonk (U.S.S.R.)
1965 J. Botherel (Fr.) T. Simpson (U.K.) E. Eicholz (E.Ger.)
1966 E. Dolman (Neth.) R. Altig (W.Ger.) Y. Reynders (Belg.)
1967 G. Webb (U.K.) E. Merckx (Belg.) B. Burton (U.K.)
1968 V. Marcelli (Italy) V. Adomi (Italy) K. Hage (Neth.)
1969 L. Mortensen (Den.) H. Ottenbros (Neth.) A. McElmury (U.S.)
1970 J. Schmidt (Den.) J. Montseré (Belg.) A. Konkina (U.S.S.R.)
1971 R. Ovion (Fr.) E. Merckx (Belg.) A. Konkina (U.S.S.R.)
1972 1ÉIII1 M. Basso (Italy) G. Gambillon (Fr.)
1973 R. Szurkowski (Pol.) F. Gimondi (Italy) N. Van Den Broeck (Belg.)
1974 J. Kowalski (Pol.) E. Merckx (Belg.) G. Gambillon (Fr.)
1975 A. Gevers (Neth.) H. Kuiper (Neth.) T. Fopma (Neth.)
1976 F. Maertens (Belg.) K. van Oosten-Hage (Neth.)
1977 C. Corti (Italy) F. Moser (Italy) J. Bost (Fr.)
1978 G. Glaus (Switz.) G. Knetemann (Neth.) B. Habetz (W.Ger.)
1979 G. Giacomini (Italy) J. Raas (Neth.) P. de Bruin (Neth.)
1980 B. Hinault (Fr.) B. Heiden (U.S.)
1981 A. Vedernikov (U.S.S.R.) F. Maertens (Belg.) U. Enzenauer (W.Ger.)
1982 B. Drogan (E.Ger.) G. Saronni (Italy) A. Jones (U.K.)
1983 U. Raab (E.Ger.) G. LeMond (U.S.) M. Berglund (Swed.)
1984 * C. Criquelion (Belg.) *
1985 L. Piasecki (Pol.) J. Zoetemelk (Neth.) J. Longo (Fr.)
1986 U. Ampler (E.Ger.) M. Argentin (Italy) J. Longo (Fr.)
1987 R. Vivien (Fr.) S. Roche (Ire.) J. Longo (Fr.)

*Not held because of Olympic championships.
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FENCING
What had been the European fencing cham- 
pionship from 1921 to 1935 was officially 
recognized as the world fencing championship 
at the Olympic Games of 1936. The only 
event that does not reflect Olympics winners 
in the designated years is the women’s team 
foil competition, which was not an Olympic 
event until 1960. It should also be noted that 
women compete only in the foil.

Men’s fencing bouts last about six minutes,

and the first man to score five hits with the 
designated portion of the weapon (for foil and 
épée, only hits made with the point of the 
weapon are scored) is the winner. Women’s 
bouts last about five minutes, and only four 
hits must be scored.

Each weapon has a different target area: for 
the foil, it is the torso; for the épée, the entire 
body; and for the sabre, roughly the upper half 
of the body (including the head and arms).

World Fencing Championships— men

year individual team

foil épée sabre foil épée sabre

1936* G. Gaudini (Italy) F. Riccardi (Italy) E. Kabos (Hung.) Italy Italy Hungary
1937 G. Marzi (Italy) B. Schmetz (Fr.) G. Kovacs (Hung.) Italy Italy Italy
1938
1939-46

G. Guaragna (Italy) 
not held

M. Pecheux (Fr.) A. Montano (Italy) Italy WÊÊÈÈÈMS0M
1947 C. d’Oriola (Fr.) E. Artigas (Fr.) A. Montano (Italy) France France Italy
1948* J. Buhan (Fr.) L. Cantone (Italy) A. Gerevich (Hung.) France France Hungary
1949 C. d’Oriola (Fr.) D. Mangiarotti (Italy) G. Daré (Italy) Italy Italy Italy
1950 R. Nostini (Italy) M. Luchow (Den.) J. Levavasseur (Fr.) Italy Italy Italy
1951 M. di Rosa (italy) E. Mangiarotti (Italy) A. Gerevich (Hung.) France France Hungary
1952* C. d’Oriola (Fr.) E. Mangiarotti (italy) P. Kovacs (Hung.) France Italy Hungary
1953 C. d’Oriola (Fr.) J. Sakovits (Hung.) P. Kovacs (Hung.) France Italy Hungary
1954 C. d’Oriola (Fr.) E. Mangiarotti (Italy) R. Karpati (Hung.) Italy Italy Hungary
1955 J. Gyuricza (Hung.) G. Anglesio (Italy) A. Gerevich (Hung.) Italy Italy Hungary
1956* C. d’Oriola (Fr.) C. Pavesi (Italy) R. Karpati (Hung.) Italy Italy Hungary
1957 M. Fulop (Hung.) A. Movyal (Fr.) J. Pawlowski (Pol.) Hungary Italy Hungary
1958 G.C. Bergamini (Italy) H.W.F. Hoskyns (U.K.) Y. Rylsky (U.S.S.R.) France Italy Hungary
1959 A. Jay (U.K.) G. Lafranc (Fr.) R. Karpati (Hung.) U.S.S.R. Hungary Poland
1960* V. Zhdanovich (U.S.S.R.) G. Delfino (Italy) R. Karpati (Hung.) U.S.S.R. Italy

U.S.S.R.
Hungary

1961 R. Parulski (Pol.) J. Guittet (Fr.) Y. Rylsky (U.S.S.R.) U.S.S.R. Poland
1962 G. Sveshnikov (U.S.S.R.) I. Kausz (Hunq.) Z. Horvath (Hung.) U.S.S.R. France Poland
1963 J.C. Magnan (Fr.) R. Losert (Austria) Y. Rylsky (U.S.S.R.) U.S.S.R. Poland Poland
1964* E. Franke (Pol.) G. Kriss (U.S.S.R.) T. Pezsa (Hung.)

J. Pawlowski (Pol.)
U.S.S.R. Hungary U.S.S.R.

1965 J.C. Magnan (Fr.) Z. Nemere (Hunq.) U.S.S.R. France U.S.S.R.
1966 G. Sveshnikov (U.S.S.R.) A. Nikanchikov (U.S.S.R.) J. Pawlowski (Pol.) U.S.S.R. France Hungary
1967 V. Putyatin (U.S.S.R.) A. Nikanchikov (U.S.S.R.) M. Rakita (U.S.S.R.) Romania U.S.S.R. U.S.S.R.
1968* I. Drimba (Rom.) G. Kulcsar (Hung.) J. Pawlowski (Pol.) France Hungary U.S.S.R.
1969 F. Wessel (W.Ger.) B. Andrejevski (Pol.) V. Sidyak (U.S.S.R.) U.S.S.R. U.S.S.R. U.S.S.R.
1970 F. Wessel (W.Ger.) A. Nikanchikov (U.S.S.R.) T. Pézsa (Hung.) U.S.S.R. Hungary U.S.S.R.
1971 V. Stankovich (U.S.S.R.) G. Kriss (U.S.S.R.) M. Maffei (italy) France Hungary U.S.S.R.
1972* W. Woyda (Pol.) C. Fenyvesi (Hung.) V. Sidyak (U.S.S.R.) Poland Hungary Italy
1973 C. Noei (f-r.) h . bdiing (Swed.) A. Montano (Italy) Ü.S.S.H. West Germany Hungary
1974 A. Romankov (U.S.S.R.) R. Edling (Swed.) A. Montano (Italy) U.S.S.R. Sweden U.S.S.R.
1975 C. Noel (Fr.) A. Pusch (W.Ger.) V. Nazlymov (U.S.S.R.) France Sweden U.S.S.R.
1976* F. dal Zotto (Italy) A. Pusch (W.Ger.) V. Krovopuskov (U.S.S.R.) West Germany Sweden U.S.S.R.
1977 A. Romankov (U.S.S.R.) J. Harmenberg (Swed.) P. Gerevich (Hung.)

V. Krovopuskov (U.S.S.R)
West Germany Sweden U.S.S.R.

1978 D. Flament (Fr.) A. Pusch (W.Ger.) Poland Hungary
U.S.S.R.

Hungary
U.S.S.R.1979 A. Romankov (U.S.S.R.) P. Riboud (Fr.) V. Nazlymov (U.S.S.R.) U.S.S.R.

1980* V. Smirnov (U.S.S.R.) J. Harmenberg (Swed.) V. Krovopuskov (U.S.S.R.) France France U.S.S.R.
1981 V. Smirnov (U.S.S.R.) Z. Szekely (Hung.) M. Wodke (Pol.) U.S.S.R. U.S.S.R. Hungary
1982 A. Romankov (U.S.S.R.) J. Pap (Hung.) V. Krovopuskov (U.S.S.R.) U.S.S.R. France Hungary
1983 A. Romankov (U.S.S.R.) E. Bormann (W.Ger.) V. Etropolski (Buig.) West Germany France U.S.S.R.
1984* M. Numa (Italy) P. Boisse (Fr.) J.F. Lamour (Fr.) Italy West Germany Italy
1985 M. Numa (Italy) P. Boisse (Fr.) G. Nebald (Hung.) Italy West Germany U.S.S.R.
1986 A. Borella (Italy) P. Riboud (Fr.) S. Mindirgasov (U.S.S.R.) Italy West Germany U.S.S.R.
1987 M. Gey (W.Ger.) V. Fischer (W.Ger.) J.-F. Lamour (Fr.) West Germany U.S.S.R, U.S.S.R.

*Olympic titles are recognized as world championships.

World Fencing Championships— women

year individual foil team foil year individual foil team foil

1936* I. Schach-Elek (Hung.) Germany 1965 G. Gorokhova (U.S.S.R.) U.S.S.R.
1937 H. Mayer (Ger.) Hungary 1966 T, Samusenko (U.S.S.R.) U.S.S.R.
1938 M. Sediva (Czech.) — 1967 A. Zabelina (U.S.S.R.) Hungary
1939-46 not held 1968* E. Novikova (U.S.S.R.) U.S.S.R.
1947 E. Müller-Preis (Austria) Denmark 1969 E. Novikova (U.S.S.R.) Romania
1948* 1. Elek (Hung.) Denmark 1970 G. Gorokhova (U.S.S.R.) U.S.S.R.
1949 E. Müller-Preis (Austria) — 1971 M.C. Demaille (Fr.) U.S.S.R.
1950 R. Garilhe (Fr.) France 1972* A. Ragno Lonzi (Italy) U.S.S.R.

E. Müller-Preis (Austria) 1973 V. Nikonova (U.S.S.R.) Hungary
1951 1. Elek (Hung.) France 1974 I. Bobis (Hung.) U.S.S.R.
1952* 1. Camber (Italy) — 1975 K. Jencsik-Stahl (Rom.) U.S.S.R.
1953 1. Camber (Italy) Hungary 1976* I, Schwarczenberger (Hung.) U.S.S.R.
1954 K. Lachmann (Den.) Hungary 1977 V. Sidorova (U.S.S.R) U.S.S.R.
1955 L. Domolki (Hung.) Hungary 1978 V. Sidorova (U.S.S.R.) U.S.S.R.
1956* G. Sheen (U.K.) — 1979 C. Hanisch (W.Ger.) U.S.S.R.
1957 A. Zabelina (U.S.S.R.) Italy 1980* P. Trinquet (Fr.) France
1958 V. Kiseleva (U.S.S.R.) U.S.S.R. 1981 C. Hanisch (W.Ger.) U.S.S.R.
1959 E. Efimova (U.S.S.R.) Hungary 1982 N. Giiyazova (U.S.S.R.) Italy
1960* H. Schmid (Ger.)f U.S.S.R. 1983 D. Vaccaroni (Italy) Italy
1961 H. Schmid (W.Ger.) U.S.S.R. 1984* Luan Jujie (China) West Germany
1962 O. Orban-Szabo (Rom.) Hungary 1985 C. Hanisch (W.Ger.) West Germany
1963 I. Rejtö (Hung.) Hungary 1986 A. Fichtel (W.Ger.) U.S.S.R.
1964* 1. Ujlaki-Rejto (Hung.) Hungary 1987 E. Tufan (Rom.) Hungary

*Olympic titles are recognized as world championships. fJoint East-West German team.
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FIELD HOCKEY
The sport of field hockey is quite populär 
in the United Kingdom, India, Pakistan, and 
much of Europe. Curiously, the sport was not 
seriously promoted among U.S. men, and, 
in the United States, field hockey has been 
largely regarded as a sport for women.
Despite its recognizable origins in the mid- 

19th Century the game was not organized 
on an international level until the mid-2 0 th 
Century. One of a number of international 
toumaments is the World Cup, which is or­
ganized by the Fédération Internationale de 
Hockey sur Gazon (FIH; founded 1924). See 
also Olympic Games: Team Sports.

World Cup Field Hockey Championships— men

year winner runner-up

1971 Pakistan India
1973 The Netherlands India
1975 India Pakistan
1978 Pakistan The Netherlands
1982 Pakistan West Germany
1986 Australia England

World Cup Field Hockey Championships— women

year winner runner-up

1974 The Netherlands Argentina
1976 West Germany Argentina
1978 The Netherlands West Germany
1981 West Germany The Netherlands
1983 The Netherlands Canada
1986 The Netherlands West Germany

FOOTBALL
Many types of games are known as football, 
among them association football (also called 
soccer), U.S. football (also called American 
football and known in the United States 
as, simply, football), Canadian football (also 
called rugby football), and Rugby Union and 
Rugby League football (also known as mgby 
or rugger). Each of these games is unique, 
although some—such as U.S. football and 
Canadian football—bear more than a little 
resemblance, and each has its own distinct 
following.
Association football. The game of associa­

tion football is govemed by the Fédération 
Internationale de Football Association (FIFA; 
founded 1904). The FIFA World Cup (orga­
nized as the World Cup in 1930) was the 
first official intemationally contested associa­
tion football match. It was followed by other 
important contests such as The European Cup 
of Champion Clubs (1955) and the European 
Cup-Winners’ Cup (I960), both for compe­
tition between national winners. The South 
American club championship, inaugurated in 
1960, is the Libertadores de América.

FIFA World Cup

year result

1930 Uruguay 4 Argentina 2
1934 Italy 2 Czechoslovakia 1
1938 Italy 4 Hungary 2
1950 Uruguay 2 Brazil 1
1954 West Germany 3 Hungary 2
1958 Brazil 5 Sweden 2
1962 Brazil 3 Czechoslovakia 1
1966 England 4 West Germany 2
1970 Brazil 4 Italy 1
1974 West Germany 2 Netherlands 1
1978 Argentina 3 Netherlands 1
1982 Italy 3 West Germany 1
1986 Argentina 3 West Germany 2

Diego Maradona of Argentina in the opening game of the 1986 World Cup, during which Maradona scored all 
three goals in Argentina’s 3-1 victory over South Korea
Colorsport

The European Cup of Champion Clubs

season result season result

1955- 56 Real Madrid
1956- 57 Real Madrid
1957- 58 Real Madrid
1958- 59 Real Madrid
1959- 60 Real Madrid
1960- 61 Benfica (Port.)
1961- 62 Benfica (Port.)
1962- 63 AC Milan
1963- 64 Inter-Milan
1964- 65 Inter-Milan
1965- 66 Real Madrid
1966- 67 Glasgow Celtic
1967- 68 Manchester United (Eng.)
1968- 69 AC Milan
1969- 70 Feyenoord (Neth.)
1970- 71 Ajax Amsterdam 
1971 -72 Ajax Amsterdam

4 Reims (Fr.) 3
2 Fiorentina (Italy) 0
3 AC Milan 2
2 Reims (Fr.) 0
7 Eintracht Frankfurt 3
3 Barcelona 2
5 Real Madrid 3
2 Benfica (Port.) 1
3 Real Madrid 1
1 Benfica (Port.) 0
2 Partizan Beigrade 1
2 Inter-Milan 1
4 Benfica (Port.) 1
4 Ajax Amsterdam 1
2 Celtic (Scot.) 1
2 Panathinaikos (Greece) 0
2 Inter-Milan 0

1972- 73 Ajax Amsterdam
1973- 74 Bayern Munich
1974- 75 Bayern Munich
1975- 76 Bayern Munich
1976- 77 Liverpool

1977- 78 Liverpool
1978- 79 Nottingham Forest (Eng.)
1979- 80 Nottingham Forest (Eng.)
1980- 81 Liverpool
1981- 82 Aston Villa (Eng.)
1982- 83 SV Hamburg
1983- 84 Liverpool*
1984- 85 Juventus (Italy)
1985- 86 Steaua Bucharest*
1986- 87 Porto (Port.)

1 Juventus (Italy) 0
4 Atletico Madrid 0
2 LeedsJJnited (Eng.) 0
1 Saint-Etienne (Fr.) 0
3 Borussia Mönchen­

gladbach (W.Ger.) 1
1 FC Bruges (Belg.) 0
1 FC Malmö (Swed.) 0
1 SV Hamburg 0
1 Real Madrid 0
1 Bayern Munich 0
1 Juventus (Italy) 0
1 Roma 1
1 Liverpool 0
1 Barcelona 0
2 Bayern Munich 1

*Won on penalty kicks.
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European Cup-Winners’ Cup Libertadores de América Cup

season result year winner (country) runner-up (country) scores

1960-61 Fiorentina (Italy) 2 ,2 Glasgow Rangers 0, 
Fiorentina (Italy)
Atlético Madrid

1 1960 Penarol (Uruguay) 
Penarol (Uruguay)

Olimpia (Paraguay) 1-0, 1-1
1961-62 Atlético Madrid 3 0 1961 Palmeiras (Braz.) 1-0,1-1
1962-63 Tottenham Hotspur (Eng.) 5 1 1962 Santos (Braz.) Penarol (Uruguay) 2-1, 2-3, 3-0
1963-64 Sporting Lisbon 1 MTK Budapest 0 1963 Santos (Braz.) Boca Juniors (Arg.) 3-2, 2-1
1964-65 West-Ham United (Eng.) 2 TSV Munich 0 1964 Independiente (Arg.) Nacional (Uruguay) 0-0, 1-0
1965-66 Borussia Dortmund (W.Ger.) 2 Liverpool 1 1965 Independiente (Arg.) Penarol (Uruguay) 1-0, 1-3, 4-1
1966-67 Bayern Munich 1 Glasgow Rangers 0 1966 Penarol (Uruguay) River Plate (Arg.) 2-0, 2-3, 4-2
1967-68 AC Milan 2 SV Hamburg 0 1967 Racing (Arg.) Nacional (Uruguay) 0-0, 0-0, 2-1
1968-69 Slovan Bratislava (Czech.) 3 FC Barcelona 2 1968 Estudiantes (Arg.) Palmeiras (Braz.) 2-1, 2-3, 0-2
1969-70 Manchester City 2 Gornik Zabrze (Pol.) 1 1969 Estudiantes (Arg.) Nacional (Uruguay) 

Penarol (Uruguay)
1-0, 2-0

1970-71 Chelsea (Eng.) 2 Real Madrid 1* 1970 Estudiantes (Arg.) 1-0, 0-0
1971-72 Glasgow Rangers 3 Moscow Dinamo 2 1971 Nacional (Uruguay) Estudiantes (Arg.) 0-1, 1-0, 2-0
1972-73 AC Milan 1 Leeds United (Eng.) 0 1972 Independiente (Arg.) Universitario (Peru) 0-0, 2-1
1973-74 FC Magdeburg (E.Ger.) 2 AC Milan 0 1973 Independiente (Arg.) Colo Colo (Chile) 0-0, 1-1, 2-1
1974-75 Dinamo Kiev 3 Ferencvaros (Hung.) 0 1974 Independiente (Arg.) Säo Paulo (Braz.) 1-2, 2-0, 1-0
1975-76 Anderlecht (Belg.) 4 West-Ham United (Eng.) 2 1975 Independiente (Arg.) Union Espanola (Chile) 0-1, 3-1, 2-0
1976-77 SV Hamburg 2 Anderlecht (Belg.) 0 1976 Cruzeiro (Braz.) River Plate (Arg.) 4-1, 1-2, 3-2
1977-78 Anderlecht (Belg.) 4 FC Austria Vienna 0 1977 Boca Juniors (Arg.) Cruzeiro (Braz.) 1-0, 0-1, 0-0*
1978-79 Barcelona 4 Fortuna Düsseldorf (W.Ger.) 3 1978 Boca Juniors (Arg.) Deportivo Cali (Colom.) 0-0, 4-0
1979-80 Valencia (Spain) 5 Arsenal (Eng.) 4 1979 Olimpia (Paraguay) Boca Juniors (Arg.) 2-0, 0-0
1980-81 Dinamo Tbilisi (U.S.S.R.) 2 Carl Zeiss Jena (E.Ger.) 1 1980 Nacional (Uruguay) Internacional (Braz.) 0-0, 1-0
1981-82 FC Barcelona 2 Standard Liège (Belg.) 1 1981 Flamengo (Braz.) Cobreloa (Chile) 2-1, 0-1, 2-0
1982-83 Aberdeen (Scot.) 2 Real Madrid 1 1982 Penarol (Uruguay) Cobreloa (Chile) 0-0, 1-0
1983-84 Juventus (Italy) 2 Porto (Port.) 1 1983 Grêmio (Braz.) Penarol (Uruguay) 1-1, 2-1
1984-85 Everton (Eng.) 3 Rapid Vienna 1 1984 Independiente (Arg.) Grêmio (Braz.) 1-0, 0-0
1985-86 Dinamo Kiev 3 Atlético Madrid 0 1985 Argentinos Juniors (Arg.) América (Colom.) 1-0, 0-1, 1-1*
1986-87 Ajax Amsterdam 1 Lokomotiv Leipzig 0 1986

1987
River Plate (Arg.) 
Penarol (Uruguay)

América de Cali (Colom.) 
América de Cali (Colom.)

2-1, 1-0
0-2, 2-1, 1-0

‘ Replay after 1-1 draw. *Winner determined in penalty shootout after tiebreaking garne.

U.S. Football—professional The National 
Football League (NFL) championship play- 
ofFs were organized in 1933. The American 
Football League (founded 1959) was a ri- 
val organization until 1970, when it merged 
with the NFL. The resulting reorganization 
added a few new teams (1976) and divided 
the reconstituted NFL into two conferences, 
the American Football Conference and the 
National Football Conference. The playoff 
winner in each conference becomes that con- 
ference’s representative in the Super Bowl, the 
final game of the professional football season.

Jim Brown of the Cleveland Browns (orange helmet) getting stopped by 
the Baltimore Colts defense in the 1964-65 NFL championships
Tony Tomsic— NFL Photos

National Football League* Champions

season result place

1933-34 Chicago Bears 23 New York Giants 21 Chicago
1934-35 New York Giants 30 Chicago Bears 13 New York
1935-36 Detroit Lions 26 New York Giants 7 Detroit
1936-37 Green Bay Packers 21 Boston Redskins 6 New York
1937-38 Washington Redskins 28 Chicago Bears 21 Chicago
1938-39 New York Giants 23 Green Bay Packers 17 New York
1939-40 Green Bay Packers 27 New York Giants 0 Milwaukee
1940-41 Chicago Bears 73 Washington Redskins 0 Washington, D.C.
1941-42 Chicago Bears 37 New York Giants 9 Chicago
1942-43 Washington Redskins 14 Chicago Bears 6 Washington, D.C.
1943-44 Chicago Bears 41 Washington Redskins 21 Chicago
1944-45 Green Bay Packers 14 New York Giants 7 New York
1945-46 Cleveland Rams 15 Washington Redskins 14 Cleveland
1946-47 Chicago Bears 24 New York Giants 14 New York
1947-48 Chicago Cardinais 28 Philadelphia Eagles 21 Chicago
1948-49 Philadelphia Eagles 7 Chicago Cardinais 0 Philadelphia
1949-50 Philadelphia Eagles 14 Los Angeles Rams 0 Los Angeles
1950-51 Cleveland Browns 30 Los Angeles Rams 28 Cleveland
1951-52 Los Angeles Rams 24 Cleveland Browns 17 Los Angeles
1952-53 Detroit Lions 17 Cleveland Browns 7 Cleveland
1953-54 Detroit Lions 17 Cleveland Browns 16 Detroit
1954-55 Cleveland Browns 56 Detroit Lions 10 Cleveland
1955-56 Cleveland Browns 38 Los Angeles Rams 14 Los Angeles
1956-57 New York Giants 47 Chicago Bears 7 New York
1957-58 Detroit Lions 59 Cleveland Browns 14 Detroit
1958-59 Baltimore Colts 23f New York Giants 17 New York
1959-60 Baltimore Colts 31 New York Giants 16 Baltimore
1960-61 Philadelphia Eagles 17 Green Bay Packers 13 Philadelphia
1961-62 Green Bay Packers 37 New York Giants 0 Green Bay, Wis.
1962-63 Green Bay Packers 16 New York Giants 7 New York
1963-64 Chicago Bears 14 New York Giants 10 Chicago
1964-65 Cleveland Browns 27 Baltimore Colts 0 Cleveland
1965-66 Green Bay Packers 23 Cleveland Browns 12 Green Bay, Wis.
1966-67 Green Bay Packers 34 Dallas Cowboys 27 Dallas
1967-68 Green Bay Packers 21 Dallas Cowboys 17 Green Bay, Wis.
1968-69 Baltimore Colts 34 Cleveland Browns 0 Cleveland
1969-70 Minnesota Vikings 27 Cleveland Browns 7 Bloomington, Minn.

*League was divided into American and National conferences 1950-52; in 1970 it became 
the National Football Conference of the National Football League. fWon at 8:15 of 
sudden-death overtime period.

American Football League Champions*

season result place

1960-61 Houston Oilers 24 Los Angeles Charqers 16 Houston
1961-62 Houston Oilers 10 San Diego Chargers 3 San Diego
1962-63 Dallas Texans 20f Houston Oilers 17 Houston
1963-64 San Diego Chargers 51 Boston Patriots 10 San Diego
1964-65 Buffalo Bills 20 San Diego Chargers 7 Buffalo
1965-66 Buffalo Bills 23 San Diego Chargers 0 San Diego
1966-67 Kansas City Chiefs 31 Buffalo Bills 7 Buffalo
1967-68 Oakland Raiders 40 Houston Oilers 7 Oakland
1968-69 New York Jets 27 Oakland Raiders 23 New York
1969-70 Kansas City Chiefs 17 Oakland Raiders 7 Oakland

*League became American Football Conference of National Football League in 1970. 
fWon at 2:54 of second sudden-death overtime period.
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Roger Staubach, quarterback for the Dallas Cowboys, looking for a receiver 
during Super Bowl VI, 1972
Focus on Sports

Super Bowl*

season result

I 1966-67 Green Bay Packers (NFL) 35 Kansas City Chiefs (AFL) 10
II 1967-68 Green Bay Packers (NFL) 33 Oakland Raiders (AFL) 14
III 1968-69 New York Jets (AFL) 16 Baltimore Colts (NFL) 7
IV 1969-70 Kansas City Chiefs (AFL) 23 Minnesota Vikings (NFL) 7
V 1970-71 Baltimore Colts (AFC) 16 Dallas Cowboys (NFC) 13
VI 1971-72 Dallas Cowboys (NFC) 24 Miami Dolphins (AFC) 3
VII 1972-73 Miami Dolphins (AFC) 14 Washington Redskins (NFC) 7
VIII 1973-74 Miami Dolphins (AFC) 24 Minnesota Vikings (NFC) 7
IX 1974-75 Pittsburgh Steelers (AFC) 16 Minnesota Vikings (NFC) 6
X 1975-76 Pittsburgh Steelers (AFC) 21 Dallas Cowboys (NFC) 17
XI 1976-77 Oakland Raiders (AFC) 32 Minnesota Vikings (NFC) 14
XII 1977-78 Dallas Cowboys (NFC) 27 Denver Broncos (AFC) 10
XIII 1978-79 Pittsburgh Steelers (AFC) 35 Dallas Cowboys (NFC) 31
XIV 1979-80 Pittsburgh Steelers (AFC) 31 Los Angeles Rams (NFC) 19
XV 1980-81 Oakland Raiders (AFC) 27 Philadelphia Eagles (NFC) 10
XVI 1981-82 San Francisco 49ers (NFC) 26 Cincinnati Bengals (AFC) 21
XVII 1982-83 Washington Redskins (NFC) 27 Miami Dolphins (AFC) 17
XVIII 1983-84 Los Angeles Raiders (AFC) 38 Washington Redskins (NFC) 9
XIX 1984-85 San Francisco 49ers (NFC) 38 Miami Dolphins (AFC) 16
XX 1985-86 Chicago Bears (NFC) 46 New England Patriots (AFC) 10
XXI 1986-87 New York Giants (NFC) 39 Denver Broncos (AFC) 20

*NFL-AFL championship 1966-70; NFL championship from 1971-72 season.

U S. Football—college. The college team se- 
lected each year by the Associated Press poll 
of Sports writers and the United Press Inter­
national poll of football coaches is popularly 
accepted as the unofficial national Champion. 
The AP poll began in 1936 and the UPI 
poll in 1950; where the polls designated dif­
ferent teams, both are listed. From 1924 to 
1936 the Rissman and Knute Rockne trophies 
symbolized the championship. The outstand- 
ing college player of the year—as determined 
by sportswriters and sportscasters—is awarded 
the Heisman Memorial Trophy, first presented 
in 1935. One of the most populär formats for 
college football is the Bowl game. The first of 
the Bowl games, the Rose Bowl, was played in 
1902 during the 12th annual Toumament of 
Roses festival in Pasadena, Calif. In 1935 the 
Sugar Bowl (played in New Orleans, La.) and 
the Orange Bowl (played in Miami, Fla.) were 
inaugurated, and in 1937 the Cotton Bowl got 
its start in Dallas, Texas. Since that time a 
number of annual Bowl games have been of- 
ficially recognized by the National Collegiate 
Athletic Association.

Johnny Lujack of Notre Dame, Heisman trophy 
winner in 1947
UPl/Bettmann Newsphotos

U.S. College Football National Champion

season Champion season Champion season Champion

1924 Notre Dame 1948 Michigan 1969 Texas
1925 Dartmouth 1949 Notre Dame 1970 Nebraska,
1926 Stanford 1950 Oklahoma Texas
1927 Illinois 1951 Tennessee 1971 Nebraska
1928 Southern California 1952 Michigan State 1972 Southern California
1929 Notre Dame 1953 Maryland 1973 Notre Dame,
1930 Notre Dame 1954 Ohio State, Alabama
1931 Southern California UCLA 1974 Oklahoma,
1932 Michigan 1955 Oklahoma Southern California
1933 Michigan 1956 Oklahoma 1975 Oklahoma
1934 Minnesota 1957 Auburn, 1976 Pittsburgh
1935 Southern Methodist Ohio State 1977 Notre Dame
1936 Minnesota 1958 Louisiana State 1978 Alabama,
1937 Pittsburgh 1959 Syracuse Southern California
1938 Texas Christian 1960 Minnesota 1979 Alabama
1939 Texas A&M 1961 Alabama 1980 Georgia
1940 Minnesota 1962 Southern California 1981 Clemson
1941 Minnesota 1963 Texas 1982 Penn State
1942 Ohio State 1964 Alabama 1983 Miami (Fla.)
1943 Notre Dame 1965 Alabama, 1984 Brigham Young
1944 Army Michigan State 1985 Oklahoma
1945 Army 1966 Notre Dame 1986 Penn State
1946 Notre Dame 1967 Southern California
1947 Notre Dame 1968 Ohio State

Heisman Memorial Trophy winner

year player school year player school

1935 Jay Berwanger Chicago 1962 Terry Baker Oregon State
1936 Larry Kelley Yale 1963 Roger Staubach Navy
1937 Clint Frank Yale 1964 John Huarte Notre Dame
1938 Davey O'Brien Texas Christian 1965 Mike Garrett Southern California
1939 Nile Kinnick Iowa 1966 Steve Spurrier Florida
1940 Tom Harmon Michigan 1967 Gary Beban UCLA
1941 Bruce Smith Minnesota 1968 O.J. Simpson Southern California
1942 Frank Sinkwich Georgia 1969 Steve Owens Oklahoma
1943 Angelo Bertelli Notre Dame 1970 Jim Plunkett Stanford
1944 Les Horvath Ohio State 1971 Pat Sullivan Auburn
1945 Doc Blanchard Army 1972 Johnny Rodgers 

John Cappelletti
Nebraska

1946 Glenn Davis Army 1973 Penn State
1947 Johnny Lujack Notre Dame 1974 Archie Griffin Ohio State
1948 Doak Walker Southern Methodist 1975 Archie Griffin Ohio State
1949 Leon Hart Notre Dame 1976 Tony Dorsett Pittsburgh
1950 Vic Janowicz Ohio State 1977 Earl Campbell Texas
1951 Dick Kazmaier Princeton 1978 Billy Sims Oklahoma
1952 Billy Vessels Oklahoma 1979 Charles White Southern California
1953 John Lattner Notre Dame 1980 George Rogers South Carolina
1954 Alan Ameche Wisconsin 1981 Marcus Allen Southern California
1955 Howard Cassady Ohio State 1982 Herschel Walker Georgia
1956 Paul Hornung Notre Dame 1983 Mike Rozier Nebraska
1957 John Crow Texas A&M 1984 Doug Flutie Boston College
1958 Pete Dawkins Army 1985 Bo Jackson Auburn
1959
1960
1961

Billy Cannon 
Joe Bellino 
Ernie Davis

Louisiana State
Navy
Syracuse

1986 Vinnie Testaverde Miami
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Rose Bowl

season result season result

1901-02 Michigan 49 Stanford 0 1951-52 Illinois 40 Stanford 7
1915-16 Washington State 14 Brown 0 1952-53 Southern California 7 Wisconsin 0
1916-17 Oregon 14 Pennsylvania 0 1953-54 Michigan State 28 UCLA 20
1917-18 Mare Island 19 Camp Lewis 7 1954-55 Ohio State 20 Southern California 7
1918-19 Great Lakes 17 Mare Island 0 1955-56 Michigan State 17 UCLA 14
1919-20 Harvard 7 Oregon 6 1956-57 Iowa 35 Oregon State 19
1920-21 California 28 Ohio State 0 1957-58 Ohio State 10 Oregon 7
1921-22 California 0 Washington & Jefferson 0 1958-59 Iowa 38 California 12
1922-23 Southern California 14 Penn State 3 1959-60 Washington 44 Wisconsin 8
1923-24 Washington 14 Navy 14 1960-61 Washington 17 Minnesota 7
1924-25 Notre Dame 27 Stanford 10 1961-62 Minnesota 21 UCLA 3
1925-26 Alabama 20 Washington 19 1962-63 Southern California 42 Wisconsin 37
1926-27 Alabama 7 Stanford 7 1963-64 Illinois 17 Washington 7
1927-28 Stanford 7 Pittsburgh 6 1964-65 Michigan 34 Oregon State 7
1928-29 Georgia Tech 8 California 7 1965-66 UCLA 14 Michigan State 12
1929-30 Southern California 47 Pittsburgh 14 1966-67 Purdue 14 Southern California 13
1930-31 Alabama 24 Washington State 0 1967-68 Southern California 14 Indiana 3
1931-32 Southern California 21 Tulane 12 1968-69 Ohio State 27 Southern California 16
1932-33 Southern California 35 Pittsburgh 0 1969-70 Southern California 10 Michigan 3
1933-34 Columbia 7 Stanford 0 1970-71 Stanford 27 Ohio State 17
1934-35 Alabama 29 Stanford 13 1971-72 Stanford 13 Michigan 12
1935-36 Stanford 7 Southern Methodist 0 1972-73 Southern California 42 Ohio State 17
1936-37 Pittsburgh 21 Washington 0 1973-74 Ohio State 42 Southern California 21
1937-38 California 13 Alabama 0 1974-75 Southern California 18 Ohio State 17
1938-39 Southern California 7 Duke 3 1975-76 UCLA 23 Ohio State 10
1939-40 Southern California 14 Tennessee 0 1976-77 Southern California 14 Michigan 6
1940-41 Stanford 21 Nebraska 13 1977-78 Washington 27 Michigan 20
1941-42 Oregon State 20 Duke 16. 1978-79 Southern California 17 Michigan 10
1042-43 Georgia n 1 I O I  Au v u n 0 1379-80 Southern California 17 Ohio State 16
1943-44 Southern California 29 Washington 0 1980-81 Michigan 23 Washington 6
1944-45 Southern California 25 Tennessee 0 1981-82 Washington 28 Iowa 0
1945-46 Alabama 34 Southern California 14 1982-83 UCLA 24 Michigan 14
1946-47 Illinois 45 UCLA 14 1983-84 UCLA 45 Illinois 9
1947-48 Michigan 49 Southern California 0 1984-85 Southern California 20 Ohio State 17
1948-49 Northwestern 20 California 14 1985-86 UCLA 45 Iowa 28
1949-50 Ohio State 17 California 14 1986-87 Arizona State 22 Michigan 15
1950-51 Michigan 14 California 6

Sugar Bowl Orange Bowl

season result season result

1934-35 Tulane 20 Temple 14 1934-35 Bucknell 26 Miami (Fla.) 0
1935-36 Texas Christian 3 Louisiana State 2 1935-36 Catholic 20 Mississippi 19
1936-37 Santa Clara 21 Louisiana State 14 1936-37 Duquesne 13 Mississippi State 12
1937-38 Santa Clara 6 Louisiana State 0 1937-38 Auburn 6 Michigan State 0
1938-39 Texas Christian 15 Carnegie Tech ' 7 1938-39 Tennessee 17 Oklahoma 0
1939-40 Texas A&M 14 Tulane 13 1939-40 Georgia Tech 21 Missouri 7
1940-41 Boston College 19 Tennessee 13 1940-41 Mississippi State 14 Georgetown 7
1941-42 Fordham 2 Missouri 0 1941-42 Georgia 40 Texas Christian 26
1942-43 Tennessee 14 Tulsa 7 1942-43 Alabama 37 Boston College 21
1943-44 Georgia Tech 20 Tulsa 18 1943-44 Louisiana State 19 Texas A&M 14
1944-45 Duke 29 Alabama 26 1944-45 Tulsa 26 Georgia Tech 12
1945-46 Oklahoma A&M 33 St. Mary’s 13 1945-46 Miami (Fla.) 13 Holy Cross 6
1946-47 Georgia 20 North Carolina 10 1946-47 Rice 8 Tennessee 0
1947-48 Texas 27 Alabama 7 1947-48 Georgia Tech 20 Kansas 14
1948-49 Oklahoma 14 North Carolina 6 1948-49 Texas 41 Georgia 28
1949-50 Oklahoma 35 Louisiana State 0 1949-50 Santa Clara 21 Kentucky 13
1950-51 Kentucky 13 Oklahoma 7 1950-51 Clemson 15 Miami (Fla.) 14
1951-52 Maryland 28 Tennessee 13 1951-52 Georgia Tech 17 Baylor 14
1952-53 Georgia Tech 24 Mississippi 7 1952-53 Alabama 61 Syracuse 6
1953-54 Georgia Tech 42 West Virginia 19 1953-54 Oklahoma 7 Maryland 0
1954-55 Navy 21 Mississippi 0 1954-55 Duke 34 Nebraska 7
1955-56 Georgia Tech 7 Pittsburgh 0 1955-56 Oklahoma 20 Maryland 6
1956-57 Baylor 13 Tennessee 7 1956-57 Colorado 27 Clemson 21
1957-58 Mississippi 39 Texas 7 1957-58 Oklahoma 48 Duke 21
1958-59 Louisiana State 7 Clemson 0 1958-59 Oklahoma 21 Syracuse 6
1959-60 Mississippi 21 Louisiana State 0 1959-60 Georgia 14 Missouri 0
1960-61 Mississippi 14 Rice 6 1960-61 Missouri 21 Navy 14
1961-62 Alabama 10 Arkansas 3 1961-62 Louisiana State 25 Colorado 7
1962-63 Mississippi 17 Arkansas 13 1962-63 Alabama 17 Oklahoma 0
1963-64 Alabama 12 Mississippi 7 1963-64 Nebraska 13 Auburn 7
1964-65 Louisiana State 13 Syracuse 10 1964-65 Texas 21 Alabama 17
1965-66 Missouri 20 Florida 18 1965-66 Alabama 39 Nebraska 28
1966-67 Alabama 34 Nebraska 7 1966-67 Florida 27 Georgia Tech 12
1967-68 Louisiana State 20 Wyoming 13 1967-68 Oklahoma 26 Tennessee 24
1968-69 Arkansas 16 Georgia 2 1968-69 Penn State 15 Kansas 14
1969-70 Mississippi 27 Arkansas 22 1969-70 Penn State 10 Missouri 3
1970-71 Tennessee 34 Air Force 13 1970-71 Nebraska 17 Louisiana State 12
1971-72 Oklahoma 40 Auburn 22 1971-72 Nebraska 38 Alabama 6
1972-73 Oklahoma 14 Penn State 0 1972-73 Nebraska 40 Notre Dame 6
1973-74 Notre Dame 24 Alabama 23 1973-74 Penn State 16 Louisiana State 9
1974-75 Nebraska 13 Florida 10 1974-75 Notre Dame 13 Alabama 11
1975-76 Alabama 13 Penn State 6 1975-76 Oklahoma 14 Michigan 6
1976-77 Pittsburgh 27 Georgia 3 1976-77 Ohio State 27 Colorado 10
1977-78 Alabama 35 Ohio State 6 1977-78 Arkansas 31 Oklahoma 6
1978-79 Alabama 14 Penn State 7 1978-79 Oklahoma 31 Nebraska 24
1979-80 Alabama 24 Arkansas 9 1979-80 Oklahoma 24 Florida State 7
1980-81 Georgia 17 Notre Dame 10 1980-81 Oklahoma 18 Florida State 17
1981-82 Pittsburgh 24 Georgia 20 1981-82 Clemson 22 Nebraska 15
1982-83 Penn State 27 Georgia 23 1982-83 Nebraska 21 Louisiana State 20
1983-84 Auburn 9 Michigan 7 1983-84 Miami (Fla.) 31 Nebraska 30
1984-85 Nebraska 28 Louisiana State 10 1984-85 Washington 28 Oklahoma 17
1985-86 Tennessee 35 Miami (Fla.) 7 1985-86 Oklahoma 25 Penn State 10
1986-87 Nebraska 30 Louisiana State 15 1986-87 Oklahoma 42 Arkansas 8
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Arizona State defensemen tackling the University of Michigan’s Bob Perryman at the 
1986-87 Rose Bowl
Mike Powell—All-Sport

Canadian football—professional Since 1959, 
the Canadian Football League has been di- 
vided into two conferences, Eastem and West­
ern. The two teams that win the division 
championships meet for the championship of 
the League, the Grey Cup (instituted in 1909). 
The game did not become strictly professional 
(note the university teams listed) until 1935.

Cotton Bowl

season result

1936-37 Texas Christian 16 Marquette 6
1937-38 Rice 28 Colorado 14
1938-39 St. Mary's 20 Texas Tech 13
1939-40 Clemson 6 Boston College 3
1940-41 Texas A&M 13 Fordham 12
1941-42 Alabama 29 Texas A&M 21
1942-43 Texas 14 Georgia Tech 7
1943-44 Texas 7 Randolph Field 7
1944-45 Oklahoma A&M 34 Texas Christian 0
1945-46 Texas 40 Missouri 27
1946-47 Arkansas 0 Louisiana State 0
1947-48 Southern Methodist 13 Penn State 13
1948-49 Southern Methodist 21 Oregon 13
1949-50 Rice 27 North Carolina 13
1950-51 Tennessee 20 Texas 14
1951-52 Kentucky 20 Texas Christian 7
1952-53 Texas 16 Tennessee 0
1953-54 Rice 28 Alabama 6
1954-55 Georgia Tech 14 Arkansas 6
1955-56 Mississippi 14 Texas Christian 13
1956-57 Texas Christian 28 Syracuse 27
1957-58 Navy 20 Rice 7
1958-59 Air Force 0 Texas Christian 0
1959-60 Syracuse 23 Texas 14
1960-61 Duke 7 Arkansas 6
1961-62 Texas 12 Mississippi 7
1962-63 Louisiana State 13 Texas 0
1963-64 Texas 28 Navy 6
1964-65 Arkansas 10 Nebraska 7
1965-66 Louisiana State 14 Arkansas 7
1966-67 Georgia 24 Southern Methodist 9
1967-68 Texas A&M 20 Alabama 16
1968-69 Texas 36 Tennessee 13
1969-70 Texas 21 Notre Dame 17
1970-71 Notre Dame 24 Texas 11
1971-72 Penn State 30 Texas 6
1972-73 Texas 17 Alabama 13
1973-74 Nebraska 19 Texas 3
1974-75 Penn State 41 Baylor 20
1975-76 Arkansas 31 Georgia 10
1976-77 Houston 30 Maryland 21
1977-78 Notre Dame 38 Texas 10
1978-79 Notre Dame 35 Houston 34
1979-80 Houston 17 Nebraska 14
1980-81 Alabama 30 Baylor 2
1981-82 Texas 14 Alabama 12
1982-83 Southern Methodist 7 Pittsburgh 3
1983-84 Georgia 10 Texas 9
1984-85 Boston College 45 Houston 28
1985-86 Texas A&M 36 Auburn 16
1986-87 Ohio State 28 Texas A&M 12

Grey Cup

year result year result

1909 U. of Toronto
1910 U. of Toronto
1911 U. of Toronto
1912 Hamilton Alerts
1913 Hamilton Tigers
1914 Toronto Argonauts
1915 Hamilton Tigers
1916-19 no competition 
1920 U. of Toronto
1921* Toronto Argonauts
1922 Queen’s University
1923 Queen’s University
1924 Queen’s University
1925 Ottawa Rough Riders
1926 Ottawa Rough Riders
1927 Toronto Balmy Beach
1928 Hamilton Tigers
1929 Hamilton Tigers
1930 Toronto Balmy Beach
1931 Montreal AAA
1932 Hamilton Tigers
1933 Toronto Argonauts
1934 Sarnia Imperials
1935 Winnipeg Blue Bombers
1936 Sarnia Imperials
1937 Toronto Argonauts
1938 Toronto Argonauts
1939 Winnipeg Blue Bombers
1940 Ottawa Rough Riders
1941 Winnipeg Blue Bombers
1942 Toronto RCAF Hurricanes
1943 Hamilton Flying Wildcats
1944 Montreal

S. Hyacinthe-Donnaconna
1945 Toronto Argonauts
1946 Toronto Argonauts
1947 Toronto Argonauts
1948 Calgary Stampeders

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

13 Edmonton Eskimos 1 1959
54 Regina Roughriders 0 1960
11 Toronto Balmy Beach 3 1961
24 Winnipeg Blue Bombers 1 1962
10 U. of Toronto 7 1963

9 Hamilton Tigers 6 1964
30 Regina Roughriders 0 1965
14 Regina Roughriders 3 1966
11 Regina Roughriders 6 1967
22 Regina Roughriders 0 1968
25 Regina Roughriders 6 1969

4 Sarnia Imperials 3 1970
20 Regina Roughriders 12 1971
18 Hamilton Tigers 12 1972
26 Ottawa Rough Riders 20 1973

4 Winnipeg Blue Bombers 3 1974
30 Winnipeg Blue Bombers 7 1975

8 Ottawa Rough Riders 7 1976
t Toronto Balmy Beach t 1977

18 Ottawa Rough Riders 16 1978
8 Winnipeg Blue Bombers 5 1979

23 Winnipeg Blue Bombers 14 1980
7 Hamilton Wildcats 6 1981

1982
35 Winnipeg Blue Bombers 0 1983
28 Winnipeg Blue Bombers 0 1984
10 Winnipeg Blue Bombers 9 1985
12 Ottawa Rough Riders 7 1986

Montreal Alouettes 28
Toronto Argonauts 13
Ottawa Rough Riders 21
Toronto Argonauts 21
Hamilton Tiger-Cats 12
Edmonton Eskimos 26
Edmonton Eskimos 34
Edmonton Eskimos 50
Hamilton Tiger-Cats 32
Winnipeg Blue Bombers 35
Winnipeg Blue Bombers (WFC) 21
Ottawa Rough Riders (EFC) 16
Winnipeg Blue Bombers (WFC) 21
Winnipeg Blue Bombers (WFC) 28
Hamilton Tiger-Cats (EFC) 21
British Columbia Lions (WFC) 34
Hamilton Tiger-Cats (EFC) 22
Saskatchewan Roughriders (WFC) 29 
Hamilton Tiger-Cats (EFC) 24
Ottawa Rough Riders (EFC) 24
Ottawa Rough Riders (EFC) 29
Montreal Alouettes (EFC) 23
Calgary Stampeders (WFC) 14
Hamilton Tiger-Cats (EFC) 13
Ottawa Rough Riders (EFC) 22
Montreal Alouettes (EFC) 20
Edmonton Eskimos (WFC) 9
Ottawa Rough Riders (EFC) 23
Montreal Alouettes (EFC) 41
Edmonton Eskimos (WFC) 20
Edmonton Eskimos (WFC) 17
Edmonton Eskimos (WFC) 48
Edmonton Eskimos (WFC) 26
Edmonton Eskimos (WFC) 32
Toronto Argonauts (EFC) 18
Winnipeg Blue Bombers (WFC) 47
British Columbia Lions (WFC) 37
Hamilton Tiger-Cats (EFC) 39

Calgary Stampeders 15
Winnipeg Blue Bombers 0
Saskatchewan Roughriders 14
Edmonton Eskimos 11
Winnipeg Blue Bombers 6
Montreat Alouettes 25
Montreal Alouettes 19
Montreal Alouettes 27
Winnipeg Blue Bombers 7
Hamilton Tiger-Cats 28
Hamilton Tiger-Cats (EFC) 7
Edmonton Eskimos (WFC) 6
Hamilton Tiger-Cats (EFC) 14
Hamitton Tiger-Cats (EFC) 27
British Columbia Lions (WFC) 10
Hamilton Tiger-Cats (EFC) 24
Winnipeg Blue Bombers (WFC) 16
Ottawa Rough Riders (EFC) 14
Saskatchewan Roughriders (WFC) 1 
Calgary Stampeders (WFC) 21
Saskatchewan Roughriders (WFC) 11 
Calgary Stampeders (WFC) 10
Toronto Argonauts (EFC) 11
Saskatchewan Roughriders (WFC) 10 
Edmonton Eskimos (WFC) 18
Edmonton Eskimos (WFC) 7
Montreal Alouettes (EFC) 8
Saskatchewan Roughriders (WFC) 20 
Edmonton Eskimos (WFC) 6
Montreal Alouettes (EFC) 13
Montreal Alouettes (EFC) 9
Hamilton Tiger-Cats (EFC) 10
Ottawa Rough Riders (EFC) 23
Toronto Argonauts (EFC) 16
British Columbia Lions (WFC) 17
Hamilton Tiger-Cats (EFC) 17
Hamilton Tiger-Cats (EFC) 24
Edmonton Eskimos (WFC) 15

‘East-West playoff began in 1921. fOttawa won the two-game totai-point series 8-2  and 12-5.
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Rugby Union football. Rugby Union football 
is open to amateurs only. Two major con- 
tests dominate the sport. The Five Nations 
Championship is organized by the Fédéra- 
tion Internationale de Rugby Amateur (FIRA) 
and is contested by France, England, Scot­
land, Wales, and Ireland. The international 
Test matches, organized by the International

Rugby Football League, further include South 
Africa, New Zealand, and Australia.

The table of Test matches is designed to be 
read horizontally. If read as it was designed, 
it will reveal the number of games won, the 
number of draws, and the number of games 
lost to each of the countries shown on the 
horizontal axis.

The “Home Union” teams of Wales (red and white) and England (white), with England 
binding in during a line-out in the Five Nations Championship, 1986
Sporting Pictures (U.K.)

Five Nations Championship

year result year result

1947 England, Wales* 1968 France§
1948 Irelandf 1969 Walesf
1949 Irelandf 1970 France, Wales*
1950 Walest 1971 Walesf
1951 Ireland 1972 not completed
1952 Walesf 1973 quintuple tie
1953 England 1974 Ireland
1954 Englandf, France, Wales 1975 Wales
1955 France, Wales* 1976 Walesf
1956 Wales 1977 France§ II
1957 Englandf 1978 Walesf
1958 England 1979 Walesf
1959 France 1980 Englandf
1960 Englandf, France* 1981 France§
1961 France 1982 Irelandf
1962 France 1983 France, Ireland*
1963 England 1984 Scotlandf
1964 Scotland, Wales* 1985 Irelandf
1965 Walesf 1986 France, Scotland*
1966 Wales 1987 France§
1967 France

*Tied. fTriple Crown (all three matches, excluding 
France) and Grand Slam (all four matches) winner. 
fTriple Crown winner. §Grand Slam winner. II Triple 
Crown won by Wales.

Record of International Test matches 1871 to September 30,1987

England Scotland Ireland Wales British Isles
wins draws losses wins draws losses wins draws losses wins draws losses wins draws losses

England v. 
Scotland v. 
Ireland v. 
Wales v.
British Isles* v.

38
3R

16

45 12

49
55
36

49 16 38

AA

51

55
49

36
44

38 55 30

36
38
30

12
2

45
51

South Africa v. 6 1 2 5 0 3 8 1 1 6 1 0 20 6 14
New Zealand v. 12 0 3 11 2 0 8 1 0 9 0 3 24 3 5
Australia v. 8 0 5 4 0 7 6 0 6 5 0 8 2 0 12
France v. 23 7 32 28 3 27 30 5 25 21 3 36

South Africa New Zealand Australia France
wins draws losses wins draws losses wins draws losses wins draws losses

England v. 2 1 6 3 0 12 5 0 8 32 7 23
Scotland v. 3 0 5 0 2 11 7 0 4 27 3 28
Ireland v. 1 1 8 0 1 8 6 0 6 25 5 30
Wales v. 0 1 6 3 0 9 8 0 5 36 3 21
British Isles* v. 14 6 20 5 3 24 12 0 2
South Africa v. 20 2 15 21 0 7 12 4 3
New Zealand v. 15 2 20 58 4 21 19 0 5
Australia v. 7 0 21 21 4 58 6 2 10
France v. 3 4 12 5 0 19 10 2 6

*The British Isles (“British Lions”) is a combined team from the four “Home Unions” (England, Ireland, Scotland, and Wales).

Rugby League football. In Rugby League 
football, played by both amateurs and pro­
fessionals, the major competition is the Test 
Match.

The table of Test matches is to be read from 
left to right (rather than top to bottom). It in- 
dicates the number of wins, draws, and losses 
each country has recorded against each team 
listed along the horizontal axis.

Record of Test matches from January 25, 1908, to September 30, 1987

Great Britain Australia New Zealand France
wins draws losses wins draws losses wins draws losses wins draws losses

Great Britain v. 49 4 46 45 3 24 28 3 13
Australia v. 46 4 49 38 0 21 24 3 12
New Zealand v. 24 3 45 21 0 38 15 3 11
France* v. 13 3 28 12 3 24 11 3 15

*France was accorded Test status and began playing in this series of matches in 1954.
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GOLF
Individual events. Two of the major golf 
championships, the British and U.S. Open 
tournaments, are played annually at a variety 
of golf courses in their respective countries. 
Each is played over 72 holes, and each is pre- 
ceded by qualifying rounds. The Professional 
Golfers’ Association Toumament and the in- 
vitational Masters Toumament (which is held 
annually at the Augusta [Georgia] National 
Golf Course) are also top tournaments. Events 
for amateurs include the U.S. and British Am­
ateur championships.
Women’s golf has been around nearly as 

long as men’s golf, but until the late 1940s, 
it was limited to amateurs. Thus, for women, 
the British and U.S. Amateur championships 
were the major tournaments. The U.S. Wom­
en’s Open Golf Championship was started in 
1946, and the Ladies’ Professional Golf As­
sociation (LPGA) was formed in 1950. Since 
that time, women’s professional golf has flour- 
ished. In 1976, the Ladies’ British Open was 
added to the golf calendar.

British Open Golf Toumament— men

year winner year winner year winner

1860 W. Park(U.K.)
1861 T. Morris, Sr. (U.K.)
1862 T. Morris, Sr. (U.K.)
1863 W. Park (U.K.)
1864 T. Morris, Sr. (U.K.)
1865 A. Strath (U.K.)
1866 W. Park (U.K.)
1867 T. Morris, Sr. (U.K.)
1868 T. Morris, Jr. (U.K.)
1869 T. Morris, Jr. (U.K.)
1870 T. Morris, Jr. (U.K.)
1871 no competition
1872 T. Morris, Jr. (U.K.)
1873 T. Kidd (U.K.)
1874 M. Park (U.K.)
1875 W. Park (U.K.)
1876 B. Martin (U.K.)
1877 J. Anderson (U.K.)
1878 J. Anderson (U.K.)
1879 J. Anderson (U.K.)
1880 B. Ferguson (U.K.)
1881 B. Ferguson (U.K.)
1882 B. Ferguson (U.K.)
1883 W. Fernie (U.K.)
1884 J. Simpson (U.K.)
1885 B. Martin (U.K.)
1886 D. Brown (U.K.)
1887 W. Park, Jr. (U.K.)
1888 J. Burns(U.K.)
1889 W. Park, Jr. (U.K.)
1890 J. Ball (U.K.)
1891 H. Kirkaldy (U.K.)
1892 H.H. Hilton (U.K.)
1893 W. Auchterlonie (U.K.)
1894 J.H. Taylor (U.K.)
1895 J.H. Taylor (U.K.)
1896 H. Vardon (U.K.)
1897 H.H. Hilton (U.K.)
1898 H. Vardon (U.K.)
1899 H. Vardon (U.K.)

1900 J.H. Taylor (U.K.)
1901 J. Braid (U.K.)
1902 A. Herd (U.K.)
1903 H. Vardon (U.K.)
1904 J. White (U.K.)
1905 J. Braid (U.K.)
1906 J. Braid (U.K.)
1907 A. Massy (Fr.)
1908 J. Braid (U.K.)
1909 J.H. Taylor (U.K.)
1910 J. Braid (U.K.)
1911 H. Vardon (U.K.)
1912 E. Ray (U.K.)
1913 J.H. Taylor (U.K.)
1914 H. Vardon (U.K.) 
1915-19 no competition
1920 G. Duncan (U.K.)
1921 J. Hutchison (U.S.)
1922 W. Hagen (U.S.)
1923 A.G. Hävers (U.K.)
1924 W. Hagen (U.S.)
1925 J. Barnes (U.S.)
1926 B. Jones (U.S.)
1927 B. Jones (U.S.)
1928 W. Hagen (U.S.)
1929 W. Hagen (U.S.)
1930 B. Jones (U.S.)
1931 T.D. Armour (U.S.)
1932 G. Sarazen (U.S.)
1933 D. Shute (U.S.)
1934 T.H. Cotton (U.K.)
1935 A. Perry (U.K.)
1936 A.H. Padgham (U.K.)
1937 T.H. Cotton (U.K.)
1938 R.A. Whitcombe (U.K.)
1939 R. Burton (U.K.) 
1940-45 no competition
1946 S. Snead (U.S.)
1947 F. Daly (Ire.)
1948 T.H. Cotton (U.K.)

1949 B. Locke (S.Af.)
1950 B. Locke (S.Af.)
1951 M. Faulkner (U.K.)
1952 B. Locke (S.Af.)
1953 B. Hogan (U.S.)
1954 P.W. Thomson (Australia)
1955 P.W. Thomson (Australia)
1956 P.W Thomson (Australia)
1957 B. Locke (S.Af.)
1958 P.W. Thomson (Australia)
1959 G. Player (S.Af.)
1960 K.D.G. Nagle (Australia)
1961 A. Palmer (U.S.)
1962 A. Palmer (U.S.)
1963 R.J. Charles (N.Z.)
1964 T. Lema (U.S.)
1965 P.W. Thomson (Australia)
1966 J. Nicklaus (U.S.)
1967 R. de Vicenzo (Arg.)
1968 G. Player (S.Af.)
1969 A. Jacklin (U.K.)
1970 J. Nicklaus (U.S.)
1971 L. Trevino (U.S.)
1972 L. Trevino (U.S.)
1973 T. Weiskopf (U.S.)
1974 G. Player (S.Af.)
1975 T. Watson (U.S.)
1976 J. Miller (U.S.)
1977 T. Watson (U.S.)
1978 J. Nicklaus (U.S.)
1979 S. Ballesteros (Spain)
1980 T. Watson (U.S.)
1981 B. Rogers (U.S.)
1982 T. Watson (U.S.)
1983 T. Watson (U.S.)
1984 S. Ballesteros (Spain)
1985 $. Lyle (Scot.)
1986 G. Norman (Australia)
1987 N. Faldo (U.K.)

United States Open Golf Championship— men

year winner* year winner* year winner*

1895 H. Rawlins 1927 T.D. Armour 1961 G. Littler
1896 J. Foulis 1928 J. Farrell 1962 J. Nicklaus
1897 J. Lloyd 1929 B. Jones 1963 J. Boros
1898 F. Herd 1930 B. Jones 1964 K. Venturi
1899 W. Smith 1931 B. Burke 1965 G. Player (S.Af.)
1900 H. Vardon (U.K.) 1932 G. Sarazen 1966 B. Casper
1901 W. Anderson 1933 J. Goodman 1967 J. Nicklaus
1902 L  Auchterlonie 1934 O. Dutra 1968 L. Trevino
1903 W. Anderson 1935 S. Parks 1969 O. Moody
1904 W. Anderson 1936 T. Manero 1970 A. Jacklin (U.K.)
1905 W. Anderson 1937 R. Guldahl 1971 L. Trevino
1906 A. Smith 1938 R. Guldahl 1972 J. Nicklaus
1907 A. Ross 1939 B. Nelson 1973 J. Miller
1908 F. McLeod 1940 W.L. Little, Jr. 1974 H. Irwin
1909 G. Sargent 1941 C. Wood 1975 L. Graham
1910 A. Smith 1942-45 no competition 1976 J. Pate
1911 J.J. McDermott 1946 L. Mangrum 1977 H. Green
1912 J.J. McDermott 1947 L. Worsham 1978 A. North
1913 F. Ouimet 1948 B. Hogan 1979 H. Irwin
1914 W. Hagen 1949 C. Middlecoff 1980 J. Nicklaus
1915 J.D. Travers 1950 B. Hogan 1981 D. Graham
1916 C. Evans 1951 B. Hogan 1982 T. Watson
1917-18 no competition 1952 J. Boros 1983 L. Nelson
1919 W. Hagen 1953 B. Hogan 1984 F. Zoeller
1920 E. Ray (U.K.) 1954 E. Furgol 1985 A. North
1921 J. Barnes 1955 J. Fleck 1986 R. Floyd
1922 G. Sarazen 1956 C. Middlecoff 1987 S. Simpson
1923 B. Jones 1957 D. Mayer
1924 C. Walker 1958 T. Bolt
1925 W. MacFarlane, Jr. 1959 B. Casper
1926 B. Jones 1960 A. Palmer

*Won by a U.S. golfer except as indicated.

Tom Watson winning the British Open in 1977 by one stroke, with a 
72-hole total of 268
Stephen Green-Armytage/Sports lllustrated
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U.S. Professional Golfers’ Association (PGA) championship Masters Toumament

year winner* year winner* year winner* year winner* year winner* year winner*

1916 J. Barnes 1941 V. Ghezzi 1965 D. Marr
1917-18 not held 1942 S. Snead 1966 A. Geiberger
1919 J. Barnes 1943 not held 1967 D. Januaryf
1920 J. Hutchison 1944 B. Hamilton 1968 J. Boros
1921 W. Hagen 1945 B. Nelson 1969 R. Floyd
1922 G. Sarazen 1946 B. Hogan 1970 D. Stockton
1923 G. Sarazen 1947 J. Ferrier 1971 J. Nicklaus
1924 W. Hagen 1948 B. Hogan 1972 G. Player (S.Af.)
1925 W. Hagen 1949 S. Snead 1973 J. Nicklaus
1926 W. Hagen 1950 C. Harper 1974 L. Trevino
1927 W. Hagen 1951 S. Snead 1975 J. Nicklaus
1928 L. Diegel 1952 J. Turnesa 1976 D. Stockton
1929 L. Diegel 1953 W. Burkemo 1977 L. Wadkins
1930 T. Armour 1954 C. Harbert 1978 J. Mahaffeyt
1931 T. Creavy 1955 D. Ford 1979 D. Graham
1932 O. Dutra 1956 J. Burke (Australia)f
1933 G. Sarazen 1957 L. Hebert 1980 J. Nicklaus
1934 P. Runyan 1958 D. Finsterwald 1981 L. Nelson
1935 J. Revolta 1959 R. Rosburg 1982 R. Floyd
1936 D. Shute 1960 J. Hebert 1983 H. Sutton
1937 D. Shute 1961 J. Barberf 1984 L. Trevino
1938 P. Runyan 1962 G. Player (S.Af.) 1985 H. Green
1939 H. Picard 1963 J. Nicklaus 1986 B. Tway
1940 B. Nelson 1964 B. Nichols 1987 L. Nelson

*Won by a U.S. golfer except as indicated. tWinner by play-off.

1934 H. Smith 1958 A. Palmer 1979 F. ZoeHer*
1935 G. Sarazen 1959 A. Wall 1980 S. Ballesteros (Spain)
1936 H. Smith 1960 A. Palmer 1981 T. Watson
1937 B. Nelson 1961 G. Player (S.Af.) 1982 C. Stadler§
1938 H. Picard 1962 A. Palmer 1983 S. Ballesteros (Spain)
1939 R. Guldahl 1963 J. Nicklaus 1984 B. Crenshaw
1940 J. Demaret 1964 A. Palmer 1985 B. Langer (W.Ger.)
1941 C. Wood 1965 J. Nicklaus 1986 J, Nicklaus
1942 B. Nelson 1966 J. Nicklaus 1987 L. Mize
1946 H. Keiser 1967 G. Brewer
1947 J. Demaret 1968 R. Goalbyf
1948 C. Harmon 1969 G. Archer
1949 S. Snead 1970 W. Casper
1950 J. Demaret 1971 C. Coody
1951 B. Hogan 1972 J. Nicklaus
1952 S. Snead 1973 T. Aaron
1953 B. Hogan 1974 G. Player (S.Af.)
1954 S. Snead 1975 J. Nicklaus
1955 C. Middlecoff 1976 R. Floyd
1956 J. Burke 1977 T. Watson
1957 D. Ford 1978 G. Player (S.Af.)

Won by a U.S. golfer except as indicated. f  Play-off averted when R. de 
Vincenzo was penalized for signing an incorrect scorecard. tSudden death 
play-off against T. Watson and E. Sneed. §Won on the first hole of a play-off 
against D. Pohl.

British Amateur Golf Championship— men

year winner year winner year winner year winner

1885 A.F. Macfie (U.K.)
1886 H.G. Hutchinson (U.K.)
1887 H.G. Hutchinson (U.K.)
1888 J. Ball (U.K.)
1889 J.E. Laidlay (U.K.)
1890 J. Ball (U.K.)
1891 J.E. Laidlay (U.K.)
1892 J. Ball (U.K.)
1893 P. Anderson (U.K.)
1894 J. Ball (U.K.)
1895 J.M. Melville (U.K.)
1896 F.G. Tait (U.K.)
1897 A.J.T. Allan (U.K.)
1898 F.G. Tait (U.K.)
1899 J. Ball (U.K.)
1900 H.H. Hilton (U.K.)
1901 H.H. Hilton (U.K.)
1902 C. Hutchings (U.K.)
1903 R. Maxwell (U.K.)
1904 W.J. Travis (U.S.)
1905 A.G. Barry (U.K.)
1906 J. Robb (U.K.)
1907 J. Ball (U.K.)
1908 E.A. Lassen (U.K.)
1909 R. Maxwell (U.K.)

1910 J. Ball (U.K.)
1911 H.H. Hilton (U.K.)
1912 J. Ball (U.K.)
1913 H.H. Hilton (U.K.)
1914 J.L.C. Jenkins (U.K.) 
1915-19 no competition
1920 C.J.H. Tolley (U.K.)
1921 W.l. Hunter (U.K.)
1922 E.W.E. Holderness (U.K.)
1923 R.H. Wethered (U.K.)
1924 E.W.E. Holderness (U.K.)
1925 R. Harris (U.K.)
1926 J. Sweetser (U.S.)
1927 W. Tweddell (U.K.)
1928 T.P. Perkins (U.K.)
1929 C.J.H. Tollev (U.K.)
1930 B. Jones (U.S.)
1931 E. Martin Smith (U.K.)
1932 J. de Forest (U.K.)
1933 M. Scott (U.K.)
1934 W. Little (U.S.)
1935 W. Little (U.S.)
1936 H. Thomson (U.K.)
1937 R. Sweeny, Jr. (U.S.)
1938 C.R. Yates (U.S.)

1939 A.T. Kyle (U.K.)
1940-45 no competition
1946 J. Bruen (U.K.)
1947 W.P. Turnesa (U.S.)
1948 F.R. Stranahan (U.S.)
1949 S.M. M’Cready (U.K.)
1950 F.R. Stranahan (U.S.)
1951 R.D. Chapman (U.S.)
1952 E.H. Ward (U.S.)
1953 J.B. Carr (Ire.)
1954 D.W. Bachli (U.K.)
1955 J.W. Conrad (U.S.)
1956 J.C. Beharrell (U.K.)
1957 R. Reid Jack (U.K.)
1958 J.B. Carr (Ire.)
1959 D. Beman (U.S.)
1960 J.B. Carr (Ire.) '
1961 M.F. Bonallack (U.K.)
1962 R.D. Davies (U.S.)
1963 M.S.R. Lunt (U.K.)
1964 G.J. Clark (U.K.)
1965 M.F. Bonallack (U.K.)
1966 R. Cole (S.Af.)
1967 B. Dickson (U.S.)
1968 M.F. Bonallack (U.K.)

1969 M.F. Bonallack (U.K.)
1970 M.F. Bonallack (U.K.)
1971 S. Melnyk (U.S.)
1972 T. Homer (U.K.)
1973 R. Siderowf (U.S.)
1974 T. Homer (U.K.)
1975 M. Giles (U.S.)
1976 R. Siderowf (U.S.)
1977 P. McEvoy (U.K.)
1978 P. McEvoy (U.K.)
1979 J. Sigel (U.S.)
1980 D. Evans (U.K.)
1981 P. Plouioux (Fr.)
1982 M. Thompson (U.K.)
1983 P. Parkin (U.K.)
1984 J.-M. Olazabal (Spain)
1985 G. McGimpsey (Ire.)
1986 D. Curry (U.K.)
1987 P. Mayo (U.K.)

United States Amateur Golf Championship— men

year winner* year winner* year winner*

1895 C.B. Macdonald
1896 H.J. Whigham
1897 H.J. Whigham
1898 F.S. Douglas
1899 H.M. Harriman
1900 W.J. Travis
1901 W.J. Travis
1902 L.N. James
1903 W.J. Travis
1904 H.C. Egan
1905 H.C. Egan
1906 E.M. Byers
1907 J.D. Travers
1908 J.D. Travers
1909 R. Gardner
1910 W.C. Fownes, Jr.
1911 H.H. Hilton
1912 J.D. Travers
1913 J.D. Travers
1914 F. Ouimet
1915 R.A. Gardner
1916 C. Evans
1917-18 no competition
1919 S.D. Herron
1920 C. Evans
1921 J. Guildford
1922 J. Sweetser
1923 M. Marston
1924 B. Jones
1925 B .Jones
1926 G. von Elm

1927 B .Jones
1928 B .Jones
1929 H.R. Johnston
1930 B .Jones
1931 F. Ouimet
1932 C.R. Somerville
1933 G.T. Dunlap
1934 W.L. Little, Jr.
1935 W.L. Little, Jr.
1936 J. Fischer
1937 J. Goodman
1938 W.P. Turnesa
1939 M.H. Ward
1940 R.D. Chapman
1941 M.H. Ward
1942-45 no competition
1946 S.E. Bishop
1947 R.H. Riegel
1948 W,P. Turnesa
1949 C.R. Coe
1950 S. Urzetta
1951 W.J. Maxwell
1952 J. Westland
1953 G. Littler
1954 A. Palmer
1955 J.H. Ward
1956 J.H. Ward
1957 H. Robbins
1958 C.R. Coe
1959 J. Nicklaus
1960 D.R. Beman

1961 J. Nicklaus
1962 L.E. Harris, Jr.
1963 D.R. Beman
1964 W. Campbell
1965 R. Murphy
1966 G. Cowan (Can.)
1967 B. Dickson
1968 B. Fleisher
1969 S. Melnyk
1970 L. Wadkins
1971 G. Cowan (Can.)
1972 M. Giles
1973 C. Stadler
1974 J. Pate
1975 F. Ridley
1976 W. Sander
1977 J. Fought
1978 J. Cook
1979 M. O’Meara
1980 H, Sutton
1981 N. Crosby
1982 J. Sigel
1983 J. Sigel
1984 S. Verplank
1985 S. Randolph
1986 B. Alexander
1987 B. Mayfair

*Won by a U.S. golfer except as indicated.

Jack Nicklaus putting on the 17th hole before his 
record sixth win at the Masters Toumament, 1986
UPl/Bettmann Newsphotos
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Patty Sheehan winning the third round of the 1984 U.S. Ladies’ 
Professional Golf Association tour, en route to her second title
AP/Wide World Photos

United States Women’s Amateur Golf Championship

year winner* year winner* year winner*

1895 C.S. Brown 1926 H.B. Stetson 1959 8. Mclntire
1896 B. Hoyt 1927 M.B. Horn 1960 J. Gunderson
1897 B. Hoyt 1928 G. Collett 1961 A, Quast Decker
1898 B. Hoyt 1929 G. Collett 1962 J. Gunderson
1899 R. Underhilt 1930 G. Collett 1963 A. Quast Weits
1900 F.C. Griscom 1931 H. Hicks 1964 B. Mclntire
1901 G. Hecker 1932 V. van Wie 1965 J. Ashley
1902 G. Hecker 1933 V. van Wie 1966 J. Gunderson Carner
1903 B. Anthony 1934 V. van Wie 1967 L. Dill
1904 G.M. Bishop 1935 G. Collett Vare 1968 J. Carner
1905 P. Mackay 1936 P. Barton (U.K.) 1969 C. Lacoste (Fr.)
1906 H.S. Curtis 1937 EX. Page 1970 M. Wilkinson
1907 M. Curtis 1938 P. Berg 1971 L. Baugh
1908 K.C. Harley 1939 B. Jameson 1972 M. Budke
1909 D.I. Campbell 1940 B. Jameson 1973 C. Semple
1910 D.I. Campbell 1941 B.H. Newell 1974 C. Hill
1911 M. Curtis 1942-45 no competition 1975 B. Daniel
1912 M. Curtis 1946 B.D. Zaharias 1976 D. Horton
1913 G. Ravenscroft 1947 L. Suggs 1977 B. Daniel
1914 K. Jackson 1948 G. Lenczyk 1978 C. Sherk (Can.)
1915 C.H. Vanderbeck 1949 D.G. Porter 1979 C. Hill
1916 A. Stirling 1950 B. Hanson 1980 J. Inkster
1917-18 no competition 1951 D. Kirby 1981 J. Inkster
1919 A. Stirling 1952 J. Pung 1982 J. Inkster
1920 A. Stirling 1953 M.L. Faulk 1983 J. Pacillo
1921 M. Hollins 1954 B. Romack 1984 D. Richard
1922 G. Collett 1955 P. Lesser 1985 Hattori M. (Japan)
1923 E. Cummings 1956 M. Stewart (Can.) 1986 K. Cockerill
1924 D.C. Hurd 1957 J. Gunderson 1987 K. Cockerill
1925 G. Collett 1958 A. Quast

*Won by a U.S. golfer except as indicated.

British Ladies Amateur Golf Championship

year winner* year winner* year winner* year winner* year winner*

1893 M. Scott 1911 D. Campbell 1934 A.M. Holm 1957 P, Garvey 1975 N. Roth Syms (U.S.)
1894 M. Scott 1912 G. Ravenscroft 1935 W. Morgan 1958 J. Valentine 1976 C. Panton
1895 M. Scott 1913 M. Dodd 1936 P. Barton 1959 E. Price 1977 A. Uzielli
1896 A.B. Pascoe 1914 C. Leitch 1937 J. Anderson 1960 B. Mclntire (U.S.) 1978 E. Kennedy (Australia)
1897 E.C. Orr 1920 C. Leitch 1938 A.M. Holm 1961 M. Spearman 1979 M. Madill
1898 L. Thomson 1921 C. Leitch 1939 P. Barton 1962 M. Spearman 1980 A. Sander (U.S.)
1899 M. Hezlet 1922 J. Wethered 1946 J. Hetherington 1963 B. Varangot (Fr.) 1981 B. Robertson
19Ö0 R.K. Adair 1923 D. Chambers 1947 B.D. Zaharias (U.S.) 1964 C. Sorenson (U.S.) 1982 K. Douglas
1901 M.A. Graham 1924 J. Wethered 1948 L. Suggs (U.S.) 1965 B. Varangot (Fr.) 1983 J. Thornhill
1902 M. Hezlet 1925 J. Wethered 1949 F. Stephens 1966 E. Chadwick 1984 J. Rosenthal (U.S.)
1903 R.K. Adair 1926 C. Leitch 1950 Viscomtesse de 1967 E. Chadwick 1985 L. Behan (Ire.)
1904 L. Dod 1927 S.T. de la Chaume (Fr.) Saint Sauveur (Fr.) 1968 B. Varangot (Fr.) 1986 J. Thornhill
1905 B. Thompson 1928 N. le Blan (Fr.) 1951 P.G. MacCann 1969 C. Lacoste (Fr.) 1987 J. Collingham
1906 L. Kennion 1929 J. Wethered 1952 M. Paterson 1970 D. Oxley
1907 M. Hezlet 1930 D. Fishwick 1953 M, Stewart (Can.) 1971 M. Walker
1908 M. Titterton 1931 E. Wilson 1954 F. Stephens 1972 M. Walker
1909 D. Campbell 1932 E. Wilson 1955 J. Valentine 1973 A. Irvin
1910 E. Suttie 1933 E. Wilson 1956 M. Smith (U.S.) 1974 C. Semple (U.S.)

*Won by a British golfer except as indicated.

United States Women’s Open Champions

year winner* year winner* year winner* year winner* year winner* year winner*

1946 P. Berg 1954 B.D. Zaharias 1962 M. Lindstrom 1970 D. Caponi 1977 H. Stacy 1984 H. Stacy
1947 B. Jameson 1955 F. Crocker 1963 M. Mills 1971 J. Gunderson 1978 H. Stacy 1985 K. Baker
1948 B.D. Zaharias 1956 K. Cornelius 1964 M. Wright Carner 1979 J. Britz 1986 J. Geddes
1949 L. Suggs 1957 B. Rawls 1965 C. Mann 1972 S. Berning 1980 A. Alcott 1987 L. Davies (U.K.)
1950 B.D. Zaharias 1958 M. Wright 1966 S. Spuzich 1973 S. Berning 1981 P. Bradley
1951 B. Rawls 1959 M. Wright 1967 C. Lacoste (Fr.)t 1974 S. Haynie 1982 J. Alex
1952 L. Suggs 1960 B. Rawls 1968 S. Berning 1975 S. Palmer 1983 J. Stephenson
1953 B. Rawls 1961 M. Wright 1969 D. Caponi 1976 J. Carner (Australia)

*Won by a U.S. golfer except as indicated. f  Amateur.

Ladies’ Professional Golf Association (LPGA) Champions Ladies’ British Open Golf Championship

year winner* year winner* year winner* year winner

1955 B. Hanson 1967 K. Whitworth 1979 D. Caponi Young 1976 J. Lee Smith (U.K.)
1956 M. Hagge 1968 S. Post 1980 S. Little 1977 V. Saunders (U.K.)
1957 L. Suggs 1969 B. Rawls 1981 D. Caponi 1978 J. Melville (U.K.)
1958 M. Wright 1970 S. Englehorn 1982 J. Stephenson 1979 A. Sheard (S.Af.)
1959 B. Rawls 1971 K. Whitworth (Australia) 1980 D. Massey (U.S.)
1960 M. Wright 1972 K. Ahern 1983 P. Sheehan 1981 D. Massey (U.S.)
1961 M. Wright 1973 M. Mills 1984 P. Sheehan 1982 M. Figueras-Dotti (Spain)
1962 J. Kimball 1974 S. Haynie 1985 N. Lopez 1983 not held
1963 M. Wright 1975 K. Whitworth 1986 P. Bradley 1984 Okamoto A. (Japan)
1964 M. Mills 1976 B. Burfeindt 1987 J. Geddes 1985 B. King (U.S.)
1965 S. Haynie 1977 C. Higuchi 1986 L. Davies (U.K.)
1966 G. Ehret 1978 N. Lopez 1987 A. Nicholas (U.K.)

*Won by a U.S. golfer except as indicated.



Sporting Record 146

Team events. Since 1963 the biennial compe­
tition for the Walker Cup (Great Britain and 
Ireland versus the United States), an event 
for amateur golfers, has entailed a series of 
eight 18-hole foursomes and 16 18-hole sin­
gles played over two days. The biennial Ryder 
Cup was the professionals’ equivalent of the 
Walker Cup, but, since 1979, it has been con- 
tested between the United States and Great 
Britain/Europe. Teams of British and U.S. 
women golfers compete every two years for 
the Curtis Cup, which since 1964 has involved 
two days’ play of three 18-hole foursomes and 
six 18-hole singles. The World Cup, formerly 
known as the Canada Cup, is a men’s tourna- 
ment for two-man professional teams.

1922 United States 8, Britain and Ireland 4
1923 United States 6, Britain and Ireland 5
1924 United States 9, Britain and Ireland 3
1926 United States 6, Britain and Ireland 5
1928 United States 11, Britain and Ireland 1
1930 United States 10, Britain and Ireland 2
1932 United States 8, Britain and Ireland 1
1934 United States 9, Britain and Ireland 2
1936 United States 9, Britain and Ireland 0
1938 Britain and Ireland 7, United States 4
1940-46 not held
1947 United States 8, Britain and Ireland 4 
1949 United States 10, Britain and Ireland 2 
1951 United States 6, Britain and Ireland 3
1953 United States 9, Britain and Ireland 3
1955 United States 10, Britain and Ireland 2 
1957 United States 8, Britain and Ireland 3
1959 United States 9, Britain and Ireland 3
1961 United States 11, Britain and Ireland 1
1963 United States 12, Britain and Ireland 8
1965 United States 11, Britain and Ireland 11
1967 United States 13, Britain and Ireland 7
1969 United States 10, Britain and Ireland 8
1971 Britain and Ireland 12, United States 10 
1973 United States 12, Britain and Ireland 8
1975 United States 14, Britain and Ireland 7
1977 United States 16, Britain and Ireland 8
1979 United States 14, Britain and Ireland 7
1981 United States 15, Britain and ireland 9
1983 United States 13, Britain and Ireland 10
1985 United States 13. Britain and Ireland 11
1987 United States 16, Britain and Ireland 7

1
0 Garden City, N.Y., U.S.
1 St. Andrews, Fife, Scot.
0 Chicago Golf Club, Wheaton, III., U.S.
0 Royal St. George’s, Sandwich, Kent, Eng.
3 Brookline, Mass., U.S.
1 St. Andrews, Fife, Scot.
3 Pine Valley, N.J., U.S.
1 St. Andrews, Fife, Scot.

0 St. Andrews, Fife, Scot.
0 Winged Foot, N.Y., U.S.
3 Birkdale, Lancashire, Eng.
0 Marion, Mass., U.S.
0 St. Andrews, Fife, Scot.
1 Minikahda, Minn., U.S.
0 Muirfield, East Lothian, Scot.
0 Seattle, Wash., U.S.
4 Turnberry, Ayrshire, Scot.
2 Baltimore, Md., U.S.
4 Sandwich, Kent, Eng.
6 Milwaukee, Wis., U.S.
2 St. Andrews, Fife, Scot.
4 Brookline, Mass., U.S.
3 St. Andrews, Fife, Scot.
0 Shinnecock Hills, N.Y., U.S.
3 Muirfield, East Lothian, Scot.
0 Monterey, Caüf., U.S.
1 Hoylake, Cheshire, Eng.
2 Pine Valley, N.J., U.S.
1 Sunningdale, Berkshire, Eng.

Walker Cup

year result games halved* place

0 National Links, Long Island, N.Y., U.S.
St. Andrews, Fife, Scot.

*Halved =  tie score.

Ryder Cup

year result games halved* place

1927 United States 9, Great Britain 2 Worcester, Mass., U.S.
1929 Great Britain 6, United States 4 2 Moortown, Leeds, Eng.
1931 United States 9, Great Britain 3 0 Scioto, Columbus, Ohio, U.S.
1933 Great Britain 6, United States 5 1 Southport, Lancashire, Eng.
1935 United States 8, Great Britain 2 2 Ridgewood, N.J., U.S.
1937 United States 7, Great Britain 3 2 Southport, Lancashire, Eng.
1939-45 not held
1947 United States 11, Great Britain 1 0 Portland, Ore., U.S.
1949 United States 7. Qreat Britain 5 0 Garrfnn Snarhnrough, Yorkshire, Eng.
1951 United States 9, Great Britain 2 1 Pinehurst, N.C., U.S.
1953 United States 6, Great Britain 5 1 Wentworth, Surrey, Eng.
1955 United States 8, Great Britain 4 0 Palm Springs, Calif., U.S.
1957 Great Britain 7, United States 4 1 Lindrick, Sheffield, Eng.
1959 United States 7, Great Britain 2 3 Palm Desert, Calif., U.S.
1961 United States 13, Great Britain 8 3 Royal Lytham & St. Anne’s, Lancs., Eng.
1963 United States 20, Great Britain 6 6 Atlanta, Ga., U.S.
1965 United States 18, Great Britain 11 3 Royal Birkdale, Lancashire, Eng.
1967 United States 21, Great Britain 6 5 Houston, Texas, U.S.
1969 United States 13, Great Britain 13 6 Royal Birkdale, Lancashire, Eng.
1971 United States 16, Great Britain 11 5 St. Louis, Mo., U.S.
1973 United States 16, Great Britain 10 6 Muirfield, East Lothian, Scot.
1975 United States 18, Great Britain 8 6 Liganier, Pa., U.S.
1977 United States 12, Great Britain 7 1 Royal Lytham & St. Anne’s, Lancs., Eng.
1979 United States 16, Europe 10 2 White Sulphur Springs, W.Va., U.S.
1981 United States 18, Europe 9 1 Walton Heath, Surrey, Eng.
1983 United States 13, Europe 12 3 Palm Beach Gardens, Fla., U.S.
1985 Europe 16, United States 11 1 Belfry, West Midlands, Eng.
1987 Europe 13, United States 11 4 Dublin, Ohio, U.S.

*Halved “  tie score.

Curtis Cup

year result games halvedf place

1934 United States 6, Britain and Ireland 2 1 Chevy Chase, Md., U.S.
1936 United States*4, Britain and Ireland 4 1 Gleneagles, Perth, Scot.
1938 United States 5, Britain and Ireland 3 1 Manchester, Mass., U.S.
1940-46 not held
1948 United States 6, Britain and Ireland 2 1
1950 United States 7, Britain and Ireland 1 1
1952 Britain and Ireland 5, United States 4 0
1954 United States 6, Britain and Ireland 3 0
1956 Britain and Ireland 5, United States 4 0
1958 Britain and Ireland* 4, United States 4 1
1960 United States 6, Britain and Ireland 2 1
1962 United States 8, Britain and Ireland 1 0
1964 United States 9, Britain and Ireland 6 3
1966 United States 11, Britain and Ireland 3 4
1968 United States 8, Britain and Ireland 5 5
1970 United States 11, Britain and Ireland 6 1
1972 United States 9, Britain and Ireland 7 2
1974 United States 12, Britain and Ireland 4 2
1976 United States 11, Britain and Ireland 6 1
1978 United States 12, Britain and Ireland 4 2
1980 United States 11, Britain and Ireland 3 4
1982 United States 14, Britain and Ireland 3 1
1984 United States 9, Britain and Ireland 8 1
1986 Britain and Ireland 11, United States 3 4

Southport, Lancashire, Eng.
Buffalo, N.Y., U.S.
Muirfield, East Lothian, Scot.
Ardmore, Pa., U.S.
Sandwich, Kent, Eng.
West Newton, Mass., U.S.
Lindrick, Yorkshire, Eng.
Colorado Springs, Colo., U.S.
Porthcawl, Glamorganshire, Wales 
Hot Springs, Va., U.S.
Newcastle, County Down, N.lre.
West Newton, Mass., U.S.
Western Gailes, Ayrshire, Scot.
San Francisco, Calif., U.S.
Royal Lytham & St. Anne’s, Lancashire, Eng. 
Rye, N.Y., U.S.
Chepstow, Gwent, Wales 
Denver, Colo., U.S.
Muirfield, East Lothian, Scot.
Hutchinson, Kan., U.S.

*!n case of a tie the defenders retain the cup. fHalved =  tie score.

World Cup

year winner

1953 Argentina (A. Cerda and R. de Vicenzo)
1954 Australia (P.W. Thomson and K. Nagle)
1955 United States (C. Harbert and E. Furgol)
1956 United States (B. Hogan and S. Snead)
1957 Japan (Nakamura T. and Ono K.)
1958 Ireland (H. Bradshaw and C. O’Connor)
1959 Australia (P.W. Thomson and K. Nagle)
1960 United States (S. Snead and A. Palmer)
1961 United States (S. Snead and J. Demaret)
1962 United States (S. Snead and A. Palmer)
1963 United States (A. Palmer and J. Nicklaus)
1964 United States (A. Palmer and J. Nicklaus)
1965 South Africa (G. Player and H.R. Henning)
1966 United States (A. Palmer and J. Nicklaus)
1967 United States (A. Palmer and J. Nicklaus)
1968 Canada (A. Baiding and G. Knudson)
1969 United States (O. Moody and L. Trevino)
1970 Australia (D. Graham and B. Devlin)
1971 United States (J. Nicklaus and L. Trevino)
1972 Taiwan (Hsieh Min-nan and Lu Liang-huan)
1973 United States (J. Miller and J. Nicklaus)
1974 South Africa (B. Cole and D. Hayes)
1975 United States (J. Miller and L. Graham)
1976 Spain (S. Ballesteros and M. Pinero)
1977 Spain (S. Ballesteros and A. Garrido)
1978 United States (J. Mahaffey and A. North)
1979 United States (H. Irwin and J. Mahaffey)
1980 Canada (J. Halldorson and J. Nelford)
1981 not held
1982 Spain (M. Pinero and J.-M. Canizares)
1983 United States (R. Caldwell and J. Cook)
1984 Spain (J. Canizares and J. Rivero)
1985 Canada (D. Halldorson and D. Barr)
1986 not held



147 Sporting Record

GREYHOUND RACING
The sport of greyhound racing, which orig- 
inated in the United States, has gained its 
greatest popularity in the United Kingdom. 
The premier greyhound event there is the 
Greyhound Derby (instituted in 1927). It was

run from 1927 to 1974 over 525 yards, and 
1975 to 1984 over 500 m (547 yards) at the 
White City Stadium. In 1985 the venue was 
changed to the Wimbledon Stadium, and the 
course distance became 480 m.

British Greyhound Derby

year winning dog time (s) year winning dog time (s) year winning dog time (s) year winning dog time (s)

1927 Entry Badge 29.01 1945 Ballyhennessy Seal 29.56 1960 Duleek Dandy 29.15 1975 Tartan Khan 29.57*
1928 Boher Ash 30.48 1946 Monday’s News 29.24 1961 Palm’s Printer 28.84 1976 Mutt’s Silver 29.38
1929 Mick the Miller 29.96 1947 Trev's Perfection 28.95 1962 The Grand Canal 29.09 1977 Balliniska Band 29.16
1930 Mick the Miller 30.24 1948 Priceless Border 28.78 1963 Lucky Boy Boy 29.00 1978 Lacca Champion 29.42
1931 Seldom Led 30.04 1949 Narrogar Ann 28.95 1964 Hack Up Chieftain 28.92 1979 Sarah’s Bunny 29.53
1932 Wild Woolley 29.72 1950 Ballymac Ball 28.72 1965 Chittering Clapton 28.82 1980 Indian Joe 29.69
1933 Future Cutlet 29.80 1951 Ballylanigan Tanist 28.62 1966 Faithful Hope 28.52 1981 Parkdown Jet 29.57
1934 Davesland 29.81 1952 Endless Gossip 28.50 1967 Tric-Trac 29.00 1982 Laurie’s Panther 29.60
1935 Greta Ranee 30.18 1953 Daw’s Dancer 29.20 1968 Camera Flash 28.69 1983 l’m Slippy 29.40
1936 Fine Jubilee 29.48 1954 Paul's Fun 28.84 1969 Sand Star 28.76 1984 Whisper Wishes 29.43
1937 Wattle Bark 29.26 1955 Rushton Mac 28.97 1970 John Silver 29.01 1985 Pagan Swallow 29.04*
1938 Lone Keel 29.62 1956 Dunmore King 29.22 1971 Dolores Rocket 28.74 1986 Tico 28.69
1939 Highland Rum 29.35 1957 Ford Spartan 28.84 1972 Patricia’s Hope 28.55 1987 Signal Spark 28.83
1940 G.R. Archduke 29.66 1958 Pigalle Wonder 28.65 1973 Patricia's Hope 28.66
1941-44 not run 1959 Mile Bush Pride 28.76 1974 Jimsun 28.76

*From 1927 to 1974 the distance run was 480 m; from 1975 to 1984 the distance run was 500 m; from 1985 the distance was 480 m.

GYMNASTICS
Aside from the gymnastics events in Olympic 
Games, the most populär venue for gymnas­
tics competition is the world championship 
games begun in 1950 and held every four years 
until 1978 and every two years beginning in 
1979. Men’s events are six in number with all- 
around individual and all-around team awards 
in addition. The latter two awards are given 
on a cumulative points basis. Women also 
have all-around team and individual awards, 
determined by their performance in four indi­
vidual events.

Li Ning (China), Champion in three events 
at the 1984 Olympics, performing on 
the pommel horse
Steve Powell—All-Sport

World Gymnastics Championships—men

year all-around
team

all-around
individual

horizontal bar parallel bars

1950 Switzerland W. Lehmann (Switz.) P. Aaltonen (Fin.) H. Eugster (Switz.)
1952* U.S.S.R. V. Chukarin (U.S.S.R.) J. Günthard (Swit2 .) H. Eugster (Switz.)
1954 U.S.S.R. V. Muratov (U.S.S.R.) V. Muratov (U.S.S.R.) V. Chukarin (U.S.S.R.)
1956* U.S.S.R. V. Chukarin (U.S.S.R.) Ono T. (Japan) V. Chukarin (U.S.S.R.)
1958 U.S.S.R. B. Shakhlin (U.S.S.R.) B. Shakhlin (U.S.S.R.) B. Shakhlin (U.S.S.R.)
1960* Japan B. Shakhlin (U.S.S.R.) Ono T. (Japan) B. Shakhlin (U.S.S.R.)
1962 Japan Y. Titov (U.S.S.R.) Ono T. (Japan) M. Cerar (Yugos.)
1964* Japan Endo Y. (Japan) B. Shakhlin (U.S.S.R.) Endo Y. (Japan)
1966 Japan M. Voronin (U.S.S.R.) Nakayama A. (Japan) S. Diomidov (U.S.S.R.)
1968* Japan Kato S. (Japan) M. Voronin (U.S.S.R.)t 

Nakayama A. (Japan)f
Nakayama A. (Japan)

1970 Japan Kenmotsu E. (Japan) Kenmotsu E. (Japan) Nakayama A. (Japan)
1972* Japan Kato S. (Japan) Tsukahara M. (Japan) Kato S. (Japan)
1974 Japan Kasamatsu S. (Japan) E. Gienger, (W.Ger.) Kenmotsu E. (Japan)
1976* Japan N. Andrianov (U.S.S.R.) Tsukahara M. (Japan) Kato S. (Japan)
1978 Japan N. Andrianov (U.S.S.R.) Kasamatsu S. (Japan) Kenmotsu E. (Japan)
1979 U.S.S.R. A. Dityatin (U.S.S.R.) K. Thomas (U.S.) B. Conner (U.S.)
1980* U.S.S.R. A. Dityatin (U.S.S.R.) S. Delchev (Bulg.) A. Tkachev (U.S.S.R.)
1981 U.S.S.R. Y. Korolyov (U.S.S.R.) A. Tkachev (U.S.S.R.) A. Dityatin (U.S.S.R.)t 

Gushiken K. (Japan)f
1983 China D. Bilozerchev (U.S.S.R.) D. Bilozerchev (U.S.S.R.) Lou Yun (China)f 

V. Artemov (U.S.S.R.)f
1984* United States Gushiken K. (Japan) Morisue S. (Japan) B, Conner (U.S.)
1985 U.S.S.R. Y. Korolyov (U.S.S.R.) Tong Fei (China) S. Kroll (E.Ger.)f 

V. Mogilny (U.S.S.R.)t
1987 U.S.S.R. D. Bilozerchev (U.S.S.R.) D. Bilozerchev (U.S.S.R.) V. Artemov (U.S.S.R.)

pommel horse rings vault floor exercise

1950 J. Stalder (Switz.) W. Lehmann (Switz.)
1952* V. Chukarin (U.S.S.R.) G. Shaginyan (U.S.S.R.)
1954 G. Shaginyan (U.S.S.R.) A. Azaryan (U.S.S.R.)

E. Gebendinger (Switz.) 
V. Chukarin (U.S.S.R.) 
L. Sotornik (Czech.)

1956* B. Shakhlin (U.S.S.R.) A. Azaryan (U.S.S.R.)

1958 B. Shakhlin (U.S.S.R.) A. Azaryan (U.S.S.R.)
1960* B. Shakhlin (U.S.S.R.)f A. Azaryan (U.S.S.R.)

E. Ekman (Fin.)f
1962 M. Cerar (Yugos.) Y. Titov (U.S.S.R.)

V. Muratov (U.S.S.R.)f 
H. Bantz (Ger.)f 
Y. Titov (U.S.S.R.)
Ono T. (Japan)f 
B. Shakhlin (U.S.S.R.)f 
P. Krbec (Czech.)

1964* M. Cerar (Yugos.)
1966 M. Cerar (Yugos.) 
1968* M. Cerar (Yugos.)
1970 M. Cerar (Yugos.) 
1972* V. Klimenko (U.S.S.R.) 
1974 Z. Magyar (Hung.)

1976* Z. Magyar (Hung.)
1978 Z. Magyar (Hung.)
1979 Z. Magyar (Hung.)

Hayata T. (Japan)
M. Voronin (U.S.S.R.) 
Nakayama A. (Japan) 
Nakayama A. (Japan) 
Nakayama A. (Japan)
D. Grecu (Rom.)t
N. Andrianov (U.S.S.R.)f 
N. Andrianov (U.S.S.R.) 
N. Andrianov (U.S.S.R.) 
A. Dityatin (U.S.S.R.)

Yamasita H. (Japan) 
Matsuda H. (Japan)
M. Voronin (U.S.S.R.) 
Tsukahara M. (Japan) 
K. Koeste (E.Ger.) 
Kasamatsu S. (Japan)

N. Andrianov (U.S.S.R.) 
Shimizu J. (Japan)
A. Dityatin (U.S.S.R.)

1980*
1981

1983

1984*

1985

1987

Z. Magyar (Hung.)
Li Xiaoping (China)f 
M. Nikolai (E.Ger.)t 
D. Bilozerchev (U.S.S.R.)

Li Ning (China)f 
P. Vidmar (U.S.)t 
V. Mogilny (U.S.S.R.)

D. Bilozerchev (U.S.S.R.)f 
Z. Borkai (Hung.)f

A. Dityatin (U.S.S.R.)
A. Dityatin (U.S.S.R.)

D. Bilozerchev (U.S.S.R.)t 
Gushiken K. (Japan)t 
Gushiken K. (Japan)f 
Li Ning (China)t 
Li Ning (China)t 
Y. Korolyov (U.S.S.R.)t 
Y. Korolyov (U.S.S.R.)

N. Andrianov (U.S.S.R.)
R. Hemmann (E.Ger.)

A. Akopyan (U.S.S.R.) 

Lou Yun (China)

Y. Korolyov (U.S.S.R.)

S. Kroll (E.Ger.)t 
Lou Yun (China)t

J. Stalder (Switz.)
W. Thoresson (Swed.) 
V. Muratov (U.S.S.R.)t 
Takemoto M. (Japan)t 
V. Muratov (U.S.S.R.)

Takemoto M. (Japan) 
Aihara N. (Japan)

Aihara N. (Japan)t 
Endo Y. (Japan)t 
F. Menichelli (italy) 
Nakayama A. (Japan) 
Kato S. (Japan) 
Nakayama A. (Japan)
N. Andrianov (U.S.S.R.) 
Kasamatsu S. (Japan)

N. Andrianov (U.S.S.R.)
K. Thomas (U.S.)
K. Thomas (U.S.)t
R. Bruckner (E.Ger.)f 
R. Bruckner (E.Ger.)
Li Yuijiu (China)t 
Y. Korolyov (U.S.S.R.)t 
Tong Fei (China)

Li Ning (China)

Tong Fei (China)

Lou Yun (China)

‘Olympic championships, recognized as world championships (for 1896-1948 Olympics, see Olympic Games). 
tTied.
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Maxi Gnauck (E.Ger.) executing her uneven parallel bars routine; she tied for first place in 
the 1979 World Gymnastics Championships
AP/Wide World Photos

World Gymnastics Championships—women

year all-around all-around balance beam
team individual

Olga Korbut (U.S.S.R.) extending in a handstand on the balance 
beam; she won the balance beam and floor exercise events in 1972
Tass— Sovfoto

Natalia Yurchenko (U.S.S.R.) in the floor exercise, 1983, winning 
her world gymnastics championship all-around title
Tony Duffy—All-Sport

1950 Sweden 
1952* U.S.S.R.
1954 U.S.S.R.
1956* U.S.S.R.
1958 U.S.S.R.
1960* U.S.S.R.
1962 U.S.S.R.
1964* U.S.S.R.
1966 Czechoslovakia 
1968* U.S.S.R.
1970 U.S.S.R.
1972* U.S.S.R.
1974 U.S.S.R.
1976* U.S.S.R.
1978 U.S.S.R.
1979 Romania 
1980* U.S.S.R.
1981 U.S.S.R.
1983 U.S.S.R.
1984* Romania

H. Rakoczy (Pol.)
M. Gorokhovskaya (U.S.S.R.) 
G. Rudiko (U.S.S.R.)
L  Latynina (U.S.S.R.)
L. Latynina (U.S.S.R.)
L. Latynina (U.S.S.R.)
L. latynina (U.S.S.R.)
V. Qaslavska (Czech.)
V. Qaslavska (Czech.)
V. Caslavska (Czech.)
L. i urishcheva (U.S.S.H.)
L. Turishcheva (U.S.S.R.)
L. Turishcheva (U.S.S.R.)
N. Comaneci (Rom.)
E. Mukhina (U.S.S.R.)
N. Kim (U.S.S.R.)
Ye. Davydova (U.S.S.R.)
O. Bicherova (U.S.S.R.)
N. Yurchenko (U.S.S.R.)
M. L. Retton (U.S.)

1985 U.S.S.R. E. Shushunova (U.S.S.R.)t
O. Omelyanchik (U.S.S.R.)t 

1987 Romania A. Dobre (Rom.)

H. Rakoczy (Pol.)
N, Bocharova (U.S.S.R.) 
Tanaka K. (Japan)
Ä. Keleti (Hung.)
L. Latynina (U.S.S.R.)
E. Bosakova (Czech.)
E. gosakova (Czech.)
V. Caslavska (Czech.)
N. Kuchinskaya (U.S.S.R.)
N. Kuchinskaya (U.S.S.R.) 
E. Zuchold (E.Ger.)
O. Korbut (U.S.S.R.)
L. Turishcheva (U.S.S.R.) 
N. Comaneci (Rom.)
N. Comaneci (Rom.)
V. Cerna (Czech.)
N. Comaneci (Rom.)
M. Gnauck (E.Ger.)
O. Mostepanova (U.S.S.R.) 
E; Szabo (Rom.)t
S. Pauca (Rom.)t 
D. Silvas (Rom.)

A. Dobre (Rom.)

uneven parallel bars vault floor exercise

1950 T. Kolar (Austria)f
A.-S. Pettersson (Swed.)t 

1952* iyi. Korondi (Hung.)
1954 A. Keleti (Hung.)

1956* Ä. Keleti (Hung.)

1958 L. Latynina (U.S.S.R.) 
1960* P. Astakhova (U.S.S.R.) 
1962 I. Pervushina (U.S.S.R.) 
1964* P. Astakhova (U.S.S.R.)
1966 N. Kuchinskaya (U.S.S.R.) 
1968* V. Caslavska (Czech.)

1970 K. Janz (E.Ger.)
1972* K. Janz (E.Ger.)
1974 A. Zinke (E.Ger.)
1976* N. Comaneci (Rom.)
1978 M. Frederick (U.S.)

1979 Ma Yanhong (China)t 
M. Gnauck (E.Ger.)t

1980* M. Gnauck (E.Ger.)

1981 M. Gnauck (E.Ger.)
1983 M. Gnauck (E.Ger.)
1984* J. McNamara (U.S.)f 

Ma Yanhong (China)! 
1985 G. Fähnrich (E.Ger.)
1987 D. Silvas (Rom.)t

E. Thuemmler (E.Ger.)t

H. Rakoczy (Pol.)

Ye. Kalinchuk (U.S.S.R.)
A. -S. Pettersson (Swed.)t 
T. Manina (U.S.S.R.)f
L. Latynina (U.S.S.R.)

L. Latynina (U.S.S.R.)
M. JMikolayeva (U.S.S.R.)
V. Qaslavska (Czech.)
V. Qaslavska (Czech.)
V. Qéslavska (Czech.)
V. Caslavska (Czech.)

E. Zuchold (E.Ger.)
K. Janz (E.Ger.)
O. Korbut (U.S.S.R.)
N. Kim (U.S.S.R.)
N. Kim (U.S.S.R.)

D. Turner (Rom.)

N. Shaposhnikova (U.S.S.R.)

M. Gnauck (E.Ger.)
B. Stoyanova (Bulg.)
E. Szabo (Rom.)

E. Shushunova (U.S.S.R.)
E. Shushunova (U.S.S.R.)

H. Rakoczy (Pol.)

Ä, Keleti (Hung.)
T. Manina (U.S.S.R.)

L. Latynina (U.S.S.R.)t 
A. Keleti (Hung.)t 
E. Bosakova (Czech.)
L. Latynina (U.S.S.R.)
L. Latynina (U.S.S.R.)
L. Latynina (U.S.S.R.)
N. Kuchinskaya (U.S.S.R.) 
V. Caslavska (Czech.)t
L. Petrik (U.S.S.R.)t 
L. Turishcheva (U.S.S.R.)
O. Korbut (U.S.S.R.)
L. Turishcheva (U.S.S.R.) 
N. Kim (U.S.S.R.)
E. Mukhina (U.S.S.R.)t 
N. Kim (U.S.S.R.)t 
E. Eberle (Rom.)

N. Comaneci (Rom.)t 
N. Kim (U.S.S.R.)t
N. Ilenko (U.S.S.R.)
E. Szabo (Rom.)
E. Szabo (Rom.)

O. Omelyanchik (U.S.S.R.) 
E. Shushunova (U.S.S.R.)f 
D. Silvas (Rom.)t

*Olympic championships, recognized as world championships (for 1896-1952 Olympics, see 
Olympic Games). fTied.



149 Sporting Record

HORSE RACING
In the oldest type of horse racing, the rider 
sits astride the horse; in the other type of 
race, best known as harness racing, he sits in 
a sulky—a two-wheeled vehicle attached by 
shafts and tracés to the horse. In the former 
type, a Thoroughbred horse is raced over ei- 
ther a track or over a course of jumps and 
tums (steeplechase). Harness horses can be

trotters or pacers and are Standardbred horses 
raced on a track.

The English Thoroughbred classics. The races 
are run by 3-year-old colts and lillies. The 
Derby, first run in 1780, is run at Epsom 
Downs, Surrey, over IV2 miles. The Oaks, 
also run at Epsom Downs, was first run in 
1779; the oldest of the English races, however,

is the St. Leger (1776). It is run over 1 mile 
6 V2 furlongs at Doncaster, South Yorkshire. 
The 2,000 Guineas (1809) is run over 1 mile 
at Newmarket, SufFolk. A horse that wins the 
2,000 Guineas, the Derby, and the St. Leger 
all in one year is said to have won the British 
Triple Crown.

The Derby

year horse year horse year horse jockey owner trainer

1780 Diomed 1841 Coronation 1900 Diamond Jubilee H. Jones Prince of Wales R. Marsh
1781 Young Eclipse 1842 Attila 1901 Volodyovski L. Reiff W. Whitney J. Huggins
1782 Assassin 1843 Cotherstone 1902 Ard Patrick J. Martin J. Gubbins S. Darling
1783 Saltram 1844 Orlando 1903 Rock Sand D. Mäher Sir J. Miller G. Blackwell
1784 Sergeant 1845 The Merry Monarch 1904 St. Amant K. Cannon L. de Rothschild A. Hayhoe
1785 Aimwell 1846 Pyrrhus the First 1905 Cicero D. Mäher Lord Rosebery P. Peck
1786 Noble 1847 The Cossack 1906 Spearmint D. Mäher Maj. E. Loder P. Gilpin
1787 Sir Peter Teazle 1848 Surplice 1907 Orby J. Reiff R. Crocker J. Allen
1788 Sir Thomas 1849 The Flying Dutchman 1908 Signorinetta W. Bullock E. Ginistrelli E. Ginistrelli
1789 Skyscraper 1850 Voltigeur 1909 Minoru H. Jones King Edward VII R. Marsh
1790 Rhadamanthus 1851 Teddington 1910 Lemberg B. Dillon Mr. Fairie A. Taylor
1791 Eager 1852 Daniel O’Rourke 1911 Sunstar G. Stern J. Joel C. Morton
1792 John Bull 1853 West Australian 1912 Tagalie J. Reiff W. Raphael D. Waugh
1793 Waxy 1854 Andover 1913 Aboyeur E. Piper A. Cunliffe T. Lewis
1794 Daedalus 1855 Wild Dayrell 1914 Durbar II M. MacGee H. Duryea T. Murphy
1795 Spread Eagle 1856 Ellington 19151• Pommern S. Donoghue S. Joel C. Peck
1796 Didelot 1857 Blink Bonny 1916- ■ Fifinella J. Childs E. Hulton R. Dawson
1797 Br. c. by Fidget 1858 Beadsman 1917- ■ Gay Crusader S. Donoghue Mr. Fairie A. Taylor
1798 Sir Harry 1859 Musjid 1918 ■ Gainsborough J. Childs Lady J. Douglas A. Taylor
1799 Archduke 1860 Thormanby 1919 ■ Grand Parade F. Templeman Lord GJanely F. Barling
1800 Champion 1861 Kettledrum 1920 Spion Kop F. O’Neill Maj. G. Loder P. Gilpin
1801 Eleanor 1862 Caractacus 1921 Humorist S. Donoghue J. Joel C. Morton
1802 Tyrant 1863 Macaroni 1922 Captain Cuttle S. Donoghue Lord Woolavington F. Darling
1803 Ditto 1864 Blair Athol 1923 Papyrus S. Donoghue B. Irish B. Jarvis
1804 Hannibal 1865 Gladiateur 1924 Sansovino T. Weston Lord Derby G. Lambton
1805 Cardinal Beaufort 1866 Lord Lyon 1925 Manna S. Donoghue H. Morriss F. Darling
1806 Paris 1867 Hermit 1926 Coronach J. Childs Lord Woolavington F. Darling
1807 Election 1868 Blue Gown 1927 Call Boy C. Elliott F. Curzon J. Watts
1808 Pan 1869 Pretender 1928 Felstead H. Wragg Sir H. Cunliffe-Owen O. Bell
1809 Pope 1870 Kingcraft 1929 Trigo J. Marshall W. Barnett R. Dawson
1810 Whalebone 1871 Favonius 1930 Bienheim H. Wragg Aga Khan III R. Dawson
1811 Phantom 1872 Cremorne 1931 Cameronian F. Fox J.A. Dewar F. Darling
1812 Octavius 1873 Doncaster 1932 April the Fifth F. Lane T. Walls T. Walls
1813 Smolensko 1874 George Frederick 1933 Hyperion T. Weston Lord Derby G, Lambton
1814 Blücher 1875 Galopin 1934 Windsor Lad C. Smirke Maharaja of Rajpipla M. Marsh
1815 Whisker 1876 Kisber 1935 Bahram F. Fox Aga Khan III Frank Butters
1816 Prince Leopold 1877 Silvio 1936 Mahmoud C. Smirke Aga Khan III Frank Butters
1817 Azor 1878 Sefton 1937 Mid-day Sun M. Beary Mrs. G. Miller Fred Butters
1818 Sam 1879 Sir Bevys 1938 Bois Roussel C. Elliott P. Beatty F. Darling
1819 Tiresias 1880 Bend Or 1939 Blue Peter E. Smith Lord Rosebery J. Jarvis
1820 Sailor 1881 Iroquois 1940 Pont l’Eveque S. Wragg F. Darling F. Darling
1821 Gustavus 1882 Shotover 1941t Owen Tudor W. Nevett Mrs. R. Macdonald- F. Darling
1822 Moses 1883 St. Blaise Buchanan
1823 Emilius 1884* St. Gatien 1942t Watling Street H. Wragg Lord Derby W. Earl
1824 Cedric Harvester 1943t Straight Deal T. Carey Hon. D. Paget W. Nightingall
1825 Middleton 1885 Melton 1944t Ocean Swell W. Nevett Lord Rosebery J. Jarvis
1826 Lapdog 1886 Ormonde 1945t Dante W. Nevett Sir E. Ohlson M. Peacock
1827 Mameluke 1887 Merry Hampton 1946 Airborne T. Lowrey J. Ferguson R. Perryman
1828 Cadland 1888 Ayrshire 1947 Pearl Diver G. Bridgland Baron de Waldner C. Halsey
1829 Frederick 1889 Donovan 1948 My Love W. Johnstone Aga Khan III R. Carver
1830 Priam 1890 Sainfoin 1949 Nimbus C. Elliott Mrs. M. Glenister G. Colling
1831 Spaniel 1891 Common 1950 Galcador W.R. Johnstone M. Boussac C. Semblat
1832 St. Giles 1892 Sir Hugo 1951 Arctic Prince C. Spares J. McGrath W. Stephenson
1833 Dangerous 1893 Isinglass 1952 Tulyar C. Smirke Aga Khan III M. Marsh
1834 Plenipotentiary 1894 Ladas 1953 Pinza G. Richards Sir V. Sassoon N. Bertie
1835 Mündig 1895 Sir Visto 1954 Never Say Die L. Piggott R. Clark J. Lawson
1836 Bay Middleton 1896 Persimmon 1955 Phil Drake F. Palmer Mme L. Volterra F. Mathet
1837 Phosphorus 1897 Galtee More 1956 Lavandin W.R. Johnstone P. Wertheimer A. Head
1838 Amato 1898 Jeddah 1957 Crepello L. Piggott Sir V. Sassoon N. Murless
1839 Bloomsbury 1899 Flying Fox 1958 Hard Ridden C. Smirke Sir V. Sassoon J. Rogers
1840 Little Wonder 1959 Parthia W. Carr Sir H. de Trafford C. Boyd-Rochfort

1960 St. Paddy L. Piggott Sir V. Sassoon N. Murless
1961 Psidium R. Poincelet Mrs. A. Plesch H. Wragg
1962 Larkspur N. Seilwood R. Guest V. O’Brien
1963 Reiko Y. Saint-Martin F. Dupré F. Mathet
1964 Santa Claus A. Breasley J. Ismay J. Rogers
1965 Sea Bird II T.P. Glennon J. Ternynck E. Pollet
1966 Charlottown A. Breasley Lady Zia Wernher G. Smyth
1967 Royal Palace G. Moore H. Joel N. Murless
1968 Sir Ivor L. Piggott R. Guest V. O’Brien
1969 Blakeney E. Johnson A. Budgett A. Budgett
1970 Nijinsky L. Piggott C. Engelhard V. O’Brien
1971 Mill Reef G. Lewis P. Mellon 1. Baiding
1972 Roberto L. Piggott J. Galbreath V. O’Brien
1973 Morston E. Hide A. Budgett A. Budgett
1974 Snow Knight B. Taylor Mrs. S. Phillips P. Nelson
1975 Grundy P. Eddery C. Vittadini P. Walwyn
1976 Empery L. Piggott N.B. Hunt M. Zilber
1977 The Minstrel L. Piggott R. Sangster V. Ö’Brien
1978 Shirley Heights G. Starkey Lord Halifax J. Duniop
1979 Troy W. Carson Sir Michael Sobell W. Hern
1980 Henbit W. Carson Mrs. A. Plesch W. Hern
1981 Shergar W.R. Swinburn Aga Khan IV M.R. Stoute
1982 Golden Fieece P. Eddery R. Sangster V. O’Brien
1983 Teenoso L. Piggott E. Möller G, Wragg
19841 Secreto C. Roche L. Miglitti D. O’Brian
1985 Slip Anchor S. Cauthen Lord H. de Waiden H. Cecil
1986 Shahrastani W.R. Swinburn Aga Khan IV M.R. Stoute
1987 Reference Point S. Cauthen L. Freedman H. Cecil

*Dead heat. fRaces held at Newmarket. 4:Record time—2 min 12 s.
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The $t. Leger

year horse year horse year horse jockey owner trainer

1776 Aiiabaculia 1838 Don John 1900 Diamond Jubilee H. Jones Prince of Wales R. Marsh
1777 Bourbon 1839 Charles XII 1901 Doricles K. Cannon L, de Rothschild A. Hayhoe
1778 Hollandaise 1840 Launcelot 1902 Sceptre F. Hardy R. Sievier R. Sievier
1779 Tommy 1841 Satirist 1903 Rock Sand D. Mäher Sir J. Miller G. Blackwell
1780 Ruler 1842 Blue Bonnet 1904 Pretty Polly W. Lane Maj. E. Loder P. Gilpin
1781 Serina 1843 Nutwith 1905 Challacombe O. Madden W. Singer A. Taylor
1782 Imperatrix 1844 Faugh-a-Ballagh 1906 Trout Beck G. Stern Duke of Westminster W. Waugh
1783 Phenomenon 1845 The Baron 1907 Wool Winder W. Halsey Col. E. Baird H. Enoch
1784 Omphale 1846 Sir Tatton Sykes 1908 Your Majesty W. Griggs J. Joel C. Morton
1785 Cowslip 1847 Van Tromp 1909 Bayardo D. Mäher Mr. Fairie A. Taylor
1786 Paragon 1848 Surplice 1910 Swynford F. Wootton Lord Derby G. Lambton
1787 Spadille 1849 The Flying Dutchman 1911 Prince Palatine F. O'Neill T. Pilkington H. Beardsley
1788 Young Flora 1850 Voltigeur 1912 Tracery G. Bellhouse A. Beimont J. Watson
1789 Pewett 1851 Newminster 1913 Night Hawk E. Wheatley Col. W. Hall-Walker W. Robinson
1790 Ambidexter 1852 Stockwell 1914 Black Jester W. Griggs J. Joel C. Morton
1791 Young Traveller 1853 West Australian 1915* Pommern S. Donoghue S. Joel C. Peck
1792 Tartar 1854 Knight of St. George 1916* Hurry On C. Childs J. Buchanan F. Darling
1793 Ninety-three 1855 Saucebox 1917* Gay Crusader S. Donoghue Mr. Fairie A. Taylor
1794 Beningbrough 1856 Warlock 1918* Gainsborough J. Childs Lady J. Douglas A. Taylor
1795 Hambletonian 1857 Impérieuse 1919 Keysoe B. Carslake Lord Derby G. Lambton
1796 Ambrosio 1858 Sunbeam 1920 Caligula A. Smith M. Goculdas H. Leader
1797 Lounger 1859 Gamester 1921 Polemarch J. Childs Lord Londonderry T. Green
1798 Symmetry 1860 St. Albans 1922 Royal Lancer R. Jones Lord Lonsdale A. Sadler
1799 Cockfighter 1861 Caller Ou 1923 Tranquil T. Weston Lord Derby C. Morton
1800 Champion 1862 The Marquis 1924 Salmon-Trout B. Carslake Aga Khan III R. Dawson
1801 Quiz 1863 Lord Clifden 1925 Solario J. Childs Sir J. Rutherford R. Day
1802 Orville 1864 Blair Athol 1926t Coronach J. Childs Lord Woolavington F. Darling
1803 Remembrancer 1865 Giadiateur 1927 Book Law H. Jelliss Lord Astor A. Taylor
1804 Sancho 1866 Lord Lyon 1928 Fairway T. Weston Lord Derbv Frank Butters
1805 Staveiey 1867 Achievement 1929 Trigo M. Beary W. Barnett R. Dawson
1806 Fyldener 1868 Formosa 1930 Singapore G. Richards Lord Glanely T. Hogg
1807 Paulina 1869 Pero Gomez 1931 Sandwich H. Wragg Lord Rosebery J. Jarvis
1808 Petronius 1870 Hawthornden 1932 Firdaussi F. Fox Aga Khan III Frank Butters
1809 Ashton 1871 Hannah 1933 Hyperion T. Weston Lord Derby G. Lambton
1810 Octavian 1872 Wenlock 1934t Windsor Lad C. Smirke M. Benson M. Marsh
1811 Soothsayer 1873 Marie Stuart 1935 Bahram C. Smirke Aga Khan III Frank Butters
1812 Ottrington 1874 Apology 1936 Boswell P. Beasley W. Woodward C. Boyd-Rochfort
1813 Altisidora 1875 Craig Miliar 1937 Chulmleigh G. Richards Lord Glanely T. Hogg
1814 William 1876 Petrarch 1938 Scottish Union B. Carslake J. Rank N. Cannon
1815 Filho da Puta 1877 Silvio 1939 no race held
1816 The Duchess 1878 Jannette 1940* Turkhan G. Richards Aga Khan III Fred Butters
1817 Ebor 1879 Rayon d’Or 1941* Sun Castle G. Bridgland Lord Portal C. Boyd-Rochfort
1818 Reveller 1880 Robert the Devil 1942* Sun Chariot G. Richards King George VI F. Darling
1819 Antonio 1881 Iroquois 1943* Herringbone H. Wragg Lord Derby W. Earl
1820 St. Patrick 1882 Dutch Oven 1944* Tehran G. Richards Aga Khan III Frank Butters
1821 Jack Spiggot 1883 Ossian 1945 Chamossaire T. Lowrey S. Joel R. Perryman
1822 Theodore 1884 The Lambkin 1946* Airborne T. Lowrey J. Ferguson R. Perryman
1823 Barefoot 1885 Melton 1947 Sayajirao E. Britt Maharaja of Baroda F. Armstrong
1824 Jerry 1886 Ormonde 1948 Black Tarquin E. Britt W. Woodward C. Boyd-Rochfort
1825 Memnon 1887 Kilwarlin 1949 Ridge Wood M. Bear« G. Smith N. Murls**
1826 Tarra re 1888 Seabreeze 1950 Scratch il W.R. Johnstone M. Boussac C. Semblat
1827 Matiida 1889 Donovan 1951 Talma II W.R. Johnstone M. Boussac C. Semblat
1828 The Colonel 1890 Memoir 1952 Tulyar C. Smirke Aga Khan III M. Marsh
1829 Rowton 1891 Common 1953 Premonition E. Smith W. Wyatt C. Boyd-Rochfort
1830 Birmingham 1892 La Flèche 1954 Never Say Die C. Smirke R. Clark J. Lawson
1831 Chorister 1893 Isinglass 1955 Meid W. Carr Lady Zia Wernher C, Boyd-Rochfort
1832 Margrave 1894 Throstle 1956 Cambremer F. Palmer R. Strassburger G. Bridgland
1833 Rockingham 1895 Sir Visto 1957 Ballymoss T.P. Burns J. McShain V. O’Brien
1834 Touchstone 1896 Persimmon 1958 Alcide W. Carr Sir H. de Trafford C. Boyd-Rochfort
1835 Queen of Trumps 1897 Galtee More 1959 Cantelo E. Hide W. Hill C. Elsey
1836 Elis 1898 Wildfowler 1960 St. Paddy L. Piggott Sir V. Sassoon N. Murless
1837 Mango 1899 Flying Fox 1961 Aurelius L. Piggott Mrs. V. Lilley N, Murless

1962 Hethersett W. Carr L. Holliday W. Hern
1963 Ragusa G. Bougoure J. Mullion P. Prendergast
1964 Indiana J. Lindley C. Engelhard J. Watts
1965 Provoke J. Mercer J. Astor W. Hern
1966 Sodium F. Dürr R.J. Sigtia G. Todd
1967 Ribocco L. Piggott C. Engelhard R.F.J. Houghton
1968 Ribero L. Piggott C. Engelhard R.F.J. Houghton
1969 Intermezzo R. Hutchinson G.A. Oldham H. Wragg
1970 Nijinsky L. Piggott C. Engelhard V. O’Brien
1971 Athens Wood L. Piggott Mrs. J. Rogerson T. Jones
1972 Boucher L. Piggott O. Phipps V. O’Brien
1973 Peleid F. Dürr Col. W. Behren W. Elsey
1974 Bustino J. Mercer Lady Beaverbrook W. Hern
1975 Bruni A. Murray C. St. George H. Price
1976 Crow Y. Saint-Martin* D. Wildenstein A. Penna
1977 Dunfermline W. Carson Queen Elizabeth II W. Hern
1978 Julio Mariner E. Hide M. Lemos C. Brittain
1979 Son of Love A. Lequeux A. Rolland R. Collet
1980 Light Cavalry J. Mercer H. Joel H. Cecil
1981 Cut Above J. Mercer Sir J. Astor W. Hern
1982 TouchingWood P. Cook M. al-Maktoum T. Jones
1983 Sun Princess W. Carson Sir M. Sobell W. Hern
1984 Comanche Run L. Piggott I. Allen L. Cumani
1985 Oh So Sharp S. Cauthen Sheikh Mohammed H. Cecil
1986 Moon Madness P. Eddery Duchess of Norfolk J. Dunlop
1987 Reference Point S. Cauthen L. Freedman H. Cecil

*Race heid at Newmarket. tRecord time— 3 min 1% s; tied in 1934.
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2,000 Guineas

year horse year horse jockey owner trainer

1809 Wizard 1900 Diamond Jubilee H. Jones Prince of Wales R. Marsh
1810 Hephestion 1901 Handicapper W. Halsey Sir E. Cassel F. Day
1811 Trophonius 1902 Sceptre H. Randall R. Sievier R. Sievier
1812 Cwrw 1903 Rock Sand J. Martin Sir J. Miller G. Blackwell
1813 Smolensko 1904 St. Amant K. Cannon L  de Rothschild A. Hayhoe 

W. Robinson1814 Olive 1905 Vedas H. Jones W, de Wend-Fenton
1815 Tigris 1906 Gorgos H. Jones A. James R. Marsh
1816 Nectar 1907 Slieve Gallion W. Higgs 

O. Madden
Capt. J. Greer S. Darling

1817 Manfred 1908 Norman III A. Beimont J. Watson
1818 Interpreter 1909 Minoru H. Jones King Edward VII R. Marsh
1819 Antar 1910 Neil Gow D. Mäher Lord Rosebery P. Peck
1820 Pindarrie 1911 Sunstar G. Stern J. Joel C. Morton
1821 Reginald 1912 Sweeper II D. Mäher H. Duryea H. Persse
1822 Pastille 1913 Louvois J. Reiff W. Raphaei D. Waugh
1823 Nicolo 1914 Kennymore G. Stern Sir J. Thursby A. Taylor
1824 Schahriar 1915 Pommern S. Donoghue S. Joel C. Peck
1825 Enamel 1916 Clarissimus J. Clark Lord Falmouth W. Waugh
1826 Dervise 1917 Gay Crusader S. Donoghue Mr. Fairie A. Taylor
1827 Turcoipan 1918 Gainsborough J. Childs Lady J. Douglas A. Taylor
1828 Cadland 1919 The Panther R. Cooper Sir A. Black G. Manser
1829 Patron 1920 Tetratema B. Carslake Maj. D. McCalmont H. Persse
1830 Augustus

Riddlesworth
1921 Craig An Eran J. Brennan Lord Astor A. Taylor

1831 1922 St. Louis G. Archibald Lord Queensborough P. Gilpin
1832 Archibald 1923 Ellangowan C. Elliott Lord Rosebery J. Jarvis
1833 Clearwell 1924 Diophon G. Hulme Aga Khan III R. Dawson
1834 Glencoe 1925 Manna S. Donoghue H. Morriss F. Darling
1835 Ibrahim 1926 Colorado T. Weston Lord Derby G. Lambton
1836 Bay Middleton 1927 Adam’s Apple J. Leach C. Whitburn H. Cottrill
1837 Achmet 1928 Flamingo C. Elliott Sir L. Philipps 

Maj. D. McCalmont
J. Jarvis

1838 Grey Momus 1929 Mr. Jinks H. Beasley H. Persse
1839 The Corsair 1930 Diolite F. Fox Sir H. Hirst F. Templeman
1840 Crucifix 1931 Cameronian J. Childs J. De wer F. Darling
1841 Ralph 1932 Orwelf R.Jones W. Singer J. Lawson
1842
1843

Meteor
Cotherstone

1933 Rodosto R. Brethes Princesse de 
Faucigny-Lucinge

H. Count

1844 The Ugly Buck 1934 Colombo W. Johnstone Lord Glanely T. Hogg
1845 Idas 1935 Bahram F. Fox Aga Khan III Frank Butters
1846 Sir Tatton Sykes 1936 Pay Up R. Dick Lord Astor J. Lawson
1847 Conyngham 1937 Le Ksar C. Semblat M. de St. Alary F. Carter
1848 Fiatcatcher 1938 Pasch G. Richards H. Morriss F. Darling 

J. Jarvis1849 Nunnykirk 1939 Blue Peter E. Smith Lord Rosebery
1850 Pitsford 1940 Djebel C. Elliott M. Boussac A. Swann
1851 Hernandez 1941 Lambert Simnel C. Elliott Duke of Westminster F. Templeman
1852 Stockwell 1942 Big Game G. Richards King George VI F. Darling
1853 West Australian 1943 Kingsway 

Garden Path
S. Wragg A. Saunders J. Lawson

1854 The Hermit 1944 H. Wragg Lord Derby W. Earl
1855 Lord of the Isles 1945 Court Martial C. Richards Lord Astor J. Lawson
1856 Fazzoletto 1946 Happy Knight T. Weston Sir W. Cooke H. Jelliss
1857 Vedette 1947 Tudor Minstrel G. Richards J.A. Dewar F. Darling
1858 Fitz Roland 1948f My Babu C. Smirke Maharaja of Baroda F. Armstrong
1859 Promised Land 1949 Nimbus C. Elliott Mrs. M. Glenister G. Colling
1860 The Wizard 1950 Palestine C. Smirke Aga Khan III M. Marsh
1861 Diophantus 1951 Ki Ming A. Breasley Ley On M. Beary
1862 The Marquis 1952 Thunderhead II R. Poincelet E. Constant E. Pollet
1863 Macaroni 1953 Nearula E. Britt W. Humble C. Elsey
1864 General Peel 1954 Darius E. Mercer Sir P. Loraine H. Wragg
1865 Giadiateur 1955 Our Babu D. Smith D. Robinson G. Brooke
1866 Lord Lyon 1956 Gilles de Retz F. Barlow A. Samuels C. Jerdein
1867 Vauban 1957 Crepello L. Piggott Sir V. Sassoon N. Murless
1868* Moslem 1958 Pall Mall D. Smith Queen Elizabeth II C. Boyd-Rochfort
1869 Pretender 1959 Taboun G. Moore Aly Khan A. Head
1870 Macgregor

Bothwell
1960 Martial R. Hutchinson R. Webster P. Prendergast

1871 1961 Rockavon N. Stirk T. Yuill G. Boyd
1872 Prince Charlie 1962 Privy Councillor W. Rickaby G. Glover T. Waugh
1873 Gang Forward 1963 Only for Life J. Lindley Miss M. Sheriffe J. Tree
1874 Atlantic 1964 Baldric II W. Pyers Mrs. H. Jackson E. Fellows
1875 Camballo 1965 Niksar D. Keith W. Harvey W. Nightingall
1876 Petrarch 1966 Kashmir II J. Lindley P. Butler C. Bartholomew
1877 Chamant 1967 Royal Palace G. Moore H. Joel N. Muless
1878 Pilgrimage 1968 Sir Ivor L. Piggott R. Guest V. O’Brien
1879 Charibert 1969 Right Tack 

Nijinsky
G. Lewis J.R. Brown J. Sutcliffe

1880 Petronel 1970 L. Piggott C. Engelhard V. O’Brien
1881 Peregrine 1971 Brigadier Gérard 

High Top
J. Mercer Mrs. J. Hislop D. Hern

1882 Shotover 1972 W. Carson Sir J. Thorn B. van Cutsem
1883 Galliard 1973 Mon Fils F. Dürr Mrs. B. Davis R. Hannon
1884
1885

Scot Free 
Paradox

1974 Nonoalco Y. Saint- 
Martin

Mme M. Berger F. Boutin

1886 Ormonde 1975 Bolkonski G. Dettori C. d’Alessio H. Cecil
1887 Enterprise 1976 Wollow G. Dettori C. d’Alessio H. Cecil
1888 Ayrshire 1977 Nebbiolo G. Curran N. Schibbye K. Prendergast
1889 Enthusiast 1978 Roland Gardens F. Dürr J. Hayter D. Sasse
1890 Surefoot 1979 Tap on Wood S. Cauthen A. Shead B.W. Hills
1891 Common 1980 Known Fact W. Carson K. Abdullah J. Tree
1892 Bonavista 1981 To-Agori-Mou G. Starkey Mrs. A. Muinos G. Harwood
1893 Isinglass 1982 Zino F. Head G. Oldham F. Boutin
1894 Ladas 1983 Lomond P. Eddery R. Sangster V. O’Brien
1895 Kirkconnel 1984 El Gran Senor P. Eddery R. Sangster V. O’Brien
1896 St. Frusquin 1985 Shadeed L. Piggott M. al-Maktoum M. Stoute
1897 Galtee More 1986 Dancing Brave G. Starkey K. Abdullah G. Harwood
1898
1899

Disraeli 
Flying Fox

1987 Don’t Forget Me W. Carson J. Horgan R. Hannon

*Won in walk-over after dead heat with Formosa. tRecord time— 1 min 354/s s.

Triple Crown Champions— British

year winner

1853 West Australian
1865 Giadiateur
1866 Lord Lyon 
1886 Ormonde 
1891 Common 
1893 isinglass
1897 Galtee More
1899 Flying Fox
1900 Diamond Jubilee

year winner

1903 Rock Sand 
1915 Pommern
1917 Gay Crusader
1918 Gainsborough 
1935 Bahram 
1970 Nijinsky
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The American Thoroughbred classics. The 
Kentucky Derby, a Triple Crown event 
and perhaps the best-known of American 
horse races, is raced at Churchill Downs in 
Louisville, Ky., over a 10-furlong (LA-mile) 
track. Another of the Triple Crown classics, the 
Preakness Stakes, was instituted in 1873; it is 
run over 9lh furlongs (13/i6 miles) at Pimlico 
Race Track in Baltimore, Md. The third Triple 
Crown event is the 12-furlong (1 V2 -mile) Bel- 
mont Stakes, established in 1867. It is run at 
Belmont Park Race Track, Long Island, N.Y. 
All three events are for 3-year-old horses.

Spend a Buck winning the 1985 Kentucky Derby, finishing ahead by more than five lengths
Heinz Kleutmeier— Sports lllustrated

The Kentucky Derby

year horse jockey owner trainer year horse jockey owner trainer

1R7Fj 1936 Bold Venture I. Hanford M.L. Schwartz M. Hirsch
1876 1937 War Admiral C. Kurtsinger Glen Riddle Farm G. Conway
1R77 1938 Lawrin E. Arcaro Woolford Farm B.A. Jones
1R7fi 1939 Johnstown J. Scout Belair Stud J. Fitzsimmons
1879 Lord Murphy 1940 Gallahadion C. Bierman Milky Way Farm R. Waldron
1880 Fonso 1941 Whirlaway E. Arcaro W. Wright B.A. Jones
1881 Hindoo 1942 Shut Out W.D. Wright Greentree Farm J.M. Gaver
1882 Apollo 1943 Count Fleet J. Longden Mrs. J.D. Hertz G.D. Cameron
1883 Leonatus 1944 Pensive C. McCreary Calumet Farm B.A. Jones
1884 Buchanan 1945 Hoop Jr. E. Arcaro F.W. Hooper I.H. Parke
1885 uoe oöuon 1946 Assault W. Mehrtens King Ranch M. Hirsch
1886 Ben Ali 1947 Jet Pilot E. Guerin Maine Chance Farm T. Smith
1887 Montrose 1948 Citation E. Arcaro Calumet Farm B.A. Jones
1888 Macbeth II 1949 Ponder S. Brooks Calumet Farm B.A. Jones
1889 Spokane 1950 Middleground W. Boland King Ranch M. Hirsch
1890 Riley 1951 Count Turf C. McCreary J.J. Amiel S. Rutchick
1891 Kingman 1952 Hill Gail E. Arcaro Calumet Farm B.A. Jones
1892 Azra 1953 Dark Star H. Moreno Cain Hoy Stable E. Hayward
1893 Lookout 1954 Determine R. York A.J. Crevolin W. Molter
1894 Chant 1955 Swaps W. Shoemaker R.C. Ellsworth M.A. Tenney
1895 Halma 1956 Needles D. Erb D. & H. Stable H. Fontaine
1896 Ben Brush 1957 Iron Liege W. Hartack Calumet Farm H.A. Jones
1897 Typhoon II 1958 Tim Tam ‘ I. Valenzuela Calumet Farm H.A. Jones
1898 Plaudit 1959 Tomy Lee W. Shoemaker F. Turner F. Childs
1899 Manuel 1960 Venetian Way W. Hartack Sunny Blue Farm V.J. Sovinski
1900 Lieut. Gibson J. Boland C.H. Smith C.H. Hughes 1961 Carry Back J. Seilers Mrs. K. Price J.A. Price
1901 His Éminence J. Winkfield F.B. Van-Meter F.B. Van-Meter 1962 Decidedly W. Hartack El Peco Ranch H.A. Luro
1902 Alan-a-Dale J. Winkfield T.C. McDowell T.C. McDowell 1963 Chateaugay B. Baeza Darby Dan Farm J.P. Conway
1903 Judge Hirnes H. Booker C.R. Ellison J.P. Mayberry 1964 Northern Dancer W. Hartack Windfields Farm H.A. Luro
1904 Elwood F. Prior Mrs. C.E. Durnell C.E. Durnell 1965 Lucky Debonair W. Shoemaker Mrs. A.L. Rice F. Catrone
1905 Agile J. Martin S.S. Brown R. Tucker 1966 Kauai King D. Brumfieid M.J. Ford H. Forrest
1906 Sir Huon R. Troxler G.J. Long P. Coyne 1967 Proud Clarion R. Ussery Darby Dan Farm L. Gentry
1907 Pink Star A: Minder J.H. Woodford W.H. Fizer 1968* Dancer’s Image I. Valenzuela P. Füller L.C. Cavalaris
1908 Stone Street A. Pickens C.E. Hamilton J. Hall 1969 Majestic Prince W. Hartack F. McMahon J. Longden
1909 Wintergreen V. Powers J.B. Respess C. Mack 1970 Dust Commander M. Manganello R.E. Lehmann D. Combs
1910 Donau F. Herbert W. Gerst G. Ham 1971 Canonero II G. Avila E. Caibett J. Arias
1911 Meridian G. Archibald R.F. Carman A. Ewing 1972 Riva Ridge R. Turcotte Meadow Stable L. Laurin
1912 Worth C.H. Shilling H.C. Hallenbeck F.M. Taylor 1973t Secretariat R. Turcotte Meadow Stable L. Laurin
1913 Donerail R. Goose T.P. Hayes T.P. Hayes 1974 Cannonade A. Cordero, Jr. J.M. Olin W. Stephens
1914 Old Rosebud J. McCabe H.C. Applegate F.D. Weir . 1975 Foolish Pleasure J. Vasquez J.L. Greer L. Jolley
1915 Regret J. Nolter H.P. Whitney J. Rowe, Sr. 1976 Bold Forbes A. Cordero, Jr. E.R. Tizol L. Barrera
1916 George Smith J. Loftus J. Sanford H. Hughes 1977 Seattle Slew J. Cruguet K. Taylor W.H. Turner, Jr.
1917 Omar Khayyam C. Borel Billings & Johnson C.T. Patterson 1978 Affirmed S. Cauthen L. Wolfson L. Barrera
1918 Exterminator W. Knapp W.S. Kilmer H. McDaniel 1979 Spectacular Bid R. Franklin Hawksworth Farm G.G. Delp
1919 Sir Barton J. Loftus J.K.L. Ross H.G. Bedwell 1980 Genuine Risk J. Vasquez B. Firestone L. Jolley
1920 Paul Jones T. Rice R. Parr W. Garth 1981 Pleasant Colony J. Valesquez Buckland Farm J. Campo
1921 Behave Yourself C. Thompson E.R, Bradley H.J. Thompson 1982 Gato del Sol E. Delahoussaye A.B. Hancock, E. Gregson
1922 Morvich A. Johnson B. Block F. Burlew L.J. Peters
1923 Zev E. Sande Rancocas Stable D.J. Leary 1983 Sunny’s Halo E. Delahoussaye D.J. Foster D. Cross, Jr.
1924 Black Gold J.D. Mooney Mrs. R.M. Hoots H. Webb 1984 Swale L. Pincay Claiborne Farm W. Stephens
1925 Flying Ebony E. Sande G.A. Cochran W.B. Duke 1985 Spend a Buck A. Cordero, Jr. D. Diaz C. Gambolati
1926 Bubbling Over A. Johnson idle Hour Stock Farm H.J. Thompson 1986 Ferdinand W. Shoemaker E. Keek C. Whittingham
1927 Whiskery L. McAtee H.P. Whitney F. Hopkins 1987 Alysheba C. McCarron D. & P. Scharbauer J. Van Berg
1928 Reigh Count C. Lang Mrs. J.D. Hertz B.S. Michell
1929 Clyde Van Dusen L. McAtee H.P. Gardner C. Van Dusen
1930 Gallant Fox E. Sande Belair Stud J. Fitzsimmons
1931 Twenty Grand C. Kurtsinger Greentree Stable J. Rowe, Jr.
1932 Burgoo King E. James E.R. Bradley H.J. Thompson
1933 Brokers Tip D. Meade E.R. Bradley H.J. Thompson
1934 Cavalcade M. Garner Mrs. D. Sloane R.A. Smith
1935 Omaha W. Saunders Belair Stud J. Fitzsimmons

*Dancer’s Image disqualified but later reinstated. fFastest time— 1 min 59% s. No other horse has raced the Derby in iess than 2 min.
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Secretariat (far right) coming out of the gate at the 1973 Beimont Stakes, which he won by 
a record 31 lengths
UPI/Bettmann Newsphotos

The Preakness Stakes

year horse jockey owner trainer year horse jockey owner trainer

1873 Survivor 1935 Omaha W. Saunders Belair Stud J. Fitzsimmons
1874 Culpepper 1936 Bold Venture G. Woolf M. Schwartz M. Hirsch
1875 Tom Ochiltree 1937 War Admiral C. Kurtsinger Glen Riddle Farm G. Conway
1876 Shirley 1938 Daubet M. Peters Foxcatcher Farms R.E. Handlen
1877 Cloverbrook 1939 Challedon G. Seabo W.L. Brann L.J. Schaefer
1878 Duke of Magenta 1940 Bimelech F.A. Smith E.R. Bradley W. Hurley
1879 Harold 1941 Whirlaway E. Arcaro Calumet Farm B.A. Jones
1880 Grenada 1942 Alsab B. James Mrs. A. Sabath A. Swenke
1881 Saunterer 1943 Count Fleet J. Longden Mrs. J. Hertz G.D. Cameron
1882 Vanguard 1944 Pensive C. McCreary Calumet Farm B.A. Jones
1883 Jacobus 1945 Polynesian W.D. Wright Mrs. P.A.B. Widener M. Dixon
1884 Knight of Ellerslie 1946 Assault W. Mehrtens King Ranch M. Hirsch
1885 Tucumseh 1947 Faultless D. Dodson Calumet Farm H.A. Jones
1886 The Bard 1948 Citation E. Arcaro Calumet Farm H.A. Jones
1887 Dunboyne 1949 Capot T. Atkinson Greentree Stable J.M. Gaver
1888 Refund 1950 Hill Prince E. Arcaro C.T. Chenery J.H. Hayes
1889 Buddhist 1951 Bold E. Arcaro Brookmeade Stable P,M. Burch
1890 Montag ue 1952 Blue Man C. McCreary White Oak Stable W.C. Stephens
1891-93 not held 1953 Native Dancer E. Guerin A.G. Vanderbilt W.C. Winfrey
1894 Assignee 1954 Hasty Road E. Arcaro Hasty House Farm H. Trotsek
1895 Belmar 1955 Nashua W. Hartack Belair Stud J. Fitzsimmons
1896 Margrave 1956 Fabius E. Arcaro Calumet Farm H.A. Jones
1897 Paul Kauvar 1957 Bold Ruler I. Valenzuela Wheatley Stable J. Fitzsimmons
1898 Sly Fox 1958 Tim Tam J. Adams Calumet Farm H.A. Jones
1899 Half Time 1959 Royal Orbit W. Harmatz estate of J. Braunstein R. Cornell
1900 Hindus H. Spencer G.J. Long J.H. Morris 1960 Bally Ache R. Ussery Turfland H.J. Pitt
1901 The Parader Landry R.T. Wilson T.J. Healey 1961 Carry Back J. Seilers Mrs. K. Price J.A. Price
1902 Old England L. Jackson G.B. Morris G.B. Morris 1962 Greek Money J.L. Rotz Brandywine Stable V.W. Raines
1903 Flocarline W. Gannon M.H. Tichenor H.C. Riddle 1963 Candy Spots W. Shoemaker R.C. Ellsworth M.A. Tenney
1904 Bryn Mawr E. Hildebrand Gouqhacres Stable W.F. Presgrave 1964 Northern Dancer W. Hartack Windfields Farm H.A. Luro
1905 Cairngorm W. Davis S. Paget A.J. Joyner 1965 Tom Rolfe R. Turcotte R. Guest F.Y. Whiteley, Jr.
1906 Whimsical W. Miller T.J. Gaynor T.J. Gaynor 1966 Kauai King D. Brumfield M.J. Ford H. Forrest
1907 Don Enrique G. Mountain A. Belmont J. Whalen 1967 Damascus W. Shoemaker Mrs. E.W. Bancroft F.Y. Whiteley, Jr.
1908 Royal Tourist E. Dugan H.P. Whitney A.J. Joyner 1968 Forward Pass I. Valenzuela Calumet Farm H. Forrest
1909 Effendi W. Doyle W.T. Ryan F.C. Frisbie 1969 Majestic Prince W. Hartack F. McMahon J. Longden
1910 Layminster R. Estep E.B. Cassatt J.S. Healey 1970 Personality E. Belmonte Mrs. E.D. Jacobs J.W. Jacobs
1911 Watervale E. Dugan A. Belmont J. Whalen 1971 Canonero II G. Avila E. Caibett J. Arias
1912 Colonel Holloway C. Turner Beverwyck Stable D. Woodford 1972 Bee Bee Bee E. Nelson W. Farish D.W. Carroll
1913 Buskin J. Butwell J. Whalen J. Whalen 1973 Secretariat R. Turcotte Meadow Stable L. Laurin
1914 Holiday A. Schuttinger Mrs. A. Barklie J.S. Healy 1974 Little Current M. Rivera Darby Dan Farm L. Rondinello
1915 Rhine Maiden D. Hoffman E.F. Whitney F. Oevers 1975 Master Derby D. McHargue Mrs. R. Lehmann W.E. Adams
1916 Damrosch L. McAtee J.K.L. Ross A.G. Weston 1976 Elocutionist J. Lively E.C. Cashman P.T. Adwell
1917 Kalitan Ev. Haynes E.R. Bradley W. Hurley 1977 Seattle Slew J. Cruguet K. Taylor W.H. Turner, Jr.
1918 War Cloud J. Loftus A.K. Macomber W.B. Jennings 1978 Affirmed S. Cauthen L. Wolfson L.S. Barrera
1918 Jack Hare, Jr. C. Peak W.E. Applegate F.D. Weir 1979 Spectacular Bid R. Franklin Hawksworth Farm G.G. Delp
1919 Sir Barton J. Loftus J.K.L Ross H.G. Bedwell 1980 Codex A. Cordero, Jr. Tartan Stable D.W. Lukas
1920 Man o’ War C. Kummer Glen Riddle Farm L. Feustel 1981 Pleasant Colony J. Velasquez Buckland Farm J.T. Campo
1921 Broomspun F, Coltiletti H.P. Whitney J. Rowe, Sr. 1982 Aloma’s Ruler J. Kaenel N. Scheer J.J. Lenzini
1922 Pillory L. Morris R.T. Wilson, Jr. T.J. Healey 1983 Deputed Testamony D. Miller F.P. Sears J.W. Boniface
1923 Vigil B. Marinelli W.J. Salmon T.J. Healey 1984 Gate Dancer A. Cordero, Jr. Kenneth Opstein J. Van Berg
1924 Nellie Morse J. Merimee H.C. Fisher A.B. Gordon 1985* Tank’s Prospect P. Day E.V. Klein D.W. Lukas
1925 Coventry C. Kummer G.A. Cochran W. Duke 1986 Snow Chief A. Solis C. Grinsted, M. Stute
1926 Display J. Maiben W.J. Salmon T.J. Healey B. Rochelle
1927 Bostonian A. Abel H.P. Whitney F. Hopkins 1987 Alysheba C. McCarron D. & P. Scharbauer J. Van Berg
1928 Victorian R. Workman H.P. Whitney J. Rowe, Jr.
1929 Dr. Freeland L. Schaefer W.J. Salmon T.J. Healey
1930 Gallant Fox E. Sande Belair Stud J. Fitzsimmons
1931 Mate G. Ellis A.C. Bostwick J.W. Healy
1932 Burgoo King E. James E.R. Bradley H.J. Thompson
1933 Head Play C. Kurtsinger Mrs. S.B. Mason T.P. Hayes
1934 High Quest R. Jones Brookmeade Stable R.A. Smith

*Fastest time— 1 min 53% s.
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The Belmont Stakes

year horse jockey owner trainer year horse jockey owner trainer

1867 Ruthless 1929 Blue Larkspur M. Garner E.R. Bradley C. Hastings
1868 General Duke 1930 Gallant Fox E. Sande Belair Stud J. Fitzsimmons
1869 Fenian 1931 Twenty Grand C. Kurtsinger Greentree Stable J. Rowe, Jr,
1870 Kingfisher 1932 Faireno T. Mailey Belair Stud J. Fitzsimmons
1871 Harry Bassett 1933 Hurryoff M. Garner J.E. Widener H. McDanie!
1872 Joe Daniels 1934 Peace Chance W.D. Wright J.E. Widener P. Coyne
1873 Springbok 1935 Omaha W. Saunoers Belair Stud J. Fitzsimmons
1874 Saxon 1936 Granville J, Stout Belair Stud J. Fitzsimmons
1875 Calvin 1937 War Admiral C. Kurtsinger Glen Riddle Farms G. Conway
1876 Algerine 1938 Pasteurized J. Stout Mrs. W.P. Stewart G.M. Odom
1877 Cloverbrook 1939 Johnstown J. Stout Belair Stud J. Fitzsimmons
1878 Duke of Magenta 1940 Bimelech F.A. Smith E.R. Bradley W. Hurley
1879 Spendthrift 1941 Whirlaway E. Arcaro Calumet Farm B.A. Jones
1880 Genada 1942 Shut Out E. Arcaro Greentree Stable J.M. Gaver
1881 Saunterer 1943 Count Fleet J. Longden Mrs. J. Hertz G.D. Cameron
1882 Forester 1944 Bounding Home G.L. Smith W. Ziegler, Jr. M. Brady
1883 George Kinney 1945 Pavot E. Arcaro W.M. Jeffords O. White
1884 Panique 1946 Assault W. Mehrtens King Ranch M. Hirsch
1885 Tyrant 1947 Phalanx R. Donoso C.V. Whitney S. Veitch
1886 Inspector B 1948 Citation E. Arcaro Calumet Farm H.A. Jones
1887 Hanover 1949 Capot T. Atkinson Greentree Stable J.M. Gaver
1888 Sir Dixon 1950 Middleground W. Boland King Ranch M. Hirsch
1889 Eric 1951 Counterpoint D. Gorman C.V. Whitney S. Veitch
1890 Burlington 1952 One Count E. Arcaro Mrs. W.M. Jeffords O. White
1891 Foxford 1953 Native Dancer E. Guerin A.G. Vanderbilt W.C. Winfrey
1892 Patron 1954 High Gun E. Guerin King Ranch M. Hirsch
1893 Comanche 1955 Nashua E. Arcaro Belair Stud J. Fitzsimmons
1894 Henry of Navarre 1956 Needles D. Erb D. & H. Stable H.L. Fontaine
1895 Belmar 1957 Gallant Man W. Shoemaker R. Lowe J.A. Nerud
1896 Hastings 1958 Cavan P. Anderson J.E. O’Connell T.J. Barry
1897 Scottish Chieftain 1959 Sword Dancer W. Shoemaker Brookmeade Stable J.E. Burch
1898 Bowling Brook 1960 Celtic Ash W. Hartack J.E. O’Connell T.J. Barry
1899 Jean Bereaud 1961 Sherluck B. Baeza J. Sher H. Young
1900 lldrim N. Turner H.E. Leigh H.E. Leigh 1962 Jaipur W. Shoemaker G.D. Widener B. Mulholland
1901 Commando H. Spencer J.R. Keene J. Rowe 1963 Chateaugay B. Baeza J.W. Galbreath J.P. Conway
1902 Masterman J. Bullman A. Belmont J.J. Hyland 1964 Quadrangle M. Ycaza P. Mellon J.E. Burch
1903 Africander J. Bullman Hampton Stable R. Miller 1965 Ha» to All J. Seilers Mrs. B. Cohen E. Yowell
1904 Delhi G. Odom J.R. Keene J. Rowe 1966 Amberoid W. Boland R.M. Webster L. Laurin
1905 Tanya E. Hildebrand H.P. Whitney J.W. Rogers 1967 Damascus W. Shoemaker Mrs. E.W. Bancroft F.Y. Whitley, Jr.
1906 Burgomaster L. Lyne H.P. Whitney J.W. Rogers 1968 Stage Door Johnny H. Gustines Greentree Stables J.M. Gaver
1907 Peter Pan G. Mountain J.R. Keene J. Rowe ' 1969 Arts and Letters B. Baeza P. Mellon E. Burch
1908 Colin J. Notter J.R. Keene J. Rowe 1970 High Echelon J. Rotz Mrs. E.D. Jacobs J.W. Jacobs
1909 Joe Madden E. Dugan S.C. Hildreth S.C. Hildreth 1971 Pass Catcher W. Blum October House Farm E. Yowell
1910 Sweep J. Butwell J.R. Keene J. Rowe 1972 Riva Ridge R. Turcotte Meadow Stable L. Laurin
1911-12 not held 1973* Secretariat R. Turcotte Meadow Stable L. Laurin
1913 Prince Eugene R. Troxler H.P. Whitney J. Rowe 1974 Little Current M. Rivera Darbv Dan Farm L. Rondinello
1914 Luke McLuke M. Buxton J.W. Schorr J.F. Schorr 1975 Avatar W. Shoemaker A.A. Seeligson, Jr. A.T. Doyle
1915 The Finn G. Byrne H.C. Hallenbeck E.W. Heffner 1976 Bold Forbes A. Cordero, Jr. E.R. Tizol L.S. Barrera
1916 Friar Rock E. Haynes A. Belmont S.C. Hildreth 1977 Seattle Slew J. Cruguet K, Taylor W. Turner, Jr.1917 Hourless J. Butwell A. Belmont S.C. Hildreth ■<070 Affirmed 3. Cauthen L. Woifson L.S. barrera
1918 Johren F. Robinson H.P. Whitney A. Simons 1979 Coastal R. Hernandez W.H. Perry D.A. Whiteley
1919 Sir Barton J. Loftus J.K.L. Ross H.G. Bedwell 1980 Temperence Hill E. Maple Loblolly Stable J. Cantey
1920 Man o’ War C. Kummer Glen Riddle Farms L. Feustel 1981 Summing G. Martens C.T. Wilson, Jr. L. Barrera
1921 Grey Lag E. Sande Rancocas Stable S.C. Hildreth 1982 Conquistador Cielo L. Pincay H. de Kwiatkowski W. Stephens
1922 Pillory C.H. Miller R.T. Wilson T.J. Healey 1983 Caveat L. Pincay A. Belmont, W. Stephens
1923 Zev E. Sande Rancocas Stable S.C. Hildreth J. Ryan’s Ryehill
1924 Mad Play E. Sande Rancocas Stable S.C. Hildreth Farm, B. Kirkham
1925 American Flag A. Johnson Glen Riddle Farms G.R. Tompkins 1984 Swale L. Pincay Claiborne Farm W. Stephens
1926 Crusader A. Johnson Glen Riddle Farms G. Conway 1985 Creme Fraiche E. Maple E. Moran W. Stephens
1927 Chance Shot E. Sande J.E. Widener P. Coyne 1986 Danzig Connection C. McCarren H. de Kwiatkowski W. SteDhens
1928 Vito C. Kummer A.H. Cosden M. Hirsch 1987 Bet Twice C. Perret Cisley Stable, B. Levy J. Croll

*Fastest time— 2 min 24 s.

Triple Crown 
Champions— U.S.

year horse

1919 Sir Barton
1930 Gallant Fox
1935 Omaha
1937 War Admiral
1941 Whirlaway
1943 Count Fleet
1946 Assault
1948 Citation
1973 Secretariat
1977 Seattle Slew
1978 Affirmed

Harness racing. In the United States, the 
Hambletonian Trot is probably the most pres- 
tigious of harness races. It was established in 
1926, was raced in New York and Illinois, and 
is now run at Meadowlands in New Jersey.

The Hambletonian Trot

year horse driver year horse driver year horse driver

1926 Guy McKinney N. Ray 1947 Hoot Mon S.F. Palin 1968 Nevele Pride S. Dancer
1927 losol’s Worthy M. Childs 1948 Demon Hanover H. Scott 1969 Lindys Pride H. Beissinger
1928 Spencer W.H. Lessee 1949 Miss Tilly F. Egan 1970 Timothy T. J. Simpson, Sr.
1929 Walter Dear W. Cox 1950 Lusty Song D. Miller 1971 Speedy Crown H. Beissinger
1930 Hanover1 s Bertha T. Berry 1951 Mainliner G. Crippen 1972 Super Bowl S. Dancer
1931 Calumet Butler R.D. McMahon 1952 Sharp Note B. Shively 1973 Flirth R. Baldwin
1932 The Marchioness W. Caton 1953 Helicopter H. Harvey 1974 Christopher T. W. Haughton
1933 Mary Reynolds B. White 1954 Newport Dream A. Cameron 1975 Bonefish S. Dancer
1934 Lord Jim H.M. Parshall 1955 Scott Frost J. O’Brien 1976 Steve Lobe» W. Haughton
1935 Greyhound S.F. Palin 1956 The Intruder N. Bower 1977 Green Speed W. Haughton
1936 Rosalind B. White 1957 Hickory Smoke J. Simpson, Sr. 1978 Speedy Somolli H. Beissinger
1937 Shirley Hanover H. Thomas 1958 Emily’s Pride F. Nipe 1979 Legend Hanover G. Scholty
1938 McLin Hanover H. Thomas 1959 Diller Hanover F. Ervin 1980 Burgomeister W. Haughton
1939 Peter Astra H.M. Parshall 1960 Blaze Hanover J. O’Brien 1981 Shiaway St. Pat R. Remmen
1940 Spencer Scott F. Egan 1961 Harlan Dean J. Arthur 1982 Speed Bowl T. Haughton
1941 Bill Gallon L. Smith 1962 A.C.’s Viking S. Russell 1983 Duenna S. Dancer
1942 The Ambassador B. White 1963 Speedy Scot R. Baldwin 1984 Historie Freight B. Webster
1943 Volo Song B. White 1964 Ayres J. Simpson, Sr . 1985 Prakas B. O’Donnell
1944 Yankee Maid H. Thomas 1965 Egyptian Candor A. Cameron 1986 Nuclear Kosmos U. Thoresen
1945 Titan Hanover H. Pownall, Sr. 1966 Kerry Way F. Ervin 1987 Mack Lobe» J. Campbell
1946 Chestertown T. Berry 1967 Speedy Streak A. Cameron
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Australian Thoroughbred racing. The Vic­
toria Racing Club’s Melbourne Cup, first run 
in 1861, is one of the world’s great handicap 
races. The day on which it is held (the first 
Tuesday in November) is a public holiday in 
Melbourne.

Melbourne Cup

year horse jockey owner trainer year horse jockey owner trainer

1861 Archer 1928 Statesman J. Munro W. Kelso W. Kelso
1862 Archer 1929 Nightmarch R. Reed A. Louisson A. McAulay
1863 Banker 1930 Phar Lap J.E. Pike H.R. Telford H.R. Telford
1864 Lantern 1931 White Nose N. Percival H.P. McLachlan E J. Hatwell
1865 Tory Boy 1932 Peter Pan W. Duncan R.R. Dangar F. McGrath
1866 The Barb 1933 Hall Mark J. O'Sullivan C.B. Kellow J. Holt
1867 Tim Whiffler 1934 Peter Pan D. Munro R.R. Dangar F. McGrath
1868 Glencoe 1935 Marabou K. Voitre J. Fell, T. Hogan L. Robertson
1869 Warrior 1936 Wotan O. Phillips T.A.W. Smith, R. Smith J. Fryer
1870 Nimblefoot 1937 The Trump A. Reed E. Eccles S.W. Reid
1871 The Pearl 1938 Catalogue F. Shean Mrs. A. Jamieson A.W. McDonald
1872 The Quack 1939 Ri vette E. Preston H. Bamber H. Bamber
1873 Don Jüan 1940 Old Rowley A. Knox J.A. Scuily J.A. Scuily
1874 Haricot 1941 Skipton W. Cook Mrs. J.J. Kitson J. Fryer
1875 Woiiomai 1942 Colonus H. McCloud L.O. Menck F. Manning
1876 Briseis 1943 Dark Feit V. Hartney J.A. Cain R. Webster
1877 Chester 1944 Sirius D. Munro R. Turnbull E. Fisher
1878 Caiamai 1945 Rainbird W. Cook C.A. Reid S. Evans
1879 Darriwell 1946 Russia D. Munro J.G. Leeds, E. Hush E. Hush
1880 Grand Flaneur 1947 Hiraji J. Purtell F.W. Hughes J.W. McCurley
1881 Zulu 1948 Rimfire R. Neville H.G. Raymond S, Boyden
1882 The Assyrian 1949 Foxzami W. Fellows L.G. Robinson D. Lewis
1883 Martini-Henri 1950 Comic Court P. Giennon R.A.J.D. Lee, A.J. Lee J.M. Cummings
1884 Malua 1951 Delta N. Sellwood A. Baser M. McCarten'
1885 Sheet Anchor 1952 Dalray W. Williamson G. Neville C.C. McCarthy
1886 Arsenal 1953 Wodalla J. Purtell E.A. Underwood R. Sinclair
1887 Dunlop 1954 Rising Fast J. Purtell L.R. Spring I.J. Tucker
1888 Mentor 1955 Toparoa N. Sellwood N.H. McDonald T.J. Smith
1889 Bravo 1956 Evening Peal G. Podmore Mr. & Mrs. R. White E.D. Lawson
1890 Carbine 1957 Straight Draw N. McGrowdie E. Norton J.M. Mitchell
1891 Malvolio 1958 Baystone M. Schumacher R.A. Burns, N. Burns J. Green
1892 Glenloth 1959 Macdougal P. Giennon R.N. Brown, estate of R.W. Roden
1893 Tarcoola N.H.B. Brown
1894 Patron 1960 Hi Jinx W.A. Smith T.H. Knowles, K.R. Sly T.H. Knowles
1895 Auraria 1961 Lord Fury R. Selkrig Mr. & Mrs. N.S. Cohen F.B. Lewis
1896 Newhaven 1962 Even Stevens L. Coles J. Wattle A. McGregor
1897 Gaulus 1963 Gatum Gatum J. Johnson M.P. Reid H.G. Heagney
1898 The Grafter 1964 Polo Prince R. Taylor Mr. & Mrs. L.W. Day J.P. Carter
1899 Merriwee 1965 Light Fingers R. Higgins W.J. Broderick J.B. Cummings
1900 Clean Sweep Richardson F.T. Forrest J. Scobie 1966 Galilèe J. Miller Mr. & Mrs. M.L. Bailey J.B. Cummings
1901 Revenue F. Dunn C.L. Macdonald H. Munro 1967 Red Handed R. Higgins F.W. Clarke, B.M. J.B. Cummings
1902 The Victory R. Lewis Clark & Robinson R. Bradfield Condon, A.G. Tyson
1903 Lord Cardigan N. Godby J. Mayo A.E. Cornwell 1968 Rain Lover J.Johnson C.A. Reid M.L. Robins
1904 Acrasia T. Clayton H. Oxenham A.E. Wills 1969 Rain Lover J.Johnson C.A. Reid M.L. Robins
1905 Blue Spec F. Bullock P.A. Connolly W.S. Hickenbotham 1970 Baghdad Note E.J. Didham E.C.S. Falconer R. Heasley
1906 Poseidon T. Clayton Sir H. Denison I. Earnshaw 1971 Silver Knight R B. Marsh Sir Norwood E. Templeton
1907 Apologue W. Evans R.L. Cleland I. Earnshaw 1972 Piping Lane J. Letts R.W. Trinder G.M. Hanlon
1908 Lord Nolan J.R. Flynn J. Mayo E.A. Mayo 1973 Gala Supreme F. Reys J.P. Curtain R.J. Hutchins
1909 Prince Foote W.H. McLachlan J. Brown F. McGrath 1974 Think Big H. White R.J. O’Sullivan, J.B. Cummings
1910 Comedy King W.H. McLachlan S. Green J. Lynch C.N. Tan
1911 The Parisian R. Cameron J.F. Kirby C. Wheeler 1975 Think Big H. White R.J. O ’Sullivan, C.N. Tan, J.B. Cummings
1912 Piastre A. Shanahan W. Brown R. O’Connor Tunku Abdul Rahman
1913 Posinatus A. Shanahan J. Chambers J. Chambers 1976 Van Der Hum R.J. Skelton L.H. Robinson, R.A. L.H. Robinson
1914 Kingsburgh G. Meddick L.K.S. Mackinnon I. Foulsham Robinson, L.L.G. Abel
1915 Patrobus R. Lewis Mrs. E.A. Widdis C. Wheeler 1977 Gold and Black J. Duggan Mr. & Mrs. J. Harris, J.B. Cummings
1916 Sasanof F. Foley Stead & Luttrell M. Hobbs Mr. & Mrs. H.B. Gage
1917 Westcourt W.H. McLachlan D.U. Seaton J. Burton 1978 Arwon H. White Doon Brothers G.M. Hanlon
1918 Nightwatch W. Duncan C.L. Macdonald R. Bradfield 1979 Hyperno H. White Mr. & Mrs. T.L. North, J.B. Cummings
1919 Artilleryman R. Lewis Sir S. Hordern, P.T. Heywood Mr. & Mrs. G. Herscu,

A.D. Murphy R. Lake
1920 Poitrel K. Bracken W. Moses, F. Moses H.J. Robinson 1980 Arwon J. Letts Swettenham Stud C.S. Hayes
1921 Sister Olive E. O’Sullivan F.W. Norman J. Williams 1981 Just a Dash P. Cook L.J. Williams, G.N. Frew, T.J. Smith
1922 King Ingoda A. Wilson C.L. Dubois, J. Scobie T.R. Pettiona

R. Bennett 1982 Gurner’s Lane L. Dittman William Street No. 2 G.T Murphy
1923 Bitalli A. Wilson A.T. Craig J. Scobie 1983 Kiwi J. Cassidy Mr. & Mrs. E.S. Lupton E.S. Lupton
1924 Backwood P. Brown E.L. Baillieu, R. Bradfield 1984 Black Kniqht P. Cook R. Holmes A’Court G.M. Hanlon

W. Clarke, A. Hughes 1985 What a Nuisance P. Hyland Mr. & Mrs. L.J. Williams, J.F. Meagher
1925 Windbag J. Munro R. Miller G. Price D. Gowing
1926 Spearfelt H. Cairns D. Grant V. O’Neill 1986 At Talaq M. Clarke Sheikh al-Maktoum C. Hayes
1927 Trivalve R. Lewis E.E.D. Clarke J. Scobie
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ICE HOCKEY
The National Hockey League (NHL), which 
was organized in Canada in 1917 with five pro­
fessional teams, welcomed the first U.S. team, 
the Boston Bruins, in 1924. Since 1926 the 
symbol of supremacy in professional hockey 
has been the Stanley Cup, which is awarded 
to the winner of a play-off series between the 
respective Champions of the Clarence Camp­
bell Conference and the Prince of Wales Con­
ference, each of which has two divisions. The 
Stanley Cup was presented to amateur Cham­
pions from 1893 to 1925.

Jim Craig, U.S. goalie, defending the net during the 1980 Olympic G am es, where 
the  United S ta te s  defeated  Finland 4 -2  for the gold medal and the hockey world 
cham pionship
Paul Sutton— Duomo

Maurice Richard (left) and goalie Jac q u e s  LaPlante (right) of the M ontreal Canadiens 
defending the goal against Alex Delvecchio (centre) of the Detroit Red Wings in the 
1956 Stanley Cup play-offs
UPI/Bettmann Newsphotos/Detroit Times

World Amateur Hockey Championships

year winner year winner year winner

1930 Canada 1954 U.S.S.R. 1972f Czechoslovakia
1931 Canada 1955 Canada 1973 U.S.S.R.
1932* Canada 1956* U.S.S.R. 1974 U.S.S.R.
1933 United S tates 1957 Sweden 1975 U.S.S.R.
1934 Canada 1958 Canada 1976 Czechoslovakia
1935 Canada 1959 Canada 1977 Czechoslovakia
1936* Great Britain 1960* United States 1978 U.S.S.R.
1937 Canada 1961 Canada 1979 U.S.S.R.
1938 Canada 1962 Sweden 1980* United S tates
1939 Canada 1963 U.S.S.R. 1981 U.S.S.R.
1940-46 no competition 1964* U.S.S.R. 1982 U.S.S.R.
1947 Czechoslovakia 1965 U.S.S.R. 1983 U.S.S.R.
1948* Canada 1966 U.S.S.R. 1984* U.S.S.R.
1949 Czechoslovakia 1967 U.S.S.R. 1985 Czechoslovakia
1950 Canada 1968* U.S.S.R. 1986 U.S.S.R.
1951 Canada 1969 U.S.S.R. 1987 Sweden
1952* Canada 1970 U.S.S.R.
1953 Sweden 1971 U.S.S.R.

*Olympic Champions, recognized as world Champions (for earlier Olympics, 
see Olympic Games), tin  1972 a separate world championship was held 
for the first time.

The Stanley Cup
season winner runner-up games

1892- 93

1893- 94

1894- 95
1895- 96

1896- 97
1897- 98
1898- 99
1899- 1900
1900- 01
1901- 02

1902- 03
1903- 04
1904- 05
1905- 06
1906- 07

1907- 08
1908- 09
1909- 10
1910- 11
1911- 12
1912- 13*
1913- 14
1914- 15
1915- 16
1916- 17
1917- 18

Montreal Amateur Athletic 
Association

Montreal Amateur Athletic 
Association 

Montreal Victorias 
Winnipeg Victorias (Feb.) 
Montreal Victorias (Dec.) 
Montreal Victorias 
Montreal Victorias 
Montreal Shamrocks 
Montreal Shamrocks 
Winnipeg Victorias 
Montreal Amateur Athletic 
Association 

Ottawa Silver Seven 
Ottawa Silver Seven 
Ottawa Silver Seven 
Montreal Wanderers 
Kenora Thistles (Jan.) 
Montreal Wanderers (March) 
Montreal Wanderers 
Ottawa Senators 
Montreal Wanderers 
Ottawa Senators 
Quebec Bulldogs 
Quebec Bulldogs 
Toronto Blueshirts 
Vancouver Millionaires 
Montreal Canadiens 
Seattle Metropolitans 
Toronto Arenäs Vancouver Millionaires 3-2

1918- 19
1919- 20

no decisionf 
Ottawa Senators Seattle Metropolitans 3-2

1920-21 Ottawa Senators Vancouver Millionaires 3-2
1921-22 Toronto St. Pats Vancouver Millionaires 3-2
1922-23 Ottawa Senators Edmonton 2-0
1923-24 Montreal Canadiens Calgary 2-0
1924-25 Victoria Cougars Montreal Canadiens 3-1
1925-26 Montreal Maroons Victoria Cougars 3-1
1926-27 Ottawa Senators Boston Bruins 2-0
1927-28 New York Rangers Montreal Maroons 3-2
1928-29 Boston Bruins New York Rangers 2-0
1929-30 Montreal Canadiens Boston Bruins 2-0
1930-31 Montreal Canadiens Chicago Black Hawks 3-2
1931-32 Toronto Maple Leafs New York Rangers 3-0
1932-33 New York Rangers Toronto Maple Leafs 3-1
1933-34 Chicago Black Hawks Detroit Red Wings 3-1
1934-35 Montreal Maroons Toronto Maple Leafs 3-0
1935-36 Detroit Red Wings Toronto Maple Leafs 3-1
1936-37 Detroit Red Wings New York Rangers

Tnrr»nfrt 1 .u i wiiiv i»oaio
3-2

1937-38 Chicago Black Hawks O 4U“ s
1938-39 Boston Bruins Toronto Maple Leafs 4-1
1939-40 New York Rangers Toronto Maple Leafs 4-2
1940-41 Boston Bruins Detroit Red Wings 4-0
1941-42 Toronto Maple Leafs Detroit Red Wings 4-3
1942-43 Detroit Red Wings Boston Bruins 4-0
1943-44 Montreal Canadiens Chicago Black Hawks 4-0
1944-45 Toronto Maple Leafs Detroit Red Wings 4-3
1945-46 Montreal Canadiens Boston Bruins 4-1
1946-47 Toronto Maple Leafs Montreal Canadiens 4-2
1947-48 Toronto Maple Leafs Detroit Red Wings 4-0
1948-49 Toronto Maple Leafs Detroit Red Wings 4-0
1949-50 Detroit Red Wings New York Rangers 4-3
1950-51 Toronto Maple Leafs Montreal Canadiens 4-1
1951-52 Detroit Red Wings Montreal Canadiens 4-0
1952-53 Montreal Canadiens Boston Bruins 4-1
1953-54 Detroit Red Wings Montreal Canadiens 4-3
1954-55 Detroit Red Wings Montreal Canadiens 4-3
1955-56 Montreal Canadiens Detroit Red Wings 4-1
1956-57 Montreal Canadiens Boston Bruins 4-1
1957-58 Montreal Canadiens Boston Bruins 4-2
1958-59 Montreal Canadiens Toronto Maple Leafs 4-1
1959-60 Montreal Canadiens Toronto Maple Leafs 4-0
1960-61 Chicago Black Hawks Detroit Red Wings 4-2
1961-62 Toronto Maple Leafs Chicago Black Hawks 4-2
1962-63 Toronto Maple Leafs Detroit Red Wings 4-1
1963-64 Toronto Maple Leafs Detroit Red Wings 4-3
1964-65 Montreal Canadiens Chicago Black Hawks 4-3
1965-66 Montreal Canadiens Detroit Red Wings 4-2
1966-67 Toronto Maple Leafs Montreal Canadiens 4-2
1967-68 Montreal Canadiens S t Louis Blues 4-0
1968-69 Montreal Canadiens St. Louis Blues 4-0
1969-70 Boston Bruins St. Louis Blues 4-0
1970-71 Montreal Canadiens Chicago Black Hawks 4-3
1971-72 Boston Bruins New York Rangers 4-2
1972-73 Montreal Canadiens Chicago Black Hawks 4-2
1973-74 Philadelphia Flyers Boston Bruins 4-2
1974-75 Philadelphia Flyers Buffalo Sabres 4-2
1975-76 Montreal Canadiens Philadelphia Flyers 4-0
1976-77 Montreal Canadiens Boston Bruins 4-0
1977-78 Montreal Canadiens Boston Bruins 4-2
1978-79 Montreal Canadiens New York Rangers 4-1
1979-80 New York Isländers Philadelphia Flyers 4-2
1980-81 New York Isländers Minnesota North Stars 4-1
1981-82 New York Isländers Vancouver Canucks 4-0
1982-83 New York Isländers Edmonton Oilers 4-0
1983-84 Edmonton Oilers New York Isländers 4-1
1984-85 Edmonton Oilers Philadelphia Flyers 4-1
1985-86 Montreal Canadiens Calgary Flames 4-1
1986-87 Edmonton Oilers Philadelphia Flyers 4-3

*Though Victoria defeated Quebec in challenge games, Victoria’s win was 
not officially recognized. f  Play-off between Montreal Canadiens and Seattle 
Metropolitans. Series called because of flu epidemie.
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ICE SKATING
The world governing body for ice skating, the 
International Skating Union (ISU; founded 
1892), held the first figure skating competition 
in 1896. Women’s figure skating was not a 
separate event until 1906, and pairs champi­
onships were first held in 1908. Competitors 
are judged on a set of compulsory figures 
(performed three times each) and a series of

freestyle moves. Ice dancing is also based on 
compulsory and freestyle movements—in this 
case, dances.

In contrast to figure skating and ice danc­
ing, speed skating involves only two factors— 
speed and endurance. Men compete over dis- 
tances of 500 metres, 1,500 metres, 5,000 
metres, and 10,000 metres. Women, who en-

tered the sport some 40 years after men, 
compete over 500 metres, 1,500 metres, 3,000 
metres, and 5,000 metres. World speed-skat- 
ing sprint championships for both men and 
women were inaugurated in 1972. Speed-skat- 
ing events usually are held in the open air to 
limit the number of speed-reducing curves.

Sonja Henie (Nor.) in Budapest, 1929, performing during her 10-year Scott Hamilton (U.S.), four-year men’s world figure skating Champion,
reign as women’s world figure skating Champion during his gold medal performance at the 1984 Olympics
UPI/Bettmann Newsphotos Focus on Sports

World figure skating Champions— women

year winner year winner

1906 M. Syers (U.K.) 1953 T. Albright (U.S.)
1907 M. Syers (U.K.) 1954 G. Busch (Ger.)
1908 L. Kronberger (Hung.) 1955 T. Albright (U.S.)
1909 L. Kronberger (Hung.) 1956 C. Heiss (U.S.)
1910 L. Kronberger (Hung.) 1957 C. Heiss (U.S.)
1911 L. Kronberger (Hung.) 1958 C. Heiss (U.S.)
1912 M. Horvath (Hung.) 1959 C. Heiss (U.S.)
1913 M. Horvath (Hung.) 1960 C. Heiss (U.S.)
1914 M. Horvath (Hung.) 1961 not held
1915-21 no competition 1962 S. Dijkstra (Neth.)
1922 J. Szabó-Planck (Austria) 1963 S. Dijkstra (Neth.)
1923 J. Szabó-Planck (Austria) 1964 S. Dijkstra (Neth.)
1924 J. Szabó-Planck (Austria) 1965 P. Burka (Can.)
1925 J. Szabó-Planck (Austria) 1966 P. Fleming (U.S.)
1926 J. Szabó-Planck (Austria) 1967 P. Fleming (U.S.)
1927 S. Henie (Nor.) 1968 P. Fleming (U.S.)
1928 S. Henie (Nor.) 1969 G. Seyfert (E.Ger.)
1929 S. Henie (Nor.) 1970 G. Seyfert (E.Ger.)
1930 S. Henie (Nor.) 1971 B. Schuba (Austria)
1931 S. Henie (Nor.) 1972 B. Schuba (Austria)
1932 S. Henie (Nor.) 1973 K. Magnussen (Can.)
1933 S. Henie (Nor.) 1974 C. Errath (E.Ger.)
1934 S. Henie (Nor.) 1975 D. de Leeuw (Neth.)
1935 S. Henie (Nor.) 1976 D. Hamill (U.S-)
1936 S. Henie (Nor.) 1977 L. Fratianne (U.S.)
1937 C. Colledge (U.K.) 1978 A. Pötzsch (E.Ger.)
1938 M. Taylor (U.K.) 1979 L. Fratianne (U.S.)
1939 M. Taylor (U.K.) 1980 A. Pötzsch (E.Ger.)
1940-46 no competition 1981 D. Biellmann (Switz.)
1947 B. Scott (Can.) 1982 E. Zayak (U.S.)
1948 B. Scott (Can.) 1983 R. Sumners (U.S.)
1949 A. Vrzanova (Czech.) 1984 K. Witt (E.Ger.)
1950 A. Vrzanova (Czech.) 1985 K. Witt (E.Ger.)
1951 J. Altwegg (U.K.) 1986 D. Thomas (U.S.)
1952 J. du Bief (Fr.) 1987 K. Witt (E.Ger.)

*The entire U.S. team died in an airplane crash, and the championships were 
canceled.

World figure skating Champions— men

year winner year winner

1896 G. Fuchs (Ger.) 1948 R. Button (U.S.)
1897 G. Hügel (Austria) 1949 R. Button (U.S.)
1898 H. Grenander (Swed.) 1950 R. Button (U.S.)
1899 G. Hügel (Austria) 1951 R. Button (U.S.)
1900 G. Hügel (Austria) 1952 R. Button (U.S.)
1901 U. Salchow (Swed.) 1953 H. Jenkins (U.S.)
1902 U. Salchow (Swed.) 1954 H. Jenkins (U.S.)
1903 U. Salchow (Swed.) 1955 H. Jenkins (U.S.)
1904 U. Salchow (Swed.) 1956 H. Jenkins (U.S.)
1905 U. Salchow (Swed.) 1957 D. Jenkins (U.S.)
1906 G. Fuchs (Ger.) 1958 D. Jenkins (U.S.)
1907 U. Salchow (Swed.) 1959 D. Jenkins (U.S,)
1908 U. Salchow (Swed.) 1960 A. Giletti (Fr.)
1909 U. Salchow (Swed.) 1961 not held
1910 U. Salchow (Swed.) 1962 D. Jackson (Can.)
1911 U. Salchow (Swed.) 1963 D, McPherson (Can.)
1912 F. Kachler (Austria) 1964 M. Schnelldorfer (W.Ger.)
1913 F. Kachler (Austria) 1965 A. Calmat (Fr.)
1914 G. Sandahl (Swed.) 1966 E. Danzer (Austria)
1915-21 no competition 1967 E. Danzer (Austria)
1922 G. Grafström (Swed.) 1968 E. Danzer (Austria)
1923 F. Kachler (Austria) 1969 T. Wood (U.S.)
1924 G. Grafström (Swed.) 1970 T. Wood (U.S.)
1925 W. Böckl (Austria) 1971 O. Nepela (Czech.)
1926 W. Böckl (Austria) 1972 O. Nepela (Czech.)
1927 W. Böckl (Austria) 1973 O. Nepela (Czech.)
1928 W. Böckl (Austria) 1974 J. Hoffmann (E.Ger.)
1929 G. Grafström (Swed.) 1975 S. Volkov (U.S.S.R.)
1930 K. Schäfer (Austria) 1976 J. Curry (U.K.)
1931 K. Schäfer (Austria) 1977 V. Kovalev (U.S.S.R.)
1932 K. Schäfer (Austria) 1978 C. Tickner (U.S.)
1933 K. Schäfer (Austria) 1979 V. Kovalev (U.S.S.R.)
1934 K. Schäfer (Austria) 1980 J. Hoffmann (E.Ger.)
1935 K. Schäfer (Austria) 1981 S. Hamilton (U.S.)
1936 K. Schäfer (Austria) 1982 S. Hamilton (U.S.)
1937 F. Kaspar (Austria) 1983 S. Hamilton (U.S.)
1938 F. Kaspar (Austria) 1984 S. Hamilton (U.S.)
1939 G. Sharp (U.K.) 1985 A. Fadeyev (U.S.S.R.)
1940-46 no competition 1986 B. Boitano (U.S.)
1947 H. Gerschwiier (Switz.) 1987 B, Orser (Canada)

*The entire U.S. team died in an airplane crash, and the championships were 
canceled.
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World figure skating Champions—pairs

year winners year winners year winners

1908 A. Hübler, H. Burger (Gen)
1909 J. Johnson, J. Johnson (U.K.)
1910 A. Hübler, H. Burger (Ger.)
1911 L. Eiters, W. Jakobsson (Fin.)
1912 J. Johnson, J. Johnson (U.K.)
1913 N. Engelmann, K. Mejstrik (Austria)
1914 W. Jakobsson, W. Jakobsson (Fin.) 
1915-21 no competition
1922 N. Engelmann, A. Berger (Austria)
1923 W. Jakobsson, W. Jakobsson (Fin.)
1924 N. Engelmann, H. Berger (Austria)
1925 J. Szabó-Planck, L. Wrede (Austria)
1926 A. Joly, P. Brunet (Fr.)
1927 J. Szabó-Planck, L. Wrede (Austria)
1928 A. Joly, P. Brunet (Fr.)
1929 L. Scholz, O. Kaiser (Austria)
1930 A. Brunet, P. Brunet (Fr.)
1931 E. Rotter, L. Szollas (Hung.)
1932 A. Brunet, P. Brunet (Fr.)
1933 E. Rotter, L. Szollas (Hung.)
1934 E. Rotter, L. Szollas (Hung.)
1935 E. Rotter, L. Szollas (Hung.)
1936 M. Herber, E. Baier (Ger.)

1937 M, Herber, E. Baier (Ger.)
1938 M. Herber, E. Baier (Ger.)
1939 M. Herber, E. Baier (Ger.)
1940-46 no competition
1947 M. Lannoy, P. Baugniet (Belg.)
1948 M. Lannoy, P. Baugniet (Belg.)
1949 A. Kekessy, E. Kiraly (Hung.)
1950 K. Kennedy, P. Kennedy (U.S.)
1951 R. Baran, P. Falk (W.Ger.)
1952 R. Falk, P. Falk (W.Ger.)
1953 J. Nicks, J. Nicks (U.K.)
1954 F. Dafoe, N. Bowden (Can,)
1955 F. Dafoe, N. Bowden (Can.)
1956 E. Schwarz, K. Oppelt (Austria)
1957 B. Wagner, R. Paul (Can.)
1958 B. Wagner, R. Paul (Can.)
1959 B. Wagner, R. Paul (Can.)
1960 B. Wagner, R. Paul (Can.)
1961 not held*
1962 M. Jelinek, O. Jelinek (Can.)
1963 M. Kilius, H. Bäumler (W.Ger.)
1964 M. Kilius, H. Bäumler (W.Ger.)
1965 L. Belousova, O. Protopopov (U.S.S.R.)

1966 L. Belousova, O. Protopopov (U.S.S.R.)
1967 L. Belousova, O. Protopopov (U.S.S.R.)
1968 L. Belousova, O. Protopopov (U.S.S.R.)
1969 I. Rodnina, A. Ulanov (U.S.S.R.)
1970 I. Rodnina, A. Ulanov (U.S.S.R.)
1971 I. Rodnina, A. Ulanov (U.S.S.R.)
1972 I. Rodnina, A. Ulanov (U.S.S.R.)
1973 I. Rodnina, A. Zaytsev (U.S.S.R.)
1974 I. Rodnina, A. Zaytsev (U.S.S.R.)
1975 I. Rodnina, A. Zaytsev (U.S.S.R.)
1976 I. Rodnina, A. Zaytsev (U.S.S.R.)
1977 I. Rodnina, A. Zaytsev (U.S.S.R.)
1978 I. Rodnina, A. Zaytsev (U.S.S.R.)
1979 T. Babilonia, R. Gardner (U.S.)
1980 M. Cherkasova, S, Shakhray (U.S.S.R.)
1981 I. Vorobyova, I. Lisovsky (U.S.S.R.)
1982 S. Baess, T. Thierbach (E.Ger.)
1983 E. Valova, O. Vasilev (U.S.S.R.)
1984 B. Underhill, P. Martini (Can.)
1985 E, Valova, O. Vasilev (U.S.S.R.)
1986 Ve. Gordeyeva, S. Grinkov (U.S.S.R.)
1987 Ye. Gordeyeva, S. Grinkov (U.S.S.R.)

*The entire U.S. team died in an airplane crash, and the championships were canceled.

U I . . M  - i ___. 1. ------------------ ------------*»v»««K iv o  u a i i b i n y  w i i a n i p i w n a

year winners year winners year winners

1950 L. Waring, M. McGean (U.S.)
1951 J. Westwood, L. Demmy (U.K.)
1952 J. Westwood, L. Demmy (U.K.)
1953 J. Westwood, L. Demmy (U.K.)
1954 J. Westwood, L. Demmy (U.K.)
1955 J. Westwood, L. Demmy (U.K.)
1956 P. Weight, P. Thomas (U.K.)
1957 J. Markham, C. Jones (U.K.)
1958 J. Markham, C. Jones (U.K.)
1959 D. Denny, C. Jones (U.K.)
1960 D. Denny, C. Jones (U.K.)
1961 not heid*
1962 E. Romanova, P. Roman (Czech.)

1963 E. Romanova, P. Roman (Czech.)
1964 E. Romanova, P. Roman (Czech.)
1965 E. Romanova, P. Roman (Czech.)
1966 D. Towler, B. Ford (U.K.)
1967 D. Towler, B. Ford (U.K.)
1968 D. Towler, B. Ford (U.K.)
1969 D. Towler, B. Ford (U.K.)
1970 L. Pakhomova, A. Gorshkov (U.S.S.R.)
1971 L. Pakhomova, A. Gorshkov (U.S.S.R.)
1972 L. Pakhomova, A. Gorshkov (U.S.S.R.)
1973 L. Pakhomova, A. Gorshkov (U.S.S.R.)
1974 L  Pakhomova, A. Gorshkov (U.S.S.R.)
1975 I. Moiseyeva, A. Minenkov (U.S.S.R.)

1976 L  Pakhomova, A. Gorshkov (U.S.S.R.)
1977 I. Moiseyeva, A. Minenkov (U.S.S.R.)
1978 N. Linichuk, G. Karponosov (U.S.S.R.)
1979 N. Linichuk, G. Karponosov (U.S.S.R.)
1980 K. Regöczy, A. Sallay (Hung.)
1981 J. Torvili, C. Dean (U.K.)
1982 J. Torvili, C. Dean (U.K.)
1983 J. Torvili, C. Dean (U.K.)
1984 J. Torvili, C, Dean (U.K.)
1985 N. Bestemyanova, A. Bukin (U.S.S.R.)
1986 N. Bestemyanova, A. Bukin (U.S.S.R.)
1987 N. Bestemyanova, A. Bukin (U.S.S.R.)

*The entire U.S. team died in an airplane crash, and the championships were canceled.

Irina Rodnina and Aleksandr Zaytsev, pairs figure skating Champions for six 
consecutive years, taking final bows
Steve Powell—All-Sport

Beth Heiden, 1979 world speed skating Champion, racing 
at the 1980 Olympics
H. Schaefer— Click/CHICAGO
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World all-around speed skating Champions— men World all-around speed skating Champions— women

year winner year winner year winner year winner

1893 J. Eden (Neth.) 1949 K. Pajor (Hung.) 1947 V. Lesche (Fin.) 1968 S. Kaiser (Neth.)
1894 liitil 1950 H. Andersen (Nor.) 1948 M. Isakova (U.S.S.R.) 1969 L. Kauniste (U.S.S.R.)
1895 J. Eden (Neth.) 1951 H. Andersen (Nor.) 1949 M. Isakova (U.S.S.R.) 1970 A. Keulen-Deelstra (Neth.)
1896 J. Eden (Neth.) 1952 H. Andersen (Nor.) 1950 M. Isakova (U.S.S.R.) 1971 N. Statkevich (U.S.S.R.)
1897 l.K. McCullock (Can.) 1953 O. Goncharenko (U.S.S.R.) 1951 J. Huttunen (Fin.) 1972 A. Keulen-Deelstra (Neth.)
1898 P. Ostlund (Nor.) 1954 B. Shilkov (U.S.S.R.) 1952 L. Selikhova (U.S.S.R.) 1973 A. Keulen-Deelstra (Neth.)
1899 P. Ostlund (Nor.) 1955 S. Ericsson (Swed.) 1953 K. Shchegoleva (U.S.S.R.)i 1974 A. Keulen-Deelstra (Neth.)
1900 E. Engelsaas (Nor.) 1956 O. Goncharenko (U.S.S.R.) 1954 L. Selikhova (U.S.S.R.) 1975 K. Kessow (E.Ger.)
1901 F. Wathen (Fin.) 1957 K. Johannesen (Nor.) 1955 R. Zhukova (U.S.S.R.) 1376 S. Burka (Can.)
1902 1958 O. Goncharenko (U.S.S.R.) 1956 Z. Kondakova (U.S.S.R.) 1977 V. Bryndzey (U.S.S.R.)
1903 1959 J. Jaevinen (Fin.) 1957 I. Voronina (U.S.S.R.) 1978 T. Averina (U.S.S.R.)
1904 S. Mathisen (Nor.) 1960 B. Stenin (U.S.S.R.) 1958 I. Voronina (U.S.S.R.) 1979 B. Heiden (U.S.)
1905 C.C.J. de Koning (Neth.) 1961 H. van der Grift (Neth.) 1959 T. Rylova (U.S.S.R.) 1980 N. Petruseva (U.S.S.R.)
1906 1962 V. Kosichkin (U.S.S.R.) 1960 V. Stenina (U.S.S.R.) 1981 N. Petruseva (U.S.S.R.)
1907 Ä M ü B i B i l M i t S I M a i l 1963 J. Nilsson (Swed.) 1961 V. Stenina (U.S.S.R.) 1982 K. Busch (E.Ger.)
1908 O. Mathisen (Nor.) 1964 K. Johannesen (Nor.) 1962 I. Voronina (U.S.S.R.) 1983 A. Schone (E.Ger.)
1909 O. Mathisen (Nor.) 1965 P. Moe (Nor.) 1963 L. Skoblikova (U.S.S.R.) 1984 K. Enke (E.Ger.)
1910 N. Strunnikoff (Russia) 1966 K. Verkerk (Neth.) 1964 L. Skoblikova (U.S.S.R.) 1985 A. Schone (E.Ger.)
1911 N. Strunnikoff (Russia) 1967 K. Verkerk (Neth.) 1965 I. Voronina (U.S.S.R.) 1986 K. Kania (E.Ger.)
1912 O. Mathisen (Nor.) 1968 F.A. Maier (Nor.) 1966 V. Stenina (U.S.S.R.) 1987 K. Kania (E.Ger.)
1913 O. Mathisen (Nor.) 1969 D. Fornaess (Nor.) 1967 S. Kaiser (Neth.)
1914 O. Mathisen (Nor.) 1970 A. Schenk (Neth.)
1915-21 no competition 1971 A. Schenk (Neth.)
1922 H. Strom (Nor.) 1972 A. Schenk (Neth.)
1923 C. Thunberg (Fin.) 1973 G. Claeson (Swed.)
1924 R. Larsen (Nor.) 1974 S. Stensen (Nor.)
1925 C. Thunberg (Fin.) 1975 H. Kuipers (Neth.)
1926 1. Ballangrud (Nor.) 1976 P. Kleine (Neth.) World Speed-skating Sprint Championships
1927 B. Evensen (Nor.) 1977 E. Heiden (U.S.)
1928 C. Thunberg (Fin.) 1978 E. Heiden (U.S.) year men women
1929 C. Thunberg (Fin.) 1979 E. Heiden (U.S.)
1930 M. Staksrud (Nor.) 1980 H. van der Duim (Neth.) 1972 L. Linkovesi (Fin.) M. Pflug (W.Ger.)
1931 C. Thunberg (Fin.) 1981 A. Sjobrend (Nor.) 1973 V. Muratov (U.S.S.R.) S. Young (U.S.)
1932 1. Ballangrud (Nor.) 1982 H. van der Duim (Neth.) 1974 P. Bjorang (Nor.) L. Poulos (U.S.)
1933 H. Engnestangen (Nor.) 1983 R. Falk-Larssen (Nor.) 1975 A. Safronov (U.S.S.R.) S. Young (U.S.)
1934 B. Evensen (Nor.) 1984 O. Bozhiev (U.S.S.R.) 1976 J. Granath (Swed.) S. Young (U.S.)
1935 M. Staksrud (Nor.) 1985 H. Vergeer (Neth.) 1977 E. Heiden (U.S.) S. Burka (Can.)
1936 1. Ballangrud (Nor.) 1986 D. Jansen (U.S.) 1978 E. Heiden (U.S.) L. Sadchikova (U.S.S.R.)
1937 M. Staksrud (Nor.) 1987 N. Gulyaev (U.S.S.R.) 1979 E. Heiden (U.S.) L. Poulos-Mueller (U.S.)
1938 1. Ballangrud (Nor.) 1980 E. Heiden (U.S.) K. Enke (E.Ger.)
1939 B. Wasenius (Fin.) 1981 F. Ronning (Nor.) K. Enke (E.Ger.)
1940-46 no competition 1982 S. Khlebnikov (U.S.S.R.) N. Petruseva (U.S.S.R.)
1947 L. Parkkinnen (Fin.) 1983 Kuroiwa A. (Japan) K. Enke (E.Ger.)
1948 O. Lundberg (Nor.) 1984 G. Boucher (Can.) K. Enke (E.Ger.)

1985 I. Zhelezovsky (U.S.S.R.) C. Rothenburger (E.Ger.)
Before the points System was established, only a contestant who had won at 1986 I. Zhelezovsky (U.S.S.R.) K. Kania (E.Ger.)

least three of the tour events was considered the all-around Champion. 1987 Kuroiwa A. (Japan) K. Kania (E.Ger.)

JUDO
World championships for judo were first held 
in 1956 under the auspices of the Interna­
tional Judo Federation (IJF; founded 1951). 
At that time all contestants participated on an 
equal basis. At the fourth world championship 
match, 65 kg, 78 kg, and 95 kg classes were 
added to the open weight division; at the next 
championship match, two more weight classes 
were added, and in 1979 two of the classes 
were divided once more and assigned weight 
values.

World Judo Championships

year open weights 60 kg 65 kg

1956* Natsui S. (Japan) 
1958* Sone K. (Japan)
1961* A. Geesink (Neth.) 
1965f Inokuma I. (Japan) 
1967f Shinomaki M. (Japan) 
1969f Shinomaki M. (Japan) 
1971 i  Shinomaki M. (Japan) 
1973f Ninomiya K. (Japan) 
1975f Uemura H. (Japan) 
1979 Endo S. (Japan)
1981 Yamashita Y. (Japan) 
1983 Saito H. (Japan)
1985 Masaki Y. (Japan)

T. Rey (Fr.)
Moriwaki Y. (Japan) 
K. Tletseri (U.S.S.R.) 
Hosokawa S. (Japan)

Matsuda H. (Japan) 
Shigeoka T. (Japan) 
Sonoda Y. (Japan) 
Kawaguchi T. (Japan) 
Minami Y. (Japan) 
Minami Y. (Japan)
N. Solodukhin (U.S.S.R.) 
Kashiwazaki K. (Japan) 
N. Solodukhin (U.S.S.R.) 
Y. Sololov (U.S.S.R.)

year 71 kg 78 kg 86 kg

1965t
1967f Minatoya H. (Japan) 
1969f Minatoya H. (Japan)
1971 f: Tsuzawa H. (Japan)
1973f Nomura T. (Japan)
1975f V. Nevzorov (U.S.S.R.) 
1979 Katsuki K. (Japan)
1981 Park Chong Hak (S.Kor.) 
1983 Nakanishi H. (Japan)
1985 Keun Ahn Byung (S. Kor.)

Okano I. (Japan) 
Maruki E. (Japan) 
Sonoda I. (Japan) 
Fujii S. (Japan) 
Fujïi S. (Japan) 
Fujii S. (Japan) 
Fujii S. (Japan)
N. Adams (U.K.) 
Hikage N. (Japan) 
Hikage N. (Japan)

Sato N. (Japan)
Sasahara F. (Japan) 
Sasahara F. (Japan)
Sato N. (Japan)
J.-L. Rouge (Fr.)
D. Ultsch (E.Ger.)
B. Tchoullouyan (Fr.)
D. Ultsch (E.Ger.)
P. Seisenbacher (Austria)

year 95 kg +  95 kg

1965f A. Geesink (Neth.) 
1967f W. Ruska (Neth.) 
1969f Suma S. (Japan)
19711 W. Ruska (Neth.) 
1973f Takagi C. (Japan) 
1975f Endo S. (Japan)
1979 T. Khubuluri (U.S.S.R.) 
1981 T. Khubuluri (U.S.S.R.) 
1983 A. Preschel (E.Ger.) 
1985 Sugai H. (Japan)

Yamashita Y. (Japan) 
Yamashita Y. (Japan) 
Yamashita Y. (Japan) 
Chul Cho Yong (S.Kor.)

*Weight classes not held—open weight division only. fDivisions called lightweight, 
middleweight, heavyweight. fDivisions called lightweight, light-middleweight, 
middleweight, light-heavyweight, and heavyweight.
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MOTORBOAT RACING
Motorboat races are conducted in a great va- 
riety of venues. Racing categories include drag 
racing, inboard motorboat, inboard motorboat 
endurance, modified outboard, offshore, out- 
board performance craft, professional racing 
outboard, stock outboard, and so on. There 
are also a number of boat classes.

The Gold Cup (founded 1904) is one of the 
oldfest motorboat trophies and one of the top 
U.S. prizes. It is held under the auspices of the 
American Power Boat Association (founded 
1903) and is now open to unlimited hy- 
droplanes. Unlimited means that the size and 
manufacture of the engine (or engines) are not 
regulated.

A (d) following the individual’s name indi- 
cates that he is the driver of the winning boat 
(though he may also be a part-owner).

POLO
Few international polo matches are held on a 
regulär basis because the cost of transporting 
horses is prohibitive (at least three—and usu- 
ally more—ponies are required per rider). The 
Coronation Cup was first presented in 1911, 
and India won the Cup from England. Play 
was irregulär thereafter, sometimes involving 
only regional British teams, sometimes inter­
national teams. The present series began in 
1971. It is played by England against (if possi- 
ble) another national team. If another national 
team cannot be present, a team composed of 
an international group of players called Rest 
of the World contests the match against En­
glands best.

The Copa de las Americas, a contest between 
high-ranking Argentine and U.S. polo teams, 
was instituted in 1928 and has been played 
irregularly since then.

RODEO
A uniquely North American competition, the 
rodeo has been held on a more-or-less for­
mal basis since the late 1920s. From 1929 to 
1944 the men’s world all-around rodeo Cham­
pion was named by the Rodeo Association of 
America. Since 1944 the all-around Champion 
has been the leading money-winner of the 
year—with the exception of the years 1976- 
78, when the Champion was the cowboy who 
won the most money at the National Finals 
Rodeo. The Finals Rodeo is a contest among 
the top competitors in each of several events 
including bronc riding (bareback and saddle), 
bull riding, calf roping, and steer wrestling 
(individual and team).

Gold Cup Championship

year boat driver/owner year boat driver/owner

1904 Standard C. Riotte 1947 Miss Peps V D. Foster (d)
Vingt-et-Un II W.S. Kilmer 1948 Miss Great Lakes D. Foster (d)

1905 Chip J. Wainwright 1949 My Sweetie B. Cantrell (d)
1906 Chip II J. Wainwright 1950 Slo-Mo-Shun IV T. Jones (d)
1907 Chip II J. Wainwright 1951 Slo-Mo-Shun V L. Fageol (d)
1908 Dixie II E.J. Schroeder 1952 Slo-Mo-Shun IV S. Dollar (d)
1909 Dixie II E.J. Schroeder 1953 Slo-Mo-Shun IV L. Fageol (d)
1910 Dixie III F.K. Burnham J. Taggart (d)
1911 Mit II J.H. Hayden 1954 Slo-Mo-Shun V L. Fageol (d)
1912 P.D.Q. II A.G. Miles 1955 Gale V L. Schoen ith (d)
1913 Ankle Deep C. Mankowski 1956 Miss Thriftway B. Muncey (d)
1914 Baby Speed Demon II J. Blackton, Jr. (d) 1957 Miss Thriftway B. Muncey (d)

B. Edgren (d) 1958 Hawaii Kai III J. Regas (d)
1915 Miss Detroit J. Milot (d) 1959 Maverick B. Stead (d)

J. Beebe (d) 1960 no competition
1916 Miss Minneapolis B. Smith (d) 1961 Miss Century 21 B. Muncey (d)
1917 Miss Detroit II G. Wood 1962 Miss Century 21 B. Muncey (d)
1918 Miss Detroit III G. Wood (d) 1963 Miss Bardahl R, Musson (d)
1919 Miss Detroit III G. Wood 1964 Miss Bardahl R. Musson (d)
1920 Miss America G. Wood 1965 Miss Bardahl R. Musson (d)
1921 Miss America G. Wood 1966 Tahoe Miss M. Slovak (d)
1922 Packard Chriscraft J.G. Vincent 1967 Miss Bardahl B. Schumacher (d)
1923 Packard Chriscraft C. Bragg (d) 1968 Miss Bardahl B. Schumacher (d)
1924 Baby Bootlegger C. Bragg 1969 Miss Budweiser B. Sterett (d)
1925 Baby Bootlegger C. Bragg 1970 Miss Budweiser D. Chenoweth (d)
1926 Greenwich Folly G. Townsend 1971 Miss Madison J. McCormick (d)
1927 Greenwich Folly G. Townsend 1972 Atlas Van Lines B. Muncey (d)
1928 no competition 1973 M jc e  B n H u ig je o r D. Chenoweth (d)
1929 Imp R. Hoyt 1974 Pay ’n Pak G. Henley (d)
1930 Hotsy Totsy V. Kliesrath 1975 Pay ’n Pak G. Henley (d)
1931 Hotsy Totsy V. Kliesrath (d) 1976 Miss U.S. T. D’Eath
1932 Delphine IV B. Horn (d) 1977 Atlas Van Lines B. Muncey (d)
1933 El Lagarto G. Reis 1978 Atlas Van Lines B. Muncey (d)
1934 El Lagarto G. Reis 1979 Atlas Van Lines B. Muncey (d)
1935 El Lagarto G. Reis 1980 Miss Budweiser D. Chenoweth (d)
1936 Impshi K. Don (d) 1981 Miss Budweiser D. Chenoweth (d)
1937 Notre Dame C. Perry (d) 1982 Atlas Van Lines C. Hanauer (d)
1938 Alagi T. Rossi 1983 Atlas Van Lines C. Hanauer (d)
1939 My Sin Z. Simmons 1984 Atlas Van Lines C. Hanauer (d)
1940 Hotsy Totsy III S. Allen 1985 Miller American C. Hanauer (d)
1941 My Sin Z. Simmons 1986 Miller American C. Hanauer
1942-45 no competition 1987 Miller American C. Hanauer (d)
1946 Tempo VI G. Lombardo

Coronation Cup Copa de las Americas

year result year winner

1971 United States 9 England 6 1928 United States
1972 United States 6 England 3 1932 United States
1973 United States 7 England 6 1936 Argentina
1974 United States 4 England 3 1950 Argentina
1975 South America 10 England 6 1966 Argentina
1976 South America 7 England 6 1969 Argentina
1977 South America 7 England 6 1980 Argentina
1978 South America 10 England 5
1979 England 9 Mexico 7
1980 Rest of the World 6 England 5
1981 South America 7 England 6
1982 England 6 New Zealand 4
1983 England 8 New Zealand 6
1984 Rest of the World 8 England 7
1985 Mexico 8 England I 6
1986 Mexico 8 England 4
1987 United States 8 England 5

Men’s World All-Around Rodeo Championship

year winner year winner year winner year winner

1929 E. Thode 1944 L. Brooks 1960 H. Tompkins 1975* T. Ferguson
1930 C. Carr 1945-46 no award 1961 B. Reynolds L. Camarillo
1931 J. Schneider 1947 T. Whatley 1962 T. Nesmith 1976 T. Ferguson
1932 D. Nesbitt 1948 G. Roberts 1963 D. Oliver 1977 T. Ferguson
1933 C. Carr 1949 J. Shoulders 1964 D. Oliver 1978 T. Ferguson
1934 L. Ward 1950 B. Linderman 1965 D. Oliver 1979 T. Ferguson
1935 E. Bowman 1951 C. Tibbs 1966 L. Mahan 1980 P. Tierney
1936 J. Bowman 1952 H. Tompkins 1967 L. Mahan 1981 J. Cooper
1937 E. Bowman 1953 B. Linderman 1968 L. Mahan 1982 C. Lybbert
1938 B. Mulkey 1954 B. Rutherford 1969 L. Mahan 1983 R. Cooper
1939 P. Carney 1955 C. Tibbs 1970 L. Mahan 1984 D. Pickett
1940 F. Truan 1956 J. Shoulders 1971 P. Lyne 1985 L. Feild
1941 H. Pettigrew 1957 J. Shoulders 1972 P. Lyne 1986 L. Feild
1942 G. Roberts 1958 J. Shoulders 1973 L. Mahan
1943 L. Brooks 1959 J. Shoulders 1974 T. Ferguson

*Tied championship..
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ROWING
World championship rowing was established 
in 1962 by the Fédération Internationale 
des Sociétés d’Aviron (FISA; founded 1892). 
Events are contested over a 2,000-metre course 
and include single sculls, doublé sculls, pairs 
(with and without coxswain), fours (with and 
without coxswain) and eights (always with 
coxswain). Women’s world championships, 
held since 1974, include single, double, and 
coxed quadruple sculls; coxless pairs; coxed 
fours; and eights, raced over a 1,000-metre

course until 1985 (2,000-metre course there- 
after).

The most famous and historie of rowing 
courses is the 2,112-metre course at Henley- 
on-Thames, Oxfordshire, England. Two events 
of the Henley Regatta are open to the world, 
the Diamond Challenge Sculls for single sculls 
and the Grand Challenge Cup for eights. Un- 
less otherwise mentioned, the clubs listed in 
the Henley Regatta events are English.

The University Boat Race between Eights

from Oxford and Cambridge universities was 
instituted on June 10, 1829. The record time 
for the course of 4 miles 374 yards (6,755 
m) from Putney to Mortlake on the River 
Thames is 16 min 45 s by Oxford in 1984. 
The results including the 133rd race in 1987 
have been Cambridge 69 wins, Oxford 63 
wins, and one dead heat (in 1877).

World Rowing Championship— men

year single sculls min:s double sculls min:s coxed pairs min:s

1962 V. Ivanov (U.S.S.R.) 7:07.9
1964* V. Ivanov (U.S.S.R.) 8:22.51
1966 D.M. Spero (U.S.) 7:05.92
1968* J. Wienese (Neth.) 7:47.80
1970 A. Demiddt (Arg.) 7:16.54
1972* Y. Malyshev (U.S.S.R.) 7:10.12
1974 W. Honig (E.Ger.) 7:20.11
1975 P.-M. Kolbe (W.Ger.) 7:10.08
1976* P. Karppinen (Fin.) 7:29.03
1979 P. Karppinen (Fin.) 6:58.27
1980* P. Karppinen (Fin.) 7:09.61
1981 P.-M. Kolbe (W.Ger.) 7:45.32
1982 R. Reiche (E.Ger.) 7:00.67
1983 P.-M. Kolbe (W.Ger.) 6:49.88
1984* P. Karppinen (Fin.) 7:00.24
1985 P. Karppinen (Fin.) 6:48.08
1986 P.-M. Kolbe (W.Ger.) 6:54.09
1987 T. Lange (E.Ger.) 7:36.41

R. Duhamel, B. Monnereau (Fr.) 6:33.9
C. Tyurin, B. Dubrovsky (U.S.S.R.) 7:10.66
M. Buergin, M. Studach (Switz.) - 6:34.98
A. Sass, A. Timoshinin (U.S.S.R.) 6:51.82
J. Engelbrecht, N. Secher (Den.) 6:28.68
A. Timoshinin, G. Korshikov (U.S.S.R.) 7:01.77
H.-U. Schmied, C. Kreuziger (E.Ger.) 6:35.95 
F, Hansen, A. Hansen (Nor.) 6:34.49
F. Hansen, A. Hansen (Nor.) 7:13.20
F. Hansen, A, Hansen (Nor.) 6:26.98
J. Dreifke, K. Kroppelien (E.Ger.) 6:24.33
J. Dreifke, K. Kroppelien (E.Ger.) 6:41.99
R. Thorsen, A. Hansen (Nor.) 6:23.66
T. Lange, U. Heppner (E.Ger.) 6:20.17
B. Lewis, P. Enquist (U.S.) 6:36.87
U. Heppner, T. Lange (E.Ger.) 6:15.49
A. Belgeri, I. Pescialli (Italy) 6:33.64
D. Yorddanov, V. Dadev (Buig.) 7:03.33

Jordan, Neuss (W.Ger.) 6:29.12
E. Ferry, C. Findlay (U.S.) 8:21.33
H. van Nes, J. van de Graaf (Neth.) 7:12.83 
P. Baran, R. Sambo (Italy) 8:04.81
Tudor, Ciapura (Rom.) 7:25.30
W. Gunkel, J. Lucke (E.Ger.) 7:17.25
V. Yeshinov, N. Ivanov (U.S.S.R.) 7:21.90
J. Lucke, W. Gunkel (E.Ger.) 7:16.24
H. Jährling, F. Ulrich (E.Ger.) 7:58.99
J. Pfeiffer, G. Uebeler (E.Ger.) 7:06.35
H. Jährling, F.-W. Ulrich (E.Ger.) 7:02.54
G. Abbagnale, C. Abbagnale (Italy) 7:43.73
G. Abbagnale, C. Abbagnale (Italy) 6:59.63 
T. Greiner, U. Diessner (E.Ger.) 6:49.75
G. Abbagnale, C. Abbagnale (Italy) 7:05.99 
G. Abbagnale, C. Abbagnale (Italy) 6:53.40 
A. Holmes, S. Redgrave (U.K.) 6:51.66
G. Abbagnale, C. Abbagnale (Italy) 7:40.81

year coxless pairs min:s coxed fours min:s coxless fours min:s eights min:s

6:54.62 West Germany 6:29.12 West Germany 6:19.24 West Germany 5:50.83
7:32.94 Germanyt 7:00.44 Denmark 6:59.30 United States 6:18.23
6:53.96 East Germany 6:29.54 East Germany 6:18.41 West Germany 5:56.28
7:26.56 New Zealand 6:45.62 East Germany 6:39.18 West Germany 6:07.00
6:57.81 West Germany 6:28.55 East Germany 6:23.15 East Germany 5:36.10
6:53.16 West Germany 6:31.85 East Germany 6:24.27 New Zealand 6:08.94
6:59.09 East Germany 6:25.38 East Germany 6:19.20 United States 5:46.37
7:06.40 U.S.S.R. 6:31.46 East Germany 6:13.81 East Germany 5:39.01
7:23,31 U.S.S.R. 6:40.22 East Germany 6:37.42 East Germany 5:58.29
6:42.63 East Germany 6:27.24 East Germany 6:00.64 East Germany 5:36.41
6:48.01 East Germany 6:14.51 East Germany 6:08.17 East Germany 5:49.05
7:15.06 East Germany 6:36.88 U.S.S.R. 6:35.85 U.S.S.R. 6:02.30
6:41.98 East Germany 6:19.04 Switzerland 6:10.41 New Zealand 5:36.99
6:35.85 New Zealand 6:13.89 West Germany 5:57.02 New Zealand 5:34.39
6:45.39 Great Britain 6:18.64 New Zealand 6:03.48 Canada 5:41.32
6:38.39 U.S.S.R. 6:07.23 West Germany 6:00.19 U.S.S.R. 5:33.71
6:42.37 East Germany 6:03.81 United States 6:03.53 Australia 5:33.54
7:11.20 East Germany 6:41.74 East Germany 6:39.70 United States 5:58.83

1962 Bender, Z. Keiler (Ger.-f)
1964* G. Hungerford, R.C. Jackson (Can.) 
1966 P. Kremtz, A. Goehler (E.Ger.)
1968* J. Lucke, H.J. Bothe (E.Ger.)
1970 W. Klatt, P. Gorniv (E.Ger.)
1972* S. Brietzke, W. Mager (E.Ger.)
1974 J. Landvoigt, B. Landvoigt (E.Ger.)
1975 J. Landvoigt, B. Landvoigt (E.Ger.) 
1976* J. Landvoigt, B. Landvoigt (E.Ger.) 
1979 J. Landvoigt, B. Landvoigt (E.Ger.) 
1980* J. Landvoigt, B. Landvoigt (E.Ger.)
1981 J. Pimenov, N. Pimenov (U.S.S.R.)
1982 M. Grepperud, S. Loken (Nor.)
1983 C. Ertel, U. Sauerbrey (E.Ger.)
1984* P. losub, V. Torna (Rom.)
1985 N. Pimenov, Yu. Pimenov (U.S.S.R.)
1986 Yu. Pimenov, N. Pimenov (U.S.S.R.)
1987 S. Redgrave, A. Holmes (U.K.)

*Olympic Champions, recognized as world Champions, t^oint East-West German team.

World Rowing Championships— women

year single sculls min:s double sculls min:s quadruple sculls min:s

1974 C. Scheiblich (E.Ger.) 3:46.52 G. Yermoiayeva, E. Antonova (U.S.S.R.) 3:24.00 East Germany 3:19.81
1975 C. Scheiblich (E.Ger.) 3:55.75 G. Yermoiayeva, E. Antonova (U.S.S.R.) 3:33.70 East Germany 3:21.61
1976* C. Scheiblich (E.Ger.) 4:05.56 S. Otzetova, Z. Yordanova (Buig.) 3:44.36 East Germany 3:29.99
1977 C. Scheiblich (E.Ger.) 3:34.31 R. Zobelt, A. Borchmann (E.Ger.) 3:16.83 East Germany 3:10.11
1978 C. Hahn-Scheiblich (E.Ger.) 4:12.49 S. Otzetova, Z. Yordanova (Buig.) 4:01.94 Bulgaria 3:31.16
1979 S. Torna (Rom.) 3:35.44 H. Westphal, C. Linse (E.Ger.) 3:15.95 East Germany 3:06.75
1980* S. Torna (Rom.) 3:40.69 Y. Khloptseva, L. Popova (U.S.S.R.) 3:16.27 East Germany 3:15.32
1981 S. Torna (Rom.) 3:54.46 M. Kokorevicha, M. Antonina (U.S.S.R.) 3:27.06 U.S.S.R. 3:19.83
1982 I. Fetisova (U.S.S.R.) 3:42.83 A. Makhina, IE. Bratishko (U.S.S.R.) 3:19.47 U.S.S.R. 3:07.58
1983 J. Hampe (E.Ger.) 3:36.51 J. Schenk, M. Schröter (E.Ger.) 3:13.44 U.S.S.R. 3:02.48
1984* V. Racila (Rom.) 3:40.68 M. Popescu, E. Oleniuc (Rom.) 3:26.75 Romania 3:14.11
1985 C. Linse (E.Ger.) 7:40.37 S. Schwabe, M. Schröter (E.Ger.) 6:58.80 East Germany 6:22.47
1986 J. Hampe (E.Ger.) 7:29.60 S. Schwabe, B. Schramm (E.Ger.) 6:57.71 East Germany 6:13.91
1987 M. Georgieva (Buig.) 8:59.26 S. Madina, V. Ninova (Buig.) 7:47.89 East Germany 6:58.42

year coxless pairs min:s coxed fours min:s eights min:s

1974 C. Neacsu, M. Ghita (Rom.) 3:43.12 East Germany 3:28.99 East Germany 3:04.82
1975 A. Noack, S. Dahne (E.Ger.) 3:49.83 East Germany 3:24.18 East Germany 3:14.53
1976* S. Kelbetcheva, S. Grouitcheva (Bulq.) 4:01.22 East Germany 3:45.08 East Germany 3:33.32
1977 A. Noack, S. Dahne (E.Ger.) 3:27.89 East Germany 3:20.59 East Germany 3:00.23
1978 C. Bugel, U. Steindorf (E.Ger.) 4:02.65 East Germany 3:48.47 U.S.S.R. 3:22.00
1979 U. Steindorf, K. Bugel (E.Ger.) 3:27.74 U.S.S.R. 3:17.03 U.S.S.R. 2:58.09
1980* U. Steindorf, C. Klier (E.Ger.) 3:30.49 East Germany 3:19.27 East Germany 3:03.32
1981 I. Rudolph, S. Anders (E.Ger.) 3:45.50 U.S.S.R. 3:18.75 U.S.S.R. 3:07.58
1982 M. Sandig, S. Fruhlich (E.Ger.) 3:32.44 U.S.S.R. 3:17.16 U.S.S.R. 2:57.97
1983 M. Gasch, S. Fruhlich (E.Ger.) 3:26.68 East Germany 3:11.18 U.S.S.R. 2:56.22
1984* R. Arba, E. Horvat (Rom.) 3:32.60 Romania 3:19.30 United States 2:59.80
1985 R. Arba, E. Florea (Rom.) 7:25.08 East Germany 6:50.08 U.S.S.R. 6:14.00
1986 R. Arba, O. Homeghi (Rom.) 7:12.20 Romania 6:43.86 U.S.S.R. 6:08.76
1987 R. Arba, O. Homeghi (Rom.) 8:00.73 Romania 7:30.12 Romania 6:55.61

‘Olympic Champions, recognized as world Champions.
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Stuart Mackenzie (Australia) winning the Diamond Sculls at Henley-on-Thames, England, 1962
Miller Services Ltd.

f h a  n | 9 i H A n / l  Q h a l j a n n n  C n u j l »

year winner min:s year winner min:s

1844 T.B. Bumpsted (Scullers Club, London) 10:32 1912 E.W. Powell (Vikings Club) 8:49
1845 S. Wallace (Leander Club) 11:30 1913 C. McVilly (Derwent R.C., Tasmania) 8:49
1846 E.G. Moon (Magdalen College, Oxford)

W. Maule (First Trinity Boat Club, Cambridge)
1914 G. Sinigaglia (Lario Club, Como, Italy) 9:0

1847 10:45 1915-19 no Standard competition
1848 W.L. Bagshawe (Third Trinity B.C., Cambridge) 1920 J. Beresford, Jr. (Thames R.C.) 8:57
1849 T.R. Bone (London) 1921 F.E. Eyken (Delft Univ. B.C., Neth.) 8:26
1850 T.R. Bone (Meteor Club, London) 1922 W.M. Hoover (Duluth B.C., Minnesota, U.S.) 9:32
1851 E.G. Peacock (Thames Club, London) 1923 M.K. Morris (London R.C.) 8:23
1852 E. Macnaghten (First Trinity B.C., Cambridge) « s a i i i l» 1924 J. Beresford, Jr. (Thames R.C.) 10:32
1853 S. Rippingall (Peterhouse, Cambridge) 10:2 1925 J. Beresford, Jr. (Thames R.C.) 8:26
1854 H.H. Playford (Wandle Club, London) lliiiii»® 1926 J. Beresford, Jr. (Thames R.C.) 8:45
1855 A.A. Casamajor (Argonaut Club, London) 

A.A. Casamajor (Argonaut Club, London)
9:27 1927 R.T. Lee (Worcester College, Oxford) 9:06

1856 — 1928 J. Wright, Jr. (Argonaut R.C., Canada) 8:24
1857 A.A. Casamajor (London Rowing Club) — 1929 L.H.F. Günther (Roei-Zeilvereening de Amstel, Neth.) 8:42
1858 A.A. Casamajor (London R.C.) 1930 J.S. Guest (Don R.C., Canada) 8:29
1859 E.D. Brickwood (Richmond) 10:0 1931 R. Pearce (Leander B.C., Hamilton, Ont.) 10:03
1860 H.H. Playford (London R.C.)^ 12:8 1932 H. Buhtz (Berliner R.C., Ger.) 9:154 0/545 L3U t A.A, Casamajor (London R.C.) 1 ö:4 1933 T.G. Askwïth (Peterhouse, Cambridge) 9:07
1862 E.D. Brickwood (London R.C.) 10:40 1934 H. Buhtz (Berliner R.C., Ger.) 8:10
1863 C.B. Lawes (Third Trinity B.C., Cambridge) 9:43 1935 E. Rufli (F.C. Zürich R.C., Switz.) 8:15
1864 W.B. Woodgate (Brasenose College, Oxford) 10:10* 1936 E. Rufli (F.C. Zürich R.C., Switz.) 9:22
1865 E.B. Michell (Magdalen College, Oxford) 

E.B. Michell (Magdalen College, Oxford)
9:11 1937 J. Hasenohr! (Ruderverein Ellida, Austria) 9:12

1866 9:55 1938 J.W. Burk (Penn Athletic Club, U.S.) 8:02
1867 W.C. Crofts (Brasenose College, Oxford) 10:2 1939 J.W. Burk (Penn Athletic Club, U.S.) 9:13
1868 W. Stout (London R.C.) 9:6 1940-45 no Standard competition
1869 W.C. Crofts (Brasenose College, Oxford) 

J.B. Close (First Trinity B.C., Cambridge)
9:56 1946 J. Séphériadés (Société Nautique de la Basse Seine, Fr.) 8:21

1870 9:43 1947 J.B. Kelly (Univ. of Pennsylvania, U.S.) 8:49
1871 W. Fawcus (Tynemouth R.C.)

C.C. Knollys (Magdalen College, Oxford)
10:9 1948 M.T. Wood (New South Wales Police R.C., Australia) 8:24

1872 10:48 1949 J.B. Kelly (Univ. of Pennsylvania, U.S.) 8:12
1873 A.C. Dicker (St. John’s College, Cambridge) 9:50 1950 A.D. Rowe (Leander Club) 9:11
1874 A.C. Dicker (St, John’s College, Cambridge) 10:50 1951 T.A. Fox (Pembroke College, Cambridge) 8:59
1875 A.C. Dicker (St. John’s College, Cambridge) 9:15 1952 M.T. Wood (Sydney R.C., Australia) 

T.A. Fox (London R.C.)
8:12

1876 F.L. Playford (London R.C.) 9:28 1953 8:12
1877 T.C. Edwards-Moss (Brasenose College, Oxford) 10:20 1954 P. Vlasic (Mornar Club, Yugos.) 8:42
1878 T.C. Edwards-Moss (Brasenose College, Oxford) 9:37 1955 T. Kocerka (A.Z.S. Bydgoszcz, Pol.) 8:33
1879 J. Lowndes (Hertford College, Oxford) 12:30 1956 T, Kocerka (A.Z.S. Bydgoszcz, Pol.) 8:37
1880 J. Lowndes (Derby) 9:10 1957 S.A. Mackenzie (Sydney R.C., Australia) 8:25
1881 J. Lowndes (Derby) 9:28 1958 S.A. Mackenzie (Sydney R.C., Australia) 8:06
1882 J. Lowndes (Derby) 11:43 1959 S.A. Mackenzie (Sydney R.C., Australia) 8:29
1883 J. Lowndes (Twickenham R.C.) 10:2 1960 S.A. Mackenzie (Leander Club) 8:03
1884 W.S. Unwin (Magdalen College, Oxford) 9:44 1961 S.A. Mackenzie (Mosman R.C., Australia) 8:34
1885 W.S. Unwin (Magdalen College, Oxford) 

F.l. Pitman (Third Trinity B.C., Cambridge)
9:22 1962 S.A. Mackenzie (Leander Club) 8:38

1886 9:5 1963 G. Kottmann (Belvoir R.C., Switz.) 8:09
1887 J.C. Gardner (Emmanuel College, Cambridge) 8:51 1964 S. Cromwell (Nonpareil R.C., U.S.) 8:06
1888 G. Nickalls (Magdalen College, Oxford) 

G. Nickalls (Magdalen College, Oxford)
8:36 1965 D.M. Spero (U.S.) 7:42f

1889 8:56 1966 A. Kile (E.Ger.) 8:15
1890 G. Nickalls (Magdalen College, Oxford) 8:57V2 1967 M. Studach (Switz.) 8:27
1891 V. Nickalls (Magdalen College, Oxford) 1968 H. Wardell-Yerburgh (U.K.) 10:25
1892 J.J.K. Ooms (Neptunus R.C., Amsterdam) 

G. Nickalls (Magdalen College, Oxford)
10:90 Va 1969 H.J. Böhmer (S.C. Dynamo, Berlin) 8:06

1893 9:12 1970 J. Meissner (Mannheim R.C., W.Ger.) 8:18
1894 G. Nickalls (Formosa B.C.) 9:32 1971 A. Demiddi (Arg.) 8:08
1895 R. Guinness (Leander Club) 9:11 1972 A. Timoshinin (U.S.S.R.) 8:10
1896 R. Guinness (Leander Club) 9:35 1973 S, Drea (Neptune R.C., Ire.) 7:53
1897 E.H. Ten Eyck (Wachusett B.C., Worcester, U.S.A.) 8:35 1974 S. Drea (Neptune R.C., Ire.) 8:20
1898 B.H. Howell (Trinity Hall, Cambridge) 8:29 1975 S. Drea (Neptune R.C., Ire.) 7:56
1899 B.H. Howell (Thames R.C.) 8:38 1976 E.O. Haie (Australia) 7:47
1900 E.G. Hemmerde (University College, Oxford) 8:42 1977 T.J. Crooks (Leander Club) 8:11
1901 C.V. Fox (Guards Brigade R.C.) 8:46 1978 T.J. Crooks (Leander Club) 8:25
1902 F.S. Kelly (Balliol College, Oxford) 8:59 1979 H.P, Matheson (Nottingham) 8:36
1903 F.S. Kelly (Leander Club) 8:41 1980 R. Ibarra (Club Nautico, Arg.) 8:10
1904 L,E. Scholes (Toronto R.C., Canada) 8:23 1981 C.L. Baillieu (Leander Club) 9:38
1905 F.S. Kelly (Leander Club) 8:10 1982 C.L. Baillieu (Leander Club) 8:18
1906 H.T. Blackstaffe (Vesta R.C.) 8:35 1983 S. Redgrave (Marlow R.C.) 8:23
1907 W.H. Darell (Household Brigade B.C.) 9:24 1984 C.L. Baillieu (Leander Club) 7:57
1908 A. McCulloch (Leander Club) 8:25 1985 S. Redgrave (Marlow R.C.) 8:28
1909 A.A. Stuart (Kingston R.C.)

W.D. Kinnear (Kensington R.C.) 
W.D. Kinnear (Kensington R.C.)

8:30 1986 B. Eitang (Den.) t
1910
1911

8:51
8:14

1987 P.-M. Kolbe (Ruder-Club Hamburg) 7:52

B.C.— Boating Club. R.C.— Rowing Club. *Time is wrong. fRecord. tNot rowed out.
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Grand Challenge Cup

year winner minis year winner min:s year winner min:s

1839 First Trinity Boat Club, Cambridge 8:30 1886 Trinity Hall, Cambridge 6:53 Vz 1937 R. Wiking, Ger. 7:33
1840 Leander Club 9:15 1887 Trinity Hall, Cambridge 6:56 1938 London R.C. 6:58
1841 Cambridge Subscription Rooms 1888 Thames R.C. 7:1 1939 Harvard University, U.S. 7:40
1842 Cambridge Subscription Rooms 8:30 1889 Thames R.C. 7:40V2t 1940-45 not heid

7:011843 Oxford University B.C. (7 oars) 9:0 1890 London R.C. 7:4 t 1946 Leander Club
1844 Etonian Club, Oxford 8:25 1891 Leander Club 6:51 1947 Jesus College, Cambridge 7:14
1845 Cambridge University B.C. 8:30 1892 Leander Club 7:48t 1948 Thames R.C. 7:02
1846 Thames Club, London 8:15 1893 Leander Club 7:12 1949 Leander Club 6:54
1847 Oxford University B.C. 8:0 1894 Leander Club 7:22 1950 Harvard University, U.S. 7:23
1848 Oxford University B.C. 9:11 1895 Trinity Hall, Cambridge 7:30 1951 Lady Margaret B.C. 

Leander Club
7:16

1849 Wadham College, Oxford — * 1896 Leander Club 7:43 1952 6:38
1850 Oxford University B.C. — t 1897 New College, Oxford 6:51 1953 Leander Club 6:49
1851 Oxford University B.C. 7:45 1898 Leander Club 7:13 1954 Club Krylya Sovetov, U.S.S.R. 

University of Pennsylvania, U.S.
7:16

1852 Oxford University B.C. — * 1899 Leander Club 7:12 1955 6:56
1853
1854

Oxford University B.C.
First Trinity B.C., Cambridge

8:3
8:15

1900
1901

Leander Club 
Leander Club

7:6 
7:5 t

1956 Centre Sportif des Forces de 
l’Armée Frangaise, Fr.

7:06

1855 Cambridge University B.C. 8:32 1902 Third Trinity B.C., Cambridge 7:17 1957 Corneil University, U.S. 6:53
1856 Royal Chester Rowing Club 1903 Leander Club 7:9 1958 Trud Club, U.S.S.R. 6:40
1857 London R.C. 7:55 1904 Leander Club 7:20 1959 Harvard University, U.S. 6:57
1858 Cambridge University B.C. 

London R.C.
7:26 1905 Leander Club 6:58 1960 Molesey B.C. 6:35

1859 7:45 1906 C. Naut. de Gand, Belgium 7:9 1961 Central Sports Club of U.S.S.R. Navy 6:43
1860 First Trinity B.C., Cambridge 8:55^ 1907 Sport Naut. de Gand, Belgium 

Christ Church, Oxford
7:31 1962 Central Sports Club of U.S.S.R. Navy 6:40

1861 First Trinity B.C., Cambridge 8:15t 1908 7:10 1963 University of London 6:38
1862 London R.C. 8:2 t 1909 R.C. Naut. de Gand, Belgium 7:8 1964 Club Zyalghris Vilnius, U.S.S.R. 6:25
1863 University College, Oxford 7:45t 1910 Magdalen College, Oxford 7:19 1965 Ratzeburger, W.Ger. 6:16
1864 Kingston R.C. 7:40t 1911 Magdalen College, Oxford 7:2 1966 Turn und Sports Club, W.Ger. 6:35
1865 Kingston R.C. 7:26t 1912 Sydney R.C., N.S.W. 7:6 1967 S.C. Wissenschaft, E.Ger. 6:46
1866 Etonian Club, Oxford 8:29 1913 Leander Club 7:11 1968 University of London 7:56
1867 Etonian Club, Oxford 7:54 1914 Harvard Athletic Association B.C., U.S. 7:20 1969 S.C. Einheit, E.Ger. 6:28
1868 London R.C. 7:23t 1915-19 not held 1970 A.S.K. Vorwärts Rostock, E.Ger. 6:34
1869 Etonian Club, Oxford 7:28 1920 Magdalen College, Oxford 7:24 1971 Tideway Scullers 6:46
1870 Etonian Club, Oxford 7:18 1921 Magdalen College, Oxford 6:54 1972 Voenno-Morskogo Flota Club, U.S.S.R. 6:33
1871 Etonian Club, Oxford 8:5 1922 Leander Club 7:36 1973 Trud Kolomna, U.S.S.R. 6:23
1872 London R.C. 8:27 1923 Thames R.C. 6:45 1974 Trud Kolomna, U.S.S.R. 6:34
1873 London R.C. 7:52 1924. Leander Club 8:03 1975 Leander and Thames Tradesmen 6:16
1874 London R.C. 7:41 1925 Leander Club 6:53 1976 Thames Tradesmen’s R.C. 6:25
1875 Leander Club 7:19 1926 Leander Club 6:56 1977 University of Washington, U.S. 6:27
1876 Thames R.C. 7:26 1927 Thames R.C. 7:16 1978 Trakia Club, Bulgaria 6:51
1877 London R.C. 8:20V2 1928 Thames R.C. 6:56 1979 Thames Tradesmen and London R.C. 6:35
1878 Thames R.C. 7:42 1929 Leander Club 7:00 1980 Charles River Rowing Association, U.S. 6:24
1879 Jesus College, Cambridge 8:39 1930 London R.C. 6:59 1981 Oxford U. and Thames Tradesmen 7:15
1880 Leander Club 7:3 1931 London R.C. 7:33 1982 Leander and London R.C. - §
1881 London R.C. 7:23 1932 Leander Club 7:19 1983 London R.C. and University of London 6:26
1882 Exeter College, Oxford 8:11 1933 London R.C. 7:36 1984 Leander Club and London R.C. 6:22
1883 London R.C. 7:51 1934 Leander Club 6:45 1985 Harvard University, U.S. 6:27
1884 London R.C. 7:27 1935 Pembroke College, Cambridge 6:52 1986 Nautilus R.C. 6:18
1885 Jesus College, Cambridge 7:22 1936 F.C. Zürich R.C., Switz. 7:25 1987 Soviet Army 6:11

B.C.— Boating Club. R.C.— Rowing Club. *Runner-up awarded after foul claimed against winner. tNot rowed out; no time recorded. tTimes given vary. §Time not 
recorded.

SKIING
Although most of the events had been con- 
tested at the regional level since the mid-19th 
Century, the first intemationally organized ski- 
ing championships did not take place until 
1924. From 1924 to 1931 only Nordic com­
petition was involved; Alpine championship 
events were added to world competition in 
1931 and to the Olympics in 1936. Except for 
Olympic years, the Nordic and Alpine cham­
pionships are held separately and at different 
locations. Events include cross-country races, 
ski-jumping, biathlon, and relay races (Nordic) 
and downhill and slalom skiing (Alpine). 
Since 1967, an Alpine World Cup has been 
presented to the competitor with the best 
combined downhill, slalom, and giant slalom 
performance over a series of major contests. 
A Nordic World Cup for cross country events 
has been awarded since 1979.

World Nordic Skiing Championships— men

year 15-km cross-country* 30-km cross-country 50-km cross-country relayt

1924t T. Haug (Nor.) T. Haug (Nor.) Switzerland
1925 Nemecky (Czech.) Donth (Ger.)
1926 J. Gröttumsbraaten (Nor.) Raivio (Fin.)
1927 S.H. Lindgren (Swed.) S.H. Lindgren (Swed.)
1928* J. Gröttumsbraaten (Nor.) P. Hedlund (Swed.) Norway
1929 V. Saarinen (Fin.) A. Knuttila (Fin.)
1930 A. Rustadstuen (Nor.) S. Utterström (Swed.) Norway
1931 J. Gröttumsbraaten (Nor.) O. Stenen (Nor.)
1932t S. Utterström (Swed.) V. Saarinen (Fin.)

• 1933 N. Englund (Fin.) V. Saarinen (Fin.) Sweden
1934 S. Nurmela (Fin.) E. Viklund (Swed.) Finland
1935 K. Karppinen (Fin.) N. Englund (Swed.) Finland
1936t E.-A. Larsson (Swed.) E. Viklund (Swed.) italy§

Finland§
1937 L. Bergendahl (Nor.) P. Niemi (Fin.) Norway
1938 P. Pitkainen (Fin.) K. Jalkanen (Fin.) Finland
1939 J. Kurikkala (Fin.) L. Bergendahl (Nor.) Finland
1940-47 not held
1948t M. Lundström (Swed.) N. Karlsson (Swed.) Sweden
1950 K.E. Aastrom (Swed.) G. Ericksson (Swed.) Sweden
1952t H. Brenden (Nor.) V. Hakulinen (Fin.) Finland
1954 V. Kuzin (U.S.S.R.) V. Kuzin (U.S.S.R.) V. Kuzin (U.S.S.R.) Finland
1956t H. Brenden (Nor.) V. Hakulinen (Fin.) S. Jernberg (Swed.) U.S.S.R.
1958 V. Hakulinen (Fin.) K. Hamalainen (Fin.) S. Jernberg (Swed.) Sweden
1960t S. Brusveen (Nor.) S. Jernberg (Swed.) K. Hamalainen (Fin.) Finland
1962 A. Roennlund (Swed.) E. Mäntyranta (Fin.) S. Jernberg (Swed.) Sweden
1964t E. Mäntyranta (Fin.) E. Mäntyranta (Fin.) S. Jernberg (Swed.) Sweden
1966 G. Eggen (Nor.) E. Mäntyranta (Fin.) G. Eggen (Nor.) Norway
1968t H. Groenningen (Nor.) F. Nones (Italy) O. Ellefsaeter (Nor.) Norway
1970 L. Aslund (Swed.) V. Vedenin (U.S.S.R.) K. Oikarainen (Fin.) U.S.S.R.
1972t S.-A. Lundbäck (Swed.) V. Vedenin (U.S.S.R.) P. Tyldum (Nor.) U.S.S.R.
1974 M. Myrmo (Nor.) T. Magnusson (Swed.) G. Grimmer (E.Ger.) East Germany
1976t N. Bazhukov (U.S.S.R.) S. Savelev (U.S.S.R.) I. Eormo (Nor.) Finland
1978 J. Luszczek (Pol.) S. Savelev (U.S.S.R.) S.A. Lundbäck (Swed.) Sweden
1980t T. Wassberg (Swed.) N. Zimyatov (U.S.S.R.) N. Zimyatov (U.S.S.R.) U.S.S.R.
1982 O. Braa (Nor.) T. Eriksson (Swed.) T. Wassberg (Swed.) Norway; U.S.S.R. (tied)
1984t G. Svan (Swed.) N. Zimyatov (U.S.S.R.) T. Wassberg (Swed.) Sweden
1985 K. Haerhoenen (Fin.) G. Svan (Swed.) G. Svan (Swed.) Norway
1987 M. Albarello (Italy) T. Wassberg (Swed.) M. OeZolt (Italy) Sweden

*18-kilometre cross-country until 1952; 15-kilometre in 1954 and thereafter. tMilitary relay until 1939; 
40-kilometre relay in 1948 and thereafter, ^Olympic Champions, recognized as world Champions. §ltaly won 
the military relay, Finland the 40-kilometre.
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World Nordic Skiing Championships^women World Alpine Skiing Championships— downhill

year 5-km cross-country 10-km cross-country 20-km cross-country relay* year women

1952f
1954
1956f
1958
1960f
1962
1964f
1966
1968t
1970
1972t
1974
1976f
1978
1980f
1982
1984t
1985
1987

A. Kolchina (U.S.S.R.)
K. Boyarskikh (U.S.S.R.)
A. Kolchina (U.S.S.R.)
T. Gustafsson (Swed;)
G. Kulakova (U.S.S.R)
G. Kulakova (U.S.S.R.)
G. Kulakova (U.S.S.R.)
H. Takalo (Fin.)
H, Takalo (Fin.)
R. Smetanina (U.S.S.R.)
B. Aunli (Nor.)
M.-L. Hamalainen (Fin.) 
A. Boe (Nor.)
M. Matikainen (Fin.)

L. Wideman (Fin.)
L. Kozyreva (U.S.S.R.)
L. Kozyreva (U.S.S.R.)
A. Kolchina (U.S.S.R.)
M. Gusakova (U.S.S.R.) 
A. Kolchina (U.S.S.R.)
K. Boyarskikh (U.S.S.R.) 
K. Boyarskikh (U.S.S.R.) 
T. Gustafsson (Swed.)
A. Olyunina (U.S.S.R.)
G. Kulakova (U.S.S.R.) 
G. Kulakova (U.S.S.R.)
R Smetanina (U S S R.) 
Z. Amosova (U.S.S.R.)
B. Petzold (E.Ger.)
B. Aunli (Nor.)
M.-L. Hamalainen (Fin.) 
A. Boe (Nor.)
A. Jahren (Nor.)

R. Smetanina (U.S.S.R.) 
M.-L. Hamalainen (Fin.) 
G. Nykelmo (Nor.)
M.-H. Westin (Swed.)

1931 W. Prager (Switz.)
U.S.S.R. 1932 not held
Finland 1933 W. Prager (Switz.)
U.S.S.R. H. Hauser (Austria)*
Sweden 1934 D. Zogg (Switz.)
U.S.S.R. 1935 F. Zingerle (Austria)
U.S.S.R. 1936t not held
U.S.S.R. 1937 E. Allais (Fr.)
Norway 1938 J. Couttet (Fr.)
U.S.S.R. 1939 H. Lantschner (Ger.)
U.S.S.R. 1940-47 not held
U.S.S.R. 1948t H. Oreiller (Fr.)
U.S.S.R. 1950 Z. Colo (Italy)
Finland 1952t Z. Colo (Italy)
E.Ger. 1954 C. Pravda (Austria)
Norway 1956t A. Sailer (Austria)
Norway 1958 A. Sailer (Austria)
U.S.S.R. 1960t J. Vuarnet (Fr.)
U.S.S.R. 1962 K. Schranz (Austria)

*15-kilometre relay until 1974; 20-kilometre in 1976 and thereafter. tOlympic Champions, 
recognized as world Champions.

World Nordic Skiing Championships— ski jump

year jump* special jumpt combined

1924t J. Tullin Thams (Nor.) T. Haug (Nor.)
1925 Dick (Ger.) Nemecky (Czech.)
1926 T. Thams (Nor.) J. Gröttumsbraaten (Nor.)
1927 T. Edman (Swed.) R. Purkert (Czech.)
1928t A. Andersen (Nor.) J. Gröttumsbraaten (Nor.)
1929 S. Ruud (Nor.) H. Vinjarengen (Nor.)
1930 G. Andersen (Nor.) H. Vinjarengen (Nor.)
1931 B. Ruud (Nor.) J. Gröttumsbraaten (Nor.)
1932t B. Ruud (Nor.) J. Gröttumsbraaten (Nor.)
1933 M. Reynolds (Switz.) S. Eriksson (Swed.)
1934 K. Johansen (Nor.) O. Hagen (Nor.)
1935 B. Ruud (Nor.) O. Hagen (Nor.)
1936t B. Ruud (Nor.) O. Hagen (Nor.)
1937 B. Ruud (Nor.) S. Roen (Nor.)
1938 A. Ruud (Nor.) O. Hoffsbakken (Nor.)
1939
1940-47

J. Bradl (Austria) 
not held

H. Berauer (Czech.)

1948t P. Hugsted (Nor.) H. Hasu (Fin.)
H. Hasu (Fin.)1950 H. Bjcrnstad (Nor.) 

A. Bergmann (Nor.)1952± S. Slättvik (Nor.)
1954 M. Pietikainen (Fin.) S. Stenersen (Nor.)
1956t A. Hyvärinen (Fin.) S. Stenersen (Nor.)
1958 M. Maatela (Fin.) J. Karkinen (Fin.) P. Korhonen (Fin.)
1960t H. Recknagel (Ger.)§ G. Thoma (Ger.)§
1962 T. Engan (Nor.) II H. Recknagel (E.Ger.) 

Rto Y. (Japan)H
A. Larsen (Nor.)

1964t V. Kankkonen (Fin.) T. Engan (Nor.) T. Knutsen (Nor.)
1966 B. Wirkola (Nor.) B. Wirkola (Nor.) G. Thoma (W.Ger.)
1968t J. Raska (Czech.) V. Belousov (U.S.S.R.) F. Keller (W.Ger.)
1970 G. Napalkov (U.S.S.R.) II G. Napalkov (U.S.S.R.) L. Rygl (Czech.)
1972t Kasaya V. (Japan) W. Fortuna (Pol.) U. Wehling (E.Ger.)
1974 H.-G. Aschenbach (E.Ger.) H.-G. Aschenbach (E.Ger.) U. Wehling (E.Ger.)
1976t H.-G. Aschenbach (E.Ger.) K. Schnabl (Austria) U. Wehling (E.Ger.)
1978 M. Buse (E.Ger.) T. Räisänen (Fin.) K. Winkler (E.Ger.)
1980t A. Innauer (Austria) J. Tormanen (Fin.) U. Wehling (E.Ger.)
1982 A. Kogler (Austria) M. Nykänen (Fin.) T. Sandberg (Nor.)
1984t J. Weissflog (E.Ger.) M. Nykänen (Fin.) T. Sandberg (Nor.)
1985 J. Weissflog (E.Ger.) P. Bergerud (Nor.) H. Weinbach (W.Ger.)
1987 J. Parma (Czech.) A. Felder (Austria) T. Loekken (Nor.)

70-metre hill from 1964. f80-metre hill in 1964; 90-metre from 1966. JOlympic Champions, 
recognized as world Champions. §Combined East-West German team. II 65-metre hill. 
H60-metre hill.

1964t E. Zimmermann (Austria) 
1966 J.-C. Killy (Fr.)
1968t J.-C. Killy (Fr.)
1970 B. Russi (Switz.)
1972t B. Russi (Switz.)
1974 D. Zwilling (Austria)
1976t F. Klammer (Austria)
1978 J. Walcher (Austria)
1980t L. Stock (Austria)
1982 H. Weirather (Austria)
1984t B. Johnson (U.S.)
1985 P. Zurbriggen (Switz.)
1987 P. Müller (Switz.)

E. Mackinnon (U.K.)

I. Wersin-Lantschner (Austria)

A. Ruegg (Switz.)
C. Cranz (Ger.)

C. Cranz (Ger.)
L. Resch (Ger.)
C. Cranz (Ger.)

H. Schlunegger (Switz.)
T. Beiser-Jochum (Austria)
T. Beiser-Jochum (Austria)
I. Schöpfer (Switz.)
M. Berthod (Switz.)
L. Wheeler (Can.)
H, Beibl (Ger.)t 
C. Hass (Austria)
C. Haas (Austria)
E. Schinegger (Austria)
O. Pall (Austria)
A. Zryd (Switz.)
M. -T. Nadig (Switz.)
A. Moser-Proell (Austria)
R. Mittermaier (W.Ger.)
A. Moser-Proell (Austria)
A. Moser-Proell (Austria)
G. Sorensen (Can.)
M. Figini (Switz.)
M. Figini (Switz.)
M. Walliser (Switz.)

‘Special downhill Champion. tOlympic Champions, recognized as 
world Champions, $ Joint East-West German team.

Ingemar Stenmark (Swed.) racing for the gold medal in the 1980 
Olympics men’s giant slalom
Steve Sutton— Duomo

World Alpine Skiing Championships— combined

year men women year men women

1933 A. Seelos (Austria) I Wersin-Lantschner 
(Austria)

1960* not held
1962 K. Schranz (Austria) M. Goitschel (Fr.)

1934 D. Zogg (Switz.) C. Cranz (Ger.) 1964* not held
1935 A. Seelos (Austria) C. Cranz (Ger.) 1966 J.-C. Killy (Fr.) M. Goitschel (Fr.)
1936* F. Pfnür (Ger.) C. Cranz (Ger.) 1968* not held
1937 E. Allais (Fr.) C. Cranz (Ger.) 1970 W. Kidd(U.S.) M. Jacot (Fr.)
1938 E. Allais (Fr.) C. Cranz (Ger.) 1972* G. Thoeni (Italy) A. Proell (Austria)
1939 J. Jennewein (Ger.) C. Cranz (Ger.) 1974 F. Klammer (Austria) F. Serrat (Fr.)
1940-47 not held 1976* G. Thoeni (Italy) R. Mittermaier (W.Ger.)
1948*
1950

H. Oreiller (Fr.) 
not held

T. Beiser (Austria) 1978 A. Wenzel (Liech.) 
1980* not held

A. Moser-Proell (Austria)

1952* not held 1982 M. Vion (Fr.) E. Hess (Switz.)
1954 S. Eriksen (Nor.) I. Schöpfer (Switz.) 1984* not held
1956*
1958

not held
A. Sailer (Austria) F. Danzer (Swtiz.)

1987 M. Girardelli (Lux.) E. Hess (Switz.)

‘ Olympic Champions, recognized as world Champions.
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year men’s slalom men's giant slalom women’s slalom women’s giant slalom

World Alpine Skiing Championships— slalom

year men women

Alpine World Cup

1931 D. Zogg (Switz.) E. Mackinnon (U.K.)
1932 not held
1933 A. Seelos (Austria) I. Wersin-Lantschner

(Austria)
1934 F. Pfnür (Ger.) C. Cranz (Ger.)
1935 A. Seelos (Austria) A. Ruegg (Switz.)
1936* not held
1937 E. Allais (Fr.) C. Cranz (Ger.)
1938 R. Rominger (Switz.) C. Cranz (Ger.)
1939 R. Rominger (Switz.) C. Cranz (Ger.)
1940-47 not held
1948* E. Reinalter (Switz.) G. Fraser (U.S.)
1950 G. Schneider (Switz.) Z. Colo (Italy) D. Rom (Austria) D. Rom (Austria)
1952* O. Schneider (Austria) S. Eriksen (Nor.) A. Lawrence (U.S.) A. Lawrence (U.S.)
1954 S. Eriksen (Nor.) S. Eriksen (Nor.) T. Klecker (Austria) L. Schmith-Couttet (Fr.)
1956* A. Sailer (Austria) A. Sailer (Austria) R. Colliard (Switz.) O. Reichert (W.Ger.)
1958 J. Rieder (Austria) A. Sailer (Austria) I. Bjornbakken (Nor.) L. Wheeler (Can.)
1960* E. Hinterseer (Austria) R. Staub (Switz.) A. Heggtveit (Can.) Y. Ruegg (Switz.)
1962 C. Bozon (Fr.)t E. Zimmermann (Austria) M. Jahn (Austria)f M. Jahn (Austria)
1964* J. Stiegler (Austria) F. Bonlieu (Fr.) C. Goitschel (Fr.) M. Goitschel (Fr.)
1966 C. Senoner (Italy)t G. Perillat (Fr.) A. Famose (Fr.)t M. Goitschel (Fr.)
1968* J.-C. Killy (Fr.) J.-C. Killy (Fr.) M. Goitschel (Fr.) N. Greene (Can.)
1970 J. Augert (Fr.) K. Schranz (Austria) I. Lafforgue (Fr.) B. Clifford (Can.)
1972* F. Ochoa (Spain) G. Thoeni (Italy) B. Cochran (U.S.) M.-T. Nadig (Switz.)
1974 G. Thoeni (Italy) G. Thoeni (Italy) H. Wenzel (Liech.) F. Serrat (Fr.)
1976* P. Gros (Italy) H. Hemmi (Switz.) R. Mittermaier (W.Ger.) K. Kreiner (Can.)
1978 I. Stenmark (Swed.) I. Stenmark (Swed.) L. Sölkner (Austria) M. Epple (W.Ger.)
1980* I. Stenmark (Swed.) I. Stenmark (Swed.) H. Wenzel (Liech.) H. Wenzel (Liech.)
1982 I. Stenmark (Swed.) S. Mahre (U.S.) E. Hess (Switz-.) E. Hess (Switz.)
1984* P. Mahre (U.S.) M. Julen (Switz.) P. Magoni (Italy) D. Armstrong (U.S.)
1985 J. Nilsson (Swed.) M. Wasmaier (W.Ger.) P. Pelen (Fr.) D. Roffe (U.S.)
1987 F. Woerndl (W.Ger.) P. Zurbriggen (Switz.) E. Hess (Switz.) V. Schneider (Switz.)

*Olympic Champions, recognized as world C h a m p io n s . tSpecial s la lo m .

1967 J.-C. Killy (Fr.)
1968 J.-C. Killy (Fr.)
1969 K. Schranz (Austria)
1970 K. Schranz (Austria)
1971 G. Thoeni (Italy)
1972 G. Thoeni (Italy)
1973 G. Thoeni (Italy)
1974 P. Gros (Italy)
1975 G. Thoeni (Italy)
1976 I. Stenmark (Swed.)
1977 I. Stenmark (Swed.)
1978 I. Stenmark (Swed.)
1979 P. Luescher (Switz.)
1980 A. Wenzel (Liecht.)
1981 P. Mahre (U.S.)
1982 P. Mahre (U.S.)
1983 P. Mahre (U.S.)
1984 P. Zurbriggen (Switz.)
1985 M. Girardelli (Lux.)
1986 M. Girardelli (Lux.)
1987 P. Zurbriggen (Switz.)

Nordic World Cup

year men

N. Greene (Can.)
N. Greene (Can.)
G. Gabi (Austria)
M. Jacot (Fr.)
A. Proell (Austria)
A. Proeil (Austria)
A. Proeil (Austria)
A. Moser-Proell (Austria)
A. Moser-Proell (Austria)
R. Mittermaier (W.Ger.)
L. -M. Morerod (Switz.)
H. Wenzel (Liecht.)
A. Moser-Proell (Austria)
H. Wenzel (Liecht.)
M. -T. Nadig (Switz.)
E. Hess (Switz.)
T. McKinney (U.S.)
E. Hess (Switz.)
M. Figini (Switz.)
M. Walliser (Switz.)
M. Walliser (Switz.)

women

G. Kulakova (U.S.S.R.)
R. Smetanina (U.S.S.R.)
B. Aunli (Nor.)
M.-L. Hamalainen (Fin.) 
M.-L. Hamalainen (Fin.)
A. Boe (Nor.)
M. Matikainen (Fin.)
M. Matikainen (Fin.)

1979 O. Braa(Nor.)
1981 A. Zavyalov (U.S.S.R.)
1982 B. Koch (U.S.)
1983 A. Zavyalov (U.S.S.R.)
1984 G. Svan (Swed.)
1985 G. Svan (Swed.)
1986 G. Svan (Swed.)
1987 T. Mogren (Swed.)

SQUASH RACKETS
The oldest professional international squash 
rackets tournament recognized as such is the 
British Open, inaugurated in 1930. Both men’s 
amateur and women’s squash rackets champi­
onships had been held since 1922. The Inter­
national Squash Rackets Federation Champi­

onship (ISRF; founded 1966) instituted world 
open championships in 1975 (men) and 1976 
(women). The game as played in Great Britain 
and the rest of the world is quite different in 
a number of ways from that played in the 
United States, Canada, and Mexico.

British Open Championships

season winner season winner

British Women’s International Squash Championship

season winner season winner

1930-31 C.R. Read
1930- 31 D.G. Butcher
1931- 32 D.G. Butcher
1932- 33 F.D. Amr Bey (Egypt)
1933- 34 no challenge
1934- 35 F.D. Amr Bey (Egypt)
1935- 36 F.D. Amr Bey (Egypt)
1936- 37 F.D. Amr Bey (Egypt)
1937- 38 F.D. Amr Bey (Egypt)
1938- 39 J. Dear
1939- 45 no competition
1946- 47 M.A. Karim (Egypt)
1947- 48 M.A. Karim (Egypt)
1948- 49 M.A. Karim (Egypt)
1949- 50 M.A. Karim (Egypt)
1950- 51 H. Khan (Pak.)
1951- 52 H. Khan (Pak.)
1952- 53 H. Khan (Pak.)
1953- 54 H. Khan (Pak.)
1954- 55 H. Khan (Pak.)
1955- 56 H. Khan (Pak.)
1956- 57 R. Khan (Pak.)
1957- 58 H. Khan (Pak.)
1958- 59 A. Khan (Pak.)
1959- 60 A. Khan (Pak.)
1960- 61 A. Khan (Pak.)
1961- 62 A. Khan (Pak.)
1962- 63 M. Khan (Pak.)
1963- 64 A.F.Abu Taleb (U.A.R.)
1964- 65 A.F.Abu Taleb (U.A.R.)

1965- 66 A.F.Abu Taleb (U.A.R.)
1966- 67 J. Barrington (Ire.)
1967- 68 J. Barrington (Ire.)
1968- 69 G.B. Hunt (Australia)
1969- 70 J. Barrington (U.K.)
1970- 71 J. Barrington (U.K.)
1971- 72 J. Barrington (U.K.)
1972- 73 J. Barrington (U.K.)
1973- 74 G.B. Hunt (Australia)
1974- 75 Q. Zaman (Pak.)
1975- 76 G.B. Hunt (Australia)
1976- 77 G.B. Hunt (Australia)
1977- 78 G.B. Hunt (Australia)
1978- 79 G.B. Hunt (Australia)
1979- 80 G.B. Hunt (Australia)
1980- 81 G.B. Hunt (Australia)
1981- 82 J. Khan (Pak.)
1982- 83 J. Khan (Pak.)
1983- 84 J. Khan (Pak.)
1984- 85 J. Khan (Pak.)
1985- 86 J. Khan (Pak.)
1986- 87 J. Khan (Pak.)

1921- 22 J. Cave 1958-59
1922- 23 S. Huntsman 1959-60
1924- 25 J. Cave 1960-61
1925- 26 C. Fenwick 1961-62
1926- 27 C. Fenwick 1962-63
1927- 28 J. Cave 1963-64
1928- 29 N. Cave 1964-65
1929- 30 N. Cave 1965-66
1930- 31 C. Fenwick 1966-67
1931- 32 S. Noel 1967-68
1932- 33 S. Noel 1968-69
1933- 34 S. Noel 1969-70
1934- 35 M.E. Lumb 1970-71
1935- 36 M.E. Lumb 1971-72
1936- 37 M.E. Lumb 1972-73
1937- 38 M.E. Lumb 1973-74
1938- 39 M.E. Lumb 1974-75
1939- 45 no competition 1975-76
1946- 47 P.J. Curry 1976-77
1947- 48 P.J. Curry 1977-78
1948- 49 P.J. Curry 1978-79
1949- 50 J.R.M. Morgan 1979-80
1950- 51 J.R.M. Morgan 1980-81
1951- 52 J.R.M. Morgan 1981-82
1952- 53 J.R.M. Morgan 1982-83
1953- 54 J.R.M. Morgan 1983-84
1954- 55 J.R.M. Morgan 1984-85
1955- 56 J.R.M. Morgan 1985-86
1956- 57 J.R.M. Morgan 1986-87
1957- 58 J.R.M. Morgan

J.R.M. Morgan 
H. Macintosh 
F. Marshall
H.P. Blundell (Australia)
H.P. Blundell (Australia)
H.P. Blundell (Australia)
H.P. Blundell (Australia)
H. Blundell McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
H. McKay (Australia)
S. Newman (Australia)
B. Wall (Australia)
V. Hoffman (Australia)
V. Hoffman (Australia)
V. Hoffman Cardwell (Australia) 
V. Cardwell (Australia)
S. Devoy (N.Z.)
S. Devoy (N.Z.)
S. Devoy (N.Z.)
S. Devoy (N.Z.)

International Squash Rackets Federation World Open 
Championships— men*

year winner year winner

1975 G.B. Hunt (Australia) 1982 J. Khan (Pak.)
1977 G.B. Hunt (Australia) 1983 J. Khan (Pak.)
1979 G.B. Hunt (Australia) 1984 J. Khan (Pak.)
1980 G.B. Hunt (Australia) 1985 J. Khan (Pak.)
1981 J. Khan (Pak.) 1986 R. Norman (N.Z.)

*AII years listed indicate first half of season.

International Squash Rackets 
Federation World Individual 
Open Championships— women

year winner

1976 H. Blundell McKay (Australia) 
1979 H. McKay (Australia)
1981 R. Thorne (Australia)
1983 V. Cardwell (Australia)
1985 S. Devoy (N.Z.)
1987 S. Devoy (N.Z.)
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SWIMMING
The Fédération Internationale de Natation 
Amateur (FINA; founded 1908) is the world 
governing body for amateur swimming. It 
held the first world swimming championships 
in 1973. After 1975 the FINA championships 
were held in non-Olympic, even-numbered 
years. Diving, synchronized (or synchro) swim­
ming, and water polo events are included in 
the competition.

A distinction is made between long-course 
and short-course pools for purposes of record- 
setting; world championships and other major 
contests are held in pools that are 50 metres 
long.

Michael Gross (W.Ger.), two-time world Champion, racing in the 200-metre butterfly preliminaries before 
taking the European Championship title in 1985
Reuters/Bettmann Newsphotos

World Swimming Championships— men

freestyle backstroke

year 100 m 200 m 400 m 1,500 m 100 m 200 m

1973 J. Montgomery (U.S.) 
1975 A. Coan (U.S.)
1978 D. McCagg (U.S.) 
1982 J. Woithe (E.Ger.) 
1986 M. Biondi (U.S.)

J. Montgomery (U.S.) 
T. Shaw (U.S.)
B. Forrester (U.S.)
M. Gross (W.Ger.)
M. Gross (W.Ger.)

R. DeMont (U.S.)
T. Shaw (U.S.)
V. Salnikov (U.S.S.R.) 
V. Salnikov (U.S.S.R.) 
R. Henkel (W.Ger.)

S. Holland (Australia)
T. Shaw (U.S.)
V. Salnikov (U.S.S.R.) 
V. Salnikov (U.S.S.R.) 
R. Henkel (W.Ger.)

R. Matthes (E.Ger.)
R. Matthes (E.Ger.)
B. Jackson (U.S.)
D. Richter (E.Ger.)
I. Polyansky (U.S.S.R.)

R. Matthes (E.Ger.)
Z. Verraszto (Hung.)
J. Vassallo (U.S.)
R. Carey (U.S.)
I. Polyansky (U.S.S.R.)

breaststroke butterfly individual medley

100 m 200 m 100 m 2ÖÖ m 200 m 400 m

1973 J. Hencken (U.S.) 
1975 D. Wilkie (U.K.) 
1978 W. Kusch (W.Ger.) 
1982 S. Lundquist (U.S.) 
1986 V. Davis (Can.)

D. Wilkie (U.K.) 
D. Wilkie (U.K.) 
N. Nevid (U.S.)
V. Davis (Can.)
J. Szabo (Hung.)

B. Robertson (Can.) 
G. Jagenburg (U.S.) 
J. Bottom (U.S.)
M. Gribble (U.S.)
P. Morales (U.S.)

R. Backhaus (U.S.) 
B. Forrester (U.S.) 
M. Bruner (U.S.)
M. Gross (W.Ger.) 
M. Gross (W.Ger.)

G. Larsson (Swed.)
A. Hargitay (Hung.)
G. Smith (Can.)
A. Sidorenko (U.S.S.R.) 
T. Darnyi (Hung.)

A. Hargitay (Hung.) 
A. Hargitay (Hung.) 
J. Vassallo (U.S.)
R. Prado (Braz.)
T. Darnyi (Hung.)

team relays diving

4 X 100 m freestyle 4 X 200 m freestyle 4 X  100 m medley springboard platform

1973 United States 
1975 United States 
1978 United States 
1982 United States 
1986 United States

United States 
West Germany 
United States 
United States 
East Germany

United States 
United States 
United States 
United States 
United States

P. Boggs (U.S.)
P. Boggs (U.S.)
P. Boggs (U.S.)
G. Louganis (U.S.) 
G. Louganis (U.S.)

K. Dibiasi (Italy)
K. Dibiasi (Italy)
G. Louganis (U.S.) 
G. Louganis (U.S.) 
G. Louganis (U.S.)

World Swimming Championships— women

freestyle backstroke

year 100 m 200 m 400 m 800 m 100 m 200 m

1973 K. Ender (E.Ger.) 
1975 K. Ender (E.Ger.) 
1978 B. Krause (E.Ger.) 
1982 B. Meineke (E.Ger.) 
1986 K. Otto (E.Ger.)

K. Rothhammer (U.S.) 
S. Babashoff (U.S.)
C. Woodhead (U.S.)
A. Verstappen (Neth.) 
H. Friedrich (E.Ger.)

H. Greenwood (U.S.)
S. Babashoff (U.S.)
T. Wickham (Australia) 
C. Schmidt (E.Ger.)
H. Friedrich (E.Ger.)

N. Calligaris (Italy)
J. Turrall (Australia)
T. Wickham (Australia)
K. Linehan (U.S.)
A. Strauss (E.Ger.)

U. Richter (E.Ger.) 
U. Richter (E.Ger.) 
L. Jezek (U.S.)
K. Otto (E.Ger.)
B. Mitchell (U.S.)

M. Belote (U.S.)
B. Treiber (E.Ger.) 
L. Jezek (U.S.)
C. Sirch (E.Ger.)
C. Sirch (E.Ger.)

breaststroke butterfly individual medley

100 m 200 m 100 m 200 m 200 m 400 m

1973 R. Vogel (E.Ger.)
1975 H. Anke (E.Ger.)
1978 J. Bogdanova (U.S.S.R.) 
1982 U. Geweniger (E.Ger.) 
1986 S. Gerasch (E.Ger.)

R. Vogel (E.Ger.)
H. Anke (E.Ger.)
L. Kachushite (U.S.S.R.)
S. Varganova (U.S.S.R.) 
S. Hörner (E.Ger.)

K. Ender (E.Ger.)
K. Ender (E.Ger.)
J. Pennington (U.S.) 
M.T. Meagher (U.S.)
K. Gressler (E.Ger.)

R. Kother (E.Ger.) 
R. Kother (E.Ger.) 
T. Caulkins (U.S.) 
I. Geissler (E.Ger.) 
M. Meagher (U.S.)

A. Hübner (E.Ger.)
K. Heddy (U.S.)
T. Caulkins (U.S.)
P. Schneider (E.Ger.) 
K. Otto (E.Ger.)

G. Wegner (E.Ger.)
U. Tauber (E.Ger.)
T. Caulkins (U.S.)
P. Schneider (E.Ger.) 
K. Nord (E.Ger.)

team relays diving

4 X 100 m freestyle 4 X 200 m freestyle 4 X 100 m medley springboard platform

1973 East Germany 
1975 East Germany 
1978 United States 
1982 East Germany 
1986 East Germany East Germany

East Germany 
East Germany 
United States 
East Germany 
East Germany

K. Köhler (E.Ger.)
I. Kalinina (U.S.S.R.) 
I. Kalinina (U.S.S.R.) 
M. Neyer (U.S.)
Gao Min (China)

U, Knape (Swed.)
J. Ely (U.S.)
I. Kalinina (U.S.S.R.) 
W. Wyland (U.S.) 
Chen Lin (China)



167 Sporting Record

TABLE TENNIS
Official world table tennis championships were 
first held in 1926 under the auspices of the 
International Table Tennis Federation (ITTF; 
founded 1926). Women’s doublés competi­
tion was added in 1929 and women’s team 
competition in 1934. In 1980 the ITTF first 
sponsored a men’s World Cup competition 
for the top 16 ranking players; it has been 
held annually since then.

At world championships, held biennially 
since 1957, players compete for: the Swayth- 
ling Cup (men’s team event; best of nine 
singles matches); the Marcel Corbillon Cup 
(women’s team event; best of four singles and 
one doublés matches); the St. Bride’s Vase 
(men’s singles); the G. Geist Prize (women’s 
singles); the Iran Cup (men’s doublés cham­
pionships); the W.J. Pope Trophy (women’s

doublés championships); and the Heydusek 
Prize (mixed doublés championships).

World Table Tennis Championships— men

year St. Bride’s Vase Iran Cup Swaythling Cup year

1927 R. Jacobi (Hung.) R. Jacobi, R. Pecsi (Hung.) Hungary 1927
1928 Z. Mechlovits (Hung.) A. Liebster, R. Thum (Australia) Hungary 1928
1929 F.J. Perry (U.K.) G.V. Barna, M. Szabados (Hung.) Hungary 1929
1930 V. Barna (Hung.) G.V. Barna, M. Szabados (Hung.) Hungary 1930
1931 M. Szabados (Hung.) G.V. Barna, M. Szabados (Hung.) Hungary 1931
1932 V. Barna (Hung.) G.V, Barna, M. Szabados (Hung.) Czechoslovakia 1932
1933 V. Barna (Hung.) G.V. Barna, S. Glancz (Hung.) 

G.V. Barna, M. Szabados (Hung.)
Hungary 1933

1934 V. Barna (Hung.) Hungary 1934
1935 V, Barna (Hung.) G.V. Barna, M. Szabados (Hung.) Hungary 1935
1936 S. Kolar (Czech.) R.G. Blattner, J.H. McClure (U.S.) Austria 1936
1937 R. Bergmann (Austria) R.G, Blattner, J.H. McClure (U.S.) United States 1937
1938 B. Vana (Czech.) J.H. McClure, S. Schiff (U.S.) Hungary 1938
1939 R. Bergmann (Austria) R. Bergmann (Austria), G.V. Barna (Hung.) Czechoslovakia 1939
1940-46
1947

no competition 
B. Vana (Czech.) B. Vana, A. Slar (Czech.) Czechoslovakia

1940-46
1947

1948 R. Bergmann (U.K.) B. Vana, L. Stipek (Czech.) Czechoslovakia 1948
1949 J. Leach (U.K.) F. Tokar, I. Andreadis (Czech.) Hungary 1949
1950 R. Bergmann (U.K.) F. Sidó, F. Soos (Hung.) Czechoslovakia 1950
1951 J. Leach (U.K.) B. Vana, I. Andreadis (Czech.) Czechoslovakia 1951
1952 Satö H. (Japan) Fujii N., Hayashi T. (Japan) Hungary 1952
1953 F. Sidó (Hung.) F. Sidó, J. Koczian (Hung.) United Kingdom 1953
1954 Ogimura I. (Japan) V. Harangozo, Z. Doiimar (Yugos.) Japan 1954
1955 Tanaka T. (Japan) 1. Andreadis, L. Stipek (Czech.) Japan 1955
1956 Ogimura I. (Japan) Ogimura 1., Tomita Y. (Japan) Japan 1956
1957 Tanaka T. (Japan) 

Rong Guoduan (China)
1. Andreadis, L. Stipek (Czech.) Japan 1957

1959 Ogimura 1., Murakami T. (Japan) Japan 1959
1961 Zhuang Zedong (China) Hoshino N., Kimura K. (Japan) China 1961
1963 Zhuang Zedong (China) Jiang Shilin, Wang Zhiliang (China) China 1963
1965 Zhuang Zedong (China) Zhuan Zedong, Xu Yinsheng (China) China 1965
1967 Hasegawa N. (Japan) K. Johansson, H. Asler (Swed.) Japan 1967
1969 Ito S. (Japan) K. Johansson, H, Asler (Swed.) Japan 1969
1971 S. Bengtsson (Swed.) T. Klampar, 1. Jonyer (Hung.) China 1971
1973 Xi Ending (China) K. Johansson, S. Bengtsson (Swed.) 

1. Jonyer, G. Gergely (Hung.)
Sweden 1973

1975 I. Jonyer (Hung.) China 1975
1977 Köno M. (Japan) Li Zhenshi, Liang Geliang (China) China 1977
1979 Ono S. (Japan) A. Stipancic, D. Surbek (Yugos.) Hungary 1979
1981 Guo Yuehua (China) Cai Zhenhua, Li Zhenshi (China) China 1981
1983 Guo Yuehua (China) D. Surbek, Z. Kalinic (Yugos.) China 1983
1985 Jiang Jialiang (China) M. Appelgren, U. Carlsson (Swed.) China 1985
1987 Jiang Jialiang (China) Chen Longcan, Wei Qingguang (China) China 1987

World Table Tennis Championships— mixed * I.

Z. Mechlovits, M. Mednyanszky (Hung.) 
Z. Mechlovits, M. Mednyanszky (Hung.)
I. Kelén, A. Sipós (Hung.)
M. Szabados, M. Mednyanszky (Hung.) 
M. Szabados, M. Mednyanszky (Hung.) 
G.V. Barna, A. Sipós (Hung.)
I. Kelén, M. Mednyanszky (Hung.)
M. Szabados, M. Mednyanszky (Hung.) 
G.V. Barna, A. Sipós (Hung.)
M. Hamr, G. Kleinova (Czech.)
B. Vana, V. Votrubcova (Czech.)
L. Bellak (Hung.)-W. Woodhead (U.K.)
B. Vana, V. Votrubcova (Czech.) 
no competition 

F. Soos, G. Farkas (Hung.)
R. Miles, T. Thall (U.S.)
F. Sidó, G. Farkas (Hung.)
F. Sidó, G. Farkas (Hung.)
B. Vana (Czech.)-A. Roseanu (Rom.)
F. Sidó (Hung.)-A. Roseanu (Rom.)
F. Sidó (Hung.)-A. Roseanu (Rom.)
I. Andreadis (Czech.)-G. Farkas (Hung.)
K. Szepési, E. Koczian (Hung.)
....................  ‘ * ïr (U.S.)E. Klein, L.T. Neuberger (
Ogimura I., Eguchi F. (Japan) 
Ogimura l„ Eguchi F. (Japan) 
Ogimura I., Matsuzaki K. (Japan) 
Kimura K., Ito K. (Japan)
Kimura K., Seki M. (Japan) 
Hasegawa N., Yamanaka N. (Japan) 
Hasegawa N., Konno Y. (Japan) 
Zhang Shilin, Liu Huijing (China) 
Liang Geliang, Li Li (China)
S. Gomozkov, T. Ferdman (U.S.S.R.) 
J. Secretin, C. Bergeret (Fr.)
Liang Geliang, Ge Xinai (China)
Xie Saike, Huang Junqun (China) 
Guo Yuehua, Ni Xialian (China)
Cai Zhenhua, Cao Yanhua (China) 
Hui Jun, Geng Lijuan (China)

World Table Tennis Championships— women

year G. Geist Prize W.J. Pope Trophy Corbillon Cup

1927 M. Mednyanszky (Hung.)
1928 M. Mednyanszky (Hung.)
1929 M. Mednyanszky (Hung.)
1930 M. Mednyanszky (Hung.)
1931 M. Mednyanszky (Hung.)
1932 A. Sipós (Hung.)
1933 A. Sipós (Hung.)
1934 M. Kettnerova (Czech.)
1935 M. Kettnerova (Czech.)
1936 R.H. Aarons (U.S.)
1937 title vacant
1938 T. Pritzi (Austria)
1939 V. Depetrisova (Czech.) 
1940-46 no competition
1947 G. Farkas (Hung.)
1948 G. Farkas (Hung.)
1949 G. Farkas (Hung.)
1950 A. Roseanu (Rom.)
1951 A. Roseanu (Rom.)
1952 A. Roseanu (Rom.)
1953 A. Roseanu (Rom.)
1954 A. Roseanu (Rom.)
1955 A. Roseanu (Rom.)
1956 Okawa T. (Japan)
1957 Eguchi F. (Japan)
1959 Matsuzaki K. (Japan)
1961 Jiu Zhonghui (China)
1963 Matsuzaki K. (Japan)
1965 Fukazu N. (Japan)
1967 Morisawa S. (Japan)
1969 Kowada T. (Japan)
1971 Liu Huijing (China)
1973 Hu Youlan (China)
1975 Pak Yung Sun (N.Kor.)
1977 Pak Yung Sun (N.Kor.)
1979 Ge Xinai (China)
1981 Tong Ling (China)
1983 Cao Yanhua (China)
1985 Cao Yanhua (China)
1987 He Zhili (China)

E. Metzger, E. Ruester (Ger.)
M. Mednyanszky, A. Sipós (Hung.)
M. Mednyanszky, A. Sipós (Hung.)
M. Mednyanszky, A. Sipós (Hung.)
M. Mednyanszky, A. Sipós (Hung.)
M. Mednyanszky, A. Sipós (Hung.)
M. Mednyanszky, A. Sipós (Hung.)
M. Kettnerova, M. Smidova (Czech.)
V. Depetrisova, V. Votrubcova (Czech.)
V. Depetrisova, V. Votrubcova (Czech.)
T. Pritzi, D. Bussnann (Austria) 

no competition

T. Pritzi (Austria)-G. Farkas (Hung.)
V. Thomas, P. Franks (U.K.)
H. Elliot (U.K.)-G. Farkas (Hung.)
D. Beregi, H. Elliot (U.K.)
D. Rowe, R. Rowe (U.K.)
Nashimura T., Narahara S. (Japan)
A. Roseanu (Rom.)-G. Farkas (Hung.)
D. Rowe, R. Rowe (U.K.)
A. Roseanu, E. Zeller (Rom.)
A. Roseanu, E. Zeller (Rom.)
L. Mosoczy, A. Simon (Hung.)
Namba T., Yamaizumi K. (Japan)
M. Alexandru, G. Pitica (Rom.)
Matsuzaki K., Seki M. (Japan)
Liu Huijing, Zheng Minjin (China)
Morisawa $., Hirota S. (Japan)
Z. Rudnova, S, Grinberg (U.S.S.R.)
Liu Huijing, Zheng Minjin (China)
M. Alexandru (Rom.)-Hamada M, (Japan) 
M. Alexandru (Rom.)-Takahashi S. (Japan)
Pak Yong Ok (N.Kor.)-Yang Ying (China) 
Zhang Deying, Zhang Li (China)
Cao Yanhua, Zhang Deying (China)
Shen Jianping, Dai Lili (China)
Dai Lili, Geng Lijuan (China)
Hyun Jung Hwa, Yang Young Ja (S.Kor.)

Germany
Czechoslovakia
Czechoslovakia
United States
Czechoslovakia
Germany

United Kingdom
United Kingdom
United States
Romania
Romania
Japan
Romania
Japan
Romania
Romania
Japan
Japan
Japan
Japan
China
Japan
U.S.S.R,
Japan
South Korea
China
China
China
China
China
China
China

Jiang Jialiang (China) winning the St. Bride’s Vase, 1987
Robert Compton

Table Tennis World Cup

year winner

1980 Guo Yuehua (China)
1981 T. Klampar (Hung.)
1982 Guo Yuehua (China)
1983 M. Appelgren (Swed.)
1984 Jiang Jialiang (China)
1985 Chen Xinhua (China)
1986 Chen Longcan (China)
1987 Teng Yi (China)
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TENNIS
Four events dominate world championship 
tennis. The first of the traditional “Big Four,” 
or “Grand Slam,” events was the All-England 
Lawn Tennis Championships (better known 
as the Wimbledon Championships), founded 
in 1877. lts only event the first year was 
the men’s singles championships; women first 
competed in 1884. Major tennis toumaments 
also sprang up in the United States (1881 
for men; women’s singles competition added 
1887), France (1891 for men; women’s singles 
competition added 1897), and Australia (1905 
for men; women’s singles competition added 
1922). A great number of tennis toumaments 
are held elsewhere throughout the world. Open 
tennis (open, that is, both to professionals and 
to amateurs) became the mie in the Big Four 
toumaments in 1968.

International team tennis was organized in 
1900 with the institution of the Davis Cup. 
Competing men’s teams play four singles 
matches and one doublés match for the 
trophy. The Wightman Cup (1923) is con- 
tested yearly in five singles and two doublés 
matches between Bntish and American wom­
en’s teams. The International Tennis Feder­
ation (ITF, formerly the International Lawn 
Tennis Federation; founded 1913) established 
the Federation Cup in 1963 for international 
women’s team competition. It is decided by 
elimination rounds of two singles and one 
doublés contest.

Björn Borg (Swed.), winning his first of five 
consecütive Wimbledon titles, 1976
Leo Mason

Martina Navratilova (U.S.), competing for her 
seventh Wimbledon win, 1986
Leo Mason

All-England (Wimbledon) Tennis Championships— singles 

year men women

1877 S.W. Gore (U.K.)
1878 P.F. Hadow (U.K.)
1879 J.T. Hartley (U.K.)
1880 J.T. Hartley (U.K.)
1881 W. Renshaw (U.K.)
1882 W. Renshaw (U.K.)
1883 W. Renshaw (U.K.)
1884 W. Renshaw (U.K.)
1885 W. Renshaw (U.K.)
1886 W. Renshaw (U.K.)
1887 H.F. Lawford (U.K.)
1888 E. Renshaw (U.K.)
1889 W. Renshaw (U.K.)
1890 W.J. Hamilton (U.K.)
1891 W. Baddeley (U.K.)
1892 W. Baddeley (U.K.)
1893 J. Pim(U.K.)
1894 J. Pim(U.K.)
1895 W. Baddeley (U.K.)
1896 H. Mahony (U.K.)
1897 R. Doherty (U.K.)
1898 R. Doherty (U.K.)
1899 R. Doherty (U.K.)
1900 R. Doherty (U.K.)
1901 A.W. Gore (U.K.)
1902 L. Doherty (U.K.)
1903 L. Doherty (U.K.)
1904 L. Doherty (U.K.)
1905 L. Doherty (U.K.)
1906 L. Doherty (U.K.)
1907 N. Brookes (Australia)
1908 A.W. Gore (U.K.)
1909 A.W. Gore (U.K.)
1910 T. Wilding (N.Z.)

1911 T. Wilding (N.Z.)
1912 T. Wilding (N.Z.)
1913 T. Wilding (N.Z.)
1914 N. Brookes (Australia)
1915-18 no competition
1919 G. Patterson (Australia)
1920 B. Tilden (U.S.)
1921 B. Tilden (U.S.)
1922 G. Patterson (Australia)
1923 B. Johnston (U.S.)
1924 J. Borotra (Fr.)
1925 R. Lacoste (Fr.)
1926 J. Borotra (Fr.)
1927 H. Cochet (Fr.)
1928 R. Lacoste (Fr.)
1929 H. Cochet (Fr.)
1930 B. Tilden (U.S.)

M. Watson (U.K.) 
M. Watson (U.K.) 
B. Bingley (U.K.) 
L. Dod (U.K.)
L. Dod (U.K.)
B. Bingley Hillyard (U.K.)
L. Rice (U.K.)
L. Dod (U.K.)
L. Dod (U.K.)
L. Dod (U.K.)
B. Hillyard (U.K.)
C. Cooper (U.K.)
C. Cooper (U.K.)
B. Hillyard (U.K.)
C. Cooper (U.K.)
B. Hillyard (U.K.)
B. Hillyard (U.K.)
C. Cooper Sterry (U.K.)
M. E. Robb (U.K.)
D. Douglass (U.K.)
D. Douglass (U.K.)
M. Sutton (U.S.)
D. Douglass (U.K.)
M. Sutton (U.S.)
C. Sterry (U.K.)
D. Boothby (U.K.)
D. Douglass Lambert 
Chambers (U.K.)

D. Lambert Chambers (U.K.)
E. W. Larcombe (U.K.)
D. Lambert Chambers (U.K.) 
D. Lambert Chambers (U.K.)

S. Lenglen (Fr.)
S. Lenglen (Fr.)
S. Lenglen (Fr.)
S. Lenglen (Fr.)
S. Lenglen (Fr.)
K. McKane (U.K.)
S. Lenglen (Fr.)
K. McKane Godfree (U.K.) 
H. Wills (U.S.)
H. Wills (U.S.)
H. Wills (U.S.)
H. Wills Moody (U.S.)

year men

1931 S. Wood (U.S.)
1932 E. Vines (U.S.)
1933 J. Crawford (Australia)
1934 F. Perry (U.K.)
1935 F. Perry (U.K.)
1936 F. Perry (U.K.)
1937 D. Budge (U.S.)
1938 D. Budge (U.S.)
1939 B. Riggs (U.S.)
1940-45 no competition
1946 Y. Petra (Fr.)
1947 J. Kramer (U.S.)
1948 B. Falkenburg (U.S.)
1949 T. Schroeder (U.S.)
1950 B. Patty (U.S.)
1951 D. Savitt (U.S.)
1952 F. Sedgman (Australia)
1953 V. Seixas (U.S.)
1954 J. Drobny (Czech.)
1955 T. Trabert (U.S.)
1956 L. Hoad (Australia)
1957 L. Hoad (Australia)
1958 A. Cooper (Australia)
1959 A. Olmedo (Peru)
1960 N. Fraser (Australia)
1961 R. Laver (Australia)
1962 R. Laver (Australia)
1963 C. McKinley (U.S.)
1964 R. Emerson (Australia)
1965 R. Emerson (Australia)
1966 M. Santana (Spain)
1967 J, Newcombe (Australia)
1968* R. Laver (Australia)
1969 R. Laver (Australia)
1970 J. Newcombe (Australia)
1971 J. Newcombe (Australia)
1972 S. Smith (U.S.)
1973 J. Kodes (Czech.)
1974 J. Connors (U.S.)
1975 A. Ashe (U.S.)
1976 B. Borg (Swed.)
1977 B. Borg (Swed.)
1978 B. Borg (Swed.)
1979 B. Borg (Swed.)
1980 B. Borg (Swed.)
1981 J. McEnroe (U.S.)
1982 J. Connors (U.S.)
1983 J. McEnroe (U.S.)
1984 J. McEnroe (U.S.)
1985 B. Becker (W.Ger.)
1986 B. Becker (W.Ger.)
1987 P. Cash (Australia)

women

C. Aussern (Ger.)
H. Wills Moody (U.S.)
H. Wills Moody (U.S.)
D. Round (U.K.)
H. Wills Moody (U.S.)
H. Jacobs (U.S.)
D. Round (U.K.)
H. Wills Moody (U.S.)
A. Marble (U.S.)

P. Betz (U.S.)
M. Osborne (U.S.)
L. Brough (U.S.)
L. Brough (U.S.)
L. Brough (U.S.)
D. Hart (U.S.)
M. Connolly (U.S.)
M. Connolly (U.S.)
M. Connolly (U.S.)
L. Brough (U.S.)
S. Fry (U.S.)
A. Gibson (U.S.)
A. Gibson (U.S.)
M. Bueno (Braz.)
M. Bueno (Braz.)
A. Mortimer (U.K.)
K. Susman (U.S.)
M. Smith (Australia)
M. Bueno (Braz.)
M. Smith (Australia)
B. J. King (U.S.)
B.J. King (U.S.)
B.J. King (U.S.)
A. Jones (U.K.)
M. Smith Court (Australia)
E. Goolagong (Australia)
B. J. King (U.S.)
B. J. King (U.S.)
C. Evert (U.S.)
B. J. King (U.S.)
C. Evert (U.S.)
V. Wade (U.K.)
M. Navratilova (Czech.)
M. Navratilova (U.S.)
E. Goolagong Cawley (Australia)
C. Evert Lloyd (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)

‘Open since 1968.
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All-England (Wimbledon) Tennis Championships— doublés

year men women year men women

1879 L.R. Erskine/H. Lawford 1933 J. Borotra/J. Brugnon E. Ryan/S. Mathieu
1880 W. Renshaw/E. Renshaw 1934 G. Lott/L. Stoeten E. Ryan/S. Mathieu
1881 W. Renshaw/E. Renshaw 1935 J. Crawford/A. Quist F. James/K. Stammers
1882 J.T. Hartley/R.T. Richardson 1936 P. Hughes/R. Tuckey F. James/K. Stammers
1883 C.W. Grinstead/C.E. Welldon 1937 D. Budge/G. Mako S. Mathieu/B. Yorke
1884 W. Renshaw/E. Renshaw 1938 D. Budge/G. Mako S. Palfrey Fabyan/A. Marble
1885
1886

W. Renshaw/E. Renshaw 
W. Renshaw/E. Renshaw

1939
1940-45

E. Cooke/B. Riggs 
no competition

S. Palfrey Fabyan/A. Marble

1887 H.W. Wilberforce/P.B. Lyon 1946 T. Brown/J. Kramer L. Brough/M. Osborne 
P. Todd/D. Hart1888 W. Renshaw/E. Renshaw 1947 B. Falkenburg/J. Kramer

1889 W. Renshaw/E. Renshaw 1948 J. Bromwich/F. Sedgman L. Brough/M. Osborne du Pont
1890 J. Pim/F.O. Stoker 1949 P. Gonzales/F. Parker L. Brough/M. du Pont
1891 W. Baddeley/H. Baddeley 1950 J. Bromwich/A. Quist L. Brough/M. du Pont
1892 E.W. Lewis/H.S. Barlow 1951 K. McGregor/F. Sedgman D. Hart/S. Fry
1893 J. Pim/F.O. Stoker 1952 K. McGregor/F. Sedgman

L. Hoad/K. Rosewall
D. Hart/S. Fry

1894 W. Baddeley/H. Baddeley 1953 D. Hart/S. Fry
1895 W. Baddeley/H. Baddeley 1954 R, Hartwig/M. Rose L. Brough/M. du Pont
1896 W. Baddeley/H. Baddeley 1955 R. Hartwig/L. Hoad A. Mortimer/A. Shilcock
1897 R. Doherty/L. Doherty 1956 L. Hoad/K. Rosewall A. Buxton/A. Gibson
1898 R. Doherty/L. Doherty 1957 B. Patty/G. Mulloy A. Gibson/D, Hard
1899 R. Doherty/L. Doherty 1958 S. Davidson/U. Schmidt M. Bueno/A, Gibson
1900 R. Doherty/L. Doherty 1959 R. Emerson/N. Fraser J. Arth/D. Hard
1901 R. Doherty/L. Doherty 1960 R. Osuna/D. Ralston M. Bueno/D. Hard
1902 S, Smith/F. Riseley 1961 R. Emerson/N. Fraser K. Hantze/B.J. Moffitt
1903 R. Doherty/L. Doherty 1962 B. Hewitt/F. Stolle B.J. Moffitt/K. Hantze Susman
1904 R. Doherty/L. Doherty 1963 R. Osuna/A. Palafox M. Bueno/D. Hard
1905 R. Doherty/L. Doherty 1964 B. Hewitt/F. Stolle M. Smith/L. Turner
1906 S. Smith/F. Riseley 1965 J. Newcombe/T. Roche M. Bueno/B.J. Moffitt
1907 N. Brookes/T. Wilding 1966 K. Fletcher/J. Newcombe M. Bueno/N. Richey 

R. Casals/B.J. Moffitt King1908 T. Wilding/J. Ritchie 1967 B. Hewitt/F. McMillan
1909 A.W. Gore/R. Barrett 1968 J. Newcombe/T. Roche R. Casals/B.J. King
1910 T. Wilding/J. Ritchie 1969 J. Newcombe/T. Roche M. Smith Court/J. Tegart
1911 A. Gobert/M. Decugis 1970 J. Newcombe/T. Roche R. Casals/B.J. King
1912 R. Barrett/C. Dixon 1971 R. Emerson/R. Laver R. Casals/B.J. King
1913 R. Barrett/C. Dixon Mrs. R. McNair/D. Boothby 1972 B. Hewitt/F. McMillan B.J. King/B. Stove
1914 N. Brookes/T. Wilding E. Ryan/A. Morton 1973 J. Connors/I. Nastase R. Casals/B.J. King
1915-18 no competition 1974 J. Newcombe/T. Roche E, Goolagong/P. Michel 

Kiyomura A./Sawamatsu K.1919 R.V. Thomas/P. O’Hara Wood S. Lenglen/E. Ryan 1975 V. Gerulaitis/S. Mayer
1920 D. Williams/C. Garland S. Lenglen/E. Ryan 1976 B. Gottfried/R. Ramirez C. Evert/M. Navratilova
1921 R. Lycett/M. Woosnam S. Lenglen/E. Ryan 1977 R. Case/G. Masters H. Gourlay Cawley/J. Russell 

K. Reid/W. Turnbull1922 J. Anderson/R. Lycett S. Lenglen/E. Ryan 1978 B. Hewitt/F. McMillan
1923 L. Godfree/R. Lycett S. Lenglen/E. Ryan 1979 J. McEnroe/P. Fleming B.J. King/M. Navratilova
1924 F. Hunter/V. Richards H. Wightman/H. Wills 1980 P. McNamara/P. McNamee K. Jordan/A. Smith
1925 J. Borotra/R. Lacoste S. Lenglen/E. Ryan 1981 J. McEnroe/P. Fleming M. Navratilova/P. Shriver
1926 J. Brugnon/H. Cochet M. Browne/E. Ryan 1982 P. McNamara/P. McNamee M. Navratilova/P. Shriver
1927 F. Hunter/B. Tilden H. Wills/E. Ryan 1983 J. McEnroe/P. Fleming M. Navratilova/P. Shriver
1928 J. Brugnon/H. Cochet P. Saunders/P. Watson 1984 J. McEnroe/P. Fleming M. Navratilova/P. Shriver
1929 W. Allison/J. Van Ryn P. Saunders Michell/P. Watson 1985 H. Gunthardt/B. Taroczy K. Jordan/E. Smylie
1930 W. Allison/J. Van Ryn H. Wills Moody/E. Ryan 1986 J. Nystrom/M. Wilander M. Navratilova/P. Shriver
1931
1932

G. Lott/J. Van Ryn 
J. Borotra/J. Brugnon

P. Mudford/D. Barron 
D. Metaxa/J. Sigart

1987 R. Seguso/K. Flach C. Kohde-Kilsche/H. Sukova

French Open Tennis Championships—singies
year men women year men

1891 J. Briggs 1939 D. McNeill (U.S.)
1892 J. Schöpfer 1940-45 no competition
1893 L. Riboulet 1946 M. Bernard (Fr.)
1894 A. Vacherot 1947 J. Asboth (Hung.)
1895 A. Vacherot 1948 F. Parker (U.S.)
1896 A. Vacherot 1949 F. Parker (U.S.)
1897 P. Aymé C. Masson 1950 B. Patty (U.S.)
1898 P. Aymé C. Masson 1951 J. Drobny (Czech.)
1899 P. Aymé C. Masson 1952 J. Drobny (Czech.)
1900 P. Aymé C. Prévost 1953 K. Rosewall (Australia)
1901 A. Vacherot P. Girod 1954 T. Trabert (U.S.)
1902 A. Vacherot C. Masson 1955 T. Trabert (U.S.)
1903 M. Decugis C. Masson 1956 L. Hoad (Australia)
1904 M. Decugis K. Gillou 1957 S. Davidson (Swed.)
1905 M. Germot K. Gillou 1958 M. Rose (Australia)
1906 M. Germot K. Fenwick 1959 N. Pietrangeli (Italy)
1907 M. Decugis M. de Kermel 1960 N. Pietrangeli (Italy)
1908 M. Decugis K. Fenwick 1961 M. Santana (Spain)
1909 M. Decugis J. Mattey 1962 R. Laver (Australia)
1910 M. Germot J. Mattey 1963 R. Emerson (Australia)
1911 A. Gobert J. Mattey 1964 M. Santana (Spain)
1912 M. Decugis J. Mattey 1965 F. Stoile (Australia)
1913 M. Decugis M. Broquedis 1966 T. Roche (Australia)
1914 M. Decugis M. Broquedis 1967 R. Emerson (Australia)
1915-19 no competition 1968 K. Rosewall (Australia)
1920 A. Gobert S. Lenglen 1969 R. Laver (Australia)
1921 J. Samazeuilh S. Lenglen 1970 J. Kodes (Czech.)
1922 H. Cochet S. Lenglen 1971 J. Kodes (Czech.)
1923 P. Blanchy S. Lenglen 1972 A. Gimeno (Spain)
1924 J. Borotra S. Lenglen 1973 I. Nastase (Rom.)
1925* R. Lacoste (Fr.) S. Lenglen (Fr.) 1974 B. Borg (Swed.)
1926 H. Cochet (Fr.) S. Lenglen (Fr.) 1975 B. Borg (Swed.)
1927 R. Lacoste (Fr.) K. Bouman (Neth.) 1976 A. Panatta (Italy)
1928 H. Cochet (Fr.) H. Wills (U.S.) 1977 G. Vilas (Arg.)
1929 R. Lacoste (Fr.) H. Wills (U.S.) 1978 B. Borg (Swed.)
1930 H. Cochet (Fr.) H. Wills Moody (U.S.) 1979 B. Borg (Swed.)
1931 J. Borotra (Fr.) C. Aussem (Ger.) 1980 B. Borg (Swed.)
1932 H. Cochet (Fr.) H. Wills Moody (U.S.) 1981 B. Borg (Swed.)
1933 J. Crawford (Australia) M. Scriven (U.K.) 1982 M. Wilander (Swed.)
1934 G. von Cramm (Ger) M. Scriven (U.K.) 1983 Y. Noah (Fr.)
1935 F. Perry (U.K.) H. Sperling (Den.) 1984 I. Lendl (Czech.)
1936 G. von Cramm (Ger.) H. Sperling (Den.) 1985 M. Wilander (Swed.)
1937 H. Henkel (Ger.) H. Sperling (Den.) 1986 I. Lendl (Czech.)
1938 D. Budge (U.S.) S. Mathieu (Fr.) 1987 I. Lendl (Czech.)

women

S. Mathieu (Fr.)

M. Osborne (U.S.)
P. Todd (U.S.)
N. Landry (Belg.)
M. Osborne du Pont (U.S.)
D. Hart (U.S.)
S. Fry (U.S.)
D. Hart (U.S.)
M. Connolly (U.S.)
M. Connolly (U.S.)
A. Mortimer (U.K.)
A. Gibson (U.S.)
S. Bloomer (U.K.)
S. Kormoczi (Hung.)
C. Truman (U.K.)
D. Hard (U.S.)
A. Haydon (U.K.)
M. Smith (Australia)
L. Turner (Australia)
M. Smith (Australia)
L. Turner (Australia)
A. Haydon Jones (U.K.)
F. Durr (Fr.)
N. Richey (U.S.)
M. Smith Court (Australia) 
M. Court (Australia)
E. Goolagong (Australia)
B. J. King (U.S.)
M. Court (Australia)
C. Evert (U.S.)
C. Evert (U.S.)
S. Barker (U.K.)
M. Jausovec (Yugos.)
V. Ruzici (Rom.)
C. Evert Lloyd (U.S.)
C. Evert Lloyd (U.S.)
H. Mandlikova (Czech.)
M. Navratilova (U.S.)
C. Evert Lloyd (U.S.)
M. Navratilova (U.S.)
C. Evert Lloyd (U.S.)
C. Evert Lloyd (U.S.)
S. Graf (W.Ger.)

rin 1925 opened to non-French participants.
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John McEnroe competing for his fourth U.S. Open Tennis Championship title 
in 1984
Steve Powell—All-Sport USA

Nikki Pietrangeli (Italy) in the first day of competition for the 1960 Davis Cup; 
Pietrangeli played in, and won, more cup games than any other competitor
AP/Wide World Photos

French Open Tennis Championships— doubies

year men women year men women

1891
1892

B. Desjoyau/T. Legrand 
D. Albertini/J. Havet

1939
1940-45

D. McNeill/C. Harris 
no competition

S. Mathieu/J. Jedrzejowska

1893 J. Schopfer/F. Goldsmith 1946 M. Bernard/Y. Petra L. Brough/M. Osborne
1894 L. Brosselin/J. Lesage 1947 E. Fannin/E. Sturgess L. Brough/M. Osborne
1895 A. Vacherot/C. Winzer 1948 L. Bergelin/J, Drobny D. Hart/P. Todd
1896 F. Warden/J. Wynn 1949 F. Parker/P. Gonzales L. Brough/M, Osborne du Pont
1897 P. Aymé/T. Lebreton 1950 B. Talbert/T. Trabert D. Hart/S. Fry
1898 A. Vacherot/X. Casdagli 1951 K. McGregor/F. Sedgman D. Hart/S. Fry
1899 P. Aymé/T. Lebreton 1952 K. McGregor/F. Sedgman D. Hart/S. Fry
1900 P. Aymé/T. Lebreton 1953 L. Hoad/K. Rosewall D. Hart/S. Fry 

M. Connolly/N. Hopman1901 A. Vacherot/M. Vacherot 1954 V. Seixas/T. Trabert
1902 M. Decugis/J. Worth 1955 V. Seixas/T. Trabert B. Fleitz/D. Hard
1903 M. Decugis/J. Worth 1956 D. Candy/R. Perry A. Buxton/A. Gibson
1904 M. Decugis/M. Germot 1957 M. Anderson/A. Cooper S. Bloomer/D. Hard
1905 M. Decugis/J. Worth 1958 A. Cooper/N. Fraser R. Reyes/Y. Ramirez
1906 M. Decugis/M. Germot 1959 N. Pietrangeli/O. Sirola S. Reynolds/R. Schuurman
1907 M. Decugis/M. Germot 1960 R. Emerson/N. Fraser M. Bueno/D. Hard
1908 M. Decugis/M. Germot 1961 R. Emerson/R. Laver S. Reynolds/R. Schuurman
1909 M. Decugis/M. Germot 1962 R. Emerson/N. Fraser S. Reynolds Price/R. Schuurman
1910 M. Decugis/M. Dupont 1963 R. Emerson/M. Santana A. Jones/R. Schuurman
1911 M. Decugis/M. Germot 1964 R. Emerson/K. Fletcher M. Smith/L. Turner
1912 M. Decugis/M. Germot 1965 R. Emerson/F. Stolle M. Smith/L. Turner
1913 M. Decugis/M. Germot 1966 C. Graebner/D. Ralston M. Smith/J. Tegart
1914 M. Decugis/M. Germot 1967 J. Newcombe/T. Roche F. Durr/G. Sheriff
1915-19 no competition 1968 K. Rosewall/F. Stolle F. Durr/A. Jones
1920 M. Decugis/M. Germot 1969 J. Newcombe/T. Roche F. Durr/A. Jones
1921 A. Gobert/W. Laurentz 1970 I. Nastase/I. Tiriac F. Durr/G. Chanfreau
1922 J. Brugnon/M. Dupont 1971 A. Ashe/M. Riessen F. Durr/G. Chanfreau
1923 P. B!anchy/J. Samazeuilh 1972 B. Hewitt/F. McMillan B.J. King/B. Stove
1924 J. Borotra/R. Lacoste

S. Lenglen/D. Vtasto
1973 J. Newcombe/T. Okker M. Smith Court/V. Wade

1925 J. Borotra/R. Lacoste 1974 D. Crealy/O. Parun C. Evert/O. Morozova
1926 V. Richards/H. Kinsey S. Lenglen/D. Vlasto 1975 B. Gottfried/R. Ramirez C. Evert/M. Navratilova
1927 H. Cochet/J. Brugnon I. Peacock/E. Heine 1976 F. McNair/S. Stewart F. Bonicelli/G. Chanfreau Lovera
1928 J. Borotra/J. Brugnon P. Watson/E. Bennett 1977 B. Gottfried/R. Ramirez R. Marsikova/P. Teeguarden
1929 J. Borotra/R. Lacoste L. de Alvarez/K. Bouman 1978 H. Pfister/G. Mayer M. Jausovec/V. Ruzici
1930 H. Cochet/J. Brugnon H. Wills Moody/E. Ryan 

E. Whittingstall/B. Nuthall
1979 S, Mayer/G. Mayer B. Stove/W. Turnbull

1931 G. Lott/J. Van Ryn 1980 V. Amaya/H. Pfister K. Jordan/A. Smith
1932 H. Cochet/J. Brugnon H. Wills Moody/E. Ryan 1981 H. Gunthardt/B. Taroczy R. Fairbank/T. Harford
1933 G. Hughes/F. Perry S. Mathieu/E. Ryan 1982 S. Stewart/F. Taygan M. Navratilova/A. Smith
1934 J. Borotra/J. Brugnon S. Mathieu/E. Ryan 1983 A. Jarryd/H. Simonsson R. Fairbank/C. Reynolds
1935 J. Crawford/A. Quist M. Scriven/K. Stammers 1984 H. Leconte/Y. Noah M. Navratilova/P. Shriver
1936 J. Borotra/M. Bernard S. Mathieu/A. Yorke 1985 M. Edmondson/K. Warwick M. Navratilova/P. Shriver
1937 G. von Cramm/H. Henkel S. Mathieu/A. Yorke 1986 J. Fitzgerald/T. Smid M. Navratilova/A. Temesvari
1938 B. Destremau/Y. Petra S. Mathieu/A. Yorke 1987 R. Seguso/A. Jarryd M. Navratilova/P. Shriver
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year men women year men women

United States Open Tennis Championships— singles

1881 D. Sears (U.S.)
1882 D. Sears (U.S.)
1883 D. Sears (U.S.)
1884 D. Sears (U.S.)
1885 D. Sears (U.S.)
1886 D. Sears (U.S.)
1887 D. Sears (U.S.)
1888 H. Slocum (U.S.)
1889 H. Siocum (U.S.)
1890 O. Campbell (U.S.)
1891 O. Campbell (U.S.)
1892 O. Campbell (U.S.)
1893 R. Wrenn (U.S.)
1894 R. Wrenn (U.S.)
1895 F. Hovey (U.S.)
1896 R. Wrenn (U.S.)
1897 R. Wrenn (U.S.)
1898 M.D. Whltman (U.S.)
1899 M.D. Whitman (U.S.)
1900 M.D. Whltman (U.S.)
1901 W.A. Larned (U.S.)
1902 W.A. Larned (U.S.)
1903 L. Doherty (U.K.)
1904 H. Ward (U.S.)
1905 B. Wright (U.S.)
1906 W.J. Clothier (U.S.)
1907 W.A. Larned (U.S.)
1908 W.A. Larned (U.S.)
1909 W.A. Larned (U.S.)
1910 W.A. Larned (U.S.)
1911 W.A. Larned (U.S.)
1912 M. McLoughlin (U.S.)
1913 M. McLoughlin (U.S.)
1914 D. Williams (U.S.)
1915 B. Johnston (U.S.)
1916 D. Williams (U.S.)
1917 R.L. Murray (U.S.)
1918 R.L Murray (U.S.)
1919 B. Johnston (U.S.)
1920 B. Tilden (U.S.)
1921 B. Tilden (U.S.)
1922 B. Tilden (U.S.)
1923 B. Tilden (U.S.)
1924 B. Tilden (U.S.)
1925 B. Tilden (U.S.)
1926 R. Lacoste (Fr.)
1927 R. Lacoste (Fr.)
1928 H. Cochet (Fr.)
1929 B. Tilden (U.S.)
1930 J. Doeg (U.S.)
1931 E. Vines (U.S.)
1932 E. Vines (U.S.)
1933 F. Perry (U.K.)
1934 F. Perry (U.K.)
1935 W. Allison (U.S.)

E. Hansell (U.S.)
B. Townsend (U.S.)
B. Townsend (U.S.)
E. Roosevelt (U.S.)
M. Cahill (U.S.)
M. Cahill (U.S.)
A. Terry (U.S.)
H. Heiwig (U.S.)
J. Atkinson (U.S.)
E. Moore (U.S.)
J. Atkinson (U.S.)
J. Atkinson (U.S.)
M. Jones (U.S.)
M. McAteer (U.S.)
E. Moore (U.S.)
M. Jones (U.S.)
E. Moore (U.S.)
M. Sutton (U.S.)
E. Moore (U.S.)
H. Homans (U.S.)
E. Sears (U.S.)
M. Bargar-Wallach (U.S.)
H. Hotchkiss (U.S.)
H. Hotchkiss (U.S.)
H. Hotchkiss (U.S.)
M.K. Browne (U.S.)
M.K. Browne (U.S.)
M.K. Browne (U.S.)
M. Bjurstedt (Nor.)
M. Bjurstedt (Nor.)
M. Bjurstedt (Nor.)
M. Bjurstedt (Nor.)
H. Hotchkiss Wightman (U.S.) 
M. Bjurstedt Mallory (U.S.)
M. Mallory (U.S.)
M. Mallory (U.S.)
H. Wills (U.S.)
H. Wills (U.S.)
H. Wills (U.S.)
M. Mallory (U.S.)
H. Wills (U.S.)
H. Wills (U.S.)
H. Wills (U.S.)
B. Nuthall (U.K.)
H. Wills Moody (U.S.)
H. Jacobs (U.S.)
H. Jacobs (U.S.)
H. Jacobs (U.S.)
H. Jacobs (U.S.)

1936 F. Perry (U.K.)
1937 D. Budge (U.S.)
1938 D. Budge (U.S.)
1939 B. Riggs (U.S.)
1940 D. McNeill (U.S.)
1941 B. Riggs (U.S.)
1942 T. Schroeder (U.S.)
1943 J.R. Hunt (U.S.)
1944 F. Parker (U.S,)
1945 F. Parker (U.S.)
1946 J. Kramer (U.S.)
1947 J. Kramer (U.S.)
1948 P. Gonzales (U.S.)
1949 P. Gonzales (U.S.)
1950 A. Larsen (U.S.)
1951 F. Sedgman (Australia)
1952 F. Sedgman (Australia)
1953 T. Trabert (U.S.)
1954 V. Seixas (U.S.)
1955 T. Trabert (U.S.)
1956 K. Rosewall (Australia)
1957 M. Anderson (Australia)
1958 A. Cooper (Australia)
1959 N. Fraser (Australia)
1960 N. Fraser (Australia)
1961 R. Emerson (Australia)
1962 R. Laver (Australia)
1963 R, Osuna (Mex.)
1964 R. Emerson (Australia)
1965 M. Santana (Spain)
1966 F. Stolle (Australia)
1967 J. Newcombe (Australia) 
1968* A. Ashe (U.S.)

1969* R. Laver (Australia)
S. Smith (U.S.)

1970 K. Rosewall (Australia)
1971 S. Smith (U.S.)
1972 I. Nastase (Rom.)
1973 J. Newcombe (Australia)
1974 J. Connors (U.S.)
1975 M. Orantes (Spain)
1976 J. Connors (U.S.)
1977 G. Vilas (Arg.)
1978 J. Connors (U.S.)
1979 J. McEnroe (U.S.)
1980 J. McEnroe (U.S.)
1981 J. McEnroe (U.S.)
1982 J. Connors (U.S.)
1983 J. Connors (U.S.)
1984 J. McEnroe (U.S.)
1985 I. Lendl (Czech.)
1986 I. Lendl (Czech.)
1987 I. Lendl (Czech.)

A. Marble (U.S.)
A. Lizana (Chile)
A. Marble (U.S.)
A. Marble (U.S.)
A. Marble (U.S.)
S. Palfrey Cooke (U.S.)
P. Betz (U.S.)
P. Betz (U.S.)
P. Betz (U.S.)
S. Palfrey Cooke (U.S.)
P. Betz (U.S.)
L  Brough (U.S.)
M. du Pont (U.S.)
M. du Pont (U.S.)
M. du Pont (U.S.)
M. Connolly (U.S.)
M. Connolly (U.S.)
M. Connolly (U.S.)
D. Hart (U.S.)
D. Hart (U.S.)
S. Fry (U.S.)
A. Gibson (U.S.)
A. Gibson (U.S.)
M. Bueno (Braz.)
D. Hard (U.S.)
D. Hard (U.S.)
M. Smith (Australia)
M. Bueno (Braz.)
M. Bueno (Braz.)
M. Smith (Australia)
M. Bueno (Braz.)
B. J. King (U.S.)
V. Wade (U.K.)
M. Smith Court (Australia) 
M. Court (Australia)

M. Court (Australia)
B.J. King (U.S.)
B.J. King (U.S.)
M. Court (Australia)
B. J. King (U.S.)
C. Evert (U.S.)
C. Evert (U.S.)
C. Evert (U.S.)
C. Evert (U.S.)
T. Austin (U.S.)
C. Evert Lloyd (U.S.)
T. Austin (U.S.)
C. Evert Lloyd (U.S.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)
H. Mandlikova (Czech.)
M. Navratilova (U.S.)
M. Navratilova (U.S.)

*ln 1968 and 1969 both amateur and open championships were held. Ashe won both men’s competitions in 1968; Smith won the amateur 
championship in 1969. Court won the women’s amateur competition in 1968 and both championships in 1969. Thereafter the championships 
were open.

Davis Cup

year winner runner-up results year winner runner-up results year winner runner-up results

1900 United States British Isles 3-0 1930 France United States 4-1 1962 Australia Mexico 5-0
1901 no competition 1931 France United Kingdom 3-2 1963 United States Australia 3-2
1902 United States British Isles 3-2 1932 France United States 3-2 1964 Australia United States 3-2
1903 British Isles* United States 4-1 1933 United Kingdom France 3-2 1965 Australia Spain 4-1
1904 British Isles Belgium 5-0 1934 United Kingdom United States 4-1 1966 Australia India 4-1
1905 British Isles United States 5-0 1935 United Kingdom United States 5-0 1967 Australia Spain 4-1
1906 British Isles United States 5-0 1936 United Kingdom Australia 3-2 1968 United States Australia 4-1
1907 Australasiaf British Isles 3-2 1937 United States United Kingdom 4-1 1969 United States Romania 5-0
1908 Australasia United States 3-2 1938 United States Australia 3-2 1970 United States West Germany 5-0
1909 Australasia United States 5-0 1939 Australia United States 3-2 1971 United States Romania 3-2
1910 no competition 1940-45 no competition 1972 United States Romania 3-2
1911 Australasia United States 5-0 1946 United States Australia 5-0 1973 Australia United States 5-0
1912 British Isles Australia 3-2 1947 United States Australia 4-1 1974 South Africa :̂ India
1913 United States British Isles 3-2 1948 United States Australia 5-0 1975 Sweden Czechoslovakia 3-2
1914 Australasia United States 3-2 1949 United States Australia 4-1 1976 Italy Chile 4-1
1915-18 no competition 1950 Australia United States 4-1 1977 Australia Italy 3-1
1919 Australasia British Isles 4-1 1951 Australia United States 3-2 1978 United States United Kingdom 4-1
1920 United States Australasia 5-0 1952 Australia United States 4-1 1979 United States Italy 5-0
1921 United States Japan 5-0 1953 Australia United States 3-2 1980 Czechoslovakia Italy 4-1
1922 United States Australasia 4-1 1954 United States Australia 3-2 1981 United States Argentina 3-1
1923 United States Australasia 4-1 1955 Australia United States 5-0 1982 United States France 4-1
1924 United States Australasia 5-0 1956 Australia United States 5-0 1983 Australia Sweden 3-2
1925 United States France 5-0 1957 Australia United States 3-2 1984 Sweden United States 4-1
1926 United States France 4-1 1958 United States Australia 3-2 1985 Sweden West Germany 3-2
1927 France United States 3-2 1959 Australia United States 3-2 1986 Australia Sweden 3-2
1928 France United States 4-1 1960 Australia Italy 4-1
1929 France United States 3-2 1961 Australia Italy 5-0

*lncluded Ireland up to 1922. flncluded New Zealand up to 1923. jiForfeit; India withdrew from final.
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United States Open Tennis Championships— doublés

year men women year men women

1881 C. Clark/F. Taylor 1935 W. Allison/J. Van Ryn H. Jacobs/S. Palfrey Fabyan
1882 D. Sears/J. Dwight 1936 D. Budge/G. Mako M. Van Ryn/C. Babcock
1883 D. Sears/J. Dwight 1937 G. von Cramm/H. Henkel S. Palfrey Fabyan/A. Marble
1884 D. Sears/J. Dwight 1938 D. Budge/G. Mako S. Palfrey Fabyan/A. Marble
1885 D. Sears/J. Clark 1939 A. Quist/J. Bromwich S. Palfrey Fabyan/A. Marble
1886 D. Sears/J. Dwight 1940 J. Kramer/T. Schroeder S. Palfrey Fabyan/A. Marble
1887 D. Sears/J. Dwight 1941 J. Kramer/T. Schroeder S. Palfrey Cooke/M. Osborne
1888 O. Campbell/V. Hail 1942 G. Mulloy/B. Talbert L. Brough/M. Osborne
1889 H. Slocum/H. Taylor 1943 J. Kramer/F. Parker L. Brough/M. Osborne
1890 V. Hall/C. Hobart E. Roosevelt/G. Roosevelt 1944 D. McNeill/B. Falkenburg L. Brough/M. Osborne
1891 O. Campbell/B. Huntington M. Cahill/Mrs. W.F. Morgan 1945 G. Mulloy/B. Talbert L. Brough/M. Osborne
1892 O. Campbell/B. Huntington M. Cahill/A. McKinley 1946 G. Mulloy/B. Talbert L. Brough/M. Osborne
1893 C. Hobart/F. Hovey A. Terry/H. Butler 1947 J. Kramer/T. Schroeder L. Brough/M. Osborne
1894 C. Hobart/F. Hovey H. Helwig/J. Atkinson 1948 G. Mulloy/B. Talbert L. Brough/M. Osborne du Pont
1895 M. Chace/R. Wrenn H. Helwig/J. Atkinson 1949 J. Bromwich/B. Sidwell L. Brough/M. du Pont
1896 C. Neel/S. Neel E. Moore/J. Atkinson 1950 J. Bromwich/F. Sedgman L. Brough/M. du Pont
1897 L. Ware/G. Sheldon J. Atkinson/K. Atkinson 1951 K. McGregor/F. Sedgman S. Fry/D. Hart
1898 L. Ware/G. Sheldon J. Atkinson/K. Atkinson 1952 M. Rose/V. Seixas S. Fry/D. Hart
1899 H. Ward/D. Davis J. Craven/M. McAteer 1953 R. Hartwig/M. Rose S. Fry/D. Hart
1900 H. Ward/D. Davis E. Parker/H. Champlin 1954 V. Seixas/T. Trabert S. Fry/D. Hart
1901 H. Ward/D. Davis J. Atkinson/M. McAteer 1955 Kamo K./Miyagi A. L. Brough/M. du Pont
1902 R. Doherty/L. Doherty J. Atkinson/M. Jones 1956 L. Hoad/K. Rosewall L. Brough/M. du Pont
1903 R. Doherty/L. Doherty E. Moore/C. Neely 1957 A. Cooper/N. Fraser L. Brough/M. du Pont
1904 H. Ward/B. Wright M. Sutton/M. Hall 1958 A. Olmedo/H. Richardson J. Arth/D. Hard
1905 H. Ward/B. Wright H. Homans/C. Neely 1959 N. Fraser/R. Emerson J. Arth/D. Hard
1906 H. Ward/B. Wright Mrs. L. Coe/Mrs. D. Platt 1960 N. Fraser/R. Emerson M. Bueno/D. Hard
1907 F. Alexander/H. Hackett M. Weimer/C. Neely 1961 C. McKinley/D. Ralston D. Hard/L. Turner
1908 f  A j g v a n H g r / M .  HäCkStt E. Sears'M. C-urtis 1962 R. Osuna/A. Palafox D. Hard'M. Bueno
1909 F. Alexander/H. Hackett H. Hotchkiss/E. Rotch 1963 G. McKinley/D. Ralston R. Ebbern/M. Smith
1910 F. Alexander/H. Hackett H. Hotchkiss/E. Rotch 1964 C. McKinley/D. Ralston B.J, Moffitt/K. Susman
1911 R. Little/G. Touchard H, Hotchkiss/E. Sears 1965 R. Emerson/F. Stolle C. Graebner/N. Richey
1912 M. McLoughlin/T. Bundy D. Green/M. Browne 1966 R. Emerson/F. Stolle M. Bueno/N. Richey
1913 M. McLoughlin/T. Bundy M. Browne/L. Williams 1967 J. Newcombe/T. Roche B.J. Moffitt King/R. Casals
1914 M. McLoughlin/T. Bundy M. Browne/L. Williams 1968* B. Lutz/S. Smith M. Bueno/M. Smith Court
1915 B. Johnston/C. Griffin H. Hotchkiss Wightman/E. Sears 1969* K. Rosewall/F. Stolle F. Durr/D. Hard
1916 B. Johnston/C. Griffin M. Bjurstedt/E. Sears D. Crealy/A. Stone M. Court/V. Wade
1917 F. Alexander/H. Throckmorton M. Bjurstedt/E. Sears 1970 P. Barthes/N. Pilic M. Court/J. Dalton
1918 B. Tilden/V. Richards M. Zinderstein/E. Goss 1971 J. Newcombe/R. Taylor R. Casals/J. Dalton
1919 N. Brookes/G. Patterson M. Zinderstein/E. Goss 1972 C. Drysdale/R. Taylor F. Durr/B. Stove
1920 B. Johnston/C. Griffin M. Zinderstein/E. Goss 1973 O. Davidson/J. Newcombe M. Court/V. Wade
1921 B. Tilden/V. Richards M. Browne/L. Williams 1974 B. Lutz/S. Smith B.J. King/R. Casals
1922 B. Tilden/V. Richards M. Zinderstein Jessup/H. Wills 1975 J. Connors/I. Nastase M. Court/V. Wade
1923 B. Tilden/B. Norton K. McKane/Mrs. B.C. Covell 1976 T. Okker/M. Riessen L. Boshoff/I. Kloss
1924 H. Kinsey/R. Kinsey H. Wightman/H. Wills 1977 B. Hewitt/F. McMillan M. Navratilova/B. Stove
1925 D. Williams/V. Richards M. Browne/H. Wills 1978 B. Lutz/S. Smith M. Navratilova/B.J. King
1926 D. Williams/V. Richards E. Ryan/E. Goss 1979 J. McEnroe/P. Fleming W. Turnbull/B. Stove
1927 B. Tilden/F. Hunter K. McKane Godfree/E. Harvey 1980 R. Lutz/S. Smith B.J. King/M. Navratilova
1928 G. Lott/J. Hennessey H. Wightman/H. Wills 1981 J. McEnroe/P. Fleming K. Jordan/A. Smith

1930
V3; L U l l /U .  U U t? y
G. Lott/J. Doeg

i- . v v d t 5 ü n / r , ivi i i ,>ii t?i!

B. Nuthali/S. Palfrey 1983
r \ .  v / u u t j i i / o .  u 9 i l ï ü i  i

J. McEnroe/P. Fleming
n .  L / ö ï > c s i ö / y v .  i ü i i i u ü m

M. Navratilova/P. Shriver
1931 W. Allison/J. Van Ryn B. Nuthall/E. Whittingstall 1984 J. Fitzgerald/T. Smid M. Navratilova/P. Shriver
1932 E. Vines/K. Gledhill H. Jacobs/S. Palfrey 1985 K. Flach/R. Seguso G. Kohde-Kilsch/H. Sukova
1933 G. Lott/L. Stoeten B. Nuthall/F. James 1986 A. Gómez/S. Zivojinovic M. Navratilova/P. Shriver
1934 G. Lott/L. Stoeten H. Jacobs/S. Palfrey 1987 S. Edberg/A. Jarryd M. Navratilova/P. Shriver

*ln 1968 and 1969 both amateur and open championships were held. Lutz and Smith won both men’s competitions in 1968; Crealy and Stone took 
the men's amateur championships in 1969. Bueno and Court won both women’s competitions in 1968; Court and Wade took the women’s amateur 
championships in 1969. Thereafter the championships were open.

Wightman Cup Federation Cup

year winner year winner year winner year winner runner-up results

1923 United States 1948 United States 1968 Great Britain 1963 United States Australia 2-1
1924 Great Britain 1949 United States 1969 United States 1964 Australia United States 2-1
1925 Great Britain 1950 United States 1970 United States 1965 Australia United States 2-1
1926 United States 1951 United States 1971 United States 1966 United States West Germany 3-0
1927 United States 1952 United States 1972 United States 1967 United States United Kingdom 2-0
1928 Great Britain 1953 United States 1973 United States 1968 Australia The Netherlands 3-0
1929 United States 1954 United States 1974 Great Britain 1969 United States Australia 2-1
1930 Great Britain 1955 United States 1975 Great Britain 1970 Australia West Germany 3-0
1931 United States 1956 United States 1976 United States 1971 Australia United Kingdom 3-0
1932 United States 1957 United States 1977 United States 1972 South Africa United Kingdom 2-1
1933 United States 1958 Great Britain 1978 Great Britain 1973 Australia South Africa 3-0
1934 United States 1959 United States 1979 United States 1974 Australia United States 2-1
1935 United States 1960 Great Britain 1980 United States 1975 Czechoslovakia Australia 3-0
1936 United States 1961 United States 1981 United States 1976 United States Australia 2-1
1937 United States 1962 United States 1982 United States 1977 United States Australia 2-1
1938 United States 1963 United States 1983 United States 1978 United States Australia 2-1
1939 United States 1964 United States 1984 United States 1979 United States Australia 3-0
1940-45 no competition 1965 United States 1985 United States 1980 United States Australia 3-0
1946 United States 1966 United States 1986 United States 1981 United States United Kingdom 3-0
1947 United States 1967 United States 1987 United States 1982 United States West Germany 3-0

1983 Czechoslovakia West Germany 2-1
1984 Czechoslovakia Australia 2-1
1985 Czechoslovakia United States 2-1
1986 United States Czechoslovakia. 3-0
1987 West Germany United States 2-1
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Australian Open Tennis Championships— singles

year men women year men women

1905 R. Heath (Australia) 1950 F. Sedgman (Australia) L. Brough (U.S.)
1906 T. Wilding (N.Z.) 1951 D. Savitt (U.S.) N. Bolton (Australia)
1907 H. Rice (Australia) 1952 K. McGregor (Australia) T. Long (Australia) 

M.C. Connolly (U.S.)1908 F. Alexander (U.S.) 1953 K. Rosewall (Australia)
1909 T. Wilding (N.Z.) 1954 M. Rose (Australia) T. Long (Australia)
1910 R. Heath (Australia) 1955 K. Rosewall (Australia) B. Penrose (Australia)
1911 N. Brookes (Australia) 1956 L. Hoad (Australia) M. Carter (Australia)
1912 J.C. Parke (U.K.) 1957 A. Cooper (Australia) S. Fry (U.S.)
1913 E.F. Parker (Australia) 1958 A. Cooper (Australia) A. Mortimer (U.K.)
1914 P. O ’Hara Wood (Australia) 1959 A. Olmedo (Peru) M. Carter Reitano (Australia) 

M. Smith (Australia)1915 F.G. Lowe (U.K.) 1960 R. Laver (Australia)
1916-18 no competition 1961 R. Emerson (Australia) M. Smith (Australia)
1919 A.R.F. Kingscote (U.K.) 1962 R. Laver (Australia) M. Smith (Australia)
1920 P. O’Hara Wood 1963 R. Emerson (Australia) M. Smith (Australia)
1921 R. Gemmell (Australia) 1964 R. Emerson (Australia) M. Smith (Australia)
1922 J.Anderson (Australia) M. Molesworth (Australia) 1965 R. Emerson (Australia) M. Smith (Australia)
1923 P. O’Hara Wood (Australia) M. Molesworth (Australia) 1966 R. Emerson (Australia) M. Smith (Australia)
1924 J. Anderson (Australia) S. Lance (Australia) 1967 R. Emerson (Australia) N. Richey (U.S.)
1925 J. Anderson (Australia) D. Akhurst (Australia) 1968 B. Bowrey (Australia) 

R. Laver (Australia)
B.J. King (U.S.)

1926 J. Hawkes (Australia) D. Akhurst (Australia) 1969 M> Smith Court (Australia)
1927 G. Patterson (Australia) E. Boyd (Australia) 1970 A. Ashe (U.S.) M. Court (Australia)
1928 J. Borotra (Fr.) D. Akhurst (Australia) 1971 K. Rosewall (Australia) M. Court (Australia)
1929 J.C. Gregory (U.K.) D. Akhurst (Australia) 1972 K. Rosewall (Australia) V. Wade (U.K.)
1930 E.F. Moon (Australia) D. Akhurst (Australia) 1973 J. Newcombe (Australia) M. Court (Australia)
1931 J. Crawford (Australia) C. Buttsworth (Australia) 1974 J. Connors (U.S.) E. Goolagong (Australia)
1932 J. Crawford (Australia) C. Buttsworth (Australia) 1975 J. Newcombe (Australia) 

M. Edmondson (Australia)
E. Goolagong (Australia)

1933 J. Crawford (Australia) J. Hartigan (Australia) 1976 E. Goolagong Cawley (Australia)
1934 F. Perry (U.K.) J. Hartigan (Australia) 1977 R. Tanner (U.S.) K. Reid (Australia)
1935 J. Crawford (Australia) D. Round (U.K.) 1978* V. Gerulaitis (U.S.) E. Cawley (Australia) 

C. O’Neill (Australia)1936 A. Quist (Australia) J. Hartigan (Australia) 1979 G. Vilas (Arg.) 
G. Vilas (Arg.)1937 V. McGrath (Australia) N. Wynne (Australia) 1980 B. Jordan (U.S.)

1938 D. Budge (U.S.) D. Bundy (U.S.) 1981 B. Teacher (U.S.) H. Mandlikova (Czech.)
1939 J. Bromwich (Australia) E. Westacott (Australia) 1982 J. Kriek (S.Af.) M. Navratilova (U.S.)
1940 A. Duist (Australia) N. Wynne (Australia) 1983 J. Kriek (S.Af.) C. Evert Lloyd (U.S.)
1941-45 no competition 1984 M. Wilander (Swed.) M. Navratilova (U.S.)
1946 J. Brom wich (Australia) N. Wynne Bolton (Australia) 1985 M. Wilander (Swed.) C. Evert Lloyd (U.S.)
1947 D. Pails (Australia) N. Bolton (Australia) 1986 S. Edberg (Swed.) M. Navratilova (U.S.)
1948
1949

A. Quist (Australia)
F. Sedgman (Australia)

N. Bolton (Australia) 
D. Hart (U.S.)

1987 S. Edberg (Swed.) H. Mandlikova (Czech.)

‘Toumaments (since December 1977) held in December rather than January.

Australian Open Tennis Championships— doublés

year men women year men women

1905 T. Tachell/R. Lycett 1950 A. Quist/J. Bromwich L. Brough/D. Hart
1906 T. Wildïng/R. Heath 1951 F. Sedgman/K. McGregor T. Long/N. Bolton
1907 H. Parker/W. Gregg 1952 F. Sedgman/K. McGregor T. Long/N. Bolton
1908 F. Alexander/A. Dunlop 1953 L. Hoad/K. Rosewall M. Connolly/J. Sampson
1909 E.F. Parker/J. Keane 1954 R. Hartwig/M. Rose M. Bevis Hawton/B. Penrose
1910 H. Rice/A. Campbell 1955 V. Seixas/T, Trabert M. Hawton/B. Penrose
1911 R. Heath/R. Lycett 1956 L. Hoad/K. Rosewall M. Hawton/T. Long
1912 J.C. Parke/C. Dixon 1957 L. Hoad/N. Fraser A. Gibson/S. Fry
1913 E.F. Parker/A. Hedemann 1958 A. Cooper/N. Fraser M. Hawton/T. Long
1914 A. Campbell/G. Patterson 1959 R. Laver/B. Mark R. Schuurman/S. Reynolds
1915 H. Rice/C. Todd 1960 R, Laver/B. Mark M. Bueno/C. Truman
1916-18 no competition 1961 R. Laver/B. Mark M. Reitano/M. Smith
1919 P. O’Hara Wood/R.V. Thomas 1962 R. Emerson/N. Fraser M. Smith/R. Ebbern
1920 P. O’Hara Wood/R.V. Thomas 1963 B. Hewitt/F. Stolle M. Smith/R. Ebbern
1921 R. Gemmell/R.V. Thomas 1964 B. Hewitt/F. Stolle J. Tegart/L. Turner
1922 G. Patterson/J. Hawkes E. Boyd/M. Mountain 1965 J. Newcombe/T. Roche M. Smith/L. Turner
1923 P. O’Hara Wood/C. St. John E. Boyd/S. Lance 1966 R. Emerson/F. Stolle C. Graebner/N. Richey
1924 N. Brookes/J. Anderson D. Akhurst/S. Lance 1967 J. Newcombe/T. Roche L. Turner/J. Tegart
1925 G. Patterson/P. O’Hara Wood D. Akhurst/S. Lance Harper 1968 D. Crealy/A. Stone K. Krantzcke/K. Melville
1926 G. Patterson/J. Hawkes Mrs. P. O'Hara Wood/E. Boyd 1969 R. Emerson/R. Laver M. Smith Court/J. Tegart
1927 G. Patterson/J. Hawkes Mrs. P. O’Hara Wood/L. Bickerton 1970 B. Lutz/S. Smith M. Court/J. Tegart Dalton
1928 J. Borotra/J. Brugnon D. Akhurst/E. Boyd 1971 J. Newcombe/T. Roche M. Court/E. Goolagong
1929 J. Crawford/H. Hopman D. Akhurst/L. Bickerton 1972 O. Davidson/K. Rosewall K. Harris/H. Gourlay
1930 J. Crawford/H. Hopman M. Molesworth/E. Hood 1973 M. Anderson/J. Newcombe M. Court/V. Wade
1931 C. Donohoe/R. Dunlop D. Akhurst Cozens/L. Bickerton 1974 R. Case/G. Masters E. Goolagong/P. Michel
1932 J. Crawford/E.F. Moon C. Buttsworth/M. Crawford 1975 J. Alexander/P. Dent E. Goolagong/P. Michel
1933 E. Vines/K. Gledhill M. Molesworth/E. Westacott 1976 J. Newcombe/T. Roche E. Goolagong Cawley/H. Gourlay
1934 F. Perry/G. Hughes M. Molesworth/E. Westacott 1977 A. Ashe/T. Roche D. Fromholtz/H. Gourlay
1935 J. Crawford/V. McGrath E. Dearman/N. Lyle 1978* A. Stone/R. Ruffels E. Cawley/H. Gourlay Cawleyf
1936 A. Quist/D. Turnbull T. Coyne/N. Wynne C. Matison/P. Whytcrossf
1937 A. Quist/D. Turnbull T. Coyne/N. Wynne 1979 W. Fibak/K. Warwick R. Tomanova/B. Nagelsen
1938 A. Quist/J. Bromwich T. Coyne/N. Wynne 1980 P. McNamara/P. McNamee J. Chaloner/D. Evers
1939 A. Quist/J. Bromwich T. Coyne/N. Wynne 1981 K. Warwick/M. Edmondson M. Navratilova/B. Nagelsen
1940 A, Quist/J. Bromwich T. Coyne/N. Wynne 1982 K. Warwick/M. Edmondson K. Jordan/A. Smith
1941-45 no competition 1983 J. Alexander/J. Fitzgerald M. Navratilova/P. Shriver
1946 A, Quist/J. Bromwich J. Fitch/M. Bevis 1984 M. Edmondson/P. McNamee M. Navratilova/P. Shriver
1947 A. Quist/J. Bromwich T. Coyne Long/N. Wynne Bolton 1985 M. Edmondson/S. Stewart M. Navratilova/P. Shriver
1948 A. Quist/J. Bromwich T. Long/N. Bolton 1986 P. Annacone/C. van Rensburg M. Navratilova/P. Shriver
1949 A. Quist/J. Bromwich T. Long/N. Bolton 1987 S. Edberg/A. Jarryd M. Navratilova/P. Shriver

‘Toumaments (since December 1977) held in December rather than January. fFinals rained out.
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VOLLEYBALL
World Volleyball championships for men were 
inaugurated in 1949. Women’s competition 
began in 1952. These championships are or- 
ganized by the Fédération Internationale de 
Volley-Ball (FIVB; founded 1947).

World Volleyball Championships

year men women year men women year men women

1949 U.S.S.R. 1966 Czechoslovakia Japan 1976* Poland Japan
1952 U.S.S.R. U.S.S.R. 1967 not held Japan 1978 U.S.S.R. Cuba
1956 Czechoslovakia U.S.S.R. 1968* U.S.S.R. U.S.S.R. 1980* U.S.S.R. U.S.S.R.
1960 U.S.S.R. U.S.S.R. 1970 East Germany U.S.S.R. 1982 U.S.S.R. China
1962 U.S.S.R. Japan 1972* Japan U.S.S.R. 1984* United States China
1964* U.S.S.R. Japan 1974 Poland Japan 1986 United States China

‘Olympic Champions, considered world Champions.

WRESTLING
The first official amateur wrestling world 
championship was organized by the Fédéra­
tion Internationale des Lutte Amateur (FILA; 
founded 1913, reconstituted 1921). Although 
Greco-Roman style wrestling championships 
were held in 1910 and 1920-22, they were

in effect (like the championships of 1923-49 
in fact), open European championships, and 
the first actual world Greco-Roman wrestling 
championships were not held until 1950. 
World amateur freestyle wrestling champi­
onships were first held in 1951.

As is the case in boxing and judo, weight 
classes have undergone much revision, as the 
tables below reflect. In all cases, the heaviest 
weight dass is unlimited—that is, if 100 kg 
is the penultimate weight, the ultimate weight 
category is +100 kg (any weight over 100 kg).

World Wrestling Championships— Freestyle

year 48 kg 52 kg 57 kg 62 kg 68 kg

1951*
1952t
1954
1956f
1957
1959
1960f
1961
1962$
1963
1964t
1965
1966
1967 
1968f
1969 I. Jayadi (Iran)
1970 I. Jayadi (Iran)
1971 I. Jayadi (Iran)
1972f R. Dmitriyev (U.S.S.R.) 
1973 R. Dmitriyev (U.S.S.R.) 
19/4 H. Murselov (Buig.)
1975 K. Issaev (Buig.)
1976t K. Issaev (Buig.)
1977 A. Beloglazov (U.S.S.R.)
1978 S. Kornilayev (U.S.S.R.)
1979 S. Kornilayev (U.S.S.R.)
1980f C. Pollio (Italy)
1981 S. Kornilayev (U.S.S.R.)
1982 S. Kornilayev (U.S.S.R.)
1983 Kim Hwan Cher (N.Kor.) 
1984t R. Weaver (U.S.)
1985 Kim Chol Hwan (N.Kor.)
1986 Y. Li (N. Kor.)

A. Yucel (Tur.)
H. Gemici (Tur.)
H. Akbas (Tur.)
M. Tsalkalamanidze (U.S.S. 
M. Kartal (Tur.)
A. Aliyev (U.S.S.R.)
A. Bilek (Tur.)
A. Aliyev (U.S.S.R.)
A. Aliyev (U.S.S.R.)
Y. Kemal (Tur.)
Yoshida Y. (Japan)
Yoshida Y. (Japan)
Chang Sun Chang (S.Kor.) 
Nakata S. (Japan)
Nakata S. (Japan)
R. Sanders (U.S.)
A.A. Riza (Tur.)
M. Ghorbani (Iran)
Kato K. (Japan)
E. Javadi (Iran)
Takada Y.'(Japan)
Takada Y. (Japan)
Takada Y. (Japan)
Takada Y. (Japan)
A. Beloglazov (U.S.S.R.) 
Takada Y. (Japan)
A. Beloglazov (U.S.S.R.) 
Asakura T. (Japan)
H. Reich (E.Ger.)
V. Jordanov (Buig.)
S. Trstena (Yugos.)
V. Jordanov (Buig.)
K. Sik (N. Kor.)

Akar (Tur.)
Ishii S. (Japan)
M. Dagistanli (Tur.)

,R.) M. Dagistanli (Tur.)
H. Akbas (Tur.)
H. Akbas (Tur.)
T. McCann (U.S.)
S. Safepour (Iran)
H. Akbas (Tur.)
A. Ibragimov (U.S.S.R.) 
Uetake Y. (Japan) 
Fukuda T. (Japan)
A. Aliyev (U.S.S.R.)
A, Aliyev (U.S.S.R.) 
Uetake Y. (Japan) 
Tanaka T. (Japan) 
Yamagida H. (Japan) 
Yamagida H. (Japan) 
Yamagida H. (Japan)
M. Faravaohi flranV 
V. Yumin (U.S.S.R'.)
Arai M. (Japan)
V. Yumin (U.S.S.R.) 
Sasaki T. (Japan) 
Tomiyama H. (Japan) 
Tomiyama H. (Japan)
S. Beloglazov (U.S.S.R.) 
S. Beloglazov (U.S.S.R.) 
A. Beloglazov (U.S.S.R.) 
S. Beloglasov (U.S.S.R.) 
Tomiyama H. (Japan)
S. Beloglazov (U.S.S.R.) 
S. Beloglazov (U.S.S.R.)

H. Zafer (Tur.)
B. Sit (Tur.)
Sasahara S. (Japan) 
Sasahara S. (Japan)
M. Dagistanli (Tur.)
M. Dagistanli (Tur.)
M. Dagistanli (Tur.)
V. Rubashvili (U.S.S.R.) 
Watanabe O. (Japan) 
Watanabe O. (Japan) 
Watanabe O. (Japan)
S. Safepour (Iran) 
Kaneko M. (Japan) 
Kaneko M. (Japan) 
Kaneko M. (Japan) 
Morita T. (Japan)
S. Abassy (Iran)
Z. Abdulbekov (U.S.S.R.) 
Z. Abdulbekov (U.S.S.R.) 
7 Ahdulhekov (IJ S S R )
I. Zeveg (Mong.j 
Z. Oydov (Mong.)
Yang J.M. (S.Kor.)
V. Yumin (U.S.S.R.)
V. Yumin (U.S.S.R.)
V. Yumin (U.S.S.R.)
M. Abushev (U.S.S.R.)
S. Sterev (Buig.)
S. Beloglazov (U.S.S.R.) 
V. Alekseev (U.S.S.R.)
R. Lewis (U.S.)
V. Alekseev (U.S.S.R.)
K. Isaev (U.S.S.R.)

O. Anderberg (Swed.)
0. Anderberg (Swed.)
D. Tovfighe (Iran)
1. Habibi (Iran)
A. Bestayev (U.S.S.R.)
V, Sinyavsky (U.S.S.R.)
S. Wilson (U.S.)
M. Sanatkaran (Iran)
E. Valtchev (Buig.) 
Horiuchi I. (Japan)
E. Dimov (Buig.)
A. Mohaved (Iran)
A. Mohaved (Iran)
A. Mohaved (Iran)
A, Mohaved (Iran)
A. Mohaved (Iran)
A. Mohaved (Iran)
D. Gable (U.S.)
D. Gable (U.S.)
L. Keaser (U.S )
N. Nasruilayev (U.S.S.R.) 
P. Pinigin (U.S.S.R.)
P. Pinigin (U.S.S.R.)
P. Pinigin (U.S.S.R.)
P. Pinigin (U.S.S.R.)
M. Kharachura (U.S.S.R.) 
S. Absaidov (U.S.S.S.R.) 
S. Absaidov (U.S.S.R^)
M. Kharachura (U.S.S.R.) 
A. Fadzaev (U.S.S.R.) 
You I.T. (S.Kor.)
A. Fadzaev (U.S.S.R.)
A. Fadzaev (U.S.S.R.)

74 kg 82 kg 90 kg 100 kg

1951* C. Atik(Tur.)
1952t W. Smith (U.S.)
1954 V. Balavadze (U.S.S.R.) 
1956t ikeda M. (Japan)
1957 V. Balavadze (U.S.S.R.) 
1959 I. Habibi (Iran)
1960t D. Blubaugh (U.S.)
1961 I. Habibi (Iran)
1962:1 I, Habibi (Iran)
1963 G. Sagaradze (U.S.S.R.) 
1964f I. Ogan(Tur.)
1965 G. Sagaradze (U.S.S.R.)
1966 M. Atalay (Tur.)
1967 D. Sauton-Robin (Fr.)
1968t M. Atalay (Tur.)
1969 Z. Beriashvili (U.S.S.R.)
1970 W. Wells (U.S.)
1971 G. Gusov (U.S.S.R.)
1972t W. Wells (U.S.)
1973 M. Barzegar (Iran)
1974 R. Ashuraliyev (U.S.S.R.)
1975 A. Ashuraliyev (U.S.S.R.) 
1976t Date J. (Japan)
1977 S. Dziedzic (U.S.)
1978 L. Kemp (U.S.)
1979 L  Kemp (U.S.)
1980t V. Raitchev (Buig.)
1981 M. Knosp (W.Ger.)
1982 L, Kemp (U.S.)
1983 D. Schultz (U.S.)
1984t D. Schultz (U.S.)
1985 R. Cascaret (Cuba)
1986 R. Cascaret (Cuba)

Zafer (Tur.)
D. Tsimakurdze (U.S.S.R.)
M. Zandi (Iran)
N. Nikolov (Buig.)
N. Sorouri (Iran)
G. Skhirtladze (U.S.S.R.)
H. Güngör (Tur.)
M. Savarabadi (Iran)
M. Mehdizadeh (Iran)
P. Gardchev (Buig.)
P. Gardchev (Buig.)
M. Mehdizadeh (Iran)
P. Gardchev (Buig.)
B. Gurevich (U.S.S.R.)
B. Gurevich (U.S.S.R.)
F. Fozzard (U.S.)
Y. Shakhmuradov (U.S.S.R.)
L. Tediashvili (U.S.S.R.)
L. Tediashvili (U.S.S.R.)
V. Syulzhin (U.S.S.R.)
V. Novozhilov (U.S.S.R.)
A. Seger (W.Ger.)
J. Peterson (U.S.)
A. Seger (W.Ger.)
M. Aratsilov (U.S.S.R.)
I. Kovacs (Hung.)
I. Abilov (Buig.)
C. Campbell (U.S.)
T. Dzgoev (U.S.S.R.)
T. Dzgoev (U.S.S.R.)
M. Schultz (U.S.)
M. Schultz (U.S.)
V. Modozian (U.S.S.R.)

Y. Dogu (Tur.)
W. Palm (Swed.)
A. Englas (U.S.S.R.)
G.R. Takhti (Iran)
N. Stanshev (Buig.)
G.R. Takhti (Iran)
I. Atli (Tur.)
G.R. Takhti (Iran)
A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
A. Ayik (Tur.)
A. Medved (U.S.S.R.)
A. Ayik (Tur.)
A. Ayik (Tur.)
B. Gurevich (U.S.S.R.)
G. Strachov (U.S.S.R.)
B. Petrov (Buig.)
B. Peterson (U.S.)
L. Tediashvili (U.S.S.R.)
L. Tediashvili (U.S.S.R.)
L. Tediashvili (U.S.S.R.)
L. Tediashvili (U.S.S.R.)
A. Prokopchuk (U.S.S.R.)
U. Neupert (E.Ger.)
K. Ortsuyev (U.S.SR..)
S. Oganisyan (U.S.S.R.) 
S, Oganisyan (U.S.S.R.)
U. Neupert (E.Ger.)
P. Naniev (U.S.S.R.)
E. Banach (U.S.)
B. Scherr (U.S.)
M. Khadartzev (U.S.S.R.)

B. Antonsson (Swed.)
A. Mekokishvili (U.S.S.R.) 
A. Mekokishvili (U.S.S.R.)
H. Kaplan (Tur.)
H. Kaplan (Tur.)
L. Akhmedov (Buig.)
W. Dietrich (W.Ger.)
W. Dietrich (W.Ger.)
A. Ivanitsky (U.S.S.R.)
A. Ivanitsky (U.S.S.R.)
A. Ivanitsky (U.S.S.R.)
A. Ivanitsky (U.S.S.R.)
A. Ivanitsky (U.S.S.R.)
A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
C. Lomidze (U.S.S.R.)
V. Gulyutkin (U.S.S.R.)
C. Lomidze (U.S.S.R.)
I. Yarygin (U.S.S.R.)
I. Yarygin (U.S.S.R.)
V. Gulyutkin (U.S.S.R.)
K. Bayanmunkh (Mong.)
I. Yarygin (U.S.S.R.)
A. Bisultanov (U.S.S.R.)
H. Buttner (E.Ger.)
I. Mate (U.S.S.R.)
I. Mate (U.S.S.R.)
R. Gehrke (E.Ger.)
I. Mate (U.S.S.R.)
A. Khadartzev (U.S.S.R.)
L. Banach (U.S.)
L. Khabelov (U.S.S.R.)
A. Khadartzev (U.S.S.R.)

+  100 kg

A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
A. Medved (U.S.S.R.)
S. Andiyev (U.S.S.R.)
S. Ladislav (Rom.)
S. Andiyev (U.S.S.R.)
S. Andiyev (U.S.S.R.)
S. Andiyev (U.S.S.R.)
S. Andiyev (U.S.S.R.)
S. Khasimikov (U.S.S.R.) 
S. Andiyev (U.S.S.R.)
S. Khasimikov (U.S.S.R.) 
S. Khasimikov (U.S.S.R.) 
S. Khasimikov (U.S.S.R.)
B. Baumgartner (U.S.)
D. Gobedjisvili (U.S.S.R.) 
B. Baumgartner (U.S.)

‘ Until 1962, categories were 67 kg, 73 kg, 79 kg, 87 kg, and +  87 kg. tOlympic Champions, recognized as world Champions (for earlier Olympic 
Champions, see Olympic Games). tFrom 1962 to 1969, categories were 63 kg, 70 kg, 78 kg, 87 kg, 97 kg, and +  97 kg.
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Aleksandr Medved (U.S.S.R.) wrestling Chris Taylor (U.S.) in the 100-kg freestyle world 
championship, 1972
AP/Wide World Photos

World Wrestling Championships— Greco-Roman style

year 48 kg 52 kg

1950
1952t
1953
1955
1956t
1958
1960t
1961
1962t
1963
1964t
1965
1966
1967 
1968t
1969
1970
1971 
1972t
1973
1974
1975 
1976t
1977
1978
1979 
1980t
1981
1982
1983 
1984t
1985
1986

G. Berceanu (Rom.)
G. Berceanu (Rom.)
S. Zubkov (U.S.S.R.)
G. Berceanu (Rom.)
V. Zubkov (U.S.S.R.)
V. Zubkov (U.S.S.R.)
V. Zubkov (U.S.S.R.)
A. Shumakov (U.S.S.R.)
A. Shumakov (U.S.S.R.)
C. Alexandru (Rom.)
C. Alexandru (Rom.)
Z. Ushkempirov (U.S.S.R.) 
Z. Ushkempirov (U.S.S.R.)
T. Kazarashvili (U.S.S.R.)
B. Tsenov (Buig.)
V. Maenza (Italy)
M. Allakhverdiev (U.S.S.R.) 
M. Allakhverdiev (U.S.S.R.)

B. Johansson (Swed.)
B. Gurevich (U.S.S.R.)
B. Gurevich (U.S.S.R.)
I. Fabra (Italy)
N. Solovyev (U.S.S.R.)
B. Gurevich (U.S.S.R.)
D. Pirvulescu (Rom.)
A. Sayadov (U.S.S.R.)
S. Rybalko (U.S.S.R.)
B. Vukov (Yugos.) 
Hanahara T. (Japan)
S. Rybalko (U.S.S.R.)
A. Keresov (Buig.)
V. Bakulin (U.S.S.R.)
P. Kirov (Buig.)
F. Aluzadeh (Iran)
P. Kirov (Buig.)
P. Kirov (Buig.)
P. Kirov (Buig.)
G. Guergue (Rom.)
P. Kirov (Buig.)
V. Konstantinov (U.S.S.R.) 
V. Konstantinov (U.S.S.R.) 
N. Ginga (Rom.)
V. Blagidze (U.S.S.R.)
L. Racz (Hung.)
V. Blagidze (U.S.S.R.)
V. Blagidze (U.S.S.R.)
B. Pashayan (U.S.S.R.)
B. Pashayan (U.S.S.R.) 
Miyahara A. (Japan)
J. Ronningen (Nor.)
S. Dudiaev (U.S.S.R.)

57 kg 62 kg 68 kg

M. Hassan (Egypt)
I. Hódos (Hung.)
A. teryan (U.S.S.R.)
V. Stashkevich (U.S.S.R.) 
K. Vyrupayev (U.S.S.R.) 
O. Karavayev (U.S.S.R.) 
O. Karavayev (U.S.S.R.)
0 . Karavayev (U.S.S.R.) 
Ichiguchi M. (Japan)
J. Varga (Hung.)
Ichiguchi M. (Japan)
1. Chernya (Rom.)
F. Stange (W.Ger.)
I. Baciu (Rom.)
J. Varga (Hung.)
R. Kasakov (U.S.S.R.)
J. Varga (Hung.)
R. Kazakov (U.S.S.R.)
R. Kazakov (U.S.S.R.)
J. Lipien (Pol.)
F. Mustafin (U.S.S.R.)
F. Mustafin (U.S.S.R.)
P. Ukkola (Fin.)
P. Ukkola (Fin.)
S. Serikov (U.S.S.R.)
S. Serikov (U.S.S.R.)
S. Serikov (U.S.S.R.)
P. Passarelli (W.Ger.)
P. Mikhalik (Pol.)
Ito M. (Japan)
P. Passarelli (W.Ger.)
S. Balov (Bulg;)
E. Ivanov (Buig.)

O. Anderberg (Swed.)
Y. Punkin (U.S.S.R.)
0 . Anderberg (Swed.)
1. Polyak (Hung.)
R. Mäkinen (Fin.)
I. Polyak (Hung.)
M. Sille (Tur.)
H. Mostafia (U.A.R.)
I. Polyak (Hung.)
G. Sapunov (U.S.S.R.)
I. Polyak (Hung.)
Y. Grigorev (U.S.S.R.)
R. Rurua (U.S.S.R.)
R. Rurua (U.S.S.R.)
R. Rurua (U.S.S.R.)
R. Rurua (U.S.S.R.) 
Fujimoto H. (Japan)
G. Markov (Buig.)
G. Markov (Buig.)
K. Lipien (Pol.)
K. Lipien (Pol.)
N. Davidyan (U.S.S.R.)
K. Lipien (Pol.)
L. Reczi (Hung.)
B. Kramarenko (U.S.S.R.; 
I. Toth (Hung.)
S. Migiakis (Greece)
I. Toth (Hung.)
R. Swierad (Pol.)
H. Lahtinen (Fin.)
Kim W.K. (S.Kor.)
J. Vangelov (Buig.)
K. Madszidov (U.S.S.R.)

J. Gal (Hung.)
C. Safin (U.S.S.R.)
K. Freii (Swed.)
G. Gamarnik (U.S.S.R.)
K. Lehtonen (Fin.)
R. Dogan (Tur.)
A. Koridze (U.S.S.R.)
A. Koridze (U.S.S.R.)
K. Ayvaz (Tur.)
S. Horvat (Yugos.)
K. Ayvaz (Tur.)
G. Sapunov (U.S.S.R.)
S. Horvat (Yugos.)
E. Tapio (Fin.)
Mumemura M. (Japan)
S. Popescu (Rom.)
R. Rurua (U.S.S.R.)
S. Damyanovic (Yugos.)
S. Khisamutdinov (U.S.S.R.) 
S. Khisamutdinov (U.S.S.R.) 
N. Davidyan (U.S.S.R.)
S. Khisamutdinov (U.S.S.R.) 
S. Naibandyan (U.S.S.R.)
H. Wehling (E.Ger.)
S. Rusu (Rom.)
A. Supron (Pol.)
S. Rusu (Rom.)
G. Yermilov (U.S.S.R.)
G. Yermilov (U.S.S.R.)
T. Sipila (Fin.)
V. Lisjak (Yugos.)
S. Negrisan (Rom.)
L. Dzulfalakian (U.S.S.R.)

74 kg 82 kg 90 kg 100 kg

1950 M. Siimanainen (Fin.) 
1952t M. Szilvasi (Hung.)
1953 G. Chatvorgian (U.S.S.R.)
1955 V. Maneyev (U.S.S.R.)
1956t M. Bayrak (Tur.)
1958 K. Ayvaz (Tur.)
1960t M. Bayrak (Tur.)
1961 V. Bularca (Rom.)
1962t A. Kolesov (U.S.S.R.) 
1963 A. Kolesov (U.S.S.R.) 
1964t A. Kolesov (U.S.S.R.)
1965 A. Kolesov (U.S.S.R.)
1966 V. Igumenov (U.S.S.R.)
1967 V. Igumenov (U.S.S.R.) 
1968t R. Vesper (E.Ger.)
1969 V. Igumenov (U.S.S.R.)
1970 V. igumenov (U.S.S.R.)
1971 V. Igumenov (U.S.S.R.) 
1972t V. Macha (Czech.)
1973 I. Kolev (Buig.)
1974 V. Macha (Czech.)
1975 A. Bykov (U.S.S.R.)
1976t A. Bykov (U.S.S.R.)
1977 V. Mécha (Czech.)
1978 A. Niftulayev (U.S.S.R.)
1979 F. Kocsis (Hung.)§

I. Chopov (Bulg.)§
1980t F. Kocsis (Hung.)
1981 A. Kudryavtsev (U.S.S.R.)
1982 S. Rusa (Rom.)
1983 M. Mamiachvili (U.S.S.R.) 
1984t J- Salomaki (Fin.)
1985 M. Mamiachvili (U.S.S.R.)
1986 M. Mamiachvili (U.S.S.R.)

A. Gronberg (Swed.)
A. Gronberg (Swed.)
G. Kartoziya (U.S.S.R.)
G. Kartoziya (U.S.S.R.)
G. Kartoziya (U.S.S.R.)
G. Kartoziya (U.S.S.R.)
D. Dobrev (Buig.)
V. Zenin (U.S.S.R.)
T. Kis (Tur.)
T. Kis (Tur.)
B. Simic (Yugos.)
R. Bogdanas (U.S.S.R.)
V. Olenik (U.S.S.R.)
L. Sillai (Hung.)
L. Metz (E.Ger.)
P. Kroumov (Buig.)
A. Nazarenko (U.S.S.R.)
C. Hegedus (Hung.)
C. Hegedus (Hung.)
L. Liberman (U.S.S.R.)
A. Nazarenko (U.S.S.R.)
A. Nazarenko (U.S.S.R.)
M. Petkovic (Yugos.)
V. Cheboksarov (U.S.S.R.) 
I. Draica (Rom.)
G. Korban (U.S.S.R.)

G. Korban (U.S.S.R.)
G. Korban (U.S.S.R.)
T. Abkhasava (U.S.S.R.)
T. Abkhasava (U.S.S.R.)
I. Draica (Rom.)
B. Daras (Pol.) 
no award *

M. Candas (Tur.)
K. Gröndahl (Fin.)
A. Englas (U.S.S.R.)
V. Nikolayev (U.S.S.R.) 
V. Nikolayev (U.S.S.R.) 
R. Abashidze (U.S.S.R.) 
T. Kis (Tur.)
I. Gooris (Hung.)
R. Abashidze (U.S.S.R.)
R. Abashidze (U.S.S.R.)
B. Radev (Buig.)
J. Anisimov (U.S.S.R.)
B. Radev (Buig.)
N. Yakovenko (U.S.S.R.) 
B. Radev (Buig.)
A. Yurkevich (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantsev (U.S.S.R.) 
V. Rezantzev (U.S.S.R.)
F. Andersson (Swed.)
S. Nikolov (Buig.)
F. Andersson (Swed.)

N. Nottny (Hung.)
I. Kanygin (U.S.S.R.)
R. Anderson (Swed.)
I. Kanygin (U.S.S.R.)
S. Fraser (U.S.)
M. Houck (U.S.)
A. Malina (Pol.)

B. Antonsson (Swed.)
J. Kotkas (U.S.S.R.)
B. Antonsson (Swed.)
A. Mazur (U.S.S.R.)
A. Parfenov (U.S.S.R.)
I. Bogdan (U.S.S.R.)
I. Bogdan (U.S.S.R.)
I. Bogdan (U.S.S.R.)
I. Kozma (Hung.)
A. Roshchin (U.S.S.R.)
I. Kozma (Hung.)
N. Shmakov (U.S.S.R.)
I. Kozma (Hung.)
I. Kozma (Hung.)
I. Kozma (Hung.)
N. Yakovenko (U.S.S.R.) 
P. Svensson (Swed.)
N. Martinescu (Rom.)
N. Martinescu (Rom.)
N. Balboshin (U.S.S.R.) 
N. Balboshin (U.S.S.R.)
K. Losano (Buig.)
N. Balboshin (U.S.S.R.) 
N. Balboshin (U.S.S.R.) 
N. Balboshin (U.S.S.R.) 
N. Balboshin (U.S.S.R.)

G. Raikov (Buig.)
M. Saladze (U.S.S.R.)
R. Wroclawski (Pol.)
A. Dimitrov (Buig.)
V. Andrei (Rom.)
A. Dimitrov (Buig.)
T. Gaspar (Hung.)

+  100 kg

A. Roshchin (U.S.S.R.) 
A. Roshchin (U.S.S.R.) 
P. Svensson (Swed.)
A. Roshchin (U.S.S.R.) 
A. Tomov (Buig.)
A. Tomov (Buig.)
A. Tomov (Buig.)
A. Kolchinsky (U.S.S.R.) 
N. Dinev (Buig.)
A. Kolchinsky (U.S.S.R.) 
A. Tomov (U.S.S.R.)

A. Kolchinsky (U.S.S.R.) 
R. Memisevic (Yugos.) 
N. Dinev (Buig.)
E. Arthuine (U.S.S.R.)
J. Blatnick (U.S.)
I. Rostotsky (U.S.S.R.) 
T. Johansson (Swed.)

*Until 1962, categories were 67 kg, 73 kg, 79 kg, 87 kg, and + 8 7  kg. fOtympic Champions, recognized as world Champions (for earlier Olympic 
Champions, see Olympic Games). ^From 1962 to 1969, categories were 63 kg, 70 kg, 78 kg, 87 kg, 97 kg, and +  97 kg. §Tie.
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Y ACHTING
One of the classic yachting events is the race 
that was first proposed by the Royal Yacht 
Squadron (RYS), best known as the America’s 
Cup. This cup, open to challenge since 1870, 
was originally the Hundred-Guinea Cup, pre- 
sented by the RYS for a race around the Isle 
of Wight, U.K., and won handily by the U.S. 
yacht America. The most graceful of the yachts 
entered in this race are generally considered 
to have been the J-class yachts raced in 1930- 
37. The cost of maintenance, however, was 
prohibitive, and since 1958, both winning and 
challenging vessels have been 12-metres.

The Bermuda Race, from 1906 to 1910, 
was an annual race between Gravesend Bay, 
N.Y. (in 1908 the starting point was Marble- 
head, Mass.), and Bermuda. Six races from 
New London, Conn., and one from Montauk 
Point, N.Y. (1932), were held in 1923-34. 
Since 1936 it has been raced biennially from 
Newport, R.I., over a 635-mile course. In 
1982 it was divided into two classes—one for 
cruiser/racers and one for grand prix racers— 
with the craft winning its race by the great- 
est margin as overall winner. Since 1986 two 
equal awards have been offered.

The Transpacific Race was inaugurated in 
1906 and usually was raced over 2,225 miles 
between San Pedro, Calif., and Diamond Head 
Light, Oahu, Hawaii. At first held at irregulär 
intervals, it was made biennial in 1939, alter- 
nating with the Bermuda Race,
The Fastnet Cup is the premier event of the 

Royal Ocean Racing Club’s Admiral’s Cup. 
It was held annually from 1925 to 1930 and 
biennially from 1931, from Cowes, Isle of 
Wight, to Fastnet Rock off southwestem Ire- 
land and back to Plymouth, Devon.

America’s Gup

year winning yacht owner skipper losing yacht owner

1851 America (U.S.) J.C. Stevens R. Brown Aurora (U.K.) LeMarchant-Thomas
1870 Magic (U.S.) F. Osgood A. Comstock Cambria (U.K.) J. Ashbury
1871 Columbia (U.S.) 

Sappho (U.S.)
F. Osgood 
W.P. Douglas

N. Comstock 
S. Greenwood

Livonia (U.K.) J. Ashbury

1876 Madeleine (U.S.) J.S. Dickerson J. Williams Countess of Dufferin (Can.) C. Gifford and syndicate
1881 Mischief( U.S.) J.R. Busk N. Clock Atalanta (Can.) A. Cuthbert
1885 Puritan (U.S.) J.M. Forbés, C.J. Paine 

and syndicate
A. Crocker Genesta (U.K.) Sir R. Sutton

1886 Mavflower (US.) C.J. Paine M.V.B. Stone Galatea (U.K.) W. Henn
1887 Volunteer (U.S.) C.J. Paine H.C. Haff Thistle (Ü.K.) J. Bell and syndicate
1893 Vigilant (U.S.) C.O. Iselin and syndicate W. Hansen Valkyrie II (U.K.) Lord Dunraven
1895 Defender (U.S.) W.K. Vanderbilt, C.O. Iselin, 

E.D. Morgan
H.C. Haff Valkyrie III (U.K.) Lord Dunraven, Lord Lonsdale, 

Lord Wolverton, H. McCalmont
1899 Columbia (U.S.) J.P. Morgan, C.O. Iselin, 

E.D. Morgan
C. Barr Shamrock (U.K.) Sir T. Lipton

1901 Columbia (U.S.) J.P. Morgan, E.D.Morgan C. Barr Shamrock II (U.K.) Sir T. Lipton
1903 Reliance(U.S.) C.O. Iselin and syndicate C. Barr Shamrock III (U.K.) Sir T. Lipton
1920 Resolute (U.S.) H. Walters and syndicate C.F. Adams II Shamrock IV (U.K.) Sir T. Lipton
1930 Enterprise (U.S.) W. Aldrich and syndicate H.S. Vanderbilt Shamrock V (U.K.) Sir T. Lipton
1934 Rainbow (U.S.) H.S. Vanderbilt and syndicate H.S. Vanderbilt Endeavour (U.K.) T.O.M. Sopwith
1937 Ranger (U.S.) H.S. Vanderbilt H.S. Vanderbilt Endeavour II (U.K.) T.O.M. Sopwith
1958 Columbia (U.S.) H. Sears and syndicate B.S. Cunningham Sceptre (U.K.) H.L. Goodson and syndicate
1962 Weatherly (U.S.) H.D. Mercer, A.D. Frese, 

C.S. Walsh
E. Mosbacher, Jr. Gretel (Australia) Sir F. Packer and syndicate

1964 Constellation (U.S.) W.S. Gubelmann, E. Ridder 
and syndicate

R.N. Bavier, Jr., 
E. Riddler

Sovereign (U.K.) J.A.J. Boyden

1967 Intrepid (U.S.) Intrepid syndicate E. Mosbacher, Jr. Dame Pattie (U.K.) E. Christensen and 15 commercial firms
1970 Intrepid {U.S.) Intrepid syndicate W. Ficker Gretel II (Australia) Sir F. Packer and syndicate
1974 Courageous (U.S.) Courageous syndicate T. Hood Southern Cross (Australia) A. Bond
1977 Courageous (U.S.) Courageous syndicate T. Turner Australia (Australia) A. Bond and syndicate
1980 Freedom (U.S.) Maritime College at Fort Schuyler 

Foundation, Inc.
D. Conner Australia (Austraiiaj A. Bond and syndicate

1983 Australia II (Australia) A. Bond and syndicate J. Bertrand Liberty (U.S.) Maritime College at Fort Schuyler 
Foundation, Inc.

1987 Stars & Stripes (U.S.) Sail America syndicate D. Conner Kookaburra III (Australia) K. Parry and syndicate

Bermuda Race

year winning yacht owner

1906 Tamerlane F. Maier
1907 Dervish H.A. Morss
1908 Venona E.J. Bliss
1909 Margaret G.S. Runk
1910 Vagrant H.S. Vanderbilt
1911-22 no competition
1923 Malabar IV J.G. Alden
1924 Memory R.N. Bavier
1926 Malabar VII J.G. Alden
1928 Rugosa II R. Grinnell
1930 Malay R.W. Ferris
1932 Malabar X Alden and Gale
1934 Edlu R.J. Schaefer
1936 Kirawan R.P. Baruch
1938 Baruna H.C. Taylor
1940-44 no competition
1946 Gesture A.H. Füller
1948 Baruna H.C. Taylor
1950 Argyll W.T. Moore
1952 Carina R.S. Nye
1954 Malay D.D. Strohmeier
1956 Finisterre C. Mitchell
1958 Finisterre C. Mitchell
1960 Finisterre C. Mitchell
1962 Nina D.C. Fales
1964 Burgoo M. Ernstof
1966 Thunderbird T.V. Learson
1968 Robin T. Hood
1970 Carina R.S. Nye
1972 Noryema R. Amey
1974 Scaramouche C.E. Kirsch
1976 Running Tide A. Van Metre
1978 Babe A. Gay
1980 Holger Danske R, Wilson
1982* Brigadoon III B. Morton
1984 Pamir F. Curren, Jr.
1986t Silver Star D. Clarke

Puritan D. Robinson

‘Overall winner under new measurement 
• rules. t First listed Is IOR (International 
Offshore Rule) winner; second is IMS 
(International Measurement System) winner.

Transpacific Race Fastnet Cup

year winning yacht owner year winning yacht

1906 Lurline H.H. Sinclair 1925 Jolie Brise
1908 Lurline H.H. Sinclair 1926 Ilex
1910 Hawaii Honolulu 1927 Tally Ho!

Yachting Club 1928 Nina
1912 Lurline A.E. Davis 1929 Jolie Brise
1923 Diablo A.R. Pedder 1930 Jolie Brise
1925 Mariner L.A. Norris 1931 Dorade
1926 Invader D.M. Lee 1933 Dorade
1928 Teva C.W. Stose 1935 Stormy Weather
1930 Enchantress M. Adams 1937 Zeearend
1932 Fayth W.S. McNutt 1939 Bloodhound
1934 Manulwa H. Dillingham 1941-45 no competition
1936 Dorade J. Flood 1947 Myth of Malham
1939 Blitzen T.J. Reynolds 1949 Myth of Malham
1941 Escapade D.W. Elliott 1951 Yeoman
1943-45 no competition 1953 Favona
1947 Dolphin F. Morgan 1955 Carina
1949 Kitten F.W. Lyon 1957 Carina
1951 Sea Witch A.L. McCormick 1959 Anitra
1953 Staghound I.P. Fulmor 1961 Zwerver
1955 Staghound I.P. Fulmor 1963 Clarion of Wight
1957 Legend C. Uilman 1965 Rabbit
1959 Nalu II P. Grant 1967 Pen Duick III
1961 Nam Sang A.B. Robbs, Jr. 1969 Red Rooster
1963 Isländer T. Corkett 1971 Ragamuffin
1965 Psyche D. Salisbury 1973 Saga
1967 Holiday Too R. Allan 1975 Golden Delicious
1969 Argonaut J. Andron
1971 Windward Passage R. Johnson 1977 Imp
1973 Chutzpah S. Cowan 1979 Tenacious
1975 Chutzpah S. Cowan 1981 Mordicus
1977 Merlin B. Lee 1983 Condor
1979 Arriba D. Choate 1985 Phoenix
1981 Sweet Okole D. Treadway 1987 Irish Independent
1983 Bravura I. Loube Pelt
1985 Montgomery Street D. Denning
1987 Merlin D. Campion

owner

E.G. Martin (U.K.)
Royal Engineer Yacht Club (U.K.) 
Lord Stalbridge (U.K.)
P. Hammond (U.S.)
R. Somerset (U.K.)
R. Somerset (U.K.)
R. Stephens (U.S.)
R. and O.J. Stephens (U.S.)
P. le Bouiillier (U,S.)
C. Bruynzeel (Neth.)
I. Bell (U.K.)

J. H. Illingworth (U.K.)
J.H. Illingworth (U.K.)
O. A. Aisher (U.K.)
Sir M, Newton (U.K.)
R.S. Nye (U.S.)
R. S. Nye (U.S.)
S. Hansen (Swed.)
W.N.H. van der Vorm (Neth.)
D. J. Boyer, D.P. Miller (U.K.)
R.E. Carter (U.S.)
E. Tabarly (Fr.)
R. E. Carter (U.S.)
S. Fischer (Austr.)
E. Lorentzen (Braz.)
P. C. Nicholson (U.K.)

R.D. Bagnall, skipper
D.W. Allen (U.S.)
T. Turner (U.S.)
G. Taylor, C. Volters (Belg.)
B. Bell (U.K.)
L. Bankson (U.K.)
S. Fein (Ire.)



Sports medicine, medical and paramedical 
supervision of athletes in training and in 
competition and the treatment of their in- 
juries. As participation in athletic Sports and 
games increased in the 20th Century, the need 
for special attention to Sports medicine be- 
came apparent. With its development came 
increased attention to and understanding of 
exercise physiology.

There are four aspects to Sports medicine: 
preparation of the athlete, prevention of ill- 
ness or injury, diagnosis and treatment of 
illness or injury, and rehabilitation and return 
of the injured athlete to Sports activity. Prepa­
ration, or conditioning, improves specific as­
pects of performance, such as speed, strength, 
and endurance. The diet of the athlete, spe­
cific exercise programs for specific Sports, and 
monitoring the duration and conditions of 
practice sessions are all-important.

Prevention of injury begins with a physical 
examination to identify any preexisting con­
ditions that might cause injury or illness to 
the athlete. Stretching exercises before practice 
or performance prevent injury from sudden 
strain. Practitioners of Sports medicine also 
advise the design of equipment, e.g., protec- 
tive padding or headgear, so as to reduce the 
chance of injury.

Sports medicine has developed many surgical 
techniques, particularly for knee injuries, that 
have come to be applied in general surgical 
and medical practice.

In Europe, Sports medicine has long been a 
recognized medical specialty, but it was recog­
nized more slowly in the United States. The 
International Federation of Sportive Medicine 
was founded in 1928 and by the 1980s had 
about 50 national affiliates.
Spotlight, device used to produce intense il- 
lumination in a well-defined area in stage, 
film, television, ballet, and opera production. 
It resembles a small searchlight but usually 
has shutters, an iris diaphragm, and adjustable 
lenses to shape the projected light. Coloured 
light is produced by a mechanism for slid­
ing or rotating coloured gelatin filters, called 
gels even though later made of acetate, into 
the beam. The first theatrical spotlight was 
the limelight (tf.v.), which gave way to such 
light sources as the are, electric discharge, and 
incandescent lamp. The practical lensed spot­
light was developed in 1879 by Louis Hart­
mann of the United States.
Follow spotlights project spots that can read- 

ily be changed to cover a large area or one as 
small as a human face. They turn easily on 
mounts to follow performers.
Spotswood, Alexander (b. 1676, Tangier, 
Morocco—d. June 7, 1740, Annapolis, Md.), 
one of the first British colonial governors of 
North America to appreciate the economic 
value of the Western frontier.
After service under the Ist duke of Marl- 

borough in the War of the Spanish Succes- 
sion (1701-14), he was appointed lieutenant 
govemor of Virginia (1710). In this post he 
recommended the establishment of a Virginia 
Company to carry on trade with the Indi­
ans, urged the construction of forts along the 
frontier, and personally organized and con- 
ducted in 1716 an exploring expedition into 
the Shenandoah Valley. After his term as gov- 
ernor ended (September 1722), he remained 
in Virginia, living near the ironworks he had 
established in Germanna, a settlement of Ger­
mans in Spotsylvania County (named in his 
honour). From 1730 to 1739 he served as 
deputy postmaster general of the colonies.
Spotsylvania Court House, Battle of (May 
8-19, 1864), Union failure to smash or out­
flank Confederate forces defending Richmond, 
Va., during the American Civil War. Fol- 
lowing the Battle of the Wildemess (May 5- 
6), Union Gen. Ulysses S. Grant moved his 
left flank forward, engaging the Confederate

forces of Gen. Robert E. Lee at Spotsylvania 
Court House, Virginia. The battle raged for 
about a week and a half, and on May 20 
Grant continued his march southeastward in 
a flanking movement toward the Confeder­
ate Capital. His casualties were 17,000; Lee’s,
8,000 .

spotted deer: see chital.
Spotted Tail, also called sinte-galeshka 
(b. c. 1833, Ft. Laramie [Wyoming], U.S.— 
d. Aug. 5, 1881, Rosebud Reservation, South 
Dakota), chief of the Bmle Teton Indians and, 
briefly, the Oglala Sioux who sought compro- 
mise and accommodation with the invading 
whites.

Spotted Tail was not a member of a ruling 
family, but he won the chieftainship over the 
hereditary claimant on the basis of his prowess 
as a warrior. In 1855 he, along with two other 
warriors, surrendered to white authorities to 
prevent punishment of the tribe in the wake 
of an attack on a military detachment. Spot­
ted Tail spent two years in prison and was 
regarded as a hero among his people upon 
release.
In 1865 Spotted Tail, in Opposition to fel- 

low Sioux chief Red Cloud, favoured allowing 
white gold-seekers to travel through Indian 
lands to reach the mines of Montana. In 1868 
he signed a treaty confining his people to a 
reservation in South Dakota and conceding 
the right of way for a railroad to be built 
on Indian land. When gold was discovered 
in the Black Hills, Spotted Tail attempted to 
negotiate sale of the mineral rights to the U.S. 
government. But his price ($60,000,000) was 
too high, and U.S. officials allowed miners to 
seek gold in the Black Hills without compen- 
sation to the Sioux.
Recognizing the futility of resistance, Spot­

ted Tail refused to go on the warpath even 
when prospectors swarmed over Indian lands. 
He kept his followers out of the conflicts 
of 1876—including Little Big Horn—and he 
helped persuade Crazy Horse to surrender in 
1877.
Spotted Tail assumed leadership of the Oglala 

as well as the Brule Teton Sioux when Red 
Cloud was deposed in 1881. Shortly thereafter 
he was assassinated as he left a council meet­
ing by a fellow tribesman named Crow Dog.
spotted turtle (Clemmys guttata), small fresh- 
water turtle (family Emydidae) found from 
southem Canada to the Southern and central 
United States. The spotted turtle has a Shell 
about 10 centimetres (4 inches) long. The up­
per Shell is smooth, with round, bright-yellow 
or orange spots on a brown background; the 
lower Shell is blackish, with orange or yellow 
markings.
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Spotted turtle (C lem m ys  g u tta ta )

By courtesy of the American Museum of Natural History, 
New York

The spotted turtle is a rather slow-moving 
reptile. It lives in shallow bodies of water, such 
as ponds, bogs, and ditches, and it commonly 
basks in groups in the sun.
Sprague, Kate Chase, original name kath- 
erine Jane chase (b. Aug. 13, 1840, Cincin­
nati, Ohio, U.S.—d. July 31, 1899, Washing­
ton, D.C.), daughter of Abraham Lincoln’s

177 Spranger, (Franz Ernst) Eduard

secretary of the treasury, Salmon Chase; while 
continually attempting to advance her father’s 
political fortunes, she became a national fash- 
ion and social celebrity.

Educated by her father and in private schools, 
Kate Chase became the emotional focus of her 
father’s life after the deaths of her mother and 
stepmother. By the age of 16 she was acting 
as his official political hostess, and by the age 
of 20 she was striving eamestly to secure the 
Republican presidential nomination for him 
at the Chicago Convention in 1860.

Moving to Washington when Salmon Chase 
was appointed treasury secretary, Kate Chase 
quickly emerged as the toast of Capital society 
and fashion queen of the nation. On Nov. 
12, 1863, she manied William Sprague in an 
elaborate and highly publicized wedding. She 
used Sprague’s wealth to further her father’s 
political ambitions at the expense of Lincoln. 
And in 1868 she waged another vigorous cam- 
paign to win the Republican nomination for 
him.

The economic crisis of 1873 put the Spragues 
in financial difficulty, and an already trou- 
bled marriage began to fall apart. Their quar- 
rels were detailed in newspapers, as were the 
eventual divorce proceedings. In 1882 Kate 
Chase Sprague, newly divorced, sailed for Eu­
rope with her three daughters. She returned to 
Washington in 1886 and lived there the rest 
of her life in poverty.

To make the best use of the Britannica, 
consult the index  first

sprain, overstretching or tearing of fibres in 
one or more of the ligaments that support 
a joint, caused by forced movement beyond 
their range. Symptoms include sudden severe 
pain, then swelling around the joint, tender- 
ness, stiffness, and often black-and-blue marks 
as a result of bleeding into the joint. The 
common sites for sprains are the ankle, wrist, 
knee, finger or toe joints, and sacroiliac joint 
in the lower back. The usual treatment in- 
volves support and protection of the joint by 
adhesive bandaging and the use of graded ex­
ercises until healing is complete. If the sprain 
is severe, surgery to reunite ligaments may be 
necessary.
Spranger (van den Schilde), Bartholo- 
maeus, also spelled bartholomeus 
sprangers, or SPRANGERSON (b. March 21, 
1546, Antwerp, Hapsburg Netherlands—d. 
August 1611, Prague), Antwerp painter noted 
for his paintings of nudes executed in the late 
Mannerist style. In his efforts to develop a 
Northern artistic canon of the human figure, 
Spranger employed mannered poses, slender, 
elongated bodies, and a gleaming, brittle tex- 
ture in his work. The figures smile invitingly, 
and the influence of Parmigianino and Cor­
reggio is evident in their voluptuous contours.

Spranger went to Italy in 1567 and during 
a 10-year period spent in Rome and Par­
ma, he assisted in completing an interrupted 
fresco project. Later, while working in Paris 
( c . 1565), he was influenced by the work 
of Francesco Primaticcio and Niccolö dell’ 
Abbate. He returned to Rome in 1567 and 
became an assistant to Taddeo Zuccari, later 
working in Vienna for the emperor Maximil­
ian II. In 1581 he was appointed court painter 
in Prague by the emperor Rudolf II, and he 
remained in that city thereafter. The engraver 
Hendrik Goltzius made populär copies of 
Spranger’s work, resulting in their becoming 
widely known.
Spranger, (Franz Ernst) Eduard (b. June 
27, 1882, Berlin—d. Sept. 17, 1963, Tübin­
gen, W.Ger.), German educator and Philoso­
phen He served as professor of philosophy
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in Leipzig (1911-20), Berlin (1920-45), and 
Tübingen (from 1946), and in 1937-38 he 
lectured in Japan. He was briefly imprisoned 
in Berlin late in World War II (1944) but was 
released at the request of the Japanese ambas- 
sador.

Spranger was a student of Wilhelm Dilthey 
and continued his teacher’s research in the 
Geisteswissenschaften (human Sciences), em- 
phasizing in his most important works, Die 
Lebensformen (1914; Types of Men, 1928) 
and Psychologie des Jugendalters (1924; “The 
Psychology of Youth”), the effects of culture 
and history on human ethics and actions. His 
theories on education as both a reflection of 
and a possible solution to the moral and social 
Problems of the adolescent were influential on 
German education in the 1920s.
sprat (fish): see bristling.
Sprat, Thomas (b. 1635, Beaminster, Dorset, 
Eng.—d. May 20, 1713, Bromley, Kent), En- 
glish man of letters, bishop of Rochester and 
dean of Westminster. A prose stylist, wit, and 
founding member and historian of the Royal 
Society, he is chiefly remembered for his in- 
fluence on language reform and for his biog- 
raphy of the poet Abraham Cowley. In his 
History of the Royal Society of London (1667), 
a propagandist defense rather than a factual 
account of the new scientific society, he crit- 
icizes the “inkhom terms” (leamed jargon) 
and sonorous stylistic swellings of Restoration 
prose. He advocated the retum to the style of 
a simpler age.

Sprat was the close friend and literary execu- 
tor of Cowley, and his An Account of the Life 
and Writings of Mr. Abraham Cowley (1668) 
was the first biography of a writer attempting 
to show the interrelation between the poet’s 
life and personality and his works. Although 
he referred to the charm and interest of Cow­
ley’s letters, he considered it an impropriety 
to publish them and presumably destroyed 
them.
Spratly Islands, group of reefs in the South 
China Sea, located midway between Vietnam 
and the Philippines and claimed by several 
countries. Of the 12 main islets, the largest 
is the 90-ac (36-ha) Itu Aba. Another, called 
Spratly Island or Storm Island, measures 900 
ft by 1,500 ft (275 m by 450 m). Turtles and 
seabirds are the only permanent inhabitants.

Before 1970 the main significance attached to 
the islands was their strategie location. France 
held them between 1933 and 1939. During 
World War II Japan occupied the archipelago 
and developed it as a submarine base. After 
the war China established a garrison on Itu 
Aba, which the Chinese Nationalists main- 
tained after their exile to Taiwan. When Japan 
renounced its claim to the islands in 1951, 
Taiwan, mainland China, and Vietnam all de- 
clared themselves the rightful owners, and the 
Philippines added a claim based on proximity 
in 1955.

In the 1970s the prospect of large offshore 
oil deposits brought renewed interest in the 
islands. South Vietnam announced the in- 
corporation of the group into Phuoc Tuy 
province in 1973 and let contracts to foreign 
Companies to explore for oil. When China re- 
acted by asserting its claim to the Spratlys, as 
well as claiming and occupying the Paracels 
to the north, South Vietnam occupied three 
of the Spratly Islands (including Spratly Is­
land itself) to forestall a Chinese occupation. 
Taiwanese troops remained on Itu Aba. The 
Philippines then moved forces onto seven of 
the remaining islets, built an airstrip (1976) on 
Pagasa Island, and announced plans to con­
struct a fishing harbour and fish refrigeration 
plant. By the early 1980s, Vietnam, China, 
Taiwan, Malaysia (with its occupation of Tu-

rumbu Layang-Layang reef [June 1983]), and 
the Philippines all had conflicting claims to 
the Spratlys, supported (except in the case of 
China) by garrisons on various islands.
sprayer, in agriculture, device for distributing 
a Chemical, usually a pesticide or herbicide, 
in liquid form. Increasing efforts to control 
weeds and pests chemically were accompanied 
by heightened research in sprayer design in the 
late 20th Century with the objective of giving

Row-crop sprayer applying pesticides
By courtesy of Ransomes Sims & Jefferies, Ltd., Ipswich, Eng.

uniform, precise applications with minimum 
expenditure of Chemical. Compressed-air or 
motor-driven Sprayers range from small man- 
ual types to large tractor- or trailer-mounted 
models with horizontal booms the nozzles of 
which may be adjusted to row widths.

A device that distributes pesticide or herbi­
cide in dry powder form is usually called a 
duster. See crop duster.
spreading yew (plant): see Japanese yew.
Sprechstimme (German: “speech-voice”), in 
music, a cross between speaking and singing in 
which the tone quality of speech is heightened 
and lowered in pitch along melodie contours 
indicated in the musical notation. Sprech­
stimme is frequently used in 20th-century 
music.

Its introduction is especially associated with 
the composer Arnold Schoenberg, who first 
used it in his Pierrot Lunaire (1912). It had 
been used earlier, however, in the melodrama 
Königskinder (1897; Children of the King), by 
Englebert Humperdinck.
Spree River, river in Germany, rising in 
the Lausitzergebirge (Lusatian Mountains) just 
above Neugersdorf and flowing north past 
Bautzen and Spremberg, where it splits tem- 
porarily into two arms. After passing Cottbus 
the river divides into a network of Chan­
nels, forming a marshy wooded region known 
as the Spreewald as far as Lübben. It then 
passes Fürstenwalde and Köpenick and winds 
through Berlin in several branches to join the 
Havel River (a tributary of the Elbe) at Span­
dau after a course of 250 mi (403 km). The 
Spree drains an area of 3,900 sq mi (10,100 sq 
km). Much of the Spreewald is now cultivated 
(market gardening) and is also a populär ex- 
cursion area for Berliners. The Spree River is 
connected with neighbouring rivers by canals, 
the chief of which is the Oder-Spree-Kanal 
running southeast from Berlin.

Transporting animal feed on the Spree River, 
Germany
B. Backhaus-Pohl— ZEFA

Sprengel, Christian Konrad (b. Sept. 22, 
1750, Spandau, Ger.—d. April 7, 1816, Ber­
lin), German botanist and teacher whose stud­
ies of sex in plants led him to a general theory 
of fertilization which, basically, is accepted to- 
day.

Sprengel studied theology and languages, 
spent some years as a schoolmaster in Spandau 
and Berlin, and became rector of Spandau. 
In pursuing botanical studies he neglected his 
duties, and, after his dismissal in 1794, with 
a pension, he went to Berlin. As a theologian, 
he believed that everything in nature was cre- 
ated for a purpose, and in observing plants 
he attempted to uncover the purpose of each 
minute part.

Sprengel discovered that the nectaries (nectar- 
producing organs in flowers) were indicated 
by special colours, and he reasoned that the 
colour attracted insects. The insects, he found, 
were the means of conveying pollen from the 
stamen (male part) of one flower to the pistil 
(female part) of another. He also discovered 
that in many bisexual flowers the stamen 
and pistil mature at different times, and self- 
fertilization thus cannot occur; fertilization is 
accomplished instead by the transfer of pollen 
from one flower to another. The process of 
maturation of the male and female paris at 
different periods he called dichogamy, a term 
that is still used, and he traced the process in 
fine detail. He discovered that some flowers 
rely on the wind to transfer their pollen and 
studied the differences between these flowers 
and those fertilized by insects.

Sprengel believed that his principles ex- 
plained all of the characteristics of flowers, 
such as Position, size, form, colour, odour and 
time of flowering. He published his observa- 
tions and thoughts in Das entdeckte Geheimnis 
der Natur im Bau und in der Befruchtung der 
Blumen (1793; “The Newly Revealed Mystery 
of Nature in the Structure and Fertilization 
of Flowers”). When his book was not well 
received, Sprengel became depressed and did 
not publish the results of his other botanical 
research. He tumed to philology, but did not 
distinguish himself in it. His book, after long 
neglect, was recognized in 1841 by the En- 
glish naturalist Charles Darwin, who was so 
impressed by it that much of his own work on 
flowers arose from Sprengel’s researches.
spring, in hydrology, opening at or near the 
surface of the Earth for the discharge of wa­
ter from underground sources. A spring is a 
natural discharge point of subterranean water 
at the surface of the ground or directly into 
the bed of a stream, lake, or sea. Water that 
emerges at the surface without a perceptible 
current is called a seep. Wells are holes exca- 
vated to bring water and other underground 
fluids to the surface.
A brief treatment of springs and seeps fol- 

lows. For full treatment see macropaedia: 
Hydrosphere.

Water in springs, seeps, and wells generally 
originates as rainfall that has soaked into the 
soil and percolated into underlying rocks. Per­
meable rocks (those containing interconnected 
pore spaces through which water can mi- 
grate), such as limestone and sandstone, store 
and transmit water and are called aquifers. 
Sometimes the water in an aquifer becomes 
confined between two impermeable rock lay- 
ers, such as clay or shale. When these strata 
are tilted or folded into a structural trap, the 
water in the lower part of the aquifer is stored 
under pressure. If the pressure is sufficiently 
high and a well is sunk through the capping 
layer, the water will rise to the surface without 
pumping. This is called an artesian well.

The aquifers that receive and discharge the 
largest quantities of groundwater are uncon- 
solidated materials such as sand and gravel. 
These aquifers occur widely and discharge 
groundwater partly through springs, but mostly 
through evaporation and seepage. Well-water



is obtained mostly from such aquifers, partic- 
ularly those underlying lowland areas. In lime- 
stone regions, rainwater sinks through holes or 
other openings and is drained chiefly through 
underground passages. Basalt and sandstone 
aquifers are also sources of water for many 
springs. Most of the springs whose individual 
discharges exceed three cubic metres per sec- 
ond (100 cubic feet per second) originate from 
limestone and basalt aquifers.

Springs can be classified by their water tem- 
perature. A thermal or hot spring has a wa­
ter temperature significantly higher than the 
mean air temperature of the surrounding area. 
Thermal springs occur in volcanic regions and 
in areas where rock layers have been broken 
and folded in geologically recent time. Gey- 
sers, a spectacular form of hot spring, eject 
tall plumes of hot water and steam. Springs 
containing a noticeable amount of dissolved 
substances are called mineral springs. Most 
thermal springs are rich in dissolved minerals 
while many mineral springs are warm. A cold 
spring has a water temperature less than the 
mean air temperature of the surrounding area.
The quality of water discharged by a spring 

depends on the type of aquifer and rock strata 
through which the water has passed, the tem- 
peratures along the route, and the volume of 
circulating water, past and present. Ground­
water is least modified where it travels shal- 
lowly over short distances through pervious 
formations depleted of soluble minerals. Sand 
and gravel aquifers in humid regions yield 
good quality water, whereas water from springs 
and seeps in arid areas may be contaminated 
by undesirable mineral deposits. The water 
quality in sedimentary rocks of marine origin 
depends on the degree of freshwater flushing. 
After the brine has been washed away, lime- 
stone and sandstone rocks usually yield good 
quality, though hard, freshwater.
spring, in technology, elastic machine com­
ponent able to deflect under load in a pre- 
scribed manner and to recover its initial shape 
when unloaded. The combination of force and 
displacement in a deflected spring is energy, 
which may be stored when moving loads are 
being arrested or when the spring is wound

up for use as a power source. Although most 
springs are mechanical, hydraulic and air 
springs are also obtainable.

The helical spring, in which wire is wrapped 
in a coil that resembles a screw thread, is 
probably the most commonly used mechani­
cal spring. It can be designed to carry, pull, or 
push loads. Twisted helical (torsion) springs 
are used in engine starters and hinges. Heli­
cal tension and compression springs have nu- 
merous uses, notably automobile suspension 
Systems, gun-recoil mechanisms, and closing 
valves on engines.

The leaf spring is used mainly for vehicle 
suspension and in one form consists of a stack 
of slightly curved narrow plates of equal width 
and varying length clamped together, with the 
shorter plates in the centre to form a semi- 
elliptical shape. The ends of the longest plate 
are attached to the vehicle by pin connections,

and the vehicle axle is clamped to the centre, 
at which point the stack is thickest.
The spiral spring is made from flat strip or 

wire coiled up in the manner of the groove 
on a phonograph record. As a mainspring or 
hairspring, it provides a compact source of 
energy in clocks and watches; it is also used 
on typewriters and parking meters.
The torsion-bar spring shown in the figure 

is used in the suspension Systems of some 
automobiles. The circular torsion bar is fixed 
in plate B and supported but free to rotate 
in plate A. A load applied at point C on the 
lever twists the bar, and the stiffness of the 
suspension, which depends on the length and 
diameter of the bar and the length of the lever, 
can be easily varied by changing L.
An air spring is basically a column of air 

confined within a rubber-and-fabric container 
shaped like a bellows. The spring action results 
from the compression and expansion of the 
air. When used on road vehicles, air springs 
can keep the vehicle at a constant standing 
height regardless of load.

Hydraulic springs are comparatively small, 
thick-walled cylinders in which the spring ef­
fect is produced by applying a load to the fluid 
in the cylinder through a small piston entering 
at the centre of one end of the cylinder. The 
piston movement, or deflection, is produced 
by the compression of the fluid and the defor- 
mation (buiging) of the cylinder walls. These 
springs are particularly useful in applications 
requiring high load capacities and stiffnesses.
spring, in climatology, season of the year be­
tween winter and summer during which tem­
peratures gradually rise. It is generally defined 
in the Northern Hemisphere as extending 
from the vemal equinox (day and night equal 
in length), March 20 or 21, to the summer sol- 
stice (year’s longest day), June 21 or 22; and 
in the Southern Hemisphere from September 
22 or 23 to December 22 or 23. The spring 
temperature transition from winter cold to 
summer heat occurs only in middle and high 
latitudes; near the Equator, temperatures vary 
little during the year. Spring is very short in 
the polar regions. For physical causes of the 
seasons, see season.

In many cultures spring has been celebrated 
with rites and festivals revolving around its 
importance in food production. In European 
languages, the concept of spring is associated 
with the sowing of crops. During this time 
of the year all plants, including cultivated 
ones, begin growth anew after the dormancy 
of winter. Animals are greatly affected, too: 
they come out of their winter dormancy or 
hibemation and begin their nesting and repro- 
ducing activities; and birds migrate poleward 
in response to the warmer temperatures.
Spring, Howard (b. Feb. 10, 1889, Cardiff, 
Wales—d. May 3, 1965, Falmouth, Comwall, 
Eng.), Welsh-bom British novelist whose chief 
strength lies in his understanding of provincial 
life and ambition. Most of his books tracé the 
rise of a character from poverty to affluence, 
often melodramatically.

The son of a gardener, Spring left school at 
the age of 11 but continued his education in 
the evenings, eventually becoming a newspa- 
per reporter and book critic. His first novel, 
Shabby Tiger (1934), had a sequel, the partly 
autobiographical Rachel Rosing (1935). With 
his best-selling novel O Absalom! (1938)—af­
terward reissued as My Son, My Son (filmed 
1940)—Spring won worldwide fame. He set- 
tled in Comwall, the setting for books that 
followed, such as Fame Is the Spur (1940), 
Hard Facts (1944), and The Houses in Be­
tween (1951).
spring balance, weighing device that utilizes 
the relation between the applied load and the 
deformation of a spring. This relationship is 
usually linear; i.e., if the load is doubled, the 
deformation is doubled. In the circular bal-
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ance shown in the figure, the upper ends of 
the helical springs are attached to the casing 
and the lower ends to a crossbar that can 
move relative to the casing and to which the

suspension

Spring balance
From J.L. Nayler and G.H. Nayler, Dictionary o f M echanical Engineering

load hook is attached. The pinion to which 
the indicating pointer is attached is pivoted in 
the casing and meshes with the rack, which 
is pivotally connected to the crossbar and is 
pressed into contact with the pinion by the 
rack spring.

When a load is applied, the springs are 
stretched, and movement of the crossbar with 
the rack attached rotates the pinion and the 
load-indicating pointer. The dial is graduated 
in scale units that depend on the stiffness of 
the springs: the stiffer springs have larger scale 
units and higher load capacity.

Spring balances are widely used commer- 
cially; those with high-load capacities are 
frequently suspended from crane hooks and 
are known as crane scales. Smaller units for 
household use are called fish scales.
spring beauty (Claytonia virginica), small, 
succulent, spring-flowering perennial plant, of 
the purslane family (Portulacaceae), native to 
eastem North America, and often planted in 
moist shady areas of rock gardens. It grows to 
30 centimetres (about 12 inches) from a glo- 
bose corm and produces narrow leaves, about 
13 cm long, and a loose cluster of small deli­
cate white flowers tinged with pink.
spring beetle: see click beetle.
Spring Green, village, Sauk County, south 
central Wisconsin, U.S., near the Wisconsin 
River, 35 mi (56 km) west-northwest of Madi- 
son. It originated in the 1860s as a shipping 
point for livestock and wheat and was incor­
porated in 1869. The place is, however, best 
known for its association with Frank Lloyd 
Wright (b. 1867 at Richland Center, 20 mi 
northwest), who chose Spring Green as the 
site for the famous “Taliesin,” his home be- 
gun in 1911 and rebuilt after fires of 1914 
and 1925. A building that hugs the hills on 
which it was constructed, it is now known as 
“Taliesin East” to differentiate it from “Ta­
liesin West,” Wright’s winter home in Scotts- 
dale, Ariz. At Spring Green in 1933 Wright 
established the Taliesin Fellowship, his first 
architectural school for apprentices; the build­
ings now constitute the summer headquarters 
of the Frank Lloyd Wright Foundation. Also 
in the village is the Spring Green Restaurant, 
the only building for public eating designed 
by Wright. A few miles south is another un- 
usual architectural structure—“The House on 
the Rock,” designed by Alexander Jordan (a
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Wright disciple), 450 ft (140 m) above the 
Wisconsin River Valley; the house features 
several pools of water running through the 
interior and trees growing through the roof. 
Wright is buried in Spring Green. Pop. (1980) 
1,265.4
Spring of Khosrow Carpet, also called win­
ter of khosrow carpet, ancient Persian 
carpet, possibly the most costly and magnifi- 
cent of all time, made for the Ctesiphon palace 
of the Säsänian king Khosrow I (reigned ad  
531-579). Described in the historical annals 
of the Arab at-Tabari, it became the model for 
subsequent Garden carpets. It was called the 
Spring of Khosrow because it represented, in 
silk, gold, silver, and jeweis, the splendour of 
flowering spring. It was also called the Winter 
carpet because it was used in bad weather, 
when real gardens were unavailable. As such, 
it symbolized the king’s power to command 
the retum of the seasons.

Its design was a formalized paradise with 
streams, paths, rectangular plots of flowers, 
and flowering trees. Water was represented by 
crystals, soil by gold, and fruits and flowers 
by precious stones. When the Arabs captured 
Ctesiphon (ad  637), the carpet (about 84 
square feet [7.8 square metres]) was cut into 
fragments and distributed to the troops as 
booty.
spring peeper {Hyla crucifer), small tree frog 
(family Hylidae) found in ponds, marshes, and 
other damp areas in the United States. Out­
side of the breeding season, when it may be 
found in woodland ponds, the spring peeper 
is seldom seen.

The spring peeper, with its high, whistling 
call, is one of the first frogs to vocalize in 
spring. It is grayish, tan, or olive brown with 
an X-shaped, often irregulär, brown mark on 
its back, and it grows to a length of about 2 
to 3.5 centimetres (3A to 1 Vs inches).
spring salmon: see king salmon.
spring tide, tide of maximal range, near the 
time of new and full Moon when the Sun 
and Moon are in syzygy—i.e., aligned with 
the Earth. Conjunction is the time during new 
Moon when the Sun and Moon lie on the 
same side of the Earth; Opposition is the other 
syzygy condition that occurs during full Moon 
when the Sun and Moon are positioned on 
opposite sides of the Earth. In either case of 
syzygy, the tide-producing forces of the Sun 
and the Moon reinforce each other, and the 
tidal amplitudes on Earth are at their greatest. 
See tide,
springbok, also called springbuck (Antidor- 
cas marsupialis), the national and sporting 
emblem of South Africa, a graceful, strikingly 
marked, gazelle-like antelope of the family 
Bovidae (order Artiodactyla). It is native to 
the open, treeless plains of Southern Africa. It 
once roamed in enormous herds, sometimes

Springbok (Antidorcas marsupialis)
Russe Kinne— Photo Researchers

in such dense masses that it destroyed the 
area over which it passed; it is now, however, 
much reduced in numbers.
The springbok stands about 80 centimetres 

(32 inches) at the shoulder and is character- 
ized by a fold of skin that runs from midback 
to rump and can be opened in times of ex- 
citement to display a crest of white hair. Its 
coat is reddish brown with a broad, horizon­
tal dark-brown band on each side and with 
white underparts, head, tail, and rump. Both 
sexes have ringed, lyre-shaped homs. When 
alarmed or excited, the springbok character- 
istically makes a series of stiff-legged, vertical 
leaps up to 3.5 metres (11.5 feet) high. This 
action, known as pronking, is performed with 
the head down, the hooves bunched, and the 
back arched.
Springbok Flats, Afrikaans springbokvla 
extensive plain, north central Transvaal, South 
Africa, extending northeast from Pretoria for 
about 100 mi (160 km) to the town of Zebe- 
diela. The name indicates an abundance of 
springboks, but now little game remains ex- 
cept in preserves. The whole plain, with an 
average elevation of about 3,300 ft (1,000 m), 
is extremely flat and featureless with the ex- 
ception of a few isolated hills. The climate is 
hot with an annual rainfall of about 24 in. 
(600 mm) and little surface runoff. Vegetation 
is thomveld and grassland, and the black turf, 
soil derived from basalt, is fertile. It is mainly 
cattle-raising country; com (maize), peanuts 
(groundnuts), and large quantities of oranges 
are harvested (with irrigation) near Zebediela. 
Coal occurs and agate is found in the allu­
vial gravel and residual soil derived from the 
Drakensberg lava. The plain is well served by 
railways and roads.
Springdale, city, Benton and Washington 
counties, just north of Fayetteville in the Ozark 
Mountains, northwestern Arkansas, U.S. The 
settlement, begun (1850) around a spring, was 
named Spring-in-the-Dale; it was shortened 
after the anival of the St. Louis—San Francisco 
Railway. The city developed as a distribution 
centre for poultry, eggs, fruits, and vegetables. 
Vineyards are in the vicinity. Other economie 
factors are trucking, tourism, and light manu- 
facturing. Inc. 1878. Pop. (1982 est.) 24,185.
Springer, Axel (Cäsar) (b. May 2, 1912, Al­
tona, near Hamburg, Ger.—d. Sept. 22, 1985, 
West Berlin), German publisher who founded 
Axel Springer Verlag AG, one of the largest 
Publishing concerns in Europe.

Springer was the son of a printer and pub­
lisher. After limited schooling, he worked as 
an apprentice in various printing and Pub­
lishing concerns; he received his journalism 
training at a news agency and at his father’s 
paper, the Altomer Nachrichten.

In 1945 Springer started to build his own 
Publishing Company. By the time of his death, 
the Axel Springer Publishing Group was Pub­
lishing Die Welt, a highly regarded conserva- 
tive daily; Bild-Zeitung, a daily tabloid; the 
Hamburger Abendblatt; the Berliner Morgen­
post; and other newspapers; in addition to ra­
dio and television program guides; two book- 
publishing concerns (Ullstein and Propyläen); 
and an audiovisual enterprise.

In 1959-60 he moved his operations from 
Hamburg to Berlin in what he intended as 
a symbolic protest over the partition of Ger­
many. Springer also supported the state of 
Israel and worked to further German-Jewish 
reconciliation.
Springeran Series, division of Pennsylva- 
nian rocks and time in the U.S. (the Penn- 
sylvanian Period, roughly equivalent to the 
Upper Carboniferous, began about 325,000,- 
000 years ago and lasted about 45,000,000 
years); it is named for exposures studied in 
the region of Springer, Okla. The Springeran 
has generally been included within the Mor- 
rowan Series, the lowermost Pennsylvanian

Series, but evidence now seems to indicate 
that Springeran faunas are older than those 
of the Morrowan Series and younger than 
those of the Chesterian Series, the uppermost 
series of the preceding Mississippian Period. 
Springeran rocks consist of sandstones, shales, 
and limestones in which an Early Pennsylva­
nian fossil fauna has been found.
Springfield, city, Capital of Illinois, U.S., and 
seat (1825) of Sangamon County, on the San- 
gamon River in the central part of the state. 
The first settler, Elisha Kelly from North Ca­
rolina, built a cabin (1818—19) on what is now 
the corner of Klein and Jefferson streets. The 
city took its name from nearby Spring Creek.

State House, Springfield, III.

Springfield had a population of less than 3,000 
when the seat of government was transferred 
there in 1837 from Vandalia, largely through 
the efforts of young Abraham Lincoln and 
eight other members of the Illinois legislature 
(known as the “Long Nine” because they were 
all over six feet tall). Lincoln moved to Spring­
field from New Salem on April 15, 1837, and 
lived there until he became president in 1861.

In the Old State Capitol (1837-53, rebuilt 
in the 1960s as a state historie site), Lincoln 
served his last term in the legislature (1840- 
41), practiced before the state Supreme Court, 
delivered his “House Divided” address, and 
maintained an office as president-elect. His 
body lay in state there (May 4, 1865), and in 
the historical library is a collection of Lincolni- 
ana. The locations of Lincoln’s law offices and 
the Globe Tavem (where his first inaugural 
speech was written) are marked with bronze 
plaques. Lincoln’s unpretentious house at 8th 
and Jackson streets has been restored. This 
home, with the four-block area surrounding 
it, was designated a national historie site in 
1971. In Oak Ridge Cemetery northwest of 
the city is the Lincoln Tomb, which holds the 
bodies of Lincoln, his wife, Mary, and their 
sons Edward, Willie, and Tad. The memorial 
is 117 ft (36 m) tall and is surmounted by a 
granite shaft. The First Presbyterian Church 
contains the Lincoln family pew.

The State House (1868-88) is 361 ft high at 
the top of its dome. The Centennial Building 
(1918-23) commemorates the lOOth anniver- 
sary of Illinois statehood. The Govemor’s 
Mansion was first occupied by Gov. Joel A. 
Matteson in 1855.

Springfield is a Wholesale and retail cen­
tre for a rich farming area producing com 
(maize), wheat, soybeans, and livestock. It is 
the site of the Illinois State Fair, held annually



since 1893. Principal manufactures include 
industrial tractors, garage equipment, electric 
metres and electronic equipment, brick and 
concrete products, and paints. Tourism is an 
economic asset. The city is the national head­
quarters of several insurance Companies. It 
is the seat of Springfield College in Illinois 
(1925), Diocesan Seminary of the Immaculate 
Conception (1956), Lincoln Land Community 
College (1969), and Sangamon State Univer­
sity (1970).

The Lincoln Memorial Garden and Nature 
Center is near Lake Springfield (a reservoir 
completed in 1934) at the southeast edge of 
the city. The home of Vachel Lindsay, the 
Springfield poet, is maintained as a museum. 
The Daughters of Union Veterans of the Civil 
War have their headquarters and a memorial 
museum in Springfield. Camp Butler National 
Cemetery, formerly the site of a Civil War 
prison camp, is 7 mi (11 km) east. Lincoln’s 
New Salem Historie Site is 24 mi northwest. 
Clayville Stagecoach Stop, a restored wayside 
inn (built in 1824 and named for Henry Clay, 
the statesman and orator), is 14 mi northwest. 
Inc. village, 1832; city, 1840. Pop. (1980) city, 
99,637; (1982 est.) metropolitan area (smsa), 
187,700.
Springfield, city, seat (1812) of Hampden 
County, southwestem Massachusetts, U.S., on 
the Connecticut River. It forms a contiguous 
urban area with Agawam and West Spring­
field (west), Chicopee and Holyoke (north), 
Ludlow (northeast), Wilbraham and Hamp­
den (east), and East Longmeadow (south). 
William Pynchon, one of the original paten- 
tees of the Massachusetts Bay Colony, founded 
a Settlement (now Agawam) on the river’s 
west bank in 1635. The colonists’ livestock 
did so much damage to the comfields of the 
Indians, however, that the community moved 
to the present east-bank site in 1636. It was 
organized as a town in 1641 and named for 
Pynchon’s birthplace in England. Pynchon’s 
autocratie rule ended in 1652 when he re- 
tumed to England, after being condemned by 
the Massachusetts General Court for a book 
attacking the Calvinist doctrine of atonement.

Naismith Memorial Basketball Hall of Fame, 
Springfield, Mass.
Mark Sexton

Springfield’s transformation from a farming 
to a manufacturing community was hastened 
by the building of an arsenal in 1777, which 
supplied arms during the Revolutionary War 
and was a target of attack during Shays’s Re­
bellion in 1786. During the Civil War the 
Armory (built 1794 and now a national his­
torie site) produced the well-known Springfield 
muskets; it became a principal manufactory 
of small arms and later developed the Spring­
field and Garand rifles. The Organ of Rifles 
(so-called for the resemblance of stacked arms

to organ pipes), made famous by Longfellow’s 
poem “The Arsenal at Springfield,” is dis- 
played in the Armory Museum.

Possessing abundant waterpower and con­
nected by railroad to Boston in 1835, Spring­
field soon became an industrial town. Machin- 
ery, electrical equipment, Chemicals, rubber 
goods, plastics, printed matter, and clothing 
have become important products in its diver- 
sified economy. The G. & C. Merriam Com­
pany, publishers of Merriam-Webster dictio- 
naries since 1843, has its headquarters there. 
A group of buildings comprising three mu­
seums, a library, a planetarium, and an art 
gallery, occupies the Quadrangle centre of the 
city. Eastem States Exposition Park in West 
Springfield is the site of one of the largest an- 
nual (September) industrial-agricultural fairs 
in the eastem U.S.; Storrowtown (a recon- 
structed old New England village) and two 
theatres are within the park. Springfield Col­
lege was founded in 1885; other colleges are 
the American International College (1885), 
the Western New England College (1919), and 
the Springfield Technical Community College 
(1965). The city’s Naismith Memorial Na­
tional Basketball Hall of Fame commemorates 
James Naismith, who originated basketball 
there in 1891. Inc. city, 1852. Pop. (1980) city, 
152,319; metropolitan area (smsa), 530,668.
Springfield, city, seat (1833) of Greene 
County, southwestem Missouri, U.S., near 
the James River, at the northem edge of the 
Ozark Highlands, north of the Table Rock 
Lake area. Settled in 1829, its growth was 
slow until the period of heavy westward mi- 
gration, when pioneers were attracted by its 
location on important land routes. During 
the Civil War, the city was held for a few 
months by Confederate forces after the Battle 
of Wilson’s Creek (Aug. 10, 1861; fought 11 
mi [18 km] south) until they were expelled 
by Federal troops in Febmary 1862. “Wild 
Bill” Hickok lived in Springfield and scouted 
for the Federais; he was acquitted there of the 
murder of Dave Tutt. An extension of the At­
lantic and Pacific Railroad (1870) resulted in 
the development of a rival community, North 
Springfield, which merged with Springfield in 
1887.
The city’s agricultural-based economy (dairy 

products, poultry, stockyards) is augmented by 
light manufacturing (steel products, television 
sets, paper containers, refrigeration motors, 
and V-belts) and educational institutions. The 
latter include Drury College (1873), Southwest 
Missouri State University (1905), Evangel Col­
lege (1955), Central Bible College (1922), and 
Baptist Bible College. The International Head­
quarters of the Assemblies of God Church is in 
the city. Inc. 1838. Pop. (1980) city, 133,116; 
(1982 est.) metropolitan area (smsa), 210,600.
Springfield, township, Union County, north- 
eastem New Jersey, U.S., immediately west of 
Newark, on the eastem slope of the Watchung 
Mountains. The area, settled around 1717, 
was the scene of a Revolutionary battle on 
June 23, 1780, when American forces stopped 
the British in their advance on Morristown. 
Bret Harte’s poem “Caldwell of Springfield” 
commemorates James Caldwell, the “fighting 
parson,” who gave Watts hymnals from the 
Presbyterian Church to defending patriots be­
cause they lacked paper wadding for their 
muskets. Its chief manufactures are electrical 
and Communications equipment. Inc. 1793. 
Pop. (1980) 13,955.
Springfield, city, seat (1818) of Clark County, 
west central Ohio, U.S., on Buck Creek and 
Mad River, 25 mi (40 km) northeast of Day- 
ton. The original Settlement by James Demint 
and migrant Kentuckians in 1799 was on the 
site of the village of Old Piqua (birthplace 
of Tecumseh, the Shawnee Indian chief). It 
was laid out in 1801 and named by the wife 
of Simon Kenton, an Indian scout who had
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settled there, for the springs in nearby cliffs. 
The arrival of the National (Cumberland) 
Road sustained its growth. The manufacture 
of farm machinery (now a leading industry) 
began there in 1855 when William Whiteley 
invented a successful binder. In the 1880s the 
joumal Farm and Fireside was published in 
Springfield as a house organ by P.J. Mast; this 
formed the basis of the Crowell-Collier Pub­
lishing ventures (now part of the Macmillan 
Organization). One of the earliest programs 
of the 4-H Club movement of “leaming by 
doing” for young people was started (1902) 
there by A.B. Graham. George Harrison Shull 
(bom nearby in 1874) conducted his early hy­
brid com experiments in Springfield, which is 
now the trading centre for a fertile agricultural 
area. Manufactures are well-diversified and in 
addition to farm implements include hoisting 
machinery, funeral supplies, tools, monorails, 
and a variety of iron and steel products. The 
city is the seat of Wittenberg University (Lu- 
theran Church in America; 1845) and Clark 
Technical College (1962). Inc. village, 1827; 
city, 1850. Pop. (1980) 72,563.
Springfield, town (township), Windsor 
County, southeastem Vermont, U.S., on the 
Black River near its junction with the Con­
necticut River. It includes Springfield Village, 
Gould’s Mill, Kendall, and North Springfield. 
The town surrounds the Comtu (Big Noise) 
Cascades on the Black River—historie meet­
ing place for Indian tribes. Chartered in 1761 
by New Hampshire and in 1762 by New York, 
the town was settled in 1772 and named for 
Springfield, Mass. Beginning with a sawmill 
built in 1774, it developed as an industrial 
community, based on local wateipower. The 
machine tooi industry is of prime importance. 
Nearby skiing centres are added sources of 
income. Stellafane, annual meeting place for 
amateur and professional telescope makers, is 
3 mi (5 km) west. Pop. (1980) 10,190.
Springfield Race Riot (August 1908), brutal 
two-day assault by several thousand white cit- 
izens on the black community of the Illinois, 
U.S., state Capital. Triggered by the transfer 
of a Negro prisoner charged with rape (an ac- 
cusation later withdrawn), the riot was symp- 
tomatic of fears of racial equality in North 
and South alike. Almost the entire Illinois 
state militia was required to quell the frenzy 
of the mob, which shot innocent people, 
bumed homes, looted stores, and mutilated 
and lynched two elderly blacks.
Afterward, the population seemed to show 

no remorse, and some persons even advocated 
the Southern political strategy of disenfran- 
chisement as a means of keeping blacks “in 
their place.” In a moving account of the riot, 
called “Race War in the North” (Sept. 3, 
1908), Southern white journalist William En- 
glish Walling called for a revival of the Aboli­
tionist spirit to stem the tide of such shocking 
occurrences. Fearing further degeneration in 
race relations, white liberals were inspired by 
the article to join with blacks in launching the 
National Association for the Advancement of 
Colored People.
Springfield rifle, any of several rifles that 
were Standard infantry weapons of the U.S. 
Army most of the time from 1873 to 1938, 
all taking their name from the Springfield 
Armory, established at Springfield, Mass., by 
the U.S. Congress in 1794. The armoury had 
produced smoothbore muskets from its ear­
liest days, and between 1855 and 1865 it 
tumed out more than 840,000 .58-calibre ri- 
fled muskets. In 1866, it began adapting the 
muzzle-loading rifles to breech-loading, sin- 
gle-shot rifles by making a “trapdoor” for the 
breech with latch, firing pin, and extractor for 
the cartridge case.
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From 1873 to 1892, the armoury tumed out 
breech-loading, single-shot Springfield .45-70s 
(.45 calibre with 70 grains of black pow- 
der). Between 1892 and 1903 the army used 
a Norwegian-designed Krag-Jorgenson bolt- 
action repeating rifle, but in the meantime 
the Springfield gunsmiths were studying the 
German Mauser, a five-shot bolt-action re­
peating rifle that the United States adapted 
into the Model 1903 Springfield, a rifle that, 
after some modifications to accommodate 
Model 1906 ammunition, entered history as 
the Springfield .30-06, one of the most reli- 
able and accurate military firearms in history. 
The Springfield served as the principal U.S. 
infantry weapon until 1938, when it was re- 
placed by the Garand (Ml) rifle of World War 
II—also designed at the Springfield Armory. 
When the Springfield .30-06 was retired, it 
was widely modified into a sporting rifle that 
is still prized for its accuracy.
springhare, also called springhaas, jump­
ing hare, or cape jumping hare (Pedetes), 
either of two species of hopping African ro- 
dents of the family Pedetidae (order Rodentia). 
Although they are called hares, springhares 
are not of the order Lagomorpha.

Springhares have short forelegs and long, 
powerful hind legs and feet. They are large- 
eyed animals with relatively long, pointed ears 
and have long, soft, light reddish brown fur 
and long, black-tipped tails. They are about 
35 to 40 cm (14 to 16 inches) long excluding 
a tail of about the same length.

Inhabitants of open, sandy country, spring­
hares live in burrows and emerge at night

Springhare (Pedetes)
Des and Jen Bartlett— Bruce Coleman Ltd.

to feed on roots, bulbs, and other Vegetation. 
They sometimes come bounding out of their 
burrows, presumably to avoid any predators 
at the entrance. Springhares breed in summer, 
and the female bears one or two young per 
litter. The species P. capensis is found from 
eastem to southem Africa, and P. surdaster in 
Kenya.

Consult the index  first

Springhill, town, Cumberland county, north- 
em Nova Scotia, Canada. It lies 22 miles (35 
km) south of Amherst and is situated on a 
hill 700 feet (210 m) high, which was once 
the source of numerous springs—whence its 
name. Coal, discovered in 1834 and mined 
commercially since 1872, is the economie 
mainstay. The first Canadian coal-mining 
trade union was legalized in the Springhill 
collieries in 1879. One of the mines, with a 
vertical depth of 4,000 feet (1,220 m), is said 
to be the deepest in Canada. Most of the coal 
is transported by rail to nearby Parrsboro for 
shipment. Other activities are gardening, farm- 
ing, lumbering, wood working, and machine- 
shop practice. Springhill has experienced sev­
eral major mining disasters—in 1891, when 
125 miners lost their lives; in 1956, when 39

were killed by an explosion; and in 1958, 
when 76 were suffocated by a massive earth 
disturbance. Most of the business district was 
destroyed by fire in 1957. Inc. 1889. Pop. 
(1981) 4,896.
Springs, town, Transvaal, South Africa. It 
lies in the Witwatersrand, just east of Johan­
nesburg, at an elevation of 5,338 feet (1,627 
m). Founded as a coal-mining camp in 1885, 
it was sustained by the mining of gold begin- 
ning in 1908 and was incorporated in 1912. It 
became the largest single gold-producing area 
in the world by about mid-20th Century. Man­
ufacturing (including paper, foodstuffs, and 
cosmetics) has now replaced gold mining as 
the main economie activity. Pop. (1984 est.) 
mun., 148,178.
springtail, any small (1- to 10-millimetre 
[0.04- to 0.4-inch]), primitive, wingless insect 
of the group Collembola (sometimes ranked as 
an order of about 3,500 species). Most species

Springtail
M.W.F. Tweedie— EB Inc.

are characterized by a forked appendage (fur- 
cula) attached at the end of the abdomen and 
held in place under tension from the tenac- 
ulum (a clasplike stmeture formed by a pair 
of appendages). Although the furcula provides 
a jumping apparatus for the collembolan, en- 
abling it to catapult itself (hence the common 
name springtail), the usual method of locomo- 
tion is crawling. Springtails also have a ven­
tral abdominal, sucker-like tube (collaphore), 
which secretes a sticky, adhesive substance and 
also takes up water. The young hatch from 
spherical eggs and closely resemble the adult. 
There can be 3 to 12 molts before maturity 
and up to about 50 molts during the lifetime 
of a springtail.
The springtail, found in all types of soil and 

leaf litter throughout the world from Antarc­
tica to the Arctic, is one of the most widely 
distributed insects. Certain springtails known 
as snow fleas are active at near-freezing tem­
peratures and may appear in large numbers 
on snow surfaces. Springtails live in soil and 
on water and feed on decaying vegetable mat­
ter, sometimes damaging garden crops and 
mushrooms. The small (2 mm [0.08 inches] 
long), green-coloured luceme flea (Sminthurus 
viridis), one of the most common species, is 
a serious pest to crops in Australia. Dusting 
with rotenone or Malathion Controls spring­
tails. Fossil springtails are among the oldest 
insect fossils known.
sprinkler system, in fire control, a means of 
protecting a building against fire by causing 
an automatic discharge of water, usually from 
pipes near the ceiling. The prototype, devel­
oped in England about 1800, consisted of a 
pipe with a number of valves held closed by 
counterweights on strings; when a fire bumed 
the strings, the valves were opened. Many 
manually operated Systems were installed in 
19th-century buildings; in these a number of 
perforated pipes were fed by a main riser that 
could be tumed on in an adjoining area. Be­
cause this system resulted in frequent water 
damage in parts of a room or building un- 
touched by fire, an improvement was sought 
and found in the Parmelee sprinkler head, 
introduced in the United States in the 1870s. 
In this, the normally closed orifice is opened

by heat from a fire. Modem versions use a 
fusible link or a bulb containing Chemicals, 
which breaks at about 160° F (70° C) to 
open the orifice. Modem sprinkler heads are 
designed to direct a spray downward. Most 
sprinkler Systems are wet-head, that is, with 
pipes filled with water. Where there is danger 
of freezing, however, dry-head sprinklers are 
used in which the pipes are filled with air 
under moderate pressure; when the system is 
activated, the air escapes, opening the water- 
feeder valves. An improved version has air 
under only atmospheric pressure and is acti­
vated by heat-sensing devices. Another special 
type, used in high-hazard locations, is the del- 
uge system, which delivers a large volume of 
water quickly.
sprint, also called dash , in track-and-field 
athletics, a footrace over a short distance with 
an all-out or nearly all-out burst of speed, 
the chief distances being 100, 200, and 400 
m and 100, 220, and 440 yards. The course 
for sprint races is usually marked off in lanes 
within which each runner must remain for 
the entire race. Originally sprinters used a 
standing start, but after 1884 sprinters started 
from a crouched position using a device called 
a starting block (legalized in the 1930s) to 
brace their feet. Races are begun by a pistol 
shot; after 55 to 65 m (60 to 70 yards), top 
sprinters attain maximum speed, more than 
40 kilometres per hour (25 miles per hour). 
After the 65-metre mark the mnner begins to 
lose speed through fatigue.

All important international races at 200 m 
and 220 yards, as well as 400 metres and 
440 yards, are run on an oval track. The 
starts are staggered (the lanes farther from the 
centre begin progressively farther forward on 
the track) so that each mnner will cover an 
equal distance. As a result, the competitors, 
particularly in the 400 m and 440 yards, have 
no exact knowledge of their respective posi- 
tions until they have completed the final tum. 
Great emphasis is therefore placed on an ath- 
lete’s ability to judge his own pace, as well

Start of a women’s 100-metre sprint
UPI— EB Inc.

as upon his speed and endurance. For World 
Cup and world championship winners, see 
Sporting Record: Athletics. See also Olympic 
Games.
sprint, in bicycle racing, a competition over 
a 1,000-metre (1,094-yard) course (500-metre 
for women) with time taken only over the 
last 200 metres (219 yards). Racers compete 
in groups of two (sometimes called a match



Tandem sprinters at the World Cycling 
Championships (Leicester, Eng., 1970)
Colorsport

sprint) or three, and they frequently spend the 
early laps of the race moving relatively slowly 
and trying to manoeuvre their opponents into 
the lead, while at the same time following 
close behind and conserving energy for the 
final high-speed dash to the finish line.
Tandem races, an amateur event, are simi- 

lar to sprint competition, with teams of two 
racers each competing on tandem bicycles. 
Speeds are slightly higher, and the racers gen- 
erally maintain a more steady pace than in the 
individual sprints. For world Champions, see 
Sporting Record: Cycling. See also Olympic 
Games.
sprosser, species of nightingale (q.v.).
spruce, any of about 40 species of evergreen 
ornamental and timber trees constituting the 
genus Picea of the family Pinaceae, native to 
the temperate and cold regions of the North­
ern Hemisphere. They are pyramidal trees 
with whorled branches and thin, scaly bark. 
Each of the linear, spirally arranged leaves is 
jointed near the stem on a separate woody 
base. The base remains as a peglike projection

Black spruce (Picea mariana)
Grant Heilman— EB Inc.

on the twig when the leaf falls. The hang- 
ing, persistent-scaled cones are egg-shaped or 
cylindrical. Resonant spruce wood is used for 
sounding boards in pianos and the bodies of 
violins, as well as in construction and for 
boats and barrels and as pulpwood.

Black spruce {Picea mariana) and white 
spruce (P. glauca) are found throughout most 
of northem North America, from the Great 
Lakes to the Arctic tree line. Both are used 
for pulp; white spruce produces good lumber, 
and black spruce is the source of spruce gum. 
White spruce usually is 18 to 21 metres (about 
60 to 70 feet) tall. A drought-tolerant vari- 
ety, Picea glauca “Black Hills,” is useful in 
landscaping and in windbreaks. The cones of 
black spruce are purple, those of white spruce 
brown. Engelmann spruce (P. engelmanni) of 
western North America is an important timber 
source. The blue spruce, or Colorado spruce 
(P. pungens), has a similar range and is used 
as an ornamental because of its bluish leaves 
and symmetrical growth habit.

The Norway spruce (P. abies), an important 
timber and ornamental tree native to north­
em Europe, is used in reforestation both there 
and in North America.
Spruce Knob, highest point (4,862 ft [1,482 
m]) in northwestem West Virginia, U.S., part 
of the Allegheny Mountains, just Southwest 
of Riverton near Judy Gap, in Pendleton 
County. It lies in Monongahela National For­
est and is the focal point of the Spruce Knob- 
Seneca Rocks National Recreation Area.
sprue: see tropical sprue.
Sprung rhythm, an irregulär system of 
prosody developed by the 19th-century En- 
glish poet Gérard Manley Hopkins. It is based 
on the number of stressed syllables in a line 
and permits an indeterminate number of un- 
stressed syllables. In Sprung rhythm, a foot 
may be composed of from one to four sylla­
bles. (In regulär English metres, a foot consists 
of two or three syllables.) Because stressed syl­
lables often occur sequentially in this pattem- 
ing rather than in alternation with unstressed 
syllables, the rhythm is said to be “sprung.” 
Hopkins claimed to be only the theoretician, 
not the inventor, of spmng rhythm. He saw it 
as the rhythm of common English speech and 
the basis of such early English poems as Lang- 
land’s Piers Plowman and nursery rhymes 
such as

/ / /

Ding, dong, bell;
'  KJ '  KJ '

Pussy’s in the well.

Spmng rhythm is a bridge between regulär 
metre and free verse. An example of Hopkins’ 
use of it is:

f  KJ KJ KJ KJ t  KJ
Margaret are you grieving
KJ KJ f  KJ KJ KJ '  KJ
Over Goldengrove unleaving?

“Spring and fall to a 
Young Child”

spun glass: see fibreglass.
spurge (Euphorbia), one of the largest flow- 
ering-plant genera, with more than 1,600 
species, many of which are important to man 
as omamentals, sources of drugs, or as weeds. 
The genus takes its common name from a 
group of annual herbs used as purgatives, or 
spurges, mainly the 1-metre- (3-foot-) tall Eu­
ropean E. lathyris, seeds of which were once 
used for their laxative effect. The diverse, 
worldwide genus includes many species in arid 
parts of Africa and India that resemble cactus 
plants. Unlike cacti, euphorbias have a milky 
sap. Euphorbia plants vary from flat, creeping 
herbs—such as the weedy North American 
prostrate spurge (E. supine), which grows out 
of sidewalk cracks—to shrubs and trees. They 
have one female flower consisting of a single 
female reproductive structure, the pistil, sur- 
rounded by numerous male flowers of one 
stamen each. All these reduced flowers are 
enclosed in a cup-shaped, leaflike stmcture 
with five lobes and a gland on each, called 
a cyathium. Fruits are explosive, three-seeded 
capsules.
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The cactus-like kinds include spined, succu­
lent (fleshy), and angled 15-m-tall trees such 
as E. candelabrum and E. nyikae from East

Spurge (Euphorbia venata)
Valerie Finnis

Africa; spined and angled succulent shrubs, 6 
m tall, such as E. grandicornis from southem 
Africa and E. lactea from the East Indies, both 
of which are grown as hedges in areas with a 
mild climate.

Succulent but unthomed and with upright, 
6-m, fingerlike, much-branched sterns is milk- 
bush (E. tirucalli) from India, used in Africa 
and many tropical places as a hedge for 
huts or cattle enclosures. Wax plant {E. anti- 
syphilitica), from Mexico, has similar but un- 
branched, rodlike, gray-green, mostly naked, 
1-m sterns from the surface of which comes 
an important wax used for polishes, candles, 
lubricants, and paper waterproofing.

The somewhat climbing, thomed, leafy, 
woody-stemmed crown of thoms (E. milii or 
E. splendens) from Madagascar is a populär 
houseplant in temperate areas and a good 
source of colour in tropical gardens.

What is probably the most appreciated of 
the tropical euphorbias is the poinsettia from 
southem Mexico and Guatemala, which has 
scarlet bracts (leaflike stmctures attached just 
below flowers) and is associated with Christ­
mas. Another species associated with Christ­
mas in southem Mexico and Central America, 
where it is native, is the shrub pascuita (E. 
leucocephala), 1.5 to 4 m tall, which is cov- 
ered much of the winter with a mist of small, 
white bracts. In some varieties the leaves are 
dark red. The scarlet plume (E. fulgens), from 
Mexico, a 90-centimetre- (3-foot-) tall shrub 
with slender sterns and scarlet bract clusters, is 
sometimes grown as a pot plant and in mild- 
winter areas as a garden shmb.

Perennial omamentals of temperate climes 
include: cypress spurge (E. cyparissias), from 
Europe, a globe-shaped plant with needlelike 
foliage that is covered with golden bracts in 
spring; E. venata or E. wulfenii, from Europe, 
a plant, 0.9 to 1.2 m tall, with greenish yellow 
heads on bluish foliage; cushion spurge (E. 
epithymoides), from Europe, a 30.5-cm globe 
of gold to chartreuse that blooms in spring; E. 
characias, a 0.9- to 1.2-m-tall European plant 
with sulfur-yellow bracts in summer; and E 
griffithii, from the Himalayas, the fireglow va- 
riety of which has fire-orange heads in early 
summer.

Annual omamentals include snow-on-the- 
mountain (E. marginata), native in the 
North American west; and many varieties of 
fire-on-the-mountain (E. heterophylla), from
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the eastem and central United States to Peru, 
with red-marked, poinsettia-like green bracts 
and leaves of varied shape on 90-centimetre- 
(35-inch-) tall plants.

Important as weeds are flowering spurge (E. 
corollata), of the middle and eastem United 
States; the leafy spurge (E. esculc:), naturalized 
from Europe in the northem United States 
and adjacent Canada; spotted spurge (E. mac- 
ulata)’, prostrate spurge and the related Euro­
pean petty spurge (E. peplus)', and sun spurge 
(E. helioscopia).

Some botanists have divided the euphor­
bias into various genera, including Poinsettia, 
Tithymalus, Tithymalopsis, and Dichrophyl- 
lum.
Spurgeon, C(harles) H(addon) (b. June 
19, 1834, Kelvedon, Essex, Eng.—d. Jan. 
31, 1892, Menton, Fr.), English fundamental­
ist Baptist minister and celebrated preacher 
whose sermons, which were often spiced with 
humour, were widely translated and extremely 
successful in sales.

Reared a Congregationalist, Spurgeon be­
came a Baptist in 1850 and, the same year, at 
16, preached his first sermon. In 1852 he be­
came minister at Waterbeach, Cambridgeshire, 
and in 1854 minister of New Park Street 
Chapel in Southwark, London. Within a year 
a new structure had to be built to accommo- 
date his following, and almost immediately 
an even larger church was required. From the 
opening in 1861 of the tabemacle, which held 
6,000, until his death, he continued to draw 
large congregations.

Spurgeon, detail of an oil painting by 
Alexander Melville, 19th Century; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

The editor of a monthly magazine, Spurgeon 
also founded a ministerial college (in 1856) 
and an orphanage (1867). His sermons, which 
he published weekly, ultimately filled more 
than 50 volumes in the collected edition. An 
ardent Fundamentalist, he distrusted the sci­
entific methods and philological approach of 
modem biblical criticism and in 1887 left the 
increasingly liberal Baptist Union.
Spurius (ancient Roman personal name, or 
praenomen): see under gens or family name 
or honorific (e.g., under Cassius for Spurius 
Cassius Vecellinus).
spurred snapdragon: see toadflax.
Spurs, Battle of the (1302): see Golden 
Spurs, Battle of the.
Sputnik, any of a series of artificial Earth 
satellites whose launching by the Soviet Union 
beginning on Oct. 4, 1957, inaugurated the 
Space Age. Sputnik 1, the first satellite 
launched by man, was a 184-pound (83.6- 
kilogram) capsule. It achieved an Earth orbit 
with an apogee (farthest point from Earth) of 
584 miles (942 km) and a perigee (nearest

point) of 143 miles (230 km), circling the 
Earth every 96 minutes and remaining in orbit 
until early 1958 when it feil back and bumed 
in the Earth’s atmosphere. Sputnik 2 carried 
the dog Laika, the first living creature to be 
shot into space and orbit the Earth. Eight 
more Sputnik missions with similar satellites 
carried out experiments on a variety of an- 
imals to test spacecraft life-support Systems; 
they also tested reentry procedures and fur- 
nished data on space temperatures, pressures, 
particles, radiation, and magnetic fields.
Spyri, Johanna, née heusser (b. June 12, 
1829, Hirzel, Switz.—d. July 7, 1901, Zürich), 
Swiss writer whose story for children, Heidi, 
is known all over the world. Her psychologi- 
cal insight into the child mind, her humour, 
and her ability to enter into childish joys and 
sorrows give her books attraction and lasting 
value.
After her marriage in 1852 to Bernhard 

Spyri, a lawyer engaged in editorial work, she 
moved to Zürich. Her love of homeland, feel- 
ing for nature, unobtrusive piety, and cheerful 
wisdom gave both her work and her life their 
unique quality. Her books include Ein Blatt

Johanna Spyri
By courtesy of the Bibliotheque Nationale Suisse, Bern

auf Vronys Grab (1870), Heidi, 2 voi. (1880- 
81), Heimatlos (1881), and Gritli (1882).
Spyrou, Aristokles (Orthodox Archbishop): 
see Athenagoras I.
squab, variety of domestic pigeon (q.v.) raised 
for its meat.
squall, sudden wind-speed increase of 8 me­
tres per second (18 miles per hour) or more, 
to a peak speed of 11 metres per second (25 
miles per hour) or more, for one minute or 
longer. It includes several briefer wind-speed 
changes, or gusts. A squall is often named 
after the weather phenomenon that accompa- 
nies it, such as rain, hail, or thunder; a line 
squall is one associated with a squall line of 
thunderstorms that is often hundreds of kilo- 
metres long. Cold air descending from slopes 
produces some squalls, such as the bora on 
the Adriatic coast of Italy and Yugoslavia; 
moving cold fronts cause others, such as the 
norther in North America.
Squanto, also called tisquantum  (d. Novem­
ber 1622, Chatham Harbor, Plymouth Colony 
[now Chatham, Mass., U.S.]), native Ameri­
can Indian interpreter and guide.

Squanto was bom into the Pawtuxet tribe 
that occupied lands in present-day Mas­
sachusetts and Rhode Island. A group of En­
glish adventurers captured him in 1605 and 
took him to England. After living in England 
for nine years, he was returned to his New 
England tribe by Captain John Smith during 
his exploration of the region in 1614. Shortly 
after his retum, however, one of the ship 
captains in Smith’s fleet seized Squanto and 
several of his tribesmen and sold them into 
slavery in Malaga, Spain. Squanto somehow 
escaped from his Spanish captivity, found his 
way to England, and in 1619 returned to New 
England with another expedition.

During the spring of 1621, Squanto was

brought to the newly founded Pilgrim Set­
tlement of Plymouth by Samoset, an Indian 
who had been befriended by the English set- 
tlers. Squanto, who had been living with the 
Wampanoag tribe since his retum from En­
gland, soon became a member of the Plym­
outh colony. Because Squanto was fluent in 
English, Governor William Bradford made 
him his Indian emissary, and he then served as 
interpreter for Edward Winslow, the Pilgrim 
representative, during his negotiations with 
Massasoit, chief of the Wampanoags. Squanto 
died while guiding Bradford on Cape Cod.
Squarcione, Francesco (b. 1397, Padua, 
Carrara—d. c. 1468, Padua), early Renais­
sance painter who founded the Paduan school.
Squarcione was associated in 1434 with the 

influential Tuscan painter Fra Filippo Lippi 
during the latter’s stay in Padua. His two 
extant panel paintings, a Madonna in the 
Staatliche Museen Preussischer Kulturbesitz 
(Berlin) and a polyptych of 1449-52 in the 
Museo Civico (Padua), show the influence 
of the Florentine early Renaissance style, es- 
pecially that of the sculptor Donatello, who 
worked in Padua from 1443 to 1453. The 
only record of his mature style is contained in 
a cycle of frescoes of scenes from the life of 
St. Francis on the exterior of San Francesco 
at Padua (c. 1452-66). Such compositions as 
can be reconstmcted confirm the traditional 
view of Squarcione as one of the channels 
through which the early Renaissance style 
of Florence diffused in Padua. According to 
Scardeone (the prime source for knowledge 
of the painter’s work), Squarcione had 137 
pupils. Among the artists he taught or influ- 
enced were Andrea Mantegna, Marco Zoppo, 
Giorgio Schiavone, Cosmè Tura, and Carlo 
Crivelli.
square, in geometry, a plane figure with 
four equal sides and four right (90°) angles. 
A square is a special kind of rectangle (an 
equilateral one) and a special kind of parallel- 
ogram (an equilateral and equiangular one). 
A square has four axes of symmetry, and its 
two finite diagonals (as with any rectangle) 
are equal. Bisection of a square by a diagonal 
results in two right triangles. If the length of 
the side of a square is s, then the area of the 
square is s2, or “s squared.” From this relation 
is derived the algebraic use of the term square, 
which denotes the product that results from 
multiplying any algebraic expression by itself.
square, in measurement, device consisting of 
two straightedges set at right angles to each 
other. It is used by carpenters and machinists 
for checking the correctness of right angles, as 
a guide when drawing lines on materials before 
cutting, or for locating holes. The tools shown 
in the Figure are carpenter’s squares. There 
are two main types of machinist squares: the 
precision steel square, which resembles the try

(Left) Try square and (right) steel square



square in the Figure but is not graduated, and 
the combination square set. The latter consists 
of a steel ruler and three attachments that 
can slide and be clamped on it—namely, the 
centre head, the protractor, and the square 
head. The centre head has two legs situated at 
right angles to one another that straddle the 
ruler in such a way that one edge of the ruler 
bisects the right angle; when the legs are in 
contact with a circular cylinder near one end, 
the edge of the ruler can be used as a guide 
for drawing a diametral line on the end of the 
cylinder.

The protractor has a blade that can be set at 
any angle relative to the axis of the ruler. The 
square has two main surfaces, one at right 
angles to the ruler axis and one at 45 degrees.
In drafting, a T-shaped instrument known as 

a T square is used for establishing a horizontal 
reference on the drafting board.
square dance, dance for four or, rarely, more 
couples standing in square formation. Square 
dance refers most specifically to the most pop­
ulär and widely known type of folk dance, in 
distinction to contras, or longways dances, for 
a double file of couples, and round dances for 
a circle of couples. The square dance is traced 
to two derivatives of English country dance: 
the Kentucky running set, a complicated fig­
ure dance derived from pre-17th-century En­
glish round dances; and the cotillon, a stately 
French contredanse in square formation that 
was populär under Louis XV.

In contrast to the earlier dances, the square 
dance is characterized by its prompting, pat­
ter, and singing calls. The calling, a 19th- 
century innovation, may be improvised. The 
dances begin and progress within the frame- 
work of a relatively compact square. The four 
couples, directed by the caller, execute ordered 
pattems to the traditional accompaniment of 
accordion, banjo, fiddle, and guitar. Steps are 
based on a smooth, “shuffling” walk. Early 
square dances had five main figures; Contem­
porary ones have three.
Square Deal, description by U.S. President 
Theodore Roosevelt (served 1901-09) of his 
personal approach to current social Problems 
and the individual. It embraced Roosevelt’s 
idealistic view of labour, citizenship, parent- 
hood, and Christian ethics. Roosevelt first 
used the term following the Settlement of a 
mining strike in 1902 to describe the ideal of 
peaceful coexistence between big business and 
labour unions. The Square Deal concept was 
later largely incorporated into the platform of 
the Progressive Party, when Roosevelt was its 
presidential candidate in 1912.
square piano, musical instrument that was 
populär for domestic music-making from the 
time of its invention in the mid-18th Century 
(possibly by the Saxon organ-builder Emst 
Christian Friderici) to about 1860 on the Con­
tinent and to about 1880 in the United States. 
This type of piano was introduced in France 
by the instrument-builder Sébastien Erard (c. 
1777) and was already populär in England 
after about 1760, thanks largely to the efforts 
of Johann Christoph Zumpe and other immi­
grant German builders, who concentrated on 
building square pianos with a simple, so-called 
single action (mechanism) that was adequate 
for the demands of most salon music.
The strings of the square (actually rectan- 

gular) piano run horizontally across the in­
strument from side to side, like those of a 
Clavichord, which probably was the source of 
the design. The earliest square pianos were 
difficult to keep in tune, but engineering im- 
provements and the introduction of metal 
frames stabilized the case. The compass grad- 
ually grew from the original five octaves but 
seldom reached the 88-key range of modern 
pianos. The soundboard likewise grew in size, 
and late square pianos were often longer than 
six feet and heavier than comparable grand pi-

Square piano by Johann Christoph Zumpe, 1767; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

anos. Near the end of the 19th Century, square 
pianos were supplanted by upright pianos, 
which allowed larger soundboards, extended 
range, and reduced weight and floor space.
square root, in mathematics, a factor of a 
number that when multiplied by itself gives 
the number. See root.
square sail, simplest form of rigging and the 
most ancient. The sails are attached to yards 
(crossbars) that are hung at their centres from 
the mast, and there were as many as five 
yards, one above the other. The characteristic 
of the square sail, apart from its shape, is that 
it always presents the same face to the wind, 
though the yard may pivot considerably about 
the mast. The square sail was the only rigging 
used in northem European waters until late 
in the Middle Ages, but by the 1 Ith Century 
(to judge from representations in the Bayeux 
Tapestry, with its scenes of the Norman Con- 
quest of England), it could be turned to catch 
the wind on the beam. Ultimately, it was 
combined with the more versatile fore-and-aft 
lateen sail of the Mediterranean to produce 
the full-rigged ship of the age of exploration. 
Square sails are little used in modern sailing.

From Björn Landstrom, The Ship, Illustration copyright 1961 by Björn 
Landstrom; reproduced by permission of Doubleday & Company, Inc.

185 squash

squaretail (trout): see brook trout.
squaring, in painting, simple technique for 
transferring an image from one surface to an­
other (and sometimes Converting the image 
from one scale to another) by nonmechanical 
means. The original work to be transferred is 
divided into a given number of squares; the 
same number of squares is then marked off— 
with charcoal or some other easily removable 
medium—on the surface of the receiving area. 
The contents of each square of the original 
are then drawn in the corresponding square of 
the reproduction. The use of the grid ensures 
the accurate placement of images onto the 
reproduction.

“The Holy Family,” black chalk drawing with squaring 
by Giovanni Battista Salvi, called Sassoferrato; in 
the E.B. Crocker Art Gallery, Sacramento, Calif.
By courtesy of the E.B. Crocker Art Gallery, Sacramento, California

The Egyptians used squaring at least 5,000 
years ago. It has been used to transfer cartoons 
onto murals, to transfer preparatory drawings 
onto canvas paintings, and to alter the scale 
of any work in the same media.
squash, fruit of Cucurbita maxima and cer- 
tain varieties of C. pepo, which, along with 
the pumpkin (q. v.), are members of the fam­
ily Cucurbitaceae. Summer squash is a quick- 
growing, small-fruited, nontrailing (or bush) 
type of C. pepo. The plants are upright and 
spreading, 45 to 75 cm (18 to 30 inches) high, 
and produce a remarkable diversity of fruit 
forms, ranging from flattened, through ob-

Squash (Cucurbita maxima “Gold Nugget”)
Derek Feil

long, to elongate and crooked fruits. Colours 
range from white through cream to yellow, 
also green and variegated. The fruit surfaces 
or contours may be scalloped, smooth, ridged, 
or warty. Squash are extensively grown in the 
United States. Some squash may be indige- 
nous to Asia, but most evidence suggests that 
squash is native to the New World, where it 
was widely cultivated by the Indians before 
European settlement.
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The fruit is usually served as a cooked veg- 
etable, and the blossoms may also be cooked 
and eaten.
squash bug (insect): see coreid bug.
squash rackets, also called squash , rack­
ets also spelled racquets, singles or doublés 
game played in a four-walled court with a 
long-handled strung racket and a small rubber 
ball. The game is played on exactly the same 
principle as rackets but in a smaller court and 
with a softer ball. Squash is usually played 
by two people, but it can be played by four 
(doublés).

History. Squash rackets is a descendant of 
rackets, having probably originated around the 
middle of the 19th Century at Harrow School. 
Students there who were unable to get into 
the rackets court took their exercise hitting an 
India-rubber ball, which squashed when hit 
against a wall. The new game soon became 
populär in other English boärding schools. In 
the 1890s private courts were built, and, after 
the tum of the Century, club courts appeared 
at Bath, Queen’s, and the Marylebone Cricket 
Club.

it woc not until after World War I that 
squash rackets caught on, and in the 1920s the 
game spread rapidly, becoming more populär 
than its parent game, rackets. Many courts 
were built in clubs, schools and colleges, and 
privately. Rules were formulated, the English 
national association was organized, and di- 
mensions of the court were established, along 
with regulations in regard to the ball and 
racket. Many competitions were inaugurated: 
the Professional Championship in 1920, the

Amateur Championship for men and women 
in 1922, and the Open Championship in 1930. 
International competition with the United 
States began with the sending of a British team 
to the United States in 1924, though such 
competition has subsequently been hampered 
by differences in British and American courts, 
balls, and methods of scoring.

In the United States the game played in the 
early years was actually squash tennis, using a 
lawn tennis ball and tennis racket. About 1915 
a soft, India-rubber ball and a racket with a 
small, circular head and long, slender handle 
were adopted instead. Squash tennis has been 
supplanted by squash rackets in most Amer­
ican cities and continues to have a following 
only in New York City.

From England the game spread through- 
out the British Empire—to Canada, India, 
Australia, and South Africa. Today squash 
is played in some 40 countries, including 
France, Germany, Denmark, Sweden, Bel­
gium, The Netherlands, Egypt, Mexico, Pak­
istan, India, Thailand, Hong Kong, Kenya, 
and New Zealand. An International Squash 
Rackets Federation promotes the game around 
the world and coordinates tours and champi­
onships between nations.

Outstanding squash players have included
F.D. Amr Bey, an Egyptian amateur who won 
several British open titles in the 1930s; the 
Khans of Pakistan, a family of professional 
players and teachers who dominated open 
play in the 1950s, early 1960s, and 1980s; 
and Janet Morgan, English women’s Cham­
pion from 1950 to 1959 and the winner of 
American and Australian titles.

The game. Squash is played on an enclosed 
rectangular court that is 32 feet (9.75 m) long 
and about 21 feet (6.4 m) wide. The main fea­

tures of the court are, on the front wall, a ser­
vice line above which a ball must bounce on 
a serve, and a board or metal liner extending 
to a height of 17 inches (43 cm) from the floor 
up the front wall and which, if hit by a ball, 
results in a lost play or point for the striker. 
Another line delimits the height of play along 
the front and side walls. The “short line” on 
the floor marks the point beyond which a 
served ball must bounce on the floor, and the 
rear area enclosed by this line is divided into 
two smaller rectangles that function as service 
boxes, within one of which the server must 
stand while serving, and within the other of 
which the ball he has served must bounce on 
the floor.

The object of the game is to bounce, or re­
bound, the ball off the front wall in such a 
way that the opponent is unable to reach it 
and rebound it off the front wall in his tum. 
In serving and at any other time, the ball 
may be bounced directly off the front wall 
or it may be rebounded off the side or rear 
walls before or after it hits the front wall. A 
ball may be returned before it has bounced 
once on the floor (after it has rebounded off 
the front wall), but after it has bounced on 
the floor more than once the ball is dead. 
A player is required to give his opponent a 
fair chance at reaching the ball, which often 
means getting out of the other’s way after 
having made one’s shot. Under British mies, 
a point is scored only if the winner of a rally 
(exchange or succession of shots) was the one 
who served the ball; if he was not, the winner 
of the rally becomes the server, and if he wins 
consecutive rallies he serves consecutively. In 
American play, a point is scored by the win­
ner of a rally irrespective of who served. A 
game can consist of 9 or 15 points, with a tie 
at the 8-, 13-, or 14-point mark being decided 
by a tie-breaking System of play. The small, 
highly responsive squash ball is propelled at 
high speeds both to and from the front wall, 
and the pace of play is accordingly swift. The 
players try to put one another out of reach of 
a shot by skilled placement and by varying the 
speed of their shots. The game demands good 
eye-hand coordination and, above all, quick 
reflexes.
The squash racket itself is similar to that 

used in the game of rackets, but the handle 
is shorter, and the American racket is heavier 
than the British. The ball is made of mbber or 
of a mbber and butyl composition. The ball 
used in the United States is larger and faster 
than that used in England.

The Standard British court has four walls, 
which are usually of wood. The dimensions 
and markings of the British court are shown 
in the accompanying diagram. The board, or 
telltale, is a strip of sheet metal or other reso- 
nant material that produces a clearly different 
sound when the part of the front wall “out-of- 
play” is hit. The Standard American court is 
considerably narrower than the English court, 
being 5.6 m (18 feet 6 inches) wide, and some 
other dimensions are also slightly different. 
Doubles courts are 13.7 m (45 feet) by 7.6 m 
(25 feet). See Sporting Record: Squash rack­
ets.
squash tennis, racket game resembling 
squash rackets (q.v.) played by two people only 
in a four-walled court using a lively inflated 
ball that bounces very fast and is the size of a 
tennis ball. The game requires great speed in 
anticipation and tuming.

Squash tennis is played in the same court as 
squash rackets. There are minor differences 
in the line markings, such as the “out” line 
on the back wall being two feet lower than 
for squash rackets. Players use a lawn tennis 
racket, an inch shorter in the handle, and a 
green, pressurized ball, similar to but slightly 
smaller than the lawn tennis ball. Scoring is 
the same as in U.S. squash rackets. Points 
were scored only by the server until a change

(Top) Squash rackets match on a Standard American singles court; 
(bottom) Standard British squash rackets court
(Top) By courtesy of the U.S. Squash Racquets Association, New York



made in 1954 allowed hand-out to score as 
well.

Squash tennis makes fewer demands than 
squash rackets on the legs in pursuing the 
ball, but puts a greater premium on agility 
and quickness of foot and reflexes in tuming 
and spinning. The ball caroms off the front, 
side, and back walls in dizzying action. It 
is so volatile that it may rebound from the 
front wall to the back wall and again to the 
front wall. Squash rackets is largely a game of

Squash tennis
By courtesy of the University of Pennsylvania, Philadelphia; photograph, 
Lawrence S. Williams, Inc.

wrist and touch, as well as of the arm. The 
squash tennis stroke is more comparable to 
the free-swinging lawn-tennis drive. The vol­
ley—retuming the ball before it touches the 
floor—is important in both squash games.
squatter, in 19th-century Australian history, 
an illegal occupier of crown grazing land be- 
yond the prescribed limits of settlement. The 
inroad of squatters contributed to the growth 
of the country’s wool industry and to the de­
velopment of a powerful social dass in Aus­
tralian life. By the late 1840s the authorities 
recognized the economic good derived from 
the squatters’ activity and issued them leases 
for their sheep runs and tenure extending as 
long as 14 years. By this time the squatters 
had a hold on the land; many had become 
wealthy grandees.

The 1850s saw a large influx of immigrants, 
as well as thousands of miners drawn to Aus­
tralia by the gold strikes. A cry for land was 
raised from this quarter, which challenged the 
squatters’ Position. The cry was strong enough 
to prompt the Legislative Assemblies of the 
various colonies to pass “selection” acts in 
subsequent years. Generally, these provided 
for the sale of land at auction, forcing squat­
ters to bid against prospective farmers for the 
land that they already contfolled by leasehold. 
The wealthy squatters were able to purchase 
the choicest land, but much grazing area feil 
into the hands of small farmers, who found 
the agricultural yield disappointing. Their hos- 
tility against the selectors and their rugged 
pioneer ethos led the squatters often to resist 
social and political change.
squatter sovereignty (U.S. history): see pop­
ulär sovereignty.
squatters9 rights: see preemption.
Squaw Valley, world-famous winter sports 
area in Placer County, eastem California, 
U.S., just northwest of Lake Tahoe. The focus 
of a state recreation area, it was the site of 
the 1960 Winter Olympics and has ice-skating 
facilities, ski lifts, trails and slopes to Squaw 
Peak (8,960 ft [2,731 m]). Alpine Meadows 
ski resort is immediately to the south.

squawfish, any of several edible fishes of 
the genus Ptychocheilus found in the rivers

Squawfish (Ptychocheilus grandis)
Painting by Gilbert Emerson

of western North America. They are the 
largest members of the carp family (Cyprini- 
dae) in North America. Squawfishes are long, 
large-mouthed, pike-like fishes. Voracious car- 
nivores, they make lively sport fishes. The 
largest species, the Colorado River squawfish, 
or white salmon (P. lucius), may grow to about 
1.5 metres (5 feet) with a reported weight of 
about 36 kilograms (79 pounds); because of 
changes in its habitat, this species has declined 
significantly and is considered endangered.
Squibb, E(dward) R(obinson) (b. July 4, 
1819, Wilmington, Del., U.S.—d. Oct. 25, 
1900, Brooklyn, N.Y.), U.S. chemist and 
pharmaceutical manufacturer who developed 
methods of making pure and reliable drugs 
and founded a Company to manufacture them.

During the four years when Squibb served 
on various ships as a U.S. Navy medical offi- 
cer, he observed the poor quality of medicines 
supplied to the Navy. He persuaded the Navy 
to manufacture their own drugs instead of 
contracting for them from the lowest bidder. 
In 1851, he was appointed to Brooklyn Naval 
Hospital. He set up a laboratory there and 
built the first still for making anesthetic ether. 
The ether was heated by steam passing through 
a coil rather than by open flame, which had 
been dangerous. Squibb did not patent this 
process or any of his later discoveries. In­
stead, he published his design in 1856 in The 
American Journal of Pharmacy. Between 1852 
and 1857, he discovered processes for making 
chloroform, fluid extracts, bismuth salts, and 
other preparations.
After Squibb had resigned from the Navy, 

Dr. Richard S. Satterlee, surgeon general of 
the U.S. Army, suggested that Squibb start a 
laboratory of his own to supply the Army with 
reliable drugs. After borrowing $1,300 from 
a friend, he set up a laboratory in Brooklyn 
in 1858. Less than a month later, it bumed 
to the ground in an ether explosion. Squibb 
saved the records of his experiments but was 
badly bumed in the process.

A year later, his laboratory had been re- 
built and he sent out a circular advertising 38 
preparations. By 1883, he was manufacturing 
324 products and selling them all over the 
world.

His drugs and medicines were in great de- 
mand in the Civil War. After the war, he 
campaigned for better enforcement of the laws 
regulating the import of drugs. He helped re- 
vise the Pharmacopoeia, the basic code book 
of American pharmacy. From 1882 until his 
death, he also wrote and published Ephemeris, 
a joumal of practical advice and new discov­
eries, to update the Pharmacopoeia.

His inventions include the automatic zero 
burette and a specific gravity apparatus. In 
1892, his two sons joined the firm, which be­
came E.R. Squibb & Sons.
squid, any of numerous 10-armed cephalo- 
pods (order Teuthoidea) found in both Coastal 
and oceanic waters. Squids may be swift swim- 
mers or part of the drifting sea life. They 
range in size from about 1.5 centimetres (less 
than 3A inch) to more than 20 metres (more 
than 65 feet), including the tentacles.

Squids have elongated tubular bodies and 
short compact heads. Two of the 10 arms 
have developed into long slender tentacles 
with expanded ends and four rows of suckers 
with toothed, homy rings. The body of most 
squids is strengthened by a feathery-shaped, 
internal Shell composed of a homy material.
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Squid eyes, almost as complex as human eyes, 
are usually set into the sides of the head.

Little is known of the life history of squids. 
Some attach their eggs to Floating weeds and 
others to the ocean bottom. In some species 
the young resemble the adults at hatching; in 
others there is a planktonic larval stage.
The luminescent squids bear numerous light 

organs, which may be for recognition and for 
attracting prey.

Squid (///ex coindeti) swimming forward
Douglas P. Wilson

Squids are numerous in the sea and serve as 
food for many animals, including the sperm 
whale, bony fishes, and man.
Squier, E(phraim) G(eorge) (b. June 17, 
1821, Bethlehem, N.Y., U.S.—d. April 17, 
1888, Brooklyn, N.Y.), U.S. newspaper edi- 
tor, diplomat, and archaeologist who, with the 
physician and archaeologist Edwin H. Davis, 
conducted the first major study of the re- 
mains of the pre-Columbian North American 
Mound Builders. He also carried out explo- 
rations in Central America, Peru, and Bolivia 
in an effort to find the origins of the Mound 
Builder civilization.
As a young man, Squier went to the heart- 

land of the Ohio mound country to edit a 
newspaper at Chillicothe and began to explore 
the prehistorie earthworks. Between 1845 and 
1847 he and Davis probed some 200 mounds, 
studied about 100 earthwork enclosures, and 
collected a large number of artifacts. Their 
findings appeared in the beautifully illustrated 
Ancient Monuments of the Mississippi Valley 
(1848), the first publication of the Smithso- 
nian Institution. Immediately recognized as a 
major work of American archaeology, it re- 
mains significant to the present time. In addi- 
tion to summarizing Contemporary knowledge 
of the mounds, it also served as a model for 
later research. Squier’s subsequent study of 
the mounds in New York was described in an­
other valuable work, Aboriginal Monuments 
of the State of New York (1851).

In 1849 Squier went to Nicaragua as U.S. 
chargé d’affaires to Central America and se- 
cured an agreement, never ratified, permitting 
U.S. construction of an interoceanic canal 
across Nicaragua. The mission allowed him to 
travel widely and explore antiquities around 
Granada and on the islands in Lake Nicaragua. 
His findings appeared in Nicaragua: lts Peo­
ple, Scenery, Monuments, and the Proposed 
Interoceanic Canal, 2 vol. (1852). For the 
next 20 years, while occupied with developing 
a railway across Honduras, he wrote several 
books and a number of papers on the ar­
chaeology, ethnology, and linguistics of Hon­
duras, Nicaragua, and El Salvador. As U.S. 
commissioner to Peru (1863-65), he settled 
financial claims and was able to visit a num­
ber of ancient sites, including the remains of 
the pre-Inca Chimü civilization, then scarcely 
known. His observations were published in 
Peru: Incidents of Travel and Exploration in 
the Land of the Incas (1877).
squill, any of the bulbous plants of the genus 
Scilla of the family Liliaceae, consisting of
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about 100 species, native to temperate Eur- 
asia. The narrow, sometimes grasslike leaves 
arise from the base of the plant.

Cuban lily or Peruvian jacinth (Scilla peruviana)
A to Z Botanical Collection— EB Inc.

The squill’s small white, blue, or purple flow­
ers are bome in a cluster at the tip of a leafless 
flower stalk. Some spring-flowering species are 
cultivated as garden omamentals.
squinch, in architecture, any of several de- 
vices by which a square or polygonal room has 
its upper corners filled in to form a support 
for a dome: by corbelling out the courses of 
masonry, each course projecting slightly be- 
yond the one below; by building one or more 
arches diagonally across the corner; by build­
ing in the corner a niche with a half dome at 
its head; or by filling the corner with a little 
conical vault that has an arch on its outer 
diagonal face and its apex in the corner.

The arched squinch that is often used in 
Byzantme architecture oiiginally seems to 
have been developed, almost simultaneously, 
by the Roman builders of the late imperial 
period and the Säsänians in Persia. In Italy 
the Romanesque squinch form is either the 
conical type as in the church of S. Ambrogio 
at Milan or a succession of arched rings as in 
the 13th-century central tower of the abbey 
church at Chiaravalle. More complex forms 
with niches and colonnettes are characteris- 
tic of the French Romanesque of Auvergny, 
as in the cathedral of Le Puy-en Velay (late 
l l th  and early 12th centuries); churches of 
southwestem France, such as Saint-Hilaire at 
Poitiers, use conical squinches of the Italian 
type.

Islämic architecture, borrowing from the Sa- 
sänian precedent, makes great use of squinch 
forms (see pendentive). The stalactite work 
{q.v.\ which is so marked a feature of later 
Islämic architecture, is, in essence, merely a 
decorative development of a combination of 
niche squinch forms. In Gothic architecture 
squinch arches are frequently used on the in- 
sides of square towers to support octagonal 
spires.
squint (eye disorder): see strabismus. 
squint (architecture): see hagioscope.
Squire, Sir J(ohn) C(ollings) (b. April 
2, 1882, Plymouth, Devon, Eng.—d. Dec. 
20, 1958, Rushlake Green, Sussex), English 
journalist, playwright, a leading poet of the 
Georgian school, and an influential critic and 
editor.

Squire was educated at BlundelFs School and 
at St. John’s College, Cambridge University. 
He was appointed literary editor of the New 
Statesman in 1913, and acting editor in 1917. 
From 1919 to 1934 he was editor of the 
London Mercury, which was to become the 
unofficial organ of the Georgian poets. His

poetry appeared in Collected Parodies (1921), 
Poems in One Volume (1926), Selected Poems 
(1948), and Collected Poems (1959), volumes 
that show technical competence as well as a 
delightful sense of parody. Squire also collab- 
orated with J.L. Balderston on the hit play 
Berkeley Square (performed 1926), an adapta- 
tion of Henry James’s The Sense of the Past. 
He was knighted in 1933.
Squires, Sir Richard Anderson (b. Jan. 18, 
1880, Harbour Grace, Nfd.—d. March 26, 
1940, St. John’s), controversial prime minister 
of Newfoundland (1919-23; 1928-32) who 
gained a reputation for being opportunistic, 
extravagant, and corrupt but whose promo­
tion of education and industrial development 
laid the foundation for the Newfoundland 
Liberal Party’s emergence as the dominant 
political force in the province after its union 
with Canada in 1949.

Squires was elected to the Newfoundland 
House of Assembly in 1909 as a member 
of the People’s Party, at that time led by 
his law partner Edward Patrick Morris, Ist 
Baron Morris. In 1917, during World War I, 
the party joined with the Liberais to form a 
war coalition government. In 1914-19 Squires 
served on the Legislative Council; he was min­
ister of justice and attomey general in 1914— 
17 and colonial secretary in 1917-18. When 
a Liberal, William Lloyd, became prime min­
ister in 1918, Squires left the coalition, de- 
nouncing, in particular, the participation in 
the government of the Liberal backer William 
Coaker, president of the Fisherman’s Pro- 
tective Union. When, however, Sir Michael 
Patrick Cashin reorganized the government in 
a more conservative direction the following 
year, dropping Coaker, Squires joined the Lib- 
erals and formed an alliance with Coaker that 
later proved advantageous to Squires’ career. 
As prime minister, Squires helped develop ed­
ucation and industry, but the Great Depres­
sion of the 1930s finished his career. He was 
knighted in 1921.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

squirrel, generally, any rodent of the fam­
ily Sciuridae (order Rodentia); the name is 
sometimes restricted to the familiar, bushy- 
tailed, arboreal species. Squirrels are found 
almost worldwide, in a variety of habitats, 
including forests, deserts, plains, and tundra. 
There are about 50 genera and 260 species, 
among them the ground squirrels, marmots, 
and chipmunks.

Many squirrels are arboreal. Some (as mar­
mots) are terrestrial; others (flying squirrels) 
glide from tree to tree by means of furry flaps 
of skin connecting their forelegs and hind legs. 
All squirrels have strong hindlegs and well- 
developed, hairy tails. They differ widely in

Eurasian red squirrel (Sciurus vulgaris)
Schunemann— Annan Photo Features

colour and markings and vary in form from 
slender (flying squirrels) to stout (marmots). 
Total length ranges from about 10 centime­
tres (4 inches) in the African pygmy squirrel 
(Myosciurus pumilio) to about 90 cm in the 
giant squirrels {Ratufa) of Asia.

All squirrels except the gliders are diumal. 
Tree dwellers are agile, live in tree hollows 
or nests built of leaves and twigs, and are 
usually active throughout the year. Ground 
dwellers live in burrows, and many become 
dormant in winter (hibemate) or summer (es- 
tivate). Squirrels are primarily vegetarian and 
are noted for their fondness for seeds and 
nuts. Some species eat insects or supplement 
their diets with animal protein. Females bear 
one or more litters a year, of 1 to 15 young; 
gestation is 22 to 45 days.

The genus Sciurus, with about 55 species 
found through most of Eurasia and the New 
World, includes such familiar arboreal squir­
rels as the Eurasian red squirrel (S. vulgaris) 
and the gray and fox squirrels {S. carolinensis 
and S. niger) of the east central United States. 
Members of this genus spend much time in 
the trees, occasionally descending to forage or 
to bury nuts in the ground. They are about 
20 to 30 cm long, excluding tails of about the 
same length, and are generally gray, grayish to 
blackish brown, or reddish brown, with white 
to reddish brown underparts. Some, such as 
the Eurasian red squirrel, have tufted ears.

The gray and fox squirrels, both common 
inhabitants of city parks and gardens, are 
edible, small game animals. They have been 
introduced into western North America and 
(gray squirrel) into Britain and South Africa. 
The Eurasian red squirrel, which is hunted for 
its thick winter für in the U.S.S.R., is a native 
of forests from Britain to Japan. In parts of 
Britain, it has been replaced by the gray squir­
rel.

The North American red squirrels (Tamias- 
ciurus) are highly vocal, reddish brown ani­
mals that live primarily in coniferous forests 
and habitualiy collect large stores of piiiecoiies 
for winter use. There are two species: the 
red, or spruce, squirrel (T hudsonicus), found 
from Alaska to New Mexico and South Car­
olina; and the Douglas squirrel, or chickaree 
{T. douglasiï), found from British Columbia 
to California. The former is about 20 cm long, 
without the 10- to 15-cm tail, and has white 
underparts; the Douglas squirrel is slightly 
smaller and has reddish brown underparts.

There are a number of arboreal squirrels 
native to Africa. Notable species include: the 
giant forest squirrel (Protoxerus stangen), a 
speckled brownish or blackish animal; about 
a dozen species of African striped squirrels 
(Funisciurus), with one or more longitudi­
nal stripes on their backs; about 12 species 
of African bush squirrels (.Paraxerus), which 
are speckled grayish yellow to bright reddish 
brown, with or without stripes; and sun squir­
rels {Heliosciurus), which are solid-coloured, 
sometimes greenish squirrels.

There are also a number of tree-dwelling 
squirrels in Asia. Among them are: Asi- 
atic striped palm squirrels {Funambulus), 
chipmunk-like, gray brown to blackish ani­
mals; four species of giant, or rock, squir­
rels {Ratufa), agile, variably coloured squirrels 
whose coats may be white, black, yellow- 
ish to reddish brown, or gray; and Oriental 
tree squirrels {Callosciurus, about 20 species), 
which are thick-furred, often brightly coloured 
inhabitants of eastem Asia.

For terrestrial squirrels, see chipmunk; 
ground squirrel; marmot; prairie dog. For glid- 
ing squirrels, see flying squirrel.
squirrel corn {Dicentra canadensis), wild 
flower of eastem and midwestem North Amer­
ican woodlands belonging to the fumitory 
family (Fumariaceae). It takes its name from 
the nodule-like, yellow tubers that cluster



Squirrel corn (Dicentra canadensis)
G. Tomsich— Shostal/EB Inc.

along the rootstock. The femlike leaves and 
flower stalks spring from these tubers. The 
tremulous, two-lobed flowers resemble those 
of the bleeding heart (D. spectabilis), to which 
it is related. The plant is about 30 centimetres 
(one foot) tall.
squirrel monkey (,Saimiri), either of two 
(possibly more) species of arboreal monkeys, 
family Cebidae, the most common primates 
in riverside forests of Central America, the 
Guianas, and the Amazon Basin. Squirrel 
monkeys associate in groups, sometimes of 
several hundred. They are attractive animals 
25-40 centimetres (10-16 inches) long, with a 
heavy, nonprehensile, 37-47-cm tail.

They have small, expressive faces; large eyes; 
large, generally tufted ears; and short, soft 
für. Their muzzles are dark, their faces white, 
and their tail tips black. Colour is gray- to 
olive-green with whitish underparts and yel­
low or orange arms, hands, and feet. Com­
mon squirrel monkeys (S. sciureus) generally 
have olive or grayish crowns, while red-backed 
squirrel monkeys (S. oerstedii) have black 
crowns and reddish backs.

Squirrel monkeys are active during the day 
and troop single file after a leader along con- 
stantly used pathways in the trees. They sleep 
huddled together on branches, tails wrapped 
around their bodies. They are omnivorous and 
eat fruit, insects, and small animals. They bear 
single young after gestation of about 5 V2 to 6 
months. The young cling to the back of either 
the male or the female. Squirrel monkeys are 
delicate and susceptible to cold but are good 
laboratory animals and also make clean, af- 
fectionate, and gentle pets with a penchant for

Squirrel monkeys (Saimiri sciureus)
Shelly Grossman—W.C.I.

playing with hair. They may live 10 years or 
more in captivity and seem to do best when 
kept with others of their kind.

squirrelfish, also called soldierfish, any of 
about 70 species of large-eyed, colourful, trop­
ical reef fish of the family Holocentridae (or­
der Beryciformes). Squirrelfish are edible fish 
found throughout the tropics. They have spiny 
fins and rough, prickly scales; some also have 
a sharp spine on each cheek. Most squirrelfish 
are red in colour, and many are marked with 
yellow, white, or black. The largest species 
is probably Holocentrus spinifer, a Pacific 
squirrelfish growing about 60 centimetres (24

Squirrelfish {Myripristis jacobus)
Carl Roessler

inches) long. Squirrelfish are camivorous and 
noctumal, hiding by day among the reefs.
squirting cucumber (Ecballium elaterium), 
trailing herbaceous plant, of the gourd family 
(Cucurbitaceae), native to the Mediterranean 
region but introduced into other areas as 
a garden curiosity for its distinctive fruits.

Squirting cucumber (Ecballium elaterium)
G. Tomsich—Shostal/EB Inc.

The hairy, rough, thick- stemmed plant may 
spread out to about 60 centimetres (about 24 
inches). It has yellow, bell-shaped flowers. The 
long-stalked, bluish-green fruits, about 4 to 5 
cm long, explosively eject their brown seeds 
as they detach from the stem upon reaching 
maturity. The seeds may travel 3 to 6 metres 
(about 10 to 20 feet) from the plant.
sräddha, also spelled shraddha, in Hin- 
duism, a ceremony performed in honour of 
a dead ancestor. The rite is both a social 
and a religious responsibility enjoined on all 
male Hindus (with the exception of some son- 
nyäsins, or ascetics). The importance given in 
India to the birth of sons is to ensure that 
there will be a male descendant to perform 
the sräddha ceremony after one’s death.

The rite is performed for the deceased father, 
grandfather, and great-grandfather and also 
for the mother, grandmother, and great-grand- 
mother. It is intended to nourish, protect, and 
support the spirits of the dead in their pil- 
grimage from the lower to higher realms, pre- 
ceding their reincamation and reappearance 
on Earth. The rites are performed between the 
1 Ith and 3Ist days after death, depending on 
caste traditions, and at regulär intervals there­
after. The first annual death anniversary is
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observed by a sräddha ceremony that enables 
the deceased (preta) to be admitted into the 
assembly of forefathers (pitr).
Sranantonga, also called sranan tongo, 
taki-taki, or NiNGRE-TONGO, a creole lan- 
guajge spoken in Suriname (formerly Dutch 
Guiana) in northeastem South America. 
Sranantonga originated as a pidgin based on 
English, spoken by slaves of African descent 
who worked on the plantations of Suriname. 
The pidgin was strongly influenced by the 
African languages native to the slaves, as well 
as by Portuguese, the language of the original 
Guianan plantation owners, who were Por­
tuguese Jews. These latter were displaced by 
the English, whose language formed the basis 
for Sranantonga.

In the 17th Century the part of Guiana in 
which Sranantonga was spoken was taken over 
by the Dutch, and since then Sranantonga has 
added a strong Dutch overlay. The language 
as spoken currently bears very little clear re- 
semblance to Dutch, Portuguese, or English.

Examples of typical sentences in Sranan­
tonga are Mek konu gi-em moni en bai sani, 
dan eng sa go kir eng “Let the king give him 
money to buy things, then he will go (and) kill 
it”; Mi sa gi(bi) yu tin sensi ‘TU give you ten 
cents”; and Mi doifl frei gowe, ma mi xoluk, 
dati tan “My dove flew away, but my luck, 
that stays.”

Saramacca, another pidgin spoken by 
Guianan Bush Negroes, is also English based, 
with Portuguese influences; however, it shows 
much greater evidence of African influence 
and less Dutch influence than does Sranan­
tonga. Saramacca preserves an African system 
of pitches, a high pitch (marked by an acute 
accent) distinguished from a low pitch: Mi tä 
tyä deési dä di ómi “I am taking medicine to 
the man.”
Sraosha, in Zoroastrianism, divine being, 
messenger of Ahura Mazda; embodiment of 
the divine word. His name, related to the 
Avestan word for “hearing,” signifies man’s 
obedient hearkening to Ahura Mazdä’s word, 
and also for Ahura Mazdä’s omnipresent lis- 
tening. Sraosha is the medium between man 
and God. Zoroastrians believe that no ritual 
is valid without his presence, and he has a 
very prominent place in Zoroastrian liturgy. 
Depicted as a strong and holy youth whose 
heavenly abode is a thousand-pillared house, 
he has, in addition, a protective role. It is 
Sraosha that Ahura Mazda sends to chastise 
the demons that harass men. Thrice nightly he 
descends to earth to combat them, crushing 
their skulls. His strongest weapon is prayer. 
In the end of time, he will be the agent of 
the final extermination of evil. Sraosha also 
leads the righteous soul through the ordeal of 
judgment three days after its body’s death.
Srauta-sQtra, any of a number of Hindu 
ritual manuals for the use of the priests en- 
gaged in the performance of the grander Vedic 
sacrifices, those requiring three fires and the 
services of a number of specialized priests. 
They are called srauta (from Sanskrit sruti 
[“revelation”]) because they are based directly 
on the older Vedic literature considered as 
a dass to be Sruti, or revealed. The Srauta- 
sütras together with the Grhya-sütras (dealing 
with domestic ceremonies) and the Dharma- 
sütras (dealing with rules of conduct) make 
up the Kalpa-sütras, collections of brief apho- 
ristic texts which emerged within the different 
schools of the Veda. Each Srauta-sütra guides 
the priests of its own particular Vedic school 
in the performance of specialized functions. 
The texts deal with such subjects as the lay- 
ing of the three fires, the full and new moon 
ceremonies, and the various animal and soma 
sacrifices.
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Sravastï, Päli sävatthi, city of ancient In­
dia, located on the bank of the Räpti River in 
northeastern Uttar Pradesh. In Buddhist times 
(6th Century Bc-6th Century a d ), Sravastï was 
Capital of the kingdom of Kosala and was 
important both as a prosperous trading centre 
and for its religious associations. It stood at 
the junction of three great roads connecting 
it with the great cities of eastern, northern, 
and western India. It was closely associated 
with the life of the Buddha and with figures 
significant in later Buddhist history. lts most 
important religious place was the Jetavana 
Monastery, which was erected in a garden out- 
side the walls of the city and presented to the 
Buddha by a wealthy banker, Anäthapindaka. 
Other important Buddhist monasteries were 
the Räjakäräma and the Pürväräma. Sravastï 
was also an important centre for the Jainas.

The city has been identified with the twin vil- 
lages of Saheth and Maheth near Balrämpur. 
Today it is surrounded by a great rampart of 
earth and brick. Excavation has been under- 
taken by the Archaeological Survey of India. 
In the city itself three main periods have been 
recognized, ranging from the earliest, charac- 
ierized by pre-Buddhist painted grayware, to 
the early medieval wares of the final occupa­
tion.
Srbija (Yugoslavia): see Serbia.
Srê language, dialect spoken in Vietnam, 
one of the approximately nine dialects of the 
Ko’ho language, belonging to the South Bah- 
naric branch of the Mon-Khmer subgroup of 
the Austro-Asiatic languages. Speakers con- 
sist primarily of Montagnards located in and 
around the southem Vietnamese city of Di 
Linh.

The word Srê translates as “wet rice field.” 
It is sometimes used to refer to the Ko’ho 
people.
Sredna Mountains, Bulgarian sredna  
gora , range in central Bulgaria, a discontin- 
uous range paralleling the Balkan Mountains 
and having a similar east-west orientation. 
Structurally, the Sredna range is a part of the 
Rhodope Mountains, from which it is sep- 
arated by the Thracian Plain. Between the 
Sredna and the Balkan mountains lie several 
major basins: from west to east, they are the 
Sofia, Pirdop, Karlovo, Kazanlük, and Sliven.

The Sredna range has three parts. Western- 
most is the Ikhtimanska (Ikhtiman) Sredna,

Farm in the Sredna Mountains, Buig.
Art Resource— EB Inc.

20 miles (32 km) southeast of Sofia. It is an 
irregulär, forested, hilly region with a sparse 
population. lts eastem limit is the Topolnitsa 
River. From the Topolnitsa to the Stryama 
River, a distance of 42 miles (68 km), lies 
the Süshtinska, or Systinska (True), Sredna 
Mountains, which have a sharper spine of 
resistant, intrusive rocks. The maximum ele-

vation in this section, 5,262 feet (1,604 m), 
is that of Bogdan, a peak 17 miles (27 km) 
west of the town of Karlovo. The Topolnitsa 
and Stryama rivers are important north-south 
transportation routes.

East of the Stryama River valley is the Sür- 
nena (Deer) range, which rises to its highest 
point of 4,054 feet (1,236 m) at the summit 
of Bratan (formerly Morozov), then dwindles 
eastward to the confluence of the Tundzha 
and Mochuritsa rivers. This section extends 
85 miles (137 km) east-west.
To the north, the Sürnena range faces the val­

ley of the Tundzha, which is impounded near 
Kazanlük by the Georgi Dimitrov Dam (com- 
pleted in 1955); to the south, it slopes sharply 
to the Thracian Plain, which is drained by the 
Maritsa River. Small quantities of metal ores 
are obtained from the ranges; near Pirdop, 
on the Topolnitsa River, is a large electrolytic 
copper works.
Srednerusskaya Vozvyshennost (Russian 
S.F.S.R.): see Central Russian Upland.
Srednesibirskoye Ploskogorye (Russian 
S.F.S.R.): see Central Siberian Plateau.
Srednyaya Tunguska River (Russian 
S.F.S.R.): see Podkamennaya Tunguska River.
Sremski Karlovd, German karlowitz, 
Hungarian karloca, town in Srem srez (dis­
trict) of the autonomous pokrajina (province) 
of Vojvodina, Serbia, Yugoslavia, on the road 
and rail routes from Belgrade to Subotica and 
Hungary. In 1698-99 the village was the site 
of a 72-day congress that settled a war that 
had continued since 1683. By this treaty, the 
Habsburgs took from the Turks control of the 
village and the surrounding region, which was 
peopled by Serbian refugees from Ottoman 
mie.

The Austrian emperor made the Serbs 
guardians of the frontier, and in return the 
Serbs were granted privileges that included 
the establishment of a Serbian Orthodox
metropohtanate and the nght to clcct their 
own leader, or vojvod.

The region, taking its name from the title of 
its mier, had developed considerable auton- 
omy by 1814, when it was declared an ap- 
panage of the Hungarian crown. In Opposition 
to attempts to make Hungarian the official 
language, the Serbs proclaimed the indepen- 
dence of Vojvodina in the town in 1848. In 
1849 Vojvodina was made part of Croatia- 
Slavonia, a kingdom that remained under 
Austrian sovereignty until 1867, when it re- 
vertedto Hungary. In 1918 Vojvodina became 
part of the Kingdom of Serbs, Croats, and 
Slovenes (since 1929, Yugoslavia). The area is 
productive agricultural country, noted for its 
cereals and fodder crops and the fruit farms 
and vineyards of the Fruska Mountains; fresh­
water fishing is also important. Pop. (1981 
prelim.) mun., 7,547.
Sri (Hindu goddess): see Laksmï.
Sri Aman, formerly simanggang, market 
town, East Malaysia (northwest Borneo), on 
the River Lupar. Situated in one of the state’s 
few major agricultural areas, it is a trade cen­
tre for timber, rubber, and pepper. Sri Aman 
has an airstrip and a road link to Kuching 80 
miles (129 km) north-northwest. Pop. (1980) 
4,552.
Sri Gangänagar (India): see Gangänagar.
Sri Indraditya, also called sri indrapa- 
tind r ad itya , original name bang klang 
hao , Hao also spelled thao (fl. c. 1240- 
60), founder and mier of the kingdom of 
Sukhothai, the first independent Thai state. 
Bang Klang Hao headed a petty Thai princi- 
pality near Sukhothai when, in about 1245, he 
joined with another Thai leader, Pha Muang, 
to rebel against the governor of Sukhothai, 
who was a deputy of the Khmer kings of 
Angkor. The two seized nearby Sawankhalok,

and Bang Klang Hao defeated the Khmer gov­
ernor in personal combat before Sukhothai. 
Pha Muang then conferred his own royal 
Khmer title on Bang Klang Hao, who as Sri 
Indraditya now mied independently. Over the 
ensuing Century, Sukhothai grew and flour- 
ished as the preeminent Thai state of the 
region, particularly under Indraditya’s second 
son, Ramkhamhaeng.
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Sri Lanka, officially democratic socialist
REPUBLIC OF SRI LANKA, Sinhala SRI LANKA 
PRAJATHANTHRIKA samajavadi janarajya , 
formerly ceylon , island country in the In­
dian Ocean, separated from the southeastern 
coast of peninsular India by Palk Strait. It 
covers an area of 25,332 square miles (65,- 
610 square km). The Capital is Colombo. This 
pear-shaped island lies between latitudes 5° 
and 10° N (about 272 miles [437 km] from 
north to south) and longitudes 79° and 82° E 
(about 140 miles [225 km] from east to west). 
The population in 1990 was estimated to be
1 n  i  n o  a a a

A brief treatment of Sri Lanka follows. For 
füll treatment, see macropaedia: Sri Lanka.
For current history and for statistics on so­

ciety and economy, see britannica world
DATA ANNUAL.

The land. Sri Lanka can be divided into 
four physiographic regions: the central high- 
lands, the Southwest, the east, and the northern 
lowlands. The central highlands, with an av­
erage elevation of more than 5,000 feet (1,500 
m), dominate the island’s relief. The ter- 
rain consists of high mountains and plateaus, 
narrow gorges, and deep river valleys. Near 
their centre is the highest point on the is­
land, Pidumtala Peak (8,281 feet [2,524 m]). 
The southwestem region is also mountainous 
and contains a continuation of the Rakwana 
mountain range of the central highlands. The 
eastem region is an undulating plain dotted 
with isolated hills. The northern lowlands re­
gion has flat, broad, and fertile plains inter- 
sected by rivers and marked by occasional 
ridges. The Mahaweli River, flowing eastward 
to the north of the central highlands, is the 
country’s largest river.

Sri Lanka has an equatorial climate, with 
little seasonal temperature Variation. Average 
afternoon temperatures range from 85° F to 
92° F (29° C to 33° C) in the lowlands to less 
than 70° F (21° C) in the mountains. The 
relative humidity is high in most places year- 
round. The island’s position in relation to the 
Indian subcontinent and to the neighbour- 
ing seas has resulted in modification of the 
equatorial climate by the seasonal occurrence 
of monsoons, whose rainfall is not uniform; 
average annual rainfall varies from less than 
40 inches (1,000 mm) in the dry zone of 
the north and east to more than 200 inches 
(5,000 mm) in the wet zone of the Southwest. 
The natural Vegetation varies from dry mixed



evergreen forests (ebony and satinwood) in 
the northeast, to thom scrub in the northwest 
and southeast, and to savanna-like grasslands 
in the east. Wildlife includes deer, leopards, 
bears, wild pigs, elephants, and a variety of 
monkeys.

Mineral resources of Sri Lanka include 
graphite, iron ore, ilmenite (titanium ore), 
kaolin, and gemstones. Significant quantities 
of sapphires, rubies, topazes, garnets, moon- 
stones, and zircons are found in gravel-sized 
alluvium near the city of Ratnapura, in the 
Southwest.

The people. The Sinhalese are the predom- 
inant ethnic group, constituting about three- 
fourths of the population. Other ethnic groups 
include the Tamils and the Muslims (partly 
descended from Arab seafarers and sometimes 
miscalled Moors). Sinhala and Tamil are the 
official languages; English is also widely spo­
ken. More than two-thirds of the populace 
(mostly the Sinhalese) adhere to Buddhism, 
while approximately one-sixth (the Tamils) 
are Hindus. Other religious groups include 
Muslims and Christians.

The population growth rate is one of the 
lowest in southem Asia, largely because of 
the country’s comparatively low birth rate. Sri 
Lanka’s population density, however, is ex- 
tremely high. In an effort to alleviate social 
and economie problems related to high pop­
ulation density, the government has imple- 
mented measures designed to decrease fertility 
levels while maintaining a balance in immi- 
gration and emigration levels.
The infant mortality rate and the overall 

death rate are both low for a developing coun­
try, and the average life expectancy (68 years 
for men and 73 years for women) is the high­
est in Southern Asia. The government, more- 
over, is working to improve the health-care 
system with an emphasis on further lowering 
matemal and infant mortality.
Approximately one-fifth of Sri Lanka’s pop­

ulation is urban, a figure that is expected to 
increase rapidly into the next Century. Govern­
ment reports indicate that while metropolitan 
areas are developing rapidly, rural develop­
ment is progressing at a less than satisfactory 
pace.

The economy. Sri Lanka has a developing 
mixed (public and private) economy, largely 
based on agriculture, services, and light indus­
tries. Numerous industries have been nation- 
alized since 1971, and economie development 
has been heavily subsidized by the Interna­
tional Monetary Fund, the Asian Develop­
ment Bank, the United States, and Japan. The 
Netherlands, Germany, and the People’s Re- 
public of China have also provided extensive 
foreign aid. The creation of new jobs has not 
kept pace with the growth of the population, 
and unemployment is widespread. The gross 
national product (GNP) is growing faster than 
the population; the GNP per capita, however, 
is very low by world Standards.

Agriculture accounts for approximately one- 
fifth of the GNP and employs two-fifths of 
the work force. Agricultural output is divided 
between cash crops largely grown on planta- 
tions, and staples, which are grown on small 
peasant holdings. Land reform has fragmented 
many estates, and smallholders now produce 
significant quantities of mbber and tea. One- 
third of the island’s land is arable, and gov- 
ernment efforts to increase its productivity 
have centred on irrigation in the Mahaweli 
River valley. Despite the island’s 1,000-year- 
long tradition of constmcting irrigation tanks 
and canals, much of the island’s irrigation po­
tential remains undeveloped.

Harvests of rice, the chief staple, do not meet 
domestic demand. Increased use of fertilizer 
has helped to improve the productivity of 
paddies. Subsistence farming dominates rice 
production, and few paddies are larger than 5 
acres (2 hectares). Tea, which is grown in the 
central highlands, is a major export; mbber

and coconuts are produced at lower elevations 
and are also important sources of foreign ex- 
change.
A wide variety of gemstones, for which Sri 

Lanka is world famous, is exported. Signifi­
cant quantities of high-grade graphite, in the 
production of which the island leads the world, 
are also exported. Graphite production is a 
state monopoly controlled through the State 
Graphite Corporation since 1971.

Manufacturing industries account for ap­
proximately one-fifth of the GNP and employ 
one-tenth of the work force. Chief manu­
factures include textiles, ceramics, petroleum 
products, vegetable oils, fertilizers, and ce­
ment. Most large-scale industries are now 
owned by the government, and the private 
sector produces mainly consumer goods and 
some Capital goods such as machine tools and 
building materials. An Investment Promotion 
Zone was established north of Colombo in 
the late 1970s to attract foreign investment 
through various tax exemptions.

Electricity is produced almost totally from 
hydroelectric sources. The island’s electrical- 
generating capacity was greatly increased in 
the 1980s as several new hydroelectric projects 
were completed.

Services are the largest sector of the GNP 
and employ one-third of the work force. For­
eign banks were allowed to open “offshore” 
branches in Sri Lanka in 1979 as part of 
a government effort to promote the country 
as an international financial centre for South 
Asia.

Sri Lanka’s balance of trade has been chron- 
ically unfavourable since the mid-1970s. Re- 
mittances from citizens working abroad are a 
major source of foreign exchange. Public cor- 
porations control imports; private firms han­
dle most exports. Sri Lanka’s chief suppliers 
include Japan, the United States, Germany, 
and the United Kingdom. The United States, 
Germany, Japan, and the United Kingdom 
are likewise important markets for Sri Lanka’s 
exports.

Government and social conditions. Sri 
Lanka is a socialist republic. Its Constitution, 
promulgated in 1978, vests greater executive 
authority than previously in the president, 
who is directly elected to a six-year term. He 
functions as head of state and government and 
as commander in chief of the armed forces. 
The president govems with the assistance of 
an appointed Cabinet. Legislative power re- 
sides in a unicameral Parliament, composed 
of 225 members directly elected to six-year 
terms. The president may summon or dissolve 
the Parliament at any time. The Parliament 
has the power to enact retroactive law and 
amend the Constitution. The major political 
parties are the United National Party, the 
Tamil United Liberation Front, and the Sri 
Lanka Freedom Party. The judicial system is 
composed of the Supreme Court, appointed 
by the president; the Court of Appeal; the 
High Court; and the various lower courts.

Sri Lanka’s social-welfare program provides 
a limited segment of the population with cash 
benefits for temporary work disability and un­
employment, old age, disability, permanent 
work disability, and survivor grants. Hospital 
care is free in government facilities. The effec- 
tiveness of this service is limited, however, by 
a shortage of both facilities and personnel. Tu­
berculosis, malnutrition, and filariasis persist 
as serious problems, but malaria, smallpox, 
cholera, and plague have been eliminated from 
the country. The housing shortage is most 
acute in and around Colombo. The govem- 
ment’s housing policy is primarily concemed 
with the construction of low-income housing, 
the extension of sanitation facilities, and slum 
clearance.

Sri Lanka’s adult literacy rate of more than 
90 percent for males and more than 80 per­
cent for females compares favourably to that 
of most South Asian countries. Education is
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free at all levels and is compulsory between 
the ages of 5 and 13. Secondary, technical 
and vocational, and higher education are also 
available.

Although freedom of the press is constitution- 
ally guaranteed, the government may exercise 
direct censorship as authorized by the Anti- 
Terrorism Law. Newspapers are published in 
Sinhala, Tamil, and English. The Sri Lanka 
Broadcasting Corporation provides national, 
commercial, and educational services. Televi­
sion was introduced on an experimental basis 
in 1979, and in 1982 broadcasts began on a 
regulär basis throughout the country.

Cultural life. Sri Lanka possesses a rich 
cultural heritage that dates back to the 3rd 
Century bc. The country’s artistic tradition 
centres largely on Buddhist and Hindu reli­
gious art and dance-drama. There are three 
main forms of the national dance-drama: the 
kölam (Tamil: “costume”), a masked dance- 
drama; the devil dance, a dance to the spirits 
asking relief from illness or misfortune; and 
the Kandyan dance, a national dance of great 
importance, dealing with mythological, his- 
torical, and naturalistic themes. Examples of 
traditional sculpture, painting, and architec­
ture are seen in the remains of ancient works. 
These include colossal Buddha images, tem­
ples (especially around Kandy), and temple 
paintings. Other surviving art traditions in­
clude ivory carving, metal-working, lacquered 
woodwork, and basketry.

History. The island’s first human settlers 
probably included immigrant aborigines of 
southem Asia, peoples of the proto-Australoid 
ethnic group. These peoples were absorbed by 
Indo-Europeans who arrived from north India 
about the 5th Century bc and developed into 
the Sinhalese. The Tamils were probably later 
immigrants from Dravidian India, migrating 
over a period from the early centuries a d  to 
about 1200. Buddhism was introduced during 
the 3rd Century bc, and the city of Anurä- 
dhapura was established as a major political 
and religious centre. As Buddhism spread, the 
Anurädhapura kingdom extended its political 
control over Ceylon (c . 200 b c - c . a d  1000). 
The Sinhalese lost control of Ceylon to the 
Cola (invaders from southem India) from 
993 to 1070, but Sinhalese mie was firmly 
reestablished during the Polonnamva period 
(c. 1070-1200). Between 1200 and 1505 Sin­
halese power gravitated to the Southwest part 
of the island, while a south Indian dynasty 
seized power in the north and established the 
Tamil kingdom in the 14th Century. Foreign 
invasions from India, China, and Malaya oc- 
curred in the 13th, 14th, and 15th centuries.

In 1505 a Portuguese fleet landed on Ceylon. 
The Portuguese were permitted to build a fort 
and received trade concessions in 1518. They 
engaged in various alliances with local kings, 
taking advantage of any disharmony existing 
between the kingdoms and enthroning their 
own protégés whenever possible. By 1619, 
through a combination of active occupation 
and royal deeds, the Portuguese controlled 
most of the island.
The Kandyan kingdom enlisted the Dutch 

to oust the Portuguese, and Ceylon eventually 
came under the control of the Dutch East In­
dia Company until 1796, when control passed 
to the British; in 1802 Ceylon became a crown 
colony. From 1830 the phenomenal growth 
of coffee dominated Ceylon’s economie de­
velopment until a leaf disease destroyed the 
plantations. Experiments with tea were suc- 
cessful in the 1880s and soon that became the 
plantation erop.
Ceylonese nationalism expanded on reli­

gious, social, and educational fronts in the 
early 20th Century. In 1919 the Ceylon Na­
tional Congress united Sinhalese and Tamil 
groups. A succession of constitutions were
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promulgated by the British in 1920 to satisfy 
nationalistic demands, and in 1947 domin­
ion status was conferred on the colony. The 
United National Party (UNP) controlled the 
government until it was unseated in 1956 by 
the Sri Lanka Freedom Party (SLFP), a group 
dedicated to maintaining Sinhalese identity. 
The Tamils objected bitterly to this period of 
Sinhala nationalism, and by 1965 the UNP 
had regained control of the government. How­
ever, in 1970 the SLFP formed a coalition 
with various Marxist parties and won a land- 
slide victory in the elections. The SLFP gov­
ernment initiated many economie and social 
reforms during the early and mid-1970s, and 
its constitution of 1972 proclaimed Ceylon 
the Republic of Sri Lanka.

In 1977 the UNP was returned to power 
and radically revised the constitution to con­
struct a presidential system of government. 
The country was renamed the Democratie 
Socialist Republic of Sri Lanka. J.R. Jayawar- 
dene, prime minister and leader of the UNP, 
became president. Recurring racial tension 
between Sri Lanka’s Sinhala and Tamil com- 
munities erupted into violence in 1981, and 
Tamil leaders began demanding a separate 
Tamil homeland. Sections of the Tamil com­
munity resorted to guerrilla warfare in their 
campaign for an autonomous Tamil state in 
the north and east of the country, and the 
violence continued through the 1980s.
Srï-Nathajï, unique representation of the 
Hindu god Krishna (Krsna); it is the main 
cult image of the Vallabhäcärya sect, an im­
portant devotional sect of India. The image is 
enshrined in the main temple of the cult at 
Näthdwärä (Räjasthän state), where it is ac- 
corded an elaborate service of worship daily. 
According to sect tradition, the image of Srï- 
Nathajï revealed itself to the sect’s founder, 
Vallabha, while he was visiting Mount Go- 
vardhana, near Mathura (the image has one 
hand raised, suggestive of Krishna’s lifting of 
Mount Govardhana to shelter the cowherds 
from a storm sent by the jealous god Indra). 
The image was first worshiped in Mathura, 
and while in flight from the Mughals, the 
chariot carrying the image broke down at 
Näthdwärä, where it was given protection 
by the local Räjput chief. Representations of

Srï-Nathajï, detail of a painting, Rajasthani style, 
mid-19th Century; in a private collection
P. Chandra

Sri-Näthaji, covered with the Ornaments and 
garlands of worship, are commonly seen in 
the homes and shops of devotees throughout 
North and West India.
Srihatta (Bangladesh): see Sylhet.
Srïkakulam, also called chicacole, town, 
northeastem Andhra Pradesh state, Southern 
India. It lies along the Nägävali River. Srikä- 
kulam was once the Capital of a Muslim 
region called the Northern Circärs (Northern 
Sarkärs). Of historical interest is the mosque, 
which was built in 1641. The town has several 
government colleges affiliated with Andhra 
University. Pop. (1981) 68,145.
Srïnagar, city, summer Capital of the Indian- 
held sector of Jammu and Kashmir state, 
northwestem India. The city lies along the 
banks of the Jhelum River, at an elevation of 
5,200 feet (1,600 m) in the Vale of Kashmir. 
Situated amid clear lakes and lofty mountains, 
it has a growing tourist economy. Along its 
course through the city the Jhelum River is

Shalïmar Gardens, Srïnagar, Jammu and Kashmir, 
India
Harrison Forman

spanned by seven wooden bndges, and numer- 
ous adjacent canals and waterways abound 
with shikaras, the gondolas of Kashmir. Srïna­
gar is well-known for its many mosques and 
temples; the Hazratbäl Mosque contains a re- 
puted hair of the prophet Muhammad, and 
the Jämi' Masjid, built in the 15th Century, 
is said to be the largest mosque in Kashmir. 
Dal Lake with its “floating gardens” is a well- 
known attraction, as are the nearby Shälimär 
and Nishät Gardens.

Srïnagar also contains specialized markets 
and retail shops. Among the industries of 
Srïnagar are carpet and silk mills, silverware 
and copperware manufacture, leatherworking, 
and wood carving. The University of Kashmir 
(1948) is located in the city. Regular flights 
connect Srïnagar with Delhi and Amritsar.
Not far from the city is Gulmarg, the Meadow 

of Flowers, at an elevation of 8,500 feet (2,590 
m). It affords magnificent views of the Vale 
of Kashmir and also of Nänga Parbat, at 26,- 
660 feet (8,126 m) one of the loftiest peaks in 
the Himalayas. The Vale of Kashmir contains 
the surrounding area’s most fertile agricultural 
land, and the valley is one of the most densely 
populated areas of Jammu and Kashmir. The 
mountains among which Srïnagar is situated 
are heavily forested with pine, fir, and deodar. 
Pop. (1981) city, 531,094; metropolitan area, 
533,368.
Srïrangam, town, east-central Tamil Nädu 
state, southeastem India. It lies on an island 
at the division of the Cauvery and Coleroon 
rivers near the town of Tiruchchiräppali. Srï­
rangam is one of the most frequently visited 
pilgrimage centres in southem India. lts main 
Ranganätha temple, though primarily Vaish- 
navite, is also holy to Saivites. The temple 
is composed of seven rectangular enclosures, 
one within the other, the outermost having a 
perimeter more than 2 miles (3 km) in length. 
A remarkable feature of the temple is the Hall

Hall of a Thoüsand Pillars, part of the Ranganätha 
Vishnu temple in Srïrangam, Tamil Nädu, India
Tom Putnam

of a Thoüsand Pillars with its colonnade of 
rearing horses. The temple and 1,000-pillared 
hall were constructed in the Vijayanagar pe­
riod (1336-1565) on the site of an older tem­
ple. Pop. (1981) 64,241.
Srirangapatnam (India): see Seringapatam. 
Srisaket (Thailand): see Sisaket.
Srïvaisnava, member of a sect of Hindus, 
most numerous in South India, who pay alle- 
giance to Lord Vishnu (Visnu) and follow the 
teachings of the philosopher Rämänuja. “Sri” 
refers to Vishnu’s consort, also called Laksmï, 
to whom the Lord first taught the doctrine.

The sect reached its peak in the late lOth 
or llth  Century, when the passionate devo­
tional hymns of the Alvärs (a group of mys- 
tics) were introduced into the temple service 
by Näthamuni. He is called the first äcärya 
(“teacher”) of the sect and founded a Sanskrit- 
Tamil school at Srïrangam (Tamil Nadu state), 
which was then and continues to be a great 
Vaishnavite centre in South India. Rämänuja 
(11 th /12th Century), in an exposition of the 
Vedänta-sütras called Snbhäsya (“Beautiful 
Commentary”), gave the sect a philosophical 
doctrine to fit its views and early literature. 
Srïbhasya was the first sectarian commentary 
ever written on a Hindu sacred text and the 
model for the many others that followed.

Toward the end of the late 14th Century, a 
controversy arose that split the Srivaisnavas 
into their present two subsects, the Vadakalai 
(or school of northern leaming), which re- 
lied more on the Sanskrit scriptures, and the 
Tenkalai (or school of southem learning), 
which stressed the Tamil hymns of the Alvärs.

The Srïvaisnava is among the most exclu­
sive of the Hindu sects. They worship only 
Vishnu and his consorts and attendants and 
do not acknowledge Krishna’s youthful com- 
panion, his mistress Rädhä. Brahman mem- 
bers take the lead in the strict observance of 
caste regulatipns in such matters as diet and 
interdining. Srïvaisnava Brahmans are much 
given to scholarly pursuits and have eamed 
for themselves the honorary title of äcärya, 
or, in Tamil, ayyangar, often spelled iyengar. 
See also Tenkalai; Vadakalai.
Srivastava, Dhanpat Rai (Indian author): 
see Prem Chand.
Srivijaya Empire, maritime and commercial 
kingdom that flourished between the 7th and 
the 13th Century in the Malay Archipelago. 
The kingdom, which originated in Palembang 
on Sumatra, soon extended its influence and 
controlled the Strait of Malacca. The king- 
dom’s power was based on its control of inter­
national sea trade. It established trade relations 
not only with the States in the archipelago but 
also with China and India.

Srivijaya was also a religious centre in the re­
gion. It adhered to Mahäyäna Buddhism and



soon became the stopping point for Chinese 
Buddhist pilgrims on their way to India. The 
kings of Srivijaya even founded monasteries 
at Negapatam in India.

Srivijaya continued to grow; by the year 1000 
it controlled most of Java but soon lost it 
to Cola, an Indian maritime and commercial 
kingdom, which found Srivijaya an obstacle 
on the sea route between South and East Asia. 
In 1025 Cola seized Palembang, captured the 
King, and carried off his treasures and also 
attacked other parts of the kingdom. By the 
end of the 12th Century, Srivijaya had been 
reduced to a small kingdom and its dominant 
role in Sumatra was taken by Malayu (based 
in Jambi), a vassal of Java. A Javanese king­
dom, Majapahit, soon began to dominate the 
Indonesian political scene.
Srong-brtsan-sgam-po (b. c. 608—d. 650), 
Tibetan king (crowned 629) who extended his 
dominion to include Nepal and parts of In­
dia and China and whose reign marked the 
beginning of recorded history in Tibet, He 
commissioned a court scholar to create the 
Tibetan written language using an Indo-Eu- 
ropean model for the script. Because two of 
his wives, a Nepalese and a Chinese princess, 
were Buddhists, he is credited by lama histori- 
ans with introducing Buddhism into Tibet. To 
house the famous image of the Gautama Bud­
dha brought to Tibet by his Nepalese bride, he 
built in Lhasa, the Capital, the Gtsug-lag-khang 
temple, which remains Tibetan Buddhism’s 
most sacred place.
Sruti (Sanskrit: “Learning by Hearing”), that 
dass of Hindu sacred literature based on 
revelation, the most revered body of sacred 
literature in Hinduism. Sruti works are con- 
sidered divine revelation, heard and transmit- 
ted by earthly sages, as contrasted to Smrti, 
or that which is remembered. Though Sruti 
is considered to be the more authoritative, in 
practice the Smrti texts are more influential 
in modern Hinduism. The revealed texts en- 
compass the four Vedas—Rg, Yajur, Säma, 
and Atharvaveda (the earliest Hindu sacred 
literature)—and the Brähmanas (ritual trea- 
tises), the Aranyakas (“Books of the Forest”), 
and the Upanisads (philosophic elaborations 
on the Vedas that form the basis of much of 
later Indian philosophy).
sruti (Sanskrit: “heard”), in the music of In­
dia and Pakistan, the smallest tonal interval 
that can be perceived. The octave, in Indian 
theory, is divided into 22 srutis. The division 
is not precisely equal, but these microtonal 
units may be compared to Western quarter 
tones, of which there are 24 to an octave.

The word sruti is used both to indicate a 
specific note and as a unit of measurement to 
describe the size of an interval encompassed 
by two given notes.
SS.: see under Saints, or Saintes.
SS, abbreviation of schutzstaffel (Ger­
man: “Protective Echelon”), the black-uni- 
formed elite corps of the Nazi Party. Founded 
by Adolf Hitler in April 1925 as a small 
personal bodyguard, the SS grew with the 
success of the Nazi movement and, gathering 
immense police and military powers, became 
virtually a state within a state.

From 1929 until its dissolution in 1945, the 
SS was headed by Heinrich Himmler (q.v.), 
who built up the SS from fewer than 300 mem- 
bers to more than 50,000 by the time the Nazis 
came to power in 1933. Himmler, a racist 
fanatic, screened applicants for their supposed 
physical perfection and racial purity but re- 
cruited members from all ranks of German so­
ciety. With their sleek black uniforms and spe­
cial insignia (lightning-like runic S’s, death’s- 
head badges, and silver daggers), the men of the 
SS feit superior to the brawling brown-shirted 
Storm Troopers of the SA (q.v.), to which ini- 
tially they were nominally subordinate.

When Hitler, with SS help, purged the SA 
in 1934 and reduced it to political impotence, 
the SS became an independent group respon- 
sible, via Himmler, to Hitler alone. Between 
1934 and 1936 Himmler and his chief ad- 
jutant, Reinhard Heydrich, Consolidated SS 
strength by gaining control of all of Ger- 
many’s police forces and expanding their or- 
ganization’s responsibilities and activities. At 
the same time, special military SS units were 
trained and equipped along the lines of the 
regulär army. By 1939 the SS, now numbering 
about 250,000 men, had become a massive 
and labyrinthian bureaucracy, divided mainly 
into two groups: the Allgemeine-SS (General 
SS) and the Waffen-SS (Armed SS).
The Allgemeine-SS dealt mainly with po­

lice and “racial” matters. lts most important 
division was the Reichssicherheitshauptamt 
(RSHA; Reich Security Central Office), which 
was made up of the Ordnungspolizei (Orpo; 
Order Police) and the Sicherheitspolizei (Sipo; 
Security Police), which, in turn, was divided 
into the Kriminalpolizei (Kripo; Criminal Po­
lice) and the dreaded Gestapo (q.v.) under 
Heinrich Müller. The RSHA also included 
the Sicherheitsdienst (SD; Security Service), a 
security department in charge of foreign and 
domestic intelligence and espionage.

The Waffen (Armed) SS was made up of three 
subgroups: the Leibstandarte, Hitler’s personal 
bodyguard; the Totenkopfverbände (Death’s- 
Head Battalions), which administered the con- 
centration camps; and the Verfügungstruppen 
(Disposition Troops), which swelled to 39 di- 
visions in World War II and which, serving 
as elite combat troops alongside the regulär 
army, gained a reputation as fanatical fighters.

SS men were schooled in racial hatred and 
admonished to harden their hearts to human 
suffering. Their chief “virtue” was their abso­
lute obedience and loyalty to the Führer, who 
gave them their motto: “Thy Honour is Thy 
Loyalty.” During World War II the SS carried 
out massive executions of political opponents, 
Gypsies, Jews, Polish leaders, Communist au- 
thorities, partisan resisters, and Russian pris- 
oners of war. Following the defeat of Nazi 
Germany by the Allies, the SS was declared a 
criminal Organization by the Allied Tribunal 
in Nürnberg in 1946.
SS-Angehörigen, Organisation der (Ger­
man: Organization of SS Members): see 
Odessa.
Ssu-ma Ch’ien, Pinyin sima qian (b. c. 
145 bc, Lung-men, China—d. c. 85 bc), as- 
tronomer, calendar expert, and the first great 
Chinese historian, noted for his authorship of 
the Shih-chi (“Historical Records”), which is 
considered to be the most important history 
of China down to the end of the 2nd Century.
Life. Ssu-ma Ch’ien was the son of Ssu-ma 

T’an, the grand historian (sometimes trans-

Ssu-ma Ch’ien, detail, ink and 
colour on silk; in the National Palace 
Museum, Taipei
By courtesy of the National Palace Museum, Taipei, 
Taiwan, Republic of China
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lated as “astronomer royal”) at the Han court 
during the period 140-110 bc. The office of 
grand historian combined responsibility for 
astronomical observations and for the regula- 
tion of the calendar with the duties of keep- 
ing a daily record of state events and court 
ceremonies. After traveling extensively in his 
youth, Ssu-ma Ch’ien entered court service. In 
111 bc he accompanied a military expedition 
into the Southwest of China, and in 110 bc 
he was a member of the Emperor’s entourage 
when the latter visited Mt. T’ai to conduct the 
sacrifices symbolizing the dynasty’s authority. 
In the same year, his father died, and after 
the mandatory period of mourning he was ap­
pointed in 108 bc to succeed him in the post 
of grand historian.

In 105 he was among those responsible for 
a complete reform of the Chinese calendar, 
a reform prompted by the Han emperor Wu 
Ti’s inauguration of what was to be a “new 
beginning” to the Han dynasty. At about the 
same time, Ssu-ma Ch’ien began to undertake 
the unfulfilled ambition of his father to write 
a definitive history of the Chinese past, an 
ambition strengthened by his belief that un­
der Wu Ti the Han had reached a peak of 
achievement that deserved to be recorded for 
posterity. Before his history was completed, 
however, Ssu-ma Ch’ien deeply offended the 
Emperor by coming to the defense of a dis- 
graced general. Ssu-ma Ch’ien was arraigned 
for “defaming the Emperor,” a Capital crime. 
Either because the Emperor feit him too valu- 
able a man to lose or because Ssu-ma Ch’ien 
himself requested a reprieve so that he could 
complete his history, he was castrated instead 
of executed.

Wu Ti later relented, and Ssu-ma Ch’ien 
again rose in the Imperial favour, becoming 
palace secretary (chung-shu-ling). But he re­
mained bitterly conscious of the shame he 
had suffered and lived a retiring life, devoting 
himself to the completion of his great master- 
piece.

Structure and content of Shih-chi. The Shih- 
chi is his great claim to fame. There had, 
of course, been many histories before Ssu-ma 
Ch’ien’s time. The keeping of court chronicles 
was already an established practice under the 
earlier dynasties. One such work, the Ch’un- 
ch’iu (“Spring and Autumn [Annals]”) of the 
petty state of Lu, was said to have been the 
work of Confucius. It had achieved status as 
a canonical book largely because of its ethical 
judgments on the events that it recounts.

Ssu-ma Ch’ien denied that his work was in 
any way comparable to this great Classic. He 
termed himself not a “maker,” like Confucius, 
but merely a “transmitter” of past events. 
His great successor as historian of the Han, 
Pan Ku (a d  327-92), took him to task for 
his haphazard use of ideas from the various 
schools of philosophy and for his devotion 
to Taoism. But the ethical Standards of Han 
Confucianism that Pan Ku and his contem- 
poraries could take for granted had not in 
Ssu-ma Ch’ien’s lifetime achieved the author­
ity they had by the Ist Century a d . Like most 
of his contemporaries, Ssu-ma Ch’ien was an 
eclectic, employed at a court at which magie 
and the supernatural were still potent forces 
and where the state religious cult and accepted 
moral and political Standards were still in a 
fluid state. Ssu-ma Ch’ien’s moral judgments 
are, thus, not in accordance with any consis­
tent theories.

His main achievement was that he reduced to 
an orderly narrative the complex events of the 
past, recorded in often contradictory sources 
deriving from the many independent States, 
each of which employed its own chronology. 
He organized these facts not, as in previous 
histories, simply as a chronologically ordered 
record but according to a new five-part plan.
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The “Basic Annals” gave a dated chronologi- 
cal outline centred around events at the court 
considered to have been the paramount power 
at the time. The following section consisted 
of chronological tables in which he attempted 
to clarify the confusion of the history of the 
various independent feudal kingdoms and to 
enable his reader to see at ä glance what was 
happening in each of the States at any given 
time. The detailed accounts of each state were 
given in chapters entitled “The Hereditary 
Houses.” A number of monographs dealt with 
various crucial aspects of government. These 
sections show Ssu-ma Ch’ien to have favoured 
the practical reformist statesmen who, in his 
own time, were formulating new policies for 
the increasingly centralized state, rather than 
the proponents of Confucian moral theories. 
The work ends with a collection of “Biog- 
raphies” that deal with a variety of famous 
individuals, who are selected as exemplars of 
various types of conduct, and also with the 
affairs of the various foreign peoples, relations 
with whom were beginning to become increas­
ingly important during the reign of Wu Ti.

Although the Shih-chi provided a model for 
the later dynastie histories, it differs from them 
in many ways. lts time span is far longer: such 
attempts to encompass the whole of human 
history were rare among later Chinese histo- 
rians. lts source material, too, was far more 
varied. It incorporated not only the court an­
nals of the Ch’in and the Han but also various 
earlier histories, parts of court chronicles of 
various feudal States, and material from the 
canonical books and from the philosophical 
writings of all the schools, even historical ro­
mances. Neither is his subject matter exclu- 
sively court-centred and “political,” as were 
the later histories; it includes a far wider range 
of society, including businessmen and mer- 
chants, condottieri and bandits, actors and 
court favourites, good officials and bad.

He did not attempt to compose “objective” 
history but rather belonged unmistakably to 
the didactic Chinese tradition of history. He 
makes moral judgments on his characters. He 
also attempts to characterize them in types, 
recording an individual’s exemplary deeds in 
one chapter and his misdeeds elsewhere. But 
the lessons he derives from history are var­
ied and often mutually incompatible. He is 
much more notable for the critical attention 
he devotes to his sources. His acute critical 
comments are appended at the end of each 
chapter.

Influence. Ssu-ma Ch’ien is important not 
only as a historian but also as a master of 
racy, flexible Chinese prose. He has exerted 
a potent influence on later writers, particu- 
larly upon the early writers of narrative prose 
and fiction. Since Ssu-ma Ch’ien’s time, his 
history has been acknowledged as the great 
historical masterpiece in Chinese, a Standard 
against which all later histories would be mea- 
sured and a model for large-scale historical 
composition, not only in China but in all Far 
Eastem countries influenced by the Chinese 
literary tradition. (D.C.T.)
B iB L iO G R A PH Y . The Standard study of Ssu-ma 
Ch’ien is the extremely perceptive work of Bur- 
ton Watson, Ssu-ma Ch’ien, Grand Historian of 
China (1958), which gives a füll critical analysis of 
Ssu-ma Ch’ien’s works and also translates all the 
relevant biographical material from early sources. 
Édouard Chavannes, Les Mémoires historiques de 
Sema-Ts’ien, 5 vol. (1895-1905), translated the 
first 47 chapters of the Shih-chi with copious schol- 
arly annotation. A sixth volume (1969) includes 
further translations by Chavannes and a bibliogra- 
phy of Western-language translations. Much of the 
remaining portion is translated in Burton Watson, 
The Records of the Grand Historian o f China, 2 
vol. (1961), which deals entirely with sections on 
the Han period.

Ssu-ma Hsiang-ju, Pinyin sima xiangru  
(b. 179 bc, Ch’eng-tu, China—d. 117 bc, 
Mao-ling, Nan Yüeh), famous Chinese writer 
offu, (q.v.), a form of descriptive poetry.

Self-trained in literature and fencing, Ssu-ma 
Hsiang-ju was appointed as Imperial body­
guard to the Han emperor Ching I, but soon 
took a new position at the court of Prince 
Hsiao of Liang and began to compose his fa­
mous fu poem “Tzu Hsü fu” (“Master Nil”), 
in which three imaginary characters describe 
the delights of the hunt.

After the death of Prince Hsiao, Ssu-ma 
Hsiang-ju returned to Ch’eng-tu, where he 
met, seduced, and eloped with Cho Wen-chün, 
the recently widowed daughter of a wealthy 
man. Although her father at first opposed the 
marriage, he later relented and gave the pen- 
niless couple money and slaves as the result of 
Ssu-ma’s appointment at the Emperor’s court. 
The poet had entmsted his “Tzu Hsü fu” to 
a friend who had shown it to the Emperor. 
Immediately charmed by the poem, the Em­
peror asked him to write a fu on the Imperial 
hunt. Ssu-ma extended his original work into 
a highly imaginative and successful fu entitled 
“Shang-lin fu” (“Supreme Park”) and was re- 
warded with the court post. Endowed with his 
wife’s share of the immense family fortune, 
the poet lived in comfort while he continued 
to write his fu. Only 29 fu and 4 prose selec- 
tions survive.
Ssu-ma Kuang, Pinyin sima guang  (b. 
1019, Hsia, Hunan, China—d. 1086, Pien 
Lian, Hunan), scholar, statesman, and poet 
who compiled the monumental Tzu-chih 
Cung-chien (“Comprehensive Mirror for Aid 
in Government”), a general chronicle of Chi­
nese history from 403 bc to ad  959, consid­
ered one of the finest single historical works in 
Chinese. Known for his moral uprightness, he 
was leamed in several disciplines and promi­
nent in government.

Ssu-ma studied the Confucian Classics and, 
after passing his civil servies examinations 
rose rapidly to high office. Between 1069 and 
1085 he led the faction opposing the radi- 
cal reforms of the innovator Wang An-shih. 
Conservative in his interpretation of the Con­
fucian Classics, Ssu-ma argued for the cause 
of good government through moral leadership 
rather than by assertive measures and through 
the improved functioning of tested institu- 
tions rather than by drastic changes. Shortly 
before his death he finally succeeded in dis- 
lodging Wang’s faction from the government 
and became the leading minister in a govem- 
ment that attempted to repeal most of Wang’s 
reforms. Until recent times most historians 
tended to view Ssu-ma favourably and Wang 
from an opposite viewpoint, but recent histor­
ical work has shown that Ssu-ma’s program of 
anti-reform measures was not greatly success­
ful.

With chosen associates, Ssu-ma compiled 
the Tzu-chih Cung-chien; in emulation of the 
Ch’un-ch’iu (“Spring and Autumn” Annals, 
a chronicle believed to have been edited by 
Confucius). Ssu-ma criticized men and institu- 
tions from the standpoint of Confucian moral 
principles. He devoted most of his attention 
to political events, but the work also covered 
such diverse subjects as rites, music, astron- 
omy, geography, and economy. In spite of 
Ssu-ma Kuang’s moral perspective, his chron­
icle showed evidence of rigorous critical Stan­
dards. He even compiled a separate work, the 
Kao-i (“Scrutiny”), which dealt with the dis- 
crepancies in his numerous sources and gave 
his reasons for preferring certain authorities.

Although the Communist government of 
China has attacked Confucianism, it neverthe- 
less has high regard for Ssu-ma’s scholarship. 
He was also an excellent poet and is the hero 
of modem Chinese children’s books, which 
portray him as the child who saved a play-

mate from drowning by breaking the water 
tank into which his friend had fallen. 
b i b l i o g r a p h y . W.G. Beasley and E.G. Pulley- 
blank (eds.), Historians of China and Japan (1961); 
C.S. Gardner, Chinese Traditional Historiography 
(1961); J.T.C. Liu, Reform in Sung China (1959).
Ssu-ma Yen: see Wu Ti (ad  236-290).
Ssu-mao, also called fu-hsing-chen, Pinyin 
simao, or FUXiNGZHEN, town in southem 
Yunnan Province (sheng), China. It is the ad­
ministrative centre of Ssu-mao Prefecture (ti- 
ch ’ü), which includes a large area in the moun- 
tainous Southwest of Yunnan. It is situated 
in a small basin among the mountains some 
5,000 ft (1,500 m) above sea level, 19 mi (30 
km) south of P’u-erh, the former centre of the 
Yunnanese tea trade.

Ssu-mao was already a minor town in the 
14th Century. It was given administrative sta­
tus as a subprefecture in the 19th Century and 
became a county town in 1912. It was then 
an important trading centre on the routes to 
Burma and Laos. It was opened as a treaty 
port for trade with the French in Indochina 
in 1895 and with Burma in 1896. It later 
had a brief period of modest prosperity. The 
opening of the railway from Haiphong in In- 
dochina to K’un-ming, the provincial Capital 
of Yunnan, in 1910 took away all of its trade, 
except that with Burma, to which it exported 
lead, tin, tea, and camphor, and its population 
shmnk.
Reputed as one of the most unhealthy places 

in Yunnan, in the 1940s it suffered from 
various epidemics and from the plague. In 
1950 it was largely deserted, and much of the 
surrounding basin was also abandoned. After 
1953, however, when the road from K’un- 
ming to southwestem Yunnan replaced the 
old mule trains, it again became an important 
regional commercial centre, distributing goods 
imported from K’un-ming and collecting local 
products, such as tea, camphor, and sisal. It 
also has a small power station and some rice 
milis. Pop. (mid-i97Ös est.) 1Ö,ÖÖÖ-5Ö,Ö(X).
Ssu of Ch’en, Prince (Chinese poet): see 
Ts’ao Chih.
Ssu-p’ing, Pinyin siping, city, southem Kirin 
Province (sheng), China. It is a county-level 
municipality (shih) and the administrative 
centre of Ssu-p’ing Prefecture (ti-ch’ü).

Centrally situated in the northern Liao Ho 
Plain, Ssu-p’ing was a place of little impor- 
tance until the completion in 1902 of the 
railway between Ch’ang-ch’un and the port of 
Dairen (now Lü-ta) in what is now Liaoning 
Province. It then became a commercial centre 
in an area with a rapidly growing population. 
Its importance was further increased with the 
constmction in 1923 of a northwest rail link 
to Pai-ch’eng (in what is now Inner Mongolia) 
and to Tsitsihar (in what is now Heilungkiang 
Province) and the opening in 1934 of a railway 
running south to T’ung-hua and to northern 
Korea. After 1907, under the administration 
of the South Manchurian Railway Company, 
there was considerable development. A new 
town was built after 1921, known as Ssu- 
p’ing-chieh. After 1932, under the Japanese 
occupation, some agriculture-based industry 
(brewing, oil pressing, flour milling) grew up, 
and in the latter part of World War II the 
Japanese built a refinery for the production of 
synthetic petroleum from coal. After the war 
Ssu-p’ing was virtually destroyed in four ma­
jor battles between the Chinese Communist 
and Kuomintang (Chinese Nationalist) forces.
After 1949 the city was developed as a 

second-rank industrial centre. The petrochem- 
ical industry was reestablished, and various 
engineering plants, producing agricultural ma­
chinery and machine tools, were established. 
Diversified Chemical manufactures have been 
concentrated there. The city also retains its 
former light industries based on local agricul­
ture. Pop. (mid-1970s est.) 100,000-300,000.



Ssu shu (Chinese: “Four Books”), Pinyin si 
SHU, four ancient Confucian texts that were 
used as official subject matter for civil service 
examinations in China from 1313 to 1905 and 
usually serve to introducé Chinese students to 
Confucian literature. Students later tum to the 
more extensive and, generally speaking, more 
difficult Wu Ching (Five Classics).

The publication of these four texts as a unit 
in 1190 with commentaries by Chu Hsi, a 
great Neo-Confucian philosopher, helped to 
revitalize Confucianism in China. From 1415 
onward knowledge of Chu’s (and like-minded) 
commentaries was as indispensable to success 
in civil service examinations as the texts them- 
selves.
Even with its commentaries, the Ssu shu is a 

modest volume, the four parts of which have 
no consistent order. The first, Ta hsüeh (q.v.), 
is a short ethico-political treatise linking hu­
mane government with the personal integrity 
of miers. The second, Chung yung (q.v.), is 
somewhat longer than Ta hsüeh and more 
abstract than the other three books. It speaks 
of such things as the Way of Heaven, motion, 
spiritual beings, and religious sacrifices. For 
each of these two books (both direct excerpts 
from Li chi, one of the Five Classics), Chu 
Hsi wrote an individual preface. The third 
book, Lun yü (q.v.), reputedly contains direct 
quotations from the ancient sage Confucius 
(551-479 bc) as recorded by his disciples, es- 
pecially Tseng-tzu (q.v.). It is considered the 
most reliable source of the Master’s teachings. 
Mencius (q.v.), the fourth and longest of the 
Ssu shu, contains the teachings of Mencius 
(371-289 bc), the most revered of all Confu­
cian scholars.
Ssu Tsung (Chinese emperor): see Ch’ung- 
chen.
St.: see under Saint, Sankt, or Sint.
Sta.: see under Santa.
Staatliche Kunstsammlungen Dresden,
English DRESDEN STATE ART COLLECTIONS,
art museum in Dresden, Ger., that includes 
collections of painting, sculpture, graphic and 
applied arts, and coins. It is best known for 
its picture gallery, the core of which is the Col­
lection of paintings that originally belonged to 
the Kunstkammer, founded by Prince August 
in 1560. Its most populär works, however, 
were later acquisitions dating from the 18th 
Century. There are a dozen subsidiary gal- 
leries, including a gallery of modern art. From 
1855 to 1939 the paintings were housed in a 
gallery in the Zwinger Palace, built according 
to plans by Gottfried Semper.

The museum’s holdings were dispersed for 
safety at the outbreak of World War II, but 
many of the works were nonetheless lost or 
destroyed. The several buildings that had been 
occupied by the museum were also badly 
damaged, but most of the collections have 
been rehoused in restored quarters.
Staatliches Bauhaus: see Bauhaus. 
Staatsoper: see Vienna State Opera.
Stabiae, ancient town of Campania, Italy, 
destroyed by the eruption of Vesuvius in ad 
79; it lies on the coast at the eastem end of 
the Gulf of Naples (modem Castellammare 
di Stabia). Originally an Oscan Settlement, it 
entered the Social War (the war of the Ital- 
ian socii, “allies”; 90-88 bc) against Rome 
in 90 bc and was destroyed by Sulla in 89, 
its territory being given to Nuceria as a re- 
ward for loyalty to Rome. It was noted for 
the medicinal properties of its waters, and 
the neighbourhood became a populär locality 
for villas. The elder Pliny perished at Stabiae, 
near the villa of his friend Pomponianus, in 
the eruption of 79. Subsequent Settlement was 
of minor importance.
Excavations, begun in the 18th Century, were

recommenced in 1949. The extent of the pre- 
Roman town (oppidum) has been assessed. 
The layout of the later town (89 bc- ad  79), 
unlike the insula (grid) planning of many Ro­
man towns, appears to have been adapted to 
the needs of a spa. One of the more strik- 
ing discoveries of the later excavations was

Artemis, wall painting from Stabiae; in the Museo 
Archeologico Nazionale, Naples
By courtesy of the Museo Nazionale, Naples, photograph, European Art 
Color Südes, Peter Adelberg, New York City

a number of wall paintings, which compare 
favourably with those of Pompeii and Hercu­
laneum.
stabile, type of stationary abstract sculpture, 
developed by the 20th-century American artist 
Alexander Calder and usually characterized 
by simple forms executed in sheet metal; the 
term, coined in reference to Calder’s work by 
Jean Arp in 1931 (compare mobile), was later 
applied to similar works by other artists.
The increasing monumentality of Calder’s 

stabiles contributed significantly to a renais­
sance in public art during the latter half of the 
Century. Composed of flat curvilinear shapes of

“Whale II,” stabile of painted sheet steel by 
Alexander Calder, 1964; in the Museum of Modern 
Art, New York City
Collection, the Museum of Modern Art, New York, gift of the artist

metal welded or rivetted together and painted 
usually red or black, these playful, airy works 
are equally suited to the glass and steel con-

195 stable fly

fines of Contemporary buildings and the free 
space of parks and plazas. Outstanding ex- 
amples include “Flamingo” (Chicago; 1974), 
“Teodelapio” (Spoleto, Italy; 1962), and “El 
Sol Rojo” (Mexico City; 1968).
The Canadian sculptor Robert Murray 

(1936- ) is notable among other artists work­
ing in the monumental stabile form; his lofty 
curved and folded aluminum sheets, while 
usually more geometrie and less “penetrable” 
than the stabiles of Calder, nonetheless share 
the latter’s paradoxical blend of lightness and 
substantiality, motion and stasis.
stability, in mathematics, condition in which 
a slight disturbance in a system does not pro- 
duce too disrupting an effect on that system. 
In terms of the solution of a differential equa- 
tion, a function f(x)  is said to be stable if 
any other solution of the equation that starts 
out sufficiently close to it when x =  0 remains 
close to it for succeeding values of x. If the dif­
ference between the Solutions approaches zero 
as x increases, the solution is called asympto- 
tically stable. If a solution does not have either 
of these properties, it is called unstable.

For example, the solution y =  ce~x of the 
equation y' =  —y  is asymptotically stable, be­
cause the difference of any two Solutions 
cxe~x and c2e~x is (cl — c2)e~x, which always 
approaches zero as x increases. The solu­
tion y =  cex of the equation y' =  y, on the

other hand, is unstable, because the differ­
ence of any two Solutions is (cx — c2)ex, which 
increases without bound as x increases. A 
given equation can have both stable and 
unstable Solutions. For example, the equa­
tion y ' = —y(l — y)(2 — y) has the Solutions 
y =  l , y  =  0 , y = 2 , y =  1 +  (1 +  c2e~2x)- l\  and 
y =  1 — (1 +  c2e~2x)~l/2 (see Graph). All these 
Solutions except y =  1 are stable because they 
all approach the lines y =  0 or y — 2  as x 
increases for any values of c that allow the 
Solutions to start out close together. The so­
lution y =  1 is unstable because the difference 
between this solution and other nearby ones 
is (1 +  c2e~2x)~l/1, which increases to 1 as x 
increases, no matter how close it is initially to 
the solution y  =  1.

Stability of Solutions is important in physical 
Problems because if slight deviations from the 
mathematical model caused by unavoidable 
errors in measurement do not have a corre- 
spondingly slight effect on the solution, the 
mathematical equations describing the Prob­
lem will not accurately predict the future 
outcome. Thus, one of the difficulties in pre- 
dicting population growth is the fact that it is 
govemed by the equation y =  ceax, which is 
an unstable solution of the equation y' =  ay. 
Relatively slight errors in the initial popula­
tion count, c, or in the breeding rate, a, will 
cause quite large errors in prediction, even if 
no disturbing influences occur.
stabilizer: see economic stabilizer.
stable fly (Stomoxys calcitrans), a vicious 
bloodsucking fly of the family Muscidae, some­
times placed in a separate family Stomyxyi- 
dae (order Diptera). Though usually found in 
open sunny areas, the stable fly may enter a 
house during bad weather. Often known as a
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biting housefly, it may transmit anthrax and 
other animal diseases.

S ta b le  fly {Stom oxys ca lc itrans)
Richard Parker

The female must feed on blood before she 
can lay her eggs in rotting or fermenting straw. 
The life cycle requires about three weeks. The 
stable fly is best controlled by the elimination 
of breeding areas.
Stace, W(alter) T(erence) (b. Nov. 17, 
1886, London—d. Aug. 2, 1967, Laguna 
Beach, Calif., U.S.), English-bom philosopher 
who sought to reconcile naturalism with re­
ligious experience. His utilitarian theories, 
though empiricist in nature, acknowledged the 
necessity of incorporating mystical and spiri­
tual interpretations.

Educated at Bath College and Fettes College, 
Edinburgh, and at Trinity College, Dublin, 
he held positions of magistrale and judge in 
the British civil service in Ceylon (1910-32). 
where he studied Hinduism and Buddhism 
before teaching philosophy at Princeton Uni­
versity (1932-55). Influenced by Hegel, he 
published many works exploring commonali- 
ties of human thought as related to religious 
empiricism. His key books include The Philos­
ophy of Hegel (1924), The Theory of Knowl­
edge and Existence (1932), The Concept of 
Morals (1937), Time and Eternity (1952), and 
Mysticism and Philosophy (1960).
Stachanov (Ukrainian S.S.R.): see Stakhanov.
Stade, city, Lower Saxony Land (state), north- 
western Germany. It lies along the Schwinge 
River, 3 miles (5 km) from its junction with 
the Elbe River, below Hamburg. The tradi­
tional seat of district administration and once 
the leading port of the lower Elbe, it was char­
ternd in the 12th Century and was a member 
of the Hanseatic League. Under Swedish rule 
from 1648 to 1712, it then passed to Denmark 
and in 1715 to Hanover.

Much of the old town, rebuilt and fortified 
by the Swedes, is still surrounded by its moat; 
now the modem business centre, it is domi- 
nated by the Gothic churches of St. Wilhadi 
and St. Cosmae and the half-timbered build­
ings of the old Swedish military establishment. 
The city’s museums contain remains of the 
early Germanic period that were preserved in 
the nearby peat bogs. Stade is served by rail 
and sea Communications, and its industries 
include shipbuilding, oil refining, and the pro­
duction of food and Chemicals. Pop. (1989 
est.) 41,223.
Städel Art Institute and Municipal 
Gallery, s t ä d e l s c h e s  k u n s t i n s t i t u t  u n d  
s t ä d t i s c h e  g a l e r i e , museum of art located 
in Frankfurt am Main. It was founded in 
1816 by a bequest from the banker Johann 
Friedrich Städel (1728-1816), who donated

his fortune and his art collection to found 
the institution as an art museum and art 
school. The institute opened its art collection 
to the public in 1817. The museum contains 
examples of work from most of the western 
European schools of painting since the Mid­
dle Ages and is particularly rieh in German, 
Dutch, Flemish, and Italian paintings from the 
16th through the 18th Century. Nineteenth- 
century German painting is comprehensively 
represented as well.
stadholder, also spelled s t a d t h o l d e r , 
Dutch s t a d h o u d e r , provincial executive of- 
ficer in the Low Countries from the 15th 
through the 18th Century. The office acquired 
extensive powers in the United Provinces of 
the Netherlands (Dutch Republic). Introduced 
by the ruling Burgundian dukes in the 15th 
Century and continued unchanged by the suc- 
ceeding Habsburg miers, the stadholderates 
were at first occupied by noblemen appointed 
by the central government. The duties of the 
stadholder included presiding over the provin­
cial States (assemblies), control and command 
of provincial armies, and appointment to cer- 
tain offices.

During the revolt of the Low Countries 
against the Spanish Habsburgs (from 1568), 
the stadholders came to be elected, first by 
the States General {q.v.) and then by the 
individual provincial States. This procedure 
remained permanent for the seven northem 
provinces that won their independence from 
Spain and formed the Dutch Republic; in 
the provinces that reverted to Spanish rule, 
the stadholders again became royal appointees 
and declined in importance. The offices of the 
Dutch stadholders soon became exclusively 
associated with the house of Orange-Nassau: 
while William I, the leader of the revolt, had 
been stadholder of four provinces, his son was 
elected to the office in five provinces and a 
Nassau cousin in the remaining two; this pat­
tem endured until 1747, when a single Orange 
prince was elected to all of the offices.

During the repubiie’s existence the Orange 
stadholders were in almost continual conflict 
with the States of the dominant province of 
Holland for leadership of the country. While 
theoretically subordinate to the States, the 
stadholder, in times of internal or foreign cri­
sis and with the support of the lesser provinces 
and the lower classes, was able to replace the 
Holland leaders with his own allies and thus 
wield near-supreme power. In this fashion the 
stadholder gained preponderance in 1619-50, 
1672-1702, and 1747-95. In 1747, after the 
election of Prince William IV to all of the stad­
holderates, the offices were made hereditary. 
The republic experienced two stadholderless 
periods (1650-72 and 1702-47) when, with 
the deaths of the domineering princes of Or­
ange, the offices in the five leading provinces 
were left vacant, while the Holland oligarchs 
controlled the destiny of the republic.
The stadholderate disappeared in 1795 along 

with the old republic. The last stadholder fled 
to England as invading French revolutionary 
armies and their Dutch sympathizers brought 
the republic to an end.

Consult
the
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Stadion (-Warthausen), Johann Philipp 
(Karl), Graf von (count of) (b. June 18, 
1763, Mainz, Archbishopric of Mainz [Ger­
many]—d. May 15, 1824, Baden, near Vi­
enna), statesman, foreign minister, and diplo- 
mat who served the Habsburg Empire during 
the Napoleonic Wars.

After service in the imperial Privy Coun­
cil (1783-87), Stadion was dispatched to the 
Austrian embassy in Stockholm. In 1790 he

was sent to London, where he was influenced 
by the conservative philosophy of Edmund 
Burke and became a vigorous opponent of 
the French Revolution. To counter the sub- 
sequent march of Napoleonic France across 
Europe, he urged the formation of a union of 
Austria, Prussia, and Russia. Ambassadorial 
missions he undertook to Berlin (1801) and 
St. Petersburg (1803) led to the conclusion 
of an Austrian-Russian defensive agreement 
(June 1804).
After the disastrous Battle of Austerlitz (Dec. 

2, 1805) and the Treaty of Pressburg (Decem­
ber 26), Stadion was summoned to replace 
Philipp, Graf von Cobenzl, as Austria’s foreign 
minister, mainly to prepare a war of revenge 
against the French. Believing that Napoleonic 
France could be overcome only by arousing 
German nationalist feeling, he opened a cam- 
paign of national awakening that was to be 
supplemented by political and social reforms. 
The lack of response by the German States 
doomed his project, however, and, with the re- 
sounding defeat of Austria by Napoleon in the 
Battle of Wagram (July 1809), he resigned his 
ministry. In 1813, with the fall of Napoleon 
imminent, Stadion led Austria to join the 
anti-French coalition of powers and served as 
Austrian plenipotentiary in the camp of the 
Allies. Charged with the direction of Austrian 
finances after 1814, he was appointed presi­
dent of the exchequer that year and head of 
the Finance Ministry in 1816. He established 
an Austrian national bank and introduced a 
system of uniform land taxation.
stadium, enclosure that combines broad space 
for athletic games and other exhibitions with 
large seating capacity for spectators. The name 
derives from the Greek unit of measurement, 
the stade, the distance covered in the original 
Greek footraces (about 600 feet [180 m]). The 
course for the footrace in the ancient Olympic 
Games at Olympia was exactly a stade in 
length, and the word for the unit of measure­
ment became transferred first to the footrace 
and then to the place in which the race was 
run. As a type of structure, the stadium played 
a significant role in 20th-century construction 
technology.

Classical stadiums. The first Greek stadi­
ums were long and narrow and in the shape 
of a horseshoe. They were sometimes cut into 
the side of a hill, as at Thebes, Epidaurus, and 
Olympia, site of the Olympic Games, begun 
there in the 8th Century b c . The Greeks also 
built hippodrome stadiums similar in layout 
but broad enough to accommodate four-horse 
chariot races, a feature of the Olympic Games 
as early as the 7th Century b c . See also hip­
podrome.

The design of the Greek stadium was taken 
over and improved upon by the Romans, 
who built two types of stadiums: the circus 
and the amphitheatre. The circus was the Ro­
man version of the hippodrome, a hairpin- 
shaped structure designed for chariot races. 
The largest, and doubtless the finest ever built, 
was the Circus Maximus {q.v.) in Rome. In 
contrast to the circus, the amphitheatre, one 
of the most characteristic of all Roman build­
ings, was completely enclosed on all sides. In- 
tended for gladiatorial contests, in which the 
precise dimensions of the field were of slight 
importance, the amphitheatre was designed to 
afford maximum seating capacity and opti­
mum visual facility for spectators. After the 
fall of Rome, amphitheatres survived for some 
time until the decline of the cities them- 
selves terminated the spectacles they had held. 
Nearly two millennia passed before the form 
was revived; much smaller, usually temporary 
stands sufficing for such intervening spectato- 
rial events as the knightly toumaments of the 
Middle Ages were then used. See hlso am­
phitheatre.

The renewal of large-scale spectator sports 
came about gradually in the 19th Century with
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Maracanä Stadium, the municipal stadium in Rio de Janeiro
Manchete Press Agency— Pictorial Parade

the growth of cities and the revival of interest 
in athletic contests; symbolically, the great im- 
petus for the design of modem stadiums came 
from the revival of Olympic competition in 
1896.
Modern stadiums. The stadium for the first 

modem Olympiad in Athens was a reconstruc- 
tion of the ancient marble stadium built by 
Herodes Atticus on the site of an even earlier 
stadium in Athens. The Olympics since that 
time have provided a major focal point for 
the development of the modem stadium con­
cept. In each four-year period since the first 
modem Olympiad, the host country has usu­
ally erected a permanent stadium to mark the 
event. The first stadium of the modem genre 
was constmcted for the IV Olympiad in 1908 
at Shepherd’s Bush in London. The stands 
were partly roofed, and the stadium seated 
more than 50,000 people. Other Olympic sta­
diums of architectural note that were built 
before World War II include those at Stock­
holm (1912), Colombes, outside Paris (1924), 
Amsterdam (1927), and Berlin (1936). The 
Helsinki stadium built for the XII Olympiad 
(1940), which was canceled by the outbreak 
of World War II, served as the site for the XV 
Olympiad in 1952.
Stadiums rivaling the size of those of ancient 

Rome were constmcted in several cities in the 
first half of the 20th Century, notably the vast 
Strahov Stadium, in Prague, which was com- 
pleted in 1934 for the Sokol gymnastics exhi- 
bition and had a seating capacity of more than 
240,000. The Maracanä municipal stadium in 
Rio de Janeiro has accommodated 200,000 
people for football (soccer) games. Other sta­
diums that seat in excess of 100,000 people 
include Hamden Park, in Glasgow (149,500); 
Wembley, in North London (126,000); Mel­
bourne Cricket Ground, in Melbourne (116,- 
000); Tsentraly (Lenin) Stadium, in Moscow
(103.000) ; Odsal Stadium, in Bradford, Eng. 
(102,500); and Aztec Stadium, in Mexico City
( 100.000)  .
American football inspired a new type of Sta­

dium design, the elliptical bowl, first employed 
in the Yale Bowl at New Haven, Conn., in 
1914, and repeated in several other stadiums, 
including the Rose Bowl, Pasadena, Califor­
nia, and the University of Michigan Stadium 
in Ann Arbor, both seating 100,000. Because 
the bowl is entirely unsuited to the other Prin­
cipal American sport, baseball, another type of 
American stadium has evolved for baseball, in 
which the aim is to supply maximum roofed- 
seating capacity to protect spectators against 
the sunlight. A notable pioneer in this trend 
was triple-tiered Yankee Stadium, New York, 
built in 1923.
Design innovations. The shapes of stadiums 

have varied widely according to the variety 
of uses for which they were built. Some are 
rectangular with curved corners, while others

are elliptical or U-shaped. The building of 
large stadiums in the 20th Century has been 
greatly facilitated by the use of reinforced 
concrete; this material has made possible the 
construction of daring new designs that would 
previously have been impossible to sustain 
structurally.
A basic difficulty of the roofed stadium was 

the interference with visibility by the columns 
supporting the roof. Dodger Stadium in Los 
Angeles was the first tiered stadium to pro vide 
column-free views from all seats (1959), fol­
io wed by Shea Stadium in New York, which 
added field seat sections that rotate around 
the stadium to permit conversion from a base­
ball to a football arrangement (1964). Several 
other outstanding stadiums have been built for 
baseball, for example, Busch Memorial Sta­
dium, St. Louis, Mo., and Atlanta Stadium, 
Atlanta, Ga.
A significant development of the mid-20th 

Century was the Astrodome, built in Hous­
ton, Texas; this was the first major fully 
roofed stadium. Indoor stadiums of consid- 
erable size had been built previously, no­
tably Madison Square Garden in New York 
City (1890), and Chicago Stadium, Chicago 
(1928), capable of seating 21,000. For the 
1960 Olympics in Rome, the leading Italian 
architect-engineer Pier Luigi Nervi created the 
Roman sports complex, which included the 
Palazzetto dello Sport with a ribbed-dome 
roof. The Astrodome, however, was, by com- 
parison, gigantic, with a seating capacity of 
65,000 people and a large playing field. The 
dome, of transparent plastic panels supported 
by steel lattice, has a span of 642 feet (196 m) 
and rises 208 feet (63 m) above the playing 
field. The entire interior is air-conditioned. 
Within a decade, however, the Astrodome 
was eclipsed by the New Orleans Superdome 
(opened 1975), which has a maximum seating 
capacity of 97,000; the 30-story structure is 
topped by a steel-ribbed roof that has a 680- 
foot (200-metre) clearspan.
An important development was the appli- 

cation of flexible steel cables to span large 
roof dimensions. Cables contributed signifi- 
cantly to speed of construction, to lightness 
of roof, and to economy of construction cost 
in covered stadiums. In 1956 Lev Zetlin, an 
American engineer, developed a rigid cable 
system since used on many arenas, the first 
constmcted in Utica, N.Y., in 1959.

(L.Z./Ed.)
stadtholder: see stadholder.
Staël-Holstein, Anne-Louise-Germaine 
Necker, baronne de (baroness of), byname 
madame de staël (b. April 22, 1766, Paris— 
d. July 14, 1817, Paris), French-Swiss woman 
of letters, political propagandist, and conver- 
sationalist, who epitomized the European cul­
ture of her time, bridging the history of ideas

from Neoclassicism to Romanticism. She also 
gained fame by maintaining a salon for lead­
ing intellectuals. Her writings include no veis, 
plays, moral and political essays, literary crit- 
icism, history, autobiographical memoirs, and 
even a number of poems. Her most impor­
tant literary contribution was as a theorist of 
Romanticism.
Early life and family. She was bom Anne- 

Louise-Germaine Necker, the daughter of 
Swiss parents, in Paris. Her father was Jacques 
Necker, the Genevan banker who became 
finance minister to King Louis XVI; her 
mother, Suzanne Curchod, the daughter of 
a French-Swiss pastor, assisted her husband’s 
career by establishing a brilliant literary and 
political salon in Paris.

The young Germaine Necker early gained 
a reputation for lively wit, if not for beauty. 
While still a child, she was to be seen in her 
mother’s salon, listening to, and even tak- 
ing part in, the conversation with that lively 
intellectual curiosity that was to remain her 
most attractive quality. When she was 16, 
her marriage began to be considered. William 
Pitt the Younger was regarded as a possible 
husband, but she disliked the idea of living 
in England. She was married in 1786 to the 
Swedish ambassador in Paris, Baron Erik de 
Staël-Holstein. It was a marriage of conve- 
nience and ended in 1797 in formal Sepa­
ration. There were, however, three children: 
Auguste (b. 1790), who edited his mother’s 
complete works; Albert (b. 1792); and Alber- 
tine (b. 1796), who was allegedly fathered by 
Benjamin Constant.
Political views. Before she was 21, Ger­

maine de Staël had written a romantic drama, 
Sophie, ou les sentiments secrets (1786), and a 
tragedy inspired by Nicholas Rowe, Jane Gray

Madame de Staël, portrait by Jean-Baptiste 
Isabey, 1810; in the Louvre, Paris
Giraudon— Art Resource/EB Inc.

(1790). But it was her Lettres sur les ouvrages 
et le caractère de J.-J. Rousseau (1788; Let­
ters on the Works and the Character of J.-J. 
Rousseau) that made her known. There is 
in her thought an unusual and irreconcilable 
mixture of Rousseau’s enthusiasm and Mon- 
tesquieu’s rationalism. Under the influence 
of her father, an admirer of Montesquieu, 
she adopted political views based on the En­
glish parliamentary monarchy. Favouring the 
French Revolution, she acquired a reputation 
for Jacobinism. Under the Convention, the 
elected body that abolished the monarchy, the 
moderate Girondin faction corresponded best 
to her ideas.

Protected by her husband’s diplomatic sta-
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tus, she was in no danger in Paris until 1793, 
when she retreated to Coppet, Switz., the fam­
ily residence near Geneva. It was here that she 
gained fame by establishing a meeting place 
for some of the leading intellectuals of westem 
Europe. Since 1789 she had been the mistress 
of Louis de Narbonne, one of Louis XVFs last 
ministers. He took refuge in England in 1792, 
where she joined him in 1793. She stayed at 
Juniper Hall, near Mickleham in Surrey, a 
mansion that had been rented since 1792 by 
French émigrés. There she met Fanny Bumey 
(later Mme d’Arblay), but their friendship was 
cut short because Mme de Staël’s politics and 
morals were considered undesirable by good 
society in England.

She returned to France, via Coppet, at the 
end of the Terror in 1794. A brilliant period 
of her career then began. Her salon flourished, 
and she published several political and literary 
essays, notably De Vinfluence des passions sur 
le bonheur des individus et des nations (1796; 
Ä Treatise on the Influence of the Passions 
upon the Happiness of Individuals and of Na­
tions, 1798), which became one of the impor­
tant documents of European Romanticism. 
She began to study the new ideas that were 
being developed particularly in Germany. She 
read the elderly Swiss critic K.V. von Bon­
stetten; the German philologist Wilhelm von 
Humboldt; and, above all, the brothers Au­
gust Wilhelm and Friedrich von Schlegel, who 
were among the most influential German Ro- 
manticists.

But it was her new lover, Benjamin Constant, 
the author and politician, who influenced her 
most directly in favour of German culture. 
Her fluctuating liaison with Constant started 
in 1794 and lasted 14 years, although after 
1806 her affections found little response.
Literary theories. At about the beginning 

of 1800 the literary and political character of 
de Staël’s ihougnfc became delined. Her liter­
ary importance emerged in De la littérature 
considérêe dans ses rapports avec les institu- 
tions sociales (1800; A Treatise of Ancient and 
Modern Literature, 1803, and The Influence 
of Literature upon Society, 1812). This com­
plex work, though not perfect, is rieh in new 
ideas and new perspectives—new, at least to 
France. The fundamental theory, which was to 
be restated and developed in the positivism of 
Hippolyte Taine, is that a work must express 
the moral and historical reality, the Zeitgeist, 
of the nation in which it is conceived. She also 
maintained that the Nordic and classical ide- 
als were basically opposed and supported the 
Nordic, although her personal taste remained 
strongiy classical. Her two novels, Delphine 
(1802; Eng. trans., 1803) and Corinne (1807; 
Corrina, 1807), to some extent illustrate her 
literary theories, the former being strongiy so- 
ciological in outlook, while the latter shows 
the clash between Nordic and southem men- 
talities.

Banishment from Paris. She was also an 
important political figure and was regarded by 
Contemporary Europe as the personal enemy 
of Napoleon. With Constant and his friends 
she formed the nucleus of a liberal resistance 
that so embarrassed Napoleon that in 1803 he 
had her banished to a distance of 40 miles (64 
kilometres) from Paris. Thenceforward Coppet 
was her headquarters, and in 1804 she began 
what she called, in a work published posthu- 
mously in 1821, her Dix Années d ’exil (Ten 
Years’ Exile, 1804). From December 1803 to 
April 1804 she made a joumey through Ger­
many, culminating in a visit to Weimar, al- 
ready established as the shrine of Goethe and 
Schiller. In Berlin she met August Wilhelm 
von Schlegel, who was to become, after 1804, 
her frequent companion and counsellor. Her 
guide in Germany, however, was a young En- 
glishman, Henry Crabb Robinson, who was

studying at Jena. The joumey was interrupted 
in 1804 by news of the death of her father, 
whom she had always greatly admired. His 
death affected her deeply, but in 1805 she set 
out for Italy, accompanied by Schlegel and Si- 
monde de Sismondi, the Genevan economist 
who was her guide on the joumey. Retuming 
in June 1805, she spent the next seven years 
of her exile from Paris mostly at Coppet.

While Corinne can be considered the result 
of her Italian joumey, the fruits of her visit to 
Germany are contained in her most important 
work, De l ’Allemagne (1810; Germany, 1813). 
This is a serious study of German manners, 
literature and art, philosophy and morals, and 
religion in which she made known to her con- 
temporaries the Germany of the Sturm und 
Drang movement (1770-1780). Its only fault 
is the distorted picture it gives, ignoring, for 
example, the violently nationalistic aspect of 
German Romanticism. Napoleon took it for 
an anti-French work, and the French edition 
of 1810 (10,000 copies) was seized and de­
stroyed. It was finally published in England in 
1813.
Meanwhile de Staël, persecuted by the police, 

fled from Napoleon’s Europe. Having mar- 
ried, in 1811, a young Swiss officer, “John” 
Rocca, in May 1812 she went to Austria and, 
after visiting Russia, Finland, and Sweden, 
arrived, in June 1813, in England. She was re- 
ceived with enthusiasm, although reproached 
by such liberals as Lord Byron for being more 
anti-Napoleonic than liberal and by the Tories 
for being too liberal. Her guide in England was 
Sir James Mackintosh, the Scottish publicist. 
She collected documents for, but never wrote, 
a De TAngleterre: (the material for it can be 
found in the Considérations sur la Révolution 
frangaise [1818; Considérations on the Prin­
cipal Events of the French Revolution, 1818] 
which represents a retum to Necker’s ideas 
and holds up the English political system as a 
model for France).

On the Bourbon Restoration in 1814, de 
Siaël retumed to Paris bui was deeply disii- 
lusioned: the fall of Napoleon had been fol- 
lowed by foreign occupation and had in no 
way reestablished liberty in France. During 
the Hundred Days she escaped to Coppet and 
in September 1815 set out again for Italy. In 
1816 she returned to spend the summer at 
Coppet, where she was joined by Byron, in 
flight from England after his unhappy matri­
monial experience. A strong friendship devel­
oped between the two writers.

De Staël’s health was declining. After By- 
ron’s departure she went to Paris for the win­
ter. Though poorly received by the retumed 
émigrés and suspected by the government, she 
held her salon throughout the winter and part 
of the spring, but after April 1817 she was an 
invalid. She died in Paris in July of that year.
Assessment. Germaine de Staël’s purely lit­

erary importance is far exceeded by her im­
portance in the history of ideas. Her nov­
els and plays are now largely forgotten, 
but the value of her critical and histori­
cal work is undeniable. Though careless of 
detail, she had a clear vision of wider is­
sues and of the achievements of civilization. 
Her involvement in, and understanding of, 
the events and tendencies of her time gave 
her an unusual position: it may be said that 
she helped the dawning 19th Century to take 
stock of itself. (R.Es.)
m a j o r  w o r k s . Sophie, ou les sentiments secrets 
(1786); Lettres sur les ouvrages et le caractère de 
J.-J. Rousseau (1788; Letters on the Works and 
Character of J.-J. Rousseau, 1789); Courte réplique 
ä Vauteur d ’une longue résponse (1789); Jane Gray 
(1790); Réflexions sur le proces de la Reine (1793); 
Réflexions sur la paix, adressées ä M. Pitt and Ré­
flexions sur la paix inférieure (both 1795); Recueil 
de morceaux détachês (1795), including the first 
edition of the Essai sur les fictions; De Vinfluence 
des passions sur le bonheur des individus et des 
nations (1796; A Treatise on the Influence of the

Passions upon the Happiness o f Individuals and o f 
Nations, 1798); De la littérature considérêe dans ses 
rapports avec les institutions sodales, 2 vol. (1800; 
A Treatise o f Ancient and Modern Literature, 
1803, and The Influence of Literature upon So­
ciety, 2 vol., 1812); Delphine, 4 vol. (1802; Del­
phine, 3 vol., 1803); Mémoires sur la vie privée 
de mon père, first as preface to the Manuscrits 
de M. Necker (1804; later as separate book, 
1818; Memoirs o f the Private Life o f My Fa­
ther, 1818); Corinne, ou l’Italie, 2 vol. or 3 vol. 
(1807; Corinna, or Italy, 3 vol. or 5 vol., 1807); 
De VAUemagne, 3 vol. (first edition suppressed 
1810, republished 1813 and 1814; Germany, 3 
vol., 1813); Réflexions sur le suicide (1813; Reflec- 
tions on Suicide, 1813); Zulma et trois nouvelles, 
precede d’un Essai sur les fictions (1813; Zulma 
and Other Tales . . ., 1813); Considérations sur les 
principaux événemens de la Révolution frangaise, 3 
vol. (1818; Considérations on the Principal Events 
of the French Revolution, 1818); La Doctrine des 
ultra-royalistes réfutée.. . ou Nouvelle réponse ä 
la note secrète exposant les prétextes et le but de 
la dernière conspiration (1818); Dix Années d’exil 
(1821; Ten Years ’ Exile, 1821); Essais dramatiques 
(1821), comprising “Agar dans le désert,” “Gene- 
viève de Brabant,” “La Sunamite,” “ Le Capitaine 
Kernadec,” “La Signora Fantastici,” “Le Manne­
quin,” and “Sapho”; Des circonstances actuelles 
qui peuvent terminer la Révolution, et des principes 
qui doivent fonder la République en France (1906). 
The first collected edition of the Oeuvres complètes 
de Mme. la Baronne de Staël, 17 vol. (1820-21), 
was supplemented by a collection of Oeuvres iné- 
dites. . ., 3 vol. (1821), and followed by another 
edition of the Oeuvres complètes, 3 vol. (1836).
An edition of de Staël’s Correspondance générale 

was begun in 1960.
b i b l i o g r a p h y . Lady Blennerhassett, Frau von 
Staël, ihre Freunde und ihre Bedeutung in Poli­
tik und Literatur, 3 vol. (1887-89; Eng. trans, 
by J.E.G. Cumming, 1889), the basic biography 
of de Staël although its documentation is still 
incomplete; D.G. Larg, Madame de Staël, la 
vie dans Voeuvre (1766-1800) (1924; Eng. trans, 
by V. Lucas, 1926), and Madame de Staël, la 
seconde vie (1800-1807) (1928), the first com- 
prehensive view of de Staël both as a writer 
and as a historie figure; J.C. Herold, Mistress 
to an Age: A Life o f Madame de Staël (1958, 
reprinted 1975), an excellent English-language in- 
troduction to Staëlian studies; A. Lang, Une Vie 
d’orages: Germaine de Staël (1958), a controversial 
and controverted biography, well worth reading; 
R. Escarpit, L ’Angleterre dans Voeuvre de 
Madame de Staël (1954), an analysis of de 
Staël’s description and analysis of English his­
tory, institutions, and customs; Comtesse J. de 
Pange, Le Dernier amour de Madame de Staël 
(1944), and V. de Pange, Madame de Staël 
et le Duc de Wellington (1962), two studies 
evolved from family documents (the Countess 
of Pange is the great-granddaughter of Madame 
de Staël) that are essential to Staëlian studies. 
Madelyn Gutwirth, Madame de Staël, Novelist: 
The Emergence o f the Artist as Woman (1978), a 
thoughtful and lucid examination of the impact of 
the writer’s femaleness on her works as well as on 
her critics.
staff, also spelled s t  a v e , in notation of West­
em music, five parallel horizontal lines that, 
with a clef, indicate the pitch of musical notes. 
The invention of the staff is traditionally as- 
cribed to Guido of Arezzo in about the year 
1000, although there are earlier manuscripts 
in which neumes (q.v.; signs from which musi­
cal notes evolved) are arranged around one or 
two lines in order to oriënt the singer. Guido 
used three or four lines of different colours. 
A four-line staff is still used to notate plain- 
chant.

The Standard five-line staff appeared in about 
1200 in polyphonic music. Some 16th-century 
keyboard music used staves of more lines. A 
precise staff notation made possible compo- 
sition of the complex polyphonic works that 
characterize Westem art music.
Staff, Leopold (b. Sept. 14, 1878, Lwów, 
Pol.—d. May 31, 1957, Skarzysko-Kamien- 
na), influential poet associated with the Young
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tury.

After completing his education at Lwów Uni­
versity, he moved to Krakow. In 1901 his Sny 
o potgdze (“Dreams of Power”), the first of his 
more than 30 volumes of verse, was published 
in Warsaw; two years later Dzieri duszy (1903; 
“The Day of the Soul”) appeared. From the 
very beginning Staff showed a talent for han- 
dling poetic form; he would create new forms 
if the old seemed insufficiënt. A later collec­
tion, Ucho igielne (1927; “The Needle’s Eye”), 
was dominated by religious feeling, expressed 
in concise and direct verse. His last collection 
of poems appeared in 1954. Staff also made 
translations and wrote some dramas, though 
this work is less well-known than his poetry.
Stafford, district (borough), county of 
Staffordshire, England, with an area of 231 sq 
mi (599 sq km), Tying along the River Sow. It 
includes rural agricultural areas and the urban 
communities of Stone (a parish with a town 
council) and Stafford.

Founded by Aethelflaed, daughter of Alfred 
the Great, Stafford had its own mint from 
the reign of Aethelstan to that of Henry II. 
Stafford town was chartered in 1206 and grew 
as a market town. It was the historie county 
town of Staffordshire. In 1643, during the 
English Civil War, Royalist Stafford was oc­
cupied by Parliamentarians who demolished 
its 1 lth-century town walls and castle. Public 
buildings include the Shire Hall (1798-99), 
Borough Hall (1876-77), Guildhall (1934), 
and the Municipal Central Library, with an art 
gallery and museum (1914, extended 1962). 
The College of Further Education, the College 
of Art, and county administrative buildings 
are also in the borough. The Swan Hotel was 
associated with the 19th-century literary fig- 
ures Charles Dickens and George Borrow.
Stafford lies on the London-Birmingham- 

Manchester road and rail routes. Industries 
include electrical and mechanical engineering 
and the production of salt and shoes. Pop. 
(1981 prelim.) town, 55,497; (1983 est.) dis­
trict, 116,300.
Stafford, Edward; see Buckingham, Edward 
Stafford, 3rd duke of.
Stafford, Sir Edward William (b. April 
23, 1819, Edinburgh—d. Feb. 15, 1901, Lon­
don), landowner and statesman who served 
three times as prime minister of New Zealand 
(1856-61, 1865-69, 1872).
The son of a landed Irish family, Stafford 

began farming sheep in New Zealand (1843), 
was elected superintendent of Nelson province 
(1853) and representative from Nelson to the 
General Assembly (1855), and formed his first 
ministry in 1856. During this five-year term 
as premier, Stafford negotiated financial Set­
tlements between the British government, the 
New Zealand Company, and the provinces. 
He also secured the passage of legislation 
that created three new provinces out of the 
existing ones, thus weakening and diffusing 
the provinces’ power. Stafford’s next ministry 
(1865-69) was primarily concerned with the 
problem of New Zealand’s dependence on 
British troops during a flareup of hostilities 
with the Maoris. Stafford wished to retain the 
troops, but populär Opposition to the finan­
cial burden of their maintenance resulted in 
the fall of his ministry. Stafford’s third min­
istry lasted less than a month (Sept. 6 to Oct. 
4, 1872) but he remained a member of the 
House during the “continuous ministry” of 
Sir Julius Vogel as a strong advocate of the 
abolition of the provinces (1875). He retired 
from politics, returned to England (1878), and 
was knighted in 1879.
Stafford, Henry: see Buckingham, Henry 
Stafford, 2nd duke of.
Stafford, Thomas P(atten) (b. Sept. 17, 
1930, Weatherford, Okla., U.S.), U.S. astro-

Thomas P. Stafford, 1966
By courtesy of the National Aeronautics and Space 
Administration

naut who flew two Gemini rendezvous mis- 
sions (1965-66) and commanded the Apollo 
10 mission (1969)—the final test of Apollo 
Systems before the first manned landing on 
the Moon—as well as the Apollo spacecraft 
that docked with a Soviet Soyuz craft in space 
in 1975.
A graduate (1952) of the U.S. Naval 

Academy, Annapolis, Md., Stafford trans­
ferred to the Air Force and studied at the 
Air Force Experimental Flight Test School. 
Stafford was Walter M. Schirra’s copilot on the 
Gemini 6 mission, launched Dec. 15, 1965. 
Their rendezvous with the previously launched 
Gemini 7 was the world’s first successful 
space rendezvous. On June 3, 1966, Eugene
A. Ceman and command pilot Stafford were 
launched into space in Gemini 9. Stafford 
performed three rendezvous with a target ve­
hicle, but a protective covering on the target 
had failed to detach, preventing docking.
Apollo 10, manned by Stafford, Ceman, and 

John W. Young, was launched on May 18, 
1969. Three days later the spacecraft attained 
lunar orbit. The flight rehearsed every phase 
of a Moon landing except the landing itself. 
Ceman and Stafford descended in the Lunar 
Module to within 9 lh  miles (15 kilometres) of 
the Moon’s surface. Apollo 10 completed 31 
orbits of the Moon before retuming to Earth, 
landing in the Pacific Ocean on May 26.

Stafford resigned from the space program in 
1975 to become commander of the Air Force 
Flight Test Center, Edwards Air Force Base, 
California. In 1978 he was promoted to lieu- 
tenant general and became Air Force Deputy 
Chief of Staff for Research and Development, 
stationed in Washington, D.C. After retiring 
from the Air Force in 1979, he became an 
executive of a transportation Company in Ok­
lahoma.
Staffordshire, county of central England, in 
the Midlands north of the Birmingham in­
dustrial area. It includes Cannock Chase, East 
Staffordshire, Lichfield, South Staffordshire, 
and Staffordshire Moorlands districts; the city 
of Stoke-on-Trent; and the boroughs of New- 
castle-under-Lyme, Stafford, and Tamworth. 
Its area is 1,049 sq mi (2,716 sq km).
The county lies across the upper reaches of 

the River Trent, the third longest river in En­
gland, which rises on Biddulph Moor near the 
Cheshire border and then flows southeastward 
across the county before turning northeast- 
ward to form the boundary with Derbyshire 
for several miles. From north to south the 
county can be divided into five physical re­
gions. The northern moorlands, developed on 
grit and limestone, form the southem tip of 
the Pennines, the upland spine of northern 
England. Immediately to their south lie the 
coal measures, consisting of sandstones, clays, 
and shales interspersed with coal seams. This 
is the northern Staffordshire coalfield region, 
more familiarly known as The Potteries. The 
central agricultural belt is developed upon 
sandstones and marls; beyond this undulating 
countryside lies a fairly extensive exposure of

the pebble strata that give rise to an area of 
barren heathland known as Cannock Chase. 
This area, formerly a royal forest, rises to 
between 600 and 700 ft. Finally an arm of 
Staffordshire extends south of Cannock Chase 
and west of the metropolitan county of West 
Midlands into the headwaters of the River 
Stour, a tributary of the River Sevem.

Tracés of Neolithic and Bronze Age Set­
tlements remain, especially in the northeast 
where there are long, low Neolithic burial 
mounds, and there are several Iron Age hill 
forts. The Romans built roads through the 
forests that covered the county, including what 
are now Watling Street and Ryknield Street, 
intersecting near Lichfield. From the 7th until 
the 9th Century the area formed the centre of 
the Anglo-Saxon kingdom of Mercia. Tam­
worth was the kingdom’s political Capital, and 
Lichfield became its religious centre. At the 
end of the 9th Century the area was ravaged 
by the Danes, and during the remainder of the 
lOth and much of the 1 Ith Century the county 
was the scene of much fighting. Domesday 
Book (1086) noted a sparsely populated and 
poor area.

Staffordshire’s later history is largely bound 
up with that of its various industries. Coal and 
iron have been mined on the Upper Trent and 
around Cannock Chase since the 13th Cen­
tury, but they did not achieve real importance 
until the 18th Century. The long-established 
pottery industry of northern Staffordshire also 
became renowned during the 18th Century, 
particularly in association with the name of 
Josiah Wedgwood. The brewing industry of 
Burton-upon-Trent acquired similar recogni- 
tion in the 19th Century.

The greater part of Staffordshire is still de- 
voted to agriculture, dairying being particu­
larly important. Arable farming is largely con- 
cemed with the production of fodder crops, 
except in the extreme south and around Tam­
worth and Lichfield, where market gardening 
is important. The Forestry Commission has 
planted conifers on large areas of Cannock 
Chase. The Chase and the Pennines uplands, 
designated part of the Peak District National 
Park in 1951, are important as recreational 
centres for the industrial population of the 
West Midlands. The most important industrial 
area is on the northern Staffordshire coalfield 
around the towns of Tunstall, Burslem, Han- 
ley, Stoke-upon-Trent, Fenton, and Langton. 
The pottery industry is still of major impor­
tance. Most towns in the county have also 
attracted various modern industries: Stafford 
has light engineering and shoe manufacture; 
Stoke, shoe and glass manufacture; and Leek, 
silk and rayon production. Burton-upon-Trent 
is still famous for its beer. In 1949 the Uni­
versity College of North Staffordshire was 
founded near Newcastle-under-Lyme, and in 
1962 it became the University of Keele. Pop. 
(1983 est.) 1,018,000.
Staffordshire figure, type of pottery fig- 
urine made in Staffordshire, England, from 
the 18th Century. The earliest figures, made 
from about 1740, are naive but effective ren- 
derings of the human body in salt-glazed 
stoneware; e.g., the pew groups, or figures 
seated on a high-backed settle. Later some 
particularly happy effects were achieved in 
clouded, lead-glazed earthenware in which a 
subdued range of watery-looking colours— 
yellow, green, pale brown, and several grays— 
was used. Musicians, animals, shepherds, clas­
sical deities, allegorical figures, and portraits 
were in the repertoire. Among known artists, 
the potters Ralph Wood, Sr. and Ralph Wood, 
Jr., and the modeller Jean Voyez were out- 
standing. Nineteenth-century figures, mostly 
portraits of English and U.S. personages, such 
as Queen Victoria and George Washington,
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were often vivacious and colourful but rather 
crude. Most 19th-century figures were the- 
atrical in origin, and these are very much

Staffordshire lead-glazed earthenware 
figure, c. 1780; in the Victoria and 
Albert Museum, London
By courtesy of the Victoria and Albert Museum.
London; photograph, EB Inc.

sought, but politicians, preachers, sportsmen, 
and criminals were all populär subjects.
Staffordshire Moorlands, district, county 
of Staffordshire, central England, occupying 
an area of 222 sq mi (576 sq km) directly 
east of the city of Stoke-on-Trent. Stafford- 
shire Moorlands overlaps into the Peak Dis­
trict National Park on the northeast, where 
it is characterized by many bleak gritstone 
and limestoüe moorlands. Within the South­
ern extremity of the Pennines, the moorlands 
extend from northwest to southeast in long 
ridges separated by deep valleys and decline in 
elevation from more than 1,600 ft (500 m) in 
the north to about 600 ft in the south to form 
an area of more fertile, gently rolling terrain.

Staffordshire Moorlands’ rieh resources of 
fireclays in the Keupermarls of the extreme 
Southwest and coal in the extreme west were 
exploited between the late 18th and early 20th 
Century. Coal is still mined in the west, and 
more than a Century of mining has left behind 
huge heaps of rubble; the fireclay extraction 
left large and deep pits in the marl subject 
to flooding. Heightened sensitivity to environ­
mental Conservation finally generated efforts 
in the 1980s to reclaim some of the waste- 
lands. Sheep rough graze the uplands, and 
dairy farming is commonplace in the south­
em valleys. Coal continues to be mined in the 
west. The parishes (towns) in the south and 
west (including Biddulph, Leek, and Chea- 
dle) manufacture assorted textiles and are 
local agricultural centres. St. Giles Roman 
Catholic church in Cheadle is a mid-19th- 
century Gothic Revival masterpiece built by 
Augustus Welby Northmore Pugin. Potholing 
(exploration of underground cavems) is a pop­
ulär sport in the limestone moorlands in the 
southeastem part of the district. Leek is the 
district seat. Pop. (1983 est.) 95,500.
Staffordshire terrier, breed of terrier de­
veloped in 19th-century England for fighting 
other dogs in pits. The breed was created by 
Crossing the bulldog, then a longer legged and 
more agile dog, with a terrier, possibly the 
fox terrier or one of the old breeds known 
as the white English and the black-and-tan 
terriërs. Once known by such names as bull- 
and-terrier, half and half, and pit buil terrier, 
the Staffordshire is a stocky, muscular, and 
unusually strong dog standing 17 to 19 inches

(43 to 48 centimetres), with an average weight 
of about 30 to 50 pounds (14 to 23 kilograms). 
Its coat is stiff and short and may be any 
canine colour, solid or variegated.
Staffordshire ware, lead-glazed earthenware 
and unglazed or salt-glazed stoneware made in 
Staffordshire, England, from the 17th Century 
onward. Abundance of local clays and coal 
gave rise to a concentration of pottery facto- 
ries that made Staffordshire one of the fore- 
most pottery centres in Europe. Porcelain was 
first made at Longton Hall c. 1750. Among

Fair Hebe lead-glazed earthenware jug 
designed and signed by Jean Voyez,
Staffordshire, England, 1788; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; 
photograph, EB Inc.

the distinguished factories located there were 
Spode, Minton, Wedgwood, and New Hall.
stag beetle, also called pinching bug, any 
member of the approximately 900 species of 
the insect family Lucanidae (order Coleop- 
tera). The mandibles (jaws) are greatly devel­
oped in the male and resemble the antlers of a 
stag. in many species the eiaborateiy branched 
and toothed mandibles may be as long as the 
beetle itself; their pinch usually draws blood 
from a person. In some cases, however, the 
mandibles are large enough to be a handicap.
Stag beetles are robust and black or brown; 

they are attracted to lights at night. Paintings 
of a few brightly coloured species have been 
used on postage stamps: Chaisognathus granti 
from Chile is metallic green and iridescent 
red; Phalacrognathus muelleri from Australia 
is metallic carmine and edged with green.

Adult stag beetles range between 8 and 40 
millimetres (V3 to l 2/3 inches) in length, al­
though the male of the East Indian Odonto- 
labis alces is more than 100 mm long. The 
male giraffe stag beetle (Cladognathus giraffa) 
of India and Java is almost as long, and its 
jaws make up about half of its total length. 
Most stag beetles live around rotting logs; they 
feed on sap.
stage design, the aesthetic composition of a 
dramatic production as created by such as- 
pects of stagecraft as lighting, set, costume, 
sound, and stage architecture and machinery.
A brief treatment of stage design follows. For 

füll treatment, see macropaedia: Theatrical 
Production.

The evolution of Staging in European culture 
can be seen as variations on the principles 
established by the classical Greek and Roman 
theatres. In the Hellenistic period, from the 
4th Century bc, the Greek theatre was already 
using within its permanent semicircular struc­
ture a number of movable scenic elements. 
These are thought to have included painted 
sereens, wheeled platforms, and cranes for 
“flying” actors.

Most of the innovations in indoor staging 
that occurred during the Renaissance came 
from the Italian theatre. On its recreated clas­
sical stage, it enhanced the scenic background 
by applying the perspective techniques re-

cently discovered in painting. Initially, two- 
dimensional Street scenes were depicted, but 
with the development of the proscenium arch, 
more complex perspective architectural set­
tings emerged. These included painted back­
drops and flat wings at the sides of the stage. 
The visual effects became increasingly elabo- 
rate, often with numerous changes of scenery 
taking place before the audience’s eyes.

Outside this tradition, the English Eliza- 
bethan theatre, with its deep thrust stage, fea- 
tured a permanent architectural structure at 
the rear that enabled the action to take place 
vertically on different levels as well as hori- 
zontally in different directions. Although the 
actors used properties extensively, locations 
were suggested through the poetry rather than 
through painted scenery. This allowed a swift- 
ness of action not possible in theatres where 
scene changes were cumbersome.

During the Baroque period, from the 17th 
Century, the Italian influence spread through 
Europe. The demand for scenic spectacle 
meant a deepening of the stage to accom- 
modate the newly developed machinery and 
the elaborate effects that came to dominate 
both opera and ballet. Italian staging was in­
troduced to England in 1605 by the archi­
tect Inigo Jones, who designed many court 
masques adapting ideas that he had seen in 
Italy.

With the Romantic movement and its sen- 
timentalization of nature, the landscape be­
came a populär alternative to the architectural 
setting, and the scene painter became increas­
ingly influential. The most common type of 
staging during the 19th Century was a series 
of flats or cut-outs forming natural arches 
across the stage, through which could be seen 
a panorama at the back.

Changes in theatre architecture and improve- 
ments in stage machinery led to a new natu- 
ralism at the end of the 19th Century, partly 
initiated by the Duke of Saxe-Meiningen. In 
his Company, which toured throughout Eu­
rope, scenic details were determined by archae- 
ological research rather than artistic fancy. In 
England this trend was reflected in lavish but 
historically accurate productions of the clas­
sics and in realistic box settings for modem 
plays. David Belasco, the American producer, 
carried realism to extremes by using live ani­
mals on stage.
As the perspective painters had influenced 

the Renaissance theatre, so the Cubists and 
Expressionists made their mark on the theatre 
of the early 20th Century in a reaction against 
Realism. The emphasis changed from illusion 
to style. Such designers as Adolphe Appia and 
Gordon Craig introduced bolder, more sym- 
bolic shapes to interpret the mood of the play.

This simplification in staging meant that the 
actor, who had formerly been overwhelmed by 
the scenery, now became preeminent. A con- 
sequence in England was that Shakespeare’s 
plays could, for the first time in centuries, be 
played as a continuous flow of action. In the 
1920s the French director Jacques Copeau re- 
discovered the advantages of the bare platform 
stage. By the 1960s, Jerzy Grotowski intro­
duced in Poland “poor theatre,” a rejection 
of elaborate costumes, make-up, and scenery, 
with a more fluid actor-audience arrangement 
determined by the requirements of each play. 
Often the actors and audience occupied al­
most the same space.
The other major influence on 20th-century 

staging was the “alienation effect” introduced 
by the German dramatist Bertolt Brecht. He 
exposed the equipment of the stage to dis­
courage the spectator from being swept away 
by the spell of theatre and, thus, losing objec- 
tivity.

One of the greatest influences on staging 
and scenic design has been the advancements 
made in stage lighting. Until the 16th Century, 
theatre was mainly an outdoor activity. When 
the indoor theatres of the Renaissance ap-



peared, illumination was provided by torches, 
tallow candles, and open-wick lamps.

Reflectors to intensify the light were used 
in the 17th Century, and, toward the end of 
the 18th Century, glass-chimney oil lamps ap­
peared, although the level q£ light was still 
very low. In order to make their features 
more distinctive, the actors resorted to paint­
ing their faces with cosmetics. Gas lighting, 
introduced to the London stage in 1803, was 
much brighter, and its intensity could be easily 
adjusted. Following Thomas Edison’s inven- 
tion in 1879, electric lighting was first used 
on stage by the Paris Opéra in 1880, and the 
other theatres were quick to follow.
It was the development of spotlights in the 

early part of the 20th Century that made 
stage lighting a refined art. Though the visi- 
bility of the actor is regarded as the prime 
function of lighting, modern techniques have 
given designers complete lighting control of 
the stage space, allowing them to “paint with 
light,” using it where and as they need it, 
rather than having to drench the stage with as 
bright a wash as possible. Similarly, make-up 
techniques have become more subtle, and, in 
smaller theatres, actors often use no make-up 
at all.

Today, the lighting designer has at his dis­
posal a wide range of powerful spots and 
floodlights, as well as projectors capable of 
simulating water, cloud and fire effects, and 
other moving images. Lighting control boards 
also have reached a high efficiency through 
computerization, making them easy to operate 
however complex the lighting plot and how­
ever large the number of cues. With its almost 
limitless possibilities, modem stage lighting 
has become a vital means of unifying all the 
visual elements in a stage production.

Because of the immense size of the audi­
torium, costumes in the Greek and Roman 
theatre were usually stereotyped, so that the 
characters, who also wore masks, could be in- 
stantly identified. In the Renaissance theatre, 
classical modes of dress, though exaggerated 
and embellished, were the main inspiration 
for theatrical costume. These were taken to 
greater levels of extravagance and fantasy in 
the Baroque operas and ballets of the late 
17th Century, though by the end of the 18th 
Century there was a trend toward historical 
authenticity.
The most imaginative innovations in cos­

tume design during the 20th Century have 
been in the field of dance, which has fre- 
quently attracted avant-garde artists. Today, 
the designer has a choice between authentic 
and interpretative costume. A classical play 
may therefore be dressed in an indeterminate 
period to suggest the universality of the play.
stage machinery, devices designed for the 
production of theatrical effects, such as rapid 
scene changes, lighting, sound effects, and il- 
lusions of the supematural or magical. The­
atrical machinery has been in use since at 
least the 5th Century bc, when the Greeks de­
veloped deus ex machina (q.v), by which an 
actor could be lowered to the stage. During 
the Hellenistic period, the Greeks also used 
movable scenery, mounted on wheels or on 
revolving prisms called periaktoi (q.v ). The 
Romans elaborated on these devices, adding 
traps (see trap) and underground pumping 
Systems so that their outdoor theatres could be 
flooded for aquatic shows. The mystery plays 
of the Middle Ages also used stage machinery, 
including a trapdoor, or a hellmouth, for the 
emergence of devils and flying machines for 
angels. But the art did not reach its zenith 
until the Italian Renaissance.

In the late 14th Century Italian artists, ar- 
chitects, and engineers began to design elabo­
rate machinery for spectacles produced in the 
churches on holy days. One such device was 
the Paradiso, a system of ropes and pulleys 
by which a whole chorus of angels was made

to descend, singing, from a heaven of cotton 
clouds. Greek and Roman stage machinery 
was rediscovered, and Bastiano de Sangallo de­
veloped new variations on the ancient method 
of using periaktoi for quick changes of scenery. 
Italian stage machinery eventuaily became so 
elaborate that it was necessary to introducé a 
highly decorated proscenium arch to hide it. 
The early Italian operas were famous for their 
special effects: ocean waves were simulated on 
stage by painted spiral columns, laid across the 
stage in diminishing perspective and slowly 
tumed; mock sea monsters and other fabulous 
creatures were operated by teams of men in- 
side them; deities mounted on clouds flew on 
complicated Systems of wires; and portions of 
the theatres could even be flooded for water 
spectacles.
In the 17th Century the English masqué de­

signer Inigo Jones and Giacomo Torefli, one 
of the greatest Italian stage engineers, invented 
many important pieces of stage equipment, 
some of which are in use today. The most 
famous was a system for moving the wings at 
either side of the stage, thus making it possible 
to change scenery almost instantaneously.

The tradition of mechanical spectacle on 
stage was carried on into the 18th Century by 
court theatres and by the Jesuit college theatre, 
but there was little new development. When 
lighting methods improved enormously in the 
19th Century, with such inventions as the 
limelight (q.v.), it became possible to spotlight 
the actors and to create special effects such 
as sunlight and moonlight. Magical illusions 
were also developed to a high art on the 19th- 
century English stage, which produced great 
refinements in the use of trapdoors and mir- 
ror devices for the Simulation of ghosts and 
apparitions. In general, the “picture frame” 
stage of the later 19th Century allowed the 
refinement of extraordinarily vivid spectacles, 
realistic and otherwise, by the use of tread- 
mills, moving panoramas, and other stage ma­
chinery.

In the early 20th Century, particularly in 
Germany, much use was made of revolving 
tumtables and hydraulically elevated stages, 
on which complex scenes could be preset 
and then brought into view when needed, 
but such machinery was generally found to 
be too elaborate and expensive. The trend 
toward increasing intimacy between the actor 
and his audience led in the second half of 
the 20th Century to the return of open stages 
and theatre-in-the-round, which require little 
scenery or stage machinery of any kind.
stage wagon, early, four-wheeled, American 
vehicle, used to carry both passengers and 
cargo. It was a precursor of the stagecoach. 
The first stage wagons had no springs, backless 
wooden benches, sides of wood, and canvas 
tops. Later improvements were roll-up leather 
curtains, solid flat tops, backrests, and springs 
or straps for the seats. A stage wagon of 1771, 
whose owner called it “The Flying Machine,” 
was able to travel the 90-odd miles between 
Philadelphia and New York City in a day and 
a half.

In England stage wagons referred to great 
covered wagons, probably first used in the 
middle of the 16th Century to carry freight 
and, later, passengers who could not afford 
stagecoach fares. Through a series of modifica- 
tions the stage wagon evolved into the coach 
by the early 19th Century.
stagecoach, any public coach regularly trav­
elling a fixed route between two or more 
stations (stages). Used in London at least by 
1640, and about 20 years later in Paris, stage- 
coaches reached their greatest importance in 
England and the United States in the 19th 
Century, where the new macadam roads made 
travel quicker and more comfortable. In the 
United States, coaches were the only means 
that many people had to travel long over­
land distances. In 1802 one could travel by
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different coaches 1,200 miles (1,900 kilome- 
tres) between Boston and Savannah, Ga., with 
the total price of travel and lodging amount- 
ing to $100. In England, in 1828, coaches 
ran 12 times daily from Leicester to London 
alone. They were also very quick; the Lon­
don-Edinburgh stagecoach travelled its 400- 
mile route at an average speed of 10 miles an 
hour. Washington Irving’s essay “The Stage 
Coach” describes a joumey by stagecoach in 
England and provides an interesting picture of 
the coachmen. Many of Dickens’ novels ret- 
rospectively present the great age of the stage­
coach. Gradually, after the 1840s, coaches 
succumbed to the railroad, although they con- 
tinued to be used in less accessible places into 
the 20th Century.

Stagecoach, c. 1868; in the Henry Ford Museum, 
Dearborn, Mich.
Owned by the Henry Ford Museum

Stagecoaches have passed into folklore and 
literature. Few films with a locale in the Amer­
ican West would be complete without one. 
Especially notable is John Ford’s Stagecoach, 
which uses the coach to present a little ark 
of humanity thrown together to react to and 
leam from each other and so follows such lit­
erary examples as Smollett’s The Expedition 
of Humphry Clinker and Maupassant’s “Boule 
de suif.” See also Concord coach; diligence.
staged rocket, vehicle driven by several 
rocket Systems mounted in vertical sequence. 
The lowest, or first stage, ignites and then lifts 
the vehicle at increasing velocity until exhaus- 
tion of its propellants. At that point the first 
stage drops off, lightening the vehicle, and the 
second stage ignites and accelerates the vehi­
cle further. Most space launch vehicles have 
three stages. See also launch vehicle.
Stagg, Amos Alonzo (b. Aug. 16, 1862, 
West Orange, N.J., U.S.—d. March 17, 1965, 
Stockton, Calif.), U.S. college football coach 
who had the longest coaching career—71 
years—in the history of the sport. In 1943, at 
the age of 81, he was named college coach of 
the year, and he remained active in coaching 
until the age of 98. He is the only person se- 
lected for the National Football Hall of Fame, 
New Brunswick, N.J., as both a player and a 
coach. He was also important in the develop­
ment of intercollegiate basketball.

As an end for Yale, where he was also an out- 
standing baseball pitcher, Stagg was chosen for 
Walter Camp’s first All-America football team 
(1889). He then attended the International 
Young Men’s Christian Association Training 
School, afterward Springfield (Mass.) College; 
there he both played and coached football and 
became one of the first enthusiasts of basket­
ball, which was invented by James Naismith 
at the Springfield school in 1891. On Jan. 
18, 1896, Stagg’s University of Chicago team 
defeated the University of Iowa in the first in­
tercollegiate basketball game with five players 
on each side.

During Stagg’s 41-year tenure (1892-1932)
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as football coach at Chicago, the Maroons 
won six Westem Conference (Big Ten) cham­
pionships outright (1899, 1905, 1907, 1908, 
1913, 1924) and tied for another (1922). They 
were undefeated and untied in two seasons 
(1905, 1913) and undefeated but tied at least 
once in two other years (1899, 1908). For his 
Chicago teams he devised the end-around play, 
the man in motion, the huddle (also credited 
to Bob Zuppke, coach at the University of 
Illinois), the shift (later employed with great 
success by Knute Rockne at the University 
of Notre Dame), and the dummy for tackling 
practice. After his enforced retirement from 
Chicago at the age of 70, he was head coach 
at the College (now University) of the Pacific, 
Stockton, Calif. (1933-46); advisory coach at 
Susquehanna University, Selinsgrove, Pa., un­
der his son, head coach Amos Alonzo Stagg, 
Jr. (1947-52); and advisory coach at Stockton 
Junior College (1953-60).
staghead, progressive slow death of tree 
branches from the top down. See dieback.
staghorn fern, member of the genus Platy- 
cerium (family Polypodiaceae), which is 
bizarre in appearance and frequently displayed 
in conservatories and other collections. Platy- 
cerium is epiphytic—i.e., the plants grow upon
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other plants. The leaves are of two forms; one 
type is elongated, erect or pendulous, and re- 
peatedly forked, hence the name staghorn. The 
other leaf type is flat or bowl-shaped and grows 
closely appressed to the support on which the 
plant lives. Termed mantle leaves, these pro- 
vide in some species a kind of cavity in which 
humus collects and roots develop and absorb 
moisture and nutrients. The spore-producing 
structures (sporangia) are variously disposed 
on the lower sides of these leaves according to 
species.

Staghorn fern is also a common name for 
10 species constituting the genus Gleichenia, 
native to subtropical and south temperate ar­
eas. They have small leaf segments and form 
dense growths in sunny places.
Stagnelius, Erik Johan (b. Oct. 14, 1793, 
island of Öland, Sweden—d. April 3, 1823, 
Stockholm), one of the strängest and most 
romantic of the Swedish Romantic poets.

Most of his childhood and youth were spent

on the island of Öland where he was bom. 
Educated by tutors and self-taught from his 
clergyman father’s library, he attended the

Stagnelius, portrait by Julius Alexis Wetterbergh
By courtesy of the Svenska Portrattarkivet, Stockholm

University of Uppsala and then became a civil 
servant in Stockholm.

Both his works and his life reflect a conflict 
between strong erotie impulses and a radi- 
cally ascetic religious position. Little more is 
known about him; even the chronology of 
most of his works cannot be determined with 
any certainty. During the last few years of 
his short life, he did, however, publish two 
dramas, Martyrerna (1821; “The Martyrs”) 
and Backanterna (1822; “The Bacchantes”), 
as well as a collection of religious lyrics, Liljor 
i Saron (1821; “Lilies in Sharon”). His Sam- 
lade skrifter (1824-26; “Collected Works”), 
containing his vast unpublished material, ap­
peared shortly after his death.
Stahl, Franklin W(illiam) (b. Oct. 8, 1929, 
Boston), U.S. geneticist who (with Mathew 
Meselson) elucidated (1958) the mode of 
replication of deoxyribonucleic acid (d n a ; the 
gene substance), a double-stranded helix that 
dissociates tu form two strands, each of which 
directs the construction of a new sister strand.

Educated at Harvard and the University of 
Rochester, Stahl pursued his research at the 
California Institute of Technology (1955-58) 
and the University of Missouri (1958-59). He 
joined the faculty of the University of Oregon 
in 1970.
Stahl, Georg Ernst (b. Oct. 21, 1660, Ans­
bach, Franconia—d. May 14, 1734, Berlin), 
German physician and chemist who devel­
oped the phlogiston theory of combustion and 
of such related biological processes as respi- 
ration, fermentation, and decay. The theory 
dominated Chemical thought for almost a Cen­
tury. He also, at times, believed in alchemy 
and animism.

Georg Ernst Stahl, detail of a copper 
engraving attributed to a member of the 
Bernigeroth family, 18th Century
By courtesy of the Bildersammlung des Universitatsarchivs, 
Martin-Luther-Universitat Halle, Wittenberg, E.Ger.

Life. Stahl grew up under the influence of 
Pietism, a vigorous movement for moral re­
form in the Lutheran Church that had begun 
to spread across Germany. German Pietism 
stressed the inward, practical, devotional, and 
tolerant aspects of Christianity in a manner 
not unlike that of the Friends (Quakers) in 
England.

Stahl studied medicine at Jena, Thüringen. 
His teacher, Georg Wolfgang Wedel (1645- 
1721), was a proponent of the chemiatric 
school, which sought to explain life processes 
in terms of Chemical composition. Even when 
Stahl later broke new ground in chemistry 
as well as in medicine, his early training re­
mained apparent in his firm belief in the 
essential unity of these two Sciences. At Jena, 
Stahl formed a close friendship with his fel- 
low student Friedrich Hoffmann (1660-1742). 
Stahl was graduated in 1684, having begun 
to teach the year before. In 1687 he was 
appointed court physician by Johann Emst, 
duke of Sachsen-Weimar.

In 1694, Frederick III, elector of Branden­
burg, founded the University of Halle. When 
Hoffmann was asked to organize the medical 
school of the new university, he asked Stahl to 
join him. For the next 20 years the two worked 
side by side; Stahl taught theoretical medicine, 
physiology, pathology, dietetics, pharmacol- 
ogy, and botany, while Hoffmann lectured 
on practical medicine, anatomy, physics, and 
chemistry. Gradually, however, deep temper­
amental differences, which were reflected in 
increasingly divergent views on theoretical 
questions, divided them. Hoffmann became 
an ardent convert to the school of iatrome- 
chanics, which saw living organisms as ma­
chines to be explained by the laws of classical 
mechanics. Stahl could not accept such an 
oversimplification. He remained faithful to 
his iatrochemical training in seeing physio- 
logical processes as Chemical changes, but he 
insisted that neither mechanical nor Chemical 
laws alone were sufficiënt to account for the 
phenomenon of life. To live, an organism re- 
quired direction by a force for which Stahl 
used the Latin word anima. That word, the 
full meaning of which is not well caught in 
the usual translations of “soul” or “spirit,” 
gave rise to the name animism for this theory. 
Vitalism and antimaterialism are later words 
for very similar views.
Their Opposition in scientific matters even- 

tually destroyed the friendship between Stahl 
and Hoffmann. The friends became rivals and, 
at last, enemies. Stahl must have welcomed 
his call in 1716 to Berlin, where he served 
as personal physician to Frederick William I, 
king of Prussia.
Assessment. Stahl’s contributions to Science 

are to an extraordinary degree reflections of his 
Personality. By character he was contempla- 
tive, melancholy, and deeply inclined toward 
the inner-directed religious Pietism of the late 
17th Century. His intellect, on the other hand, 
was analytical and sweeping and compelled 
him toward large abstractions in the manner 
of the 18th Century. Stahl bridged two ages, as 
did his phlogiston theory. It was the first sys- 
tematic account of Chemical transformation, 
but without the concepts of atom or element. 
The roots of his ideas lie not in the prior 
use of the word phlogiston by Jan Baptist 
van Helmont (1577-1644) or in the vaguer 
theories of Johann Joachim Becher (1635-82) 
but in Aristotelian thought: phlogiston is the 
property of being combustible that is lost in 
the process of combustion but that may be 
regained by contact with materials especially 
rieh in phlogiston, such as coal. On an ancient 
philosophical foundation, Stahl built a practi­
cal theory that clarified fundamental Chemical 
concepts. (C.W.B.)
b i b l i o g r a p h y . There is no published biography 
of Stahl; biographical information may be found 
in the article by C.W. Beck, “Georg Ernst Stahl,” 
J. Chem. Educ., 37:506-510 (1960).



Stählberg, Kaarlo Juho (b. Jan. 28, 1865, 
Suomussalmi, Oulu County, Fin.—d. Sept. 
22, 1952, Helsinki), architect of the Finnish 
constitution and the first president of inde­
pendent Finland.

Joining the Constitutionalist Party, Stahlberg 
was elected to the Diet in 1904 and entered 
the government of the autonomous Grand 
Duchy of Finland in 1905 but resigned office 
in 1907. From 1908 to 1918 he was profes­
sor of administrative law at the University of 
Helsinki.

Stahlberg, detail from an oil painting by 
Antti Favén, 1921; in the Art Gallery of 
Ateneum, Helsinki
By courtesy of the Office of the Prime Minister,
Helsinki

Consistently democratie in outlook, he was 
among the first Finnish politicians to call for 
universal suffrage. His draft of a republican 
constitution (1917) became the basis of the 
actual constitution of 1919. In the reshuffling 
of the political parties when national indepen- 
dence was achieved, Stahlberg joined the Na­
tional Progressive Party. Elected president of 
the new republic (1919), he set the pattem for 
his successors by making full use of his consti- 
tutional powers. He did his utmost to narrow 
the gap between “Reds” and “Whites” after 
the Civil War. At the end of his term (1925) 
he did not seek reelection, for he thought that 
the right wing would become more easily rec- 
onciled to the republic if he stood aside. He 
was defeated by two votes in the presidential 
election of 1931 and by one vote in that of
1937.
stained glass, in the arts, the coloured glass 
used for making decorative Windows and other 
objects through which light passes. Stained 
glass itself is no different from other coloured 
glass, being glass to which metallic oxides have 
been added in order to create colour. The ad- 
jective stained has traditionally been reserved 
to describe the glass used to create pictorial 
Windows. Stained glass, which is purely a 
Westem phenomenon, reached the status of a 
fine art in the 12th and 13th centuries, when 
it was combined with Gothic architecture to 
create brilliant and moving effects never since 
equalled.
A brief treatment of stained glass follows. For 

füll treatment, see macropaedia: Decorative 
Arts and Fumishings.

The effect of a stained glass window is cre­
ated not by the coloured glass itself but by 
light passing through the glass and by the 
setting in which that light is perceived. Con­
trast is a vital aspect of the effect, which is 
why the Windows that light the vast, dark, 
Gothic interiors of medieval cathedrals seem 
so intensely jewellike and brilliant. Light is 
constantly changing—with the time of day, 
the seasons, and the weather—so the effect of 
stained glass varies almost from moment to 
moment. Certain effects of light will bring out 
certain tones, and intensity will vary from the 
soft and mute to the brilliant. Stained glass 
is similar to painting in certain respects but 
is probably more akm to the art of mosaic, 
where tiny, individually coloured components 
are assembled by the artist to create a uni-

fied overall design, and to the art of enam- 
elling, particularly the cloisonné technique, 
where raised metal strips separate the various 
coloured enamels and form an intrinsic part 
of the design.

Stained glass existed in Early Christian times, 
but it was not until much later that it evolved 
as an important decorative art. The earliest 
existing pictorial Windows are those at the 
Cathedral of Augsburg in Germany. Other im­
portant 12th-century glass was made for the 
Abbey of St. Denis, near Paris. In the second 
quarter of the 13th centuiy the Sainte-Chapelle 
in Paris was glazed with brilliant walls of 
stained glass, in a cycle of 1,134 scenes in 15 
Windows. The finest remaining 13th-century 
glass in England is at Canterbury cathedral.

Medieval stained glass was cut from thin 
coloured sheets, and then the design or picture 
was assembled by fitting the pieces of glass 
into lead strips that became an integral part of 
the design. Black vitreous enamel was used to 
paint details of the design onto the glass pieces. 
The separately assembled lead panels were 
then inserted into iron framing members that 
formed the Windows. Some Windows reached 
enormous size—that at Chartres Cathedral de- 
picting the life of Christ covers more than 250 
square feet (23.2 square metres). As window 
sizes increased, the stained glass assumed ever 
increasing importance from an aesthetic and 
also from a catechistic point of view. Themes 
were usually taken from the scriptures, and 
common subjects included the lives of the 
saints, prophets, Christ, and the Virgin, as well 
as the Last Judgment and the Apocalypse.

After the 13th Century, stained glass began to 
decline as an art form, though important ex- 
amples were made until the 16th Century. Its 
decline began when stained glass artists began 
to seek the realistic effects sought by painters 
during the Renaissance, effects for which the 
technique was less suited and that diverted 
artists from exploiting its intense light-refract- 
ing quality.

In the 19th Century a revival of interest in 
medieval stained glass was part of the Gothic 
revival, and its techniques led to the produc­
tion of many brilliant Windows in England by 
the leader of the Arts and Crafts movement, 
William Morris, to designs by the artist Ed­
ward Bume-Jones and in the United States 
by Louis Comfort Tiffany. The Art Nouveau 
movement saw an increasing use of stained 
glass for decorative purposes, and Frank Lloyd 
Wright used it in much of his architectural 
work. In the 20th Century brilliant modem 
glass has been executed, notably to designs by 
such painters as Henri Matisse, Marc Chagall, 
and Fernand Léger.
Stainer (insect): see red bug.
Stainer, Sir John (b. June 6, 1840, Lon­
don—d. March 31, 1901, Verona, Italy), En­
glish organist and church composer and a 
leading early musicologist.

As a boy Stainer sang in the choir of St. 
Paul’s Cathedral (1847-56). At the age of 16 
he was appointed organist at the newly opened 
St. Michael’s College, Tenbury, a school for 
church musicians. Named organist at St. 
Paul’s in 1872, Stainer served in that presti- 
gious Position until 1888, when he resigned 
because of failing eyesight. He was a founder 
of the (later Royal) Musical Association in 
1874 and taught at the National Training 
School for Music, opened 1876. Knighted in 
1888, Stainer was professor of music at Ox­
ford University from 1889 to his death.

Stainer’s Romantic church music is now 
mainly performed in England, although his 
best known oratorio, The Cruciftxion (1887), 
is also frequently performed in other English- 
speaking countries. His compositions include 
songs as well as cantatas, services, anthems, 
and other music for the church service. He 
also published treatises on the organ and mu-

203 staircase

sic theory and collaborated on a dictionary of 
musical terms. Stainer’s most lasting contribu- 
tion is his Compilation Early Bodleian Music, 
with musical examples from the 12th to the 
16th Century, and Dufay and His Contempo- 
raries (publication begun in 1898), an edition 
of 15th-century music prepared with the help 
of his children. Both publications helped open 
the way to the study of Medieval and Renais­
sance music, which during Stainer’s time was 
almost unknown.
Staines, locality in Spelthome district, county 
of Surrey, England, on the left bank of the 
River Thames. A residential community on 
the westem fringe of Greater London, Staines 
marks a Crossing of the Thames used since 
Roman times by the major road from London 
to the Southwest of Britain. Nearby are large 
reservoirs where Thames water is pumped, 
purified, and stored for London’s Metropoli­
tan Water Board. Pop. (1981 prelim.) 53,823.
stainless steel, alloy of iron, carbon, and 
chromium containing more than 4 percent (in 
most cases more than 10 percent) chromium, 
which imparts remarkable resistance to corro- 
sion and heat. Other elements may be added 
to obtain steels with special characteristics. 
The most important is nickel, used to produce 
18-8 stainless steel (18 percent chromium, 8 
percent nickel). Other useful components are 
niobium, manganese, molybdenum, phospho- 
rus, selenium, Silicon, sulfur, titanium, and 
zirconium.

Because of the high temperatures and pre- 
cise Chemical control required, stainless steel 
was for a long time produced in the electric 
fumace. Selected scrap containing only the 
elements desired in the finished product usu­
ally makes up the bulk of the fumace charge. 
In more recent practice the charge is melted 
in an electric fumace, then transferred to a 
second vessel where it is refined by exposure 
to a stream of oxygen (ordinarily diluted with 
argon to moderate the reaction), introduced 
either from a lance above the surface of the 
charge or through a porous plug in the bottom 
of the vessel.

Stainless steels may be grouped according to 
Chemical composition and response to heat 
treatment as follows: ferritic steels, which are 
nonhardenable and contain 15 to 30 percent 
chromium, with less than 0.2 percent carbon; 
martensitic steels, hardenable by quenching 
and containing 10 to 18 percent chromium 
and varying proportions (more than 1 percent 
in certain alloys) of carbon; and austenitic 
steels, containing 16 to 26 percent chromium, 
6 to 22 percent nickel, and less than 0.25 
percent carbon. The austenitic stainless steels 
are hardenable without quenching and usually 
have the highest corrosion resistance. See also 
steel.
Stainville, Étienne-Fran^ois de Choiseul, 
comte de (count of): see Choiseul, Étienne-' 
Francois de Choiseul, duc de.
stair-step moss (Hylocomium splendens), 
plant of the order Bryales that covers areas 
of coniferous forest floor of the Northern 
Hemisphere and also occurs on dunes, ledges, 
and tundra. The femlike shoots have many 
branches and reddish, glossy caulids (sterns) 
with phyllids (leaves) up to three millimetres 
(Vs inch) long. The capsules (spore cases) of 
the female plant are bome on setae (stalks) 
about two centimetres (4/s inch) long.
staircase, series, or flight, of steps between 
two floors. Traditionally staircase is a term for 
stairs accompanied by walls, but Contempo­
rary usage includes the stairs alone.

The origin of the staircase is uncertain. On 
the road up Tai Shan (mountain) in China 
there are many great flights of ancient granite
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steps; the earliest staircases seem to have been 
built with walls on both sides, as in Egyptian 
pylons that date from the 2nd millennium 
b c . The Cretan palaces, as at Knossos and 
Phaistos (both c. 1500 bc), make important 
use of stairs, and the Assyrian ziggurat of the 
9th or 8th Century bc was often adomed with 
massive stairs. The palace terrace at Persepolis 
has a double flight of steps (6th Century bc) 
of great beauty. The Romans were noted for

their monumental sense in the use of stairs, 
a conception that has marked architectural 
history until the simplification of the 20th 
Century. The use of steel and of reinforced 
concrete has made possible the daring curves 
and fantastic sweeps that can be important 
features in Contemporary design.

Staircases have traditionally been built of 
wood, stone or marble, and iron or steel. The 
horizontal surface of a step is called its tread 
and the veriical front its riser; steps are placed 
between strings that are inclined to the angle 
of the staircase; strings are supported by newel 
posts that also support the handrail, forming 
a balustrade.
staircase Shell (snail): see wentletrap.
Staked Plain (United States): see Llano Es- 
tacado.
Stakhanov, also spelled stachanov , for­
merly (until 1978) kadiyevka , also spelled 
KADiJEVKA, city, Voroshilovgrad oblast (ad­
ministrative region), eastem Ukrainian Soviet 
Socialist Republic. It is situated in the north- 
ern part of the Donets Coal Basin. The city 
developed in the 19th Century as a coal-mining 
settlement. From 1935 to 1943, it was known 
as Sergo. Stakhanov is one of the major coal- 
mining towns of the Donets Basin, though 
it is declining in importance as pits become 
worked out and as other fuels increase in 
importance. There are coke-chemical and fer- 
roalloy works and an artificial textile mill to 
diversify its industry. The town was renamed 
in 1978 for A. Stakhanov, the legendary So­
viet model coal miner whose use of innova­
tive working methods to greatly increase his 
personal productivity became the basis for the 
Stakhanovite movement in the Soviet Union. 
Pop. (1985 est.) 110,000.
Stakman, Elvin Charles (b. May 17, 1885, 
Algoma, Wis., U.S.—d. Jan. 22, 1979, St. Paul, 
Minn.), pioneering American plant patholo- 
gist and educator who established the meth­
ods for identifying and combatting diseases of 
wheat and other important food crops.

Stakman received his B.A. (1906), M.A. 
(1910), and Ph.D. (1913) from the University 
of Minnesota. In 1909 he became instmctor 
in the newly established department of plant 
pathology, and in 1940 he became head of the 
department, a Position he held until his retire-

ment in 1953. Through the years he also held 
an appointment in the U.S. Department of 
Agriculture, where he organized and directed 
research at the Federal Cereal Rust Labora­
tory, which reflected Stakman’s deep interest 
and prolific research in the behaviour and 
control of fungi-produced leaf mst in cereals.

His work with food crops led him to take 
an active role in international scientific af- 
fairs. In 1941 he was on a panel that advised 
the Rockefeller Foundation on the feasibility 
of Cooperation between the Mexican govem- 
ment and the Rockefeller Foundation to im­

prove crop production. The outcome was the 
establishment (1943) of a research station for 
the improvement of com (maize), which then 
evolved into a worldwide network of such 
stations under the aegis of the International 
Center for Com and Wheat Improvement, an 
Organization that has done much to improve 
food production in developing countries. He 
continued to serve the Rockefeller Founda­
tion until shortly before his death.

In addition to scientific papers, Stakman 
published Principles of Plant Pathology (1957; 
with J.G. Harrar), and Campaign Against 
Hunger (1967), with R. Bradfield and P. Man­
gelsdorf, his fellow Consultants to the Rocke­
feller Foundation’s agricultural program.
stalactite and Stalagmite, elongated forms 
of various minerals deposited from solution 
by slowly dripping water. A stalactite hangs 
like an icicle from the ceiling or sides of a 
cavem. A Stalagmite appears fike an inverted 
stalactite, rising from the floor of a cavem.

Stalactites hanging from the ceilings of cav- 
ems commonly exhibit a central tube or the 
trace of a former tube whose diameter is that 
of a drop of water hanging by surface tension. 
A drop on the tip of a growing stalactite leaves 
a deposit only around its rim. Downward 
growth of the rim makes the tube. The sim- 
plest stalactite form, therefore, is a thin-walled 
stone straw, and these fragile forms may reach 
lengths of 0.5 m (20 inches) or more where 
air currents have not seriously disturbed the 
growth. The more common form is a down- 
ward-tapering cone and is simply a thickening 
of the straw type by mineral deposition from 
a film of water descending the exterior of the 
pendant.

Stalagmites have thicker proportions and 
grow up on the bottom of a cavem from 
the same drip-water source, the mineral from 
which is deposited after the water droplet falls 
across the open space in the rock. Not ev- 
ery stalactite has a complementary Stalagmite, 
and many of the latter may have no stalactite 
above them. Where the paired relation exists, 
however, continual elongation of one or both 
may eventually result in a junction and the 
formation of a column.

The dominant mineral in such deposits is 
calcite (calcium carbonate), and the largest 
displays are formed in caves of limestone and 
dolomite. Other minerals that may be de­

posited include other carbonates, opal, chal- 
cedony, limonite, and some Sulfides.

Conditions that favour the deposition are: (1) 
a source rock above the cavem; (2) downward 
percolation of water supplied from rain; (3) 
tight but continuous passageways for this wa­
ter, which determine a very slow drip; and (4) 
adequate air space in the void to allow either 
evaporation or the escape of carbon dioxide 
from the water, which thus loses some of its 
solvent ability.
stalactite work, also called honeycomb 
work, Arabic Al-halImät al-'uliyä (“the 
overhang”), pendentive form of architectural 
omamentation, resembling the geological for- 
mations called stalactites. This type of oma­
mentation is characteristic of Islämic archi­
tecture and decoration. It consists of a series 
of little niches, bracketed out one above the 
other, or of projecting prismatic forms in rows 
and tiers that are connected at their upper 
ends by miniature squinch arches. Its infinite 
varieties may be classified into three groups, 
the first consisting of those basically niche 
shaped, in which the concave curve is the most 
important feature; the second group includes 
those in which the vertical edges between the 
niches are the most important feature; the 
last group consists of elaborately intersecting, 
miniature arches. The first two groups occur 
commonly in Syrian, Moorish, and Turkish 
work and, in their simpler forms, in Persia; 
the last group is typically Persian and is also 
found in Mughal work in India.

Stalactite omamentation developed compar- 
atively late in Islämic art, the earliest buildings 
in Syria, Egypt, and North Africa showing 
no tracés of it. It seems to appear suddenly 
throughout the Islämic world toward the be- 
ginning of the 12th Century, reaching its high­
est development in the 14th and 15th cen­
turies, when it became the usual decoration 
for door heads, niches, and the bracketing un­
der comices and minaret galleries. The liehest 
examples of the prismatic type are found in 
Moorish work in Spain, especially in the in- 
tricate wood and piaster ornament of such 
palaces as the 14th- and 15th-century Alham­
bra in Granada and the 14th-century Alcazar 
in Seville. A peculiar type of faceted, crystal-

Stalactite work in the Hall of the Abencerrajes, the 
Alhambra, Granada, Spain, 13th-14th Century
Archivo Mas, Barcelona

shaped stalactite is found in Turkey; this form 
became the most common Turkish Capital 
decoration. Stalactite omamentation was also 
used to decorate Islämic fumiture and acces- 
sory fumishings.

circular newel

Plans of various types of staircases
From M S. Briggs, Everyman's Concise Encyclopaedia o f Architecture; E.P. Dutton & Co., Inc., and J.M. Dent & Sons Ltd.



Stalin, Joseph, Russian in full iosif vis- 
sarionovich stalin , original name (Geor­
gian) ioseb DZHUGASHViLi (b. Dec. 21 [Dec. 
9, Old Style], 1879, Gori, Georgia, Russian 
Empire [now Georgian S.S.R.]—d. March 5, 
1953, Moscow, Russian S.F.S.R.), secretary- 
general of the Communist Party of the Soviet 
Union (1922-53) and premier of the Soviet 
state (1941—53), who for a quarter of a Cen­
tury dictatorially mied the Soviet Union and 
transformed it into a major world power.

A brief account of the life and works of 
Joseph Stalin follows. For füll treatment, see 
macropaedia: Staliri.
Though originally trained for the priesthood, 

Stalin joined an underground Georgian revo­
lutionary organization in 1900 and the Bolshe- 
vik faction of the Russian Social Democrats 
in 1903. A relatively minor figure in the party 
before the Bolshevik Revolution, he served 
as commissar for nationalities (1917-23) and 
for state control (1919-23) in the Soviet gov- 
emment; in 1922 he also became secretary- 
general of the party’s Central Committee, a 
post that later provided the power base for his 
dictatorship. After Lenin died (1924), Stalin 
successfully overcame his rivals in the party 
power struggles and became the dominant fig­
ure in Soviet politics. In 1928 he launched an 
intensive industrialization program that forced 
collectivization of agriculture and massive, of­
ten brutal social reorganization. During the 
1930s he also supervised the purges of the 
Communist Party. Although he concluded a 
nonaggression pact with Adolf Hitler (1939), 
the German invasion of the Soviet Union
(1941) drew him into World War II as an ally 
of Great Britain and, later, the United States. 
Having assumed the posts of head of the So­
viet government and supreme commander in 
chief (1941), he directed the Soviet armies as 
they repulsed the German invaders and oc­
cupied the eastem European lands. After the 
war, Stalin was a key figure of the Cold War 
era, establishing Soviet hegemony in eastem 
Europe and rivaling the United States for 
world leadership. At home, he continued and 
intensified repressive measures to control dis­
sent.
Stalin Peak (Tadzhik S.S.R.): see Commu- 
nism Peak.
Stalinabad (Tadzhik S.S.R.): see Dushanbe. 
Stalingrad (Russian S.F.S.R.): see Volgograd.
Stalingrad, Battle of (summer 1942-Feb. 2, 
1943), unsuccessful German assault on the city 
of Stalingrad (now Volgograd) in the Russian
S.F.S.R. during World War II that marked the 
furthest extent of the German advance in the 
East. As a major industrial centre, Stalingrad 
was an important prize in itself, and control 
of the Volga River at that point would have 
cut the Soviet supply of oil from the Caucasus. 
During the summer the Germans advanced 
to the suburbs of Stalingrad but failed to take 
the city itself against a determined defense by 
the Red Army, despite repeated attacks by the 
6th Army under Friedrich Paulus and part of 
the 4th Panzer Army under Ewald von Kleist. 
By September they reached the city’s centre, 
where they encountered stiff resistance from 
the Soviet 62nd Army under General Vasily I. 
Chuikov. The city’s Soviet defenders had been 
driven almost to the Volga by mid-October, 
but the Germans’ supplies were beginning to 
run low, their tanks were of little value in 
the constant Street fighting, and winter was 
approaching.

On November 19 the Soviets launched a 
counterattack in the form of pincer move- 
ments north and south of the city, and by 
the 23rd they had encircled the 6th Army 
and part of the 4th within Stalingrad. A Ger­
man attempt to relieve Paulus failed in mid- 
December. Under orders from Adolf Hitler, 
Paulus continued to fight on, making possi­
ble the eventual escape of Kleist’s beleaguered

forces from the Caucasus. On Jan. 31, 1943, 
Paulus disobeyed Hitler and surrendered, and 
on Feb. 2 the last of his remaining 91,000 
troops turned themselves over to the Soviets. 
German losses at Stalingrad were estimated at
300,000 men.
Staliniri (Georgian S.S.R.): see Tskhinvali.
Stalinism, the method of rule, or policies, of 
Joseph Stalin, Soviet Communist Party and 
state leader from 1929 until his death in 1953. 
Stalinism is associated with a regime of terror 
and totalitarian rule.

On the eve of the Bolshevik coup of 1917, 
Stalin castigated those who dwelt on the ideo- 
logical precedents set by the “great names” 
of Russian socialism. In a party dominated 
by intellectuals and rhetoricians, Stalin stood 
for a practical approach to révolution, devoid 
of ideological sentiment. Once power was in 
Bolshevik hands, the party leadership gladly 
left to Stalin tasks in vol ving the dry details 
of party and state Operation. In the power 
struggle that followed Lenin’s death in 1924, 
the intellectual sophistication and charismatic 
appeal of Stalin’s rivals proved no match for 
the actual power he had Consolidated from 
positions of direct control of the party ma­
chinery. By 1929 his major opponents were 
defeated; and Stalinist policies, which had un- 
dergone several shifts during the power strug­
gle, became stabilized. Stalin’s doctrine of the 
monolithic party emerged during the battle 
for power; he condemned the “rotten liber- 
alism” of those who tolerated discussion on 
or dissent from party policies. Lenin’s pro- 
nouncements, except those uncomplimentary 
to Stalin, were codified as axioms not open 
to question. Persons opposed to these new 
dogmas were accused of treason to the party. 
What came to be called the “cult of Person­
ality” developed as Stalin, presenting himself 
as Lenin’s heir, came to be recognized as the 
sole infallible interpreter of party ideology.
Basic to Stalinism was the doctrine of “so­

cialism in one country,” which held that, 
though the socialist goal of world proletarian 
révolution was not to be abandoned, a viable 
classless society could be built within Soviet 
boundaries and despite encirclement by a 
largely capitalist world. Stalin, appealing both 
to socialist revolutionary fervour and to Rus­
sian nationalism, launched in the late 1920s a 
program of industrial and agricultural devel­
opment of unprecedented magnitude. A “dass 
war” was declared on the rich farmers in the 
name of the poor, and Russian agriculture 
was rapidly collectivized, against considerable 
rural resistance, to meet the needs of urban 
industry. The need for expertise and efficiency 
in industry postponed the egalitarian goals of 
the Bolshevik Revolution; Stalin denounced 
“levelers” and instituted Systems of reward 
that established a socioeconomic stratification 
favouring the technical intelligentsia. Heavy 
industry was emphasized to ensure Russia’s 
future economie independence from its capi­
talist neighbours.

While socialist ideology foresaw a “withering 
away” of the state as the classless society be­
came a reality, Stalin asserted that the state 
must instead become stronger before it could 
be dispensed with. Stalinism held that the en- 
emies of socialism within and without Russia 
would try to avert the final victory of the 
Revolution. To face these efforts and protect 
the cause, it was argued, the state must be 
strong. Power became more and more central- 
ized in Stalin, who in the late 1930s launched 
a bloody purge of all those he regarded as 
even potentially dangerous to the Soviet state. 
As part of the struggle against those whom he 
considered political rivals, Stalin identified po­
litical Opposition with treason and used this as 
a weapon in his struggle against Leon Trotsky 
and Nikolay I. Bukharin and their supporters. 
By February 1939 most of the “Old Bolshe- 
viks,” those revolutionaries who in 1917 had
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begun the Revolution, had been exterminated. 
Millions more (estimated at from 7 million 
to 15 million) were sent to the forced-labour 
camps that Stalin made an integral part of the 
Soviet economy. In the 1930s and ’40s the 
cult of Stalin took on the proportions of a 
national religion. Official propaganda ranked 
Stalin with tsars Ivan and Peter among the 
heroes of Russian history. In the arts, in Sci­
ence, in education, in all scholarship, even 
in the writing of history, Stalin’s word was 
gospel, its contradiction heresy.

Three years after Stalin’s death in 1953, 
Soviet leaders led by Nikita Khrushchev de­
nounced the cult of Stalin and the terrorism 
perpetrated by his regime; they saw Stalinism 
as a temporary aberration in Soviet socialist 
development. Others saw it as a brutal but 
necessary and inevitable phase of that devel­
opment. Still others saw in Stalinism an ir- 
revocable Soviet break with the ideals of the 
Revolution.

In 1989 Soviet historian Roy Medvedev es­
timated that about 20 million died as a result 
of the labour camps, forced collectivization, 
famine, and executions. Another 20 million 
were victims of imprisonment, exile, and 
forced relocation.
Stalino (Ukrainian S.S.R.): see Donetsk.
Stalinogorsk (Russian S.F.S.R.): see Novo- 
moskovsk.
Stalinsk (Russian S.F.S.R.): see Novokuz- 
netsk.
stalk-eyed fly, any member of the insect 
family Diopsidae (order Diptera), character- 
ized by eyes mounted on long stalks near the 
antennae. This arrangement, although advan- 
tageous to vision, is an aerodynamic handicap.

The one species in North America (Sphy- 
racephala brevicornis) is sometimes found on 
skunk cabbage. The other species are tropical.
Stalwart, in U.S. history, member of a fac­
tion of the Republican Party that opposed 
the civil-service reform policies of President 
Rutherford B. Hayes and sought unsuccess- 
fully a third presidential term for Ulysses S. 
Grant. The Stalwarts, or regulär Republicans, 
vied with the generally more liberal Half- 
Breeds for control of the party in the 1870s 
and ’80s. Among Stalwart leaders were Roscoe 
Conkling of New York and Chester A. Arthur, 
vice president under James A. Garfield.
Stamboliyski, Aleksandür (b. March 1, 
1879, Slavovitsa, Buig.—d. June 14, 1923, 
near Slavovitsa), leader of the Agrarian Party 
in Bulgaria, supporter of the Allied cause dur­
ing World War I in Opposition to his pro-

Stamboliyski
EB Inc.

German king Ferdinand, and prime minis­
ter of a reformist government after the war 
(1919-23).
After attending an agricultural college in 

Germany, Stamboliyski tumed to joumalism, 
becoming editor of the newly formed Agrar-
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ian League’s organ in 1902. A lifelong sup­
porter of peasant interests, he entered the 
National Assembly in 1908 as head of the 
Bulgarian Agrarian Union (Peasant Party). 
His recurrent disputes with King Ferdinand 
finally climaxed in 1915, when Bulgaria pre- 
pared to enter World War I on Germany’s 
side. Stamboliyski, who viewed Russia as the 
liberator of the Slavs, favoured the Allied 
cause and threatened the person of the king. 
Court-martialed, he received a life sentence 
but was freed in September 1918. While Bul- 
garia’s armed forces began to disintegrate near 
the end of World War I, he led an insurrec- 
tion, forced Ferdinand’s abdication, and pro- 
claimed Bulgaria a republic. Although he was 
defeated and the monarchy was restored under 
Ferdinand’s son Boris, Stamboliyski became a 
cabinet member in January 1919 and prime 
minister in October of that year. He signed 
the Treaty of Neuilly with the Allies (Nov. 27, 
1919), which considerably decreased Bulgar- 
ia’s territory; despite that unpopulär act, his 
Agrarians gained a majority in the March 1920 
elections. Stamboliyski’s government, with a 
strong anti-urban and anti-industrial bias, re- 
distributed land to the peasantry, reformed 
the judicial system, and favoured peasant co- 
operatives, universal suffrage, and more local 
self-government.

Stamboliyski loyally carried out the stipula- 
tions of the Treaty of Neuilly, winning from 
the Allies a reduction in reparations. He es­
tablished ties with Polish and Czechoslovak 
peasant leaders in the hope of creating a 
“Green International” (in Opposition to the 
Communist “Red International”), but this in­
ternational peasant movement never lived up 
to his expectations. Improving relations with 
Yugoslavia through the Treaty of Nis (1922), 
Stamboliyski hoped to establish a South Slav 
federation. He won the 1923 election by a 
landslide, but his domestic policies, pacifist 
leanings, rapprochement with Yugoslavia, and 
advocacy of a militia alienated the army. A 
military coup overthrew him on June 9, 1923; 
Stamboliyski was caught near his village and 
executed.
Stambolov, Stefan Nikolov (b. Jan. 
31, 1854, Türnovo, Rumelia [now Veliko 
Türnovo, Buig.]—d. July 18, 1895, Sofia, 
Buig.), statesman who from 1887 to 1894 
served as the despotic prime minister of Bul­
garia; he was often referred to as the Bulgarian 
Bismarck.

Stambolov, detail of a painting by 
Klissourov, 1892
By courtesy of the Embassy of the People’s Republic 
of Bulgaria, London

The son of an innkeeper, Stambolov early 
joined the Bulgarian underground revolution­
ary movement against Turkish rule and led 
small anti-Turkish risings in 1875 and 1876. 
He fought with Bulgarian irregulars against 
Turkey in the Russo-Turkish War (1877-78), 
and, soon after Bulgaria gained autonomy in 
1878, he was elected to the new Bulgarian 
assembly (Sobranye). Elected president of the

assembly in 1884, he successfully urged upon 
Bulgaria’s prince, Alexander I, a course of 
union with Eastern Rumelia (1885), despite 
the Opposition of Russia. Following the forced 
abdication and abduction of Alexander in 
August 1886, Stambolov established a coun- 
terrevolutionary regime loyal to the prince at 
Türnovo, which undermined the pro-Russian 
provisional government at Sofia. Follow­
ing Alexander’s formal abdication (September 
1886), Stambolov headed the regency coun- 
cil and, after successfully thwarting Russian 
attempts at intervention, secured the election 
of Prince Ferdinand of Saxe-Coburg-Gotha to 
the Bulgarian throne (July 7, 1887).

Under Bulgaria’s new prince, Stambolov 
formed a ministry that remained in power 
from September 1887 to May 1894. Contin­
ued Opposition to Russia coloured his regime, 
which was marked also by a rapprochement 
with Turkey and the dissemination of Bulgar­
ian influence in Macedonia. Recurrent anti- 
dynastic conspiracies and armed risings in 
Bulgaria, however, led him to employ terror­
ist tactics to secure the continuation of the 
government. Moreover, his initial domination 
of Ferdinand was eventually overcome by the 
prince, who finally harassed his chief minister 
into resigning (May 31, 1894). Hounded for 
months by his enemies after his fall, Stam­
bolov died after suffering a brutal Street assault 
in Sofia.
Stamford, parish (town), South Kesteven dis­
trict, county of Lincolnshire, England, on the 
River Welland. It is an ancient market town 
incorporated in 1462. Built of local limestone, 
it is largely unspoiled by modem industry 
and preserves much of its traditional charac- 
ter and architectural distinction. Noteworthy 
churches include St. Mary’s, All Saints, and 
St. Martin’s, and there are remains of the 7th- 
century Benedictine Priory of St. Leonard and 
of a Carmelite monastery (1291). Pop. (1981) 
16,393.
Stamford, city, coextensive with the town 
(township) of Stamford, Fairfield county, 
southwestem Connecticut, U.S. It lies at the 
mouth of the Rippowam River on Long Island 
Sound and is 36 miles (58 km) northeast of 
New York City. The town, named for its En­
glish counterpart, was founded in 1641 by 28 
pioneers from Wethersfield (near Hartford). 
Stamford was a farming community until the 
railroad reached it in the 1840s, after which 
the town grew in size and began to acquire 
industries. A city government was formed 
within the town in 1893, and the town and 
city merged in 1949.

Until the late 1960s, Stamford was a residen- 
tial suburb of New York City and had some 
industry and several industrial-research labora- 
tories. Beginning in the early 1970s, however, 
several major corporations moved their head­
quarters from New York City to downtown 
Stamford, thus revitalizing the city’s economie 
life. Stamford’s decaying downtown was razed 
and rebuilt with modem skyscrapers. By the 
late 1980s, the city had become the site of 
one of the largest concentrations of corporate 
headquarters in the United States. A branch of 
the University of Connecticut is in Stamford, 
and there is a branch of the Whitney Museum 
of American Art. Inc. 1893. Pop. (1987 est.) 
city, 101,787; (1986 est.) metropolitan area 
(PMSA), 195,200.
Stamitz, Carl (Philipp) (b. May 7, 1745, 
Mannheim, Palatinate [Germany]—d. Nov. 
9, 1801, Jena, Saxony [Germany]), German 
composer of the last generation of Mannheim 
symphonists.

Stamitz was the son of Johann Stamitz, the 
founder of the Mannheim school. He played 
violin in the court orchestra at Mannheim in 
1762 and was also a viola and viola d’amore 
player. He toured England and Russia and 
settled in Paris in 1785. In 1794 he became

conductor of the orchestra at Jena. He wrote a 
large number of instrumental works, including 
symphonies, concerti and concertante works, 
and quartets, trios, and sonatas.
Stamitz, Johann (Wenzel Anton) (b. June 
19, 1717, Deutschbrod, Bohemia [now Hav- 
licküv Brod, Czech.]—d. March 27, 1757, 
Mannheim, Palatinate [Germany]), German 
composer who founded the Mannheim school 
of symphonists, which had an immense influ­
ence on Mozart.

He received early musical education from 
his father and appeared as a violinist at the 
coronation of the Emperor Charles VII in 
Frankfurt am Main in 1742. He became a 
chamber musician to Prince Karl Theodor 
(Elector Palatine after 1743) and in 1745 was 
appointed concertmaster of the court orches­
tra at Mannheim.

Stamitz brought the Mannheim orchestra to 
a Standard unrivaled in its day for both pre- 
cision and scope of expression. The orchestral 
effects of a gradual crescendo and diminu­
endo, though not his invention, became a 
hallmark of his style and were imitated by 
later composers. Another characteristic of his 
style was the use of “sighing” suspensions, par­
ticularly at cadences. These were incorporated 
into Rococo-style music througliout Europe.

His use of the minuet and trio as the third 
movement of a four-movement symphony 
was similarly adopted by Classical composers, 
in place of the three-movement symphony 
previously common. He contributed to the 
evolution of the Classical sonata form by in- 
troducing contrasting themes within a single 
movement.
It is difficult to overestimate Stamitz’ influ­

ence. Although Contemporary composers in 
Berlin, Vienna, and Italy likewise developed 
some of these features, it was the first genera­
tion of Mannheimers (Stamitz and his associ- 
ates) who were most influential in establishing 
the mid-18th-century style of orchestral writ- 
ing.
Stammering: see stuttering.
Stammler, Rudolf (b. Feb. 19, 1856, Als­
feld, Hesse [Germany]—d. April 25, 1938, 
Wernigerode, Ger.), German jurist and teacher 
who is considered to have been one of the 
most influential legal philosophers of the early 
20th Century.

Stammler was professor of law in Mar­
burg (1882-84), Giessen (1884), Halle (1885- 
1916), and Berlin (1916-23). By distinguish- 
ing the concept of law, which is a purely 
formal definition, from the idea of law, which 
is the realization of justice, he emphasized, 
unlike most 19th-century legal philosophers, 
the search for ideals with which law ought to 
conform. Those ideals, in Stammler’s view, 
were not immutable but reflected the degree 
of social harmony possible in a particular 
place and time. One of his major works, Die 
Lehre von dem richtigen Rechte (1902), was 
translated by Isaac Husik as The Theory of 
Justice (1925).
Stamp Act (1765), in U.S. colonial history, 
first British parliamentary attempt to raise 
revenue through direct taxation of all colo­
nial commercial and legal papers, newspapers, 
Pamphlets, cards, almanacs, and dice. The 
devastating effect of Pontiac’s War (1763-64) 
on colonial frontier Settlements added to the 
enormous new defense burdens resulting from 
Great Britain’s victory (1763) in the French 
and Indian War. The British chancellor of 
the Exchequer, Sir George Grenville, hoped 
to meet at least half of these costs by the 
combined revenues of the Sugar Act (1764) 
and the Stamp Act, a common revenue de­
vice in England. Completely unexpected was 
the avalanche of protest from the colonists, 
who effectively nullified the Stamp Act by 
outright refusal to use the stamps as well as 
by riots, stamp buming, and intimidation of



colonial stamp distributors. Colonists passion- 
ately upheld their rights as Englishmen to be 
taxed only by their own consent through their 
own representative assemblies, as had been
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“An Emblem of the Effects of the 
STAMP,” a warning against the Stamp 
Act published in the Pennsylvania Journal, 
October 1765; in The New York Public 
Library
Rare Books and Manuscripts Division, The New York 
Public Library, Astor, Lenox and Tilden Foundations

the practice for a Century and a half. In ad- 
dition to nonimportation agreements among 
colonial merchants, the Stamp Act Congress 
was convened in New York (October 1765) 
by moderate representatives of nine colonies 
to frame resolutions of “rights and grievances” 
and to petition the king and Parliament for 
repeal of the objectionable measures. Bowing 
chiefly to pressure (in the form of a flood 
of petitions to repeal) from British merchants 
and manufacturers whose colonial exports had 
been curtailed, Parliament, largely against the 
wishes of the House of Lords, repealed the 
act in early 1766. Simultaneously, however, 
Parliament issued the Declaratory Act, which 
reasserted its right of direct taxation anywhere 
within the empire, “in all cases whatsoever.” 
The protest throughout the Colonies against 
the Stamp Act contributed much to the spirit 
and Organization of unity that was a neces- 
sary prelude to the struggle for independence 
a decade later.
stamp collecting: see philately.
Stampa, La (Italian: “The Press”), morning 
daily newspaper published in Turin, one of 
Italy’s most influential newspapers.

It was established in 1868 as the Gazetta 
Piedmontese and became an important voice 
in Italy’s struggle for liberation and unifica- 
tion. The Gazetta was purchased in 1895 by 
two of its editors, Luigi Roux and Alfred 
Frassati, who changed the paper’s name to La 
Stampa. When Mussolini came to power in 
1926, Frassati was still editor and, by then, 
sole proprietor, and La Stampa was famous as 
a liberal journal with an intellectual tone and 
as a staunch defender of democracy. Reject- 
ing invitations to support the Fascists, Frassati 
sold the paper and left the business. A Fascist 
staff took over, and the paper became a pro­
paganda sheet.

After World War II La Stampa, temporarily 
renamed La Nuova Stampa, reappeared as a 
quality paper, carrying on its prewar tradition. 
It has maintained its long-standing concern 
for Italian social problems.
Stämpfli, Jakob (b. Feb. 23, 1820, Janzen- 
haus, Switz.—d. May 15, 1879, Bern), radical 
politician, three times president of the Swiss 
Confederation.
A radical Bernese lawyer and founder of 

a local newspaper {Berner Zeitung), Stämpfli 
participated in the abortive armed attack on 
the clericalist government of Luzern (1845) 
and between 1846 and 1850 played an impor­

tant role in the cantonal politics of Bern. After 
conservative gains in the elections of 1850, 
he used the Berner Zeitung to attack the can­
tonal government. In federal politics he served 
in the National Assembly between 1848 and 
1854, acting as its president in 1851. Elected 
to the federal executive body (Bundesrat) in 
December 1854, he subsequently thrice served 
as president of the confederation (1856, 1859, 
1862) and headed various government depart- 
ments: justice (1855), finance (1857, 1858), 
and the army (1860, 1861, 1863). He was a 
vehement partisan of federal interests in the 
Swiss quarrels with Prussia over Neuchätel 
(1856—57) and with France over Savoy (1859), 
and he led the early unsuccessful struggle to 
nationalize Swiss railways (1862).
Later, Stämpfli participated in the creation 

of the federal bank, largely Controlling its pol- 
icy until 1878, and in 1871 he helped arbitrate 
the Alabama claims (U.S. maritime grievances 
accumulated against Great Britain during and 
after the American Civil War). Largely aban- 
doning federal politics in 1863 after the fail- 
ure of his railroad program, he subsequently 
dominated Bernese politics, though after 1875 
he again served in the National Assembly.
Stampian Stage, major division of mid­
dle Oligocene rocks and time (the Oligocene 
Epoch began about 38,000,000 years ago and 
lasted about 12,000,000 years).

The Stampian Stage is very distinctive 
in France, where it is represented by the 
Fontainebleau Sands, which represent a ma­
jor advancement of the sea over the land into 
the Paris Basin. In this region the Stampian 
begins with a marl that has an abundance of 
fossil oysters. This basal, oyster-rich marl is 
of great significance; it represents a very im­
portant aquifer, or water source, for the Paris 
Basin. The Fontainebleau Sands, white and 
pure quartzitic sands, overlie the marl; they 
are used in making glass and when Consol­
idated into sandstone are often employed as 
paving stone. The Fontainebleau Sands range 
in thickness from 40 to 70 m (130 to 230 
feet).
The Stampian is approximately equivalent to 

the Rupelian Stage, widely recognized outside 
France. In France the Stampian follows the 
Sannoisian and precedes the Chattian.
Standard atmosphere, atmospheric model 
with a given vertical distribution of tempera­
ture, pressure, and humidity, which by inter­
national agreement is taken as a worldwide 
average of these parameters.

In such a model, the atmosphere is assumed 
to obey the perfect gas law and to be in hydro- 
static equilibrium {i.e., without accelerations 
of the air in the vertical direction). Further 
assumptions are that the air is dry and that 
the acceleration of gravity does not change 
with height.

Under the above conditions, the vertical 
variations of pressure and density may be de­
termined for a given set of values at sea level 
and for any vertical distribution of tempera­
ture. Even though the real atmosphere may 
vary considerably from the assumed Standard 
atmosphere, the latter is useful for such pur- 
poses as pressure altimeter calibrations, air- 
craft and missile designs, ballistic trajectories, 
and other problems. For many of these pur- 
poses, deviations of the real atmosphere from 
the Standard do not cause serious errors in the 
calculations.
Standard deviation, in statistics, a measure 
of the variability (dispersion or spread) of any 
set of numerical values about their arithmetic 
mean. It is specifically defined as the square 
root of the arithmetic mean of the squared 
deviations. See also mean.
Standard Limited, The, formerly east 
african Standard , English-language daily 
newspaper published in Nairobi, Kenya. It 
was established in Mombasa in 1902 as a
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weekly, the African Standard, by a Parsi (In­
dian Zoroastrian), A.M. Jeevanjee, and an En­
glish editor-reporter, W.H. Tiller. In 1910 the 
paper became a daily, changed its name to the 
East African Standard, and moved to Nairobi, 
then fast developing as a commercial centre. 
It had already come under British ownership. 
In its early years the paper defended the inter­
ests of Kenya’s white settlers, but by the 1970s 
it had developed a more balanced approach 
to news reporting and had built a reputation 
for fine writing and technical excellence. After 
independence the paper retained the freedom 
to publish but was not allowed to criticize the 
govemment’s single political party or its lead­
ers. It is published momings except Sundays.
Standard of living: see living, Standard of.
Standard Oil Company (Indiana): see
Amoco Corporation.
Standard Oil Company (New Jersey): see
Exxon Corporation.
Standard Oil Company and Trust, Amer­
ican Company and corporate trust that from 
1870 to 1911 was the industrial empire of 
John D. Rockefeller and associates, Control­
ling almost all oil production, processing, 
marketing, and transportation in the United 
States.

The company’s origins date to 1863, when 
Rockefeller joined Maurice B. Clark and 
Samuel Andrews in a Cleveland refining busi­
ness; in 1865 Rockefeller bought out Clark 
and two years later brought in Henry M. 
Flagler. By 1870 the firm of Rockfeller, An­
drews, and Flagler was operating the largest 
refineries in Cleveland, and these and related 
facilities became the property of the new Stan­
dard Oil Company, incorporated in Ohio in 
1870. By 1880, through elimination of com- 
petitors, mergers with other firms, and use of 
favourable railroad rebates, it controlled the 
refining of 90 to 95 percent of all oil produced 
in the United States.

In 1882 the Standard Oil Company and af- 
filiated Companies that were engaged in pro- 
ducing, refining, and marketing oil were com­
bined in the Standard Oil Trust, created by the 
Standard Oil Trust Agreement signed by nine 
trustees, including Rockefeller. By the agree­
ment, Companies could be purchased, created, 
dissolved, merged, or divided; and eventually 
the trustees governed some 40 corporations, 
of which 14 were wholly owned. The trust 
embraced a maze of legal structures, making 
its workings virtually impervious to public in- 
vestigation and understanding. As Ida Tarbell 
wrote in her History of the Standard Oil Com­
pany (1904), “You could argue its existence 
from its effects, but you could not prove it.” 
In 1892 the Ohio Supreme Court ordered the 
trust dissolved, but it effectively continued to 
operate from headquarters in New York City.

In 1899 Standard Oil Company (New Jersey) 
was incorporated in New Jersey as a holding 
Company, and all assets and interests formerly 
grouped in the trust were transferred to the 
New Jersey Company.

Although consolidation did advance large- 
scale production and distribution of oil prod­
ucts, many critics believed that the resulting 
concentration of economic power was becom- 
ing excessive. In 1906 the U.S. government 
brought suit against Standard Oil Company 
(New Jersey) under the Sherman Anti-Trust 
Act; and in 1911 the New Jersey Company was 
ordered to di vest itself of its major holdings— 
33 Companies in all.
In 1911, after dissolution of the Standard 

Oil empire, eight Companies retained “Stan­
dard Oil” in their names; by the late 20th 
Century the name had almost passed into his­
tory. In 1931 Standard Oil Company of New 
York merged with Vacuum Oil Company
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(another trust Company) to form Socony- 
Vacuum, which in 1966 became Mobil Oil 
Corporation. Standard Oil (Indiana) absorbed 
Standard Oil of Nebraska in 1939 and Stan­
dard Oil of Kansas in 1948 and was renamed 
Amoco Corporation in 1985. Standard Oil of 
California acquired Standard Oil of Kentucky 
in 1961 and was renamed Chevron Corpora­
tion in 1984. Standard Oil Company (New 
Jersey) changed its name to Exxon Corpo­
ration in 1972. British Petroleum Company 
PLC completed the purchase of Standard Oil 
Company (Ohio) in 1987. Other Companies 
that once were part of the trust include At­
lantic Richfield Company, Buckeye Pipe Line 
Company (Ohio), Chesebrough-Pond’s Inc., 
Pennzoil Company, and Union Tank Car 
Company (New Jersey).
Standard Oil Company of California: see
Chevron Corporation.
Standard time, the time of a region or coun­
try that is established by law or general usage 
as civil time.

The concept of Standard time was adopted 
in the late 19th Century in an attempt to end 
the confusion that was catised by each corn- 
munity’s use of its own solar time. Some such 
Standard became increasingly necessary with 
the development of rapid railway transporta- 
tion and the consequent confusion of sched- 
ules that used scores of different local times 
kept in separate communities. (Local time 
varies continuously with change in longitude.) 
The need for a Standard time was feit most

particularly in the United States and Canada, 
where several extensive railway routes passed 
through places that differed by several hours 
in local time.

Sir Sandford Fleming, a Canadian railway 
planner and engineer, outlined a plan for 
worldwide Standard time in the late 1870s. 
Following this initiative, in 1884 delegates 
from 27 nations met in Washington, D.C., 
and agreed on a system basieally the same as 
that now in use. The present system employs 
24 Standard meridians of longitude (lines run­
ning from the North Pole to the South, at 
right angles to the Equator) 15 ° apart, starting 
with the prime meridian through Greenwich, 
Eng. These meridians are theoretically the 
centres of 24 Standard time zones (see Fig­
ure); in practice, the zones have in many cases 
been subdivided or altered in shape for the 
convenience of inhabitants. Time is the same 
throughout each zone and differs from the 
international basis of legal and scientific time, 
Coordinated Universal Time, by an integral 
number of hours; minutes and seconds are 
the same. In a few regions, however, the legal 
time kept is not that of one of the 24 Standard 
time zones because half-hour or quarter-hour 
differences are in effect there.
Standardbred, breed of horse developed in 
the United States in the 19th Century and used 
primarily for hamess racing. The foundation 
sire of this breed was the English Thorough- 
bred Messenger (1780-1808), imported to the 
United States in 1788. His progeny, of great 
trotting capacity, were bred with other breeds 
and types, especially the Morgan, to produce 
speedy trotters and pacers. Messenger’s great-

Standardbred mare and foal
Grant Heilman

grandson Hambletonian (1849-76) was an 
outstanding Standardbred sire whose descen- 
dants now dominate the breed.

Possessed of considerable stamina and en- 
durance, Standardbreds closely resemble Thor- 
oughbreds but are usually smaller and have 
longer and lower bodies, flatter ribs, and heavi- 
er bones. Height and weight vary considerably 
but average 15 to 16 hands (60 to 64 inches 
[152 to 163 cm]) and 900 to 1,000 pounds 
(410 to 450 kg). Bay is the most common 
colour for Standardbreds, but brown, black, 
chestnut, or gray also are found. The name 
Standardbred originated in the early develop­
ment of the breed, when horses were registered 
in the official studbook (Wallace’s American

Time is calculated from the meridian of Greenwich, England. The middle of the zero time 
zone passes through Greenwich with its east and west limits 7°30' on each side. Each 15° 
zone east and west of the initial zone represents one hour of time. The number of hours (h) 
and minutes (m) that must be added to or subtracted from local time to give Greenwich time 
is indicated on the map for each zone and for area units that have a different time from the 
zone in which they are located.
Based on data from the U.S. Defense Mapping Agency Hydrographic/Topographic Center



Trotting Register, first published in 1871) if 
they could meet certain Standards of speed, 
such as trotting a mile in 2 V2 minutes. The 
official history of the breed dates from the 
establishment in 1871 of the National Associ­
ation of Trotting Horse Breeders, which was 
succeeded by the American Trotting Register 
Association, now the U.S. Trotting Associa­
tion.
Standardization, in industry, the develop­
ment and application of Standards that permit 
large production runs of component parts that 
can be readily fitted to other parts without 
adjustment. Standardization allows for clear 
communication between industry and its sup- 
pliers, relatively low cost, and manufacture on 
the basis of interchangeable parts.

A Standard is that which has been selected as 
a model to which objects or actions may be 
compared. Standards for industry may be de­
vices and instruments used to regulate colour, 
size, weight, and other product attributes, or 
they may be physical models. Standards may 
also be written mathematical or symbolical de- 
scriptions, drawings, or formulas setting forth 
the important features of objects to be pro­
duced or actions to be performed. Standards 
that are applied in an industrial setting in­
clude engineering Standards, such as properties 
of materials, fits and tolerances, terminology, 
and drafting practices; and product Standards 
intended to describe attributes and ingredients 
of manufactured items and embodied in draw­
ings, formulas, materials lists, descriptions, or 
models.
Certain fundamental Standards among firms 

are required to prevent conflict and dupli- 
cation of effort. The Standards activities of 
governmental departments, trade associations, 
and technical associations serve in part to meet 
national Standards needs, but one specialized 
standardizing Organization is needed to coor- 
dinate the diverse Standardization activities of 
many different types of organizations and pro- 
mote general acceptance of basic Standards. 
In the United States the American National 
Standards Institute (ANSI) performs this func- 
tion. It does not initiate or write Standards 
but provides the means by which national en­
gineering, safety, and industrial Standards can 
be coordinated. All interested groups may par- 
ticipate in the decision-making process, and 
compliance with the national Standard is vol- 
untary. The international body that serves this 
function is the International Organization for 
Standardization (ISO). Developing an interna­
tional Standard presents the greater challenge 
because of the breadth of representation and 
the diversity of needs and viewpoints that 
must be reconciled.
Standing to sue, in law, the requirement 
that a person who brings a suit be a proper 
party to request adjudication of the particular 
issue involved. The test traditionally applied 
was whether the party had a personal stäke in 
the outcome of the controversy presented and 
whether the dispute touched upon the legal 
relations of the parties having adverse legal 
interests.

The U.S. Supreme Court noted in Flast v. 
Cohen (1968) that “the issue of standing is 
related only to whether the dispute sought to 
be adjudicated will be presented in an adver- 
sary context and in a form historically viewed 
as capable of judicial resolution.” Clearly, a 
plaintiff who claims physical injury or eco­
nomic loss has standing. In the United States, 
until the 1960s, the courts took a relatively 
strict approach to Standing. For instance, in 
Frothingham v. Mellon (1923) the Supreme 
Court held that a plaintiff who alleged that her 
tax liability would be increased as a result of 
the Maternity Act of 1921 lacked standing to 
challenge the act. During the 1960s the court, 
under the leadership of Chief Justice Earl War­
ren, was lenient in recognizing standing—so 
much so that a federal trial court commented,

in granting standing to a plaintiff challenging 
the secrecy of Central Intelligence Agency ex- 
penditures, that the concept of standing “has 
now been almost completely abandoned” by 
the Supreme Court. Under Chief Justice War­
ren E. Burger, the court signified that it was 
indeed not willing to abandon the concept 
completely. Reversing the trial court in the 
previously mentioned case, United States v. 
Richardson (1974), Chief Justice Burger, writ- 
ing for the majority, rejected Richardson’s 
Standing, commenting that Richardson was 
seeking “to employ a federal court as a fo­
rum in which to air his generalized grievances 
about the conduct of government.”
Standing wave, also called stationary 
wave, combination of two waves moving in 
opposite directions, each having the same am­
plitude and frequency. The phenomenon is 
the result of interference—that is, when waves 
are superimposed, their energies are either 
added together or cancelled out. In the case 
of waves moving in the same direction, in­
terference produces a travelling wave; for op- 
positely moving waves, interference produces 
an oscillating wave fixed in space. A vibrating 
rope tied at one end will produce a Standing

Location of fixed nodes in a standing wave
From Physics by Erich Flausmann and Edgar P. Slack ©  by Litton 
Educational Publishing, Inc, Reprinted by permission of Van Nostrand 
Reinhold Company

wave, as shown in the Figure; the wave train 
(line B), after arriving at the fixed end of the 
rope, will be reflected back and superimposed 
on itself as another train of waves (line C) in 
the same plane. Because of interference be­
tween the two waves, the resultant amplitude 
(R) of the two waves will be the sum of their 
individual amplitudes. Part I of the Figure 
shows the wave trains B and C coinciding 
so that standing wave R has twice their am­
plitude. In part II, Vs period later, B and C 
have each shifted Vs wavelength. Part III rep- 
resents the case Vs period still later, when the 
amplitudes of the component waves B and C 
are oppositely directed. At all times there are 
positions (N) along the rope, called nodes, at 
which there is no movement at all; there the 
two wave trains are always in Opposition. On 
either side of a node is a vibrating antinode 
(A). The antinodes altemate in the direction 
of displacement so that the rope at any instant 
resembles a graph of the mathematical func­
tion called the sine, as represented by line R. 
Both longitudinal (e.g., sound) waves and 
transverse (e.g., water) waves can form Stand­
ing waves.
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Standish, Myles, Myles also spelled miles 
(b. c. 1584, Lancashire, Eng.—d. Oct. 3, 1656, 
Duxbury, Mass.), British-American colonist 
and military leader of the Plymouth colony.

Standish, portrait by an unknown artist
By courtesy of the Library of Congress, Washington,
D.C.

As a young man, Standish fought in the 
Netherlands, where he probably met the En­
glish religious exiles who later became known 
as the Pilgrims. He sailed with them to Amer­
ica on the “Mayflower” in 1620, serving as 
their military leader when they established 
Plymouth in New England. He leamed the 
language of the local Indians and led several 
expeditions against hostile tribes. In 1627 he 
was a leader of the group in the colony that 
bought out the London investors. In 1628 
Standish helped to break up the colony of 
Thomas Morton at nearby Merry Mount when 
it proved too unpuritanical to suit Plymouth. 
He also served as assistant govemor and as 
treasurer of the Plymouth colony (1644-49). 
He moved to Duxbury in 1631 and remained 
there until his death.

There is no historical evidence for the story 
that he asked John Alden to propose marriage 
for him to Priscilla Mullins, as told in Longfel- 
low’s poem The Courtship of Miles Standish.
Stanfield, Robert L(orne) (b. April 11,1914, 
Truro, Nova Scotia, Can.), Canadian politi- 
cian who, as leader of the Progressive Conser- 
vative Association in Nova Scotia, served as 
that province’s premier from 1956 to 1967.

After graduating in 1939 from Harvard Uni­
versity Law School, Stanfield was called to the 
bar in 1940. From 1939 to 1945 he served on 
the Halifax staff of the Wartime Prices and 
Trade Board. In 1947 he became president 
of the provincial Progressive Conservative As­
sociation, a party that held no seats in the 
local legislature. The following year he be­
came provincial party leader, and in 1949 he 
was elected to the legislature for Colchester 
County. He led his party to victory in 1956, 
ending 23 years of uninterrupted Liberal rule. 
Stanfield took up the posts of premier, provin­
cial treasurer, and minister of education. He 
resigned in 1967 and then served as member 
of parliament for Halifax, Nova Scotia, from 
1968 to 1979. Until 1976 he led the federal 
Conservative party in the House of Commons 
and as its leader continuously attacked Prime 
Minister Pierre Trudeau’s economie policies. 
Stanfield subsequently served as chairman of 
the Institute for Research on Public Policy.
Stanford, Sir Charles Villiers (b. Sept. 
30, 1852, Dublin—d. March 29, 1924, Lon­
don), Anglo-Irish composer, conductor, and 
teacher who greatly influenced the next gen- 
eration of British composers; Ralph Vaughan 
Williams, Sir Arthur Bliss, and Gustav Holst 
were among his pupils.

Stanford studied at Trinity College, Dublin, 
and Queen’s College, Cambridge, and between 
1874 and 1877 with Karl Reinecke in Leipzig 
and Friedrich Kiel in Berlin. He became pro­
fessor of composition at the Royal College of 
Music in London in 1883 and professor of mu-
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sic at Cambridge in 1887. He also conducted 
the London Bach Choir (1885-1902) and the 
Leeds Triennial Festival orchestra (1901-10). 
He was knighted in 1901.

Sir Charles Villiers Stanford, pencil 
and chalk drawing by Sir William 
Rothenstein, c. 1920; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

Stanford was a prolific composer and was 
especially known for his orchestral works (no- 
tably his five Irish Rhapsodies), his songs, and 
his operas. His music reflects the late 19th- 
century Romantic style, into which he intro­
duced elements of Irish folk song.
Stanford, (Amasa) Leland (b. March 9, 
1824, Watervliet, N.Y., U.S.—d. June 21, 
1893, Palo Alto, Califi), American senator 
from California and one of the builders of the 
first U.S. transcontinental railroad.

Stanford practiced law in Port Washington, 
Wis., from 1848 to 1852, before moving to 
Sacramento, Calif., where he was successful 
in retailing mining supplies and general mer- 
chandise. He also became active in local pol­
itics. A Republican, he served as govemor of 
California from 1861 to 1863.

Leland Stanford
By courtesy of Stanford University Photographie 
Department, Stanford, Calif.

Stanford invested heavily in the plan to 
build a transcontinental railroad, and, when 
the Central Pacific Railroad was organized in 
1861, he became its president (1861-93). He 
was instrumental in the success of the Central 
Pacific, which was built eastward to join with 
the Union Pacific at Promontory Point, Utah, 
in 1869. He also played a major role in rail­
road development throughout California and 
the Southwest. From 1885 to 1893 he served 
in the U.S. Senate. Stanford and his wife, 
Jane, founded Stanford University in 1885.
Stanford University, official name leland 
stanford  junior university , private coed- 
ucational Institution of higher leaming at Palo 
Alto, Calif., U.S. The university was founded 
in 1885 and opened in 1891 by railroad mag- 
nate Leland Stanford and his wife, Jane (née 
Lathrop), and was dedicated to their deceased 
only child, Leland, Jr. The doors were opened 
in 1891 to 559 students. The university cam­
pus consists largely of Stanford’s former Palo 
Alto farm. The founders also established an 
endowment of $21,000,000. The buildings, 
conceived by Frederick Law Olmsted, the cre- 
ator of Central Park in New York City, are

of soft buff sandstone in a style similar to the 
old California mission architecture, being long 
and low with wide colonnades, open arches, 
and red-tiled roofs.

Stanford maintains branch campuses in 
France, Italy, Germany, Austria, and England. 
About half of its undergraduates study over- 
seas at them for six-month periods. Advanced 
study centres are maintained in Japan, Tai­
wan, and several other countries. The depart- 
ments of the university are organized into 
schools of law, medicine, education, engineer­
ing, business, earth Sciences, and humanities 
and Sciences.
In 1921 the Food Research Institute of Stan­

ford University was organized. The Hoover 
Institution on War, Revolution, and Peace, 
founded by Stanford alumnus Herbert Hoover 
during World War I, contains more than 
1,000,000 printed and manuscript items deal­
ing with 20th-century international relations. 
The Stanford Linear Accelerator Center was 
established in 1961 when Congress appropri- 
ated $114,000,000 for construction on the 
campus of an accelerator 2 miles long under 
contract with the Atomic Energy Commission. 
The Stanford Medical Center, completed on 
the campus in 1959, now has more than 550 
beds. The Hopkins Marine Station is main- 
tained by7 the University at Pacific Grove on 
the Bay of Monterey.
Stang, Frederik (b. March 4, 1808, Stokke, 
Nor.—d. June 8, 1884, Vestre Baerum), jurist 
and politician who was an early advocate of 
Norway’s transition to a capitalist economy. 
He was also the first minister of state for Nor­
way in the Swedish-Norwegian union.

Beginning his career as a university law pro­
fessor in the 1830s, Stang was an early advo­
cate of economic liberalism in the agricultural, 
largely state-directed economy of Norway. 
Appointed minister of the newly formed de­
partment of the interior in 1845, he devoted 
himself to transforming the Norwegian eco­
nomic system. In collaboration with A.M. 
Schweigaard, a member of Parliament, Stang 
championed measures that led to the develop­
ment of free trade, free choice of occupation, 
a national rail and marine transportation Sys­
tem, and to a general growth of private enter- 
prise.

Politically Stang favoured continuance of the 
Swedish-Norwegian union and a Norwegian 
ministry responsible to the king. He persuaded 
the King to abolish the much resented post 
of govemor general for Norway in 1872, the 
year he was named first minister of state, 
but he opposed a parliamentary majority that 
sought to make the ministry answerable to 
Parliament. This step, a prelude to responsi­
ble parliamentary government, posed an open 
threat to the union. After a decade of struggle 
over the issue, Stang resigned when the bill 
became law in June 1880.
Stanhope, e a r l s , titled English nobility, in 
the family Stanhope, grouped below chrono- 
logically and indicated by the symbol •.
• Stanhope, James Stanhope, Ist Earl,
also called (from 1717) viscount stanhope
OF MAHON, BARON STANHOPE OF ELVASTON
(b. 1673, Paris—d. Feb. 5, 1721, London), 
British soldier and statesman, the dominant 
minister during the first half (1714-21) of the 
reign of King George I. His policy of alliance 
with France secured the peace and minimized 
foreign support for the Jacobites, who sought 
to restore the Stuart monarchy in England.

The grandson of the Ist Earl of Chesterfield 
and the son of a British diplomat, Stanhope 
began a brilliant military career in 1691. In 
1708, during the War of the Spanish Suc- 
cession against France (1701-14), he became 
commander in chief of the English army 
in Spain and captured Minorca, but French 
forces defeated and captured him at Brihuega 
in December 1710. After his release in August

James Stanhope, Is t Earl Stanhope, 
detail of an oil painting attributed to 
J. van Diest, c. 1718; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

1712, he retumed to England and the House 
of Commons, where he had sat as a Whig 
since 1701 and had played a major role in the 
attack against Henry Sacheverell in 1710.

When the Whigs came to power upon the 
accession of King George I, Stanhope was 
appointed secretary of state for the south. Ai- 
though he shared with Robert Walpole the 
leadership of the House of Commons, it was 
in foreign policy that Stanhope revealed his 
genius. He negotiated the Triple Alliance be­
tween England, France, and Holland in 1717, 
and in the following year he brought Austria 
into the pact. He then used this quadmple al­
liance to enforce upon Spain a Settlement of its 
differences with Austria. Stanhope’s alliance 
with France thus made Britain for 15 years 
the diplomatic arbiter of Europe. Tuming to 
northern Europe, Stanhope resolved England’s 
conflicts with Sweden and thereby assured his 
country’s continued access to the invaluable 
Swedish naval stores. He was a consummate 
practitioner of summit diplomacy.

In 1716-17 Walpole and his colleague Vis­
count Charles Townshend left the government 
in protest over Stanhope’s policy of involve- 
ment in European affairs. Stanhope then be­
came first lord of the treasury (1717-18) as 
well as secretary of state. At this time he dis- 
tinguished himself by his policy on religious 
toleration. He received a viscountcy in 1717 
and an earldom in 1718. Two years later 
the South Sea Company scandal, a financially 
disastrous speculation involving government 
officials, discredited his ministry without im- 
plicating him in any wrongdoing. See B. 
Williams, Stanhope: A Study in Eighteenth- 
Century War and Diplomacy (1932), and A. 
Newman, The Stanhopes of Chevening (1969).
• Stanhope, Charles Stanhope, 3rd Earl,
V i s c o u n t  St a n h o p e  o f  M a h o n , B a r o n  
S t a n h o p e  o f  E l v a s t o n  (b. A ug . 3, 1753, 
London—d. Dec. 15, 1816, Chevening, Kent, 
Eng.), radical English politician and noted

Charles Stanhope, 3rd Earl Stanhope, 
chalk drawing by O. Humphry, 1796; in 
the National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London



experimental scientist, a brilliant eccentric in 
both capacities.

The second but eldest surviving son of Philip, 
2nd Earl Stanhope (d. 1786), he was styled 
Viscount, or Lord, Mahon from 1763 to 1786; 
he was educated at Eton and was a member 
of the House of Commons from 1780 un­
til his accession to the peerage. He became 
chairman of the Revolution Society (founded 
1788), which urged the democratization of 
Parliament. Calling himself Citizen Stanhope, 
he sympathized with the French republicans 
and opposed Great Britain’s war with Revolu­
tionary France. Later, he attacked the suspen­
sion (1794) of the Habeas Corpus Act, Anglo- 
Irish parliamentary unification (1800), and the 
slave trade in British overseas possessions.
An early experimenter with electricity, Stan­

hope invented two calculating machines; a 
kind of printing press and a microscope lens, 
both of which bear his name; a Stereotyping 
machine; a steam carriage; a variety of cement 
much more durable than ordinary mortar; and 
an artificial slate, or tile. He projected a canal 
between the Bristol Channel and his estate at 
Holsworthy, Devon, and experimented with 
methods of raising and lowering canal barges.
His eldest daughter, Lady Hester Stanhope, 

was a traveler and an eccentric who became 
the de facto ruler of a mountain community 
in Syria (modern Lebanon).
• Stanhope, Philip Henry Stanhope, 5th 
Earl, V is c o u n t  S t a n h o p e  o f  M a h o n , 
B a r o n  St a n h o p e  o f  E l v a s t o n  (b. Jan. 
30, 1805, Walmer, Kent, Eng.—d. Dec. 
24, 1875, Bournemouth, Hampshire), English 
politician and historian who was chiefly re- 
sponsible for the founding of Britain’s Na­
tional Portrait Gallery.

Stanhope was styled Viscount, or Lord, Stan­
hope from 1816 until his accession to the 
peerage in 1855. He was educated at Christ 
Church, Oxford, and entered Parliament in 
1830. Although he made no special mark in 
politics, he was chiefly responsible for passage 
of the Literary Copyright Act of 1842, which, 
in part, provided that books be protected by 
copyright for the life of the author plus seven 
years. He was a trustee of the British Museum 
and in 1856 proposed the foundation of a Na­
tional Portrait Gallery; its subsequent creation 
was brought about by his executors. Stanhope 
was president of the Society of Antiquaries 
from 1846 onward, and the establishment 
of the historical manuscripts Commission in 
1869 was largely the result of his efforts. His 
published works include History of the War of 
the Succession in Spain (1832); History of En­
gland from the Peace of Utrecht to the Peace 
of Versailles (1836-54); and Life of William 
Pitt (1861-62).
Stanhope, Philip Dormer: see Chesterfield, 
Philip Dormer Stanhope, 4th earl of.
Stanhope, William: see Harrington, William 
Stanhope, Ist earl of.
Stanislaus o f  K r a k o w , Sa i n t , also called
SAINT STANISLAUS OF SZCZEPANOW, Stanis- 
laus also spelled stanislas, Polish swi^ty
STANISLAW Z KRAKOWA, Or ZE SZCYEPANOWA
(b. c. 1030, Szczepanów, Pol.—d. April 11, 
1079, Krakow; canonized 1253; feast day May 
8, feast day in Krakow May 7), patron saint 
of Poland, first Pole to be canonized.
Of noble birth, Stanislaus studied at Gniezno, 

Pol., and probably at Paris. While serving as 
canon and preacher at Krakow (Cracow), he 
was elected—after Pope Alexander II nomi- 
nated him—bishop of Krakow in 1072. Dur­
ing that time Poland was in a state of po­
litical unrest, with active Opposition to King 
Boleslaw II the Bold. Stanislaw joined the Op­
position under the leadership of Wladyslaw 
Herman, the King’s brother.
In 1079 Stanislaw was accused of treason. 

The royal court found him guilty and sen- 
tenced him to dismemberment. When the

knights who had been ordered to carry out the 
execution hesitated, Boleslaw killed Stanislaw 
himself in St. Michael Chapel, after which the 
King fled to Hungary. This act has remained 
a matter of controversy between those Polish 
historians who believe Stanislaw was part of a 
Bohemian-German plot designed to remove 
Boleslaw and replace him with Wladyslaw 
and those who describe the execution as a 
contemptible act of revenge against a saintly 
bishop who had excommunicated a cruel, li- 
centious king.
Stanislavsky, Konstantin (Sergeyevich),
original name Konstantin sergeyevich 
alekseyev (b. Jan. 17 [Jan. 5, old style], 
1863, Moscow—d. Aug. 7, 1938, Moscow), 
Russian actor, director, and producer, founder

Stanislavsky as Vershinin in Chekhov’s 
Three Sisters, 1901
By courtesy of the Moscow Art Theatre Museum;
Photograph, Sovfoto

of the Moscow Art Theatre (opened 1898). 
He is best known for developing the system 
or theory of acting called “the method,” or 
the Stanislavsky method {q.v.).

Early influences. Stanislavsky’s father was a 
manufacturer and his mother was the daugh­
ter of a French actress. As a child Stanislavsky 
attended the circus, opera, and ballet, and his 
early years were influenced by a fascination 
with the theatre. He first appeared on his 
parents’ amateur stage at the age of 14 and 
subsequently joined the dramatic group that 
was organized by his family and called the 
Alekseyev Circle. Although initially a clumsy 
performer, Stanislavsky obsessively worked on 
his shortcomings of voice and diction and 
on the awkwardness of his body. His thor- 
oughness and his preoccupation with all as- 
pects of a production came to distinguish him 
from other members of the Alekseyev Circle, 
and he gradually became its central figure. 
Stanislavsky also performed in other groups 
as theatre came to absorb his life. He adopted 
the pseudonym Stanislavsky in 1885, and in 
1888 he married Maria Perevoshchikova, a 
schoolteacher, who became his devoted dis- 
ciple and lifelong companion, as well as an 
outstanding actress under the name Lilina.

Stanislavsky came to regard the theatre as 
an art of social significance. Theatre was a 
powerful influence on people, he believed, 
and the actor must serve as the people’s ed- 
ucator. Stanislavsky concluded that only a 
permanent theatrical Company could ensure 
the high level of acting skill necessitated by 
his exalted conception of the theatre. In 1888 
he and others established the Society of Art 
and Literature with a permanent amateur 
Company. Endowed with great talent, musi- 
cality, a striking appearance, a vivid imag- 
ination, and a subtle intuition, Stanislavsky 
began to develop the plasticity of his body 
and a greater range of voice. Praise came 
from famous foreign actors, and great Russian 
actresses invited him to perform with them. 
Thus encouraged, Stanislavsky staged his first 
independent production, Tolstoy’s Fruits of
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Enlightenment, in 1891, a major Moscow the­
atrical event. Most significantly, it impressed 
a promising writer and director, Vladimir 
Nemirovich-Danchenko (1858-1943), whose 
later association with Stanislavsky was to have 
a paramount influence on the theatre.

Nemirovich-Danchenko followed Stanislav­
sky’s activities until their historie meeting in 
1897, when they outlined a plan for a peo­
ple’s theatre. It was to consist of the most 
talented amateurs of Stanislavsky’s society 
and of the students of the Philharmonie Mu­
sic and Drama School, which Nemirovich- 
Danchenko directed. As the Moscow Art The­
atre, it became the arena for Stanislavsky’s 
reforms. Nemirovich-Danchenko undertook 
responsibility for literary and administrative 
matters, while Stanislavsky was responsible for 
staging and production. Despite differences in 
Personality, the two men, both of whom were 
vital to the artistic development of the theatre, 
worked closely until Stanislavsky’s death.

Although Stanislavsky was a compassionate 
man, he was strict and uncompromising in 
educating actors. He insisted on the integrity 
and authenticity of performance on stage, re- 
peating for hours during rehearsal his dreaded 
criticism “I do not believe you.”

The Moscow Art Theatre opened on Oct. 
26 (Oct. 14, O.S.), 1898, with a performance 
of Aleksey Tolstoy’s Tsar Fyodor loannovich. 
But Stanislavsky was disappointed in the act­
ing that night. He found it to be merely imita­
tive of the gestures, intonations, and concep- 
tions of the director. To affect the spectators, 
he reflected, there must be living characters 
on stage, and the mere external behaviour of 
the actors is insufficiënt to create a charac- 
ter’s unique inner world. Stanislavsky sharply 
changed his approach—from the purely ex- 
temal to the purely psychological. He began 
developing the first elements of what became 
known as the Stanislavsky method. A play 
was studied around a table for months; the 
actors were required to achieve the experience 
they were to portray before entering on stage.

Stanislavsky’s successful experience with An­
ton Chekhov’s Seagull confirmed his develop­
ing convictions about the theatre. With dif- 
ficulty, Stanislavsky had obtained Chekhov’s 
permission to restage The Seagull after its orig­
inal production in St. Petersburg in 1896 had 
been a failure. Directed by Stanislavsky and 
Nemirovich-Danchenko in 1898, The Seagull 
became a triumph, heralding the birth of the 
Moscow Art Theatre as a new force in world 
theatre. Chekhov, who had resolved never to 
write another play after his initial failure, was 
acclaimed a great playwright, and he later 
wrote Three Sisters (1901) and The Cherry 
Orchard (1903) specially for the Moscow Art 
Theatre.

Staging Chekhov’s play, Stanislavsky and Ne­
mirovich-Danchenko discovered a new man­
ner of performing, of revealing a character’s 
inner world: they emphasized the ensemble 
and the Subordination of each individual ac­
tor to the whole. Seeking a theatrical language 
through which the play’s life would be relived 
by the audience, Stanislavsky subordinated 
the director’s and actors’ interpretation to the 
dramatist’s intent. Actors, he feit, had to have 
a common training and be capable of an in­
tense inner identification with the characters 
they played, while still remaining independent 
of the role in order to subordinate it to the 
needs of the play as a whole. Stanislavsky was 
haunted by the actor’s need for a means to 
stir his inner life, to awaken his own initiative. 
Endowed with an analytical mind, he gener- 
alized and systematized his own experience 
and that of his colleagues and students. He 
combined all this with his knowledge of the 
performances and statements of major artists. 
Fighting against the artificial and highly styl-
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ized theatrical conventions of the late 19th 
Century, Stanislavsky sought instead the re- 
production of authentic emotions at every 
performance.

In 1902 Stanislavsky successfully staged both 
Maksim Gorky’s Petty Bourgeois and The 
Lower Depths, codirecting the latter with Ne­
mirovich-Danchenko. Among the numerous 
powerful roles performed by Stanislavsky were 
Astrov in Uncle Vanya in 1899 and Gayev 
in The Cherry Orchard in 1904, by Chekhov; 
Doctor Stockman in Ibsen’s Enemy of the 
People in 1900; and Satin in The Lower 
Depths. Both as an actor and as a director, 
Stanislavsky demonstrated a remarkable sub- 
tlety in rendering psychological patterns and 
an exceptional talent for satirical characteriza- 
tion. Commanding respect from followers and 
adversaries alike, he became a dominant influ­
ence on the Russian intellectuals of the time. 
He formed the First Studio in 1912, where 
his innovations were adopted by many young 
actors, avoiding the older, more conservative 
actors’ resistance. In 1918 he undertook the 
guidance of the Bolshoi Opera Studio, which 
was later named for him. There he staged 
Tchaikovsky’s Eugene Onegin in 1922, which 
was acclaimed as a major reform in opera.

In 1922-24 the Moscow Art Theatre 
toured Europe and the United States with 
Stanislavsky as its administrator, director, and 
leading actor. A great interest was stirred in 
his system. During this period he wrote his 
autobiography, My Life in Art. Ever preoccu- 
pied in it with content and form, Stanislavsky 
acknowledged that the “theatre of represen- 
tation,” which he had disparaged, nonethe- 
less produced brilliant actors. Recognizing 
that theatre was at its best when deep con­
tent harmonized with vivid theatrical form, 
Stanislavsky supervised the First Studio’s pro­
duction of Shakespeare’s Twelfth Night in 
1917 and Gogols Government Inspector in 
1921, encouraging the actor Michael Chekhov 
in a brilliantly grotesque characterization. His 
staging of Aleksandr Ostrovsky’s Ardent Heart 
(1926) and of Beaumarchais’s Marriage of 
Figaro (1927) demonstrated increasingly bold 
attempts at theatricality. His monumental Ar- 
moured Train 14-69, sl play about the Russian 
Revolution, was a milestone in Soviet theatre 
in 1927, and his Dead Souls was a brilliant 
incamation of Gogol’s masterpiece.

While acting in Three Sisters during the 
Moscow Art Theatre’s 30th anniversary pre- 
sentation on Oct. 29, 1928, Stanislavsky suf- 
fered a heart attack. Abandoning acting, he 
concentrated henceforth on directing and ed- 
ucating actors and directors. Stanislavsky died 
in 1938, three years after founding the Opera 
Drama Studio.

Stanislavsky began as a Realist opposed to 
rant, declamation, bathos, and indeed all 
the pompous, stereotyped mannerisms that 
were the stock theatrical conventions of the 
late 19th Century. He remained preoccupied 
throughout his career with the complex rela- 
tionships between inner truths feit by the per­
former and the outer truths his performance 
conveys to the audience, that is, between the 
actor’s subjective psychological States and the 
extemal physical expression of those States. 
Seeking a means of commanding the resources 
that are evident in an actor’s moments of 
“inspiration,” Stanislavsky created a sophis­
ticated methodology for acting that was still 
influential in the late 20th Century. 
b i b l i o g r a p h y . David Magarshack, Stanislavsky: 
A Life (1950, reprinted 1975); K.S. Stanislavsky, 
My Life in Art, trans, from the Russian by J.J. 
Robbins (1924, reprinted 1956), an outstanding 
autobiography; An Actor Prepares, trans, from 
the Russian by E.R. Hapgood (1936, reprinted 
1956), Stanislavsky’s first book on his technique 
and the only one published during his lifetime;

and Building a Character, trans, from the Rus­
sian by E.R. Hapgood (1949), a text prepared 
for publication by Stanislavsky’s disciples; Nikolai 
Gorchakov, Stanislavsky Directs (1954, reprinted 
1974); Sonia Moore, The Stanislavski System, rev. 
ed., preface by Sir John Gielgud, foreword by 
Joshua Logan (1965), an updated discussion of the 
Stanislavsky acting technique; Training an Actor: 
The Stanislavski System in Class (1968), a work 
based on class tape recordings demonstrating the 
Stanislavsky technique in practice.
Stanislavsky method, also called the meth­
od , highly influential system of dramatic 
training developed over years of trial and error 
by the Russian actor, producer, and theoreti- 
cian Konstantin Stanislavsky. He began with 
attempts to find a style of acting more appro- 
priate to the greater realism of 20th-century 
drama than the histrionic acting styles of the 
19th Century. He never intended, however, to 
develop a new style of acting, but rather to 
codify in teaching and performing regimens 
the ways in which great actors always have 
achieved success in their work, regardless of 
prevailing acting styles.

The method requires that an actor utilize, 
among other things, his emotional memory 
(i.e., his recall of past experiences and emo­
tions). The actor’s entrance onto the stage is 
not considered to be a beginning of the action 
or of his life as the character but a contin- 
uation of the set of preceding circumstances. 
The actor has trained his concentration and 
his senses so that he may respond freely to the 
total stage environment. Through empathie 
observation of people in many different situa- 
tions, he attempts to develop a wide emotional 
range so that his onstage actions and reactions 
appear as if they were a part of the real world 
rather than a make-believe one. Despite em- 
phasis on realism, proponents of the method 
maintain that its disciplines are appropriate to 
the broader, larger-than-life performance re- 
quired in classical drama.

With role interpretation based on the inner 
Impulses o f the performer, a scene may un- 
expectedly take on new directions. For this 
reason some directors are disposed against the 
method, seeing in it a threat to their control 
of a production. Many, however, find it espe- 
cially useful during rehearsals in uncovering 
unsuspected nuances of character or of dra­
matic action.
Except for the U.S.S.R., the method has been 

most widely practiced in the United States, 
where experiments in its use began in the 
1920s and continued in many schools and 
professional workshops, such as the prestigious 
Actors Studio in New York City.
Stanislaw, English st anislaus, or stanis- 
las, name of Polish kings grouped below 
chronologically and indicated by the Symbol •.
•Stanislaw I, original name stanislaw 
leszczynski (b. Oct. 20, 1677, Lwów, Pol.— 
d. Feb. 23, 1766, Lunéville, Fr.), king of 
Poland (1704-09, 1733) during a period of 
great problems and turmoil; he was a victim 
of foreign attempts to dominate Poland.

Leszczynski was the only son of a Polish no­
ble. His education was completed by travels 
in westem Europe. In 1702 King Charles XII 
of Sweden invaded Poland as part of a con- 
tinuing series of conflicts between the powers 
of northern Europe. Charles forced the Polish 
nobility to depose Poland’s king, Augustus II 
(Frederick Augustus I of Saxony), and then 
placed Stanislaw on the throne (1704).

Poland, weak and fragmented, had become 
a marching ground for foreign armies who 
ravaged the country at will. In 1709 Charles 
was defeated by the Russians at the Battle 
of Poltava and withdrew to Sweden, leaving 
Stanislaw without any real support. Augustus 
II regained the Polish throne, and Stanislaw 
left the country to settle in the French province 
of Alsace. In 1725 Stanislaw’s daughter Marie 
married Louis XV of France.

When Augustus died in 1733, Stanislaw 
sought to regain the Polish throne with the 
help of French support for his candidacy. After 
traveling to Warsaw in disguise, he was elected 
king of Poland by an overwhelming majority 
of the Diet. But before he could be crowned, 
Russia and Austria, fearing Stanislaw would 
unite Poland in the Swedish-French alliance, 
invaded the country to annul his election. 
Stanislaw was once more deposed, and, un­
der Russian pressure, a small minority in the 
Diet elected the Saxon elector Frederick Au­
gustus II to the Polish throne as Augustus 
III. Stanislaw retreated to the city of Gdansk 
(Danzig) to wait for French assistance, which 
did not come. Fleeing before the city feil to 
its Russian besiegers, he then journeyed to 
Königsberg in Pmssia, where he directed guer­
rilla warfare against the new king and his Rus­
sian supporters. The Peace of Vienna in 1738 
recognized Augustus III as king of Poland but 
allowed Stanislaw to keep his royal titles while 
granting him the provinces of Lorraine and 
Bar for life.

In Lorraine, Stanislaw proved to be a good 
administrator and promoted economie devel­
opment. His court at Lunéville became fa­
mous as a cultural centre, and he founded an 
academy of Science at Nancy and a military 
college. In 1749 he published a book entitled 
Free Voice to Make Freedom Safe, an outline 
of his proposed changes in the Polish consti­
tution. Editions of his letters to his daughter 
Marie (1901), to the kings of Pmssia, and 
to Jacques Hulin, his minister at Versailles 
(1920), have been published.
•Stanislaw II August Poniatowski, origi­
nal name stanislaw  poniatowski (b. Jan. 
17, 1732, Wolczyn, Pol.—d. Feb. 12, 1798, St. 
Petersburg, Russia), last king of an indepen-

Stanistaw II, detail of a painting by M. Bacciarelli, 
1783; in the Museum in Torun, Ratusz, Pol.
By courtesy of the Museum in Torun, Ratusz, Pol.

dent Poland (1764-95). He was unable to act 
effectively while Russia, Austria, and Pmssia 
dismembered his nation.

He was bom the sixth child of Stanislaw 
Poniatowski, a Polish noble, and his wife, 
Princess Konstancja Czartoryska. After a care- 
ful education, he traveled in westem Europe 
as a young man. In 1757 he was sent by his 
mother’s enormously powerful family to St. 
Petersburg to obtain Russian support for their 
plan to dethrone the Polish king Augustus III. 
While at the Russian court, he apparently did 
little for the family’s interests but succeeded 
in becoming the lover of the future empress, 
Catherine II.

Poland at this time was in a period of steady 
decline, and, following the death of Augus­
tus III in 1763, Catherine sought to insure 
that the Situation continued. Seeing the young 
Poniatowski as a convenient pawn, she used 
Russian troops and Russian influence to en- 
sure his election as Stanislaw II on Sept. 7, 
1764. After coming to the throne, Stanislaw 
sought to bolster his royal power, improve the 
administration of government, and strengthen 
the parliamentary system. These reforms were 
opposed by some Polish nobles and by Cather-



ine, who threatened to have him deposed. The 
reforms were dropped, and Catherine then 
interfered in Poland even further by pressing 
for full rights for non-Catholic religious dis­
senters. A revolt by Catholics followed in 1768 
and was not fully suppressed for four years. 
Its effect was to make Stanislaw even more 
dependent on Russian support.

In 1772 Russia, Pmssia, and Austria each 
annexed portions of Polish territory, despite 
Stanislaw’s appeals to the Westem powers. In 
the years following this partition, Stanislaw 
saw his own personal power cut away and 
limited by the manipulations of the partition- 
ing powers. Fighting back, he succeeded in 
strengthening his position and achieved a full 
reform of Polish education. A more basic re- 
quirement to prevent further national decay 
was constitutional reform; after long and ardu- 
ous debate, the Sejm (Diet) finally approved 
a new constitution on May 3, 1791. To op- 
pose this constitution, the Confederation of 
Targowica was formed by a group of Polish 
nobles with Russian backing. In a subsequent 
invasion by Russia, despite valiant efforts by 
a small Polish army, the Russians succeeded 
in emshing the movement for a new constitu­
tion.

Stanislaw was then forced to participate in 
the Russian-controlled Sejm at Grodno in
1793, which agreed to the second partitioning 
of Poland, this time between Russia and Pms­
sia. The response was a Polish insurrection in
1794, during which Tadeusz Kosciuszko over­
rode all royal authority. After the Russians 
had crushed the uprising, Stanislaw abdicated 
on Nov. 25, 1795, as Poland was being parti- 
tioned again by Russia, Pmssia, and Austria, 
the three countries this time annexing its en­
tire territory. He died in semicaptivity at St. 
Petersburg. His Mémoires, in two volumes, 
was published by S.M. Goryaninov (1914— 
24).
Stanislawów (Ukrainian S.S.R.): see Ivano- 
Frankovsk.
Stanley, also called port Stanley, only 
town and, since 1842, Capital of the Falkland 
Islands, a British dependent territory in the 
South Atlantic Ocean. It lies on the northeast 
coast of East Falkland Island, along the south­
em shore of Port William inlet. Its fine inner 
and outer harbours attracted the early British 
settlers because of the protection afforded their 
sailing vessels. Stanley was an important base 
for Antarctic whaling operations and a British 
naval base during World War II, but its port 
now serves mostly merchant ships.
About one-half of the people of the Falklands 

reside in Stanley. It exports wool, sheepskins, 
and seal oil and imports foodstuffs, coal, oil, 
clothing, and timber. Extemal Communica­
tions are via Stanley Airport and a wireless 
station maintained by the British government. 
The town is the site of Christ Church Cathe­
dral (1892) and the islands’ only hospital. The 
Town Hall houses a library, as well as public 
offices and a chamber for the Town Council; 
the latter levies rates (taxes) to meet the cost 
of public services. A large garrison of British 
troops was stationed near Stanley in 1983 
after the defeat of invading Argentine forces 
the previous year. In the environs are penguin 
rookeries. Pop. (1986 est.) 1,200.
Stanley, Edward: see Derby, Edward 
(George Geoffrey Smith) Stanley, 14th Earl 
of.
Stanley, Francis Edgar; and Stanley, 
Freelan O. (respectively b. June 1, 1849, 
Kingfield, Maine, U.S.—d. July 31, 1918, 
Ipswich, Mass.; b. June 1, 1849, Kingfield, 
Maine—d. Oct. 2, 1940, Boston, Mass.), 
American inventors, twin brothers, the most 
famous manufacturers of steam-driven auto­
mobiles.
In 1883 Francis invented a photographic dry- 

plate process, and together the brothers began

F.E. and F.O. Stanley seated in an early version of 
the Stanley Steamer, 1897
By courtesy of the National Museum of American History

to manufacture the plates. In 1897 they be­
gan developing their steam-powered cars, and 
their Company, the Stanley Motor Company, 
continued building Stanley Steamers until the 
1920s. They competed in racing events from 
1902 to 1909, frequently beating larger, gaso- 
line-powered cars. In 1906 the brothers built 
a steam car that set a world’s record that 
year for the fastest mile—-28.2 seconds, corre- 
sponding to a speed of more than 127 miles 
(205 km) per hour.
Stanley, Sir Henry Morton, original name 
John rowlands, Congolese byname bula 
mAtari (“Breaker of Rocks”) (b. Jan. 28,

Sir Henry Morton Stanley, detail of a 
portrait by Sir Hubert von Herkomer; in 
the City Art Gallery, Bristol, Eng.
By courtesy of the City Art Gallery, Bristol, England

1841, Denbigh, Denbighshire, Wales—d. May 
10, 1904, London), British-American explorer 
of central Africa, famous for his rescue of the 
Scottish missionary and explorer David Liv- 
ingstone and for his discoveries in and devel­
opment of the Congo region. He was knighted 
in 1899.
Early life. Stanley was the illegitimate son 

of John Rowlands and Elizabeth Parry and 
was registered as John Rowlands. His mother 
left him to the care of her father, Moses Parry, 
and he grew up partly in the charge of re- 
luctant relatives and partly in the St. Asaph 
workhouse, where he suffered from the sever- 
ity of the workhouse master. He acquired a 
reasonable education at St. Asaph, developed 
a strong religious faith, and leamed to value 
order and cleanliness; but the humiliations 
of institutional life left deep marks on his 
character, as did his mother’s continued ne- 
glect. At the age of 15 he ran away from the 
workhouse, and his escape was followed by 
an unhappy interlude of dependence on his 
mother’s relatives that ended only when he 
sailed from Liverpool as a cabin boy to New 
Orleans, where he landed in 1859.
There Rowlands met Henry Morton Stanley,

213 Stanley, Sir Henry Morton

a kindhearted merchant who took charge of 
him, gave him his own name, and declared his 
intention of providing for him. Although the 
merchant died abroad soon afterward, leaving 
his protégé once more alone in the world, his 
kindness gave a new direction to the boy’s 
life, and henceforth young Stanley feit that at 
least one person had loved him and believed 
in him. In his own prosperous middle age he, 
too, adopted a son.

For some years Stanley led a roving life: a 
soldier in the American Civil War, a seaman 
on merchant ships and in the U.S. Navy, 
a journalist in the early days of frontier ex- 
pansion—he even managed a trip to Turkey, 
recorded in My Early Travels and Adventures 
in America and Asia (1895). Twice he visited 
his mother in Wales, only to encounter the 
same indifference she had shown since his 
birth.

In 1867 Stanley offered his services to James 
Gordon Bennett of The New York Herald as a 
special correspondent with the British expedi- 
tionary force that was sent against Tewodros 
II of Ethiopia, and he was first to report the 
news of the fall of Magdala in 1868. Stan­
ley was in Madrid covering the Spanish Civil 
War for The New York Herald in 1869, when 
James Gordon Bennett, Jr., summoned him 
to Paris and commissioned him to “find Liv- 
ingstone.”
Rescue of Livingstone. Little had been 

heard of Livingstone after he left for the in- 
terior of Africa in 1866 to explore the central 
African lakes and to ascertain the source of 
the Nile, but he was thought to be in the 
neighbourhood of Ujiji on Lake Tanganyika. 
Bennett instructed Stanley to travel to Africa 
by way of Egypt (for the opening of the Suez 
Canal), Syria, and Palestine, and it was not 
until Jan. 6, 1871, that he reached Zanzibar.

Intent on a “scoop,” Stanley was secretive 
with the Zanzibar authorities, including Sir 
John Kirk, the British consul, who was respon- 
sible for Livingstone’s supplies. Stanley set out 
for the interior on March 21 and with a well- 
equipped caravan forced his way through a 
countryside disturbed by fighting and stricken 
with sickness. In November he reached Ujiji, 
where he found Livingstone ailing and short 
of food and medicine, greeting him with the 
famous words “Dr. Livingstone, I presume?” 
Together they explored Lake Tanganyika and 
proved that, since the Ruzizi River flowed 
into and not out of the northern end of the 
lake, it could not be the source of the Nile 
as had been suggested by some geographers 
who doubted that Lake Victoria was the main 
source. Stanley arrived back in Zanzibar in 
May 1872, leaving Livingstone to pursue his 
search for the Nile farther west in the region 
of what, as Stanley himself was later to prove, 
was the Congo. Back in England, he published 
his story in How I Found Livingstone (1872). 
Although members of the Royal Geographical 
Society were somewhat offended by the suc- 
cessful efforts of this stranger, the society nev- 
ertheless awarded him its Patron’s Medal for 
1873. He addressed the British Association at 
Brighton in August 1872 and was received by 
Queen Victoria, who gave him a gold snuffbox 
and her thanks for his services. In 1873 Stan­
ley went to Ashanti (in modern Ghana) as war 
correspondent for The New York Herald, and 
in 1874 he published Coomassie and Mag­
dala: The Story ofTwo British Campaigns in 
Africa, describing his experiences there and in 
Ethiopia.
Discovery and development of the Congo. 

When Livingstone died in 1873, Stanley re- 
solved to take up the exploration of Africa 
where he had left off. The problem of the 
Nile sources and of the position and size of 
the central African lakes had been only partly 
solved by Livingstone, Sir Richard Burton,
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John H. Speke, and Sir Samuel Baker. Stan­
ley secured financial backing from The Daily 
Telegraph and The New York Herald for an 
expedition to Africa. Well manned and pro- 
visioned and with three companions, Stanley 
left Zanzibar on Nov. 12, 1874, and headed 
for Lake Victoria. His visit to King Mtesa 
of Buganda during 1875 led to the admis- 
sion of Christian missionaries in 1877 and to 
the eventual establishment of a British pro- 
tectorate. Circumnavigating Lake Victoria in 
his boat, the Lady Alice, Stanley confirmed 
Speke’s estimate of its size and importance. 
Skirmishes with suspicious natives on the lake 
shore and, especially, a light at Bumbireh that 
resulted in a number of casualties gave rise in 
England to much criticism of this new kind 
of traveler with his joumalistic outlook and 
forceful methods. On this voyage were sown 
many of the seeds of Stanley’s later unpop- 
ularity among the English and of the rough 
parliamentary campaigns in which he was 
heckled as a “man of blood.” His claim that 
he had been acting in self-defense was itself 
put forward in aggressive terms that did not 
reassure public opiniom

Stanley was prevented by tribal unrest from 
investigating Lake Albert, and he tumed south 
to Lake Tanganyika, which he also circum- 
navigated, finding no outlet to connect it with 
Lake Albert and the Nile system.

By the end of 1876 Stanley was ready for 
what he called “the grandest task of all”— 
the Identification of the Lualaba River, which 
Livingstone had hoped might be the Nile but 
thought more likely to be the Congo. In 1876 
the expedition arrived at Nyangwe, the north- 
ernmost point reached by Livingstone on the 
Lualaba, and set off down the river with Tippu 
Tib, the leading Arab trader of the region.

Because of the extreme difficulties and dan- 
ger of the joumey, the Arabs tumed back at 
the limit of their trading area. Undaunted, 
Stanley launched the Lady Alice and sailed 
down the unexplored river to the lake he 
called Stanley Pool (Malebo Pool); farther on, 
he encountered a 280-foot (85-metre) drop in 
the river and 32 cataracts, which he named 
Livingstone Falls. Unable to navigate farther, 
he was forced to proceed overland on foot to 
the Atlantic Ocean, which he reached on Aug. 
12, 1877. His three companions and half his 
African porters were dead, but he had traced 
the Congo. Stanley described this tremen-

dous joumey in Through the Dark Continent 
(1878).

Failing to enlist British interests in the de­
velopment of the Congo, Stanley accepted the 
invitation of King Leopold II of the Belgians 
to lead an expedition there under the auspices 
of the Comité d’Études du Haut Congo. This 
offshoot of Leopold’s International African 
Association (founded 1876) was transformed 
later into the Association Internationale du 
Congo, out of which grew the Congo Free 
State. From August 1879 to June 1884 Stan­
ley was in the Congo basin, where he made 
a road from the lower Congo up to Stanley 
Pool, launched steamers on the upper river, 
and built a chain of stations. His perseverance 
in the face of difficulties eamed him, from his 
men, the nickname of Bula Matari (“Breaker 
of Rocks”). The Berlin West Africa Con­
ference of 1884-85, which Stanley attended, 
recognized the Congo Free State under the 
sovereignty of King Leopold.
Relief of Emin Pa§a. Stanley’s last ex­

pedition in Africa was for the relief of 
Mehmed Emin Pa§a, govemor of the Equato­
rial Province of Egypt. Emin had been cut off 
by the Mahdist revolt of 1882 in the environs 
of Lake Albert. Sir William Mackinnon, chair- 
man of the British India Steam Navigation 
Company, launched a rescue fund and invited 
Stanley to lead the rescue expedition. Stanley 
chose to travel by way of the Congo; he knew 
the route and relied on Tippu Tib to supply 
porters. He left England in January 1887 and, 
stopping to recruit men in Zanzibar, arrived 
at the mouth of the Congo in March. The 
expedition reached the navigable head of the 
river in June, and there, at Yambuya, Stanley 
left a rear column with orders to await Tippu 
Tib’s porters and to follow him later if these 
failed to arrivé.
Stanley and four associates led the advance 

guard out of the camp on June 28, reaching 
Lake Albert five months later after a gruel- 
ing march through dense forest. They did not 
contact Emin until April 1888, when Stanley 
found, to his astonishment, that Emin was 
unwilling to evacuate his province. Leaving 
him to assemble his troops, Stanley then re­
tumed to look for the missing rear column. 
On August 17 he reached Banalia, just short 
of Yambuya, where he discovered the remains 
of the rear column, depleted and demoral- 
ized. Tippu Tib had not sent the porters, and 
Stanley’s officers were dead—one had been 
murdered, and the other died of fever soon 
after.

Stanley blamed the dead officers for the di­
saster, and, when he retumed to England, a 
controversy arose about the fate of the rear 
guard. This was the most bitter of the many 
quarrels that seriously damaged Stanley’s rep­
utation.
Back at Lake Albert in January 1889, Stan­

ley heard that Emin had been detained by dis- 
affected troops, but eventually the party was 
reunited, and on April 10, 1889, some 1,500 
persons set out, arriving at Bagamoyo on the 
east coast on December 4. Stanley cleared up 
some other geographical points on this expe­
dition. The mist-covered Ruwenzori Range, 
which had been concealed when Lake Albert 
had been discovered in 1864, and which Stan­
ley himself had passed unnoticed in 1876, 
was identified as Ptolemy’s Mountains of the 
Moon; the size of Lake Albert was correctly 
estimated, and its tributary, the Semliki River, 
traced south to the lake that Stanley named 
Albert Edward (now Lake Edward). In Dark- 
est Africa (1890) is Stanley’s account of this 
arduous and unlucky expedition, for which he 
received a Special Gold Medal from the Royal 
Geographical Society.

Stanley married Dorothy Tennant on July 
12, 1890, and they adopted a son, Denzil. 
Stanley was renaturalized a British subject in 
1892 (he had become a United States Citizen 
on May 15, 1885) and sat in Parliament as 
Liberal Unionist member for North Lambeth 
from 1895 to 1900.
In 1897 he visited South Africa and wrote 

Through South Africa (1898). He was awarded 
a Grand Cross of the Bath in 1899, becoming 
Sir Henry Morton Stanley. His last years were 
spent mainly at Furze Hill near Pirbright, Sur- 
rey, a small estate that he bought in 1898.

(D.Mi.)
b i b l i o g r a p h y . Frank Hird, H.M. Stanley: The 
Authorized Life (1935), is a reliable account of 
his career; it can be usefully supplemented by 
Ian Anstruther, I  Presume (1956, reissued 1988; 
also published as Dr. Livingstone, I  Presume)', and 
Richard Hali, Stanley: An Ädventurer Explored 
(1974), a penetrating biography based on most 
of the extant manuscript collections pertaining 
to Stanley. Norman R. Bennett (ed.), Stanley’s 
Despatches to the New York Herald, 1871-1872, 
1874-1877 (1970), contains an illuminating intro- 
duction that reassesses Stanley and his place in 
the history of 19th-century exploration.
Stanley, James: see Derby, James Stanley, 
7th Earl of.
Stanley, Mount, part of the Ruwenzori 
Range on the border between Zaire and

The expeditions of Henry Morton Stanley in central Africa



Uganda, in east central Africa. Stanley, the 
highest of the six groups of summits, contains 
9 of the 10 peaks that rise above 16,000 ft 
(4,900 m), including the highest in the range, 
Margherita Peak (16,763 ft). There are ex­
tensive glaciers and several glacial lakes. The 
snow line stands at about 14,900 ft. Henry 
Morton Stanley, the explorer, was the first 
European to reach the range, in 1888.
Stanley, Thomas Stanley, 2nd Baron: see
Derby, Thomas Stanley, Ist earl of.
Stanley, Wendeil Meredith (b. Aug. 16, 
1904, Ridgeville, Ind., U.S.—d. June 15, 1971, 
Salamanca, Spain), U.S. biochemist who re-

Wendell Stanley, 1970
By courtesy of the Molecular Biology & Virus 
Laboratory, University of California, Berkeley

ceived (with John Northrup and James Sum- 
ner) the Nobel Prize for Chemistry in 1946 
for work in the purification and crystallization 
of viruses, thus demonstrating their molecular 
structure.
Working at the Rockefeller Institute for Med­

ical Research (now Rockefeller University) fa­
cilities in Princeton, N.J. (1932-48), Stanley 
crystallized tobacco mosaic virus (tm v , the 
causative agent of a plant disease; 1935) and 
showed that it is a rod-shaped aggregate of 
protein and nucleic acid molecules. His work 
enabled other scientists, utilizing methods of 
X-ray diffraction, to ascertain unambiguously 
the precise molecular structures and the modes 
of propagation of several viruses.
A professor of biochemistry and director of 

the laboratory for virus research at the Univer­
sity of California, Berkeley (1948-71), Stanley 
also studied influenza viruses, for which he 
developed a preventive vaccine.
Stanley Cup, trophy emblematic of the 
world’s professional ice hockey championship, 
presented to the winner of an annual play-off

The Stanley Cup
By courtesy of the National Hockey League

that culminates the season of the National 
Hockey League. It was first awarded in the 
1893-94 season and is the oldest trophy that

can be won by professional athletes in North 
America. The donor was Frederick Arthur, 
Lord Stanley of Preston, govemor general of 
Canada, for whom the cup is named. It was 
originally intended to go to the outstanding 
Canadian team, as determined by a play-off, 
and the first winner was the Montreal Ama­
teur Athletic Association. Amateurs competed 
for the cup in the early years but were eventu- 
ally outclassed by professionals. The cup be­
came the sole property of the National Hockey 
League in 1926. See also Sporting Record: Ice 
hockey.
Stanley Falls (Zaire): see Boyoma Falls.
Stanley Pool, lakelike expansion of the 
Lower Congo River above Livingstone Falls, 
between the Congo (west) and Zaire (east), 
where it is known as Malebo Pool. It covers 
an area of 174 sq mi (450 sq km) and is di­
vided into deep navigable channels by the 70- 
sq-mi Bamu Island in its centre. Its maximum 
depth is 52 ft (16 m). Brazzaville (Congo) and 
Kinshasa (Zaire) occupy its northwestem and 
southwestem shores, respectively.
Stanleyville (Zaire): see Kisangani.
Stann Creek (Belize): see Dangriga.
stannite, a sulfide mineral, Chemical formula 
Cu2FeSnS4, that is an ore of tin. It is ordinarily 
found associated with other sulfide minerals 
in tin veins, as at Comwall, England; Zeeban, 
Tasmania; and Bolivia. Stannite is a member 
of the chalcopyrite group of sulfides. Stannite 
crystals have tetragonal symmetry. For Chem­
ical formula and detailed physical properties, 
see sulfide mineral (table).
Stanovoy Range, also spelled stanovoj, 
Russian stanovoy khrebet, mountain range 
along the boundary between Amur oblast 
(administrative region) and the Yakut Au- 
tonomous Soviet Socialist Republic of the 
Russian S.F.S.R. It is orientated west-east, 
linking the mountains of Transbaikalia to 
the Dzhugdzhur Mountains, and is part of 
the watershed between the Pacific and Arctic 
oceans, separating the Lena River basin to 
the north from the Amur River basin to the 
south. The mountains are generally not high, 
although they reach 7,913 ft (2,412 m) in the 
east. They are densely forested with swampy 
forest, or taiga, dominated by larch, but the 
higher summits are bare. The mountains con- 
tain deposits of gold, coal, and mica. The 
Amur-Yakutsk Highway, linking Yakutiya to 
the Trans-Siberian Railroad, and a parallel 
railroad from the Trans-Siberian Railroad to 
southem Yakutiya both cross the range.
Stans, Capital of Nidwalden half canton, cen­
tral Switzerland, southeast of Luzern. First 
mentioned in 1172, it was the scene in 1481 
of the Diet of Stans. Stans was stormed by 
the French in 1798, when it revolted against 
the Helvetic Republic, and educator Johann 
Heinrich Pestalozzi gathered the children or- 
phaned by the conflict for his first school. No­
table landmarks are the parish church (1641-
47) with a Romanesque tower, the town 
hall (1715), and the historical museum. The 
Landsgemeinde (open-air elections of the half 
canton, with voting by show of hands) are 
held annually in the town square. Surrounded 
by orchards, Stans is a tourist centre with a 
funicular railway to the summit of the nearby 
Stanserhom (6,227 ft [1,898 m]). Pop. (1980) 
5,681.
Stans, Diet of (Dec. 22, 1481), agreement 
whereby civil war among the member States 
of the Swiss Confederation was averted. When 
the five rural cantons of the federation— 
Uri, Schwyz, Unterwalden, Zug, and Glarus— 
concluded a treaty of common citizenship 
between themselves and the bishopric of Con- 
stance (1477), the three other, urban can­
tons—Luzern, Bern, and Zürich—retorted by 
concluding a similar treaty for themselves with
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two other cities, Fribourg and Solothurn. The 
rural cantons objected to this, chiefly because 
it seemed to portend the admission of two 
new cities in the federation and so to upset 
the existing five-to-three majority of the rural 
districts over the urban. The ensuing contro- 
versy threatened to disrupt the confederation. 
A conference at Stans, in the Nidwalden sub- 
division of Unterwalden, in November 1481 
failed to achieve anything until a pious her- 
mit of Obwalden, Niklaus von Flüe (Bmder 
Klaus), was asked to mediate. On his advice, 
both the five and the three denounced their 
controversial treaties; and all eight made a new 
alliance with Fribourg and Solothum, which 
thus entered the confederacy on the under- 
standing that they were to make no separate 
alliances of their own without the approval of 
a majority among the eight. The result was 
a positive strengthening of the federal union, 
which was to be swom formally every five 
years; and the admission of French-speaking 
Fribourg to a federation that had hitherto 
been exclusively a German-speaking one was 
highly significant for the future development 
of Switzerland.
Stansfield, Grace (comedienne): see Fields, 
Dame Gracie.
Stansgate (of Stansgate), Anthony Neil 
Wedgwood Benn, 2nd Viscount: see Benn, 
Tony.
Stanthorpe, town, southeastem Queensland, 
Australia, on the New South Wales border. 
Tin, discovered in 1872 in the locality, led 
to the development of the town, which was 
first called Stannum (Latin: tin). Lead and 
silver were found in 1880, and Stanthorpe 
was gazetted in 1902. On a rail line from 
Brisbane (105 mi [170 km] northeast) and the 
New England Highway, the town now serves 
a region of sheep, vegetable, and fruit farm­
ing. Limestone is quarried, and the alluvial 
tin workings, dormant since 1900, have been 
reactivated. Stanthorpe is the centre of the 
Granite Belt, a region of spectacular geologie 
formations, much of which are protected in 
the Sundown and Girraween national parks. 
The town is a populär resort. Pop. (1981) 
3,966.
Stanton, Edwin M(cMasters) (b. Dec. 19, 
1814, Steubenville, Ohio, U.S.—d. Dec. 24, 
1869, Washington, D.C.), Pres. Abraham Lin­
coln’s secretary of war, who tirelessly presided 
over the giant Union military establishment 
during most of the American Civil War (1861-
65).
Admitted to the Ohio bar in 1836, Stanton 

became a highly successful attomey. In 1847 
he moved to Pittsburgh and nine years later 
to Washington, D.C., where he built a wide 
practice in the federal courts.

During all these years Stanton remained a 
staunch Democrat but grew steadily more 
outspoken in support of antislavery measures. 
In December 1860 he was appointed attomey 
general by Pres. James Buchanan. In that ca­
pacity, as tension accelerated between North 
and South, he opposed the abandonment of 
Ft. Sumter in the Charleston, S.C., harbour by 
Union forces. Fearing the success of secession- 
ist influences, he secretly advised Republican 
leaders of the Cabinet’s proceedings. Although 
he was a caustic critic of President-elect Lin­
coln in this period, he was, nevertheless, made 
legal adviser to Lincoln’s secretary of war, Si­
mon Cameron, and when Cameron resigned 
under fire less than a year later, Stanton ac- 
cepted appointment as his successor (Jan. 13,
1862). During the remainder of the Civil War, 
he proved an able, energetic administrator, de­
spite his nervous, asthmatic constitution and 
cranky, contradictory temperament. Exceed- 
ingly patriotic and zealous in his honesty, he
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insisted on tighter management of his depart­
ment, gave short shrift to patronage seekers, 
and continually pushed for a more aggressive 
prosecution of the war. He provoked violent 
quarrels with nearly every important federal 
military commander.
After the assassination of Lincoln (April 

1865), Stanton played a leading role in the 
investigation and trial of the conspirators, and 
for a short time he virtually directed the con- 
duct of government in the stricken Capital. 
He agreed to continue in his post under Pres. 
Andrew Johnson and skillfully managed the 
demobilization of Union forces. Stanton was 
soon at loggerheads with Johnson, however, 
over the nature of Reconstruction policy to­
ward the defeated South. The secretary of war 
used his position to foster stricter Reconstruc­
tion measures than the president desired; in 
addition Stanton acted as the secret repre- 
sentative, within the Cabinet, of the Radical 
Republicans in Congress, who were Johnson’s 
bitter enemies. The Situation finally became 
so untenable that Johnson tried to remove 
Stanton from office, but the stubborn secre­
tary refused to be dismissed, claiming that the 
Tenure o f Office Act—passed by the Radicals 
in Congress (1867) over the president’s veto— 
protected his official position. Johnson’s per- 
sistence resulted in his impeachment by an un- 
sympathetic House of Representatives. When 
the Senate vote feil one short of conviction, 
Stanton had no alternative but to surrender 
his office (May 26, 1868) and retum to pri­
vate law practice. He died four days after his 
appointment to the U.S. Supreme Court by 
Pres. Ulysses S. Grant.
Stanton, Elizabeth Cady, née elizabeth 
cady (b. Nov. 12, 1815, Johnstown, N.Y.,
U.S.—d. Oct. 26, 1902, New York, N.Y.), 
American leader in the women’s rights move­
ment who in 1848 formulated the first or­
ganized demand for woman suttrage in the 
United States.

While studying law in the office of her father, 
Daniel Cady, a U.S. congressman and later a 
New York Supreme Court judge, she leamed 
of the discriminatory laws under which women 
lived and determined to win equal rights for 
her sex. In 1840 she married Henry Brewster 
Stanton, a lawyer and abolitionist. In 1848 she 
circulated petitions that helped to secure the 
passage of a New York Statute giving property 
rights to married women. She and Lucretia 
Mott led the first women’s rights Convention 
in the United States, at Seneca Falls, N.Y., 
July 19-20, 1848, and in Rochester, N.Y., 
on subsequent days. For this meeting Stan­
ton drew up a set of resolutions demanding 
improvement in the status of women. The 
convention adopted all these resolutions, in­
cluding one, of which Mott disapproved, in 
favour of woman suffrage.

In 1850 Stanton began an association with 
another outstanding suffragist, Susan B. An­
thony, who managed the business affairs of 
the movement while Stanton did most of the 
writing. They edited a women’s-rights news­
paper, the Revolution (1868-70), and, with 
Matilda Joslyn Gage, the first three volumes of 
The History of Woman Suffrage, 6 vol. (1881—
1922). Stanton’s autobiography was entitled 
Eighty Years and More 1815-1897 (1898). 
b i b l i o g r a p h y . Lois W. Banner, Elizabeth Cady 
Stanton: A Radical for Women’s Rights (1980); 
and Elisabeth Griffith, In Her Own Right: The 
Life o f Elizabeth Cady Stanton (1984), portray her 
private life and her development as a leader.
Stanton, Frank (Nicholas) (b. March 20, 
1908, Muskegon, Mich., U.S.), innovative 
American radio and television executive who 
was president of the Columbia Broadcasting 
System (CBS) from 1946 to 1971.

Stanton grew up in Dayton, Ohio, and at-

tended Ohio Wesleyan University and Ohio 
State University. His doctoral dissertation on 
measuring the reactions of broadcast audi- 
ences to radio programming led to a summer 
job with the network. His subsequent rise in 
the broadcasting hierarchy was rapid, and by 
age 38 he was president of CBS.

Stanton’s career included several decisive ac­
tions. In the late 1950s, when scandals had 
tamished numerous Personalities in televised 
quiz programs, he discontinued the network’s 
remaining quiz shows. In 1960 Stanton flouted 
the Federal Communications Commission’s 
“equal time” regulation to broadcast debates 
between John F. Kennedy and Richard M. 
Nixon, the only presidential candidates he 
considered significant. A decade later he re­
fused to submit to Congress CBS’s preparatory 
materials for the controversial documentary 
“The Selling of the Pentagon.” In 1971 he 
argued in hearings in Washington, D.C., that 
broadcasting should enjoy the same freedoms 
as the press under the First Amendment of 
the U.S. Constitution.

Stanton received many honours, including 
awards in 1960 and 1970 from the Televi­
sion Academy of Arts and Sciences; he was 
elected to the Hall of Fame in 1986. After 
retiring from CBS, he served as chairman of 
the American Red Cross from 1973 to 1979.
Stanwyck, Barbara, original name ruby 
stevens (b. July 16, 1907, Brooklyn, N.Y., 
U.S.—d. Jan. 20, 1990, Santa Monica, Calif.), 
American motion-picture and television ac­
tress.

She became a chorus girl at the age of 15 
and danced in nightclubs and in touring Com­
panies before being picked to play the role of 
a cabaret dancer in the Broadway play The 
Noose in 1926. At this time she adopted the 
name Barbara Stanwyck. Her performance in 
the leading role in Burlesque (1927) resulted 
in movie offers, and she appeared in her first 
leading role in a motion picture, The Locked 
Door, in 1929. She went on to appear in 
more than 80 films, among the more notable 
of which were Union Pacific and Golden Boy 
(both 1939), Meet John Doe and The Lady 
Eve (both 1941), The Strange Love of Martha 
Ivers (1946), Clash by Night (1952), and Ex­
ecutive Suite (1954). She received Academy 
Award nominations for her performances in 
Stella Dallas (1937), Ball of Fire (1941), Dou­
ble Indemnity (1944), and Sorry, Wrong Num­
ber (1948), but she did not win an Oscar until 
1982, when she received an honorary award. 
She played a wide variety of roles but was 
best in dramatic parts as a strong-willed, in­
dependent woman of complex character. She 
worked mainly in television during the 1960s 
and early ’70s, notably as a proud widow, 
matriarch of the Barkley clan, in “The Big 
Valley” (1965-69), a westem series.
stanza, unit of a poem that consists of two 
or more lines of verse organized according to 
content and form and usually repeated as a 
recurring pattern in the poem. The structure 
of a stanza (also called a Strophe, or a stave) is 
determined by the number of lines, the dom­
inant metre, and the rhyme scheme. Thus, 
a stanza of four lines of iambic pentameter, 
rhyming abab, could be described as a qua- 
train.

Some of the most common stanzaic forms 
are designated by the number of lines in each 
unit—e.g., tercet or terza rima (three lines) 
and ottava rima (eight lines). Other forms are 
named for their inventors or those who per- 
fected the form—e.g., the Spenserian stanza 
or the In Memoriam stanza, popularized by 
Alfred Tennyson in that poem.
Staphylococcus, genus of spherical bacteria 
of the family Micrococcaceae, the best known 
species of which are universally present in 
great numbers on the mucous membranes and 
skin of humans and other warm-blooded ani­

mals. The term staphylococcus, generally used 
for all the species, refers to the cells’ habit of 
aggregating in grapelike clusters.

Staphylococci are microbiologically char- 
acterized as gram-positive (in young cul­
tures), non-spore-forming, nonmotile, faculta- 
tive anaerobes (not requiring oxygen). Their 
cells average 1 /zm (micrometre; 1 ßm =  10-6 
metre) in diameter and are usually clustered.

Of significance to humans are two variants 
of the species S. aureus, an important agent 
of wound infections, boils, and other human 
skin infections and one of the most common 
causes of food poisoning. S. aureus also causes 
udder inflammation, or mastitis, in domestic 
animals and breast infections in women. It is 
a difficult hospital pathogen because of its re­
sistance to antibiotics. S. epidermis is a milder 
pathogen that is opportunistic in persons with 
lowered resistance.
Stapledon, Sir (Reginald) George (b. Sept. 
22, 1882, Northam, Devon, Eng.—d. Sept. 16, 
1960, Bath, Somerset), British agriculturalist 
and pioneer in the development of grassland 
Science.

Stapledon graduated in 1904 from the Uni­
versity of Cambridge and retumed there in 
1906 to begin a study of plant Sciences. In 
1910 he was appointed to the staff of the 
Royal Agricultural College, Cirencester. In 
1912 he went to the University College of 
Wales in Aberystwyth, where he became an 
advisory officer in agricultural botany. Sta- 
pledon’s attempts to devise techniques for 
separating weed seeds from commercial seeds 
during World War I led to the establishment 
of the Seed Testing Station in London. In 
1919 he retumed to the University College 
of Wales and served as director of the Welsh 
Plant Breeding Station until 1942. While there 
he developed and improved strains of oats, 
clovers, and other grasses.

Stapledon next established a second agricul­
tural station, at Drayton, Warwickshire, that 
was devoted entirely to the improvement of 
grassland areas in Great Britain. He remained 
there until his retirement in 1946. On the basis 
of Stapledon’s improvements, the government 
established the Grassland Research Station at 
Hurley, Berkshire.

In 1939 Stapledon was knighted and elected 
a Fellow of the Royal Society.
Stapledon, (William) Olaf (b. May 10,
1886, Wirral Peninsula, near Liverpool, 
Merseyside, Eng.—d. Sept. 6, 1950, Cheshire), 
English novelist and philosopher whose “his­
tories of the future” are a major influence on 
Contemporary Science fiction.
A pacifist, Stapledon served with a Friends’ 

ambulance unit in World War I and was 
awarded the Croix de Guerre. He received a 
Ph.D. in philosophy and psychology from the 
University of Liverpool. In 1929 he published 
A Modern Theory of Ethics and seemed des- 
tined for an academie career, but after the suc- 
cess of his novel Last and First Men (1930), 
he tumed to fiction.
Last and First Men tracés the history of hu- 

manity from the First Men (present-day) to 
the Eighteenth Men, one of whom serves as 
narrator. The tale illustrates Stapledon’s belief 
that to emphasize either the physical (the fly­
ing Seventh Men of Venus) or the mental (the 
giant-brained Fourth Men) to the exclusion of 
the other spells certain disaster. He empha- 
sized the ideals of community, necessary for 
individual fulfillment and embodied by the 
Eighteenth Men, and of spirit, which gives 
purpose to human existence. He used themes 
of antiquity and myths of the past to create a 
myth of the future.

Stapledon also wrote for technical and schol- 
arly reviews on ethics and philosophy. His 
other works include The Last Men in Lon­
don (1932), Odd John (1935), Philosophy and 
Living (1938), Star Maker (1937), and Sirius
(1944).



star, any massive, self-luminous celestial body 
of gas that shines by radiant energy generated 
within its interior. The universe contains tril- 
lions of stars, only a very small percentage of 
which are visible to the unaided eye.

A brief treatment of stars follows. For füll 
treatment, see macropaedia: Stars and Star 
Clusters.

The closest star to the solar system is Proxima 
Centauri, about 4.3 light-years from the Sun. 
The most distant stars lie in galaxies billions 
of light-years away. Stars may occur singly, 
as in the case of the Sun. More commonly, 
however, they exist in pairs, multiple Systems 
with several members, or clusters consisting 
of numerous components. Furthermore, stars 
vary greatly in brightness, colour, temperature, 
mass, size, Chemical composition, and age.
Stellar properties. The observed brightness 

of a star is expressed by its apparent magni­
tude, with a decrease of one magnitude corre- 
sponding to an increase in brightness of about
2.5 times (i.e., a star of the first magnitude 
is approximately 2.5 times as bright as one 
of the second magnitude). Some stars are so 
bright as to be given negative magnitudes, as 
for example Sirius with an apparent magni­
tude o f —1.5. Stars visible to the unaided eye 
have values of six or lower. A star’s appar­
ent magnitude is not a direct indicator of its 
luminosity. Such intrinsic brightness is given 
in terms of absolute magnitude, which is the 
magnitude that a star would have if it were 
viewed at a Standard distance of 10 parsecs 
(32.6 light-years).

Stars differ widely in colour, ranging from 
blue-white to red. Stellar colours can be mea- 
sured by several methods. The most widely 
employed technique requires the use of a 
photoelectric photometer, which can measure 
stellar colours with the aid of filters.
The atmospheric, or surface, temperature of 

a star can be estimated by studying its spec­
trum, because temperature largely determines 
the types of absorption lines present. In nearly 
all stars, hydrogen is the most abundant ele­
ment, but it is completely ionized in the outer 
layers of stars having a temperature in excess 
of 25,000 K and thus produces virtually no 
absorption lines. In cooler stars of about 10,- 
000 K, many hydrogen atoms remain non- 
ionized, and a sufficiënt number are excited 
to higher energy levels to yield strong absorp­
tion lines (e.g., Balmer series). The spectra 
of stars with still lower surface temperatures 
manifest different absorption line pattems. 
The prevailing system of spectral Classification 
divides stars into seven broad groups in order 
of decreasing temperature: O, B, A, F, G, K, 
and M. This O-M spectral sequence is also 
a colour sequence. For example, the O-type 
stars, which are the hottest of all stellar bod­
ies, have an estimated surface temperature of 
more than 25,000 K and are intrinsically blue 
in colour. G-type stars, including the Sun, are 
relatively cool, with a temperature of 5,000-
6,000 K, and are white to yellow. The M-type 
are the coolest stars; they are characterized by 
temperatures of less than 3,500 K and a deep 
reddish colour. The O-M group is often sup- 
plemented by R, N, and S stars, which differ 
from the others in Chemical composition.

Spectral analyses have provided much Infor­
mation about stellar composition. With sev­
eral exceptions, such as ionized hydrogen in 
extremely hot stars, only the atoms of the 
more abundant constituent elements in a star 
are able to produce absorption lines. The spec­
trum of a G star, for instance, is dominated 
by the lines of such metals as iron, calcium, 
sodium, magnesium, and titanium, and so it 
can be assumed that these particular elements 
occur in relative abundance in this stellar type.
The mass of a star is difficult to determine 

directly except in the case of visual bina- 
ries (i.e., stellar objects that can be seen as 
double stars in optical telescopes). Binaries, 
particularly those consisting of a dwarf and

a supergiant star, provide the most extensive 
data on stellar dimensions. The angular di­
ameters of supergiants were measured in the 
1920s with the Michelson stellar interferom- 
eter. This instrument, based on the princi- 
ple of light interference, provided an effective 
means of measuring the large angular diame­
ters of bright stars, but it could not be used 
for stellar bodies of smaller apparent size. 
Several decades later, astronomers developed 
the photo-correlation interferometric method 
suitable for measuring the diameters of such 
stars. Since the Jate 1960s investigators have 
relied on another procedure, known as speckle 
interferometry, to reproduce the true disks of 
red supergiants.

Important generalizations conceming the na­
ture and evolution of stars can be made from 
correlations between certain observed proper­
ties and from Statistical results. The correlation 
between spectrum and absolute magnitude 
(or luminosity) is of particular significance. 
A graph called the Hertzsprung-Russell (H-R) 
diagram is generally used to show the absolute 
magnitudes of stars plotted against their spec­
tral classes. The stars tend to cluster together 
in certain parts of the diagram. Most of them 
fall along a narrow band designated the main 
sequence that extends from the upper left of 
the diagram (hot, luminous stars) to its lower 
right (cool, dim stars). The stars of the main 
sequence, which includes the Sun, are the 
dwarf stars. Another relatively large number 
of stars congregate above the main sequence 
in the upper right portion of the diagram. 
These cool stars of high luminosity are the 
giants, which are about 100 times as bright 
as the Sun. Even more luminous stars, the 
supergiants, lie at the very top of the diagram. 
Below the main sequence at the lower left are 
the white dwarfs, stars with high surface tem­
peratures but low luminosity.
Stellar evolution. A star forms when a dense 

interstellar cloud of hydrogen and dust parti- 
cles collapses inward under its own gravity. As 
the cloud condenses, its density and internal 
temperature increase until reaching incandes- 
cence with a faint red glow. At this stage the 
star shines by energy from its gravitational 
contraction. As its interior temperature rises 
to a few million degrees, deuterium (heavy 
hydrogen) is first destroyed, followed by the 
decay of lithium, beryllium, and boron into 
helium. The temperature of the core region 
continues to increase until it reaches a level 
high enough to support thermonuclear reac- 
tions—the proton-proton cycle or the carbon 
cycle. The star ceases to contract at this junc- 
ture, entering the main-sequence stage, where 
it remains for much of its life. As time passes, 
the star’s Chemical composition changes. The 
hydrogen in its core is converted into helium, 
and the central temperature slowly rises.

The change in composition is accompanied 
by changes in the star’s structure, size, and 
luminosity. When all the hydrogen of the core 
has been exhausted and the central region 
consists almost entirely of inert helium, en­
ergy production begins to occur in a thin shell 
around the core. The core gradually increases 
in mass but shrinks in size because ever- 
increasing amounts of inert elements are fed 
in through the hydrogen-buming shell. The 
outer layers of the star expand significantly 
and cool, causing the star to become red in 
colour. At the same time, energy from the 
contracting core heats up the hydrogen in the 
surrounding region, which accelerates nuclear 
reactions and thereby increases luminosity. 
The final stages of a star’s evolution depend 

largely on two factors: (1) the mass of the 
stellar body, and (2) whether it is a compo­
nent of a close binary system. A solitary star 
of less than 1.4 solar masses usually evolves 
from a red giant to a white dwarf when its 
outer layers drift away and leave behind a hot, 
compact core. This dense core constitutes the 
white dwarf star, and the expanding gaseous
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shell that temporarily surrounds it is known 
as a planetary nebula. When a lightweight star 
of a close binary system reaches the white- 
dwarf stage while its companion is becoming 
a red giant, it may acquire material from the 
latter’s outer layers. This matter accumulates 
on the surface of the white dwarf and eventu- 
ally triggers thermonuclear reactions. The star 
becomes a nova when the energy from these 
reactions blows off the accumulated matter in 
a brief but violent explosion.

Single stars that are more than five times as 
massive as the Sun can continue generating 
energy by fusion after having depleted their 
hydrogen supplies because their gravitational 
potential energy enables them to build up ex­
tremely high pressures and temperatures deep 
in their interior. In this way, they can succes- 
sively create elements as heavy as iron in their 
cores. It is thought, however, that reactions 
involving iron fusion result in the catastrophic 
collapse of the stellar core. The outer layers of 
such a heavyweight star explode violently as 
a supernova, shining 109 times more brightly 
than a normal star for several months. Ele­
ments heavier than iron are created by neu- 
tron-capture reactions in the explosion itself, 
enriching the interstellar medium for future 
star-formation. After the supernova event, the 
core may remain as a neutron star. Composed 
of tightly packed neutrons, this type of star 
has a density many times greater than that of 
the Sun but a diameter of only about 20 to 
50 kilometres (12 to 30 miles). Many neutron 
stars emit radio radiation in the form of short 
pulses at very regulär intervals. Such stellar 
objects are commonly called pulsars. If the 
remnant mass of the supernova is more than 
two or three solar masses, it is thought to 
continue collapsing inward and eventually to 
form a black hole, an object with so powerful 
a gravitational field that no form of matter or 
energy—not even light—can escape from it.
star apple (Chrysophyllum cainito), tropi­
cal American tree, of the sapodilla family 
(Sapotaceae), native to the West Indies and 
Central America. It is cultivated for its edible

Star apple (Chrysophyllum cainito)
Walter Dawn

fruit, which is the size and shape of an apple 
and is named for the star-shaped core. The 
surface of the fruit is firm and smooth. Both 
the skin and the flesh, which is sweet and 
tasty, vary in colour, ranging from white to 
purple. The tree grows about 7.5-15 m (25- 
50 feet) tall and has purplish-white flowers.
star catalog, list of stars, usually according 
to position and magnitude (brightness) and, 
in some cases, other properties (e.g., spectral 
type) as well. Numerous catalogs and star at­
lases have been made, some of fundamental



Star Chamber, Court of 218

importance to stellar astronomy. A star may 
well appear in several catalogs and be assigned 
as many different designations.

Hipparchus completed the first known cata­
log in 129 bc, giving the celestial longitudes 
and latitudes of about 850 stars. This work 
was enlarged and improved by Ptolemy, the 
Alexandrian astronomer and mathematician, 
in his Almagest (c. a d  140). At Samarkand 
(now in the Uzbek S.S.R.), Ulugh Beg (1394- 
1499), grandson of Timur (Tamerlane), work­
ing in his own observatory in the years 1420- 
37, compiled a catalog that became known in 
Europe in the 1500s and was printed there in 
1665.
The last and finest catalog of the pretelescope 

era was made by the skilled Danish observer 
Tycho Brahe (1546-1601). It was included in 
expanded form in the Rudolphine Tables of 
the mathematical astronomer Johannes Kep­
ler. Tycho’s catalog was the first in which 
Greek letters were assigned to stars to in- 
dicate their relative brightnesses within each 
constellation. The English astronomer John 
Flamsteed (1646-1719) published his catalog, 
Historia coelestis Britannica, in 1725. Some of 
his designations are still in use, e.g., 61 Cygni 
for the star having the 61st-greatest right as- 
cension in the constellation Cygnus. Friedrich 
W.A. Argelander of Germany compiled the 
Bonner Durchmusterung (BD) catalog, which 
lists more than 324,000 stars and was pub­
lished 1859-62. Extensive Supplements to the 
BD include the Córdoba Durchmusterung and 
Cape Photographie Durchmusterung. With the 
Henry Draper Catalogue (HD), prepared in 
the late 19th and early 20th centuries at Har­
vard Observatory, began the present (Harvard) 
Classification of stars by spectral type.
Star Chamber, Court of, in English law, 
the court made up of judges and privy coun- 
cillors that grew out of the medieval king’s 
council as a supplement to the regulär justice 
of the common-law courts. It achieved great 
popularity under Henry VIII for its ability to 
enforce the law when other courts were unable 
to do so because of corruption and influence, 
and to provide remedies when others were 
inadequate. When, however, it was used by 
Charles I to enforce unpopulär political and 
ecclesiastical policies, it became a symbol of 
oppression to the parliamentary and Puritan 
opponents of Charles and Archbishop William 
Laud. It was, therefore, abolished by the Long 
Parliament in 1641.

Finding its support from the king’s preroga- 
tive (sovereign power and privileges) and not 
bound by the common law, Star Chamber’s 
procedures gave it considerable advantages 
over the ordinary courts. It was less bound by 
rigid form; it did not depend upon juries either 
for indictment or for verdict; it could act upon 
the Petition of an individual complainant or 
upon information received; it could put an 
accused person on oath to answer the petition- 
er’s bill and reply to detailed questions. On 
the other hand, its methods lacked the safe- 
guards that common-law procedures provided 
for the liberty of the subject. Parliaments in 
the 14th and 15th centuries, while recogniz- 
ing the occasional need for and usefulness of 
those methods, attempted to limit their use 
to causes beyond the scope or power of the 
ordinary court.

It was during the chancellorship of Thomas 
Wolsey (1515-29) that the judicial activity 
of Star Chamber grew with greatest rapid- 
ity. In addition to prosecuting riot and such 
crimes, Wolsey used the court with increased 
vigour against peijury, slander, forgery, fraud, 
offenses against legislation and the king’s 
proclamations, and any action that could be 
considered a breach of the peace. Wolsey also 
encouraged suitors to appeal to it in the first

instance, not after they had failed to find an 
efficiënt remedy in the ordinary courts.

The court used the procedures of the king’s 
council. Cases began upon Petition or informa­
tion. Depositions were taken from witnesses, 
but no jury was used. The punishments, which 
were arbitrary, included imprisonment, fine, 
the pillory, whipping, branding, and mutila- 
tion, but never death.

The Court of Star Chamber retained its pop­
ularity throughout the reign of James I but 
during the 1630s began to attract Opposition 
from the common-law courts, which saw Star 
Chamber as a rival; from the parliamentary 
faction that opposed Charles I’s attempt to 
govem without Parliament; and from the Pu- 
ritans, who were the most severely punished 
by the court. The Court of Star Chamber 
was used to enforce the increased number of 
Charles’s royal proclamations, such as those 
against enclosures and sheriffs who refused to 
collect ship money. Considerable Opposition 
against Star Chamber came from the gentry, 
who protested against the centralization of 
government and who were revolted by the use 
of the pillory and corporal punishment on re­
ligious dissenters, many of whom were gentle­
men and who, therefore, would not have been 
subjected to such treatment in the common- 
law courts. Consequently, when the Long Par­
liament began sitting in 1641, one of its ear- 
liest acts was to abolish Star Chamber along 
with some of the other prerogative courts.
star cluster, either of two general types of 
stellar assemblages held together by the mu­
tual gravitational attraction of its members, 
which are physically related through com­
mon origin. The two types are open (formerly 
called galactic) clusters and globular clusters. 
See also stellar association.

A brief treatment of star clusters follows. For 
füll treatment, see macropaedia: Stars and 
Star Clusters.

Open and globular clusters differ markedly 
in their physical properties and in their distri­
bution. They occur in distinct regions of the 
Milky Way Galaxy, the vast stellar system in 
which the Sun and its planets are located. A 
large number of the star clusters have also 
been found in the extemal galaxies, such as 
those of the Local Group and the Virgo clus­
ter of galaxies.

More than 1,000 open clusters have so far 
been discovered in the Milky Way Galaxy, 
most of them in or near its spiral arms, which 
are embedded in the galactic disk. Their Dis­
tribution is similar in other spiral galaxies. 
Open clusters are so called because their stars 
are much more dispersed than those in the 
compact globular variety. All known open 
clusters in the Galaxy contain from about 10 
to many hundreds of stars, virtually all of 
which are Population I objects (i.e., younger 
stars). Well-known examples of open clusters 
include the Pleiades and Hyades in the con­
stellation Taurus, Praesepe in Cancer, and the 
Coma Cluster in Coma Berenices. 

Astronomers have identified about 100 glob­
ular clusters in the Milky Way. The majority 
of them occur above and below the galactic 
disk in the region known as the halo. Globu­
lar clusters contain many more stars than do 
open clusters, each having about 10,000 to 
1 million members. The component stars are 
closely packed, particularly near the centre of 
a cluster, in a symmetrical, nearly spherical 
form. In contrast to the members of open 
clusters, these stellar bodies are Population II 
objects (i.e., old stars). As globular clusters 
are so distant from the solar system (in some 
cases as far away as 60,000 light-years), most 
of them are not visible to the unaided eye. 
Omega Centauri, M l3 in the constellation 
Hercules, and a few others can be seen without 
a telescope as hazy patches of light. Since the 
mid-1970s astronomers, making use of tele- 
scopes on board Earth-orbiting satellites, have

detected bursts of X-ray pulses from various 
globular clusters. This has led to the specula- 
tion that a massive black hole (invisible object 
with an intense gravitational field) exists at 
the centre of such stellar assemblages.
star finch, species of grass finch (q.v.).
star o f--------- : see under substantive word
(e.g., Bethlehem, Star of; David, Star of), ex­
cept as below.
Star of Africa, also called cullinan i, the 
largest (530.2 carats) gern cut from the Culli­
nan diamond (q.v.).
Star of India, a large, cabochon-cut, gray- 
blue star sapphire, slightly oval in shape. The 
polished but unfaceted gern weighs 536 carats 
and was found in Ceylon (now Sri Lanka). 
It was presented to the American Museum of 
Natural History, in New York City, by J.P. 
Morgan.
Star of South Africa, also called the d u d - 
ley diam o nd , first large diamond found in 
South Africa; it was discovered in 1869 on 
the banks of the Orange River by an African 
shepherd boy, who traded it to a Boer set- 
tler for 500 sheep, 10 oxen, and a horse. It 
weighed about 84 carats in rough form and 
was cut to about 48 carats. When news of its 
huge size reached Europe, it set off the South 
African diamond rush. Called the Dudley dia­
mond after the Earl of Dudley, who purchased 
it, it should not be confused with the much 
larger Star of Africa, cut from the Cullinan 
diamond.
Star of the South, unblemished, 129-carat 
white diamond with a rosy glow, one of the 
largest ever found in Brazil; it weighed about 
262 carats in rough form. It was discovered in 
1853 in the Bagagem River (in Minas Germs 
state) by a slave woman, who was given her 
freedom and pensioned as a reward.
Star-Spangled Banner, The, national an- 
them of the United States. Francis Scott Key, 
a iawyer, wrote the lyrics after watching the 
British attack Fort McHenry, Maryland, in 
1814, during the War of 1812. The melody 
was taken from “To Anacreon in Heaven,” 
a drinking song of the Anacreontic Society 
(of London) that was written by the British 
composer John Stafford Smith. Key’s words 
were first published in a broadside in 1814 
under the title “Defence of Fort M’Henry.” 
The song’s title was changed when it appeared 
in sheet-music form later the same year. After 
a Century of general use, the four-stanza song 
was officially adopted as the national anthem 
by act of Congress in 1931.

Innumerable publications of the song through 
the years have shown variations in both words 
and music. An official arrangement was pre­
pared by John Philip Sousa for the U.S. Army 
and Navy, and music educators have spent 
much time and effort in arriving at a practi­
cal version. The second and third stanzas are 
customarily omitted out of courtesy to the 
British. The accepted text of “The Star-Span­
gled Banner” is as follows:

Oh, say can you see by the dawn’s early light
What so proudly we hail’d at the twilight’s last 

gleaming,
Whose broad stripes and bright stars through 

the perilous fight
O’er the ramparts we watch’d were so gallantly 

Streaming?
And the rockets’ red glare, the bombs bursting 

in air,
Gave proof through the night that our flag was 

still there.
Oh, say does that star-spangled banner yet wave
O’er the land of the free and the home of the 

brave?

On the shore dimly seen through the mists of 
the deep,

Where the foe’s haughty host in dread silence 
reposes,



What is that which the breeze, o’er the towering 
steep,

As it fitfully blows, half conceals, half discloses?
Now it catches the gleam of the morning’s first 

beam,
In füll glory reflected now shines in the stream.
Tis the star-spangled banner, oh, long may it 

wave
O’er the land of the free and the home of the 

brave!

And where is that band who so vauntingly swore
That the havoc of war and the battle’s 

confusion
A home and a country should leave us no more?
Their blood has wash’d out their foul footstep’s 

pollution.
No refuge could save the hireling and slave
From the terror of flight or the gloom of the 

grave,
And the star-spangled banner in triumph doth

wave
O’er the land of the free and the home of the 

brave.

Oh, thus be it ever when freemen shall stand
Between their lov’d home and the war’s 

desolation!
Biest with vict’ry and peace may the heav’n- 

rescued land
Praise the power that hath made and preserv’d 

us a nation!
Then conquer we must, when our cause it is 

just,
And this be our motto, “In God is our Trust,”
And the star-spangled banner in triumph shall 

wave
O’er the land of the free and the home of the 

brave.
Star Wars (military technology): see Strate­
gie Defense Initiative.
Stara Zagora, town, central Bulgaria. It lies 
in the southem foothills of the Sredna Moun­
tains and on the fringe of the fertile Stara 
Zagora plain. The town has varied industries 
producing cotton, textiles, Chemicals, fertiliz- 
ers, agricultural implements, machine tools, 
and cigarettes as well as brewing and canning. 
Power is obtained from the Stara Zagora hy­
droelectric station. In and around the town 
are vineyards and cypress, fig, almond, and 
pomegranate orchards. Northwest of the town 
is Stara Zagora spa, where previously there 
were Roman and Turkish baths. Stara Zagora 
has a strong cultural tradition, especially in 
opera.
On the site, an ancient Thracian settlement 

known as Beroea later became the Roman 
Augusta Trajana. This was devastated in the 
4th-5th Century by barbarians. In Byzantine 
times it was called Irenopolis. Falling to the 
Turks in 1370, the town stagnated, becoming 
a trade, craft, and market centre. During the 
Russo-Turkish War (1877-78) the town was 
destroyed by the Turks before its liberation in 
1878. Rebuilt as a planned town, Stara Zagora 
saw much new development after 1945. Pop. 
(1987 est.) 153,538.
Starachowice, town, central Kielce woje- 
wództwo (province), southeastem Poland. It 
lies along the Kamienna River, which is a trib- 
utary of the Vistula River. It is an industrial 
centre located in the Staropolskie Zagl^bie 
Przemyslowe (Old Poland Industrial Basin) 
on the rail line between Skarzysko-Kamienna 
and Sandomierz. Starachowice’s economy re- 
lies upon iron mining and the manufacture of 
trucks, buses, and machinery.

Beginning as a mining settlement in the 16th 
Century, the town grew with the building of its 
iron foundries in 1789. By 1920 Starachowice 
was a major Polish industrial centre, but its 
industry was largely destroyed in World War
II. Vehicle-assembly plants were built after the 
war. Pop. (1987 est.) 55,600.
Staraya Russa, also spelled staraia russa , 
or staraia russa , river port and Capital of 
the Staraya Russa rayon (sector), Novgorod

oblast (province), northwestem Russian So­
viet Federated Socialist Republic, on the Polist 
River. It is one of the oldest settlements by 
Lake Urnen, having been mentioned in doc­
uments as early as 1167. Its mineral springs 
made it an important spa town in the 19th 
Century, and the mineral baths were recon- 
stmeted after World War II. The city has 
wood-processing, Chemical, machine-building, 
and textile industries. Pop. (1975 est.) 38,000.
Starbuck Island, formerly volunteer  Is­
land , coral atoll in the Central and Southem 
Line Islands, part of Kiribati, Southwest Pa­
cific Ocean. It lies 2,000 miles (3,200 km) 
south of Honolulu. A barren formation rising 
only to 15 feet (5 m), it has a land area of 8 
square miles (21 square km) and a lagoon 5.5 
miles by 2 miles (9 by 3 km). Sighted in 1823 
by Valentine Starbuck, the British master of 
a whaling ship, it was claimed by the United 
States under the Guano Act of 1856 but was 
annexed by Britain in 1866. Guano deposits 
on the island were worked from 1870 to 1920. 
With the other Central and Southem Line Is­
lands, Starbuck became a part of the Gilbert 
and Ellice Islands Colony in 1972 and a part 
of independent Kiribati in 1979. The island is 
uninhabited.
starch, a white, granulär, organic Chemical 
that is produced by all green plants. Starch is 
a soft, white, tasteless powder that is insoluble 
in cold water, alcohol, or other solvents. The 
basic Chemical formula of the starch molecule 
is (C6H!o05)n. Starch is a polysaccharide (q.v.) 
comprising glucose monomers joined in a 1,4 
linkages. The simplest form of starch is the 
linear polymer amylose; amylopectin is the 
branched form.

Starch is manufactured in the green leaves 
of plants from excess glucose produced dur­
ing photosynthesis and serves the plant as a 
reserve food supply. Starch is stored in chloro- 
plasts in the form of granules and in Such 
organs as the roots of the tapioca plant; the 
tuber of the potato; the stem pith of sago; and 
the seeds of com, wheat, and rice. When re- 
quired, starch is broken down, in the presence 
of certain enzymes and water, into its con­
stituent monomer glucose units, which diffuse 
from the cell to nourish the plant tissues. In 
humans and other animals, starch is broken 
down into its constituent sugar molecules, 
which then supply energy to the tissues.

Most commercial starch is made from com, 
although wheat, tapioca, and potato starch are 
also used. Commercial starch is obtained by 
emshing or grinding starch-containing tubers 
or seeds and then mixing the pulp with water; 
the resulting paste is freed of its remaining im- 
purities and then dried. Aside from their basic 
nutritional uses, starches are used in brewing 
and as thickening agents in baked goods and 
confections. Starch is used in paper manufac­
turing to increase the strength of paper and is 
also used in the surface sizing of paper. Starch 
is used in the manufacture of corrugated pa- 
perboard, paper bags and boxes, and gummed 
paper and tape. Large quantities of starch are 
also used in the textile industry as warp sizing, 
which imparts strength to the thread during 
weaving.
Stare decisis (Latin: “let the decision stand”), 
in Anglo-American law, principle that a ques- 
tion once considered by a court and answered 
must elicit the same response each time the 
same issue is brought before the courts. The 
principle is observed more strictly in England 
than in the United States. Since no court 
decision can have universal application, the 
courts, in practice, must often decide that a 
previous decision does not apply to a partic­
ular case even though the facts and issues ap- 
pear to be closely similar. A strict application 
of stare decisis may lead to rigidity and to le­
gal hairsplitting, whereas too much flexibility 
may result in uncertainty as to the law.
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starets (Slavic translation of Greek gerön, “el- 
der”), plural startsy , in Eastem Orthodoxy, 
a monastic spiritual leader. Eastem Christian 
monasticism understood itself as a way of 
life that aimed at a real experience of the 
future kingdom of God; the starets, as one 
who had already achieved this experience, 
was the charismatic spiritual guide who could 
aid others in attaining spiritual progress and 
success. In eremitic, or Hesychastic, monas­
ticism, which flourished from the 4th and 
5th centuries throughout Egypt, Palestine, and 
Syria, monastic obedience consisted primarily 
in the personal relationship between the gerön 
and the disciple. In Byzantine monasteries 
the personal charismatic leadership of elders 
was normally combined with the disciplinary 
authority of the abbot. Private confession to 
elders, who were not usually ordained to the 
priesthood, was a normal practice.

From Byzantium the traditions of this charis­
matic ministry went to Russia, where they 
were perpetuated by such famous startsy as 
St. Sergius of Radonezh (c. 1314-92) and St. 
Nil Sorsky (1433-1508). The translation of 
the Philokalia, a collection of Greek monas­
tic texts, into Old Slavic by the starets Paissy 
Velitchkovsky (1722-94) contributed to a re­
vival of starchestvo (“staretsism”), which was 
furthered by the great St. Seraphim of Sarov 
(1759-1833) and the startsy of the monastery 
of Optina Pustyn, who inspired the personage 
of Zossima in Fyodor Dostoyevsky’s novel 
The Brothers Karamazov. At a time when 
religion appeared to many as nothing more 
than a bureaucratie establishment, the Russian 
startsy, especially of Optina Pustyn, main- 
tained a remarkable witness to Christianity, 
directly influencing such writers and intellec- 
tuäls as Nikolay Gogol, Aleksey Stepanovich 
Khomyakov, Vladimir Sergeyevich Solovyov, 
and Leo Tolstoy.
starfish, also called sea star , any marine 
invertebrate of the class Asteroidea (phylum 
Echinodermata) having rays, or arms, sur­
rounding an indistinct disk. They are not 
fishes.

The 1,800 living species of starfishes occur 
in all oceans; the northern Pacific has the 
greatest variety. Most species are 20 to 30 cm 
(8 to 12 inches) across; some are only 1 cm 
(0.4 inch), and others are as much as 65 cm 
(25 inches) across.

Starfish arms—typically five in number—are 
hollow and, like the disk, covered with short 
spines and pedicellariae (pincerlike organs); on 
the lower side are grooves with rows of tube 
feet, which may be sucker-tipped. A starfish 
can lose one or more arms and grow new 
ones. Its tube feet let it creep in any direction 
or cling to steep surfaces.

Primitive starfishes feed by sweeping organic 
particles along the arm grooves into the mouth 
on the underside of the disk. Advanced forms

Starfish (Protoreaster nodosus)
Douglas Faulkner
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either evert (turn outward) the stomach upon 
the prey (bivalve mollusks, coral polyps, other 
echinoderms) for external digestion or swal- 
low the prey whole. The intemal skeleton of 
the starfish consists of limy plates. Respira­
tion usually is through skin structures. Light- 
sensitive spots occur at the tips of the arms.

Starfish reproduction typically is heterosex­
ual, but hermaphroditism (reproductive or­
gans of both sexes in one animal) occurs, and 
a few sea stars reproduce asexually by division 
of the body (fission). Some brood their eggs 
and young; nonbrooders may release into the 
water as many as 2.5 million eggs at a time.

Starfishes belong to three orders: Phanero- 
zonia, Spinulosa, and Forcipulata. Edged 
starfishes, order Phanerozonia, have distinct 
marginal plates and therefore tend to be 
rigid. Members of the order have suction-tube 
feet; the anus may be lacking. Most of the 
deep-sea starfishes belong to this order, and 
many are burrowers. Albatrossaster richardi 
has been taken at a depth of 6,035 m (19,800 
feet) near the Cape Verde Islands. The mud 
star (Ctenodiscus crispatus), about 10 cm (4 
inches) across, with blunt, short arms and 
a broad, yellow disk, is abundant worldwide 
on mud bottoms of northern coasts. A num­
ber of starfish genera distributed throughout 
the Northern Hemisphere have longer, more 
pointed, spine-fringed arms; among these gen­
era are Astropecten, Psilaster, and Luidia. The 
largest West Indies starfish, Oreaster reticula- 
tus, is sometimes 50 cm (20 inches) across. 
Members of the chiefly Indo-Pacific genus 
Linckia can grow a new individual from a 
small piece of arm.

Spiny starfishes, order Spinulosa, typically 
have clusters of spines; they have suction-tube 
feet but rarely pedicellariae. A common ex­
ample in stony-bottomed European waters is 
the gibbous starlet (Asterina gibbosa). The sea 
bat (Patiria miniata) usually has webbed arms; 
it is common from Alaska to Mexico. Sun 
stars of the genera Crossaster and Solaster are 
found in northern waters; they have numer­
ous short rays and a broad, often sunburst- 
patterned disk. The widely distributed S. en- 
deca is 10-rayed and sometimes 50 cm across; 
the very common spiny sun star (Crossaster 
papposus) has as many as 15 arms. Cushion 
stars, of the circumboreal genus Pteraster, are 
plump five-rayed forms with raised tufts of 
spines and webbed, short, blunt arms.

Starfishes with long-stalked, two-valved pedi­
cellariae comprise the order Forcipulata—the 
“forceps carriers.” The pedicellariae have pro- 
tective and, sometimes, food-taking functions. 
In most species the arms are long and rounded, 
and the disk is small. The order includes 
common shallow-water species worldwide— 
among them predators on bivalves such as 
clams, oysters, and mussels—such as Asterias 
rubens of northern Europe, A. vulgaris from 
Labrador to Long Island Sound, A. forbesi 
from Maine to the Gulf of Mexico, and A. 
amurensis from the Bering Sea to Korea. 
They use their suction feet to force open the 
bivalve’s shell, then insert the stomach, and 
digest the prey. Pisaster brevispinus—at 65 cm 
(26 inches) one of the world’s largest starfish— 
inhabits the westem coast of North America; 
it preys on other echinoderms known as sand 
dollars, which burrow to escape it. Perhaps 
the most common sea star of the Ameri­
can Pacific coast is P. ochraceus, a five-rayed 
species sometimes 35 cm (14 inches) across; it 
is usually reddish but has other colour phases. 
The many-rayed sunflower starfish (Pycnopo- 
dia helianthoides) of Alaska to California has 
15 to 24 arms and is often 60 cm (24 inches) 
across. Heliaster, a broad-disked, short-rayed 
genus of the westem coast of Central Amer­
ica, may have as many as 50.

For other echinoderms of similar name, see

brittle star; feather star. For a species of spe­
cial interest, see crown-of-thorns starfish.
Stargard Szczecinski, German stargard , 
city, Szczecin województwo (province), north- 
western Poland, on the Ina River. The city was 
chronicled from the 12th Century, although it 
existed earlier. It was badly damaged in the 
17th Century during the Thirty Years’ War 
and feil to Brandenburg in 1648. Heavy bomb- 
ing during World War II devastated many of 
its fine historical sites and destroyed 75 per­
cent of the city. St. Mary’s Church (13th- 
15th Century) and the 16th-century town hall 
have been rebuilt. The modern city contains 
railroad workshops, flour mills, cosmetic and 
soap laboratories, and agricultural-tool plants. 
Pop. (1987 est.) 67,400.
stargazer, fish of two related families, Ura- 
noscopidae (electric stargazers) and Dactylo- 
scopidae (sand stargazers), both of the order 
Perciformes. Stargazers are elongated fishes 
that habitually bury themselves in the bottom. 
They have tapered bodies and big, heavy, flat 
heads. Their mouths slant vertically, their lips 
are fringed, and their eyes are on top of the 
head (hence the common name).
The electric stargazers comprise about 25 

species found worldwide in warm and tem­
perate seas. Some of these fishes have a large 
spine on each shoulder, and some (Astrosco- 
pus) have electrical organs on top of the head. 
The largest members of the family grow to 
about 9 kg (20 pounds) in weight.

Southern stargazer (Astroscopus y-graecum)
Painting by Richard Ellis

The sand stargazers, totaling about 24 species, 
are found in the New World tropics, in both 
Atlantic and Pacific oceans. They are small 
fishes, about 10 cm (4 inches) or less in length.
Starhemberg, Ernst Rüdiger, Fürst von
(prince of) (b. May 10, 1899, Eferding, Aus­
tria—d. March 15, 1956, Schruns), politician, 
leader of the Austrian Heimwehr (a paramili­
tary defense force), and in 1934-36 the head 
of the govemment-sponsored right-wing coali­
tion of parties called the Fatherland Front 
(Vaterländische Front).
Although he was a participant in the Nazi 

Munich (Beer Hall) Putsch (1923), Starhem­
berg later broke with Hitler and Nazism but 
not with fascism. A former local leader of 
the Heim wehr, he became its national head 
in September 1930; in the same month, he 
was appointed Austrian minister of the inte­
rior despite his openly pro-fascist, antiparlia- 
mentary allegiances and activities. His newly 
formed Heimatblock (the political arm of the 
Heimwehr) failed to show electoral strength, 
however, and he was excluded from the gov­
ernment two months later. After Engelbert 
Dollfuss became chancellor in 1932, Starhem­
berg was summoned by Dollfuss to assist 
in the formation of the Fatherland Front. 
Starhemberg was appointed vice chancellor in 
May 1934. After Dollfuss’ assassination (July 
25, 1934), Starhemberg became head of the 
Fatherland Front and thus the second most 
powerful leader in Austria after Chancellor 
Kurt von Schuschnigg. Starhemberg sought to 
maintain a fascist and totalitarian Austrian 
state that would nevertheless be independent of 
Nazi Germany. Differences with Schuschnigg 
resulted in Starhemberg’s expulsion from the 
government (May 1936). He fled from Austria

a short time after the incorporation of Austria 
into Nazi Germany in March 1938. Following 
a brief period of service early in World War 
II in the British and Free French air forces, 
Starhemberg went to Argentina in 1942 and 
lived there until 1955, when he retumed to 
Austria.
Starij Oskol (Russian S.F.S.R.): see Stary 
Oskol.
Stark, Johannes (b. April 15, 1874, Schick- 
enhof, Ger.—d. June 21, 1957, Traunstein), 
German physicist who won the Nobel Prize 
for Physics in 1919 for his disco very (1913) 
that an electric field would cause Splitting of

Johannes Stark
Historia-Photo

the lines in the spectrum of light emitted 
by a luminous substance; the phenomenon is 
called the Stark effect (q.v.).

Stark became a lecturer at the University of 
Göttingen in 1900, and from 1917 until he 
retired in 1922 Stark served as professor of 
physics at the University of Greifswald and, 
later, at the University of Würzburg. A sup­
porter of Hitler and an anti-Semitic racial the- 
orist, Stark was president of the Reich Phys- 
ical-Technical Institute from 1933 to 1939. In 
1947 a dcnazification court sentenced him lo 
four years in a labour camp.
Stark, John (b. Aug. 28, 1728, Londonderry,
N.H.—d. May 8, 1822, Manchester, N.H., 
U.S.), prominent U.S. general during the U.S. 
War of Independence who led attacks that cost 
the British nearly 1,000 men and contributed 
to the surrender of the British general John 
Burgoyne at Saratoga by blocking his retreat 
line across the Hudson River (1777).
From 1754 to 1759, Stark served in the 

French and Indian War with Rogers’ Rangers, 
first as a lieutenant and later as a captain. 
Made a colonel at the outbreak of the Amer­
ican Revolution, he fought at Bunker Hill 
(June 17, 1775), in the invasion of Canada, 
and in New Jersey.
In March 1777 he resigned his commission, 

but when Burgoyne invaded New York he 
was made brigadier general of militia. On Au­
gust 16 his hastily raised troops attacked and 
defeated British and Hessian detachments at 
the Battle of Bennington, Vt. Stark was there- 
upon raised to the rank of brigadier general 
in the Continental Army. He helped force 
the surrender of Burgoyne at Saratoga, N.Y., 
in October 1777 and served in Rhode Island
(1779) and at the Battle of Springfield, N.J.
(1780) . The same year, he was a member 
of the court-martial that condemned Major 
John Andre, who served as a British spy. In 
September 1783 he was made a major general.
Stark effect, the Splitting of spectral lines 
observed when the radiating atoms, ions, or 
molecules are subjected to a strong electric 
field. The electric analogue of the Zeeman 
effect (i.e., the magnetic Splitting of spectral 
lines), it was discovered by a German physicist, 
Johannes Stark (1913). Earlier experimenters 
had failed to maintain a strong electric field 
in conventional spectroscopie light sources 
because of the high electrical conductivity of



luminous gases or vapours. Stark observed 
the hydrogen spectrum emitted just behind 
the perforated cathode in a positive-ray tube. 
With a second charged electrode parallel and 
close to this cathode, he was able to produce 
a strong electric field in a space of a few mil- 
limetres. At electric field intensities of 100,- 
000 volts per centimetre, Stark observed with 
a spectroscope that the characteristic spectral 
lines, called Balmer lines, of hydrogen were 
split into a number of symmetrically spaced 
components, some of which were linearly po- 
larized (vibrating in one plane) with the elec­
tric vector parallel to the lines of force, the 
remainder being polarized perpendicular to 
the direction of the field except when viewed 
along the field. This transverse Stark effect 
resembles in some respects the transverse Zee­
man effect, but, because of its complexity, 
the Stark effect has relatively less value in the 
analysis of complicated spectra or of atomic 
structure. Historically, the satisfactory expla- 
nation of the Stark effect (1916) was one of 
the great triumphs of early quantum mechan- 
ics.
Starley, James (b. April 21, 1830, Alboume, 
Sussex, Eng.—d. June 17, 1881, Coventry, 
Warwickshire), British inventor and father of 
the bicycle industry.

In 1855 Starley moved to London, where he 
was employed in the manufacture of sewing 
machines, and two years later he moved to 
Coventry, where he became managing fore- 
man at the Coventry Sewing Machine Com­
pany (later the Coventry Machinists’ Com­
pany Ltd.). There he invented and patented 
new models, and many of his features are 
used in modern sewing machines.
In 1868 Starley became interested in bicycle 

improvement. His first bicycle, the Coven­
try, was quickly followed by the Ariel (1871), 
notable for its use of centre pivot steering. 
Considered the first true bicycle by many his­
torians, the Ariel was the immediate precursor 
of the high-wheel ordinary and was the Stan­
dard of bicycle design for the next decade.

Starley invented and manufactured the tan- 
gentially spoked wheel, with the spokes con­
nected to the hub at a tangent. His design 
was a great improvement over radially spoked 
wheels and is still in use. In 1876 he intro­
duced the highly successful Coventry tricycle 
and the following year incorporated into it the 
patented use of the differential gear in con- 
junction with chain drive.

In 1885 Starley’s nephew, John Starley, de­
signed and manufactured the Rover, regarded 
as the first successful safety bicycle and the 
prototype of all modern bicycles.
stading, any of a number of birds compos- 
ing most of the family Stumidae (order Pas- 
seriformes), especially Sturnus vulgaris, a 20- 
centimetre (8-inch) chunky iridescent black 
bird with a long sharp bill. It was introduced 
from Europe and Asia to most parts of the 
world (South America excepted). The millions 
in North America are descendants of 100 birds 
released in New York City in 1890-91. They 
often damage fruit and grain crops—though 
they also consume harmful insects—and usurp 
native songbirds’ nest holes. S. vulgaris feeds 
on the ground and flies in tight flocks; vocal 
year-round, it mimics other birds’ notes and 
utters wheezy sounds of its own.

The bare-eyed, or pied, starling (or myna, 
q.v.; S. contra), from India to Java, is black, 
white, and reddish-brown, with yellow eye 
skin. Glossy starlings, with highly iridescent 
plumage, include the superb starling (Spreo 
superbus) of eastem Africa and the shin- 
ing starling (Aplonis metallica) of Pacific Is­
lands and northeastem Australia. The 36-cm 
golden-breasted, or regal, starling (Cosmopsa- 
rus regius) of eastem Africa, is green, blue, 
and yellow, with a long tail. The wattled star­
ling (Creatophora cinerea) is brown, gray, and 
white; uniquely, the breeding male becomes

(Top) Superb starling (Spreo superbus), (bottom) 
starling (Sturnus vulgaris)
(Top) Eric Hosking, (bottom) George W. Robinson from Root 
Resources— EB Inc.

bald, showing bright yellow skin, and grows 
large black wattles on the crown and throat. 
For military starlings, see blackbird.
Starling, Ernest Henry (b. April 17, 1866, 
London—d. May 2, 1927, Kingston Harbour, 
Jamaica), British physiologist whose prolific 
contributions to a modern understanding of 
body functions, especially the maintenance of

Starling
The Mansell Collection

a fluid balance throughout the tissues, the 
regulatory role of endocrine secretions, and 
mechanical Controls on heart function, made 
him one of the foremost scientists of his time.

While serving as an instmctor (1889-99) at 
Guy’s Hospital, London (M.D., 1890), Star­
ling undertook investigations of ly mph secre- 
tion that resulted in his clarification of the 
nature of fluid exchanges between vessels and 
tissues. Formulating what is known as Star- 
ling’s hypothesis (1896), he stated that, be­
cause the capillary wall may be considered a 
semipermeable membrane, allowing salt Solu­
tions to pass freely through it, the hydrostatic 
pressure forcing these Solutions into tissues is 
balanced by the osmotic pressure—generated 
by colloidal (protein) Solutions trapped in the 
capillary—forcing an absorption offluid from 
the tissues.

As professor of physiology at University Col­
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lege, London (1899-1923), Starling began a 
highly profitable collaboration with the British 
physiologist William Bayliss that immediately 
saw their demonstration (1899) of the nervous 
control of the peristaltic wave, the muscle 
action responsible for the movement of food 
through the intestine. In 1902 they isolated 
a substance that they called secretin, released 
into the blood from the epithelial cells of the 
duodenum (between the stomach and small 
intestine), which in tum stimulates secretion 
into the intestine of pancreatic digestive juice. 
Two years later, Starling coined the term hor- 
mone to denote such substances released in a 
restricted part of the body (endocrine gland), 
carried by the bloodstream to unconnected 
parts, where, in extremely small quantities, 
they are capable of profoundly influencing the 
function of those parts.
After govemment-sponsored World War I 

research conceming poison gas defense, Star­
ling developed an isolated heart-lung prepara- 
tion that enabled him to formulate (1918) his 
“law of the heart,” stating that the force of 
muscular contraction of the heart is directly 
proportional to the extent to which the muscle 
is stretched.

Studying kidney function, he found (1924) 
that water, Chlorides, bicarbonates, and glu­
cose, lost in the excretory filtrate, are reab- 
sorbed at the lower end of the kidney tubules 
(glomeruli). His Principles of Human Physi­
ology (1912), continually revised, remains a 
Standard international text.
Starover (in Russian Orthodoxy): see Old 
Believer.
Starr, Bart, byname of bryan bartlett 
starr (b. Jan. 1934, Montgomery, Ala., U.S.), 
U.S. collegiate and professional football quar- 
terback and professional coach, who led the 
National Football League (nfl) Green Bay 
Packers to five league championships and two 
Super Bowl victories (1967-68).

Starr was quarterback for the University of 
Alabama (Montgomery; 1952-55), completing 
8 of 12 passes in the 1953 Orange Bowl vic- 
tory over Syracuse and directing the team to a 
loss in the 1954 Cotton Bowl. He was drafted 
in the 17th round by the Packers in 1956 
and played with them through the 1971 sea­
son. He became regulär quarterback in 1959, 
the first season Vince Lombardi coached the 
Packers. A great leader and field tactician, 
Starr was particularly effective in postseason 
games: in six nfl title games, he completed 
84 of 145 passes attempted for 1,090 yards 
with only one interception. His performance 
in his two Super Bowl games was outstand- 
ing, and he was named Most Valuable Player 
in both of his Super Bowl appearances. Four 
times a member of the Pro-Bowl team, he led 
the league in percentage of passes completed 
(1962, 1966, and 1968-69), passing yardage 
(1962, 1964, and 1966), and average yards 
gained (1966-68). In 1964-65, he attempted 
294 passes without interception, a record that 
survived into the 1980s.
After retiring as a player in 1972, Starr be­

came an assistant coach for the Packers and, 
from 1975, head coach. His coaching success 
did not equal his success as a player, however, 
and the Packers dismissed him as head coach 
at the end of the 1983 season. He was elected 
to the football Hall of Fame in 1977.
Starr, (Myra) Belle, née shirley (b. Feb. 
5, 1848, Washington County, Mo., U.S.—d. 
Feb. 3, 1889, near Briartown, Okla.), U.S. 
outlaw of Texas and the Oklahoma Indian 
Territory.

She spent her childhood in Carthage, Mo. 
(from the age of two), and at age 15 she 
moved with her parents to a farm near Dallas.

In 1866 she met Cole Younger (of the out-



law Younger brothers), who probably fathered 
her first child, Pearl, and for whom she re- 
tained a lifelong fondness. A year later she 
took up with another outlaw, Jim Reed, who 
fathered her second child, Edward, after they 
had moved to California. In 1869 they were 
back in Texas, rustling horses and cattle and 
committing petty thievery; she fashioned her- 
self as the “bandit queen,” costumed in either 
velvet and feathers or buckskin and moe-
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of his own gang; and, after a succession of 
lovers, Belle in 1880 became the common- 
law wife of a Cherokee Indian named Sam 
Starr. She settled with him near Briartown, 
Okla., on a large ranch, renamed Younger’s 
Bend, which became an outlaws’ hideout. In 
1883 Belle and Sam were convicted of horse 
theft and spent a few months in the federal 
prison in Detroit. In 1886 Sam was killed in 
a gunfight, and Belle soon took a new lover, a 
young, long-haired Creek Indian named Jim 
July.

On Feb. 3, 1889, Belle was killed near the 
ranch, shot down from behind. The murderer 
was never identified, though both a neighbour 
named Wilson and. her own son Edward were 
suspects.
Stars and Stripes, also called old glory, or 
star-spangled  banner , flag of the United 
States of America, consisting of white stars 
(50 from July 4, 1960) on a blue canton, with 
a field of 13 altemate stripes, 7 red and 6 
white. The 50 stars stand for the 50 States of 
the Union, and the 13 stripes stand for the 
original 13 States.

Grand Union Flag 
Jan. 1,1776

(British Union Flag and 13 stripes)

DONT TR EA D  O N  M E

1st Navy Jack 
1776

(Rattlesnake and 13 stripes)

HulbertFlag Betsy Ross Flag 76 Flag, or Bennington Flag Navy Flag

(Variations of 13 stars and 13 stripes)

Stars and Stripes 
May 1. 1795 

(15 stars and 15 stripes)

Stars and Stripes 
July 4, 1818 

(20 stars and 13 stripes)

Stars and Stripes 
July 4, 1912 

(48 stars and 13 stripes)

Stars and Stripes 
July 4, 1960 

(50 stars and 13 stripes)

1 st Confederate Flag 
Stars and Bars 
March 15, 1861

Confederate Battle Flag 2nd Confederate Flag 
Stainless Banner 

May 1,1863

Stars and Stripes and related flags



After the beginning of the American Revolu­
tion, the first unofficial national flag—known 
variously as the Grand Union Flag, the Great 
Union Flag, the Cambridge Flag, or the Con­
tinental Colours—was hoisted outside Boston, 
probably at Prospect Hill in Somerville but 
perhaps at Cambridge, on Jan. 1, 1776; it was 
hoisted, it appears, at the behest of General 
George Washington, whose headquarters were 
nearby. The flag had seven red and six white 
horizontal stripes and, in the canton, the 
British Union Flag (the immediate predeces- 
sor of the Union Jack). It was used at forts and 
on naval vessels. Another early populär flag, 
the first Navy Jack, had the 13 stripes with 
a rattlesnake overall and the motto “Don’t 
Tread on Me.”

The first national flag formally approvéd 
by the Continental Congress—on June 14, 
1777—was the Stars and Stripes. The blue 
canton was to contain 13 stars, but the layout 
of the stars was left undefined, and several 
pattems are known. The first such Stars and 
Stripes to be flown during a land engagement 
was the 76 Flag, flown at the Battle of Ben- 
nington (Aug. 16, 1777). The Stars and Stripes 
with a diamond-shaped field of 13 stars is at- 
tributed to a cordwainer and magistrate, John 
Hulbert, and the Stars and Stripes with a circle 
of 13 stars is attributed to Betsy Ross (q.v.), 
but both attributions are questionable.

The Stars and Stripes remained unchanged 
until May 1, 1795, when two more stars and 
two more stripes were added to reflect the 
admission to the union of Vermont (1791) 
and Kentucky (1792). (This is the “Star-Span- 
gled Banner” that Francis Scott Key saw at 
Fort McHenry in September 1814, inspiring 
his patriotic poem.) In 1818, after five more 
States had been admitted, Congress enacted 
that henceforth the stripes should remain 13, 
that the number of stars should always match 
the number of States, and that any new star 
should be added on the July 4 foliowing a 
state’s admission. This has been the system 
ever since. In all, from 1777 to 1960 (after the 
admission of Hawaii) there were 27 changes 
in the flag—25 being changes in the stars 
only. An executive order of Oct. 29, 1912, 
standardized the proportions and relative sizes 
of the elements of the flag; in 1934 the exact 
shades of colour were standardized.

During the American Civil War, the Con­
federate States of America adopted its first 
national flag, the Stars and Bars, on March 
5, 1861. Soon after, a Confederate Battle Flag 
was also adopted. On May 1, 1863, a new na­
tional flag, the Stainless Banner, was adopted. 
(A third flag, a modification of the Stainless 
Banner, was adopted, rather futilely, about a 
month before the end of the war in April 
1865.)
Stars and Stripes, The, newspaper for U.S. 
military personnel that has been published pe- 
riodically as either a weekly or a daily since 
single editions appeared during the American 
Civil War (1861-65). It was revived in 1918 
as a weekly for U.S. troops in Europe at 
the end of World War I, was discontinued 
in 1919, and was reestablished in 1942, first 
as a weekly and then a daily. The European 
edition has been published continuously since 
that time. A Pacific edition was launched in 
1945 and also continues. At the height of U.S. 
involvement in World War II, the circulation 
of the European edition of The Stars and 
Stripes was estimated at more than 1,000,000.

Many outstanding writers, editors, cartoon- 
ists, and photographers have worked for The 
Stars and Stripes. The paper is under the ju- 
risdiction of the American Forces Information 
Service, a part of the office of the U.S. assis- 
tant secretary of defense for public affairs. In 
light of the paper’s military sponsorship, the 
relative freedom that it enjoys from military 
censorship and control has been remarkable 
and occasionally controversial.

startle reaction, also called startle pat- 
tern, an extremely rapid psychophysiological 
response of an organism to a sudden and un- 
expected stimulus such as a loud sound or a 
blinding flash of light. In human beings it is 
characterized by involuntary bending of the 
limbs and a spasmodic avoidance movement 
of the head. Musculature returns to normal 
in less than one second, although changes in 
heart rate, respiration, and skin conductance 
persist slightly longer. The startle pattem oc- 
curs in all normal humans and all mammals 
when tested in a relatively uniform manner. 
The pattem is resistant to extinction or modi­
fication by leaming, although its intensity may 
be reduced by repetition or anticipation. The 
response seems to be an instinctive mecha- 
nism for self-defense and, in humans, is prob­
ably the initiating element of more general 
emotional reactions, both motor expressions 
and conscious experiences. The startle reac­
tion—known as the Moro, or Moro embrace, 
reflex in children—is particularly conspicuous 
in infants up to three or four months old.
startsy (Eastem Orthodoxy): see starets.
Stary Oskol, also spelled starij oskol, or 
staryi oskol, city and centre of Stary Os­
kol rayon (sector), Belgorod oblast (province), 
Russian Soviet Federated Socialist Republic. 
Founded as a fortress called Oskol in 1593 
for the defense against Crimean Tatars and 
named Stary (“Old”) Oskol in 1655, it is situ­
ated on the Oskol River. Machinery and food 
industries reflect the city’s mineral and agri­
cultural hinterland. One of the largest cement 
plants in the central Russian S.F.S.R. has been 
constmcted at Stary Oskol. The city is also the 
site of a major iron and steel complex. Iron- 
ore deposits of the Kursk Magnetic Anomaly 
lie just Southwest of the city. There is a geo­
logie college and a medical school. Pop. (1989 
prelim.) 174,000.
stasis dermatitis, a type of dermatitis (q.v.).
State College, town (“borough,” Centre 
county, Pennsylvania, U.S., in the Nittany 
River valley between Bald Eagle Ridge (north­
west) and Seven Mountains (southeast), near 
the state’s geographic centre. Settled in 1859, 
it was named for Pennsylvania State College 
(now Pennsylvania State University), estab­
lished there in 1855. The Old Main building 
(1859) on the campus contains a renowned 
American mural, the “Land Grant Mural” 
by Henry Vamum Poor. The town, a service 
centre for the university (in University Park), 
is a shipping point for surrounding farmlands 
producing oats and swine. The Boal Mansion 
(1789) and Pennsylvania Military Museum 
are in nearby Boalsburg. Whipple Dam State 
Park and Skimont ski area are in the vicinity. 
Inc. 1896. Pop. (1988 est.) 44,868.
State Planning Committee: see Gosplan.
State Shintö, Japanese kokka shintö, na- 
tionalistic official religion of Japan from the 
Meiji Restoration in 1868 through World War 
II. It focused on ceremonies of the imperial 
household and public Shintö shrines.

State Shintö was founded on the ancient 
precedent of saisei itchi, the unity of reli­
gion and government. Traditionally, the kami 
(gods, or sacred powers), the Japanese em­
peror, the citizens, and the nation were all 
considered descendants of common ancestors, 
and the prosperity of all was assured by coin- 
cidence between human politics and the will 
of the gods. But Shintö came to be dominated 
by Buddhism and Neo-Confucianism, and the 
emperor was overshadowed by military rulers. 
Various efforts to restore Shintö and the em­
peror came to naught in the medieval period.

Finally, in the midst of the complex so­
cial and cultural changes that accompanied 
Japan’s modemization during the Meiji pe­
riod (1868-1912), the government set about 
to institutionalize Shintö. It assumed control
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of the Shintö shrines, established a Depart­
ment of Shintö (later changed to the status 
of a Shintö Ministry), and adopted restrictive 
policies against the other religions, including 
sect movements within Shintö. Though the 
1889 constitution included a nominal guaran- 
tee of religious freedom, obeisance at Shintö 
shrines was considered the patriotic duty of all 
Japanese, a point of view in time adopted by 
Christians, Buddhists, and followers of Kyöha 
Shintö (q.v.). The administration of the coun­
try’s more than 100,000 Shintö shrines was 
carried on by the government; Shintö moral 
teaching (shüshin) was made compulsory in 
the schools, and the divine status of the em­
peror was fostered by the political authorities.

State Shintö was abolished in 1945 by a 
decree of the Allied occupation forces that 
forbade government subsidy and support to 
Shintö shrines and repudiated the emperor’s 
divinity. The ban was continued in the postwar 
constitution. Most of the shrines previously 
administered by the government reorganized 
themselves as Shrine Shintö (q.v.).
Staten Island, island and borough, New 
York City, southeastem New York state, U.S. 
The island lies in New York Harbor south 
of Manhattan and between New Jersey and 
Brooklyn. With several smaller islands it forms 
Richmond county and the Staten Island bor­
ough of New York City. Triangulär in shape, 
the island has about 35 miles (56 km) of 
waterfront and an area of almost 60 square 
miles (155 square km). It is connected with 
Manhattan by the Staten Island Ferry, which 
carries passengers and automobiles; with New 
Jersey by several bridges; and with Brooklyn 
by the Verrazano-Narrows Bridge. The open­
ing of the latter in 1964 added considerable 
impetus to the development of the island. 
Chief centres include St. George, Port Rich­
mond, Stapleton, Tomkinsville, Tottenville, 
New Dorp, and West New Brighton.

Attempted colonization of the island, which 
was occupied by Unami Indians of the 
Delaware tribe, began in 1630 by the Dutch. 
Indian attacks dispelled permanent settlers 
until 1661, when the Dutch West India Com­
pany granted lands to French Waldenses and 
Huguenots and a colony was established at 
Oude Dorp (“Old Town”), a few miles south 
of The Narrows. The island was named for 
the Staten-Generaal (“States General”) of the 
Dutch Republic. Following the acquisition of 
New Netherland in 1664 by Great Britain, 
English and Welsh farmers established homes 
and farms on the island.
The Billopp, or Conference, House in Tot­

tenville was the scene (Sept. 11, 1776) of talks 
between representatives of the Continental 
Congress and the British in an unsuccessful 
attempt at reconciliation during the Ameri­
can Revolutionary War. The Italian patriot 
Giuseppe Garibaldi lived on the island in the 
early 1850s during his exile from Italy. In 
1898 Staten Island became one of New York 
City’s boroughs.

Staten Island is both residential and indus­
trial, with considerable manufacturing, ship- 
building, oil refining, and metalworking. It is 
the seat of Wagner College (founded 1883 in 
Rochester, moved in 1918) and Staten Island 
Community College of the City University of 
New York (1956) and is the site (1971) of 
the Staten Island campus of St. John’s Uni­
versity, New York. Points of interest include 
the Staten Island Institute of Arts and Sci­
ences, Jacques Marchais Center of Tibetan 
Art, Richmondtown (a restoration of about 30 
colonial and post-Revolutionary sites), Staten 
Island Zoo, and High Rock Park Nature Con­
servation Center. Pop. (1986 est.) 374,600.
States General (France): see Estates-Gene-
ral.
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States General, also spelled states-
GENERAL, Dutch STATEN-GENERAAL, body of 
delegates representing the United Provinces 
of the Netherlands (Dutch Republic; 1579- 
1795). It is not to be confused with the present 
Netherlands parliament of the same name.
The States General was instituted in the 

15th Century by the ruling dukes of Burgundy 
and was retained by the succeeding Habsburg 
rulers. The States General was convened on 
the command of the central government for 
the purpose of coordinating the assessment of 
provincial subsidies for the ruler’s treasury. It 
was made up of deputies of the provincial 
States (assemblies). Originally designed to fa- 
cilitate control by a foreign ruler, the States 
General after a time became an important 
vehicle for the awakening of the Netherlands’ 
national consciousness.
During the revolt of the Netherlands against 

Spanish rule (1568-1609), the States Gen­
eral met without Spanish sanction in 1576 
and became the central organ of a general 
Netherlands union; many sovereign preroga- 
tives were then arrogated to it. As defections 
by the Southern provinces and the advance of 
Spanish arms reduced the number of rebeiiing 
provinces, those remaining entered into a new 
pact, the 1579 Union of Utrecht, which clearly 
defined the powers of the States General vis-ä- 
vis the provincial States. As the central organ 
of the republic founded by this union, it was 
to have responsibility for foreign and military 
affairs; no important national decision, how­
ever, could be taken without the unanimous 
vote of the seven provincial States, the dele­
gates of which composed the States General. 
Thus, each province of the Dutch Republic 
was sovereign; no part of that sovereignty was 
given over to the States General. Intemally, 
the States General had responsibility for the 
daily administration and taxation of the Gen-
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lay outside the seven provinces and that had 
been secured against Spanish reconquest).

Because of the great provincial particularism 
in the two centuries of the republic’s exis- 
tence, the States General functioned smoothly 
only when the integrity of the state was threat- 
ened or when one of the contending political 
forces—the States of Holland or the stad­
holder, the chief provincial executive—gained 
ascendancy. Even then, however, unanimity 
in the States General was not guaranteed; oc- 
casionally majority decisions were unconstitu- 
tionally acted upon.

When the old republic collapsed in 1795 and 
gave way to the more democratie Batavian 
Republic, the States General was retained for 
a year. It was replaced by a National Assem­
bly in 1796.

The term States General was revived for the 
bicameral parliament of the Kingdom of The 
Netherlands, established in 1814.
States’ rights, all governmental rights or 
powers retained by the individual States of a 
federal union under the provisions of a federal 
constitution. In the United States, Switzer- 
land, and Australia, such powers are those that 
remain after the powers of the central govern­
ment are enumerated in the constitution. In 
Canada and Germany, on the other hand, the 
powers of both the levels of government are 
defined by specific constitutional provisions.

In the United States the term States’ rights 
has also been widely used for a variety of 
political programs. Before the Civil War it 
was the rallying cry of Southem opponents of 
Northern-inspired tariffs and Northern pro- 
posals to abolish or restrict slavery. By virtue 
of a state’s sovereignty, it had, argued the 
Southern States, the right to secede. By the 
second half of the 20th Century, it had become 
a catchword of some who opposed racial In­

tegration in public schools and of those who 
criticized the growing power of the federal 
government.

The amount of governmental authority ac- 
tually remaining in the member governments 
varies greatly among federal Systems. It is per- 
haps greatest in the United States and weakest 
in countries such as Mexico and Brazil, where 
most power is concentrated in the central gov­
ernment and the States are little more than 
administrative agencies. State power declined 
rapidly after 1900 in the United States and 
somewhat similarly in Canada and Australia. 
The major causes of this trend in the United 
States were the increased activity of the central 
government through the power of Congress to 
control interstate commerce, federal financial 
subsidies to the state governments or their 
subdivisions, national measures for combat- 
ing economic depression, and participation in 
World Wars I and II.

In general, States’ rights in such countries as

the United States suffer more from the finan­
cial subsidies of the federal government than 
from the commerce clause. These subsidies 
sometimes entail substantial central control 
in fields that are not included in the federal 
government’s enumerated powers. If the state 
government rejects the subsidy, it presumably 
damages its area financially. The result of the 
subsidy process in the second half of the 20th 
Century in the United States was that the 
federal government exercised varying degrees 
of influence, ranging from considerable to 
determinative, on vocational education, pub­
lic housing, airport construction, sewage-plant 
construction, state and local road construc­
tion, fish and game Conservation, and other 
fields that a reading of the Constitution would 
clearly indicate were States’ rights. Canadian 
and Australian experience in the 20th Century 
was similar, the central governments con- 
cemed moving through subsidies into many 
fields of state or provincial action.

States’ rights, however, may persist a long 
time. In three of the federal countries—the 
United States, Australia, and Canada—study 
commissions have concluded that it is desir- 
able to maintain the autonomous authority 
of the state or provincial governments. The 
reasons given included the training of the cit- 
izenry in democratie processes through state 
and local self-govemment, the greater oppor- 
tunity under a federal system to adapt gov­
ernmental policies to the needs of particular 
areas, and the deconcentration of power re- 
sulting from a federal system.
States’ Rights Democrat (U.S. political 
group): see Dixiecrat.
Statesman, The, English-language daily 
newspaper published in Calcutta and, with the 
Times of India and The Hindu, generally re- 
garded as one of the most influential in India.

It was established in 1875 by Robert Knight 
as an outgrowth of an earlier paper, The 
Friend of India (founded I8l7). On Knight’s 
death in 1890, his sons, Paul and Robert, as­

sumed control. The Statesman soon became 
one of India’s leading dailies in a country 
where such papers wield significantly greater 
influence than do the usually much smaller 
papers published in the various Indian lan- 
guages.

The Statesman has a liberal-independent edi- 
torial stance, and it is respected for the faimess 
of its coverage of differing points of view. Its 
audience includes opinion leaders and intellec- 
tuals from throughout Indian society, and its 
makeup style is somewhat sedate. Like other 
major Indian dailies, it allots a relatively high 
Proportion qf its space—about one-fourth— 
to foreign news.
Statia (Netherlands Antilles): see Sint Eu- 
statius.
statics, in physics, the subdivision of me- 
chanics that is concemed with the forces that 
act on bodies at rest under equilibrium con- 
ditions. Its foundations were laid more than

2,200 years ago by the ancient Greek mathe- 
matician Archimedes and others while study- 
ing the force-amplifying properties of simple 
machines such as the lever and the axle. The 
methods and results of the Science of stat­
ics have proved especially useful in designing 
buildings, bridges, and dams, as well as cranes 
and other similar mechanical devices. To be 
able to calculate the dimensions of such struc- 
tures and machines, architects and engineers 
must first determine the forces that act on 
their interconnected parts. Statics provides the 
analytical and graphical procedures needed to 
identify and describe these unknown forces.

Statics assumes that the bodies with which it 
deals are perfectly rigid. It also holds that the 
sum of all the forces acting on a body at rest 
has to be zero (i.e., the forces involved bal­
ance one another) and that there must be no 
tendency for the forces to tum the body about 
any axis. These three conditions are indepen­
dent of one another, and their expression in 
mathematical form comprises the equations 
of equilibrium. When all the forces lie in the 
same equations, there are only three equa­
tions, and so only three unknown forces can 
be calculated. If more than three unknown 
forces exist, it means that there are more 
components in the structure or machine than 
are required to support the applied loads or 
that there are more restraints than are needed 
to keep the body from moving. Such unnec- 
essary components or restraints are termed 
redundant (e.g., a table with four legs has one 
redundant leg) and the system of forces is 
said to be statically indeterminate. The num­
ber of equations available in statics is limited 
because of a neglect of the deformations of 
loaded bodies, a direct consequence of the 
underlying premise that any solid body under 
consideration is ideally rigid and immutable 
as to shape and size under all conditions.
stationary rings (gymnastics): see rings.
Statistical mechanics, branch of physics that 
combines the principles and procedures of

“The Folly of Secession,” 1861 cartoon
By courtesy of the Department of Special Collections, The University of Chicago Library, William E. Barton Collection of Lincolniana



statistics with the laws of both classical and 
quantum mechanics. It aims to predict and 
explain the measurable properties of macro- 
scopic Systems on the basis of the properties 
and behaviour of the microscopie constituents 
of those Systems. Statistical mechanics, for ex­
ample, interprets thermal energy as the energy 
of atomic particles in disordered States and 
temperature as a quantitative measure of how 
energy is shared among such particles. Statis­
tical mechanics draws heavily on the laws of 
probability, so that it dóes not concentrate on 
the behaviour of every individual partiele in 
a macroscopic substance but on the average 
behaviour of a large number of particles of 
the same kind.

The mathematical structure of Statistical me­
chanics was established by the U.S. physi­
cist J. Willard Gibbs in his book Elementary 
Principles in Statistical Mechanics (1902), but 
two earlier physicists, James Clerk Maxwell 
of Great Britain and Ludwig E. Boltzmann 
of Austria, are generally credited with hav­
ing developed the fundamental principles of 
the field with their work on thermodynamics. 
Over the years the methods of Statistical me­
chanics have been applied to such phenom- 
ena as Brownian motion (i.e., the random 
movement of minute particles suspended in 
a liquid or gas) and electric conduction in 
solids. They also have been used in relating 
computer simulations of molecular dynamics 
to the properties of a wide range of fluids and 
solids.
statistics, Science of making valid inferences 
about the characteristics of a group of persons 
or objects on the basis of numerical infor- 
mation obtained from a randomly selected 
sample of the group. There are two broad sub- 
divisions of this subject: descriptive statistics 
and theoretical statistics.

A brief treatment of statistics follows. For 
füll treatment, see macropaedia: Statistics.
The principal descriptive quantity derived 

from sample data is the mean, which is the 
arithmetic average of the sample data. It serves 
as the most reliable single measure of the 
value of a typical member of the sample. If 
the sample contains a few values that are so 
large or so small that they have an exaggerated 
effect on the value of the mean, the sample 
is more accurately represented by the median, 
the value that half the sample values fall be­
low and half above.
As measures of the dispersion of the values 

about their mean, the quantities most com­
monly used are the variance and its square 
root, the Standard deviation. The variance is 
calculated by determining the mean, subtract- 
ing it from each of the sample values (yielding 
the deviation of the samples), and then av- 
eraging the squares of these deviations. The 
mean and Standard deviation of the sample 
are used as estimates of the corresponding 
characteristics of the entire group from which 
the sample was drawn. They do not, in gen­
eral, completely describe the distribution of 
values within either the sample or the par- 
ent group; indeed, different distributions may 
have the same mean and Standard deviation. 
They do, however, provide a complete de- 
scription of the so-called normal distribution, 
in which positive and negative deviations from 
the mean are equally common and small de­
viations are much more common than large 
ones. For a normally distributed set of val­
ues, a graph showing the dependence of the 
frequency of the deviations upon their magni­
tudes is a bell-shaped curve. About 68 percent 
of the values will differ from the mean by less 
than the Standard deviation, and almost 100 
percent will differ by less than three times the 
Standard deviation.
The theory of statistics is grounded in math­

ematical probability and in idealized concepts 
of the group under study, called the popu­
lation, and the sample. The statistician may

view the population as a set of balls from 
which the sample is selected at random, that 
is, in such a way that each ball has the same 
chance as every other one for inclusion in the 
sample. The characteristic of interest in the 
population is idealized as a physical property 
of the balls; for example, they may be of 
two colours, red and blue. As an illustration, 
suppose one is studying opinions on a certain 
issue, and the characteristic is described as the 
favouring of an associated policy. The mem­
bers of the population having this character­
istic may be identified with the red balls, and 
those not having it may be identified with the 
blue balls. The problem under study is usually 
stated in the form of a question about the 
proportions of balls having specified colours; 
for example, one may wish to test whether a 
majority of the population is in favour of the 
policy under consideration.

The model described above has been stud­
ied in the context of probability theory since 
the 17th Century. It has been shown that 
when the sample is drawn at random, the 
membership of the sample is govemed by the 
composition of the population according to 
well-determined laws of probability. Statistics 
makes use of these laws by devising methods 
of inferring the composition of the popula­
tion from that of the sample. The theory of 
statistics makes it possible to evaluate the per­
formance of a Statistical procedure in terms of 
the proportions of samples leading to a correct 
conclusion.

Inferences made in statistics are of two types. 
The first is estimation, which involves the de- 
termination, with a possible error due to sam­
pling, of the unknown value of a population 
characteristic, such as the proportion having a 
specific attribute or the average value of some 
numerical measurement. Estimates of popula­
tion characteristics are generally accompanied 
by the ‘Standard errors’ of the estimates; these 
are margins that determine the possible errors 
arising from the fact that the estimates are 
based on random samples and not on a com­
plete population census. The second type of 
inference is hypothesis testing. It involves the 
definitions of a ‘hypothesis’ as one set of pos­
sible population values and an ‘alternative’, a 
different set. There are many Statistical proce­
dures for determining on the basis of a sample 
whether the true population characteristic be- 
longs to the set of values in the hypothesis or 
the alternative.

Statistics is used in every type of scientific 
work and in much commercial and industrial 
work. For very large populations, the size of 
the sample needed for Standard Statistical pro­
cedures is entirely independent of the size of 
the underlying population. This is illustrated 
in a very dramatic way in general elections 
for public office. Statisticians are able to make 
very accurate estimates of the outcome of the 
election on the basis of very small sample re­
turns.
Statius, in füll publius papinius statius 
(b. c. ad  45, Neapolis, Italy—d. 96, probably 
Neapolis?), one of the principal Roman epic 
and lyric poets of the Silver Age of Latin liter­
ature (ad  18-133). His occasional poems, col­
lected under the title Silvae (“Forests”), apart 
from their literary merit, are valuable for their 
description of the life style of a wealthy and 
fashionable class—the libertini, or freedmen— 
during the reign of the emperor Domitian.

His father was also a poet, and Statius seems 
to have been trained as one from childhood. 
Little is known of his life. He lived at Rome 
and was a court poet under Domitian, who 
awarded him a prize in 89 or 90. He was, 
however, unsuccessful in the Capitoline com­
petition at Rome, probably on its third cele- 
bration in 94, and shortly afterward returned 
to Neapolis.

The role of court poet seems to have suited 
Statius, who used without scruple the flattery
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that was inevitable under Domitian and ex- 
ploited it in a way that suited his own nature. 
He was talented, and his poetic expression, 
despite its faults, is rich, buoyant, and felici- 
tous.

Statius is at his best in the five books of the 
Silvae. Of the 32 poems, five are devoted to 
flattery of the Emperor and his favourites. An­
other group gives picturesque descriptions of 
the villas and gardens of his friends, members 
of an acquisitive and ostentatious class who 
surrounded themselves with art works and an- 
tiques and patronized the poet in retum for 
his versified praises. There is a striking descrip­
tion of the gifts and amusements provided by 
the Emperor for the Roman populace at the 
Satumalia, the festival of the winter solstice, 
and his birthday ode honouring the poet Lu- 
can has, along with the usual exaggerations, 
some good lines and shows an appreciation of 
earlier Latin poets. Also estimable are poems 
dealing with family affection and personal loss 
and one poem to sleep.

Statius completed one epic, the 12-book 
Thebaid, but only two books of another, the 
Achilleid. The Thebaid, a more ambitious 
work, describes the struggle of the brothers 
Polyneices and Eteocles for the throne of the 
ancient Greek city of Thebes. It has many fea­
tures borrowed from Virgil, but suffers from 
overstatement and exaggeration. The work be- 
gins and ends, however, with passages that 
convey an atmosphere of dramatic tension 
and considerable tragic power. The Achilleid 
gives a charming account of the early educa­
tion of Achilles, but at the point at which he 
is taken off to Troy by Odysseus, the poem 
was evidently interrupted by the poet’s death. 
There is an edition of Statius’ works with 
an English translation by J.H. Mozley in the 
Loeb Classical Library, 2 vol. (1928).
Statius Caecilius: see Caecilius, Statius.
Statler, Ellsworth Milton (b. Oct. 26, 
1863, Somerset County, Pa., U.S.—d. April 
16, 1928, New York City), U.S. hotel owner, 
founder of the Statler chain.

Statler grew up in Somerset County, Penn­
sylvania, and in Bridgeport, Ohio. Through 
most of his childhood he had to work because 
of his family’s poverty, and at 13 he got a job 
as a bellboy in a hotel in Wheeling, W.Va. 
He advanced to hotel clerk and studied hotel 
management and bookkeeping. Within a few 
years he was mnning his own lunch room and 
billiard hall in Wheeling. In 1896 he moved 
to Buffalo, N.Y., and took over the restaurant 
concession at the Ellicott Square Building. 
Two years later, when Buffalo was designated 
as the site of the Pan-American Exposition to 
be held in 1901, Statler built his first hotel, a 
temporary building of 2100 rooms, near the 
exposition grounds. The reputation he eamed 
from this venture won him the task of build­
ing the Inside Inn at the Louisiana Purchase 
Exposition in St. Louis in 1904. The same 
year he built the Statler Hotel in Buffalo, and 
his holdings were soon expanded into a chain 
of hotels in Detroit, Cleveland, St. Louis, and 
New York City.

The slogan of his hotel business was “The 
customer is always right,” and he took pains 
to provide for comfort and convenience in 
his hotels. The Statler Hotel in Buffalo was 
the first in the country in which each room 
had running water and a private bath. By the 
mid-1920s the Statler hotel properties were 
the largest in the nation owned by a single 
individual. In 1927 he opened his last hotel, 
in Boston. He died the following year.
Statue of Liberty (New York Harbour, 
U.S.): see Liberty, Statue of.
status, social: see social status.
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Statute labour, unpaid work on public pro- 
jects required by law. Under the Roman Em­
pire, certain classes of the population owed 
personal services to the state or to private pro- 
prietors—for example, labour in lieu of taxes 
for the upkeep of roads, bridges, and dikes; 
unpaid labour by coloni (tenant farmers) and 
freedmen on the estates of landed proprietors; 
and labour requisitioned for the maintenance 
of the postal Systems of various regions. The 
feudal system of corvée—regulär work that 
vassals owed their lord—developed from this 
Roman tradition. (The term corvée, meaning 
contribution, is now often used synonymously 
with Statute labour.)

Similar labour obligations have existed in 
other parts of the world. In Japan the yd Sys­
tem of imposing compulsory labour on the 
farmers was incorporated in the tax system in 
the 7th Century. The Egyptians used the cor­
vée for centuries to obtain labour to remove 
the mud left at the bottom of the canals by the 
rising of the Nile River. In various times and 
places the corvée has been used when money 
payment did not provide sufficiënt labour for 
public projects. In wartime the corvée was 
sometimes used to Sugmciit regulur troops m 
auxiliary capacities.

The corvée differs from forced labour in 
being a general and periodic short-term Obli­
gation; forced labour is usually prescribed for 
a long or indefinite period as a method of 
discipline or of discrimination.
Statute of — -----: see under substantive
word (e.g., Westminster, Statute of; limita- 
tions, Statute of).
Statuto Albertino (March 4, 1848), consti­
tution granted to his subjects by King Charles 
Albert of Piedmont-Sardinia; when Italy was 
unified under Piedmontese leadership (1861), 
it became the constitution of the Kingdom of 
Italy. Originally it was a rather conservative 
document that set up a strong constitutional 
monarchy; its spirit was subsequently altered, 
at first in a liberal way, to adapt it to the 
parliamentary government of the late 19th 
and early 20th centuries, and then in an au- 
thoritarian direction under Benito Mussolini’s 
Fascist regime (1922-43).

The Statuto, granted by the King during a pe­
riod of European liberal revolutions in 1848, 
was based on the French Charter of 1830. It 
ensured citizens equality before the law and 
gave them limited rights of free assembly and 
of free press but gave voting rights to less 
than 3 percent of the population. The Statuto 
established the three classic branches of gov- 
emment: the executive, which meant the lang; 
the legislative, divided between the royally 
appointed Senate and an elected Chamber of 
Deputies; and a judiciary, also appointed by 
the king. Originally, it was the king who pos- 
sessed the widest powers: he controlled foreign 
policy and had the prerogative of nominating 
and dismissing ministers of state.

In practice, the Statuto was modified to 
weaken the king. The ministers of state be­
came responsible to the parliament, and the 
office of prime minister, not provided for in 
the constitution, became prominent. The king, 
however, retained an important influence in 
foreign affairs, and in times of domestic crisis 
his role was pivotal. The social base of the 
constitution was gradually broadened so that 
by 1913 universal adult male suffrage was 
virtually achieved. Under the Fascist regime 
the Statuto was substantially modified to put 
control of the government in the hands of 
the Fascist Party. The Statuto was officially 
abolished when the constitution of the Italian 
republic went into effect in 1948.
Staubach, Roger (Thomas) (b. Feb. 5, 
1942, Cincinnati, Ohio, U.S.), U.S. collegiate

and professional football quarterback, who 
was important to the establishment of the Na­
tional Football League (nfl) Dallas Cowboys 
as a dominant team.

Staubach began to play football in the sev- 
enth grade, and at the U.S. Naval Academy 
(Annapolis, Md.) his record as a quarterback 
was 4,253 yards gained (1962-65), of which 
3,571 yards were by passing, and 18 touch- 
downs scored. His percentage of passes com­
pleted of .631 in one year was a National 
Collegiate Athletic Association (ncaa) record. 
He was named All-American (1963) and won 
the Heisman Trophy as the best collegiate 
player in 1963. He also won letters in basket­
ball and baseball. He served in the U.S. Naval 
Reserve (1965-69).

During Staubach’s career with the Cowboys 
(1969-79), they were in the playoffs every year 
but one (1974) and played in four Super Bowl 
games (won 1972, 1978; lost 1976, 1979). 
Staubach led the league in passing in four sea- 
sons (1971, 1973, 1978-79). With Staubach, 
the Cowboys won 14 games in which, with 
two minutes to play, they were either tied 
or losing. Staubach announced his retirement 
from football in 1979 and was briefly a Sports 
announcer before establishing a real estate 
business.
Staudinger, Hermann (b. March 23, 1881, 
Worms, Ger.—d. Sept. 8, 1965, Freiburg im 
Breisgau, W.Ger.), German chemist who won 
the 1953 Nobel Prize for Chemistry for con- 
tributing to the development of plastics.

Staudinger
Bavaria-Verlag

After receiving his Ph.D. from the Univer­
sity of Halle (1903) and holding several aca­
demie posts, Staudinger became professor at 
the University of Freiburg (1926) and research 
director (1940-51).

Staudinger showed that small molecules form 
long, chainlike structures (polymers) by Chem­
ical interaction and not simply by physical 
aggregation. He suggested that such linear 
molecules could be synthesized by various pro­
cesses and maintain their individuality despite 
Chemical modification. He further showed 
how it is possible to build up high-polymer 
networks and established the relationship be­
tween the molecular weight of a high polymer 
and its viscosity.
Staudt, Karl George Christian von (b. Jan. 
24, 1798, Imperial Free City of Rothenburg 
—d. June 1, 1867, Erlangen, Bavaria), Ger­
man mathematician who developed the first 
complete theory of imaginary points, lines, 
and planes in projective geometry.

Staudt served as professor of mathematics 
at the Polytechnic School at Nürnberg from 
1827 to 1835, when he was appointed to the 
staff of the University of Erlangen. He found 
a way to construct a regulär inscribed polygon 
of 17 sides using only compasses and created 
a geometry of position, independent of all 
measurement. He also worked on the arith- 
metical properties of Bernoulli numbers, and 
the Von Staudt-Clausen theorem is named in 
part for him. Among his published works are 
Geometrie der Lage (1847; “The Geometry of

Projection”) and Beiträge zur Geometrie der 
Lage (1856-60; “The Basis of Projective Ge­
ometry”).
Stauffenberg, Claus, Graf (Schenk) von
(Count Schenk of) (b. Nov. 15, 1907, Jetting­
en, Ger.—d. July 20, 1944, Berlin), German 
army officer who carried out an unsuccessful 
attempt to assassinate Adolf Hitler.
An army colonel and chief of a panzer divi- 

sion in the North African campaign, Stauffen­
berg was severely wounded (losing his left eye, 
right hand, and two fingers of his left hand) in 
April 1943 and subsequently reassigned to the 
Berlin reserve army staff. In the ever-widen- 
ing conspiracy of army officers against Hitler, 
he assumed a leading role and reserved for 
himself the central task of carrying out the 
proposed assassination. After two preliminary 
attempts he succeeded in placing a bomb in 
Hitler’s headquarters at Rastenburg (July 20, 
1944), which, however, failed to kill the dic­
tator. A planned simultaneous coup in Berlin 
likewise miscarried; Stauffenberg and a few of 
his co-conspirators were summarily executed 
the night of July 20 in Berlin—the first of 
several thousands who ultimately died in the 
bloody aftermath of the affair.
Stauning, Thorvald (b. Oct. 26, 1873, 
Copenhagen-—-d. May 3, 1942, Copenhagen), 
Danish Social Democratie statesman who as 
prime minister (1924-26, 1929-42) widened 
the base of his party by gaining passage of key 
economic and social welfare legislation.
A tobacco worker and trade unionist, 

Stauning was elected secretary of the Social 
Democratie Party in 1898 and entered the 
Folketing (lower house of Parliament) in 1906. 
After becoming party chairman in 1910, he 
served from 1916 to 1920 in the Radical-Lib- 
eral ministry of Carl Theodor Zahle, which 
sponsored reforms of the judicial and land- 
holding Systems and of local governments.

The monetary reforms of Stauning’s first ad- 
ministration aggravated depressed conditions 
in industry and agriculture and led to his de- 
feat in the 1926 elections. Retuming to office 
in 1929 to head a Social Democratic-Radi- 
cal-Liberal coalition, he soon gained support 
for measures reducing military expenditures 
and reforming the nation’s criminal code. In 
1931 he achieved a compromise with the Op­
position parties that provided relief to farmers 
and the unemployed through increased tax- 
ation, the first of a series of “compromise 
agreements.”

After leading the Social Democratie Party to 
its greatest electoral victory in 1935, Stauning 
benefitted from improving economic condi­
tions in the late 1930s. He failed in 1939, how­
ever, to gain a constitutional reform to create 
a unicameral parliamentary system. Although 
his government signed a nonaggression treaty

Stauning, detail from an oil painting by 
Heinrich Dohm, 1929
By courtesy of the Nationalhistoriske Museum paa 
Frederiksborg, Denmark

with Germany in May 1939, German forces 
occupied Denmark the following year. He re­
mained as head of a coalition government 
under German occupation until his death.



Staunton, city and seat (1738), but admin­
istrative^ independent, of Augusta County, 
northwest Virginia, U.S., on the Shenandoah 
River, between the Shenandoah National Park 
(east) and the George Washington National 
Forest (west), 45 mi (72 km) northwest 
of Charlottesville. Founded by John Lewis 
in 1736, it was named for Lady Rebecca 
Staunton, wife of Sir William Gooch, a colo­
nial govemor. Prior to 1784 it was the Capital 
of the Northwest Territory. During the Amer­
ican Revolution, the Virginia legislature met 
there for a brief period in the Trinity Parish 
Church, rebuilt in 1855 as the Old Trinity 
Church. An important supply base during the 
Civil War, the town was twice occupied by 
Federal troops. Staunton was the first U.S. 
community to adopt the city-manager plan of 
municipal government (1908).

Staunton is a market and shipping point 
for fruit, poultry, cattle, grain, and vegetables; 
diversified manufactures include razors, fumi- 
ture, textiles, and air conditioners. Mary Bald­
win College (1842) and the Virginia School for 
the Deaf and Blind (1838) are in the city. Pres. 
Woodrow Wilson was bom in Staunton, and 
his birthplace, a Presbyterian manse (1846), 
was made a national shrine in 1941. A memo- 
rial to Cyrus Hall McCormick, inventor of 
the mechanical reaper (1831), including his 
restored farm and workshop, is nearby. Inc. 
town, 1801; city, 1871. Pop. (1980) 21,857.
Staunton, Howard (b. 1810—d. June 22, 
1874, London), British Chess master and de­
signer of Chess pieces who was considered to 
be the world’s leading player in the 1840s. In 
1841 Staunton founded the first English Chess 
magazine, and in 1851 he took the lead in or- 
ganizing the first modem international Chess 
toumament in London, where, however, he 
came in only fourth.

Little is known about Staunton’s early life. 
He apparently began as an actor and subse­
quently wrote on Shakespeare, Publishing an 
edition of his plays in monthly parts. After 
he won most of a series of 21 games against 
the top French player, Saint Amant, in 1843, 
he was proclaimed Europe’s leading player, 
but he refused a match with Paul Morphy in 
1858 with the excuse that he was preparing 
a Shakespeare edition; it is generally believed, 
however, that he would have been beaten 
by Morphy. Several years earlier, he had de­
veloped a heart condition that limited his 
stamina. His designs for Chess pieces, com­
pleted in 1849, are still preferred for serious 
toumaments and matches.
Staupitz, Johann von (b. 1468/69, Mot- 
terwitz, near Leisnig, Wettin Lands—d. Dec. 
28, 1524, Salzburg, Austria), vicar general of 
the German Augustinians during the revolt 
against the Roman Catholic Church led by 
Martin Luther, of whom, for a time, he was 
teacher, patron, and counsellor.

From 1483 to 1489 Staupitz studied at the 
universities of Cologne and Leipzig, becoming, 
possibly at Munich, an Augustinian. A doctor 
of theology (1500), he helped found the Uni­
versity of Wittenberg, where he became the 
theological faculty’s first dean in 1502. The 
following year he was chosen vicar general of 
the Augustinians.

At Wittenberg from 1508, Staupitz began 
his highly influential relationship with Luther, 
whom he spiritually directed. His attempt to 
revive stricter discipline and to unite two 
branches of the Augustinians in Germany led 
to revolt, and Luther was one of two monks 
chosen to present at Rome the appeal of 
some of the order’s dissident houses. The ap­
peal failed, and Luther retumed to become 
Staupitz’ loyal supporter, particularly of his 
campaign against indulgences. He encouraged 
Luther to take a doctorate and become a 
teacher, and Luther succeeded him in the 
chair of biblical theology at Wittenberg.
As Luther’s theological difficulties became

acute and led to his break with the Roman 
Catholic Church, Staupitz gradually withdrew 
his support from his protégé. In 1520 he re­
signed as vicar general, becoming, at Salzburg 
in 1522, a Benedictine and subsequently ab- 
bot of St. Peter’s Abbey. In the end Staupitz 
no longer sympathized with Luther’s doc­
trine, which he finally condemned as heresy.
A. Jeremias’ edition of Johann von Staupitz, 
Luthers Vater und Schüler (“Johann von 
Staupitz, Luther’s Father and Student”) ap­
peared in 1926.
staurolite, silicate mineral produced by con­
tact metamorphism that is characteristic of 
crystalline schists. It is typical in region- 
ally metamorphosed argillaceous (clayey) Sed­
iments, and, where widespread, it is used

Staurolite from (left) New Mexico, (right) South 
Carolina
Floyd R. Getsinger— EB Inc.

as an index for metamorphic zoning. Inter­
penetrant, cmciform-twinned brown crystals 
are characteristic and very common; these 
are often used as omaments (fairy crosses or 
stones). Staurolite occurs in Virginia, North 
Carolina, and Georgia embedded in schist or 
as weathered detritus. Other occurrences in­
clude Switzerland, Brazil, and Brittany. For 
Chemical formula and detailed physical prop­
erties, see silicate mineral (table).
Stavanger, city and seaport, seat of Rogaland 
fylke (county), southwestem Norway. Situated 
on the east side of a peninsula, with the Nor­
wegian Sea on the west and Gandafjorden, a 
south branch of broad Boknafjorden, on the 
east, Stavanger was settled in the 8th Century. 
It became the seat of a bishopric in the 12th 
Century, when the Cathedral of St. Swithin 
was built. Although it received a royal charter 
as a trading town in 1425, Stavanger grew very 
slowly. After the Reformation its bishopric 
was transferred to Kristiansand in 1682, but 
a new Lutheran bishopric was reestablished 
there in 1925.

Food processing, especially the canning of 
sardines and other fish products, shipbuilding, 
and shipping are the chief economic activities 
along with the refining of North Sea oil, first 
drilled in 1971. Stavanger became the centre 
for all service activities connected with Nor- 
way’s burgeoning North Sea oil and gas in­
dustry. Stavanger’s protected ice-free harbour 
is the closest major Norwegian port to Great 
Britain. The Norwegian Canning School is 
located there, as are the Kongsgärd Gram- 
mar School (formerly a royal residence), the 
Valbergtam Watchtower, an art gallery, and 
a museum housing folklore, marine, archae- 
ological, and natural-history collections. The 
Cathedral of St. Swithin, with its Norman and 
Gothic architecture, is a populär tourist at- 
traction. Stavanger is the gateway to the Jaeren 
agricultural district, lying to the south of the 
city. Pop. (1983 est.) mun., 92,012.
stave (music): see staff.
stave church, in architecture, type of wooden 
Christian church built in Norway in the Mid­
dle Ages. While the earliest stave churches date 
from the beginning of the 1 Ith Century, when 
Christianity had begun to spread throughout 
Norway, most of the 500 to 600 churches
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eventually constmcted date from the 12th Cen­
tury. As the congregations became too large, 
these extraordinary stave churches had to be 
replaced by quite ordinary Romanesque edi- 
fices.

The stone foundation of the stave church 
supports four horizontal wooden beams, from 
which rise four corner posts, or staves. The 
posts are joined together by four upper cross- 
beams. Thus, the basic boxlike frame of the 
church is formed. From this framework, tim- 
bers extend outward, supporting a series of 
uprights, or masts. (Indeed, these churches are 
sometimes called “mast churches.”) In this 
way, open aisles are created on all sides of the 
nave, or central area. The sanctuary itself is 
a small shed projecting from one end of the

Stave church, at Heddal, Telemark, Nor., originally 
built in the 13th Century
Norwegian Information Service

nave. Outer walls are formed of upright planks. 
There may be four or more ranks of masts, 
with an equal number of triangulär frames ris- 
ing above them, gradually diminishing in size. 
The church at Borgund, built about 1150, 
is one of about 24 extant examples. Its six 
levels of double-sloped roof, shell-like exterior 
shingles, and elaborate carvings of dragons 
and other legendary motifs give this typical 
stave church its remarkably picturesque and 
vigorous appearance. The largest extant stave 
church was built at Heddal in 1250.

Consult the index  first

Stavenhagen, Bernhard (b. Nov. 24, 1862, 
Greiz, Reuss-Greiz—d. Dec. 25, 1914, Gene­
va), German pianist and conductor who played 
in the virtuoso style of Franz Liszt. He was 
one of Liszt’s last pupils (1885-86) and gave 
the oration at Liszt’s funeral. From 1886 to 
1900 he toured most European countries and 
America. He was court conductor at Weimar 
from 1895 to 1898 and at Munich from 1898 
to 1907, and conducted the municipal orches­
tra of Geneva from 1907 until his death. His 
cadenzas for Beethoven’s second and third 
piano concertos are still played occasionally 
today.
Stayer (Kiribati): see Vostok Island.
Stavisky affair, French financial scandal of 
1933 that, by triggering right-wing agitation, 
resulted in a major crisis in the history of the 
Third Republic (1870-1940).
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The scandal came to light in December 1933 
when the bonds of a credit Organization in 
Bayonne, founded by the financier Alexandre 
Stavisky, proved worthless. When Stavisky was 
found dead in January 1934, police officials 
said that he had committed suicide. Members 
of the French right believed, however, that 
Stavisky had been killed to prevent revelation 
of a scandal that would involve prominent 
people, including ministers and members of 
the legislature. Attempts by the government 
to hush up the affair encouraged populär 
belief in the essential corruption of the par­
liamentary regime. The flourishing antirepub- 
lican leagues, principally the fascistlike Action 
Frangaise and the Croix de Feu, led populär 
demonstrations in hopes of overthrowing the 
regime. These agitations, which culminated in 
the riot of Feb.. 6, 1934, in which 15 persons 
were killed outside the Chamber of Deputies, 
were sufficiently widespread to force the res- 
ignations of two successive prime ministers 
of the ruling left-wing coalition. But the es­
tablishment of a centre government of na­
tional union under former president Gaston 
Doumergue in February 1934 restored confi- 
dence and ended the threat to the republic.
Stavropol (city, Kuybyshev oblast, Russian 
S.F.S.R.): see Tolyatti.
Stavropol, kray (region), southwestem Rus­
sian Soviet Federated Socialist Republic, oc- 
cupying an area of 31,100 square miles (80,- 
600 square km) on the northern flank of 
the Great Caucasus. The territory Stretches 
from the Crestline, which reaches 13,274 feet 
(4,046 m) in Mount Dombay-Ulgen, across 
the lower parallel ranges, which are broken by 
deep river gorges, and then across the exten­
sive foreland known as the Stavropol Upland, 
to the low plains of the Manych Depression 
and the Caspian Depression. The mountain 
area, which forms the Karachay-Cherkess au- 
tonomous oblast (province) within the kray, is 
densely forested on the lower slopes with de- 
ciduous trees, giving way higher up to conifers, 
above which are alpine meadows and bare 
rock and ice. The foreland and lowlands are 
mostly fertile steppe soils, now largely un­
der cultivation; in the drier east (the Nogay 
Steppe), semidesert conditions prevail, with 
sage Vegetation predominating.
Agriculture in the territory is highly de­

veloped and is dominated by wheat, corn 
(maize), fodder, and industrial crops, chiefly 
sunflowers, flax, mustard, castor beans, and 
potatoes. Large numbers of cattle and sheep 
are kept, mainly based on transhumance be­
tween the high mountain pastures in summer 
and the dry Nogay Steppe in winter. Most of 
Stavropol’s industries are based on the pro­
cessing of farm produce, but there are large 
deposits of natural gas, first discovered in 
1910. The gas is piped as far as Moscow and 
also is used locally in the Chemical industries 
of Nevinnomyssk. In the Caucasus foothills 
are many mineral springs and a number of spa 
and resort towns. Pop. (1987 est.) 2,778,000.
Stavropol, city and administrative centre of 
Stavropol kray (region), southwestem Russian 
Soviet Federated Socialist Republic, situated 
on the Stavropol Upland near the source of 
the Grachovka River. It was founded in 1777 
as a fortress. Although it was at first a ma­
jor route and administrative centre, the city 
was later bypassed by the Rostov-Baku rail­
way, and its original functions declined. Be­
tween 1935 and 1943 the city was known as 
Voroshilovsk. Today Stavropol’s main impor­
tance is in processing farm produce from its 
fertile hinterland, especially flour milling, wine 
making, and meat-packing; machine build­
ing and the Chemical and clothing industries 
are also important. An attractive city with

tree-lined streets laid out on a grid pattem, 
Stavropol has medical, agricultural, linguistic, 
and teacher-training institutes and a research 
institute for sheep and goat husbandry. Pop. 
(1987 est.) 306,000.
Ste.: see under Sainte.
Stead, Christina Ellen (b. July 17, 1902, 
Rockdale, Sydney, Australia—d. March 31, 
1983, Sydney), Australian novelist known for 
her political insights and firmly controlled but 
highly individual style.

Stead was educated at New South Wales 
Teachers College; she traveled widely and at 
various times lived in the United States, Paris, 
and London. In the early 1940s she worked as 
a screenwriter for Metro-Goldwyn-Mayer Stu­
dios, and in 1952 she married William Blake, 
an American writer of historical romances, 
with whom she settled in London. In 1974, 
however, she returned to her native Australia.

Her first published work was a collection 
of short stories, The Salzburg Tales (1934). 
Seven Poor Men of Sydney, published later 
the same year, deals with a band of young 
revolutionaries and provides a fascinating por- 
trayal of Sydney’s waterfront. Her finest and 
most highly praised novel, and One which 
went virtually uiïrecognïzed for 25 years, is 
The Man Who Loved Children (1940; rev. ed. 
1965). The work depicts marriage as a state 
of savage and continuous warfare, in which 
the husband reveals himself to be basically 
fascistic, far removed from the civilized man 
he thinks he is, while his wife has become 
a bitter termagant. The novel’s theme epito- 
mizes the author’s concern with the human 
craving for two seemingly irreconcilable qual- 
ities, those of personal freedom and love. The 
book is utterly unsentimental and in the first 
half achieves moments of real comedy, but its 
overall effect is bitter and tragic. Stead is gen­
erally regarded as a feminist writer, although 
she shunned such a label.

Stead’s other works include The Beauties and 
Furies (1936), House of AU Nations (1938), 
For Love Alone (1944), A Little Tea, a Little 
Chat (1948), The People with the Dogs (1952), 
Dark Places of the Heart (1966; U.K. title 
Cotters’ England), The Little Hotel (1973), 
and Miss Herbert (1976). A Christina Stead 
Reader was published in 1979.
Stead, William Thomas (b. July 5, 1849, 
Embleton, Northumberland, Eng.—d. April 
15, 1912, at sea, North Atlantic), British jour­
nalist, editor, and publisher who founded the 
noted periodical Review of Reviews (1890).

Stead was educated at home by his father, a 
clergyman, until he was 12 years old and then 
attended Silcoates School at Wakefield. He be­
came an apprentice in a merchant’s counting- 
house and in about 1870 began to contribute 
to the Liberal daily newspaper Northern Echo 
at Darlington. The following year he was in- 
vited to become the Echo’s editor. He and 
the paper diligently supported Prime Minister 
W.E. Gladstone. In 1880 he went to London 
as assistant editor of the Pall Mall Gazette 
under John Morley, later Viscount Morley. 
When Morley went into Parliament, Stead 
succeeded him as editor and made of the Pall 
Mall Gazette a sprightly and unconventional 
journal. He introduced such modem journal- 
istic techniques as the use of illustrations. He 
also developed the interview form in news­
paper writing. His press campaigns effected 
many changes, including the improvement of 
British naval defenses.
In 1890 Stead decided to give up daily jour- 

nalism in favour of the monthly joumal he 
founded, Review of Reviews. He was known 
for his cmsades in the journal’s pages on be­
half of such diverse causes as British-Russian 
friendship, ending child Prostitution, the re­
form of England’s criminal codes, and the 
maintenance of international peace. As edi­
tor and publisher of the Review of Reviews,

he wrote on psychic phenomena, spiritualism, 
the “civic church,” and many other subjects. 
In 1904 Stead tried to found a newspaper, The 
Daily Paper, but it failed, and he narrowly 
avoided bankruptcy.

Stead was traveling as a passenger on the 
British transatlantic liner Titanic when the 
ship stmck an iceberg and sank, and he was 
one of the 1,517 passengers who perished.
steady-state theory, in cosmology, a view 
that the universe is always expanding but 
maintaining a constant average density, mat­
ter being continuously created to form new 
stars and galaxies at the same rate that old 
ones become unobservable as a consequence 
of their increasing distance and velocity of 
recession. A steady-state universe has no be- 
ginning or end in time; and from any point 
within it the view on the grand scale—i.e., the 
average density and arrangement of galaxies— 
is the same. Galaxies of all possible ages are 
intermingled.

The theory was first put forward by Sir 
James Jeans in about 1920 and again in re- 
vised form in 1948 by Hermann Bondi and 
Thomas Gold. It was further developed by Sir 
Fred Hoyle to deal with problems that had 
arisen in connection with the alternative big- 
bang hypothesis. Observations since the 1950s 
have produced much evidence contradictory 
to the steady-state picture and supportive of 
the big-bang model (q.v.).
stealth, any military technology intended to 
make vehicles or missiles nearly invisible to 
enemy radar or other electronic detection.

Research in antidetection technology began 
soon after radar was invented. During World 
War II, the Germans coated their U-boat 
snorkels with radar-absorbent material. In the 
postwar era, researchers sought to discover the 
nature of “radar echoes,” trying to determine 
what factors contribute to the echoes, or beams 
of electromagnetic radiation (notably at radio 
wavelengths), that are bounccd o ff objects of 
various shapes, sizes, surfaces, and composi­
tion. Saving aircraft from detection became a 
special concern, and by the 1980s the United 
States had developed models of stealth tech­
nology, including a prototype stealth bomber.

Although specific details conceming stealth 
technology are classified, some general In­
formation is known. For example, surface 
materials and coatings can absorb radar trans- 
missions, reducing reflections to an enemy’s 
radar receiver. Reflections are also reduced 
by the use of smooth, rounded shapes in- 
stead of sharp edges and points. If missiles 
and other weapons can be recessed into the 
aircraft structure—carried conformally rather 
than as protrusions—the aircraft will be less 
detectable, and its drag will be reduced as well. 
The engine exhaust is the main contributor to 
an aircraft’s infrared signature, and shielding 
it may make detection more difficult.

Although a conformal weapon-carriage bene- 
fits aerodynamics as well as stealth, use of the 
stealth technology generally imposes penal- 
ties. Rounded surfaces often are not the best 
design. Absorbent materials make an aircraft 
heavier and reduce its range or payload. Min- 
imizing doors and other openings in the fuse- 
lage makes surfaces smoother, especially after 
the wear and tear of normal operations over a 
period of years, but it causes maintenance of 
the aircraft to be more difficult. Virtually all 
of these measures, including weapon modifi- 
cations for conformal carriage, increase costs.
steam, odourless, invisible gas consisting of 
vaporized water. It is usually interspersed with 
minute droplets of water, which gives it a 
white, cloudy appearance. In nature, steam is 
produced by the heating of underground water 
by volcanic processes and is emitted from hot 
springs, geysers, fumaroles, and certain types 
of volcanoes. Steam also can be generated on 
a large scale by technological Systems, as for



example those employing fossil-fuel-buming 
boilers and nuclear reactors.

Steam power constitutes an important pöwer 
source for modern industrial society. Water 
is heated to steam in power plants, and the 
pressurized steam drives turbines that pro­
duce electrical current. The thermal energy of 
steam is thus converted to mechanical energy, 
which in tum is converted into electricity. 
The steam used to drive the turbogenerators 
fumishes most of the world’s electric power. 
Steam is also widely employed in such in­
dustrial processes as the manufacture of steel, 
aluminum, copper, and nickel; the production 
of Chemicals; and the refining of petroleum. 
In the home, steam has long been used for 
cooking and heating.

The stages that occur during the transforma- 
tion of liquid water to its vapour (steam) are 
shown in the Figure, in which A-E depict a 
cylindrical vessel containing a fixed quantity

of water subject to the constant pressure ex- 
erted by a weighted (W) movable piston. A '-E' 
are corresponding points on a graph showing, 
for a range of pressures and volumes, whether 
a specific mass of water is entirely liquid, en- 
tirely vapour, or a mixture of the two phases. 
A and A' represent this System under con­
ditions of pressure, volume, and temperature 
such that the water is entirely in the subcooled 
liquid state (that is, the temperature is below 
the boiling point of water at the prevailing 
pressure). The addition of heat causes the wa­
ter to expand slightly and the temperature to 
rise until the water reaches its boiling point; at 
this stage, represented by B and B', the water 
is said to be in the saturated liquid state. If 
more heat is added, boiling begins: the liquid 
starts to vaporize (tum into steam), forcing 
the piston upward more rapidly than before, 
as illustrated in C.
When liquid water and steam coexist in any 

proportions, the system is said to be in the 
two-phase region of the graph. In this region, 
the mixture remains at the boiling-point tem­
perature: the addition of heat merely causes 
more of the liquid to vaporize, and the re- 
moval of heat causes part of the vapour to 
condense. Though the temperature remains 
constant, the volume depends upon the pro­
portions of liquid and vapour.

If just enough heat is added to vaporize the 
last droplet of liquid, the entire volume will be 
occupied by steam. At this stage, represented 
by D and D', the steam is called a saturated 
vapour. Because there is no more liquid to 
boil, the addition of more heat causes the

temperature and the volume to increase. At 
any point to the right of D', such as E', the 
graph represents superheated steam, i.e., steam 
heated above its condensation temperature. 
As indicated in E, the volume of a quantity of 
superheated steam is greater than the volume 
of the same mass of saturated steam when 
both are under the same pressure.

The temperature at which water will boil 
depends on its pressure. For example, at 
Standard atmospheric pressure of 14.7 psia 
(pounds per square inch absolute), the tem­
perature at which water boils is 212° F (100° 
C). If the pressure is reduced, the boiling-point 
temperature is also reduced. As the pressure is 
increased, more molecular activity is required 
to effect the escape of water molecules from 
the liquid into the gaseous state, thus requir- 
ing a higher temperature. The amount of heat 
required to vaporize one pound of saturated 
liquid into one pound of saturated vapour is

called the latent heat of vaporization. This 
latent heat varies with the pressure, being 
greatest at low pressures and diminishing to 
zero at the so-called critical point, which is 
the combination of temperature and pressure 
above which the liquid and the vapour are 
indistinguishable. At its critical temperature 
(705.47° F; 374.15° C) and pressure (3,208.2 
psia; 218.2 atmospheres) the volume of 1 gram 
of water is 0.001805 litre (i.e., its density is 
554.1 grams/litre). See also water.
steam engine, machine using steam power to 
perform mechanical work through the agency 
of heat.

A brief treatment of steam engines follows. 
For full treatment of steam power and pro­
duction and of steam engines and turbines, 
see macropaedia: Energy Conversion.

In a steam engine, hot steam, usually sup- 
plied by a boiler (q.v.), expands under pres­
sure, and part of the heat energy is converted 
into work. The remainder of the heat may be 
allowed to escape, or, for maximum engine 
efficiency, the steam may be Condensed in a 
separate apparatus, a condenser, at compara- 
tively low temperature and pressure. For high 
efficiency, the steam must fall through a wide 
temperature range as a consequence of its ex- 
pansion within the engine. The most efficiënt 
performance—that is, the greatest output of 
work in relation to the heat supplied—is se- 
cured by using a low condenser temperature 
and a high boiler pressure. The steam may 
be further heated by passing it through a su- 
perheater on its way from the boiler to the
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engine. A common superheater is a group of 
parallel pipes with their surfaces exposed to 
the hot gases in the boiler fumace. By means 
of superheaters, the steam may be heated be- 
yond the temperature at which it is produced 
by boiling water.

In a reciprocating engine, the piston and 
cylinder type of steam engine, steam under 
pressure is admitted into the cylinder by a 
valve mechanism. As the steam expands, it 
pushes the piston, which is usually connected 
to a crank on a flywheel to produce rotary 
motion. In the double-acting engine, steam 
from the boiler is admitted altemately to each 
side of the piston. In a simple steam engine, 
expansion of the steam takes place in only 
one cylinder, whereas in the compound engine 
there are two or more cylinders of increasing 
size for greater expansion of the steam and 
higher efficiency; the first and smallest piston 
is operated by the initial high-pressure steam 
and the second by the lower-pressure steam 
exhausted from the first.

In the steam turbine, steam is discharged at 
high velocity through nozzles and then flows 
through a series of stationary and moving 
blades, causing a rotor to move at high speeds. 
Steam turbines are more compact and usually 
permit higher temperatures and greater expan­
sion ratios than reciprocating steam engines. 
The turbine is the universal means used to 
generate large quantites of electric power with 
steam.

The earliest steam engines were the scientific 
novelties of Hero of Alexandria in the Ist Cen­
tury a d , such as the aeolipile (q.v.), but not 
until the 17th Century were attempts made to 
harness steam for practical purposes. In 1698 
Thomas Savery patented a pump with hand- 
operated valves to raise water from mines 
by suction produced by condensing steam. 
In about 1712 another Englishman, Thomas 
Newcomen, developed a more efficiënt steam 
engine with a piston separating the condens­
ing steam from the water. In 1765 James 
Watt greatly improved the Newcomen engine 
by adding a separate condenser to avoid heat­
ing and cooling the cylinder with each stroke. 
Watt then developed a new engine that ro- 
tated a shaft instead of providing the simple 
up-and-down motion of the pump, and he 
added many other improvements to produce 
a practical power plant.
A cumbersome steam caniage for roads was 

built in France by Nicholas-Joseph Cugnot as 
early as 1769. Richard Trevithick in England 
was the first to use a steam carriage on a rail­
way; in 1803 he built a steam locomotive that 
in February 1804 made a successful run on a 
horsecar route in Wales. The adaptation of the 
steam engine to railways became a commercial 
success with the Rocket of English engineer 
George Stephenson in 1829. The first practi­
cal steamboat was the tug Charlotte Dundas, 
built by William Symington and tried in the 
Forth and Clyde Canal, Scotland, in 1802. 
Robert Fulton applied the steam engine to a 
passenger boat in the United States in 1807.

Though the steam engine gave way to the 
intemal-combustion engine as a means of ve­
hicle propulsion, interest in it revived in the 
second half of the 20th Century because of in­
creasing air-pollution problems caused by the 
buming of fossil fuels in intemal-combustion 
engines.
steam generator: see boiler.
steamboat, any watercraft propelled by steam, 
but more narrowly, a shallow-draft paddle 
wheel steamboat widely used on rivers in the 
19th Century, and particularly on the Missis­
sippi River and its principal tributaries in the 
United States.

Steamboat pioneering began in America in 
1787 when John Fitch made a successful trial

State (liquid, vapour, or both) of a fixed mass of water under varying conditions of pressure 
and volume: in the two-phase region (C) both saturated liquid and saturated vapour are 
present
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of such a vessel. Robert Fulton’s profitable 
experimentation followed, but not until 1811 
was a vessel built specifically to traverse the 
lower Mississippi River—the New Orleans,

Steamers Robert E. Lee and the Natchez in the race 
from New Orleans to St. Louis, lithograph by Currier 
and Ives
BBC Hulton Picture Library

built at Pittsburgh, Pa., for Fulton and Robert 
R. Livingston. The two men began in 1812 
the Operation of a regulär steamboat service 
between New Orleans and Natchez, Miss., 
under a monopoly contract with the terri­
tory of Orleans. Their vessels traveled at a 
rate of eight miles per hour downstream and 
three upstream. In 1816 Henry Miller Shreve 
of Shreveport, La., made history by launch- 
ing his steamboat Washington; before long it 
was making the trip from New Orleans to 
Louisville, Ky., in 25 days. Shreve broke the 
Fulton-Livingston monopoly of steam naviga- 
tion on the river, but his title as the father 
of Mississippi navigation sterns more from 
his adaptations of steamboat design to fit the 
shallow waters of the river; he used a high- 
pressure steam engine (to make progress up­
stream), hoisted it high up above the water 
line, and mounted it on a hüll that was as 
shallow as that of a bärge, A tall second deck 
was added, and Shreve’s experiment became 
the prototype of all subsequent Mississippi 
steamboats. From then on and until about 
1870, the steamboat dominated the economy, 
agriculture, and commerce of the middle area 
of the United States. In 1814 New Orleans had 
counted hardly 20 steamboat arrivals; within 
20 years the figure had reached 1,200. The 
steamboats’ major cargoes were cotton and 
sugar, along with passengers.

Most larger steamboats were luxuiiously ap­
pointed affairs; they had “lounges,” or central 
cabins in the style of ornate hotel lobbies, with 
rieh rugs, oil paintings, and chandeliers. Many 
steamboats could boast of famous chefs, or- 
chestras, and large staffs of maids and butlers 
to assist their cabin passengers. Steamboat pi- 
lots had to memorize or cunningly estimate 
the depths and potential obstacles along im- 
mensely long Stretches of river in order to 
navigate safely.
The average life span of a steamboat was 

only four to five years, owing to the vessels be­
ing poorly constmcted and maintained, being 
sunk by snags and other obstructions in the 
river, or having their boilers explode. Over the 
years, however, the boats’ speeds increased; 
Shreve’s 25-day mn from New Orleans to 
Louisville in 1816 had been shortened to 4 V2 

days by 1853. Spontaneous races between the 
captains of two steamboats were common 
and contributed greatly to the approximately
4,000 deaths in steamboat disasters between 
1810 and 1850.
Steamboating thrived again after the inter- 

mptions caused by the Civil War, but by the 
1870s railroads had become more efficiënt 
modes of transport and gradually caused the 
retirement of almost all the steamboats from 
the river.

Of many literary references to the Mississippi 
steamboat, Mark Twain’s Life on the Mis­

sissippi—recollections of his own cub-pilot 
days—remains the outstanding classic.
steamer duck (Tachyeres), any of four species 
of heavily built, big-billed sea ducks of south- 
ernmost South America and the Falkland Is­
lands. The bird is named for its habit of 
mnning across the water with wings thrash- 
ing like a paddle-wheel steamer. Of the four 
species, T. pteneres, T. brachypterus, and T. 
leucephalus are flightless and a bit larger than 
the mallard-size flying steamer duck, T. pata- 
chonicus. Steamer ducks are variously classi- 
fied in the tribe Tadornini (see shelduck) or 
Anatini (see dabbling duck) or in a tribe of 
their own, Tachyerini, family Anatidae (q.v.; 
order Anseriformes).
stearic acid, also called octadecanoic acid , 
one of the most common long-chain fatty 
acids, found in combined form in natural an­
imal and vegetable fats. Commercial “stearic 
acid” is a mixture of approximately equal 
amounts of stearic and palmitic acids and 
small amounts of oleic acid. It is employed in 
the manufacture of candles, cosmetics, shav- 
ing soaps, lubricants, and pharmaceuticals.
In nature stearic acid occurs primarily as 

a mixed triglyceride, or fat, with other long- 
chain acids and as an ester of a fatty alcohol. 
It is much more abundant in animal fat than 
in vegetable fat; lard and tallow often contain 
up to 30 percent stearic acid.

Alkaline hydrolysis, or saponification, of fats 
yields soaps, which are the sodium or potas- 
sium salts of fatty acids; pure stearic acid 
is obtained with difficulty from such a mix­
ture by crystallization, vacuum distillation, 
or chromatography of the acids or suitable 
derivatives. The pure acid undergoes Chemical 
reactions typical of carboxylic acids. It is a 
colourless, waxy solid that is almost insoluble 
in water.
stearyl alcohol, also called i-octadecanol, 
or octadecyl alcohol, waxy solid alcohol 
formerly obtained from whale or dolphin oil 
and used as a lubricant and antifoam agent 
and to retard evaporation o f water from reser­
voirs. It is now manufactured by Chemical 
reduction o f stearic acid.
steatite, compact form of the mineral talc 
{q.v.).
steatitis (animal disease): see myopathy.
Stebbins, George Ledyard (b. Jan. 6, 1906, 
Lawrence, N.Y., U.S.), American botanist 
and geneticist known for his application of 
the modem synthetic theory of evolution to 
plants. He was the first scientist to artificially 
synthesize a species of plant that was capable 
of thriving under natural conditions.

Stebbins was educated at Harvard Univer­
sity, receiving the Ph.D. (1931) in biology. He 
taught at Colgate University, Hamilton, N.Y., 
and until 1973 was a member of the faculty 
at the University of California, Berkeley. In 
1950 he transferred to the Davis campus of 
the University of California, where he founded 
the department of genetics. He made an ex­
tensive study of the distribution of plants in 
that area.

Stebbins is credited with being one of the 
biologists responsible for formulating and ap- 
plying the modern synthetic theory of evolu­
tion to higher organisms. This theory distin- 
guishes the basic processes of gene mutation 
and recombination, natural selection, changes 
in stmeture and number of chromosomes, 
and reproductive isolation. The publication of 
his Variation and Evolution in Plants (1950) 
established Stebbins as the first biologist to 
apply this theory to plant evolution. Work­
ing with several species of flowering plants, 
Stebbins and his coworker, Emest B. Bab- 
cock, studied polyploid plants, which are new 
species of plants that have originated from a 
spontaneous doubling of the chromosomes of 
an existing species. When a technique was de­

veloped for doubling a plant’s chromosomal 
number artificially, Stebbins used it to produce 
polyploids from several species of wild grass, 
of which the new species Ehrharta erecta was 
established in a natural environment in 1944. 
Stebbins received many awards, and in 1980 
was granted the National Medal of Science.

His Processes of Organic Evolution appeared 
in 1966. Later works by Stebbins include 
Flowering Plants: Evolution Above the Species 
Level (1974) and Evolution (1977; with T. 
Dobzhansky, F. Ayala, and J. Valentine).
Stebnitsky (Russian author): see Leskov, 
Nikolay Semyonovich.
Stedelijk Museum (Dutch: “City Museum”), 
in Amsterdam, municipal museum (estab­
lished 1895) that has a famous collection of 
19th- and 20th-century painting and sculp­
ture. It features notable collections of can- 
vases by Vincent van Gogh, artists of the de 
Stijl movement, and European and American 
trends since 1950.

The museum maintains fine collections of 
drawings, prints, applied arts, photographs, 
and films. Its library contains more than 15,- 
000 volumes and 70,000 catalogs.
Stedman, Edmund Clarence (b. Oct. 8,
1833, Hartford, Cofiiï., U.S.—d. Jan. 18, 
1908, New York City), poet, critic, and edi­
tor, whose writing was populär in the United 
States during the late 19th Century.

Stedman attended Yale, from which he was 
expelled, and became successively a newspa­
per proprietor and a stockbroker, writing all 
the while. As a critic Stedman wrote of Con­
temporary authors in Victorian Poets (1875) 
and Poets of America (1885); he also edited 
the works of Edgar Allan Poe and Walter 
Savage Landor and was an important figure 
in the New York literary world. His Poëti­
ca! Works appeared in 1875, Hawthorne and 
Other Poems in 1877, Lyrics and Idylls, with 
Other Poems in 1879, and Mater Coronata 
in 1900 He also wrote a History of the New 
York Stock Exchange.
steel, most widely used of all metals, used 
in the construction of high-rise buildings and 
bridges, in automobiles and other vehicles, 
and in most household products ranging from 
large appliances and hardware to flatware and 
cooking Utensils. It consists of iron hardened 
by the addition of a tiny amount of carbon 
and is made by refining pig iron in a fumace, 
either open hearth or electric, and then further 
refining it in a number of steps to produce a 
product with the desired specific characteris­
tics.

A brief treatment of steel follows. For füll 
treatment of steel production and its uses in 
construction, see macropaedia: Industries, 
Extraction and Processing; Building Construc­
tion.

Mild, or carbon, steel was first made in an­
cient times, some carbon from the charcoal 
fire penetrating the iron. Through the Mid­
dle Ages steelmaking remained an art, with 
widely varying local techniques. Not until the 
development of the open-hearth and Besse- 
mer processes in the 19th Century did steel 
become available for constmction and other 
large-scale uses.

Several other elements in addition to carbon 
are often added, either in the refining process 
or by plating, to give special properties such 
as superior strength, hardness, durability, or 
corrosion resistance. Low-alloy steels contain 
a combined total of from 1 to 5 percent of 
such metals as nickel, chromium (used to 
make stainless steel), molybdenum, tungsten, 
titanium, niobium, and vanadium. Low-alloy 
steels, which are exceptionally strong, are used 
for machine parts, aircraft landing gear, and 
as structural members of buildings, bridges, 
and other civil-engineering works.

High-alloy steels contain more than 5 percent 
of at least one alloying metal, most commonly



chromium, nickel, manganese, molybdenum, 
or tungsten. High-alloy steels are used in ap- 
plications that require certain properties such 
as lustrous appearance and resistance to cor- 
rosion and oxidation—that is, in tableware, 
Chemical equipment, cooking Utensils, cutting 
tools, and jet-engine parts. Stainless steels are 
high-alloy steels made with varying amounts 
of carbon, chromium, and nickel. The very 
strong steels required for high-speed cutting 
tools contain small percentages of chromium 
and Vanadium, with tungsten added alone or 
with either cobalt or molybdenum, in per­
centages ranging from about 10 to 30. If the 
Proportion of iron is less than 50 percent, the 
alloy is no longer considered a steel but a 
ferroalloy.
Forming shapes from the molten steel to 

be used in manufacturing and construction is 
done by two major methods, called hot- and 
cold-working. Hot-working consists primarily 
of hammering, pressing, rolling, and extrud- 
ing the steel under conditions of high heat. 
Hammering and pressing are together called 
forging, which dates back to the earliest age 
of steel-making. Hammering was first done 
by hand, later by water power, and then by 
steam.

The steam-powered hammer generally used 
today, while greatly improved, is basically 
similar to the first steam hammer built in 
1842 in France. Pressing is accomplished by 
a hydraulic forging press, invented in 1861 in 
England, which relies on pressure to force a 
die down on a plate of steel. The minimum 
pressure used to shape steel by this method 
today is about 1.2 tons per square inch (about
4,915,000 kg per sq cm). As much as 13 tons 
of pressure may be used.

Extrusion relies on forcing the hot steel 
through a chamber at one end of which is a 
die with an opening that is the desired shape. 
A very large force is required to force the steel 
through the opening.

Rolling (q.v.) is the most widely used method 
for shaping steel. It was introduced by Henry 
Cort in 1783. Basically, rolling consists of 
passing the steel between two rollers revolving.. 
at the same speed but in opposite directions. 
The temperature of the rolling steel, the dis­
tance between the rollers and the pressure ex- 
erted by them, and the velocity of the rolling 
process determines the result.

Cold-working, which includes rolling, extru- 
sion, and drawing (pulling steel through a 
die rather than pushing it, as in extrusion), 
is generally used to make bars, wire, tubes, 
sheets, and strips where better machinability, 
particular size accuracy, and a bright surface 
are desired. Thinner gauges of steel can be 
attained more economically by cold-working. 
Cold-rolling normally follows hot-rolling to 
yield a more highly refined product.
The development of steel as a structural ele- 

ment began in the early 1800s. Initially, struc­
tural materials included both flat and round 
bars and, later, I beams for use as roof girders. 
By about 1880 the use of structural steel had 
begun to revolutionize the building industry; 
chief among the many innovations related to 
the use of structural steel was the development 
of the skyscraper (q.v.). As an element of both 
bridge and building construction, steel is also 
used to provide tensile strength in reinforced 
and prestressed concrete.
steel drum, tuned gong made from the un- 
stoppered end and part of the wall of a metal 
shipping drum. The end surface is hammered 
concave, and several areas are outlined by 
acoustically important chiselled grooves. It is 
heated and tempered, and bosses, or domes, 
are hammered into the outlined areas. The 
depth, curvature, and size of each boss de- 
termine its pitch. They are struck with rub- 
ber-tipped hammers.

Steel drums originated in Trinidad, in the 
West Indies, in the 20th Century and are

Steel drum
Saunders and Associates

played in ensembles, or steel bands, of about 
4 to 100 performers. Drums are commonly 
made in four sizes from bass to treble, called 
boom, cellopan, guitar pan, and ping pong.
Steele, Sir Richard, pseudonym isaac bick- 
erstaff (b. 1672, Dublin—d. Sept. 1, 1729, 
Carmarthen, Carmarthenshire, Wales), En­
glish essayist, dramatist, journalist, and politi­
cian, best known as principal author (with

Steele, detail of an oil painting by Sir 
Godfrey Kneller, 1711; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

Joseph Addison) of the periodicals The Tatler 
and The Spectator.
Early life and works. Steele’s father, an ail- 

ing and somewhat ineffectual attomey, died 
when the son was about five (a moving pas­
sage in Tatler No. 181 records what were 
probably his memories of this), and the boy 
was taken under the protection of his uncle 
Henry Gascoigne, confidential secretary to the 
Duke of Ormonde, to whose bounty, as Steele 
later wrote, he owed “a liberal education.” He 
was sent to study in England at Charterhouse 
in 1684 and to Christ Church, Oxford, in 
1689. At Charterhouse he met Joseph Addi­
son, and thus began one of the most famous 
and fruitful of all literary friendships, which 
lasted until disagreements (mainly political) 
brought about a cooling and a final estrange- 
ment shortly before Addison’s death in 1719. 
Steele moved to Merton College in 1691 but, 
caught up with the excitement of King Wil- 
liam’s campaigns against the French, left in 
1692 without taking a degree to join the army. 
No doubt he intended to make this his career, 
or one of his careers; he was commissioned in 
1697 and promoted to captain in 1699, but, 
lacking the money and connections necessary 
for substantial advancement, he left the army 
in 1705.

Meanwhile, he had embarked on a second 
career, as a writer. Perhaps partly because he 
gravely wounded a fellow officer in a duel in 
1700 (an incident that inspired a lifelong de-
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testation of duelling), partly because of sincere 
feelings of disgust at the “irregularity” of army 
life and his own dissipated existence, he pub­
lished in 1701 a moralistic tract, “The Chris­
tian Hero,” of which 10 editions were sold in 
his lifetime. This tract, asserting “that no Prin­
ciples but those of Religion are Sufficiënt to 
make a Great Man,” inevitably led to Steele’s 
being accused of hypocrisy and mocked for 
the contrast between his austere precepts and 
his genially convivial practice; but, even if 
Steele occasionally deluded himself about his 
moral worth, he was unquestionably sincere, 
and this early work foreshadowed much of his 
later writing. Sensitive to the jeers of his fellow 
officers, however, Steele tumed his literary tal- 
ents to a very different kind of production and 
in the same year (1701) wrote his first com­
edy, The Funeral. Performed at Drury Lane 
“with more than expected success,” it made 
his reputation and helped to bring him to the 
notice of King William and the Whig leaders. 
Late in 1703 he followed this with his only 
stage failure, The Lying Lover, which ran for 
only six nights, being, as Steele said, “damned 
for its piety.” Sententious and ill-constructed, 
with much priggish moralizing, it is never- 
theless of some historical importance as one 
of the first sentimental comedies and is of 
interest in that there is much of Steele in 
it—an emotional protest against duelling, a 
solemnly tender regard for “the fair sex,” and 
a wry allusion to the gullible author’s having 
recently squandered a good deal of money 
in an alchemical project. Steele was, indeed, 
always ready to entertain moneymaking ven- 
tures, having an indefatigable faith that some- 
thing would tum up, and from 1717 he was 
to spend much time, energy, and money on 
a scheme for transporting live fish in specially 
constmcted boats.

A third play, The Tender Husband, with 
which Addison helped him (1705), had some 
success, but Steele continued to search for 
advancement and for money. In the next 
few years he secured various minor appoint- 
ments, such as that of gentleman-waiter to 
the Queen’s husband, Prince George, and in 
1705 he married a widow, Margaret Stretch, 
who owned considerable property in Barba­
dos. Little is known of this marriage, but it 
is difficult not to believe that Steele’s motives 
were at least partly mereenary. Almost imme­
diately the estate was entangled in his debts 
(he lost two actions for debt, with damages, 
in 1706), but, when, late in 1706, Margaret 
conveniently died, she left her husband with a 
substantial income. Steele’s second marriage, 
contracted within a year of Margaret’s death, 
was very different, though again he married a 
woman of means: Mary Scurlock, his “Dear 
Pme,” was completely adored by Steele, how­
ever much he might at times neglect her. His 
hundreds of letters and notes to her provide a 
vivid revelation of his Personality during the 
11 years of their marriage. Having bome him 
four children (of whom only the eldest, Eliza­
beth, long survived Richard), she died, during 
pregnancy, in 1718.
Mature life and works. Steele’s other im­

portant appointment in the early part of 
Queen Anne’s reign was that of gazetteer— 
writer of The London Gazette, the official 
government joumal. Although this reinforced 
his connection with the Whig leaders, it gave 
little scope for his artistic talents, and, on 
April 12, 1709, he secured his place in literary 
history by launching the thrice-weekly essay 
periodical The Tatler. Writing under the name 
(already made famous by the satirist Jonathan 
Swift) of Isaac Bickerstaff, Steele created the 
mixture of entertainment and instmction in 
manners and morals that was to be perfected 
in The Spectator. “The general purpose of the 
whole,” wrote Steele, “has been to recommend
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truth, innocence, honour, and virtue, as the 
chief ornaments of life”; and here, as in the 
later periodical, can be seen his strong ethi­
cal bent, his attachment to the simple virtues 
of friendship, frankness, and benevolence, his 
seriousness of approach tempered by the col- 
loquial ease and lightness of his style. Addison 
contributed some 46 papers and collaborated 
in several others, but the great bulk of the 
271 issues were by Steele himself, and, apart 
from bringing him fame, it brought a mea­
sure of prosperity. The exact cause of The 
Tat Ier’s demise is uncertain, but probably the 
reasons were mainly political: in 1710 power 
had shifted to the Tories and Steele, a Whig, 
had lost his gazetteership and had come near 
to losing his post of commissioner of stamps. 
The Tatler had contained a good deal of po­
litical innuendo, some of it aimed at Robert 
Harley, the Tory leader, himself, and Harley 
may well have put pressure on Steele to dis­
continue the paper.

The Tatler'$ greater successor, first appearing 
on March 1, 1711, was avowedly nonpolitical 
and was enormously successful. The Specta-
c u r  w a a  <x j u m j u l  v \^ i i u u t ,  o  w c t o  p i u u a u i j

the more original joumalistic flair, and he 
evolved many of the most celebrated ideas 
and characters (such as Sir Roger de Cover- 
ley), although later Addison tended to develop 
them in his own way. Steele’s attractive, often 
casual style formed a perfect foil for Addison’s 
more measured, polished, and erudite writing. 
Of the 555 daily numbers, Steele contributed 
251 (though about two-thirds made up from 
correspondents’ letters).
Of Steele’s many later ventures into periodi­

cal journalism, some, such as The Englishman, 
were mainly politically partisan. The Guardian 
(to which Addison contributed substantially) 
contains some of his most distinguished work, 
and The Lover comprises 40 of his most at­
tractive essays. Other, short-lived, periodicals, 
such as The Reader, Town-Talk, and The Ple- 
beian, contain matter of considerable political 
importance. Steele became, indeed, the chief 
journalist of the Whigs in Opposition (1710—
14), his writings being marked by an unusual 
degree of principle and integrity. His last peri­
odical and his last extended literary work was 
The Theatre.
Steele’s political writings had stirred up 

enough storms to make his career far from 
smooth. He resigned as commissioner of 
stamps in 1713 and was elected to Parliament, 
but, as a consequence of his anti-Tory pam- 
phlets “The Importance of Dunkirk Consid- 
er’d” and “The Crisis,” he was expelled from 
the House of Commons for “seditious writ­
ings.” Calmer weather, however, and rewards 
followed on George I’s accession: Steele was 
appointed to the congenial and fairly lucra- 
tive post of govemor of Drury Lane Theatre 
in 1714, knighted in 1715, and reelected to 
Parliament in the same year.

Steele’s health was gradually undermined by 
his cheerful intemperance, and he was long 
plagued by gout. Nevertheless, he busied him­
self conscientiously with parliamentary duties 
and, more erratically, with his part in the 
management of Drury Lane. One of his main 
contributions to that theatre’s prosperity was 
his last and most successful comedy, The Con- 
scious Lovers—one of the most populär plays 
of the Century and perhaps the best example 
of English sentimental comedy.

In 1724 Steele retired to his late wife’s estate 
in Wales and began to settle his debts. His 
closing years were quiet, but his health con­
tinued to deteriorate.
Assessment. Both as man and writer Steele 

is one of the most attractive figures of his 
time, much of his writing—easy, rapid, slip- 
shod, but deeply sincere—reflecting his Per­
sonality. “There appears in his natural tem­

per,” wrote his contemporary, the philosopher 
George Berkeley, “something very generous 
and a great benevolence to mankind.” An 
emotional, impetuous, good-natured, and ide- 
alistic man, he always found it easier to get 
money than to keep it, and his career can be 
seen as in part shaped by the constant need to 
keep his head above the waters of debt.

(R.P.C.M.)
b i b l i o g r a p h y . There is no systematic bibliogra­
phy of Steele’s works. Aitl^en’s Life (see below) has 
a bibliography, as does Blanchard’s edition of The 
Christian Hero (see below). Rae Blanchard has 
edited The Christian Hero (1932), the Correspon- 
dence (1941, reprinted 1970 with additional let­
ters), Tracts and Pamphlets (1944, reprinted 1967), 
Occasional Verse (1952), The Englishman (1955), 
and Periodical Journalism, 1714-16 (1959). John 
Loftis has edited The Theatre, 1720 (1962); and 
Shirley Strum Kenny, The Plays (1971). Donald F. 
Bond has edited The Spectator, 5 vol. (1965); The 
Tatler was edited by G.A. Aitken, 4 vol. (1898— 
99, reprinted 1970). The most fully documented 
biography is G.A. Aitken, The Life of Richard 
Steele, 2 vol. (1889, reprinted 1968); more up-to- 
date are the biographies by Willard Connely, Sir 
Richard Steele (1934); and Calhoun Winton, Cap­
tain Steele: The Early Career of Richard Steele 
(1964) and Sir Richard Steele, M.P.: The Late Ca­
reer (1970). See also John Loftis, Steele at Drury 
Lane (1952). Critical studies include Walter J. 
Graham, The Beginnings of English Literary Pe­
riodicals: A Study of Periodical Literature, 1665- 
1715 (1926, reprinted 1972); F.W. Bateson, En­
glish Comic Drama, 1700-1750 (1929); and A.R. 
Humphreys, Steele, Addison, and Their Periodical 
Essays (1959).
steelhead, saltwater form of rainbow trout 
(tf-v.).
Steelyard, Merchants of the, in the later 
Middle Ages, members of the Hanseatic 
League, an association of north German 
towns, who resided at its London establish­
ment, known as the Steelyard (probably from 
Low German stälgard, a courtyard). German 
merchants from Cologne had enjoyed priv­
ileges in London from Anglo-Saxon times, 
and by the late 13th Century had been joined 
there by others from east German towns such 
as Lübeck and Hamburg. The Steelyard was 
off Thames Street, near Blackfriars, with a 
frontage on the river. In that area the Ger­
mans were exempt from English jurisdiction. 
English merchants always resented their priv­
ileges, but their loans were useful to the En­
glish crown and their carrying trade of value 
to the economy. But by the late 16th Century, 
English trade outweighed theirs, and in 1598 
Queen Elizabeth I closed the Steelyard.
Steen, Jan (Havickszoon) (b. c. 1626, Lei­
den, Neth.—d. Feb. 3, 1679, Leiden), Dutch 
painter, ranked immediately after Rembrandt 
and Hals as a painter of everyday scenes. Steen 
is unique among leading 17th-century Dutch 
painters for his humour; he has often been 
compared to the French comic playwright 
Molière, his contemporary, and indeed both 
men treated life as a vast comedy of man- 
ners. Some of the artist’s biblical and classical 
paintings such as “Anthony and Cleopatra” 
(Kunstsammlung der Universität, Göttingen, 
Ger.) may have been inspired by the con­
temporary stage. His portraits of rhetoricians 
(Musées Royaux des Beaux-Arts, Brussels; 
Worcester Art Museum, Mass.) attest to his 
interest in these groups of amateur actors.

Steen was enrolled at the University of Lei­
den in 1646 and in 1648 was one of the found- 
ing members of the Leiden painters’ Guild of 
St. Luke. His early teachers seem to have been 
the historical painter Nicolaus Knüpfer at 
Utrecht, genre and landscape painter Adriaen 
van Ostade at Haarlem, and the landscapist 
Jan van Goyen at The Hague. In 1649 Steen 
married van Goyen’s daughter and settled at 
The Hague for the next few years. He moved 
to Delft in 1654 and to Haarlem in 1661. In

1670 he was back in Leiden, and in 1673 he 
married again.

In Steen’s landscapes, including his winter 
scenes, small earthy figures recall those of 
Adriaen and of Isack van Ostade. In his later 
works the figures are larger, less crowded, and

“The World Upside-down,” oil painting by Jan Steen, 
1663; in the Kunsthistorisches Museum, Vienna
By courtesy of the Kunsthistorisches Museum, Vienna

more individually characterized. He shows 
them playing cards or skittles, or carousing 
in their cups, as in “Skittle Players Outside 
an Inn” (c. 1660; National Gallciy, London). 
His frequent use of inns probably reflects his 
own background as the son of a brewer and 
sometime brewer and tavemkeeper himself. 
He was a master at capturing subtleties of fa- 
cial expression, especially in children. His best 
works display great technical skill, particularly 
in the handling of colour.

During Steen’s last years, his paintings be­
gan to anticipate the Rococo style of the 18th 
Century, becoming increasingly elegant and 
somewhat less energetic, as in the “Serenade” 
(c. 1675; Närodni Galerie, Prague), and show- 
ing a heavy French influence and an increased 
flamboyance.
Steensen, Niels: see Steno, Nicolaus.
steeple, tall ornamental tower, sometimes a 
belfry, usually attached to an ecclesiastical or 
public building. The steeple, usually composed 
of a series of diminishing stories, does not 
necessarily include the spire, cupola, pyramid, 
or other construction that frequently tops it, 
but in ordinary usage it is the entire structure.
steeple cup, tall standing cup, the cover of 
which characteristically bears an obelisk finial 
(sometimes surmounted by a figure) that rises

Gold steeple cup by F. Terry, English, 
1625; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum, 
London; photograph, A.C. Cooper Ltd.



on scrolled brackets from the cover. With an 
egg-shaped or globular bowl and cover, a short 
baluster stem, and a tall, trumpet-shaped foot, 
these cups seem to have emerged only in En­
gland and for a short period between about 
1590 and the 1630s. They were usually made 
of silver or silver gilt and appear to have been 
used as chalices in some cases, several hav­
ing been found among collections of church 
plate. They are usually decorated on the bowl 
and cover with embossed, engraved, or chased 
ornament consisting of various floral and clas­
sical motifs and strapwork.
steeplechase, in horse racing, a race over 
jumps or obstacles. Although dating back to 
Xenophon (4th Century bc), it derives its name 
from impromptu races by fox hunters in 18th- 
century Ireland over natural country in which 
church steeples served as course landmarks. It 
differs from hurdle racing, in which the barri- 
ers or hurdles are portable. Steeplechasing was 
long a favourite sport of cavalry officers. It is 
populär in England, France, and Ireland and 
to a lesser extent in the United States.
Because of the stamina that is required, ma- 

ture horses are preferred, and racing through 
age 10 and beyond is not uncommon. Many 
steeplechasers are “half-bred,” the term ap­
plied to any horse that is not a pure Thor- 
oughbred. The most famous steeplechase race 
is the Grand National held annually at Ain- 
tree, near Liverpool, Eng., over a distance of 4 
miles 855 yards (7,180 m) with 30 or so fences. 
It has been won several times by horses car- 
rying 175 pounds (79 kg). Other steeplechase 
events include the Irish Grand National and 
the Grand Steeplechase de Paris. An Amer­
ican steeplechase, the Maryland Hunt Cup, 
was first run in 1894 in Glyndon, Md.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

steeplechase, in track-and-field athletics, a 
footrace over an obstacle course that includes 
such obstacles as water ditches, open ditches, 
and fences.

The sport dates back to a cross-country race 
at the University of Oxford in 1850. As an 
Olympic track event it was run in 1900- 
08 and standardized at 3,000 m, or about 
l x/i laps of a 400-metre course, in the 1920 
Games. Runners of the Standard course face a 
total of 7 water jumps and 28 hurdling jumps. 
Hurdles are 3 feet high, and one of them

Steeplechase
Don Chadez

is placed immediately in front of the water 
jump, an area of 12 square feet. See Olympic 
Games.

steer roping, rodeo event in which a mounted 
cowboy pursues a full-grown steer; lassos it 
with his rope, catching the animal by the 
horns; fastens the rope to his saddle; and 
stops his horse suddenly, throwing the steer 
to the ground. The cowboy then quickly dis- 
mounts and ties three of the steer’s feet, raising

Steer roping
E.W. Marugg Photography

both hands to signal completion. The event 
is timed, and the contestant with the lowest 
elapsed time is the winner.
steer wrestling, also called bulldogging, 
rodeo event in which a mounted cowboy 
chases a full-grown steer, dives from his horse 
on top of the animal, grasps its horns, digs his 
heels in the ground to bring the animal to a 
stop, and twists it to the ground. The event 
is timed from the moment a barrier in front 
of the cowboy is released to the moment the 
steer is judged down—i.e., flat on its side with 
all four legs and head in the same direction 
and the cowboy still in contact. The contes­
tant with the lowest elapsed time wins. Each 
bulldogger has a partner, called a hazer, who 
rides alongside the steer and keeps it headed

Steer wrestling
E.W. Marugg Photography

in a straight line while the bulldogger makes 
his approach.
Stefan (Polish, Romanian, Serbo-Croatian, 
etc., personal name): see under Stephen, ex­
cept as below.
Stefan D u s a n , also called stefan uros iv,
English STEPHEN DUSHAN, Or STEPHEN UROS
iv (b. 1308—d. Dec. 20, 1355), king of Ser­
bia (1331-46) and “Emperor of the Serbs 
and Greeks” (1346-55), the greatest ruler of 
medieval Serbia, who promoted his nation’s 
influence and gave his people a new code of 
laws.

233 Stefan

Background and early years. Stefan Dusan 
was the son of Stefan Uros III, who was the 
eldest son of the reigning king, Stefan Uros 
II Milutin. While Dusan was still a boy, his

father, who govemed the maritime provinces 
of the Serbian state, rebelled against his own 
father. Milutin took him prisoner, blinded 
him in order to make him unfit to claim 
the throne, and about 1314 exiled him to 
Constantinople. With his father and mother, 
Stefan Dusan therefore spent several years in 
the Byzantine Capital. Life in Constantinople 
as an exile, without any prospect of occupying 
the throne, had a lasting influence on the for­
mation of his character. In addition to a basic 
education, he acquired a familiarity with the 
ways of government of the Byzantine world 
by which he was later to be guided.

The exile in Constantinople ended with the 
reconciliation of Dusan’s father and grandfa- 
ther and the family’s retum to Serbia about

1320. After Milutin’s death in 1321, Dusan’s 
father greatly increased his chances in the con- 
tention for the crown by demonstrating that 
he was not blind, claiming a miraculous eure. 
With the support of a great majority of the 
nobility, he succeeded in defeating his enemies 
and was crowned king early in 1322. Dusan, 
still a youth, was crowned “young king,” or 
heir apparent.
Too young to be able to pursue more active 

policies, Dusan as “young king” govemed the 
maritime provinces of the state. He had to 
reconcile himself to the loss of Hum (Herce- 
govina), the most westerly region of Serbia,
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which the ruler of neighbouring Bosnia con- 
quered in 1326. He gained valuable military 
experience, however, and the reputation of an 
able commander in the campaigns against the 
Bosnians; he particularly distinguished himself 
in the great battle against the Bulgarians of 
Velbuzd in 1330. Although this victory freed 
Serbia of the great danger of an allied attack 
by both the Bulgarian and the Byzantine em- 
perors, dissension soon arose between Dusan 
and his father. War broke out between them 
in the fall of 1330. Peace was concluded in 
the spring of 1331, but soon afterward Dusan 
rose again against his father and deposed him.

Dusan’s reign began peacefully in September 
1331. He subdued the sporadic re volts of the 
nobility, who had become more powerful dur­
ing the period of civil wars, and strengthened 
his alliance with the new Bulgarian emperor, 
John Alexander, by marrying his sister Hel­
en in 1332. Relations with Bulgaria remained 
untroubled to the end of Dusan’s reign.

In 1334, however, he began his war of 
conquest against Byzantium. After taking the 
border fortresses, Dusan penetrated deep into 
Byzantine territory to the gates of Salonica, 
although he did not achieve lasting success in 
subduing the cities. He made peace with Em­
peror Andronicus III Palaeologus in August 
1334, having extended the territories of his 
state close to what is today’s Yugoslav-Greek 
border. The next year he secured his northem 
borders against the Hungarians. During the 
course of his entire reign, Dusan remained on 
the defensive in the north, although he suc­
ceeded in preventing Hungary from extending 
its boundaries south of the fortresses on the 
Save and Danube rivers.
Emperor of the Serbs and Greeks. With the 

death of Andronicus III in 1341, the Byzantine 
Empire once more feil prey to family quarrels 
and civil war. Dusan, arriving before the gates 
of Salonica, received an unexpected ally in 
John Cantacuzenus, the late emperor’s gen­
eral, who took up arms against the regents of 
the young successor, John V Palaeologus, and 
proclaimed himself emperor. Dusan aided the 
Byzantine pretender, but their alliance broke

Stefan Dusan, detail of a fresco in the 
Monastery Lesnovo, Yugoslavia, 1349
By courtesy of Jugoslavenski Leksikografski Zavod,
Zagreb, Yugos.

up in 1343, and they became bitter enemies. 
On his own, Dusan conquered Albania and a 
greater part of Macedonia in the same year. 
After conquering the stubbomly defended city 
of Seres in the fall of 1345, Dusan began to call 
himself “Emperor of the Serbs and Greeks.’’ 
He was crowned emperor in April 1346.

After subjugating other parts of the Byzan­
tine Empire, Epirus and Thessaly, in 1348, 
he found himself master of a vast territory 
from the rivers Save and Danube to the Bay 
of Corinth and from the Adriatic and lonian

shores to the Aegean. Although Dusan was 
helped by the weakness of his adversaries, he 
would never have attained his great successes 
without the forces provided by the militant 
nobility of the old Serbian provinces and by 
his German mercenaries. Dusan regarded the 
subdued Byzantine lands, “Romania,” as his 
own “imperial lands,” whereas the old Serbian 
provinces were formally the “royal lands” of 
his son. In reality, he governed both territories 
himself, but his administrative reforms con- 
cemed mostly the Serbian provinces.

On the eve of the coronation he raised the 
Serbian archbishopric to the status of a Pa­
triarchate, for in the Orthodox East an em­
peror was inconceivable without a patriarch. 
He introduced the Byzantine system of titles 
and ranks, and the imperial chancellery was 
organized on the Byzantine model, as was the 
uniform Organization of local authorities. Du­
san, moreover, considered the introduction of 
a law code part of his imperial duties, and in 
the Diets of 1349 and 1354 he promulgated a 
code containing more than 200 Statutes. The 
code covered mainly criminal law and the re­
lations between the classes.

From the time he imposed himself as co-ruler 
of Constantinople with the young emperor 
John V Palaeologus, John VI Cantacuzenus 
had posed a serious threat to Dusan, es­
pecially after he acquired Turkish auxiliary 
forces, which had twice defeated the Serbs—in 
1344 and in 1352. During Dusan’s campaign 
against Bosnia in 1350, Cantacuzenus’ sup­
porters in the Greek cities sent their armies to 
attack him in the south, thus forcing him to 
return to Macedonia and to give up his plans 
for reconquering Hercegovina. Plans for the 
conquest of Constantinople drew Dusan into 
close relations with Venice. The republic was 
sympathetic to him but remained indifferent 
toward his proposals for direct action against 
the Byzantine emperors.

In his last years Dusan maintained cordial 
relations with the Pope in Avignon. Like some 
of his predecessors he showed a readiness to 
accept a union of the churches, especially since 
in 1350 the Patriarch of Constantinople had 
proclaimed an anathema on both the Serbian 
emperor and the patriarch. Enmity between 
local Orthodox and Catholic clerics stood in 
his way, as did Hungary’s unsuccessful attack 
on Serbia in 1354, which upset the work of 
the papal legation. This attack also frustrated 
Dusan’s desire to be designated by the Pope as 
captain of a crusade against the Turks, who at 
this time had gained a foothold on European 
soil and had become a danger to the Chris­
tians of the Balkans.

Dusan died suddenly in December 1355. He 
was succeeded by his son Uros, who was un- 
able to preserve his father’s large empire. The 
peripheral regions of the empire seceded un­
der their powerful governors, and large areas 
feil to the Turks. Only 15 years after Dusan’s 
death, the territory of Serbia was smaller than 
that from which he had set out on his con- 
quests.
Assessment. Dusan’s popularity was espe­

cially great during the era of national awak- 
ening and wars for liberation in the 19th 
Century. “Dusan the Mighty” represented at 
that time a Symbol of former glory and great- 
ness, while the restoration of Dusan’s empire 
was stressed as the ideal goal of contemporary 
Serbian politics. Modern historians stress his 
accomplishment in elevating the Serbian state 
to predominance in the Balkans and in in- 
troducing internal reforms, transplanted from 
Byzantine practices and institutions and aimed 
at centralizing and unifying the administrative 
system. Outlasting his other accomplishments 
was Dusan’s law code, which remained in use 
until the end of the medieval Serbian state 
and later became a valuable source for the 
study of medieval society. (S.M.Ci.)
b i b l i o g r a p h y . The chapter on Dusan in Con- 
stantin Jireöek, Geschichte der Serben I  (1911), is

well documented. Based on Jireöek are the foliow- 
ing English accounts: H.W.V. Temperley, History 
of Serbia (1917, reprinted 1970); and William 
Miller, “The Medieval Serbian Empire,” Quart er ly 
Review, 226:488-507 (1916). In the short sum- 
mary, “The Balkans, 1018-1499,” in The Cam­
bridge Medieval History, vol. 4, pt. 1, pp. 537- 
541 (1966), M. Dinic utilized results of more re­
cent Serbian scholarship. Du§an has been treated 
in G. Ostrogorsky, Geschichte des byzantinischen 
Staates, 3rd ed. (1963; History of the Byzantine 
State, rev. ed., pp. 499-533, 1969), with selected 
bibliography. Very useful also is G. Soulis, “Tsar 
Stephen Dusan and Mount Athos,” Harvard Slavic 
Studies, 2:125-139 (1954).
Stefan, Josef (b. March 24, 1835, St. Peter, 
Austria—d. Jan. 7, 1893, Vienna), Austrain 
physicist who in 1879 formulated a law which 
States that the radiant energy of a blackbody— 
a theoretical object that absorbs all radiation 
that falls on it—is proportional to the fourth 
power of its temperature. His law was one

Josef Stefan, detail of a lithograph by 
Rudolf Fenzl, 1900
By courtesy of the Österreichische Nationalbibliothek,
Vienna

of the first important steps toward the under- 
standing of blackbody radiation, from which 
sprang the quantum idea of radiation.
At the University of Vienna, Stefan rose 

from lecturer in mathematical physics in 1858 
to professor ordinarius of physics in 1863 and 
to director of the Physical Institute in 1866. 
Five years after he derived his law empirically, 
it was derived theoretically by Ludwig Boltz­
mann of Austria and hence became known as 
the Stefan-Boltzmann law.
Stefan-Boltzmann law, statement that the 
total radiant-heat energy emitted from a sur­
face is proportional to the fourth power of its 
absolute temperature. Formulated in 1879 by 
Josef Stefan, an Austrian physicist, as a result 
of his experimental studies, the same law was 
derived in 1889 by Ludwig Boltzmann, also 
an Austrian physicist, from thermodynamical 
considérations: if E is the radiant heat energy 
emitted from a unit area in one second and 
T is the absolute temperature (in degrees Kel­
vin), then E =  öT 4, the Greek letter sigma (er) 
representing the constant of proporti onality, 
called the Stefan-Boltzmann constant. This 
constant has the value 1.36 X 10-4 kilocalories 
per metre2-second-K4. The law applies only to 
blackbodies, theoretical surfaces that absorb 
all incident heat radiation.
Stefänik, Milan (Rastislav) (b. July 21, 
1880, Kosariska, near Myjava, Slovakia, 
Austria-Hungary—d. April 4, 1919, Wenor, 
near Bratislava, Czech.), Slovaldan astronomer 
and general who, with Tomäs Masaryk and 
Edvard Benes, helped found the new nation 
of Czechoslovakia in 1918-19.
After study at the University of Prague, from 

which he received a doctorate of philosophy in 
1904, Stefänik went to Paris. Joining the staff 
of the astronomical observatory at Meudon, 
he served on scientific expeditions to Africa, 
the Americas, and Oceania. Becoming a nat- 
uralized French Citizen, he joined the army 
after the outbreak of World War I and eventu- 
ally was drawn to the Czechoslovak liberation



movement. Encouraged by the French gov- 
emment, he was sent on military and political 
missions to the United States, Russia, Italy, 
and other Allied powers. In 1918 he became 
minister of war in the provisional Czechoslo- 
vak government. The following year he per- 
ished in an airplane crash.
Stefano di G iovanni: see  Sassetta.
Stefansson, David (b. Jan. 21, 1895, Fagris- 
kógur, Eyjafjördur, Ice.—d. March 1, 1964, 
Akureyri), Icelandic poet and novelist, best 
known as a poet of humanity. He wrote a 
powerful sociological novel, Sólon Islandus 
(1940), a successful play, Gullna h lid id  (1941; 
The Golden Gate, 1967, in F ire a n d  Ice: Three 
Icelandic Plays), and other prose works, but 
they are overshadowed by his verse. His early 
poetry, including most of his folk themes and 
love lyrics, appeared in Svartar fja d r ir  (1919, 
“Black Feathers”), Kvcedi (1922, “Poems”); 
K vedjur (1924; “Greetings”), and N y  Kvcedi 
(1929; “New Poems”), which were combined 
and published as a collected volume in 1930. 
His later poetry—darkening in social satire, 
reformatory zeal against capitalism and orga­
nized religion, and despair over the war—was 
published as I  byggdum  (1933; “Among Hu­
man Habitations”), A d  nordan  (1936; “From 
the North”), N y  kvoedabók (1947; “A New 
Book of Poems”), and the posthumous Sldus- 
tu Ijó (1966; “Last Poems”).

Stefansson came of a cultured yeoman family 
and was brought up with a love for his land, 
its literature, and its folklore. He frequently 
joumeyed abroad, but lived most of his life 
in the little town of Akureyri, where he was a 
librarian (1925-52). His lyrics often have the 
delicacy of a cradle song; yet his heroic verse 
shows the virility of an epic poet.
Stefansson, Vilhjalmur (b. Nov. 3, 1879, 
Arnes, Man., Can.—d. Aug. 26, 1962,
Hanover, hJ.H., U.S.), explorer and ethnolo- 
gist who spent five consecutive record-making 
years exploring vast areas of the Canadian

Stefansson
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Arctic after adapting himself to the Eskimo 
way of life.

Of Icelandic descent, Stefansson lived for a 
year among the Eskimo in 1906-07, acquir- 
ing an intimate knowledge of their language 
and culture and forming the belief that Eu- 
ropeans could “live off the land” in the Arc­
tic by adopting Eskimo ways. From 1908 to 
1912, he and the Canadian zoologist Rudolph
M. Anderson carried out ethnographical and 
zoological studies among the Mackenzie and 
Copper Eskimo of Coronation Gulf, in Cana­
da’s Northwest Territories.

Between 1913 and 1918 Stefansson extended 
his exploration of the Northwest Territories. 
His party was divided into two groups; the 
Southern one, under Anderson, did survey and 
scientific work on the north mainland coast 
from Alaska eastward to Coronation Gulf, 
while the northern group travelled extensively 
in the northwest, discovering the last unknown 
islands of the Canadian archipelago, Borden, 
Brock, Meighen, and Longheed. Stefansson’s

knowledge of the Canadian Arctic led him 
to predict that the area would become eco- 
nomically important. In World War II he was 
an adviser to the U.S. government, surveyed 
defense conditions in Alaska, and prepared re- 
ports and manuals for the armed forces. From 
1947 he was Arctic consultant at Dartmouth 
College, Hanover, N.H. He wrote a number 
of books, including M y  L ife  with the E sk im o  
(1913), The F riendly A rctic  (1921), U nsolved  
M ysteries o f  the A rctic  (1939), and D iscovery  
(1964).
Steffani, Agostino (b. July 25, 1654, Castel- 
franco, Tuscany—d. Feb. 12, 1728, Frankfurt 
am Main), composer, singer, cleric, and diplo- 
mat, celebrated for his cantatas for two voices.

Steffani, detail of a lithograph by E.V. Wiecker, 1816
By courtesy of the Österreichische Nationalbibliothek, Vienna

Steffani studied music in Venice, Rome, 
and Munich, where he served the Elector of 
Bavaria from 1674 to 1688, becoming by 
1681 director of chamber music. He left Mu­
nich and entered the service of the Duke of 
Brunswick, later elector of Hanover, where he 
remained until his death. After some years 
he ceased to be musical director, however, 
and entered upon a new career. While con- 
tinuing to practice music, he became impor­
tant as a diplomat, going on several missions 
and acting for a short time as ambassador 
in Brussels. It was he who induced Handel 
to settle in Hanover and hence, indirectly, in 
London, when the new elector became King 
George I. Steffani was ordained in 1680 and 
later became papal protonotary for north Ger­
many, with the status of bishop. He composed 
about 20 operas, most of them before 1700. 
It was, however, his numerous chamber duets 
in cantata form—following, with considerable 
melodie and structural distinction, the mod­
els of Luigi Rossi, Giacomo Carissimi, and 
Alessandro Stradella—that won for Steffani a 
European reputation; more than 100 of these 
are known.
Steffano, Giovanni de (Baroque painter): 
see  Lanfranco, Giovanni.
Steffen, Albert (b. Dec. 10, 1884, Mur­
genthal, Switz.—d. July 13, 1963, Dörnach), 
Swiss novelist and dramatist, one of the lead­
ing writers of the anthroposophical movement 
founded by Rudolf Steiner {q.v.).

Steffen’s early works were compassionate 
messages of alarm at the disastrous effects of 
modern technological civilization and secular- 
ized thought in human relations. Moved by 
these problems, he joined the anthroposophi­
cal movement in 1907, settling at its centre in 
Dörnach, near Basel. (Steffen was later presi­
dent of the Anthroposophical Society and was 
editor of its review, D a s G oetheanum .) From 
that time his numerous writings became vi- 
sions of a world permeated by metaphysical 
powers of good and evil, as revealed in old and 
esoterie European and Asiatic traditions. His 
novels include D ie Erneuerung des Bundes 
(1913) and A us G eorg A rchibalds L eben slau f  
(1950); his plays, H ieru m  und Salom o  (1927), 
D as Todeserlebnis des M an es (1934), and 
B arrabas (1949; C hrist or Barrabas?, 1950); 
and his essays, D er K ün stler zw ischen Westen
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und O sten  (1925; The A rtis t B etw een W est 
a n d  E ast, 1946). Buch der R ückschau  (1939) 
is autobiographical.
Steffens, Henrik (b. May 2, 1773, Stavanger, 
Nor.—d. Feb. 13, 1845, Berlin), philosopher 
and physicist, who combined scientific ideas 
with German Idealist metaphysics.

Steffens spent his early years at Copenhagen, 
where he attended the university. He later 
studied at Kiel, Jena, and Berlin and by 1799 
was an established figure in German liter­
ary and philosophical circles and on friendly 
terms with Schelling, Goethe, and Friedrich 
Schleiermacher. After Publishing B eiträge zu r  
innern N aturgeschichte der E rde  (1801; “Con- 
tributions to the Internal Natural History of 
the Earth”), he took up an academie career, 
beginning as a lecturer at Copenhagen in 1802 
and becoming professor of mineralogy at Halle 
in 1804 and professor of physics at Breslau in 
1811. Steffens spent almost all his adult life 
in Germany, which he regarded as his home, 
and was a fervent supporter of German na- 
tionalism. He fought with the Prussian Army 
against Napoleon in 1813 and 1814. He was 
professor of physics at Berlin from 1832 until 
his death.

Steffens did much sound scientific work as a 
physicist, but as a philosopher he was charac- 
terized by a fondness for using scientific fact as 
a basis for the construction of fanciful analo- 
gies and quite arbitrary metaphysical conclu- 
sions. His exposition of a philosophy of nature 
in G rundzüge der philosophischen N aturw is­
senschaft (1806; “Philosophical Characteristics 
of Natural Science”) showed a typical combi- 
nation of profound scientific knowledge and 
Schellingian speculation. He also wrote A n ­
thropologie, 2 vol. (1824); an autobiography, 
W as ich erlebte, 10 vol. (1840-44; “What I 
Experienced”); and some novels and poetry.
Steffens, (Joseph) Lincoln (b. April 6, 
1866, San Francisco—d. Aug. 9, 1936, Carmel, 
Calif., U.S.), U.S. journalist, lecturer, and po­
litical philosopher, a leading figure among 
the writers whom Theodore Roosevelt called 
muckrakers.
After attending the University of Califor­

nia, Steffens studied psychology with Wilhelm 
Wundt in Leipzig and with Jean-Martin Char- 
cot in Paris, which confirmed his basic pos­
itivist Orientation. During nine years of New 
York City newspaper work ending in 1901, 
Steffens discovered abundant evidence of the 
corruption of politicians by businessmen seek- 
ing special privileges. In 1901 after he became 
managing editor of M cC lure’s M agazin e, he 
began to publish the influential articles later 
collected as The Sh am e o f  the C ities (1906), 
a work closer to documented sociological case 
study than to mere sensational exposure. 
Many nationwide lecture tours won him 

recognition. He raised rather than answered 
questions, jolting his audience into awareness 
of the ethical paradox of private interest in 
public affairs by comic irony rather than by 
moral indignation. He revealed the shortcom-

Lincoln Steffens, 1912
By courtesy of the Library of Congress, Washington,
D.C.
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ings of the populär dogmas that connected 
economic success with moral worth, and na­
tional progress with individual self-interest.

Political events in Mexico and Russia tumed 
Steffens’ attention from reform to révolution. 
After a trip to Petrograd in 1919 he wrote a 
friend, “I have seen the future; and it works.” 
His unorthodoxy lost him his American audi- 
ence during the 1920s; he continued to study 
revolutionary politics in Europe and became 
something of a legendary character for the 
younger expatriates. After the great success of 
his A utobiography {1931), he supported many 
Communist activities but refused identifica- 
tion with any party or doctrine.

A biography by Justin Kaplan, Lincoln Stef­
fens, was published in 1974.
Steglitz, Southern district of Berlin, Germany. 
The Teltow Canal bisects its 11-square-mile 
(28-square-kilometre) area, which includes not 
only the old town of Steglitz but also, farther 
south, the former villages of Lichterfelde and 
Lankwitz.

The district was among the most severely 
damaged parts of Berlin in World War II; 
bombs destroyed neariy half its houses. Today 
northem Steglitz is urban in character, with a 
major shopping area on Schloss-Strasse. The 
Botanie Gardens feature geographical gardens 
arranged by habitat. The southem part of the 
district, farther from central Berlin, has more 
open spaces and single-family residences. In 
Lichterfelde, the Lilienthalberg, a 36-foot (11- 
metre) mound from which Otto Lilienthal 
conducted experimental glider flights in the 
1890s, is preserved as a memorial. Pop. (1986 
est.) 167,559.
Stegosaurus, genus of Late Jurassic ar- 
moured dinosaurs (the Jurassic Period began 
208,000,000 years ago and lasted 64,000,000 
years). Stegosaurus reached a length of about
6.5 m (20 feet). The skull and brain were very 
small for such a large animal. The forelimbs 
were much shorter than the hind limbs, giving 
the back a characteristically arched appear- 
ance. The hind limbs were so long because 
Stegosaurus originally evolved from a bipedal 
form but then reverted to a quadmpedal pos- 
ture. The feet were short and broad.

Stegosaurus, model by Stephen Czerkas, 1986
©Stephen Czerkas; photograph, by courtesy of the Natural History 
Museum of Los Angeles County

Perhaps the most distinctive feature of 
Stegosaurus was the development of a series 
of large, triangulär, hom-covered bony plates 
along its back and tail. Paleontologists long 
thought that Stegosaurus had two parallel 
rows of plates, either staggered or in pairs with 
each other, and that these served a defensive 
purpose, affording protection to the animal’s 
backbone and spinal cord. The reexamination 
of old and new fossil specimens in the 1980s, 
however, suggests that there was actually only 
one row of plates. These may have helped 
Stegosaurus control or modify its body tem­
perature. By positioning itself so that the plates 
faced the Sun and thus absorbed heat from 
sunlight, Stegosaurus could have warmed it­

self, and by standing so that the plates were 
not struck by direct sunlight, the dinosaur 
could have thereby avoided overheating. Two 
pairs of long, pointed bone spikes were pres­
ent on the tail of Stegosaurus and must have 
been a lethal weapon. The spinal cord in the 
region of the sacrum was enlarged and actually 
larger than the brain, giving rise to the mis- 
conception that Stegosaurus had two brains. 
Stegosaurus was a plant eater, probably feed­
ing on soft Vegetation.
Steichen, Edward (b. March 27, 1879, Lux­
embourg—d. March 25, 1973, West Redding, 
Conn., U.S.), pioneer of American photogra­
phy who, with Alfred Stieglitz, was a leader of 
the Photo-Secession Group. His style evolved 
from the painterly impressionism of “The Flat- 
iron Building—Evening, New York” (1905) 
to a sharp realism after World War I. His por­
traits of artists and celebrities from the 1920s 
and ’30s are remarkable evocations of char­
acter. In 1955 he organized the “Family of 
Man” exhibition of 503 photographs selected 
from more than 2,000,000 submitted world­
wide.

Steichen, 1960
Joanna T. Steichen

Training a n d  early career. In 1882 Stei- 
chen’s parents moved from Luxembourg to 
the United States and settled in Hancock, 
Mich. Later the family moved to Milwaukee, 
where, at the age of 15, Steichen was appren- 
ticed to a commercial lithographer. He studied 
painting but became interested in photogra­
phy, and by 1900 several of his pictures had 
been shown in Philadelphia and Chicago.

Steichen’s early photographs were influenced 
by his training as a painter. He frequently 
brushed on silver salts and other Chemicals to 
eliminate or add images to negative or paper 
to achieve prints resembling soft, fuzzy mez- 
zotints or loose wash drawings. These misty 
pictures were considered by most critics of the 
day to be the highest achievement of Photo­
graphie art. Alfred Stieglitz, the best known 
American photographer of the time—although 
himself a purist who did not tamper with ei­
ther his negatives or his prints—concurred.

In 1902 Stieglitz invited Steichen to join 
him and 11 other photographers in found- 
ing the Photo-Secession, an Organization ded- 
icated to promoting photography as a fine art. 
In the course of time, the Photo-Secessionists 
did indeed succeed in transforming American 
photography from a craft that recorded and 
increasingly embellished to an art that freely 
experimented and explored. They showed that 
photographs of ordinary subjects and every- 
day scenes printed from the negative without 
manipulation can exert a far greater aesthetic 
appeal than artificial compositions printed by 
arcane methods.
In 1905 Photo-Secession opened, at 291 Fifth

Avenue, New York City, its Little Galleries 
(called “291” for short). It was designed by 
Steichen, and Stieglitz was its director. Stei­
chen, who had become a friend of the sculptor 
Auguste Rodin in 1910 when he was studying 
painting in Paris, arranged exhibitions of the 
work of Rodin and that of other friends at the 
gallery, including paintings by Henri Matisse, 
Gordon Craig, Max Weber, Paul Cézanne, 
and Pablo Picasso and sculpture by Con- 
stantin Brancusi. Many of these avant-garde 
artists’ works were shown for the first time in 
America at “291,” starting eight years before 
the Armory Show of 1913, at which modern 
European art received its first full-scale display 
in the United States. The Photo-Secessionist 
venture was successful; for the first time in the 
United States, photographs by Photo-Seces­
sionists, Steichen prominently among them, 
ranked with paintings and drawings as artistic 
works.

During World War I, Steichen was put in 
command of the photographic division of the 
United States Army’s air force and retired 
as a lieutenant colonel in 1918. During the 
war, realism had been the only purpose of 
the pictures Steichen took. The experience led 
to a significant change in his mode of artis­
tic expression—in fact, he made a bonfire of 
all his paintings. He ceased painting and re- 
nounced his impressionistic photography with 
its broad, simple effects. Instead, he concen- 
trated on creating a precise, clean-cut, more 
realistic picture. In order to achieve maxi­
mum realism, he photographed a white cup 
and saucer against a black velvet background 
more than a thoüsand times in his search for 
the perfect rendering of the subtle gradations 
in white, black, and gray.
From 1923 to 1938 Steichen operated a 

commercial studio in New York City that 
specialized in portraits and advertising illus- 
trations and soon became a successful enter- 
prise. What he knew of art and design as a 
painter, combined with his masterful photo­
graphic technique, enabled him to produce 
memorable portraits of the literary and artistic 
Personalities and the socially prominent who 
came to pose. In addition, he was in 1923 
induced by Frank Crowninshield, the editor, 
to become chief photographer for the fashion 
magazines Vogue and Vanity Fair. Steichen’s 
photographs of the ’20s and ’30s form a vital 
pictorial record of American culture. He cre­
ated such striking images as the veiled Gloria 
Swanson, the hands-to-head portrait of Greta 
Garbo, and the smiling Charlie Chaplin.

L a ter years. At the outbreak of World War 
II, Steichen, rejected by the army because of 
age, was commissioned by the United States 
Navy to organize a department to photograph 
the war at sea. Soon after the Japanese attack 
on Pearl Harbor in 1941, his photographic 
exhibition entitled “Road to Victory” was pre­
sented in New York City’s Museum of Mod­
em Art, followed three years later by a similar 
exhibit, “Power in the Pacific.”
After the war, from 1947 to 1962, Steichen 

was director of photography at the Museum 
of Modem Art in New York City. In 1955 
he organized one of the most populär exhi­
bitions of photographs ever presented, “The 
Family of Man.” It was based on the concept 
of human solidarity that is the motif of his 
brother-in-law Carl Sandburg’s biography of 
Abraham Lincoln. Together with his assistant 
Wayne Miller, Steichen selected 503 from the 
more than 2,000,000 prints submitted from 
all over the world. After its opening at the 
Museum of Modem Art in 1955, the “Family 
of Man” exhibition toured most of the major 
museums in the world and was seen by more 
than 9,000,000 people in all.

Early in his career, Steichen rejected the 
idea that there was one system of aesthetics 
in American photography. Such a notion, he 
feit, served only to confine and inhibit the 
Creative photographer. As a consequence, he



was always eager to serve as a Promoter for 
American photography, arranging for exhibits, 
purchasing photographs, and generally acting 
as patron of younger photographers, regardless 
of the style of their work. According to Stei­
chen, it is this variety—based on the unique 
vision of the individual photographer—that 
has made photography the vigorous art it is 
today. (P.J.P.)
b i b l i o g r a p h y . Edward Steichen, A Life in Pho­
tography (1963), with biographical data by Grace 
Mayer; Carl Sandburg, Steichen, the Photographer 
(1929); Peter Pollack, Picture History o f Photogra­
phy, rev. ed. (1970); The Family ofMan (1955), a 
book from the exhibition of the same title for the 
Museum of Modem Art. Steichen’s photographs 
may be seen in issues of Vogue and Vanity Fair 
(1923-38).
Steiermark, English styria, B undesland  
(federal province), southeastem and central 
Austria, bordering Yugoslavia on the south 
and bounded by B undesländer Kärnten (Ca- 
rinthia) on the south, Salzburg on the west, 
Oberösterreich and Niederösterreich (Upper 
and Lower Austria) on the north, and Bur­
genland on the east. It has an area of 6,327 sq 
mi (16,387 sq km). Upper Steiermark extends 
in the north from the Limestone Alps to the 
eastem groups of the Central Alps, embrac- 
ing the valleys of the Mur, Mürz, Salza, and 
Upper Enns rivers. The Lower Steiermark up­
land and hill country consists of the middle 
Mur Valley with the Grazerfeld “plain” in the 
centre; the Koralpe and Packalpe rising above
6,500 ft (2,000 m) in the west; and a gravel, 
loam-covered hill country in the east.

Inhabited since the Stone Age and mined 
as early as the Bronze Age, the region be­
came part of the Celtic kingdom of Noricum 
(q.v.), which was incorporated into the Ro­
man Empire c. 15 bc. In the 5th Century it 
was overrun by Germanic tribes, followed by 
the Avars and their Slav subjects (Slovenes). 
Subjected by the Bavarians in the 8th Century, 
the country became a mark, or frontier ter­
ritory, of the Frankish Empire. Further Ger­
man colonization led to Germanization by c. 
1300, except in the southem countryside. The 
area of modern Steiermark belonged to the 
duchy of Carinthia (Kärnten) after 976, but 
other northern areas of modern Steiermark 
were acquired in the 1 Ith and 12th centuries 
by the counts, or margraves, of Traungau, 
whose main seat was at Styraburg, or mod­
em Steyr (Oberösterreich). In 1180 the en­
tire area became the duchy of Steiermark, or 
Styria, which passed to the Babenberg duke 
of Austria in 1192 until the extinction of the 
Babenberg line in 1246. In 1276 most of the 
area was ceded to the Habsburgs, and it be­
came a crown land in 1282. Thereafter, its 
history was merged with that of Austria, al­
though it was mied only by junior branches 
of the House of Habsburg from 1379 to 1439 
and from 1564 to 1619. After World War I, 
2,329 sq mi of southem Steiermark, including 
Marburg (Maribor), Cilli (Celje), and Pettau 
(Ptuj), were ceded to Yugoslavia. Steiermark 
has been a B un desland  ever since, except for 
the years 1938-45 when most of it formed a 
Reichsgau  (party district) under the Anschluss, 
or incorporation into Germany.
Ethnically, Steiermark is German. Most in­

habitants are Roman Catholic. Ancient folk­
lore, song, and dance are preserved in the 
mountainous areas and the gray-green Steier­
mark suit is almost an Austrian national 
costume. The principal urban centres are 
Graz, the Capital, Leoben, Kapfenberg, Bruck, 
Eisenerz, Knittelfeld, Köflach, Mürzzuschlag, 
(<qq.v.) and Fohnsdorf.

Steiermark’s economic development has al­
ways been determined by its mineral resources. 
The Erzberg near Eisenerz supplies most of 
Austria’s iron ore and has been mined since 
Celtic times. Brown coal (lignite) is mined at 
Fohnsdorf and Köflach and magnesite in the

Shale Alps. It also produces sizable amounts 
of graphite, talc, gypsum, and salt. Thermo- 
electricity, based on brown coal, is generated, 
and there are hydroelectric plants on the Mur 
and other rivers. Heavy industry is concen- 
trated in the Mur Valley below Fohnsdorf 
and in the Mürz Valley. Metal and machine 
industries, sawmills, and paper and cellulose 
industries are important; Chemicals, textiles, 
leather, and food products are also manu­
factured. Agriculture employs more than 40 
percent of the working population; livestock 
raising is widespread, and com (maize) and 
fruit are cultivated in the southeast. There is 
a significant tourist trade, based on numerous 
mountain resorts. Pop. (1982 est.) 1,188,878.
Steiger, Niklaus Friedrich von (b. May 17,
1729, Bern—d. Dec. 3, 1799, Augsburg, Ger.), 
Swiss statesman, Schultheiss (chief magistrate) 
of the canton of Bern, and the most promi­
nent political figure during the last years of 
the old Swiss Confederation.

From a Bernese patrician family, Steiger was 
dispatched to Halle in Germany and Utrecht, 
Neth., for his education, eventually retuming 
to Bern in 1754. Thereafter, he held several 
minor government offices, served as cantonal 
emissary to Neuchätel, Aarau, and Geneva, 
and finally was elected Schultheiss of Bern 
(1787), a position he retained until the fall of 
the confederation in 1798.
A bitter enemy of the French Revolution, 

Steiger headed the Swiss party that favoured 
resistance against the French Revolutionary 
armies, for which purpose he allowed English, 
Spanish, and Sardinian recruitment of Swiss 
mercenaries in 1793 and 1795. The French de- 
feat of the Bernese at Grauholz, Switz. (March 
5, 1798), ensured the demise of the confed­
eration, and he fled to Bavaria. In exile he 
continued to lead a party of Swiss émigrés in 
plotting the overthrow, with Austrian support, 
of the French-protected Helvetic Republic and 
the restoration of the old confederation.
Stein, Sir (Mark) Aurel (b. Nov. 26, 1862, 
Budapest—d. Oct. 26, 1943, Kabul, Afg.), 
Hungarian-British archaeologist and geogra- 
pher whose travels and research in central 
Asia, particularly in Chinese Turkistan, re­
vealed much about its strategie role in history.

Principal of the Oriental College, Lahore, 
Punjab, India (now in Pakistan; 1888-99), in 
1892 he published his Sanskrit edition of the 
only known surviving ancient Indian histor­
ical work, the 12th-century R äjatarahgin l by 
Kalhana. His English translation, A Chronicle  
o f  the K ings o f  K asm lr, followed in 1900.
In that year he began the first of his central 

Asian expeditions, travelling through westem­
most China to Khotan. In the course of this 
and three other expeditions (1906-08, 1913- 
16, and 1930), he traced the ancient car­
avan routes between China and the West, 
made valuable geographical observations on 
little-known regions, and collected many doc­
uments and artifacts, from Neolithic stone 
tools to 8th-century-AD grave findings and tex-

Sir Aurel Stein
By courtesy of the Royal Geographical Society, 
London
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tiles. Near Tan Huang he discovered the Cave 
of the Thoüsand Buddhas, which, with its 
extraordinary assemblage of paintings, temple 
banners, and documents, had been walled up 
since the 1 Ith Century. Many of the treasures 
he found are in the Asian Antiquities Mu­
seum, New Delhi. The results of his work of 
this period were published in A ncien t Khotan, 
2 vol. (1907), Serindia, 5 vol. (1921), and In ­
nerm ost A sia, 4  vol. (1928).

Superintendent of the Indian Archaeological 
Survey (1910-29), Stein was also interested 
in Greco-Buddhist remains and in tracing 
Alexander the Great’s eastem campaigns. In 
1926, at PIr Saräi, near the Indus River, he 
identified the site of Alexanders storming 
of the nearly impregnable Rock of Aomos. 
Other studies of his added to precise knowl­
edge of Alexander’s movements in Asia. In 
an effort to elucidate the relationship be­
tween Mesopotamian and Indus civilizations, 
Stein investigated ancient mounds in Iran and 
Baluchistan. He also carried out an aerial 
photographic reconnaissance of the Roman 
frontiers in Iraq. Near his 8 Ist birthday, his 
long-standing wish to explore in Afghanistan 
was granted, but he died there before he could 
commence his work. A British subject from 
1904, he was knighted in 1912.
Stein, Charlotte von, nee von schardt (b. 
Dec. 25, 1742, Eisenach, Saxe-Weimar—d. 
Jan. 6, 1827, Weimar), German writer and an 
intimate friend of and important influence on 
Goethe; she was the inspiration for the female

Charlotte von Stein, detail of an engraving after a 
portrait by Karl, Freiherr von Imhoff; in a private 
collection
Historia-Photo

figures Iphigenie in Iphigenie a u f  Tauris and 
Natalie in W ilhelm  M eister. She remained for 
Goethe an unattainable feminine ideal and 
should not be confused with the warm and 
simple Lotte, heroine of The Sorrow s o f  Young  
W erther, who was inspired by Goethe’s earlier 
attachment to Charlotte Buff.

The eldest daughter of the Weimar master 
of the court ceremonies, Stein became lady in 
waiting to the duchess Anna Amalia (1758), 
subsequently marrying Friedrich, Freiherr von 
Stein (1764), equerry to Duke Karl August of 
Saxe-Weimar. On Goethe’s arrival in Weimar 
(1775) an intimate friendship began, and the 
ensuing Seelenbund  (“union of souls”) was of 
considerable influence on Goethe’s life and 
work; Goethe’s letters and poems to Frau 
von Stein demonstrate their close attachment. 
After Goethe’s return from Italy (1788), his 
relations with Christiane Yulpius, whom he 
later married, resulted in a complete break in 
the friendship.

Stein’s own works include R in o  (1776), a 
small humorous piece on Goethe and ladies
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of the court, and a prose tragedy D id o  (1792; 
published 1867), a work containing many al- 
lusions to her break with him.
Stein, Edith, original name o f blessed
TERESA BENEDICTA OF THE CROSS, Latin, 
BEATA TERESIA BENEDICTA A CRUCE (b. Oct.
12, 1891, Breslau, Ger. [now Wroclaw, Pol.]— 
d. Aug. 9/10, 1942, Auschwitz, Pol.), Roman 
Catholic convert from Judaism, Carmelite

Edith Stein
Archiv für Kunst und Geschichte, Berlin

nun, philosopher, and spiritual writer who was 
executed by the Nazis because of her Jewish 
ancestry and who is regarded as a modern 
martyr.

Born into an Orthodox Jewish family, Stein 
renounced her faith in 1904 and became an 
atheist. As a student at the University of Göt­
tingen, she became acquainted with Edmund 
Husserl and became interested in his philos­
ophy, phenomenology, which sought to de- 
scribe phenomena as consciously experienced, 
without employing theories about their causal 
explanation. Also at Göttingen, she first came 
into contact with Roman Catholicism. When 
Husserl moved to the University of Freiburg, 
he asked Stein to join him there as his assis- 
tant; she received her doctorate in philosophy 
(1916), became a member of the faculty, and 
established a reputation as one of the univer- 
sity’s leading philosophers.

Attracted to Roman Catholicism, Stein re­
turned on a vacation in 1921 to Breslau, 
where her profound encounter with the auto­
biography of the mystic St. Teresa of Avila 
caused her swift conversion. She was baptized 
on Jan. 1, 1922, and gave up her assistantship 
with Husserl to teach (1922-32) at a Domini- 
can girls’ school in Speyer. While at Speyer 
she translated St. Thomas Aquinas’ D e verda­
te  (“On Truth”) and familiarized herseif with 
Roman Catholic philosophy in general.

In 1932 she became a lecturer at the In­
stitute for Pedagogy at Münster but, because 
of anti-Semitic legislation passed by the Nazi 
government, was forced to resign the post 
the following year. In 1934 she entered the 
Carmelite convent at Cologne, taking the re­
ligious name Teresa Benedicta of the Cross, 
after the mystic who had inspired her conver­
sion. There she completed her metaphysical 
work Endliches und ew iges Sein  (“Finite and 
Etemal Being”), an attempt to synthesize the 
diverse philosophies of Aquinas and Husserl. 
Other philosophical and spiritual works fol­
lowed. In 1938, with the Nazi threat growing, 
she was transferred to the Carmelite convent at 
Echt in The Netherlands, where it was thought 
she would be safe from persecution. There 
she wrote her important treatise S tu die  über 
Joannes a Cruce: K reuzesw issenschaft (1950; 
The Science o f  the Cross), a phenomenologi- 
cal study of St. John of the Cross.

Removal from Germany, however, proved 
insufficiënt to ensure her safety. The condem- 
nation of Nazi anti-Semitism by the Dutch 
bishops of occupied Holland (July 26, 1942) 
provoked Adolf Hitler to order the arrest of

all non-Aryan Roman Catholics. With her 
sister Rosa, also a convert, Teresa Benedicta 
was seized by the Gestapo and shipped to the 
concentration camp at Auschwitz. Survivors 
of the death camp testified that she helped 
all other sufferers with great compassion. She 
was sent to the gas chamber, where she died 
with her sister.

The Edith Stein Guild for aiding converts 
was founded (1955) in the United States, and 
the Archivum Carmelitanum Edith Stein was 
established at Louvain, Belg., for the study 
and publication of her works. On May 1, 
1987, she was beatified by Pope John Paul II. 
b i b l i o g r a p h y . Biographies include Hilda C. 
Graef, T h e S ch o la r  a n d  th e  C ross (1955); and Wal­
traud Herbstrith, E d ith  S tein , trans, from German 
(1985).
Stein, Gertrude (b. Feb. 3, 1874, Allegheny, 
Pa., U.S.—d. July 27, 1946, Paris), avant- 
garde American writer, eccentric, and self- 
styled genius, whose Paris home was a salon 
for the leading artists and writers of the period 
between World Wars I and II.

Stein spent her infancy in Vienna and Paris 
and her girlhood in Oakland, Calif. At Rad- 
cliffe College she studied psychology with 
the philosopher William James. After further 
study at Johns Hopkins medical school she 
went to Paris, where she was able to live by 
private means. From 1903 to 1912 she lived 
with her brother Leo, who became an accom- 
plished art critic; thereafter she lived with her 
lifelong companion Alice B. Toklas (1877— 
1967).

Gertrude Stein, oil painting by Pablo 
Picasso, about 1906; in the Metropolitan 
Museum of Art, New York City
By courtesy of the Metropolitan Museum of Art, New 
York City, bequest of Gertrude Stein, 1946

Stein and her brother were among the first 
collectors of works by the Cubists and other 
experimental painters of the period, such 
as Pablo Picasso (who painted her portrait), 
Henri Matisse, and Georges Braque, several 
of whom became her friends. At her salon 
they mingled with expatriate American writ­
ers, such as Sherwood Anderson and Emest 
Hemingway, and other visitors drawn by her 
literary reputation. Her literary and artistic 
judgments were revered, and her chance re- 
marks could make or destroy reputations. In 
her own work, she attempted to parallel the 
theories of Cubism, specifically in her con­
centration on the illumination of the present 
moment and her use of slightly varied rep- 
etitions and extreme simplification and frag- 
mentation. The best explanation of her theory 
of writing is found in the essay Com position  
and E xplanation , which is based on lectures 
that she gave at the universities of Oxford and 
Cambridge and was issued as a book in 1926. 
Among her work that was most thoroughly in­
fluenced by Cubism is Tender Buttons (1914), 
which carries fragmentation and abstraction 
beyond the borders of intelligibility.

Her first published book, Three L ives (1909),

the stories of three working-class women, has 
been called a minor masterpiece. The M akin g  
o f  A m ericans, a long composition written in 
1906-08 but not published until 1925, was too 
convoluted and obscure for general readers, 
for whom she remained essentially the author 
of such lines as “A rose is a rose is a rose is 
a rose.” Her only book to reach a wide pub­
lic was The A utobiography o f  A lice B. Toklas 
(1933), actually Stein’s own autobiography. 
The performance in the United States of her 
F our Sa in ts in Three A cts (1934), which the 
composer Virgil Thomson had made into an 
opera, led to a triumphal American lecture 
tour in 1934-35. Thomson also wrote the 
music for her second opera, The M other o f  
Us A ll (published 1947), based on the life of 
feminist Susan B. Anthony.

Stein became a legend in Paris, especially af­
ter surviving the German occupation of France 
and befriending the many young American 
servicemen who visited her. She wrote about 
these soldiers in B rew sie an d  W illie (1946). 
b i b l i o g r a p h y . A critical study is Richard Bridg- 
man, G ertru d e  S te in  in P ieces  (1971). James R. 
Mellow, C h a r m e d  C ircle: G ertru de  S te in  & C o m ­
p a n y  (1974, reissued 1982), describes her life in 
France. Shirley Neuman and Ira B. Nadel (eds.), 
G ertru d e  S te in  a n d  th e  Ä daking o f  L itera tu re  
(1987), contains scholarly essays. Bruce Kellner 
(ed.), A  G ertru d e  S te in  C om p a n io n : C o n ten t w ith  
th e  E x a m p le  (1988), provides a literary guide, 
including an annotated bibliography of selected 
criticism.
Stein, Johann Andreas (b. May 6, 1728, 
Heidesheim, Speyer [Germany]—d. Feb. 29, 
1792, Augsburg, Bavaria [Germany]), German 
piano builder, and also a maker of organs and 
harpsichords, who was the first of a distin- 
guished family of piano makers.

The son of an organ builder, Stein appren- 
ticed with the famous instrument maker Jo­
hann Andreas Silbermann in 1748-49. For 
a time he evidently lived in Paris, but he 
was most active in Augsburg, where he was 
a church organist as well as an instrument 
maker.
W.A. Mozart in 1777 enthusiastically de­

scribed a Stein piano on which he had played. 
Among its features were knee levers for raising 
the dampers (the function of the far right pedal 
on modern pianos) and a cleverly devised and 
sensitive mechanism for setting the hammers 
in motion (escapement action). After about 
1770 Stein’s action, or key mechanism, was 
widely copied in Germany and became the 
model for the Viennese action. Several of his 
pianos have been preserved in museums and 
by private owners.
After Stein’s death his daughter Maria Anna 

(Nannette; 1769-1833) and son Matthäus 
Andreas (1776-1842) continued his business; 
Matthäus began working independently in 
1802. Nannette, who was a talented pianist, 
moved with her husband, the noted pianist 
Johann Andreas Streicher, to Vienna. Stein’s 
son Friedrich (1784-1809) was an excellent 
pianist.

Matthäus’ son Karl Andreas (1797-1863) 
was widely known as a pianist, teacher, com­
poser, and piano maker to the court in Vi­
enna. Nannette’s son Johann Baptist Streicher 
became the head of a family of musicians and 
piano makers that continued into the 20th 
Century.
Stein, (Heinrich Friedrich) Karl, Reichs­
freiherr vom und zum (imperial baron 
of) (b. Oct. 26, 1757, Nassau an der 
Lahn, Nassau [Germany]—d. June 29, 1831, 
Schloss Cappenberg, Westphalia [Germany]), 
Rhinelander-bom Prussian statesman, chief 
minister of Prussia (1807-08), and personal 
counselor to the Russian tsar Alexander I 
(1812-15). He sponsored widespread reforms 
in Prussia during the Napoleonic Wars and 
influenced the formation of the last European 
coalition against Napoleon.



Karl vom Stein, portrait by Friedrich Olivier, 
1820
By courtesy of the Stadelsches Kunstinstitut, Frankfurt/M.

C hildhood an d  youth. Stein was born into 
a family of the imperial nobility. His father, 
although a Protestant, was chamberlain to the 
Catholic elector and archbishop of Mainz. 
Karl Stein’s ancestral tradition, as he himself 
declared, imbued him with “ideas of piety, 
patriotism, cläss and family honour, and the 
duty of devoting one’s life to the community’s 
needs and of acquiring the necessary profi- 
ciency for such purposes by diligence and ef­
fort.” He grew up to feel a strong attachment 
to the old German Reich and to the imperial 
dynasty of the Habsburgs and a fervent Ger­
man patriotism.

His parents wished him to become a judge at 
one of the imperial courts of the old German 
empire, and in 1773 he was accordingly sent 
to study law at the University of Göttingen. 
Stein studied not only law but statistics, eco- 
nomics, and history as well. From his readings 
in early German history, in English literature 
and constitutional theory, and in the works 
of Montesquieu, he received impressions that 
were to be of significance for his later activity 
as a statesman.

Influence o f  A ugust Rehberg. August Wil­
helm Rehberg, whom he met in Göttingen, 
became a close friend and exercised a greater 
influence on Stein than did any of his aca­
demie teachers. Rehberg was a political thinker 
who advocated a liberal-conservative policy to 
preserve the old where it had proved itself and 
to make reforms where conditions demanded 
them. It was in the constant exchange of ideas 
with Rehberg that Stein developed his own 
reform ideas in the quarter Century between 
1775 and 1800. He attempted to find a middle 
way between révolution and absolutism that 
could unite tradition and progress.

In 1777 Stein left the university and used 
the next three years to study the legal proce­
dures of the institutional organs of the Reich, 
namely the Imperial Chamber at Wetzlar, the 
Imperial Court Council in Vienna, and the 
Reichstag, or Diet, of the empire at Regens­
burg. In the course of his work he decided 
against joining the imperial service and to en­
ter the Prussian civil administration instead. 
In 1780, through his friendship with Friedrich 
Anton von Heinitz, the Prussian minister of 
mines, he obtained a suitable post.

Career as Prussian civil servant. Stein be­
gan his career in the department of mines 
and factories, at first stationed for some years 
in Berlin, then for a long period in Prus­
sian Westphalia. His work in the direction 
of mining enterprises and in the provincial 
administration of Westphalia made Stein an 
expert in the practical detail of local goverri- 
ment. In 1796 he was appointed head of all 
the Rhenish and Westphalian administrative 
districts; and in 1802-03 he was entrusted 
with the administrative execution of the merg- 
ing of the secularized bishoprics of Münster 
and Paderborn into the Prussian state. In his

work as an administrator, Stein was content 
and highly successful: he improved the road 
network, made the rivers navigable, promoted 
textile production, and reformed the system 
of tax collection.

In 1793 he married the countess Wilhelmine 
Wallmoden. She was the daughter of a 
Hanoverian general and a granddaughter of 
England’s king George II, through one of his 
mistresses, the Countess of Yarmouth. Dur­
ing the first years of their marriage, Stein feit 
that his wife did not appreciate his way of 
life and his goals. As the years passed, how­
ever, he became increasingly respectful of his 
wife’s character and abilities. Together they 
devoted themselves to the education of their 
two daughters. During Stein’s long periods of 
Separation from his family in the years 1807- 
15, his wife took care of his estates, executed 
his commissions, and brought up the children. 
Stein outlived her by 12 years.

Achievem ents as m in ister an d  p r im e  m in is­
ter. On Oct. 27, 1804, Stein was summoned 
to Berlin to be minister for manufactures and 
excise {i.e., for economic affairs). In this ca­
pacity he obtained an insight into the work­
ing of the central offices of the government, 
which moreover convinced him of the need 
for reform. Because of a momentary alterca- 
tion with King Frederick William III, who 
rejected his demands for a ministerial system 
free of interference from the king’s personal 
Cabinet, Stein was dismissed from office on 
Jan. 3, 1807, in the interval between the de- 
feat of the Prussians by the French at Jena 
and Auerstädt (October 1806) and the Peace 
of Tilsit (July 1807).

Returning to his ancestral castle in March 
1807, Stein used his enforced leisure to com­
pose the now famous Nassau Memorandum 
{N assauer Denkschrift). A comprehensive pro­
gram for the reform of the Prussian state, 
this memorandum constitutes the best and 
most reliable account of Stein’s ideas. His 
basic principle is that, for a healthy and ef­
ficiënt state, an organic relationship must be 
established between population and govern­
ment and that citizens must be brought into 
responsible participation in the state’s affairs. 
This perspective had long been developed, for­
mulated, and modified in his mind through 
his preoccupation with the English system of 
self-government, and experience had further 
enriched and reinforced it. Seeking to give 
new life to the state from within, Stein hoped 
that the practice of self-government would 
generate “civic-mindedness” {Bürgersinn) and 
“community spirit” {G em eingeist) in the pop- 
ulace, so that they would adopt the state’s 
interests as their own.

Under the Peace of Tilsit, which mutilated 
the Prussian state, Frederick William III had 
to dismiss his minister Karl von Hardenberg 
at Napoleon’s behest. He then invited Stein to 
be his chief minister, on Napoleon’s recom- 
mendation. Stein arrived at Memel on Sept. 
30, 1807, and after interviews with the King 
his new appointment was confirmed (October 
4). Confronted with the extraordinary Situ­
ation of Prussia, the single-minded, uncom- 
promising, and self-confident Stein saw the 
opportunity for fundamental reform. The old 
system of the state was quite obviously dis- 
credited; even the otherwise irresolute King 
could see that it was high time to put Prussia 
on a more up-to-date footing. Furthermore, 
Napoleon’s demands on Prussia themselves 
necessitated incisive measures affecting the in­
ternal system. Last but not least, some of the 
liberally inclined members of the bureaucracy 
were ready to collaborate with Stein.

Thus, from the earliest days of his tenure of 
office, Stein could launch his reform. On Oct. 
9, 1807, a law was published “concerning the 
Emancipated Possession and the Free Use of 
Landed Property as well as the Personal Rela- 
tionships of the Inhabitants,” which freed the 
peasants from servitude. Though it did not
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furnish a satisfactory solution to a number of 
Problems (foremost among them being that of 
the gradual transfer of economically exploited 
land to peäsant ownership), this October Edict 
was a decisive step in the conversion of Prus­
sia to civil liberty and to equality before the 
law. No less revolutionary were the economic 
implications: land, which nobles had been for- 
bidden to seil to nonnobles, could henceforth 
be bought and sold freely, and men were free 
to follow the vocation of their own choosing.

Stein’s Municipal Ordinance {S tädteordnung) 
of Nov. 19, 1808, was of lasting importance. 
It introduced self-government for the urban 
communes, created the distinction between 
the salaried executive officials (mayor and 
magistrate) and the town councils, and so en- 
abled the towns to deal with their local affairs 
largely through their own citizenry. Even so, 
the greater towns were put under the supervi- 
sion of a police president directly responsible 
to the minister of the interior. Stein’s ordi­
nance pointed the way to the development of 
municipal life throughout Germany.

Stein effectively modernized the structure of 
the Prussian government as a whole. The irre- 
sponsible advisers qf the absolute king, namely 
the so-called Cabinet councillors, who had 
hitherto formed a sort of secret government 
behind the scenes, were discarded and so also 
was the “General Directory,” which had been 
set up as the central authority in Frederick 
William Ts reign. In its place Stein estab­
lished departmental ministries (foreign affairs, 
internal affairs, finance, justice, and war) with 
unified competence for the whole Prussian ter­
ritory. On the same principle he organized the 
activities of the intermediate administrations 
{Regierungen) and created the post of O ber­
präsident, or official head of a whole province, 
directly responsible for it to the central gov­
ernment. Stein pursued his many-sided tasks 
with passionate determination, but much of 
his plan remained unexecuted. His schemes 
for agrarian and economic reform were taken 
up by Hardenberg from 1810 onward; but the 
latter applied them in a spirit more akin to 
that of the Enlightenment than to Stein’s con­
servative sort of liberalism and without Stein’s 
educative, ethicopolitical concern.

L a st years. In August 1808 a letter in which 
Stein indiscreetly referred to the likelihood of 
war against France was intercepted by Napo­
leon’s agents; and on November 24, yielding to 
French pressure, Frederick William dismissed 
him from office. Next, when Napoleon had 
declared him a public enemy (December 16), 
Stein had to take refuge on Austrian territory. 
In May 1812 he was summoned to the court 
of the Russian emperor Alexander I to be one 
of his political advisers. In the following win­
ter, on the collapse of Napoleon’s invasion of 
Russia, Stein urged the pursuit of the retreat- 
ing French Army beyond the Russian fron- 
tiers; and early in 1813 he not only helped to 
organize the raising of troops in East Prussia 
but also negotiated the Russo-Prussian Treaty 
of Kalisz, the formal signal for Prussia’s rising 
against Napoleon. He used his moral author­
ity, during the War of Liberation and the 
Congress of Vienna, to work for a political 
union of the German States.

In 1816 Stein retired to his country property 
of Kappenberg in Westphalia. Even in his 
old age his energy did not desert him. Ger­
man historical Science, in fact, owes to Stein’s 
efforts its most important enterprise of Pub­
lishing. The Gesellschaft für ältere deutsche 
Geschichtskunde (Society for Earlier German 
History) was founded on Jan. 20, 1819, at 
his house in Frankfurt am Main, with him 
as its head and its coordinating force. The 
Gesellschaft has remained the most impor­
tant Organization for the publication of source 
materials on German medieval history. The
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publication of the great documentary series 
M onum enta  G erm aniae H istorica, which be­
gan in 1826, became the particular occupation 
of Stein’s last years. As he himself said, he 
called the M onum enta  into being “in order 
to give life to the savour of German history, 
to facilitate the study of its foundations, and 
thereby to contribute to the preservation of 
love of the common fatherland.”

Stein was the greatest statesman concemed 
with Prussia’s internal affairs since Frederick 
William I. He introduced liberal and constitu­
tional elements into the absolutist state and, 
by his example and influence, made partici- 
pation in public life a moral postulate.

(E.W.Z.)
b i b l i o g r a p h y . Gerhard Ritter, S te in : E in e  p o li­
tisch e  B iograph ie , 3rd ed. (1958), a basic work in 
regard to scientific research and interpretation of 
sources, although somewhat dated in its assess- 
ments; Kurt von Raumer, F reih err vom  S te in , ed. 
by Heinz Gollwitzer and Rudolf Vierhaus (1961), 
essays that show the many-sidedness of Stein’s 
Personality and provide an analysis of his political 
concepts; W.M. Simon, “Variations in National- 
ism During the Great Reform Period in Prussia,” 
A m e ric a n  H is to r ic a l R ev iew , 59:305-32i (i954), 
on Stein’s observations on the awakening national 
consciousness in Germany.
Stein, William H(oward) (b. June 25, 1911, 
New York City—d. Feb. 2, 1980, New York 
City), American biochemist who was a co- 
winner of the Nobel Prize for Chemistry for 
1972 for his studies of the molecular structure 
of proteins.

Stein received his Ph.D. degree from 
Columbia College of Physicians and Surgeons, 
New York City, in 1938. In that year he joined 
the staff of the Rockefeller Institute for Med­
ical Research (now Rockefeller University), 
also in New York City. He was promoted to 
a professorship there in 1954. His research 
included the development of methods for the 
analysis of amino acids and peptides obtained 
from proteins and the application of those 
procedures to the determination of the struc­
ture of the enzyme ribonuclease. Stein and 
his colleagues were the first to work out the 
complete sequence of an enzyme.
Stein-Leventhal syndrome, also called 
polycystic ovarian syndrome, endocrine 
disorder characterized by cystic changes in the 
ovaries and such additional Symptoms as ab­
sent, scant, or excessive menses; lack of Ovu­
lation; infertility; increased facial and body 
hair; and an overweight condition. In females 
afflicted with the syndrome, the polycystic 
ovary is usually, but not always, enlarged, and 
the capsule is thickened. The ova do not ma- 
ture, and neither ovulation nor corpus-luteum 
formation occurs. The endometrium of the 
uterus and the vaginal cells fail to develop the 
normal post-ovulation progesterone effects.

Stein-Leventhal syndrome is frequently 
caused by enzymatic disorders of Steroid hor- 
mone production in the ovaries, resulting in 
the production of excess male (androgenic) 
hormones. The excesses of ovarian androgenic 
hormones can be reduced by oral contracep- 
tive steroids. Polycystic ovarian syndrome is 
also treated by cortisol-like steroids that reduce 
adrenal androgen and may restore menses and 
fertility. The gonadotrophic-inhibiting drug 
clomiphene or FSH and human chorionic go- 
nadotropin (HCG) may also produce ovula­
tion.
Steinamanger (Hungary): see  Szombathely.
Steinbeck, John (Ernst) (b. Feb. 27, 1902, 
Salinas, Calif., U.S.—d. Dec. 20, 1968, New 
York City), American novelist, best known for 
The Grapes o f  W rath (1939), which summed 
up the bittemess of the Great Depression 
decade and aroused widespread sympathy for

the plight of migratory farm workers. He re­
ceived the Nobel Prize for Literature for 1962.

Steinbeck attended Stanford University, 
Stanford, Calif., intermittently between 1920 
and 1926 but did not take a degree. Before his 
books attained success he spent considerable 
time supporting himself as a manual labourer 
while writing, and his experiences lent authen- 
ticity to the lives of the workers he depicted in 
his stories. He first achieved popularity with 
Tortilla F lat (1935), an affectionately told 
story of Mexican Americans. The mood of 
gentle humour turned to one of unrelenting 
grimness in his next novel, In D ubious B a ttle  
(1936), a classic account of a strike by agricul­
tural labourers and a pair of Marxist labour 
organizers who engineer it. The novella O f  
M ice  a n d  M en  (1937), which also appeared 
the same year in play and film versions, is a 
tragic story about the stränge, complex bond 
between two migrant labourers. The G rapes 
o f  W rath won a Pulitzer Prize and was made 
into a notable film in 1940. The novel is 
about the migration of a dispossessed family 
from the Oklahoma Dust Bowl to California 
and describes their subsequent exploitation by 
a ruthless system of agricultural economics.

During World War II Steinbeck wrote some 
effective pieces of propaganda, among them 
The M oon  Is  Down (1942), a novel of Nor- 
wegians under the Nazis, and he also served 
as a war correspondent. His immediate post­
war work—Cannery R ow  (1945), The P earl 
(1947), The W ayw ard Bus (1947)—contained 
the familiar elements of his social criticism 
but were more relaxed in approach and senti­
mental in tone.

Steinbeck’s later writings were comparatively 
slight works of entertainment and journalism 
interspersed with three conscientious attempts 
to reassert his stature as a major novelist: 
Burning B right (1950), E ast o f  Eden  (1952), 
and The W inter o f  Our D iscontent (1961). 
In critical opinion, none equaled his earlier 
achievement. E ast o f  Eden, an ambitious epic 
about the moral relations between a Califor­
nia farmer and his two sons, was made into 
a memorable film in 1955. Steinbeck him­
self wrote the scripts for the film versions 
of his stories The Pearl (1948) and The R e d  
P ony  (1949). Outstanding among the scripts 
he wrote directly for motion pictures were 
F orgotten Village (1941) and Viva Zapata!  
(1952).

Steinbeck’s reputation rests mostly on the 
naturalistic novels with proletarian themes he 
wrote in the 1930s; it is in these works that
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his building of rieh symbolic structures and 
his attempts at conveying mythopoeic and 
archetypal qualities in his characters are most 
effective.
Steinberg, Saul, original name saul jacob- 
son (b. June 15, 1914, Rimnicu-Särat, Rom.), 
Romanian-American cartoonist and illustra­
tor, best known for his line drawings that 
suggest elaborate, eclectic doodlings.

Steinberg studied sociology and psychology 
at the University of Bucharest and architecture 
in Milan. From 1936 to 1939 he published his 
cartoons in Italian magazines. Settling in New 
York City in 1942, Steinberg worked as a free-

Steinberg, photograph by Arnold Newman, 1951
©  Arnold Newman

lance artist, cartoonist, and illustrator, mainly 
for The N ew  Yorker magazine, and exhibited 
his drawings in Paris, New York City, and 
other cities. Steinberg’s subject matter ranges 
from the whimsical (e.g., a wicker chair over- 
taken by its curlicues) to the satirical (sinister, 
overgrown gadgets) to the philosophical (a 
tiny figure perched on a giant question mark 
balanced at the edge of an abyss).
Steinberg, William, original name hans 
WILHELM STEINBERG (b. Aug. 1, 1899, Co- 
logne, Ger.—d. May 16, 1978, New York 
City), German-bom American conductor who 
directed the Pittsburgh Symphony from 1952 
to 1976. Steinberg worked as an apprentice 
under Otto Klemperer at the Cologne Opera 
and in 1924 became principal conductor 
there. He conducted opera at Prague (1925- 
29) and Frankfurt-am-Main (1929-33) before 
he founded, with Bronislaw Huberman, the 
Palestine Symphony (later the Israel Philhar­
monie) in 1936.

In 1938 Steinberg went to the United States. 
He became assistant to Arturo Toscanini at 
the NBC Symphony. In addition to conduct- 
ing the Pittsburgh Symphony, Steinberg con- 
currently served as music director of the Lon­
don Philharmonie (1958-60) and later of the 
Boston Symphony (1969-72). He retired as 
music director of the Pittsburgh Symphony in 
19 /6 after building it into one of the strongest 
musical institutions in the United States.
Steinberger, Ja ck  (b. May 25, 1921, Bad 
Kissingen, Ger.), American physicist who, 
along with Leon M. Lederman and Melvin 
Schwartz, was awarded the Nobel Prize for 
Physics in 1988 for their joint discoveries con- 
ceming neutrinos.

Steinberger immigrated to the United States 
in 1934. He studied physics at the University 
of Chicago, receiving his Ph.D. there in 1948. 
He was a professor of physics at Columbia 
University, New York City, from 1950 to 
1971, and from 1968 he was a physicist at 
the European Center for Nuclear Research 
(CERN) in Geneva, Switz.

In the early 1960s Steinberger, along with 
his Columbia University coileagues Lederman 
and Schwartz, devised a landmark experiment 
in partiele physics using the accelerator at the 
Brookhaven National Laboratory, N.Y. The 
three reseachers obtained the first laboratory- 
made stream of neutrinos—subatomic parti­
cles that have no electric charge and virtually 
no mass. In the process, they discovered a 
new type of neutrino called a muon neutrino. 
The high-energy neutrino beams that the three 
researchers produced became a basic research 
tooi in the study of subatomic particles and 
nuclear forces. In particular, the use of such 
beams made possible the study of radioactive- 
decay processes involving the weak nuclear 
force, or weak interaction, one of the four 
fundamental forces in nature.
Steinern, Gloria (b. March 25, 1934, Toledo, 
Ohio, U.S.), American feminist, political ac­
tivist, and editor, an articulate advocate of the 
women’s liberation movement during the late 
20th Century.

Steinern graduated from Smith College in 
1956 and began Publishing freelance articles 
in newspapers while studying in India. In 1960



she began working as a writer and journalist 
in New York City, and she became deeply 
involved in the women’s liberation movement 
and other liberal-radical causes in the late 
1960s. In 1971 she was one of the founders of 
the National Women’s Political Caucus, which 
encouraged women to run for political office, 
and in 1972 she founded and served as editor 
of M s., a trendsetting magazine that treated 
contemporary issues from the perspective of 
the feminist movement. In the 1970s and ’80s 
she founded other politically active women’s 
organizations. O utrageous A cts a n d  E veryday  
Rebellions, a collection of Steinem’s essays 
and magazine articles, appeared in 1983.
Steiner, Jakob (b. March 18, 1796, Utzens- 
torf, Switz.—d. April 1, 1863, Bern), Swiss 
mathematician, one of the founders of mod­
ern synthetic, or projective, geometry.

Steiner had no early schooling and did not 
leam to read or write until he was 14. Against 
the wishes of his parents, at 18 he went to the 
Pestalozzi School at Yverdon, Switz., where 
his extraordinary geometrie intuition was dis­
covered. Later, he went to Heidelberg and 
Berlin to study, supporting himself precari- 
ously as a tutor. By 1824 he had discovered

Jakob Steiner, detail of a portrait after 
a painting by Niklaus Senn, about 
1850; in the University of Zürich
By courtesy of PRO HELVETIA, Zürich

the geometrical transformation known as in- 
versive geometry, but he did not publish his 
work. The founding of August Crelle’s Jour­
nal (1826) gave him an opportunity to publish 
some of his other geometrie discoveries, and 
in 1832 he received an honorary doctorate 
from the University of Königsberg. Two years 
later he occupied the chair of geometry estab­
lished for him at the University of Berlin, a 
post he held until his death.

Steiner’s S ystem atische E ntw ickelung der A b­
hängigkeit geom etrischer G estalten von E inan­
der (1832; “Systematic Development of the 
Dependency of Geometrical Forms on One 
Another”) includes a thorough discussion of 
the principle of duality, a principle in projec­
tive geometry stating that, if one of two dual 
theories is true, the other is also true. He had 
an extreme dislike for the use of algebra and 
analysis and often expressed the opinion that 
calculation replaces thinking, whereas pure 
geometry stimulates thinking. Using only syn­
thetic methods, he proved that a surface of the 
third order contains only 27 lines, a theorem 
that would appear to depend on analysis for 
proof.

Steiner was considered the greatest geometer 
since Apollonius of Perga (c. 262-190 b c ) ,  
and he produced works that are considered 
the classical authority on synthetic geometry. 
He contributed many basic concepts and re­
sults in projective geometry and discovered 
the Steiner surface (also known as the Roman 
surface), which has a double infinity of conic 
sections on it. He also developed the Steiner 
theorem, which holds that the two pencils 
(collections of geometrie objects) by which a 
conic is projected from two of its points are 
projectively related, and the Poncelet-Steiner 
theorem, which demonstrates that only one 
given circle with its centre and a straightedge

are needed for any Euclidean construction. 
His other work was primarily on the prop­
erties of algebraic curves and surfaces and 
maxima and minima. His collected writings 
were published as G esam m elte  Werke, 2 vol. 
(1881 -82; “Collected Works”).
Steiner, Rudolf (b. Feb. 27, 1861, Kraljevic, 
Austria—d. March 30, 1925, Domach, Switz.), 
Austrian-born scientist, editor, and founder 
of anthroposophy, a spiritual movement still 
active in Europe and the United States, based 
on the notion that there is a spiritual world 
comprehensible to pure thought but accessible 
only to the highest faculties of mental knowl­
edge.
Attracted in his youth to the works of the 

German writer Johann Wolfgang von Goethe, 
Steiner edited the poet’s scientific works and 
from 1889 to 1896 worked on the Standard 
edition of his complete works at Weimar. 
During this period he wrote his D ie  P hiloso­
ph ie  der Freiheit (1894; “The Philosophy of 
Freedom”), then moved to Berlin to edit the 
literary journal M agazin  fü r  L itera tu r and to 
lecture at a workingmen’s college. Coming 
gradually to believe in spiritual perception in­
dependent of the senses, he called the result 
of his research “anthroposophy,” centring on 
“knowledge produced by the higher seif in 
man.” In 1912 he founded the Anthroposoph­
ical Society.

Steiner believed that man once participated 
more fully in spiritual processes of the world 
through a dreamlike consciousness but had 
since become restricted by his attachment to 
material things. The renewed perception of 
spiritual things required training the human 
consciousness to rise above attention to mat­
ter. The ability to achieve this goal by an 
exercise of the intellect is theoretically innate 
in everyone.
In 1913 at Domach, near Basel, Switz., 

Steiner built his first Goetheanum, which he 
characterized as a “school of spiritual sci-

Rudolf Steiner, 1916
By courtesy of the Bild-Archiv, Österreichische 
Nationalbibliothek, Vienna

ence.” After a fire in 1922, it was replaced by 
another building. The Waldorf School move­
ment, derived from his experiments with the 
Goetheanum, by 1969 had some 80 schools 
attended by more than 25,000 children in Eu­
rope and the United States.

Other projects that have grown out of Stein­
er’s work include schools for defective chil­
dren; a therapeutic clinical centre at Arlesheim, 
Switz.; scientific and mathematical research 
centres; and schools of drama, speech, paint­
ing, and sculpture. Among Steiner’s varied 
writings are The Philosophy o f  Sp iritu a l A ctiv- 
ity  (1894), Occult Science: A n O utline  (1913), 
and Story o f  M y  L ife  (1924).
Steinert, Otto(b. July 12,1915, Saarbrücken, 
Ger.—d. March 3, 1978, Essen-Werden,
W.Ger.), German photographer, teacher, and 
physician, who was the founder of the Foto­
form (q.v.) movement of postwar German 
photographers.

Steinert studied medicine at various univer- 
sities from 1934 to 1939, was a medical of-
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ficer during World War II, and abandoned 
medicine for photography in about 1947, be­
coming a portrait photographer. He taught 
photography at various schools in Saarbrücken 
and Essen from 1952, training an entire géner- 
ation of young German photographers in the 
process. He was best known as the founder, in 
1949, and intellectual mentor of the Fotoform 
group of photographers, whose innovative im­
ages he displayed at the Photokina exhibition 
in Cologne the following year. He mounted 
three more highly influential photographic ex- 
hibitions (each called Subjektive Fotografie), 
in 1951, 1954, and 1958, which showcased 
the entire spectrum of West German photog­
raphy since World War II. From the 1960s 
Steinert continued to photograph prominent 
people, to mount important exhibitions, and 
to write numerous articles on photography for 
the German press.
Steingrimur Bjarnason Thorsteinsson
(Icelandic poet): see  Thorsteinsson, Steingri­
mur Bjarnason.
Steinhart Aquarium, public aquarium in 
Golden Gate Park, San Francisco, noted for its 
innovative displays. The facility was opened 
in 1923 and is administered by the California 
Academy of Sciences. Besides having about
5,000 specimens of some 350 species of fish, 
the aquarium maintains a collection of more 
than 200 kinds of reptiles and amphibians, 
along with 3 species of marine mammals and 
60 species of marine invertebrates. The facil­
ity was remodeled and modemized in 1963 
and again in 1977. The latest innovation is 
the Fish Roundabout, an enormous circular 
glass tank that holds open-sea fish species. The 
viewer stands in an open area on the inside 
of the glass enclosure so that an illusion of 
being surrounded by water is achieved. The 
marine-mammal collection includes the rare 
Amazonian manatee, which is considered an 
endangered species. The aquarium sponsors 
an active research program as well as studies 
in aquarium Sciences and basic marine and 
freshwater ecology.
Steinheim skull, human fossil remnant 
found in 1933 by the Murr River about 12 
miles north of Stuttgart, Ger. Associated with 
bones of elephant and rhinoceros, the skull has 
been dated to the Second Interglacial Period. 
The skull is characterized by an estimated 
cranial capacity of 1,100 cubic centimetres, a 
long, slightly flattened skull, moderately heavy 
browridges, and a rounded occiput. It does not 
deviate from the normal range of Variation for 
these traits in modern man. Steinheim is usu­
ally classified as an early subspecies of H o m o  
sapiens, called H om o sapiens heidelbergensis.

Steinitz, Wilhelm (b. May 18, 1836,
Prague—d. Aug. 12, 1900, Wards Island,
N.Y., U.S.), Austrian chess master who is 
generally considered to have been the world 
Champion longer than any other player, win­
ning the championship in 1866 from Adolph 
Anderssen and losing it in 1894 to Emanuel 
Lasker.

Steinitz leamed to play chess from a school­
mate when he was about 12 years old. In 1858 
he entered the Polytechnic Institute in Vienna 
but soon dropped out of school and occupied 
himself with chess full-time. In 1862 he rep­
resented Austria in his first National touma- 
ment. Later that year, he moved to England 
and in 1883 to the United States, where he 
was finally defeated by Lasker.

A superb defensive player, particularly in 
his later years, he sought to systematize chess 
and devoted much time and effbrt to arguing 
his theories. Following his defeat by Lasker, 
Steinitz suffered a nervous breakdown and 
was hospitalized in Moscow. He recovered for 
a time but feil ill again and died a pauper.
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Steinkjer, town and seat of Nord-Trondelag 
fy lk e  (county), north-central Norway. Located 
at the head of Beitstad Fjord, an inlet of 
Trondheims Fjord and situated at the mouth 
of the By River, the port town was incor­
porated in 1857 as Steinker, a union of 
several neighbouring agricultural areas. More 
than 1,000 farms remain within its limits. It 
is located on the Nordland Railway, which 
connects northern Norway with Trondheim. 
Local industry includes tanneries and woollen 
mills as well as lumber production. The town 
was badly damaged during World War II but 
was rebuilt. Tourist attractions include ancient 
burial mounds west of the town and salmon 
fishing. Pop. (1986 est.) mun., 20,480.
Steinman, David Barnard (b. June 11, 1886, 
New York City—d. Aug. 21, 1960, New York 
City), American engineer whose studies of air- 
flow and wind velocity helped make possible 
the design of aerodynamically stable bridges.

Steinman’s thesis for his Ph.D. from Co­
lumbia University (1911) was published as 
The D esign o f  the H en ry  H udson M em o ria l  
B ridge as a S tee l Arch, and more than 20 
years later he built the bridge he had planned 
over the Harlem River. In 1914 he assisted 
Gustav Lindenthal in the design and construc­
tion of the Hell Gate Arch Bridge in New 
York City and the Sciotoville Bridge over 
the Ohio River between Ohio and Kentucky. 
Steinman joined Holton D. Robinson of the 
U.S. in constructing the Florianópolis Bridge 
in Brazil, the beginning of a long partnership. 
That bridge, then the largest in South Amer­
ica, incorporated a new type of stiffening truss 
and new cable construction.

In 1923 Steinman set up the Consulting en­
gineering firm in which he was active for 37 
years. For much of the time he was a con- 
troversial figure in the engineering profession, 
notably in the debate following the failure of 
the Tacoma (Wash.) Narrows Bridge in 1940, 
which Steinman believed could have been 
averted.

Steinman designed more than 400 bridges, 
including the Mackinac Bridge connecting the 
two parts of Michigan, the Henry Hudson 
and Triborough bridges in New York City, 
and the Sydney Harbour Bridge in Australia. 
He also designed proposed bridges over the 
Tagus River in Lisbon, over the Straits of 
Messina to link Sicily with Italy, and over the 
Bosporus to link Asia with Europe at Istan­
bul. His books include Suspension B ridges: 
The A erodynam ic  P roblem  a n d  Its  Solu tion  
(1954); M iracle  B ridge a t M ackinac  (1957); 
and B ridges an d  Their Builders, with Sara 
Ruth Watson (1941; revised 1957).
Steinmetz, Charles Proteus, original name
KARL AUGUST RUDOLF STEINMETZ (b. April 9,
1865, Breslau, Prussia—d. Oct. 26, 1923, Sche- 
nectady, N.Y., U.S.), German-bom American 
electrical engineer whose ideas on altemating 
current Systems helped inaugurate the electri­
cal era in the United States.

At birth Steinmetz was afflicted with a phys­
ical deformity, hunchback, and as a youth he 
showed an unusual capability in mathematics, 
physics, and classical literature. On graduating 
from the gymnasium with honours, he en­
tered the University of Breslau in 1883. There 
he joined a student socialist club, which was 
banned by the government after becoming af- 
filiated with the German Social Democrats. 
When some of his fellow party members were 
arrested, Steinmetz took over the editorship 
of the party newspaper, “The People’s Voice.” 
One of the articles he wrote was considered 
inflammatory; the police began a crackdown 
on the paper, and Steinmetz had to flee Bres­
lau (1888). After a short stay in Zürich he 
immigrated to the United States in 1889, trav- 
eling by steerage. He soon obtained a job with

Steinm etz
By courtesy of Union College, Schenectady, New York

a small electrical firm owned by Rudolf Eick- 
emeyer in Yonkers, N.Y. At about the same 
time, Steinmetz Americanized his first name 
to Charles and substituted Proteus, a univer­
sity nickname, for his two middle names.
Under the tutelage of his employer, Stein­

metz became increasingly absorbed in the 
practical aspects of electrical engineering. He 
established a small laboratory at the factory, 
where he did much of his scientific research. 
Steinmetz’ experiments on power losses in the 
magnetic materials used in electrical machin­
ery led to his first important work, the law 
of hysteresis. This law deals with the power 
loss that occurs in all electrical devices when 
magnetic action is converted to unusable heat. 
Until that time the power losses in motors, 
generators, transformers, and other electrically 
powered machines could be known only after 
they were built. Once Steinmetz had found 
the law governing hysteresis loss, engineers 
could calculate and minimize losses of elec­
tric power due to magnetism in their designs 
before starting the construction of such ma­
chines.

In 1892 Steinmetz gave two papers before 
the American Institute of Electrical Engineers 
on his new law conceming hysteresis loss. His 
work was immediately recognized as a classic 
by the few who understood it, and the con­
stant he calculated for this loss has remained 
a part of electrical engineering vocabulary. 
Thus, Steinmetz’ reputation was assured at 
the age of 27.

His second contribution was a practical 
method for making calculations conceming 
altemating current circuits. This method was 
an example of using mathematical aids for en­
gineering the design of machinery and power 
lines, so that the performance of the electrical 
system could be predicted in advance without 
the necessity of going through the expensive 
and uncertain process of building the system 
first and then testing it for its efficiency. Stein­
metz developed a symbolic method of calcu- 
lating altemating-current phenomena and in 
so doing simplified an extremely complicated 
and barely understood field so that the average 
engineer could work with altemating current. 
This accomplishment was largely responsible 
for the rapid progress made in the commercial 
introduction of altemating-current apparatus.

Steinmetz’ method of calculation was pre­
sented to an uncomprehending audience at the 
International Electrical Congress in 1893. His 
book Theory and Calculation o f  A ltem atin g  
C urrent Phenom ena (coauthored with Emst J. 
Berg in 1897) was read and understood by 
only a very few. The problem that Steinmetz 
faced was that electrical engineers were not 
taught enough mathematics to understand his 
new mathematical treatment of problems. To

educate the electrical engineering profession, 
he published several textbooks, including E n­
gineering M ath em atics (1911), and expanded 
his original 1897 book into three separate vol­
umes. Gradually, through his writing, lectur- 
ing, and teaching, his method of calculation 
was universally adopted in work with alter- 
nating currents.
In 1893 the newly formed General Electric 

Company purchased Eickemeyer’s Company, 
primarily for his patents, but Steinmetz was 
considered one of its major assets. At General 
Electric, Steinmetz gained an expanded op- 
portunity for research and implementation of 
his ideas. He was assigned to the new calculat- 
ing department, the first job of which was to 
work on the company’s proposal for building 
the generators at the new Niagara Falls power 
station. In 1894 the General Electric Com­
pany transferred its operations to Schenectady, 
N.Y., and Steinmetz was made head of the 
calculating department. He at once began to 
indoctrinate the engineers with his method of 
calculating altemating-current circuits.

Steinmetz’ third major scientific achievement 
was in the study and theory of electrical tran- 
sients—that is, changes in electrical circuits 
of very short duration. A prime example of 
this phenomenon is lightning, and Steinmetz’ 
investigation of lightning phenomena resulted 
in his theory of traveling waves and opened 
the way for his development of devices to 
protect high-power transmission lines from 
lightning bolts. In the course of this work 
he also designed a generator that produced a 
discharge of 10,000 amperes and more than
100,000 volts, equivalent to a power of more 
than 1,000,000 horsepower for 1/100,000 of 
a second. This was his last major project at 
the General Electric Company, where he had 
become head of the engineering Consulting 
department.

In his later years Steinmetz also engaged in 
public affairs to a considerable degree, serv­
ing as president of the Board of Education 
of Schenectady, N.Y., and as president of the 
city council. He served as president of the 
American Institute of Electrical Engineers in 
1901-02.
b i b l i o g r a p h y . John Winthrop Hammond, 
Charles Proteus Steinmetz: A Biography (1924), 
although not definitive, is the best available. See 
also Ernest Caldecott and Philip L. Alger (eds.), 
Steinmetz the Philosopher (1965), a compilation of 
Steinmetz’ works with brief comments. Books by 
Steinmetz include: America and the New Epoch 
(1916); Engineering Mathematics: A Series o f Lec- 
tures Delivered at Union College, 3rd ed. (1917); 
Four Lectures on Relativity and Space (1923); The 
Future o f Electricity (1910); and General Lectures 
on Electrical Engineering, 5th ed., comp. and ed. 
by Joseph L. Hayden (1918).
Steinway, Henry Engelhard, original name
HEINRICH ENGELHARDT STEIN WEG (b. Feb. 15,
1797, Wolfshagen, Braunschweig—d. Feb. 7, 
1871, New York City), German-born Ameri­
can piano builder and founder of a leading pi­
ano manufacturing firm, Steinway and Sons, 
which remained under family ownership until 
1972.
Steinway fought in the Battle of Waterloo 

(1815) and in 1835 opened a piano business 
in the duchy of Brunswick; his oldest extant 
piano is dated 1836. In 1849 he migrated 
to New York with three sons; he opened his 
American shop in 1853 and won prizes for nu­
merous innovations. Important among these 
were the overstrung scale, a design in which 
the bass strings cross over the higher ones, 
permitting longer bass strings and improved 
tone; and an improved cast-iron frame that 
bore the tension of the strings without twisting 
as wooden frames tend to do. Steinway’s iron 
frame and overstrung scale were exhibited in 
a square piano in 1855; his first grand piano 
was produced in 1856 and the first upright 
model in 1862.

Henry’s son Theodore joined the firm in



1865. The Company opened a branch in 
London in 1875 and in Hamburg in 1880. 
Both branches and the New York Company 
followed the custom of other piano manu- 
facturers in maintaining small concert halls. 
The Steinways’ further improvements in pi­
ano design included methods for improving 
the action, or key mechanism; redesigning the 
iron frame and case to allow increased String 
tension; and strengthening the soundboard.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

stela, also spelled stele (Greek: “shaft,” or 
“pillar”), plural stelae, Standing stone slab 
used in the ancient world primarily as a grave 
marker but also for dedication, commemora- 
tion, and demarcation. Although the origin of

Stela to mark the grave of Theano,
Greek, c. 370 b c ; in the National 
Archaeological Museum, Athens
Hirmer Fotoarchiv, München

the stela is unknown, a stone slab, either dec- 
orated or undecorated, was commonly used as 
a tombstone, both in the East and in Grecian 
lands as early as Mycenae and the Geometrie 
Period (c. 900-c. 700 bc). Dedicatory stelae 
can be traced through the Late Bronze Age 
Canaanite religion from miniature stelae at 
Hagar to immense numbers of stelae found in 
Carthaginian temples and sanctuaries. When 
Akhenaton, the heretical pharaoh of Egypt, 
founded his new Capital, he had stelae carved 
in the cliffs at the edge of the desert to indi- 
cate the city limits.

The largest number of stelae was produced in 
Attica, where they were usually used as grave 
markers. These early stelae were tall rectangu- 
lar shafts carved in relief, topped by a cavetto 
Capital (a concave molding) and a sphinx, and 
usually having a rectangular base. Around 530 
bc, a simpler form of gravestone was adopted, 
with a somewhat lower shaft surmounted only 
by a palmette finial; a figure was incised into 
the stone, which was then painted. By the 4th 
Century the shaft was low and wide, with a 
more crowded composition of perhaps several 
figures carved in almost three-dimensional re­
lief.
The departed were represented on the grave 

stelae as they were in life, the men as waniors 
or athletes, the women surrounded by their 
children, the children by their pets or toys. 
There are seldom signs of grief; instead, the 
figures assume rather static poses and thus 
emit a dreamlike pathos. The few stelae that 
do depict sorrow or even death are moving 
and attest to the Greek sculptors’ skill at 
representing human emotion. In several areas

outside of Greece there exist single important 
examples of the stela form. From the Akka- 
dian Period there is a large stela immortälizing 
Naram-Sin and his victorious army.

In the old Babylonian period Hammurabi’s 
famous law code was engraved on a tall diorite 
stela; at its top stands Hammurabi, who saw 
himself as the “good shepherd,” facing the sun 
god Shamash. There is no ritual or action of 
any kind. Hammurabi simply stands, gestur- 
ing with his right arm as if explaining his code 
to the divine lang.
Another famous stela is the Lhasa rdo-ring 

(Long Stone of Lhasa), which stands in front 
of the main entrance to the Jo-khang temple 
in Tibet, regarded as the holiest of holy places 
and the centre of Tibet. On the stela is in- 
scribed the text of a bilingual Tibetan-Chinese 
peace treaty concluded in 821-822 between 
the King of Tibet and the Emperor of China.

Stelae were also used throughout the Mayan 
empire. The most celebrated are the massive, 
elaborate, and highly detailed figurative stelae 
found at the ancient city of Copän, in what is 
now Honduras.
Stella, Frank (Philip) (b. May 12, 1936, 
Malden, Mass., U.S.), American painter, a 
leading figure in the Minimal Art movement.

Stella studied painting at the Phillips 
Academy and history at Princeton Univer­
sity (B.A., 1958). He originally painted in an 
Abstract Expressionist style, but upon mov­
ing to New York City in the late 1950s, he 
began work on a series of innovative paint­
ings marked by an austere and monumental 
simplicity of design. These “black paintings,” 
which established his reputation, incorporated 
symmetrical series of thin white stripes that 
replicated the canvas shape when seen against 
their black backgrounds. In the early 1960s 
Stella painted a series of progressively more 
complex variations on the theme of the frame- 
determined design and used both metallic- 
coloured paints and irregularly shaped can- 
vases to this purpose. In the mid-1960s Stella 
began using polychromy in an influential se­
ries of paintings marked by intersecting geo­
metrie and curvilinear shapes and plays of 
vivid and harmonious colours, some of which 
were fluorescent.

In the late 1970s Stella broke with the hard- 
edged style of his previous work and began to 
produce sensuously coloured mixed-media re­
liëfs that featured arabesques, French curves, 
and other organic shapes.
Stella, Maria: see Maria Stella.
stellar association, any very loose grouping 
of stars of similar spectral type and origin. 
Such associations are somewhat related to star 
clusters of the open and globular type, but 
they appear to lack sufficiënt total mass in the 
group to remain together as a single assem­
blage for an extended period of time. See star 
cluster.

A brief treatment of stellar associations fol­
lows. For full treatment, see macropaedia: 
Stars and Star Clusters.
Approximately 90 stellar associations have 

been identified. The majority occur in the 
plane of the Milky Way Galaxy, the stellar 
system to which the Sun belongs. The largest 
number are found in the spiral arms of the 
system and are located less than 10,000 light- 
years from the Sun.

Stellar associations vary in size but tend to 
be large. Those near the Sun measure roughly 
100 to 200 light-years in diameter, while those 
elsewhere in the galaxy typically extend about 
700 light-years across. Stellar associations con­
tain a relatively small number of stars (from 
about 10 to a few hundred in most cases), and 
so their total mass amounts to only several 
hundred solar masses.

Stellar associations are generally classified 
into two types on the basis of their most 
prominent components: OB and T associa-
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tions. OB associations consist largely of very 
young, massive stars of spectral types O and 
B, which have an absolute luminosity about
100,000 times that of the Sun. In many cases, 
one or more small open star clusters lie near 
the centre of such an association, as, for ex­
ample, the double cluster h and x Persei in 
the Zeta Persei association. OB associations 
also may contain various other objects, such 
as supergiant stars, binary stars, and gaseous 
nebulae.

T associations contain mostly T Tauri stars; 
these are comparatively cool, newly formed 
stars of low mass that are still in the process 
of contraction. Associations of this kind are 
thought to be the primary source of low-lumi- 
nosity stars in the vicinity of the Sun.

The argument that stellar associations are 
temporary aggregations of stars is based on 
various factors. The disruptive power of the 
Milky Way Galaxy’s gravitational field, acting 
like a tide-raising force, is sufficiënt to distort 
an initially spherical assemblage of stars. Each 
member of an association revolves around the 
galactic centre at a slightly different speed. The 
shearing effect of differential galactic rotation 
would result in elongation, and it is noted that 
the older the association the more elongated it 
is. Eventually, stars äre torn away from the in­
fluence of an association’s weak gravitational 
field and join other general galactic field stars. 
It is probable that associations are dispersed 
in an astronomically short time, perhaps in 
less than 10,000,000 years.

The significance of stellar associations in star 
formation was first pointed out in the late 
1940s by the Soviet astronomer Victor A. 
Ambartsumian. Certain stars consume their 
hydrogen fuel so rapidly that they exhaust it 
within 1,000,000 years. According to current 
astrophysical theory, such stars had to have 
been created out of interstellar material a 
very short time ago. A stellar association is, 
in effect, an extremely young group of stars, 
formed at essentially the same time in the 
same region of space from a single interstellar 
cloud.
Stellarton, town, Pictou county, northern 
Nova Scotia, Canada. It lies just south of New 
Glasgow, along the East River. Coal, discov­
ered there in 1798, was mined continuously 
until the last mine closed in 1957. One of the 
world’s thickest coal veins—the Foord seam 
(48 feet [15 m]) in part—was uncovered there. 
In 1839, Samson, the first steam locomotive 
to operate on steel rails in Canada, began 
hauling coal between the mines and the river. 
Another locomotive, Albion, put into service 
in 1854, may still be seen at the Miners’ Mu­
seum. The town was named for its so-called 
stellar oil coal, which emits starlike sparks as 
it bums. The community was founded as Al­
bion Mines and was incorporated as a town 
under its present name in 1889. Pop. (1981) 
5,435.
Stellenbosch, town, southwestem Cape 
Province, South Africa. It lies east of Cape 
Town, in the fertile Eerste River Valley bor- 
dering mountains on the east. Founded in 
1679 and named for Govemor Simon van der 
Stel, it is South Africa’s next oldest settlement 
after Cape Town. Stellenbosch is known for 
its restored Cape Dutch architecture dating 
from the 18th and 19th centuries and for its 
streets lined with majestic oaks. Its gardens 
and parks include the Braak, a square set 
aside in 1703 as a military parade ground. A 
centre of Afrikaans culture and leaming, the 
town houses the University of Stellenbosch 
(incorporated 1918), and affiliated research in- 
stitutes, libraries, and museums. It is a centre 
of the fertile vineyards and orchards of the 
westem Cape, as well as of sawmilling. Pop. 
(1984 est.) mun., 45,536.



Stelvio Pass 244

Stelvio Pass, Italian giogo dello stelvio, 
German stilfser joch, Alpine pass (9,042 
feet [2,756 m]) at the northwest base of the 
Ortles mountain range in northern Italy near 
the Swiss border. One of the highest road 
passes in Europe, it connects the Venosta val­
ley of the upper Adige River to the northeast 
with the Tellina valley of the upper Adda 
River to the Southwest. The winding road

Trafoi Valley and the Stelvio Pass, Italy
Titus— C.I.R.I.

(built 1820-24) affords scenic views of nearby 
glaciers.
stem, in botany, the plant axis that bears 
buds and shoots with leaves and, at its basal 
end, roots. The stem is the stalk of a plant or 
the main trunk of a tree. The stem conducts 
water, minerals, and food to other parts of the 
plant; it may also store food, and green sterns 
themselves produce food. In most plants the 
stem is the major vertical shoot, in some it 
is mconspicuous, and in others it is niudmed 
and resembles other plant parts (e.g., under­
ground sterns may look like roots).

The first rudiment of the young stem, or 
shoot, of an embryonic plant appears from 
the seed after the root has first protruded. 
The growing portion at the apex of the shoot 
is the terminal bud of the plant, and by the 
continued development of this bud and its 
adjacent tissues, the stem increases in height. 
Lateral buds and leaves grow out of the stem 
at intervals called nodes; the intervals on the 
stem between the nodes are called intemodes. 
The number of leaves that appear at a node 
depends on the species of plant; one leaf per 
node is common, but two or or more leaves 
may grow at the nodes of some species. When 
a leaf drops off a stem at the end of a growing 
season, it leaves a scar on the stem because 
of the severing of the vascular (conducting) 
bundles that had connected stem and leaf. 
As the stem continues to grow, lateral buds 
are produced that develop into lateral shoots 
more or less resembling the parent stem, and 
these ultimately determine the branching of 
the plant. In trees the lateral shoots develop 
into branches, from which other lateral shoots, 
called branchlets, or twigs, arise. The point 
at which a leaf diverges in axis from a stem 
is called the axil. A bud formed in the axil 
of a previously formed leaf is called an axil- 
lary bud, and it, like the leaves, is produced 
from the tissues of the stem. During the de­
velopment of such buds, vascular bundles are 
formed within them that are continuous with 
those of the stem.
The primary functions of the stem are to sup­

port the leaves; to conduct water and minerals 
to the leaves, where they can be converted 
into usable products by photosynthesis; and 
to transport these products from the leaves to 
other parts of the plant, including the roots.

The stem conducts water and nutriënt miner­
als from their site of absorption in the roots to 
the leaves by means of certain vascular tissues 
in the xylem (q.v.). The movement of syn- 
thesized foods from the leaves to other plant 
organs occurs chiefly through other vascular 
tissues in the stem called phloem (q.v.). Food 
and water are also frequently stored in the 
stem. Examples of food-storing sterns include 
such specialized forms as tubers, rhizomes, 
and corms and the woody sterns of trees and 
shrubs. Water storage is developed to a high 
degree in the sterns of cacti.

In the sterns of young dicotyledons and gym- 
nosperms, the vascular bundles (xylem and 
phloem) are arranged in a circle around a 
central core of spongy ground tissue called 
the pith. Surrounding the vascular bundles is 
a layer that varies in thickness in different 
species and is called the cortex. Surrounding 
this and comprising the exterior surface of the 
stem is a layer called the epidermis. In plants 
with woody sterns, a variety of secondary 
tissues are added to these primary tissues. 
Among the most important of these is a ring 
of meristematic cells that in turn give rise 
to the vascular cambium. This tissue arises 
between the primary xylem and phloem and 
gives rise to secondary phloem on the outside 
and secondary xylem on the mside; the latier 
tissue is the wood of trees.

All green sterns carry on the photosynthetic 
work of the leaves, and in most cacti this 
function is performed to a predominant de­
gree by the stem. Other plants in which food- 
making is carried on chiefly by the stem in­
clude the asparagus. Many plants are annuals 
and complete their life cycles in one growing 
season, after which the entire plant, including 
the stem, dies. In biennial plants the lower 
part of the stem persists after the first growing 
season and bears buds from which an erect 
stem arises during the second growing sea­
son. In perennial plants the short stem may 
produce new shoots for many years. Plants 
producing woody sterns are called trees and 
shrubs. The latter produce branches from or 
near the ground, while the former have con- 
spicuous trunks.
In general, the habit of a stem is erect or 

ascending, but it may lie prostrate on the 
ground, as in the sweet potato and strawberry. 
A stem may climb on rocks or plants by 
means of rootlets, as in ivy; other vines have 
twining sterns that twist around a supporting 
plant in a spiral manner, as in the moming- 
glory, honeysuckle, and hop. In other cases, 
climbing plants are supported by tendrils that 
may be specialized sterns, as in the grape and 
passionflower. In tropical climates twining 
plants often form thick woody sterns and are 
called lianas, while in temperate regions they 
are generally herbaceous vines. A stolon is a 
stem that curves toward the ground and, on 
reaching a moist spot, takes root and forms an 
upright stem and ultimately a separate plant. 
Among the subterranean sterns are the rhi- 
zome, corm, and tuber (qq.v.). In some plants 
the stem does not elongate during its early de­
velopment but instead forms a short conical 
structure from which a crown of leaves arises. 
These may form a bulb (as in the onion and 
lily), a head (cabbage, lettuce), or a rosette 
(dandelion, plantain).
Stemann, Poul Christian (b. April 14, 1764, 
Copenhagen—d. Nov. 25, 1855, Copenha­
gen), Danish premier who championed abso­
lute monarchy against the rising tide of liberal 
reform.

Trained as a lawyer, Stemann was a large 
landowner who entered government service in 
the late 1780s and held such posts as prefect of 
Soro County. Eaming a reputation as a highly 
competent administrator, he was appointed to 
the premiership and to other key positions in 
1826 and remained an adamant opponent of 
reform for the next two decades. He was the

closest adviser to the absolutist king Frederick 
VI and was still very influential with his suc- 
cessor, Christian VIII.

Hostile to any concession to the liberals, Ste­
mann was, as a large landowner, particularly 
opposed to the agrarian and political demands 
of the peasants. He agreed with the national- 
istic urban liberals only on the necessity of in- 
corporating the affiliated Duchy of Schleswig 
into the Danish state. He resigned his premier­
ship during the nationalistic demonstrations 
of March 1848, when the king capitulated to 
demands for a populär ministry.
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Stemonitis, large genus of true slime molds 
(class Myxomycetes; q.v.) typical of the or­
der Stemoniales. The species bear rusty to 
black spores on tiny featherlike fruiting bod­
ies (sporangia), within an intricate network 
of threads (capillitium) arising from the stalk. 
The genus is a favourite textbook example 
of slime molds, including as it does some of 
the most beautiful fruiting bodies among the 
myxomycetes.
Sten gun, in füll sten submachine g u n , 
9-millimetre submachine gun that became the 
Standard such weapon in the British Com­
monwealth armed forces during World War 
II. Moreover, hundreds of thousands of Sten 
guns were provided to underground move- 
ments everywhere in Europe during that war. 
The gun was so ubiquitous that its name be­
came all but a generic term for submachine 
gun. The Sten gun remained in service until 
the 1960s.

The most common version of the Sten gun 
was 30 inches (76.2 cm) long with a barrel of
7.5 inches (19 cm). It fired at a rate of 550 
rounds per minute, and it had a 32-round 
box magazine that, however, iended to jam if 
more than 30 rounds were loaded. The butt 
was a steel frame that, with the barrel, could 
be removed without difficulty so that the dis- 
assembled weapon could be easily hidden. Its 
weight was just over six pounds (2.7 kg) un- 
loaded.
Sten Sture: see Sture, Sten, the Eider; Sture, 
Sten, the Younger.
stenciling, in the visual arts, a technique for 
reproducing designs by passing ink or paint 
over holes cut in cardboard or metal onto the 
surface to be decorated. Stencils were known 
in China as early as the 8th Century, and Es-

Serigraph by Victor Vasarely, 1968, from a suite of 
eight entitled “Permutations”
By courtesy of Denise Rene, Paris

kimo in Baffin Island were making prints from 
stencils cut in sealskins before their contact 
with Westem civilization. In the 20th Century



stencils are used for such diverse purposes as 
making mimeographs and fine paintings. The 
Pop-art paintings of the 20th-century Ameri­
can artist Roy Lichtenstein, for example, sim- 
ulated the dots characteristic of the halftone 
process of comic-book illustrations by paint­
ing over evenly distributed perforations in a 
thin sheet of metal.

Pochoir (French: “stencil”), as distinguished 
from ordinary stenciling, is a highly refined 
technique of making fine limited editions of 
stencil prints. It is often called hand colouring, 
or hand illustration. The 20th-century artists 
Pablo Picasso and Joan Miró made prints in 
this technique for book illustrations.

The major disadvantage of the stencil method 
is that, although any open design can easily 
be cut in a stencil, a design enclosing another 
is impracticable because the middle design 
drops out. This can be dealt with by using 
two overlapping half designs. If all parts of the 
stencil are held together with a web of threads, 
however, greater freedom will result. A silk 
screen or a fine wire mesh that permits colour 
to pass except where the screen is coated, or 
“stopped,” with glue or a similar substance is 
generally used for this purpose. When applied 
to mass-produced commercial products, such 
as fabrics, this process is called silk screen. 
When an artist designs, makes, and prints his 
own stencil to produce a fine print, it is called 
serigraphy and the product is called a seri- 
graph.

Several methods may be used to obtain a 
stencil on a screen mesh. In the most populär 
method, called the blockout-, or glue-cutout-, 
stencil method, those parts of the screen that 
are to be stopped are filled with water-solu- 
ble glue. Lines can be reserved in these parts 
by drawing with lithographic tusche (a greasy 
ink) or crayon, which can later be washed 
out of the glue with turpentine. Another pop­
ulär method, called the film-stencil method, 
employs stencils cut from a thin sheet of 
coloured lacquer laminated to a sheet of glass- 
ine paper. The design is cut only through 
the lacquer layer, and the finished stencil is 
fixed to the underside of the screen. The 
glassine paper is then removed from the sten­
cil, and the design is printed. Photographic 
transfers both in line and halftone can also 
be fixed to the screen with a light-sensitive 
emulsion, which is exposed to light through 
a drawing or a film positive. This method is 
primarily a reproductive technique, because 
no original designing is actually done on the 
screen. Contemporary American painters, in­
cluding Robert Rauschenberg, Andy Warhol, 
and Larry Rivers, however, have used photo­
graphic silk screen in their works.

Silk-screen printing is done with a liquid ink 
that is forced through the open screen by the 
sharp rubber blade of a squeegee. Since most 
of the inks used for this purpose are opaque, 
the reproduction of gouache (opaque water- 
colours) is almost perfect. Transparent colours 
can also be used, as can water-based colours 
through sereens stopped with plastic.

Silk sereens began to be used for noncom- 
mercial purposes in 1938, when a group of 
American artists working with the Federal Art 
Project experimented with the technique and 
subsequently formed the National Serigraph 
Society to promote its use. Serigraphy has 
been developed by a number of contempo­
rary painters—in France by Victor Vasarely, 
in Great Britain by Eduardo Paolozzi and 
Bridget Riley, and in the United States by Jim 
Dine and Claes Oldenburg.
Stendal, city, Saxony-Anhalt L a n d  (state), 
central Germany. It lies along the Uchte 
River, north of Magdeburg. Stendal was once 
the Capital of the Altmark (“Old March”) 
division of Brandenburg, and its early set- 
tlers were Lower Saxons, Wends, Netherlan- 
ders, and Rhinelanders. It was given market 
rights by Margrave Albert I the Bear in 1160

and was chartered in the same year. A res- 
idence, until 1309, of the elder line of the 
Ascanian margraves of Brandenburg, the city 
prospered from the 13th to the 15th Century 
as a cloth-weaving centre. The 18th-century 
archaeologist and art critic Johann Winckel- 
mann was born there, and the French nov­
elist Marie-Henri Beyle may have taken his 
chief pseudonym, Stendhal, from the name of 
the city. Stendal’s medieval and Renaissance 
buildings include the cathedral (1188), St. 
Mary’s Church (1447), and the town hall. The 
medieval town gates also survive. Present-day 
Stendal is a rail junction, and its industries in­
clude sugar refining, food processing, and the 
manufacture of metal goods and Chemicals. 
Pop. (1989 est.) 49,906.
Stendhal, pseudonym of marie-henri beyle 
(b. Jan. 23, 1783, Grenoble, Fr.—d. March 
23, 1842, Paris), one of the most original and 
complex French writers of the first half of the

Stendhal, oil painting by Pierre-Joseph 
Dedreux-Dorcy; in the Bibliothèque 
Municipale de Grenoble, Fr.
By courtesy of the Bibliotheque Municipale de 
Grenoble, Fr.; photograph, Studio Piccardy

19th Century, chiefly known for his works of 
fiction. His finest novels are L e  R ouge et le 
m ir  (1830; The R e d  a n d  the B lack) and La  
Chartreuse de Parm e  (1839; The Charterhouse  
o f  Parm a).

Life. Stendhal is only one of the many 
Pseudonyms Henri Beyle adopted. His father, 
Chérubin Beyle, was a barrister in Grenoble’s 
high court of justice. Henri’s mother died 
when he was seven, and this loss, which he feit 
keenly, increased his sense of solitude and his 
resentment toward his father. But, though he 
tended throughout his life to stress the dreary 
and oppressive atmosphere of his home after 
his mother’s death, there is no reason to be- 
lieve that he was deprived of affection. As a 
student he grew interested in literature and 
mathematics. In 1799 he left for Paris, osten- 
sibly to ̂ prepare for the entrance examination 
to the École Polytechnique, but in reality to 
escape from Grenoble and from patemal mle.
His secret ambition on arriving in Paris was 

to become a successful playwright. But some 
highly placed relatives of his, the Darus, ob­
tained an appointment for him as second lieu- 
tenant in the French military forces stationed 
in Italy. This led him to discover Piedmont, 
Lombardy, and the delights of Milan. The 
culture and landscape of Italy were the reve­
lation that was to play a psychologically and 
thematically determining role in his life and 
works.

In 1802 the 19-year-old Henri Beyle was 
back in Paris and at work on a number of 
literary projects, none of which he completed. 
He dreamed of becoming a modem Molière, 
enrolled in drama classes, worked at ridding 
himself of his provincial accent, and feil in 
love with a second-rate actress (Mélanie Loua- 
son) whom he followed to Marseille. By then 
he was keeping a diary (posthumously pub­
lished as his Journal) and writing other texts 
dealing with his intimate thoughts.
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The year 1806 proved to be a tuming point. 
Count Pierre Dam, having been appointed 
intendant-general of Napoleon’s army, had 
his young protégé sent as an adjunct military 
commissary to the German city of Brunswick. 
This was the beginning of an administrative 
career in the French army that allowed Henri 
Beyle to discover parts of Germany and Aus­
tria. His army appointment gave him a direct 
experience of the Napoleonic regime and of 
Europe at war. He watched Moscow go up in 
flames, took part in the French forces’ retreat 
from Russia, and helped organize the military 
defense of the province of Dauphiné back in 
France. In 1814, when the French empire feil, 
he decided to settle in Italy.

From the moment he took up residence 
in Milan, his literary vocation became irre­
versible. He became friends with Milanese 
liberals and Carbonari patriots, discovered the 
E dinburgh R eview , studied music and the Vi­
sual arts, and published his first books: Vies 
d e  H aydn, d e  M o za r t e t de  M éta sta se  (1814; 
L ives o f  H aydn, M o za rt an d  M etastasiö ) and 
H isto ire  de  la pein tu re  en Ita lië  (1817; “His­
tory of Painting in Italy”). In these early works 
Henri Beyle was not always above plagiarism, 
which was seasoned, however, with brilliant 
and original insights. His travel book R om e, 
N aples et F lorence en 1817  also appeared (a 
later version was published in 1826), and this 
was the first time he used the pseudonym 
of Stendhal. Stendhal’s stay in Milan ended 
in deep emotional disappointment: Métilde 
Dembowski, the woman whose memory was 
to haunt him for the rest of his life, rejected 
him as a lover. His political friendships had 
meanwhile compromised him in the eyes of 
the Austrian occupying authorities, which fi­
nally led him to leave Milan in 1821.

From 1821 to 1830, Stendhal’s social and 
intellectual life in Paris was very active. He 
made a name for himself in the salons as a 
conversationalist and polemicist. His wit and 
unconventional views were much appreciated, 
and he had notable friendships and love af­
fairs. In 1822 he published D e  Vam our (On  
Love), which claims to study the operations 
of love dispassionately and objectively, but 
which can be read as a hidden confession 
of Stendhal’s emotional experiences and long- 
ings. His R acin e et Sh akespeare  (1823, 1825) 
was one of the first Romantic manifestos to 
appear in France. In it Stendhal developed 
the central idea that each historical period has 
been “romantic” in its own time, that Ro­
manticism is a vital aspect of every cultural 
period. Stendhal’s literary production during 
this period was quite varied. In addition 
to his regulär contributions to English jour- 
nals, he published Vie de  R ossin i (1823; L ife  
o f  R ossin i); his first novel, A rm an ce  (1827); 
and the travel book Prom enades dans R o m e  
(1829). During this period he also wrote one 
of his two masterpieces, the novel L e  R ouge  
et le noir (T he R e d  an d  the B lack), which 
appeared in 1830.

The year 1830, during which the July Rev­
olution brought the constitutional monarch 
Louis-Philippe to the throne in France, 
marked a new tuming point in Stendhal’s 
life. He was appointed French consul in the 
port of Civitavecchia in the Papal States. In 
this small town, where he feit bored and iso­
lated, Stendhal was occupied by endless ad­
ministrative chores and found it difficult to 
write in a sustained manner. He sought dis- 
tractions in nearby Rome, absenting himself 
frequently from his official duties. Lonely, 
aware of age and of failing health, he feit 
increasingly drawn to autobiography and be­
gan Souvenirs d ’ego tism e  (1892; M em oirs o f  
an E gotist) and Vie d e  H enri B ru lard  (1890; 
The L ife  o f  H enri B rulard), as well as a new 
and largely autobiographical novel entitled
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L u d e n  Leuw en  (1894). All these works re­
mained uncompleted, though they were pub­
lished posthumously; and are now considered 
among Stendhal’s finest writings.

During his consulate, Stendhal discovered 
in Rome unpublished accounts of crimes of 
passion and grim executions set in the Re­
naissance. They became the inspiration for 
stories he later published under the title of 
Chroniques italiennes (“Italian Chronicles”). 
But it was only in Paris, where he took up res- 
idence again during a prolonged leave (1836- 
1839), that Stendhal could undertake new 
major literary work. He composed M em oires  
d ’un tour ist e; his second masterpiece, the novel 
L a  C hartreuse d e  P arm e  (1839; The C harter­
house o f  Parm a); and began work on a new 
novel, L a m ie l (1889), which he did not live 
long enough to complete. He died in 1842 
after suffering a stroke while again on leave in 
Paris.

Works. During Stendhal’s lifetime, his rep­
utation was largely based on his books deal­
ing with the arts and with tourism (a term 
he helped introducé in France), and on his 
political writings and conversational wit. His 
unconventional views, his hedonistic inclina- 
tions tempered by a capacity for moral and 
political indignation, his prankish nature and 
his hatred of boredom—all constituted for his 
contemporaries a blend of provocative contra- 
dictions. But the more authentic Stendhal is to 
be found elsewhere, and above all in a cluster 
of favourite ideas: the hostility to the con­
cept of “ideal beauty,” the notion of moder- 
nity, and the exaltation of energy, passion, 
and spontaneity. His personal philosophy, to 
which he himself gave the name of “Beylisme” 
(after his real family name, Beyle) stressed 
the importance of the “pursuit of happiness” 
by combining enthusiasm with rational skep- 
ticism, lucidity with willful surrender to lyric 
emotions. “Beylisme,” as he understood it, 
meant cultivating a private sensibility while 
developing the art of hiding and protecting it.

It was in his novels above all, and in his 
autobiographical writings (the interchange be­
tween these two literary activities remains a 
constant feature in his case), that Stendhal’s 
thoughts are expressed most fully. But even 
these texts remain baffling. Their prosaic and 
ironie style at first glance hides the intensity 
of Stendhal’s vision and the profundity of his 
views.

A rm an ce  (1827) is a somewhat enigmatic 
novel in which the hero’s sexual impotence is 
symbolic of France’s conformist and oppres- 
sive society after the Restoration. The antag- 
onism between the individual and society is 
the central subject of The R e d  a n d  the Black. 
This realistic novel depicts the French social 
order under the Second Restoration (1815— 
30). The story centres on a carpenter’s son, 
Julien Sorel, a sensitive and intelligent but ex- 
tremely ambitious youth who, after seeing no 
road to power in the military after Napoleon’s 
fall, endeavours to make his mark in the 
church. Viewing himself as an unsentimental 
opportunist, he employs seduction as a means 
to advancement, first with Madame de Rênal, 
whose children he is employed to tutor. Af­
ter then spending some time in a seminary, 
he leaves the provinces and goes to Paris, 
where he seduces the aristocratie Mathilde, 
the daughter of his second employer. The 
book ends with Julien’s execution for the at­
tempted murder of Madame de Rênal after 
she had jeopardized his projected marriage to 
Mathilde.

The title of The R e d  and  the B lack  appar- 
ently refers to both the tensions in Julien’s 
character and to the conflicting choice he is 
faced with in his quest for success: the army 
(symbolized by the colour red) or the church 
(symbolized by the colour black). A variety

of other polarities tempt the ambitious young 
hero as he sets out with fierce determination to 
rise above his lowly condition: the provinces 
or Paris, tender love or sexual conquest, hap­
piness through ambition and achievement or 
happiness through reverie and the cultiva- 
tion of selfhood. Careerism, political oppor- 
tunism, the climate of fear and denunciation 
in Restoration France, a critique of bourgeois 
materialistic values—all these are dealt with 
in a subtle and incisive manner in a novel 
that is based on a newspaper account of a 
contemporary crime of passion. Julien Sorel, 
the central character, is a study in psycholog­
ical complexity who both attracts and repels 
the reader. Timid and aggressive, sensitive and 
ruthless, vulnerable and supremely ambitious, 
Julien ultimately comes to realize, in prison, 
the vanity of worldly success and the superior 
value of love and a rieh inner life. The R e d  
a n d  the B lack  also offers delicate portraits of 
two feminine figures, the matemal Madame 
de Renal and the romantic young aristocrat 
Mathilde de La Mole. At every point, the 
novel challenges conventions and denounces 
the sham of societal values. As a literary 
achievement, it is remarkable for its blend of 
comedy, satire, and ironie lyricism.

The uncompleted L u d en  Leuwen  (1894) is 
perhaps the most autobiographical of Sten- 
dhal’s novels. The memory of Métilde Dem- 
bowski hovers over the relationship between 
the young hero of the title and Madame de 
Chasteller. This biting fictional assessment of 
French society and politics during the reign 
of Louis-Philippe also describes a basic father- 
son conflict that corresponds to the conflicting 
ethos of two distinct historical periods. As it 
stands, despite its imperfections and uncom­
pleted form, L u d en  Leuwen contains some of 
Stendhal’s finest pages of psychological and 
social analysis, as well as delicate evocations 
of a young lover’s emotional States.

The Charterhouse o f  Parm a  is Stendhal’s 
other masterpiece. It fuses elements of Re­
naissance chronicles, fictional and histori­
cal sources, recent historical events (the 
Napoleonic regime in Italy, the Battle of Wa­
terloo, the Austrian occupation of Milan), 
and an imaginative, almost dreamlike trans- 
position of contemporary reality into fictional 
terms. The novel is set mainly in the court 
of Parma, Italy, in the early 19th Century. Fa- 
brice del Dongo, a young aristocrat and ardent 
admirer of Napoleon, goes to Paris to join the 
French army and is present at the Battle of 
Waterloo. He returns thereafter to Parma and 
enters the church for worldly advantage under 
the sponsorship of his aunt, the Duchess de 
Sanseverina, who is the mistress of the chief 
minister of Parma, Count Mosca. Following 
an affair with an actress, Fabrice kills a rival, 
is imprisoned, escapes, and is pardoned. In 
prison Fabrice falls in love with Clélia Conti, 
the daughter of the citadel’s govemor. He con- 
tinues his affair with her after she marnes, and 
he becomes a high-ranking ecclesiastic and an 
admired preacher. The death of their child and 
then of Clélia herseif causes Fabrice to retire 
to the Carthusian monastery, or charterhouse, 
of Parma, where he dies.

The incongruous yet always harmonious 
combination of lyricism and high comedy, 
of realism and dreamlike atmosphere, of The  
Charterhouse o f  Parm a  allows the author 
to caricaturize the petty tyranny of post- 
Napoleonic Europe, to question public moral- 
ity, and to assert the prerogatives of love’s 
follies. There are subtly drawn portraits of the 
naive and idealistic young Fabrice del Dongo 
(notably at the Battle of Waterloo); of his 
courageous and passionate aunt, the Duchess 
de Sanseverina; of her lover, the benevolent 
Machiavellian statesman Count Mosca; and 
of the young and innocent Clélia Conti, the 
daughter of Fabrice’s jailer, who falls in love 
with the handsome prisoner. Passion in all its 
forms is the novel’s recurrent theme. And once

again, the young hero leams the deeper lessons 
of spirituality, love, and freedom within the 
liberating confines of a prison cell.

Perhaps the most remarkable aspect of The  
Charterhouse o f  P arm a  is its highly sophis­
ticated psychology. Rejecting traditional no- 
tions of a fixed and determined psychological 
makeup, Stendhal never defines his charac­
ters and instead depicts individuals in the 
process of becoming. His literary devices (his 
authorial comments, the improvisational tone 
of his narration) seem to grant his charac­
ters the freedom to discover themselves. Vari­
ous forms of freedom are Stendhal’s ultimate 
preoccupation, which probably explains why 
he repeatedly explores the ambiguities of the 
prison image. Tme freedom, in the world of 
Stendhal, reveals itself in the context of the 
cell, once confinement becomes the symbol 
of the inner world of dreams and longings. 
His novels thus illustrate metaphorically the 
fundamental conflict between the demands of 
society and those of the individual.

Stendhal’s autobiographical writings, Sou­
venirs d ’ego tism e  (1892; M em oirs o f  an E go­
tist) and Vie d e  H enri B rulard  (1890; The L ife  
o f  H enri B ru lard), are among his most orig­
inal achievements. Behind their vivacity and 
charming digressions, they reveal the uneasi- 
ness of a tender-hearted and fundamentally 
insecure human being wearing various masks. 
The L ife  o f  H enri B rulard  in particular is a 
masterpiece of ironie self-searching and self- 
creation, in which the memories of childhood 
are closely interwoven with the liberating joy 
of writing.

Stendhal’s writings and his personality were 
marked by a striking independence of mind. 
He was a romantic who kept his distance 
from Romanticism, an antiauthoritarian with 
a nostalgia for the pre-Revolutionary world, 
a dreamer and tender-hearted enthusiast who 
passed himself off as a cynic. His writings 
combine lyrical fervour with a rationalist’s 
passion for analysis. Stendhal’s contempo­
raries, however, found it difficult to appreciate 
his nimble and ironie sensibility. The novelist 
Honoré de Balzac, in a famous article on The 
Charterhouse o f  Parm a  published in L a  R e­
vue parisienne  in 1840, was the only one to 
recognize his genius as a novelist. Stendhal’s 
literary fame came late in the 19th Century, 
and this posthumous fame has steadily grown 
since then, largely because of the devotion of 
“Beylistes” or “Stendhalians” who have made 
of him a true cult. Stendhal has now come 
to be recognized as one of the great French 
masters of the novel in the 19th Century.

(V.Br.)
b i b l i o g r a p h y . Critical biographies include Wal- 
lace Fowlie, Stendhal (1969); Marcel Gutwirth, 
Stendhal (1971); Michael Wood, Stendhal (1971); 
Gita May, Stendhal and the Age of Napoleon 
(1977); and Robert Alter and Carol Cosman, A 
Lion for Love (1979, reprinted 1986). Analyses 
of Stendhal’s works may be found in Robert M. 
Adams, Stendhal: Notes on a Novelist (1959, reis- 
sued 1969); Victor Brombert (ed.), Stendhal: A 
Collection o f Critical Essays (1962); F.W.J. Hem- 
mings, Stendhal: A Study of His Novels (1964); 
John Atherton, Stendhal (1965); Victor Brombert, 
Stendhal: Fiction and the Themes of Freedom 
(1968, reissued 1976); Margaret Tillett, Stendhal: 
The Background of the Novels (1971); Gilbert D. 
Chaitin, The Unhappy Few: A Psychological Study 
of the Novels of Stendhal (1972); and Geoffrey 
Strickland, Stendhal: The Education of a Novelist 
(1974).

Steneosaurus, extinct genus of early 
crocodiles found as fossils in Jurassic rocks 
(208 to 144 million years ago) of South Amer­
ica, Europe, and North Africa. Its skull was 
very light and narrow, with large openings 
and a long and narrow snout. The nostrils, at 
the tip of the snout, were connected to the 
throat by a long bony tube. Many sharp teeth 
were present; Steneosaurus probably subsisted 
on fish.



Stengel, Casey, byname of Charles dillon 
stengel (b. July 30, 1891, Kansas City, Mo., 
U.S.—d. Sept. 29, 1975, Glendale, Calif.), 
U.S. professional baseball player and manager 
who began his career in 1910 and retired in 
1965.
Stengel was a left-handed outfielder for the 

National League Brooklyn Dodgers (1912- 
17) and later played for the Pittsburgh Pirates 
(1918—19), the Philadelphia Phillies (1920- 
21), the New York Giants (1921-23), and the 
Boston Braves (1924-25). In 1923 he hit .339 
for the New York Giants and won two World 
Series games with two home runs, only to be 
overshadowed by the young Babe Ruth, who 
won the series with three for the New York 
Yankees.

In 1932 he became a coach and later a 
team manager with an undistinguished record, 
with the Brooklyn Dodgers (1934-36) and the

Stengel
AP/Wide World Photos

Boston Braves (1938-43), until his appoint- 
ment as interim manager of the Yankees in 
1949. During his 12 years with the Yankees, 
he led the team to 10 American League pen- 
nants (5 of them in consecutive years) and 
to 7 World Series championships (5 of them 
also in consecutive years). After a year of re- 
tirement, he joined the New York Mets until 
1965. He became vice president of the Mets 
thereafter.

Stengel was also known for his showmanship 
and his use of the English language, called 
“Stengelese” (for example, “Fve always heard 
it couldn’t be done, but sometimes it don’t 
always work”). He was inducted into the Base­
ball Hall ofFame in 1966.
Stenmark, Ingemar (b. March 18, 1956, Jo- 
sesjö, Lapland, Sweden), Swedish alpine skier, 
a slalom specialist, who became the first Scan- 
dinavian to win the Alpine World Cup (1976), 
based on slalom, giant slalom, and downhill 
races. He repeated the victory in 1977-78. He 
also won 6 gold medals in international com­
petition and 13 individual World Cup races 
(1979), a season record that broke the pre- 
vious record of the French skier Jean-Claude 
Killy (12 in 1967). By 1984 he had won over 
75 World Cup races, more than any other 
skier.
Stenmark began skiing at Tämaby at the age 

of five and won his first national competition 
at the age of eight. He trained from the age of 
13 with the Swedish junior national team. He 
won his first World Cup points late in 1973 
and his first World Cup race late in 1974. In 
the 1976 Winter Olympic Games, he won the 
bronze medal for the giant slalom, and in the 
1980 games he won the gold medals for slalom 
and giant slalom. Stenmark seldom skied in 
the downhill and, with the rules change in 
1978 setting a maximum number of points 
for specialty skiërs, he did not win the World

Cup thereafter. In 1980, after winning more 
than 60 World Cup races, he tumed profes­
sional and took up residence in Monaco.
Stenness, locality, Mainland (Pomona), in 
the Orkney Islands, Scotland. It is the site of 
the Standing Stones of Stenness, a Neolithic 
stone circle. Only four of the original stones 
(of which there were probably 12) remain 
standing. The circle, about 200 feet (61 m) 
across, is surrounded by a ditch cut through 
the rock. The larger Ring of Brogar and the 
barrow (earthwork) of Maeshowe are nearby. 
Pop. (1981) 368.
Steno, Nicolaus, Danish niels steensen, 
or stensen (b. Jan. 10, 1638, Copenhagen, 
Den.—d. Nov. 26, 1686, Schwerin [Ger­
many]), geologist and anatomist whose early 
observations greatly advanced the develop­
ment of geology.

In 1660 Steno went to Amsterdam to study 
human anatomy, and while there he discov­
ered the parotid salivary duct, also called 
Stensen’s duct. In 1665 he went to Florence, 
where he was appointed physician to the grand 
duke Ferdinand II.

Steno traveled extensively in Italy, and in 
1669 he published his geological observations 
in D e solido intra so lidum  naturaliter contento  
dissertation is prodrom us ( The Prodrom us o f  
N icolaus S ten o’s D isserta tion  C oncem ing a  
S o lid  B ody E nclosed b y  Process o f  N ature  
W ithin a Solid). In this work, a milestone 
in the literature of geology, he laid the foun­
dations of the Science of crystallography. He 
reported that, although quartz crystals differ 
greatly in physical appearance, they all have 
the same angles between corresponding faces. 
In addition he proposed the revolutionary idea 
that fossils are the remains of ancient living 
organisms and that many rocks are the result 
of Sedimentation.

Steno was the first to realize that the Earth’s 
ernst contains a chronological history of geo­
logie events and that the history may be de- 
ciphered by careful study of the strata and 
fossils. He rejected the idea that mountains 
grow like trees, proposing instead that they 
are formed by alterations of the Earth’s crust. 
Hampered by religious intolerance and dogma, 
Steno was constrained to place all of geologie 
history within a 6,000-year span.

Upon becoming a Roman Catholic in 1667, 
Steno abandoned Science for religion. He took 
holy orders in 1675, was made a bishop in 
1677, and was appointed apostolic vicar of 
northem Germany and Scandinavia.
stenography: see shorthand.
stenolaemate, any member of the dass 
Stenolaemata, a group of marine-living ani­
mals within the invertebrate phylum Bryozoa 
(moss animals). About 550 genera of stenolae- 
mates have been described. Only one of the 
four orders that make up the class, the Cy- 
clostomata, is represented by living species; all 
members of the other three orders (Cystopo- 
rata, Trepostomata, and Cryptostomata) are 
now extinct. The stenolaemates are the oldest 
of all the bryozoans and date from the Early 
Ordovician epoch (505 to 478 million years 
ago) on. The individuals (zooids) that make 
up a stenolaemate colony have narrow, cylin- 
drical, sometimes very elongated tubes with 
calcified walls.

C risia eburnea, found in tide pools on both 
coasts of North America, grows on algae and 
seaweed and forms white bushy tufts about 
1.25 to 2.5 cm (0.5 to 1 inch) high.
Steno’s law, statement that the angles be­
tween two corresponding faces on the crystals 
of any solid Chemical or mineral species are 
constant and are characteristic of the species; 
this angle is measured between lines drawn 
perpendicular to each face. The law, also 
called the law of constancy of interfacial an­
gles, holds for any two crystals, regardless of
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size, locality of occurrence, or whether they 
are natural or man-made.

The relationship was discovered in 1669 by 
the Danish geologist Nicolaus Steno, who 
noted that, although quartz crystals differ in 
appearance from one to another, the angles 
between corresponding faces are always the 
same. In 1772 a French mineralogist, Jean- 
Baptiste L. Romé de 1’Isle, confirmed Steno’s 
findings and further noted that the angles are 
characteristic of the substance. A French crys- 
tallographer, René-Just Haüy, usually consid­
ered the father of crystallography, showed in 
1774 that the known interfacial angles could 
be accounted for if the crystal were made up 
of minute building blocks that correspond to 
the present-day unit cells.
Stenosis: see  atresia and Stenosis.
stenotypy, a system of machine shorthand 
in which letters or groups of letters phonet- 
ically represent syllables, words, phrases, and 
punctuation marks. The machine—mainly the 
commercial Stenotype, or Stenograph—which 
is commonly used in business offices and in 
court reporting, is virtually noiseless and can 
be operated at speeds of more than 250 words 
per minute. It consists of letter keys, a space 
key, a correction key, and a numeral bar that 
operates like the shift bar on a typewriter.
The machine is operated with both hands, 

and several keys may be struck simultaneous- 
ly to print a complete word with one stroke. 
In contrast to the variety of handwritten 
shorthand Systems, stenotype recordings can 
be read by anyone familiar with the system, 
because stenotypy does not lend itself to indi­
vidual modification.
Stensen, Niels: see  Steno, Nicolaus.
Stentor, genus of trumpet-shaped, contrac- 
tile, uniformly ciliated protozoans of the order 
Heterotrichida. They are found in fresh wa­
ter, either free-swimming or attached to sub- 
merged Vegetation. Stentor assumes an oval 
or pear shape while swimming. At its larger 
end, S ten tor has multiple ciliary membranelies 
spiraling around the region that leads to the 
mouth opening. It uses these cilia to sweep 
food particles into its cytostome. The species

Stentor coeruleus (magnified)
Eric V. Grave

S. coeruleus is large (sometimes up to 2 mm 
[0.08 inch] long) and is predominantly blue 
from a blue pigment, stentorin, found in its 
ectoplasm. Stentor is remarkable for its re­
generative powers; a small fragment less than 
one-hundredth of the volume of an adult can 
grow back into a complete organism. This ca™ 
pability has made Stentor a favourite subject 
for studies of regeneration in protozoans.
step cut, also called trap cut, or cushion 
cut , method of faceting coloured gemstones 
in which the stone produced is rather flat with 
steps, or rows, of four-sided facets parallel to 
the girdle (the stone’s widest part). Because 
the facets are parallel to the girdle, they are 
usually long and narrow, except at the corners 
of the stone. The angles that the main facets
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make with the plane of the girdle greatly affect 
the brilliance of the stone. Emerald, tourma- 
line, topaz, and amethyst are often cut in this 
fashion.
Stepanakert, city and administrative centre 
of Nagorno-Karabakh autonomous oblast (re­
gion), Azerbaijan Soviet Socialist Republic, at 
the foot of the eastern slopes of the Karabakh 
Range. The city, founded after the October 
Revolution (1917) on the site of the village 
of Khankendy, was renamed in 1923 after 
Stepan Shaumyan, a Baku Communist leader. 
It has a varied industrial structure and is es­
pecially important for food processing, wine 
making, and silk weaving; it also produces fur- 
niture and footwear. Stepanakert has musical 
and medical schools and a museum of local 
culture. A branch line of the Baku-Tbilisi- 
Batumi rail line reached Stepanakert in 1978. 
Pop. (1975 est.) 33,000.
Stephan (personal name): see under Stephen, 
except as below.
Stephan G(udmundarson) Stephansson
(Icelandic poet): see Stephansson, Stephan
G(udniundarson).
Stephanian Series, major division of Up­
per Carboniferous rocks recognized through- 
out most of the Eastem Hemisphere (the Late 
Carboniferous began about 320,000,000 years 
ago and lasted about 34,000,000 years). The 
Stephanian Series is the uppermost series of 
the Carboniferous and overlies rocks of the 
Westphalian Series. On the European conti­
nent, it is restricted in distribution and is 
only found in isolated intermontane basins of 
deposition. Stephanian rocks are Continental 
in nature and are dominated by the remains 
of plants. Marine rocks that are correlated 
with the Stephanian Series occur in the Soviet 
Union and contain a marine fossil fauna char­
acterized by distinctive genera of brachiopods 
and corals.
stephanite, a sulfosalt mineral, silver anti- 
mony sulfide (Ag5SbS4), that occurs as black, 
lustrous, orthorhombic crystals, fine particles, 
or masses in small amounts in many silver 
veins. At one time an important silver ore 
in the Comstock Lode, Nevada, it has been 
found in other parts of the westem United 
States and in Czechoslovakia, Germany, Nor­
way, Bolivia, and Mexico. For detailed physi­
cal properties, see sulfosalt (table).
Stephansdom, also called stephanskirche, 
English st. stephen’s cathedral, cathedral 
in Vienna burned out during the battle of 
Vienna in April 1945 and reconstructed by 
1952. St. Stephen’s was established in 1147; 
only the west facade remains of the late Ro­
manesque edifice that bumed in 1258.
A Gothic nave was built from 1304 to 1450, 

with a Gothic tower and spire on the south 
transept completed in 1433. A distinguishing 
exterior feature is the tiled roof in a coloured 
zigzag pattem.

Stephansson, Stephan G(udmundarson)
(b. Oct. 3, 1853, Kirkjuhóll, Skagafjördur, 
Ice.—d. Aug. 10, 1927, Markerville, Alta., 
Can.), Icelandic poet who wrote virtually all 
his poems in North America.
The son of an impoverished farmer, brought 

up on the Bible and the sagas, he emigrated 
to the U.S. at the age of 20. He worked as 
a labourer on farms, in railway construction 
camps, and finally set up a small farm in Al­
berta when he was 36.

Stephansson was the literary leader of the 
emigrant Icelanders. He lived a hard life as a 
pioneer farmer with a large family, and most 
of his poems were written after a long day’s 
work. His major collection, Andvökur, 6 vol. 
(1909-38; “Sleepless Nights”), was appropri- 
ately named.

Stephansson fought social regimentation, eco­
nomie or clerical. He wrote nostalgically about 
Iceland but with equal fervour about his new 
country.
Stephanus (Latin personal name): see under 
Stephen.
Stephen (personal name): see under Stefan, 
except as below.
Stephen, name of miers grouped below by 
country or papacy and indicated by the Sym­
bol •  .

Foreign-language equivalents:
Hungarian........................... Istvan
L atin ................................... Stephanus
Polish ................................. Stefan
Romanian........................... §tefan
Serbo-Croatian....................Stefan

E n g l a n d

•Stephen, also called stephen of blois (b. 
c. 1097—d. Oct. 25, 1154, Dover, Kent, 
Eng.), king of England from 1135 to 1154. He

Stephen, the great seal showing the king on 
horseback and fully armed; in King’s College, 
Cambridge
By courtesy of King’s College, Cambridge; photograph, the Royal 
Academy of Arts

gained the throne by Usurpation but failed to 
consolidate his power during the ensuing civil 
strife.

Stephen was the third son of Stephen, count 
of Blois and Chartres, and Adela, daughter 
of King William I the Conqueror. He was 
reared by his uncle, King Henry I, and re­
ceived vast lands in England, Normandy, and 
the county of Boulogne. With a number of 
other magnates he was pledged to support 
Henry’s daughter, Matilda {q.v.), as successor 
to the throne. Nevertheless, many English no­
bles were reluctant to accept a woman mier, 
and Henry’s Norman subjects resented Matil- 
da’s marriage into an Angevin family. Con- 
sequently, after Henry I died in December 
1135, the leading lords and bishops welcomed 
Stephen when he crossed the English Chan­
nel to claim the crown. In retum for support 
from the pope, Stephen opened the way to 
increased papal influence in English political 
affairs.

Although Stephen was brave and energetic, 
his affable, mild-mannered nature prevented 
him from providing firm leadership. The law- 
lessness of his Flemish mercenaries and the 
desperate measures he took to build a party 
loyal to himself only alienated the barons. 
Hence, in 1138 Matilda’s half brother, the 
powerful Robert, earl of Gloucester took up 
arms in support of Matilda’s claim. At first 
Stephen scored several military triumphs, but 
he lost the support of the church when he 
arrested Bishop Roger of Salisbury and his 
relatives.

Seizing her opportunity, Matilda invaded 
England (September 1139). In an incredible 
display of chivalry Stephen had her escorted 
to Bristol, and she proceeded to bring most 
of western England under her control. Early 
in 1141 the Angevins captured Stephen in a 
battle at Lincoln. His cause might have been 
lost had not Matilda’s arrogance provoked a 
rebellion of the citizens of London, where she 
had gone for her coronation. In November 
Stephen was exchanged for Gloucester, who 
had been captured by forces loyal to the King. 
Stephen gradually gained the upper hand, and 
in 1148 Matilda withdrew from England. Al­
though the King at this point exercised nomi­
nal control over most of the kingdom, he had 
neither the resources nor the will to suppress 
lawlessness and to mediate between warring 
nobles. He hoped only to secure the succes- 
sion for his son, Eustace {q.v.), but to do so 
he had to deal with Matilda’s son, Henry of 
Anjou, who invaded England in January 1153 
to claim his royal inheritance. When Eustace 
died in August, Stephen lost heart; he signed 
a treaty designating Henry as his successor. At 
Stephen’s death Henry ascended the throne as 
King Henry II.

H u n g a r y

• Stephen I, also called saint stephen, Hun­
garian szent istvan , original name vajk (b. 
977—d. Aug. 15, 1038, Esztergom, Hung.; 
canonized 1083; feast day September 2), first 
king of Hungary, who is considered to be the 
founder of the Hungarian state and one of the 
most renowned figures in Hungarian history.

Stephen was a member of the Arpäd dynasty 
and son of the supreme Magyar chieftain, 
Géza. He was bom a pagan but was baptized 
and reared as a Christian, and in 996 he 
married Gisela, daughter of Duke Henry II of 
Bavaria. After the death of his father (997), 
Stephen combatted a pagan insurrection in 
his domains, decisively defeating the rebels at 
Veszprém (998). On Christmas Day, ad  1000, 
he was anointed king of Hungary. According 
to tradition, he received from Pope Sylvester II 
a crown that is now held as a national treasure 
in Hungary (see Saint Stephen’s Crown). His 
coronation signified Hungary’s entry into the 
family of European Christian nations. With 
the exception of an invasion by the Holy Ro­
man emperor Conrad II in 1030 and minor 
disputes with Poland and Bulgaria, Stephen’s 
reign was peaceful.

Stephen organized his kingdom on German 
models. He founded bishoprics and abbeys, 
made the building of churches mandatory, 
and established the practice of tithing. He pro- 
moted agriculture, safeguarded private prop- 
erty with strict laws, and organized a standing 
army. While a ruling class was created, the 
Institution of slavery was left virtually un- 
touched. Stephen also opened the country to 
strong foreign influences, while saving it from 
German conquest. He treated the church as 
the principal pillar of his authority, dispatch­
ing missionaries throughout his realm. Al­
though Stephen’s feast day is September 2, 
Hungarians celebrate the translation of his 
relics to Buda on August 20.
•Stephen V (b. 1239—d. Aug. 6, 1272), king 
of Hungary (1270-72), the eldest son of Béla 
IV.



In 1262, as crown prince, he compelled his 
father, whom he had assisted in the Bohemian 
war, to surrender 29 counties to him, vir­
tually dividing Hungary into two kingdoms; 
while afterward he seized the southem banate 
of Macso, which led to a fresh war between 
father and son in which the latter triumphed. 
In 1268 he invaded Bulgaria and assumed the 
title of king of Bulgaria.

During his father’s lifetime Stephen had a 
double matrimonial alliance with the Neapoli- 
tan princes of the House of Anjou, the chief 
Partisans of the pope. He certainly needed 
exterior support; for on his accession to the 
Hungarian throne he encountered almost uni­
versal hostility because of his alleged pagan 
leanings, due largely to the influence of his 
Cuman wife Elizabeth, to whom his father 
had married him for political reasons in 1255. 
The malcontents combined with Otakar II of 
Bohemia and invaded westem Hungary; but 
Stephen routed Otakar at Mosony (1271) and 
was preparing to recover his infant son Ladis- 
las (the future Ladislas IV), whom the rebels 
had kidnapped, when he died suddenly.

M o l d a v i a

• Stephen, byname stephen the great, Ro- 
manian stefan cel mare (b. 1435—d. July 
2, 1504), voivode (prince) of Moldavia (1457— 
1504), who won European renown for his long 
resistance to the Ottoman Turks.

With the help of the Walachian prince Vlad 
IV the Impaler, Stephen secured the throne 
of Moldavia in 1457. Menaced by powerful 
neighbours, he successfully repulsed an inva- 
sion by Hungary in 1467, but in 1471 he 
invaded Walachia, which had by then suc- 
cumbed to Turkish vassalage.

When the Ottoman sultan Mehmed II 
launched an attack on Moldavia, Stephen de­
feated the invaders near Vaslui (now in Ro­
mania; 1475) and again at Valea Albä (1476). 
His search for European assistance against the 
Turks had little success, but his determination 
“to cut off the pagan’s right hand” won him 
the acclaim of Pope Sixtus IV as the “Athlete 
of Christ.”

After 1484 Stephen had to contend not only 
with new Turkish onslaughts but also with 
Polish and Hungarian designs on Moldavian 
independence. Finally in 1503 he concluded 
with the sultan Bayezid II a treaty that pre- 
served Moldavian independence but only at 
the cost of an annual tribute to the Turks. 
Though it was marked by continual strife, Ste­
phen’s long reign nonetheless brought consid­
erable cultural development and was a period 
of great ecclesiastical building and endow- 
ment.

Papacy

•Stephen I, Saint (b. Rome—d. Aug. 2, 
257; feast day August 2), pope from 254 to 
257; he was a priest when consecrated, prob­
ably on May 12, 254, as the successor to 
Pope St. Lucius. Details of Stephen’s papacy 
are known principally through three reports 
contained in the letters of his rival, Bishop St. 
Cyprian of Carthage.

Stephen I restored the two Spanish bishops 
Martial of Mérida and Basilides of León-As- 
torga, whose colleagues accused them of hav­
ing apostatized by sacrificing to pagan gods 
during the persecution of Christians under the 
Roman emperor Decius. The Spanish epis- 
copate, however, did not accept Stephen’s 
restorations and appealed to the African bish­
ops led by Cyprian, who cautioned the Span­
ish Church against the bishops’ reinstatement. 
Concurrently, the Gallic bishops denounced 
Bishop Marcianus of Arles as a schismatic fol- 
lower of Antipope Novatian. Despite a letter 
from Cyprian endorsing the Gallic position 
and asking for a successor to the see of Arles, 
Stephen apparently refused to depose Mar­
cianus.

St. Stephen I, fresco painting attributed 
to Sandro Botticelli, c. 1481; in the 
Sistine Chapel, Vatican City
Rizzoli Photoarchive

The third conflict with Cyprian was the most 
serious. Stephen threatened to excommunicate 
bishops in Africa (including Cyprian) and in 
Asia Minor unless they discontinued the prac­
tice of rebaptizing heretics. Cyprian composed 
a defensive treatise that was given support by 
the Council of Carthage in 256; he vehemently 
attacked Stephen and dispatched envoys to 
Rome, threatening a schism between Carthage 
and Rome. Against Cyprian’s argument that 
each bishop controlled his own see, Stephen 
staunchly asserted papal supremacy, and he 
regarded Cyprian’s envoys as heretics. At that 
time the Roman emperor Valerian began his 
persecution of the Christians, during which 
Stephen died. It is doubtful, however, that he 
was martyred.
•Stephen (II) (b. Rome-—d. March 25, 752, 
Rome), unconsecrated pope from March 23 
to March 25, 752. He was a priest when he 
was elected on March 23, 752, to succeed 
Pope St. Zacharias, but he died of apoplexy 
two days later without having been conse­
crated. Because consecration is the act consid­
ered necessary to mark the official beginning 
of a pontificate, Stephen is listed neither in 
the catalog of the popes nor in the Liber Pon- 
tificalis (“Book of the Popes”). His successor, 
who also took the name Stephen, is called 
both Stephen II and Stephen III. Hence, the 
succession of Stephens is somewhat irregulär.
• Stephen II (or III) (b. Rome—d. April 26, 
757, Rome), pope from 752 to 757 and the 
first temporal sovereign of the newly founded 
Papal States.

He was a deacon when chosen on March 
26, 752, as the second successor to Pope St. 
Zacharias (the first successor, Stephen II, had 
died on the previous day without being conse­
crated). The central act of his pontificate was 
to free the papacy from Byzantium and to ally 
it with the Franks against the Lombards, who, 
under the Lombardic king Aistulf (tf.v.), were
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threatening Rome and attempting to conquer 
all of Italy.

Following unsuccessful negotiations with Ais­
tulf at Pavia in the fall of 753, Stephen be­
came the first pope to make the trip across the 
Alps to Gaul. There he met (Jan. 6, 754) the 
Frankish king Pepin the Short, who promised 
to restore to the church the lands taken by 
the Lombards. In July 754 at the abbey of 
Saint-Denis, Fr., Stephen anointed Pepin and 
his sons Charlemagne and Carloman, con- 
secrating them kings of the Romans. Pepin 
then invaded Italy with his Frankish nobles, 
besieging Aistulf at Pavia; Stephen retumed 
to Rome the following October. After Pepin’s 
army retumed to Gaul, however, Aistulf re- 
sumed his war on Italy. By January 756 the 
Lombards had surrounded Rome, which they 
planned to make their Capital.
After receiving another appeal from Stephen, 

Pepin, Charlemagne, and Carloman retumed 
to Italy in 756, subduing the Lombards and 
conferring on Stephen territory in the exar- 
chate of Ravenna, the duchy of Rome, and the 
districts of Venetia and Istria, thereby found- 
ing the Papal States under Stephen’s rule. Se­
cured also was papal independence from the 
imperial regime at Constantinople, making the 
Frankish ruler protector of the papacy. Thus 
the pope became a sovereign prince.
•Stephen III (or IV) (b. 720?, Sicily—d. 
Jan. 24, 772, Rome), pope from August 768 
to 772.

After the death in 767 of Pope St. Paul I, the 
papal throne was coveted by temporal miers. 
Duke Toto of Nepi caused his brother Con- 
stantine (II), a layman, to be elected pope. 
The Lombard king Desiderius dispatched to 
Rome troops that killed Toto and dethroned 
Constantine. The Lombards then set up as 
pope a monk named Philip, who, in tum, 
was ejected. Stephen, a Benedictine priest, 
was elected pope on Aug. 1, 768, and was 
consecrated on the following August 7. He 
notified the Frankish miers, Charlemagne and 
his brother Carloman, of his election.

Constantine had been blinded by order of 
the Frankish party, and Desiderius’ legate 
Waldipert was subsequently assassinated. In 
April 769 Stephen summoned a Lateran coun­
cil that formally deposed Constantine. He 
later tried to prevent an alliance between the 
Frankish and Lombard kingdoms. The al­
liance he did accept with the Lombards in 
771 led to the murder of the leaders of the 
Frankish party in Rome, and Carloman died 
before he could avenge the wrong.

In ecclesiastical matters Stephen approbated 
the worship of icons for the Eastem Church 
and extended the rights of Cardinal bishops 
for the Westem Church.
•Stephen IV (or V) (b. Rome—d. Jan. 24, 
817, Rome), pope from June 816 to January 
817.
Of noble birth, he succeeded Pope St. Leo III 

in June 816. Immediately after his consecra­
tion he ordered the Romans to swear fidelity 
to the Carolingian emperor Louis I the Pious, 
whom he informed of his election and asked 
to meet in Gaul.

In Reims on the following October 18, he 
crowned Louis as Holy Roman emperor and 
Louis’s consort, Ermengarde, as empress. The 
coronation, second after that of Louis’s father, 
Charlemagne, which had been the first anoint- 
ing of an emperor by a pope, solidified the 
alliance between the papacy and the Franks 
and created effects cmcial to European his­
tory; the papacy became the agency that cre­
ated emperors, symbolized by the coronation 
and anointing, and this became one of the 
papacy’s most treasured prerogatives. Stephen 
died soon after retuming to Rome.



Stephen 250

•Stephen V (or VI) (b. Rome—d. Sept. 14, 
891, Rome), pope from 885 to 891 whose 
pontificate witnessed the disintegration of the 
Carolingian Empire and intermittent struggles 
for the Italian crown.

Of noble birth, he was created Cardinal by 
Pope Marinus I and was elected on May 17, 
885, to succeed Pope St. Adrian III. Although 
consecrated on July 15, he was not accepted 
by the Holy Roman emperor Charles III the 
Fat, who dispatched a legate to depose him. 
Stephen’s election was canonical, however, 
and Charles acquiesced, shortly thereafter be­
ing deposed (November 887) himself by the 
East Franks under King Arnulf.

Acting with utmost independence and au­
thority, Stephen refused to recognize Photius 
as patriarch of Constantinople and encouraged 
the Byzantine emperor Basil I the Macedonian 
to depose him. Upon Basil’s death, Stephen re- 
peated his request to the succeeding Byzantine 
emperor Leo VI the Wise, who exiled Photius 
in 886. Concurrently, Stephen unsuccessfully 
begged Leo for aid against the Saracens, who 
were attacking the Italian mainland. To al- 
leviate a famine he used his father’s wealth, 
for the papal treasury was depleted. Against 
the Moravian Church, Stephen endorsed the 
Prohibition of the Slavic liturgy that had been 
sanctioned by Pope John VIII.

At that time Italy was convulsed by invading 
attacks from the Saracens in the south, the 
Hungarians in the north, and by internal wars 
among various margraves fighting for the sole 
rule of Italy. The Pope appealed to Arnulf 
for order, but the eastem Frankish king was 
not to descend into Italy until a similar re­
quest from Stephen’s successor Formosus in 
894. In 888 Duke Guy of Spoleto had himself 
crowned as king of the French and in 889 as 
king of Italy. In 890 Stephen recognized Louis 
III the Blind as king of Provence. Although a 
Partisan of Arnulf, Stephen, probably out of 
fear, crowned Guy as Holy Roman emperor 
on Feb. 21, 891.
•Stephen VI (or VII) (b. Rome—d. July/ 
August 897, Rome), pope from May 896 to 
August 897.

The era in which he was elected as the succes­
sor to Pope Boniface VI was tom by factions 
led by Roman aristocrats and by miers of 
Naples, Benevento, Tuscany, and Spoleto (of 
whose ruling family Stephen was a member). 
Guy, duke of Spoleto, had been reluctantly 
crowned (891) Holy Roman emperor by Pope 
Stephen V (VI), and Guy’s son Lambert had 
been crowned co-emperor by Pope Formo­
sus. Both of these preceding pontiffs had pre­
ferred the East Frankish king Arnulf, and in 
896 Formosus abandoned the Spoletans and 
crowned Arnulf Holy Roman emperor, ignit- 
ing a stormy conflict between the feuding fac­
tions. After Boniface’s two-week pontificate, 
Stephen, then bishop of Anagni, was elected 
pope, and the Spoletan party gained control 
of Rome.

Stephen was a partisan of Lambert, who 
induced him to conduct one of the grisliest 
events in papal history—the “Cadaver Synod” 
(or Synodus Horrenda). The Spoletans were so 
driven by hate for Formosus that they effected 
an unprecedented council (897) at which For­
mosus’ corpse was disinterred and arraigned 
for trial. Among the accusations against For­
mosus was that he had uncanonically trans­
ferred from the episcopal see of Porto to that 
of Rome (current church law forbade a bish- 
op’s transferring from one see to another). 
The true purpose of the trial, however, was 
the appeasement and satisfaction of political 
enmity; the Spoletans charged that as leader 
of the rival faction Formosus had crowned an 
illegitimate descendant of Charlemagne after 
he had already crowned Lambert. Inevitably,

Stephen’s party sought the destmction of the 
Formosan faction.

Stephen ordered the nine-month-old cadaver 
redressed in papal vestments and propped up 
in the papal throne. He then proceeded to an- 
nul Formosus’ pontificate and to declare his 
acts (including the holy orders he had con- 
ferred) void. Since Formosus had appointed 
Stephen bishop of Anagni, the annulment 
freed Stephen from charges of irregularity in 
his transferral from the see of Anagni to 
Rome.

Stephen concluded the trial by ordering that 
the corpse be dragged through the streets and 
dumped into the Tiber River.

In a few months an insurrection removed 
Stephen from office. Deprived of papal in- 
signia, he was imprisoned and strangled, but 
his party found another leader in the murder- 
ous pope Sergius III. Twelve years of blood, 
intrigue, and terror followed.
• Stephen VII (or VIII) (b. Rome—d. 
February 931, Rome), pope from 929 to 931. 
As Cardinal priest of St. Anastasia, Rome, he 
was active in the administration of the Ro­
man Church before his consecration in De­
cember 928 as Pope Leo VI’s successor. His 
election was probably influenced by Marozia, 
senatrix of Rome, whose powerful family, the 
house of Theophylact, controlled the papacy. 
He extended privileges to Italian and French 
monasteries, but otherwise the history of his 
pontificate is practically unknown. He may 
have been assassinated.
• Stephen VIII (or IX) (b. Rome—d. Oc­
tober 942, Rome), pope from 939 to 942. 
Educated in Germany, he became Cardinal 
priest of the Roman Church of SS. Silvester 
and Martin. He was elected pope on July 14, 
939, to succeed Leo VII. Because Duke Al- 
beric II of Spoleto, virtual dictator of Rome, 
dominated his pontificate, Stephen had little 
opportunity for independent action. His po­
litical efforts were directed toward supporting 
ihe last Carolingian, King Louis IV d’öutre- 
mer (from Overseas), Charles III the Simple’s 
son. He formally recognized Louis, threat­
ening to excommunicate those who rebelled 
against him. He also supported the important 
Cluniac reform of monasticism in Europe un­
der the influence of Abbot St. Odo of Cluny, 
whom Stephen requested to visit Rome in 
942 to negotiate peace between the feuding 
Alberic and Hugh of Provence, king of Italy.
•Stephen IX (or X), original name fred­
erick of Lorraine, French frédéric de 
lorraine (b. c. 1000, Lorraine—d. March 29, 
1058, Florence), pope from August 1057 to 
March 1058, one of the key pontiffs to begin 
the Gregorian reform.

The brother of Duke Godfrey of Lorraine, he 
studied at Liege, where he became archdea- 
con. Under his cousin Pope Leo IX he be­
came a prime papal adviser and a member 
of the inner circle that led the movement for 
ecclesiastical reform. In 1054 he was papal 
legate to Constantinople, subsequently retiring 
to the important Benedictine abbey of Mon- 
tecassino; he became abbot there in 1057. 
Pope Victor II, shortly before his death on 
July 28, 1057, made Frederick Cardinal priest. 
He succeeded Victor as Pope Stephen IX on 
the following August 2 but was himself dying 
when elected.

During Stephen’s brief pontificate the general 
church reform begun by Leo gained impetus. 
He convoked a Roman synod to denounce si- 
mony (i.e., the buying or selling of a church of­
fice), zealously enforced clerical celibacy, and 
centralized the reform. Among the celebrated 
reforming ecclesiastics employed by Stephen 
were Cardinal Peter Damian, the powerful 
Roman Cardinal Humbert of Silva Candida, 
and Cardinal Hildebrand (later Pope Gregory 
VII). He secured the Cooperation of cardinals 
and Roman burghers to ensure the canoni­

cal and independent election of his successor, 
requesting them to await the return of Hilde­
brand, whom he had dispatched as legate in 
Germany. Stephen died in the midst of plans 
to halt the Norman advance in Southern Italy 
and to negotiate an end to the Great Schism 
between the Eastern and Western churches. 
Buried in the church of S. Reparata, he is 
honoured as blessed by an unofficial populär 
cult commemorating him on March 29.

P o l a n d

• Stephen: see Stephen Bäthory.

Se r b ia

• Stephen: see Stefan Dusan.
Stephen, Sa i n t  (d. c. ad  36, Jerusalem; 
feast day December 26), Christian deacon in 
Jerusalem; the first Christian martyr, whose 
apology before the Sanhedrin (Acts 7) points 
to a distinct strand of belief in primitive Chris- 
tianity. His defense enraged his hearers, and 
he was taken out of the city and stoned to 
death.

The name Stephen is Greek, and Acts 6 teils 
us that he was a Hellenist; that is, a for- 
eign-born Jew who spoke Greek. He lived in 
Jerusalem and had become a Christian. The 
Hellenists, who probably formed a minority 
in the Christian community, complained that 
the care of their elderly widows was neglected. 
The apostles presented the matter to the con- 
gregation and, pleading the press of responsi- 
bilities, instructed it to select seven deacons 
for this community service. They were chosen 
and ordained, and Stephen, who became the 
best known of the seven, was recognized as 
a man with special gifts as an evangelist. He 
engaged in religious discussions among the 
adherents of synagogues of Diaspora Jews in 
the Capital. Growth in the number of Jewish 
converts, including “many of the priests,” pro- 
voked a reaction; he was summoned before 
the Sanhedrin, the supreme rabbinic court in 
Jerusalem, and charged with speaking against 
“this holy place and the law.” The charge 
is very general; the report of his defense be­
fore the Sanhedrin is the primary resource for 
leaming what Stephen stood for.

Stephen’s response was Jewish in its con­
cerns; in form it followed Hellenistic rhetorical 
conventions (cf. Josh. 24:2-14; Acts 3:12-26). 
Many scholars see a Samaritan connection to 
Stephen’s community, postulating that it may 
have migrated there when Jerusalem was de­
stroyed, ad  70. They assume that the speech 
may have been modified in its transmission 
through the years between its delivery and its 
incorporation in Luke’s text which appears as 
Acts. In any event, what Stephen seems to 
say about temple and law would not have 
displeased Samaritan ears either, though it is 
probably Stephen’s independent and original 
conviction.

Stephen was bitterly opposed to the Tem­
ples in Jerusalem and its sacrificial cult. He 
revered the Law of Moses but considered the 
temple cult an illegitimate part of it. An influ­
ential view in current exegesis proceeds from 
Stephen’s position: Moses was “both ruler 
and deliverer” (Acts 7:35); he had delivered 
“living oracles,” the true law; and he had 
promised that God would raise up another 
prophet (Jesus) as he had raised up Moses 
(7:37). Stephen seems to think of Jesus as the 
“restorer of Mosaic religion.” He sets Aaron 
over against Moses, the temple over against 
the tent, and Solomon, who built the temple, 
over against David, who was persuaded not 
to. For Stephen the building of the temple 
was a bit of idolatry, comparable to Aaron’s 
golden calf; “the Most High does not dweil in 
houses made with hands” (7:48).

Stephen’s feelings about the Temple seem 
to have been more completely negative than 
those of the first Christians generally; the lat-



ter, including Paul, continued to frequent it. 
lts sacrificial rites served in many ways to 
shape the theological Interpretation of salva- 
tion through the death of Jesus, There is no 
hint that Stephen assigned doctrinal signifi- 
cance to the death of Jesus. On the other 
hand, it has been suggested that he may have 
been the first to anticipate the retum (Second 
Coming) of Jesus; in a moment of rapture, at 
the close of his apology, he saw the heavens 
opened and “the Son of Man standing at the 
right hand of God.” The title “Son of Man,” 
with its intensely eschatological-apocalyptic 
connotations, is used in the New Testament 
only by Jesus himself, with this single excep- 
tion from the mouth of Stephen. For Paul, 
Jesus had brought deliverance from the “curse 
of the law” (Galatians 3:13). For Stephen, de­
liverance still awaits the rebirth of the Mosaic 
tradition in its purity. Though an intensely 
committed follower of Jesus, his faith may 
have rested as much on the old basis as on 
the new. Stephen, to whose fate Saul assented, 
spoke for a pre-Pauline Christian movement, 
overwhelmingly Jewish, the precise outlines of 
which are not easily recoverable because they 
have been covered by layers of great change. 
The discemible legacy of Stephen in the an­
cient church is slight.
Stephen Bäth ory , Hungarian istvan
BÄTHORY, Polish STEFAN BATORY (b. Sept. 
27, 1533, Szilagysomlyó, Transylvania [now 
in Romania]—d. Dec. 12, 1586, near Grodno, 
Pol.), prince of Transylvania (1571-76) and

Stephen Bathory, detail of a painting 
by Marcin Kober, 1585; in the 
collection of the Missionary Fathers,
Krakow, Pol.
By courtesy of the Missionary Fathers, Krakow, Pol.

king of Poland (1575-86) who successfully 
opposed the Habsburg candidate for the Pol­
ish throne, defended Poland’s eastem Baltic 
provinces against Russian incursion, and at­
tempted to form a great state from Poland, 
Muscovy, and Transylvania.
The son of another Istvan Bathory, the gov­

emor of Transylvania for the Habsburg king 
of Hungary, Stephen entered the service of 
John Sigismund Zäpolya, prince of the newly 
independent Transylvania, in 1556. He even- 
tually became army commander in chief, and 
despite Habsburg objections the Hungarians 
elected him prince of Transylvania in succes- 
sion to Zäpolya on May 25, 1571.
Rejecting the candidature of the Habsburg 

emperor Maximilian II, the Polish nobil­
ity elected Stephen king of Poland in 1575 
(Stephen being the son-in-law of the late 
Sigismund I). Having secured the Transylva- 
nian succession for his brother Christopher, 
Stephen hurried to Krakow and was crowned 
on May 1, 1576, but could not totally pacify 
the country until the end of 1577, when he 
subdued Gdansk. Thereafter he was able to 
face Poland’s major enemy, Muscovy, which 
was attempting to seize an outlet on the 
Baltic Sea. Securing a truce with Turkey and 
strengthening the- Polish army by enrolling 
Cossacks on a regulär basis, Stephen attacked 
Tsar Ivan IV the Terrible in 1579 and, con- 
cluding the Livonian War {q.v.), forced the

cession of Polotsk and Livonia to Poland 
under the truce of Yam Zapolsky (Jan. 15, 
1582).
Though personally tolerant of differing reli­

gious views, Stephen, a strong-willed man and 
a Roman Catholic, encountered considerable 
resistance from his subjects in his attempts 
to promote the Counter-Reformation and to 
strengthen his royal power; but he did not 
allow his domestic difficulties to prevent his 
ambitious foreign adventures. His goal was to 
unite Poland, Muscovy, and Transylvania un­
der his mie. He therefore prepared to renew 
his war against Russia and was planning to 
launch a crusade against the Ottoman Empire 
when he died. He was one of the most force- 
ful and ambitious monarchs in the history of 
Poland.
Stephen Dushan (Serbian emperor): see 
Stefan Dusan.
Stephen H arding , Saint: see Harding, 
Saint Stephen.
Stephen N emanja  (d. 1200), founder of the 
Serbian state.
Nemanja was grand zupan (clan leader) of 

Raska (in present Yugoslavia) under Byzan­
tine suzerainty c. 1167. He subsequently sided 
with the Venetians and was eventually de­
feated by the avenging Byzantines, but he was 
pardoned. Nemanja later conquered Skopje, 
Prizren, and Tetovo. Though again defeated, 
he retained Kosovo, Pee, Prizren, Bar, Skadar 
(Shkodër), and Kotor. He abdicated in 1196 
and joined his son, Sava, in a monastery.
Stephen of Blois: see Stephen under 
Stephen (England).
Stephen of Perm , Saint , Russian stefan 
permsky (b. c. 1345, Veliky Ustyug, prin- 
cipality of Vladimir-Suzdal [now in Russian 
S.F.S.R.]—d. April 26, 1396, Moscow; canon­
ized 16th Century; feast day April 26), one of 
the most successful and dynamic missionaries 
of the Russian Orthodox Church.
During the 13th and 14th centuries, the Rus­

sian Orthodox Church expanded northward 
and eastward and succeeded in establishing 
monasteries at Sarai and at Lake Lagoda to 
begin the work of Converting the Tatars and 
the Finns. Stephen of Perm’s triumphant mis­
sions were in this tradition of Russian Ortho­
dox evangelism. Having been a monk for 13 
years at Rostov, Stephen traveled in 1379 to 
the territory of the Zyrians (now known as 
Komi), located in the frigid lands southeast 
of the White Sea between the Pechora and 
Vychegda rivers.

Stephen, who had been bom among the Zyr­
ians but was himself a Russian, translated the 
Bible and liturgy from Greek into the Zyrian 
language. He undertook these translations for 
two reasons: he was anxious to avoid forcing 
Russian ways on the Zyrian people, and he 
believed that each people should worship in 
its own tongue. He was so committed to these 
two principles that instead of using Russian 
Cyrillic characters as the script for the Zyrian 
language, he invented an alphabet based on 
the details and pattems of Zyrian embroidery 
and carving. Stephen also founded schools to 
teach the language, as well as seminaries for 
the training of priests. In 1383 he was named 
the first bishop of Perm.
Stephen, Sir James Fitzjames, I st Bar­
onet (b. March 3, 1829, London—d. March 
11, 1894, Ipswich, SufFolk, Eng.), British legal 
historian, Anglo-Indian administrator, judge, 
and author noted for his criminal-law reform 
proposals. His Indictable Offences Bill (late 
1870s), though never enacted in Great Britain, 
has continued to influence attempts to recast 
the criminal law of Commonwealth nations 
and other English-speaking countries.
An older brother of the literary critic Sir 

Leslie Stephen, Sir James practiced law from 
1854 and contributed articles on a wide range
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of topics to various periodicals, especially the 
Pall Mall Gazette. His General View of the 
Criminal Law of England (1863) was the first 
attempt after Sir William Blackstone’s Com­
mentaries on the Laws of England (1765-69)

Sir James Fitzjames Stephen, sepia 
drawing by George Frederick Watts; in 
the National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

to state systematically the principles of English 
criminal jurisprudence. Even more ambitious 
was his History of the Criminal Law of En­
gland (1883), an impressive work despite his 
dogmatism and occasionally uncritical use of 
sources. Liberty, Equality, Fraternity (1873) 
elaborated his antidemocratic political philos­
ophy in reply to John Stuart Mill’s On Liberty 
(1859).
As the member of the British viceroy’s coun­

cil in India (1869-72) responsible for legal 
matters, Stephen devoted himself to the cod- 
ification and reform of Indian law. Subse­
quently he prepared digests of the English law 
of evidence (1876) and criminal law (1877). 
Political Opposition prevented the introduc- 
tion of his Indictable Offences Bill (actually 
a comprehensive criminal code) in the House 
of Commons. From 1879 to 1891 he was a 
judge of the Queen’s Bench Division of the 
English court system. In 1891 he was created 
a baronet.
Stephen, Sir Leslie (b. Nov. 28, 1832, 
London—d. Feb. 22, 1904, London), English 
critic, man of letters, and first editor of the 
Dictionary of National Biography.

A member of a distinguished intellectual fam­
ily, Stephen was educated at Eton, at King’s 
College, London, and at Trinity Hall, Cam­
bridge, where he was elected to a fellowship 
in 1854 and became junior tutor in 1856. He 
was ordained in 1859, but his philosophical 
studies, combined probably with the contro- 
versy that followed the publication of Charles 
Darwin’s Origin of Species (1859), caused him 
to lose his faith; in 1862 he resigned his tu- 
torship and two years later left Cambridge to 
live in London.

Through his brother, James Fitzjames 
Stephen, a contributor to the Saturday Re­
view, Stephen gained entry to the literary 
world, contributing to many periodicals. In 
1871 George Smith offered him the editor- 
ship of The Cornhill Magazine, for which he 
wrote literary criticism later republished in the 
three series of Hours in a Library (1874-79). 
Stephen was one of the first serious critics 
of the novel, and his work still deserves con- 
sideration by historians of literary criticism. 
Thomas Hardy, Robert Louis Stevenson, Ed­
mund Gosse, and Henry James were among 
those whom Stephen, as an editor, encour- 
aged. After 11 years he resigned from the edi­
torship of Cornhill, but he continued to write 
for periodicals.

His greatest leamed work was his History 
of English Thought in the Eighteenth Cen­
tury (1876). His philosophical study The En-
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glish Utilitarians (1900) was somewhat less 
successful, though it is still a useful source. His 
philosophical contribution to the rationalist 
tradition, Science of Ethics (1882), attempted 
to wed evolutionary theory to ethics. Stephen’s 
rpost enduring legacy, however, is the Dictio­
nary of National Biography, which he edited 
from 1882 to 1891. He edited the first 26 
volumes and contributed 378 biographies to 
that important reference work. In recognition 
of this service to letters he was created Knight 
Commander of the Bath in 1902 and received 
other honours. Stephen’s English Literature 
and Society in the Eighteenth Century (1904) 
was a pioneer work in the sociological study 
of literature.

Stephen was shy and given to silence, the 
more so after the death in 1875 of his first 
wife, Harriet Marian, the second daughter of 
William Makepeace Thackeray. In 1878 he 
married Julia Jackson, the widow of Herbert 
Duckworth, and among their four children 
were the painter Vanessa Bell and the nov­
elist Virginia Woolf. Noel G. Annan’s Leslie 
Stephen: His Thought and Character in Re­
lation to His Time (1952; reprinted, Walter
P. Metzger, ed., 1977) is a notable study. Sir 
Leslie Stephens Mausoleum (1978), edited by 
Alan Bell, is an autobiography written after 
the death of Stephen’s wife Julia in 1895.
Stephen Uros IV (Serbian emperor): see 
Stefan Dusan.
Stephens, Alexander H(amilton) (b. Feb. 
11, 1812, Wilkes County, Ga., U.S.—d. March 
4, 1883, Atlanta, Ga.), politician who served 
as vice president of the Confederate States 
of America during the American Civil War 
(1861-65).
Called “Little Ellick” by his colleagues be­

cause he weighed only about 100 pounds, 
Stephens was admitted to the bar in 1834.
A i i O U g i i  p i a g ü C u  u y  i m m i l l i l c S ,  i i c  l ö s e  S i c a u l i y
in politics, serving in the Georgia House of 
Representatives (1837-41), the state Senate 
(1842-43), and the U.S. House of Representa­
tives (1843-59). A Whig, he urged the annex- 
ation of Texas and supported the Compromise 
of 1850 and the Kansas-Nebraska Act (1854), 
both of which attempted to establish criteria 
for the extension of slavery to U.S. territories. 
He defended slavery but opposed the disso- 
lution of the Union. When Georgia seceded, 
however (1861), he followed his state and was 
shortly elected vice president of the Confeder- 
acy.
Throughout the war Stephens opposed the 

exercise of extraconstitutional war powers by 
Confederate president Jefferson Davis lest the 
freedom for which the South was ostensibly 
fighting should be destroyed. The policy he 
advocated was to preserve constitutional gov­
ernment in the South and to strengthen the 
antiwar party in the North by convincing it 
that the Lincoln administration had aban- 
doned such government; to the same end he 
urged, in 1864, the unconditional discharge of

Alexander H. Stephens
By courtesy of the National Archives, Washington, 
D.C.

Federal prisoners. Stephens headed the Con­
federate commission to the abortive peace 
conference at Hampton Roads, Va., in Febru- 
ary 1865.
After the fall of the Confederacy (May 1865), 

Stephens was confined for five months at Fort 
Warren, Boston. In 1866 he was elected to the 
U.S. Senate but was denied his seat because 
his state had not been properly reconstructed 
according to the congressional guidelines. He 
did serve again in the U.S. House of Represen­
tatives (1873-82), however, and as govemor of 
Georgia (1882-83). His book A Constitutional 
View of the Late War Between the States, 2 
vol. (1868-70), is perhaps the best statement 
of the Southern position on state sovereignty 
and secession.
Stephens, James (b. Feb. 9, 1880?, Dublin— 
d. Dec. 26, 1950, London), Irish poet and 
storyteller whose pantheistic philosophy is re­
vealed in his fairy tales set in the Dublin slums 
of his childhood and in his compassionate po­
ems about animals.

Jam es Stephens, 1925 -
BBC Hulton Picture Library

Stephens was working as a solicitor’s clerk 
and educating himself when he met the Irish 
poet JE (George William Russell), who en- 
couraged him and helped him publish Insur- 
rections, his first book of poetry, in 1909. His 
first novel, The Charwoman ’s Daughter, ap­
peared in 1911 in The Irish Review, which he 
had helped found that year. It was his next 
book, The Crock of Gold (1912), with its rieh 
Celtic theme, that established his fame.

Stephens’ astringent qse of irony suggests 
affinities with his friend James Joyce. He 
wrote The Demi-Gods (1914) in this vein, but 
Deirdre (1923) was constmcted in a more for­
mal, rhythmic prose. Short stories and lyric 
poems constitute the remainder of his work. 
Stephens was active in the Irish nationalist 
movement, but by 1940 he was living in Lon­
don, where he made frequent radio broadcasts 
until his death in 1950.
His letters, edited by Richard J. Finneran, 

were published in 1975.
Stephens, John Lloyd (b. Nov. 28, 1805, 
Shrewsbury, N.J., U.S.—d. Oct. 12, 1852, 
New York City), American traveler and ar­
chaeologist whose exploration of Maya ruins 
in Central America and Mexico (1839-40 and 
1841-42) generated the archaeology of Middle 
America.

Bored with the practice of law and advised 
to travel for reasons of health, in 1834 he 
set out on a journey that took him through 
eastern Europe and the Middle East, where he 
was particularly drawn to many of the archae- 
ological sites. Two populär books resulted, 
Incidents of Travel in Egypt, Arabia Petraea, 
and the Holy Land, 2 vol. (1837), and Inci­
dents of Travel in Greece, Turkey, Russia, and 
Poland, 2 vol. (1838), with drawings by the 
English illustrator and archaeologist Frederick 
Catherwood.

Reports of the existence of ancient ru­
ins in Central America and Yucatan stirred 
Stephens’ curiosity to locate and explore them. 
He obtained an appointment as U.S. chargé

d’affaires to Central America through the in­
fluence of President Martin Van Buren, and in 
1839, accompanied by Catherwood, he went 
to Central America, then tom by political up- 
heaval and civil war. Their progress to Copän, 
Honduras, was imperiled first by local strife 
and then by the hazards and extreme hard- 
ships of travel through dense, dark jungle. At 
times they nearly despaired of finding what 
they sought, but their perseverance was vastly 
rewarded. After coming upon a wall of un- 
certain significance, they were stunned by the 
appearance of a magnificently carved stone 
stela (slab).
Other discoveries—more stelae, terraces, 

stairways, and walls with stränge and fantas- 
tic omamentation—came in quick succession. 
Stephens “purchased” the extensive site for 
$50, and work progressed in clearing away 
the jungle overgrowth. There and elsewhere, 
including Uxmal and Palenque in Mexico, 
Catherwood set about drawing the Maya re­
mains. The report of the first expedition, Inci­
dents of Travel in Central America, Chiapas, 
and Yucatan, 2 vol. (1841), and the subsequent 
publication of Catherwood’s superb drawings 
caused a storm of populär and scholarly in­
terest and precipitated much study of earlier, 
mostly forgotten accounts of the lands of the 
Maya by Spanish conquerors and explorers.
After their second expedition, Stephens and 

Catherwood published Incidents of Travel in 
Yucatan, 2 vol. (1843), containing accounts 
of visits to the remains of 44 ancient sites. 
Stephens’ last years were devoted to direct- 
ing the first American transatlantic steamship 
Company and to developing a railroad across 
the Isthmus of Panama.
Stephens, Olin James, II (b. April 13, 
1908, New York City), American naval archi­
tect who was designer, skipper, and navigator 
of the yacht Dorade, the winner of the 1931 
Transatlantic and Fastnet races, and who was 
codesigner and relief helmsman of the J-class 
Rnnppr th^ winnpr nf thg Aïïieiica’s Cup in 
1937. ’ \ ’ ..................... ...
The Sparkman & Stephens firm of which 

Stephens was a partner designed many famous 
America’s Cup defenders, including Columbia 
(winner in 1958), Constellation (1964), In­
trepid (1967 and 1970, after her design was 
somewhat modified), and Courageous (1974). 
Stephens designed such famous ocean racers 
as Stormy Weather, Baruna, Blitzen, Bolero, 
Kialoa II, Kialoa III, and Finisterre, the last 
a three-time winner of the Bermuda Race 
(1956, 1958, and 1960). Sparkman & Stephens 
also designed the Lightning and Blue Jay one- 
design classes.
Stephens, Uriah Smith (b. Aug. 3, 1821, 
Cape May, N.J., U.S.—d. Feb. 13, 1882, 
Philadelphia), American utopian reformer who 
was instmmental in founding the Knights of 
Labor, the first national labour union in the 
United States.

Stephens wanted to become a Baptist min­
ister, but family financial reverses (largely 
brought about by the Panic of 1837) led 
him into an apprenticeship to a tailor. After 
working as a tailor in Philadelphia from 1845 
to 1853, Stephens traveled to California by 
way of the West Indies, Central America, and 
Mexico. When he returned to Philadelphia 
in 1858 he became caught up in antebellum 
reform movements, advocating abolitionism 
and a utopian socialism that would later un- 
derlie his union-organizing efforts.

Those efforts began in 1862, when Stephens 
helped organize the Garment Cutters’ Associ­
ation of Philadelphia. When that union col- 
lapsed in 1869, Stephens joined with six others 
that same year to found the Noble Order of 
the Knights of Labor, with Stephens becoming 
the union’s first grand master workman. Open 
to all working people (excluding bankers, 
lawyers, stockbrokers, gamblers, doctors, and 
liquor manufacturers and salespeople), the



Knights were supposed to serve as a voluntary 
association of producers, brought together in 
a great fraternal body to replace the ugly ma- 
terialism of the new industrial age with a co- 
operative economic order. In Stephens’ view, 
the Knights constituted something akin to a 
secular church and thus required substantial 
secrecy arid ritual to bind together its diverse 
membership. In an era that saw several brutal 
union-busting struggles, secrecy was also re- 
garded as an essential survival strategy.
As the Knights grew into the most powerful 

labour Organization of its day, Stephens found 
himself and his beliefs more and more the tar­
gets of attack. Secrecy and ritual became the 
central issues of controversy, and many mem­
bers took exception to Stephens’ Opposition 
to strikes and other job actions. In 1878—af­
ter losing a congressional bid as a Greenback 
Party candidate—Stephens resigned as leader 
of the Knights.

His successor was Terence V. Powderly, and 
Stephens and Powderly clashed bitterly over 
the secrecy issue until in 1881 Powderly tri- 
umphed and the Knights repudiated the rule 
of secrecy and employed less ritual, Stripping 
the union of the quasireligious trappings in 
which Stephens believed so devoutly. Under 
Powderly the Knights of Labor went on to ac- 
quire almost 700,000 members by 1886—four 
years after Stephens’ death. But by that time 
it was an entirely different Organization from 
the cooperative Commonwealth that Stephens 
had envisioned.
Stephenson, George (b. June 9, 1781, 
Wylam, Northumberland, Eng.—d. Aug. 12, 
1848, Chesterfield, Derbyshire), English engi­
neer and principal inventor of the railroad 
locomotive.

The son of a mechanic who operated a New­
comen atmospheric-steam engine that was 
used to pump out a coal mine at Newcastle 
upon Tyne, Stephenson went to work at an 
early age and without formal schooling; by the 
age of 19 he was operating a Newcomen en­
gine. His curiosity aroused by the Napoleonic 
war news, he enrolled in night school and 
learned to read and write. He soon married 
and, in order to earn extra income, learned 
to repair shoes, fix clocks, and cut clothes 
for miners’ wives, getting a mechanic friend, 
the future Sir William Fairbairn, to take over 
his engine part-time. His genius with steam 
engines, however, presently won him the post 
of engine wright (chief mechanic) at Killing- 
worth colliery.

George Stephenson, mezzotint by C.
Turner after H.P. Briggs
By courtesy of the Science Museum, London

Stephenson’s first wife died, leaving him with 
a young son, Robert, whom he sent to New­
castle to school to learn mathematics; every 
night when the boy came home, father and 
son went over the homework together, both 
learning. In 1813 George Stephenson visited 
a neighbouring colliery to examine a “steam 
boiler on wheels” constmcted by John Blen- 
kinsop to haul coal out of the mines. In the be­
lief that the heavy contraption could not gain 
traction on smooth wooden rails, Blenkinsop 
had given it a ratchet wheel mnning on a

cogged third rail, an arrangement that created 
frequent breakdowns. Stephenson thought he 
could do better, and, after conferring with 
Lord Ravensworth, the principal owner of 
Killingworth, he built the Blücher, an engine 
that drew eight loaded wagons carrying 30 
tons of coal at 6 km (4 miles) per hour. Not 
satisfied, he sought to improve his locomo- 
tive’s power and introduced the “steam blast,” 
by which exhaust steam was redirected up the 
chimney, pulling air after it and increasing the 
draft. The new design made the locomotive 
truly practical.

Over the next few years, Stephenson built 
several locomotives for Killingworth and other 
collieries and gained a measure of fame by in- 
venting a mine-safety lamp. In 1821 he heard 
of a project for a railroad, employing draft 
horses, to be built from Stockton to Darling­
ton to facilitate exploitation of a rich vein of 
coal. At Darlington he interviewed the Pro­
moter, Edward Pease, and so impressed him 
that Pease commissioned him to build a steam 
locomotive for the line. On Sept. 27, 1825, 
railroad transportation was born when the first 
public passenger train, pulled by Stephenson’s 
Active (later renamed Locomotion), ran from 
Darlington to Stockton, carrying 450 persons 
at 24 km (15 miles) per hour. Liverpool and 
Manchester interests called him in to build 
a 64-kilometre (40-mile) railroad line to con- 
nect the two cities. To survey and constmct 
the line, Stephenson had to outwit the violent 
hostility of farmers and landlords who feared, 
among other things, that the railroad would 
supplant horse-drawn transportation and shut 
off the market for oats.
When the Liverpool-Manchester line was 

nearing completion in 1829, a competition 
was held for locomotives; Stephenson’s new 
engine, the Rocket, won with a speed of 58 
km (36 miles) per hour. Eight locomotives 
were used when the Liverpool-Manchester 
line opened on Sept. 15, 1830, and all of 
them had been built in Stephenson’s Newcas­
tle works. From this time on, railroad build­
ing spread rapidly throughout Britain, Europe, 
and North America, and George Stephenson 
continued as the chief güide of the revolution­
ary transportation medium, solving problems 
of roadway construction, bridge design, and 
locomotive and rolling-stock manufacture. He 
built many other railways in the Midlands, 
and he acted as consultant on many railroad 
projects at home and abroad.
Stephenson, George Robert (b. Oct. 20, 
1819, Newcastle upon Tyne, Northumber­
land, Eng.—d. Oct. 26, 1905, Cheltenham, 
Gloucestershire), pioneer English railroad en­
gineer who assisted his uncle George Stephen­
son and his cpusin Robert Stephenson in their 
work.

Educated at King William College, Isle of 
Man, he entered his uncle’s employ on the 
Manchester and Leeds Railway in 1837, later 
served as consultant on railroad construction 
in New Zealand, and returned to England to 
assist Sir John Hawkshaw in building the East 
London Railway. He helped Robert Stephen­
son build the Victoria tubular bridge across the 
St. Lawrence River in Canada and designed 
many railroad bridges in England and abroad. 
On Robert Stephenson’s death, in 1859, he 
succeeded as director of the locomotive works 
at Newcastle.
Stephenson, Robert (b. Oct. 16, 1803, Wil- 
lington Quay, Northumberland, Eng.—d. Oct. 
12, 1859, London), outstanding English Vic- 
torian civil engineer and builder of many 
long-span railroad bridges, most notably the 
Britannia bridge over the Menai Strait, North 
Wales.

The only son of George Stephenson, in­
ventor of the railroad locomotive, Robert 
was educated at Bruce’s Academy, Newcastle 
upon Tyne, and at Edinburgh University. In 
1821 he assisted his father in survey work
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for the Stockton and Darlington Railway and 
afterward on the Liverpool and Manchester 
Railway. After serving as a mining engineer 
in Colombia, he returned to England, where 
he made many improvements in locomotives 
and in 1833 was appointed chief engineer of 
the London and Birmingham Railway. In this 
position he directed several major engineering 
works, such as the cutting, or excavation, at 
Blisworth and the Kilsby Tunnel. Next un- 
dertaking a new railroad line from Newcastle 
to Berwick, he spanned the Tyne River with 
a six-arch iron bridge, using James Nasmyth’s 
newly invented steam hammer to drive the 
bridge’s foundations.

Robert Stephenson
By courtesy of the Science Museum, London

Called on to build a secure railroad bridge 
over the Menai Strait, between the Isle of 
Anglesey and the Welsh mainland, Stephen­
son conceived a unique tubular design, the 
success of which led to several other tubular 
bridges built by Stephenson in England and 
other countries.
Stepnoy (Russian S.F.S.R.): see Elista.
Steppe, The, broad band of grassland, inter- 
rupted in some places by mountain ranges, 
that begins in Hungary and extends eastward 
across the Ukraine and Southern Russia into 
Central Asia and ultimately to Manchuria. It 
has served as an avenue for the spread of peo­
ples and cultural pattems throughout recorded 
history, although little can be said with cer- 
tainty about these movements prior to the 
Ist millennium a d . The migrations across the 
Eurasian Steppe have greatly affected the set­
tled populations of Europe, the Middle East, 
India, and China. The characteristic topogra- 
phy and Vegetation of the steppe both permit- 
ted and encouraged certain kinds of economie 
use by man (nomadic and seminomadic an­
imal husbandry, mounted warfare, etc.); the 
cultures that grew up around these uses con­
nected the name of the ecological unit with 
that of the Steppe itself.

A brief treatment of the Steppe follows. For 
füll treatment, see m acropaedia: Steppe, The 
History of the Eurasian.

The grassland zone may be divided into the 
Western Steppe, which extends 2,500 miles 
(4,000 km) from the Danubian plains east­
ward to the Altai Mountains, varying in width 
from 200 to 600 miles (320 to 950 km), and 
the Eastern Steppe, which runs from the Altai 
eastward to the Greater Khingan Mountains, 
a distance of 1,500 miles (2,400 km). The 
westem part, broken only by the low barrier of 
the Ural Mountains, is easily crossed by horse. 
The many rivers of the region tend generally 
to flow southward, providing access to warmer 
lands. The climate of the Westem Steppe is 
one of definite seasonal changes, with cold 
winters and hot summers and with rainfall 
diminishing from west to east. The Eastern 
Steppe is subject to much more severe con­
ditions. Its higher elevation makes it colder, 
and its infrequent rainfall provides sparser
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pasturage. The nomads of the Eastem Steppe 
have thus been motivated throughout history 
to seek better grazing lands either in northem 
China or in the Westem Steppe.

In prehistorie times the Steppe people grad- 
ually abandoned their food-gathering way of 
life in favour of settled farming. With the do- 
mestication of the horse about 200 0  b c , how­
ever, their way of life changed again, as stock 
raising on the grasslands was a migratory pur- 
suit. A distinctive group of people, the Indo- 
Europeans, emerged in the Westem Steppe 
with an efficiënt nomadic way of life based 
on small groups, each capable of managing a 
single herd. The Steppe peoples formed tribes 
and eventually tribal confederacies that chose 
paramount chieftains who could rapidly as- 
semble formidable military forces. Such forces 
began to sweep into the Middle East after 
1700 b c , where they developed the use of the 
chariot. Although highly effective in warfare, 
the chariot did not come into wide use among 
the nomads who remained in the Steppe. 
There the main development was horseback 
riding and its military expression, the cavalry. 
Armies of nomad horsemen were formidable 
opponents because of their mobility and their 
ability to live off their animals. Shortly after 
700 b c  the peoples known to the Greeks as the 
Cimmerians and the Scythians began raiding 
Asia Minor from their base in the Ukraine; 
the Scyths helped to bring about the fall of 
the Assyrian Empire with their sack of Nin- 
eveh in 612. In the following centuries nomad 
cavalry posed a constant threat to the Persian 
Empire in the west and the Chinese Empire 
in the east.

The Parthians, who were akin to the Scythi­
ans, began penetration of the Seleucid Empire 
in the 3rd Century b c . These nomads began 
the cultivation of alfalfa as a fodder crop. This 
soil-enriching plant allowed the breeding of 
bigger horses than those fed on grass, horses 
that could carry a warrior in armour. Once 
having occupied agricultural land, the Parthi­
ans were able to defend it by virtue of their 
armoured cavalry and to deflect subsequent 
nomad invasions.
A period of stability ensued, during which the 

caravan routes across Asia carried goods and 
ideas back and forth from Rome to China. 
There ensued a period of ferment, beginning 
about a d  200. In the 4th Century the Huns, 
a people perhaps of Turkish stock, invaded 
the Roman Empire. Their invasions displaced 
the Germanic tribes of Europe, forcing them 
into Roman territory and thereby setting in 
motion the dissolution of the westem Roman 
realm. In the east, China was repeatedly at- 
tacked by nomads of Turkish-, Mongolian-, 
and other-language groups. In 550 the Avars 
from the Caucasus settled in Hungary; from 
there they carried on wars with the Byzan­
tine Empire and with the Merovingians until 
defeated by Charlemagne in 805. The Avars 
were in faci only the first wave of a succession 
of tribes driven west by the rise in the 6th Cen­
tury of a great Turkish confederacy based in 
the Altai and later in Central Asia. The Turks 
themselves looked south to Persia; gradually 
they adopted Isläm and Middle Eastem cul­
ture. They served as a bridge to the nomads 
remaining in the Steppe, who also adopted 
Isläm. In the Far East the influence of China 
and Buddhism was having an analogous effect 
on the Mongols, who adopted Chinese ad­
ministrative techniques and created a nomad 
empire under Genghis Khan that united all 
the peoples of the Eurasian Steppe by the 13th 
Century. The Turks in the west, Seljuqs at first 
and later Ottomans, completed the conquest 
of the Byzantine Empire and laid the founda­
tion of the Ottoman Empire.

Trade and cultural exchange flourished, but 
unity eventually disintegrated as far-flung

tribes were absorbed by conquered peoples. 
Movements of Steppe people became infre­
quent outside of Central Asia. Many Steppe 
groups were destroyed by bubonic plague, 
which they may have helped to disseminate. 
By the 16th Century, Russia began to invade, 
conquer, and eolonize much of the Steppe. By 
the 20th Century, only a few Steppe nomads 
survived in the vast area they once dominated.
steppe cat: see Pallas’s cat.
steppe murrain (cattle disease): see rinder- 
pest.
steptoe, also called d a g a l a , elevated kipuka 
(q.v.) consisting of a hill or mountain that pro- 
jects like an island above a surrounding lava 
field. This type of landform is named after 
Steptoe Butte, a quartzite protrusion above 
the Columbia Plateau lava flows near Colfax, 
Washington.
steradian, unit of solid-angle measure in the 
International System, defined as the solid an­
gle of a sphere subtended by a portion of the 
surface whose area is equal to the square of 
the sphere’s radius. The total solid angle about 
a point is equal to 4tc steradians. Derived from 
the Greek for “solid” and “radian,” a stera­
dian is, in effect, a solid radian; the radian 
is an International System unit of piane-angie 
measurement defined as the angle of a circle 
subtended by an arc equal in length to the 
circle’s radius.
Stercorariidae, bird family (order Charadri- 
iformes) of medium- to large-sized oceanic, 
predatory birds. The family is comprised of 
species of skua and jaeger (qq.v.).
Sterculiaceae, the cacao, or chocolate, fam­
ily of plants, in the order Malvales, consisting 
of about 12 genera of tropical or subtropical 
trees, shrubs, and herbs. Five genera (Ayenia, 
Fremontodendron, Hermannia, Melochia, and

Dombeya (Dombeya calantha)
Walter Dawn -

Waltherid) have representatives in the South­
ern United States. The leaves of Sterculiaceae 
are alternate and simple or palmately com­
pound (i.e., divided into leaflets that radiate 
from a common point, fingerlike). The flow­
ers, often unisexual, are solitary or clustered 
and have three to five sepals and five or no 
petals. The usually numerous stamens (male, 
pollen-producing structures) are separate or 
joined into a column, and the ovary is superior 
(positioned above the attachment point of the 
other flower parts) and has two to five cavities 
or separate parts. The fruit is fleshy or dry 
and is generally a capsule. Important plants of 
the family include cacao (Theobroma cacao), 
source of cocoa and chocolate; cola (Cola 
nitida and C. acuminata), which yields the 
flavouring and stimulant used in cola drinks; 
and a few Sterculia species (especially Sterculia 
urens), which yield karaya gum, an important 
Substitute for gum tragacanth. Species of a

few genera are cultivated as omamentals, no- 
tably the bottle tree (Brachychiton), dombeya 
(Dombeya), Chinese parasol tree (Firmiana), 
flannelbush (Fremontodendron), and sterculia 
(Sterculia).

In geologie times the family was distributed 
far beyond the limits of the present tropics 
and subtropics—e.g., into Alaska.
Stere, metric unit of volume equal to one 
cubic metre, or 1,000 litres. The stere (from 
Greek Stereos, “solid”) was originally defined 
by law and used in France in 1793, primar­
ily as a measure for firewood. It is thus the 
metric counterpart of the cord, one Standard 
cord (128 cubic feet of stacked wood) being 
equal to 3.625 steres. In The Netherlands the 
term wisse is used in place of stere. A stere is 
made up of 10 decisteres, and 10 steres make 
up a hectostere. Very large volumes may be 
expressed in kilostères, equal to 1,000 steres.
Stereä Ellas kai Évvoia (Greece): see Cen­
tral Greece and Euboea.
Stereophonie sound System, equipment for 
sound recording and reproduction that uti- 
lizes two or more independent channels of 
information. Separate micröphones are used 
in recording and separate speakers in repro­
duction; they are arranged to produce a sense 
of recording-hall acoustics and of the location 
of instruments within an orchestra. The ef- 
fectiveness of Stereophonie reproduction was 
demonstrated as early as 1933. Two-track 
Stereophonie tape for the home became com­
mon in the 1950s and the Stereophonie Phono­
graph record, with two separate channels of 
information recorded in a single groove, in 
1958. In the early 1970s, quadraphonic sound 
Systems, employing four independent chan­
nels of information for even greater realism, 
became commercially available.
stereoscopy, Science and technology deal­
ing with two-dimensional drawings or pho­
tographs that when viewed by both eyes appear 
to exist in three dimensions in space. A pop­
ulär term for stereoscopy is 3-D. Stereoscopic 
pictures are produced in pairs, the members 
of a pair showing the same scene or object 
from slightly different angles that correspond 
to the angles of vision of the two eyes of a 
person looking at the object itself. Stereoscopy 
is possible only because of binocular vision, 
which requires that the left-eye view and the 
right-eye view of an object be perceived from 
different angles. In the brain the separate per- 
ceptions of the eyes are combined and inter- 
preted in terms of depth, of different distances 
to points and objects seen. Stereoscopic pic­
tures are viewed by some means that presents 
the right-eye image to the right eye and the 
left-eye image to the left. An experienced ob- 
server of stereopairs may be able to achieve 
the proper focus and convergence without spe­
cial viewing equipment (e.g., a stereoscope); 
ordinarily, however, some device is used that 
allows each eye to see only the appropriate

Stereoscope
Rays coming from corresponding points (p p') are 
deflected in the two lenses (I I') so as to strike the 
eyes (e e') as if coming from the point (P)
From Webster's Third New International Dictionary (1971); reproduced by 
permission from G. & C. Merriam Co.

picture of the pair. To produce a three-di- 
mensional effect in motion pictures (see 3-D), 
various Systems have been employed, all in- 
volving simultaneous projection on the screen



of left- and right-eye images distinguished by, 
for example, different colour or polarization 
and the use by the audience of binocular view- 
ing filters to perceive the images properly. In 
holography the two eyes see two reconstructed 
images (light-interference pattems) as if view- 
ing the imaged object normally, at slightly 
different angles.
stereotype, type of printing plate developed 
in the late 18th Century and widely used in 
letterpress, newspaper, and other high-speed 
press runs. Stereotypes are made by locking 
the type columns, illustration plates, and ad- 
vertising plates of a complete newspaper page 
in a form and molding a matrix, or mat, 
of papier-maché or similar material to it; the 
dried mat is used as a mold to cast the stereo­
type from hot metal. A stereotype plate is 
much stronger and more durable under the 
press run than would be the composed page of 
type. It is gradually being replaced, however, 
by photopolymer (photosensitive plastic) and 
lithographic plates.
sterilization, in medicine, surgical procedure 
for the permanent prevention of conception 
by removing or interrupting the anatomical 
pathways through which gametes—i.e., o va 
in the female and sperm cells in the male— 
travel.

The oldest form of surgical sterilization, tubal 
ligation, remains one of the most widely used; 
as originally performed, this consisted of ty- 
ing the female’s Fallopian tubes closed with 
silk thread. Simple ligation has a high fail­
ure rate, however, and current procedure is 
usually combined with crushing or severing a 
section of the tubes, making the possibility of 
reopening the pathway remote. Tubal closure 
may also be achieved by electronic coagula- 
tion of a segment of the tubes or by Chemical 
adhesives.

Other methods of female sterilization in­
clude removal of the ovaries (oophorectomy) 
or uterus (hysterectomy). Methods for sealing 
off the Fallopian tubes are usually preferred 
to these procedures, however, because organ 
removal may interfere with sexual function or 
desire, whereas tubal interruption does not. 
Hysterectomy or oophorectomy is therefore 
usually performed only when organic disease, 
as well as the desire for permanent steriliza­
tion, indicates such procedures.

Male sterilization (vasectomy) involves less 
risk to the subject and is simpler and less 
expensive than sterilization in women. In this 
procedure, the vas deferens, through which 
male sperm is transmitted, is severed through 
a small incision in the scrotum. This method 
has gained in use since the 1950s and is now 
the most common procedure for permanent 
sterilization in many countries.

Because a sterilized individual may at some 
point desire restored fertility, the chief draw­
back of sterilization as a contraceptive means 
has been its irreversibility. Using microsurgical 
techniques developed in the 1970s, some tubal 
closures have been reversed, but the proce­
dure is difficult and expensive. It has had only 
limited success at restoring fertility, because 
other damage associated with the original ster­
ilization may prevent successful conception. 
Surgical reversal of vasectomy has been some­
what more successful, achieving success 90 
percent of the time, but the conception rate 
following such reversal remains low.
Sterkfontein, one of three neighbour- 
ing South African sites (the others being 
Swartkrans and Kromdraai) at which the re­
mains of fossil hominids have been found. 
The region is one of dry, grassy, rolling hills 
near the Klip River, about 30 miles (50 km) 
west of Johannesburg. Sterkfontein is located 
on a kopje, or small hill, of limestone, pierced 
by caves. In the lime mined from this site 
were found, in 1936 and 1947-49, remains of 
the gracile australopithecine called Australo-

pithecus africanus. Kromdraai, 2 miles (3.2 
km) east of Sterkfontein, yielded remains of 
another australopithecine, then designated A. 
robustus, in 1938. Swartkrans, 1 mile (1.6 
km) west of Sterkfontein, produced many 
examples (1948-53) of the australopithecine 
A. robustus and fragments of two individuals 
later classified as Homo erectus. Early work at 
these three sites was largely carried out by R. 
Broom and J.T. Robinson. In the late 20th 
Century the work at Sterkfontein was under 
the direction of P.V. Tobias and coworkers, 
that at Swartkrans of C.K. Brain.
Sterling, city, seat (1887) of Logan County, 
northeastern Colorado, U.S., on the South 
Platte River, at an elevation of 3,950 feet 
(1,204 m). Laid out after the arrival of the 
Union Pacific Railroad in 1881, it was named 
after a town in Illinois. Now an important 
railroad division point, it is a marketing and 
shipping centre for an irrigated area support- 
ing cattle, sugar beets, grain (wheat and com 
[maize]), and dairy products. In 1950 oil was 
discovered in the surrounding Denver-Jules- 
burg Basin, and Sterling became the head­
quarters for much of the oil and natural-gas 
activities. Other industries include sugar re­
fining, meat processing, and the manufacture 
of steel tanks, einder blocks, and concrete. 
Sterling is the seat of Northeastern Junior 
College of Colorado (1941). The Pawnee Na­
tional Grassland, teeming with prairie birds 
and other wildlife, is northeast. Inc. 1884. 
Pop. (1986 est.) 11,988.
sterling, the Standard of purity for gold or 
silver. The term was also formerly used to 
describe the Standard weight or quality of En­
glish coinage. The word has been variously 
derived. One theory is that it comes from the 
name Easterlings—coiners from east German 
States brought to England during the reign of 
Henry II (1154-89) to improve the quality of 
the coinage. A more plausible derivation is 
from the Old English word steorling (“coin 
with a star”), for small stars occur on some 
Norman pennies. Sterling quality on English 
silver was indicated after 1544 by the mark of 
a lion passant and represents a purity of 925 
parts out of 1000.
sterling area, formerly, a group of countries 
that kept most of their exchange reserves at 
the Bank of England and, in retum, had ac- 
cess to the London Capital and money market. 
After the devaluation of the pound sterling 
in September 1931, the United Kingdom and 
other countries that continued to maintain 
parity with sterling and to hold their reserves 
in London became known as the sterling bloc.
When World War II brought exchange con­

trol and prospective exchange shortage, partic­
ularly of dollars, the countries with the closest 
ties to London adopted parallel policies of 
monetary collaboration. In the late 195Ös ster­
ling convertibility was gradually restored, but 
the United Kingdom maintained restrictions 
on all long-term foreign investment except in 
the overseas sterling area. Recurring financial 
crises in the 1960s caused these restrictions 
to be tightened, the overseas sterling-area 
countries still continuing to receive preferen- 
tial treatment.

In the late 1960s, besides the United King­
dom and its few remaining dependencies 
and protectorates, the sterling area consisted 
mainly of countries then or formerly part of 
the Commonwealth. Canada was not a mem­
ber, but Australia and New Zealand were, to­
gether with more than a score of other nations. 
After Britain joined the European Economie 
Community in 1973, however, the sterling 
area drastically contracted.

Sterling-area exchange guarantees were 
phased out in the following years, in the wake 
of the adoption of floating exchange rates by 
the United Kingdom and other leading trading 
nations. The last vestiges of sterling exchange
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Controls were ended in 1980, and the sterling 
area ceased to exist.
Sterlitamak, city, Bashkir Autonomous So­
viet Socialist Republic, westem Russian 
S.F.S.R., on the Belaya River at its conflu- 
ence with the Sterlya. The small settlement 
of Ashkadarskaya Landing became the city of 
Sterlitamak in 1781, but it prospered only af­
ter 1940 with the development of the Volga- 
Urals oil field and local salt and limestone de- 
posits. Synthetic mbber, Chemicals, soda ash, 
caustic soda, and cement are made. The city 
has a teacher-training institute. Pop. (1987 
est.) 251,000.
Stern, Der (German: “The Star”), weekly 
newsmagazine published in Germany, the 
leading postwar magazine in the country. 
Der Stern was founded in 1947 and quickly 
gained note for its outstanding photography 
and its blend of light and serious material. 
It features pictorial essays in the fashion of 
Life magazine, and it combines sensational 
photographs of violence and sex with conven- 
tional news and pictures of current events. Its 
lively treatment of sex-oriented stories—more 
than most news magazines in other European 
countries—helped it achieve its wide appeal.
Stern, Elizabeth, married name elizabeth 
stern shankm an  (b. Sept. 19, 1915, Cobalt, 
Ont., Can.—ft. Aug. 18, 1980, Los Angeles), 
Canadian-bom American pathologist, noted 
for her work on the stages of a celFs progres- 
sion from a normal to a cancerous state.

She received her medical degree from the 
University of Toronto (1939) and the follow­
ing year went to the United States, where she 
studied with Herbert Traut in San Francisco. 
She was naturalized in 1943. She became one 
of the first specialists in cytopathology, the 
study of diseased cells. From 1965 she was 
professor of epidemiology at the University of 
California at Los Angeles.

She published in 1963 what is believed to 
be the first case report linking a specific virus 
to a specific cancer—that of the herpes sim­
plex virus to cervical cancer. She was also the 
first (1973) to report a definite link between 
the prolonged use of oral contraceptives and 
cervical cancer, connecting the use of the con­
traceptive pill with cervical dysplasia, often a 
precursor of cancer. In her most noted work 
in this field, Stem studied cells cast off from 
the lining of the cervix and discovered that a 
normal cell goes through 250 distinct stages of 
cell progression before reaching an advanced 
stage of cervical cancer. This prompted the de­
velopment of diagnostic techniques to detect 
cervical cancer in its early stages, thus making 
it, with its slow rate of metastasis, one of the 
types of cancer that can be successfully treated 
by prophylactic measures (i.e., excision of ab­
normal tissue).
Stern, Isaac (b. July 21, 1920, Kremenets, 
Russia), Russian-bom American Violinist, rec­
ognized as one of the world’s greatest violin- 
ists.

Stem was taken by his parents to San Fran­
cisco as a one-year-old infant. He studied 
at the San Francisco Conservatory (1928-31) 
and with the Russian Violinist Naoum Blinder 
(1932-39); he made his debut at the age of 11. 
After a highly successful New York concert 
in 1939 he rapidly gained recognition. He be­
gan to tour regularly after his European debut 
in 1948, appearing all over the world and at 
all the major festivals. He premiered works 
by Paul Hindemith, George Rochberg, and 
Krzysztof Penderecki. In addition to his con­
cert performances, Stem appeared on radio 
and television and made numerous recordings. 
A documentary film, From Mao to Mozart, 
was made of his 1979 tour of China.

Active in organizations promoting the arts,
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he helped save Carnegie Hall from demolition, 
afterward becoming president of the Carnegie 
Hall Corporation, and helped to establish the 
National Endowment for the Arts in 1964.
Stern, Otto (b. Feb. 17, 1888, Sohrau, Ger. 
[now Zory, Pol.]—d. Aug. 17, 1969, Berke­
ley, Calif., U.S.), German-bom scientist and 
winner of the Nobel Prize for Physics in 
1943 for his development of the molecular 
beam as a tool for studying the characteris­
tics of molecules and for his measurement of 
the magnetic moment of the proton. Stem 
and Walther Gerlach performed their historie 
molecular-beam experiment at the University 
of Hamburg in 1920-21. (See also Stem-Ger- 
lach experiment). In 1933 Stem measured the 
magnetic moment of the proton by using a 
molecular beam and found that it was actu­
ally about 2 V2 times the theoretical value.

In 1933, when the Nazis rose to power, Stem 
was compelled to leave Germany. He went to 
the United States, where he became research 
professor of physics at the Carnegie Institute 
of Technology, Pittsburgh. He remained there 
until his retirement in 1945.
Stern Gang, also called stern group, or 
LEHi, formally lohame herut yisra’el (He- 
brew: “Fighters for the Freedom of Israel”), 
Zionist terrorist Organization in Palestine, 
founded in 1940 by Avraham Stern (1907- 
42) after a split in the right-wing underground 
movement, Irgun Zvai Leumi.

Fanatically anti-British, the group repeatedly 
attacked British personnel in Palestine and 
even invited aid from the Axis powers. The 
British police retaliated by killing Stern in his 
apartment in February 1942; many of the 
gang’s leaders were subsequently arrested. The 
group’s terrorist activities extended beyond 
Palestine: two of its members assassinated Lord 
Moyne, British minister of state in the Middle 
East, at Cairo (November 1944). Later the 
Stem Gang attacked airfields, railway yards, 
and other strategie installations in Palestine, 
usually with success, though at heavy loss in 
members killed or captured. After the cre- 
ation of Israel (1948), the group, which had 
always been condemned by moderate leaders 
of the Jewish community in Palestine, was 
suppressed, some of its units being incorpo­
rated in the Israeli defense forces. Unlike the 
Irgun Zvai Leumi, which was a precursor of 
the Herut (“Freedom”) Party, the Stem Gang 
left no political party to carry on its political 
programs.
Stern-Gerlach experiment, demonstration 
of the restricted spatial orientation of atomic 
and subatomic particles with magnetic po- 
larity, performed (1920-21) by the German 
physicists Otto Stern and Walther Gerlach. 
In the experiment, a beam of neutral silver 
atoms was directed through a set of aligned 
slits, then through a nonuniform (nonhomo- 
geneous) magnetic field, and onto a cold glass 
plate. An electrically neutral silver atom is 
actually an atomic magnet: the spin of an 
unpaired electron causes the atom to have a 
north and south pole like a tiny compass nee- 
dle. In a uniform magnetic field, the atomic 
magnet, or magnetic dipole, only precesses as 
the atom moves in the extemal magnetic field. 
In a nonuniform magnetic field, the forces on 
the two poles are not equal, and the silver 
atom itself is deflected by a slight resultant 
force, the magnitude and direction of which 
vary in relation to the orientation of the dipole 
in the nonuniform field. A beam of neutral 
silver atoms directed through the apparatus in 
the absence of the nonuniform magnetic field 
produces a thin line, in the shape of the slit, 
on the plate. When the nonuniform magnetic 
field is applied, the thin line splits lengthwise 
into two distinct tracés, corresponding to just

two opposite Orientations in space of the sil­
ver atoms. If the silver atoms were oriented 
randomly in space, the trace on the plate 
would have broadened into a wide area, cor­
responding to numerous different deflections 
of the silver atoms. This restricted orientation, 
called space quantization, is manifested by 
other atoms and subatomic particles that have 
nonzero spin (angular momentum), with its 
associated magnetic polarity, whenever they 
are subjected to an appropriate nonuniform 
magnetic field.
Sternberg, Josef von, original name jonas, 
or Josef, stern , or sternberg (b. May 29, 
1894, Vienna—d. Dec. 22, 1969, Hollywood), 
motion-picture director whose films are char­
acterized by pictorial richness and photo­
graphic craftsmanship.

Stemberg emigrated to the United States as 
a boy. He began working in films as early 
as 1911 for a film-servicing Company, and by 
1923 he was a scriptwriter and cameraman 
in Hollywood. The Salvation Hunters (1925), 
his first independent release, brought imme-

Josef von Sternberg editing a film
Culver Pictures

diate recognition; it was a realistic portrait of 
waterfront life, almost entirely composed of 
motionless shots. Two years later he directed 
Underworld (1927), one of the outstanding 
pictures of the year. Marked by carefully cre­
ated atmosphere, striking lighting effects, and 
colourful characterization, it initiated a series 
of pictures dealing with the criminal world 
that included The Drag Net (1928) and The 
Docks of New York (1928). The Last Com- 
mand (1928), starring the German character 
actor Emil Jannings, furthered his reputation. 
By the end of the silent era, Stemberg’s pat­
tem of maintaining continuity through pic­
torial unity rather than cutting and montage 
was well-established.

Stemberg’s best-known motion picture was 
Der blaue Engel (1930; The Blue Angel). Star­
ring Marlene Dietrich as the Symbol of sultry 
post-World War I decadence, the film com­
bined sensual elegance, realistic detail of back­
ground, smooth transition between scenes, and 
the effective integration of music and song into 
an artistic whole. Stemberg brought Dietrich 
to the United States, where he featured her in 
Morocco (1930), Dishonored (1931), Blonde 
Venus (1932), Shanghai Express (1932), The 
Scarlet Empress (1934), and The Devil Is a 
Woman (1935).
An American Tragedy (1931) and Crime and 

Punishment (1935) were the other important 
films he directed in the 1930s. As Stemberg 
became more interested in images and less 
concemed with the dynamism of plot and 
character, his popularity declined, and few 
pictures released after that were critically ac- 
claimed. Fun in a Chinese Laundry, an auto­
biography, was published in 1965.
Sterne, Laurence (b. Nov. 24, 1713, Clon- 
mel, County Tipperary, Ire.—d. March 18, 
1768, London), Irish-bom English novelist

and humorist, author of Tristram Shandy 
(1759-67), an early novel in which story is 
subordinate to the free associations and di- 
gressions of its narrator. He is also known for 
A Sentimental Joumey Through France and 
Italy (1768).

Steme’s father, Roger, though grandson of 
an archbishop of York, was an infantry officer 
of the lowest rank who fought in many bat­
tles during the War of the Spanish Succession 
(1701-14). In Flanders, Roger married Agnes, 
the widow of an officer, who was probably the 
daughter of a poor sutler; certainly her class 
was much below Roger’s. When England with- 
drew from the war, Roger’s regiment retumed 
to Ireland, and there Laurence was bom. Most 
of his early childhood was spent in poverty, 
moving with the regiment about England or 
living in the barracks of Ireland, Later Sterne 
spoke lovingly of the infants who were bom 
and died during their “melancholy” wander- 
ings, and he expressed his affection for soldiers 
through his portraits in Tristram Shandy of 
the gentle Uncle Toby and Corporal Trim.

At age 10, Sterne was sent to school at Hip­
perholme, which was close to Halifax. His 
kindly master, Nathan Sharpe, was a friend 
of the family, and his uncle Richard Sterne, 
whose estate was nearby, looked after him. 
Sterne grew into a very tall and thin adult, with 
a long nose but likable face. He attended Jesus 
College, Cambridge, on an allowance from a 
cousin and a scholarship founded by Arch­
bishop Sterne, once the master of the college. 
Instruction there was dull and old-fashioned, 
but Sterne was introduced to the philosophy 
of John Locke, which came to permeate his 
thought. He established a lifelong friendship 
with the convivial John Hall-Stevenson, a mi­
nor poet and squire of Skelton Castle, near 
Saltbum. At college Sterne suffered his first 
severe hemorrhage of the lungs—“it happened 
in the night, and I bied the bed full.” He had 
incurable tuberculosis.
After graduating he took holy orders and 

became vicar of Sutton-on-the-Forest, north 
of York, his home for two decades. He soon 
became a prebendary (or canon) of York 
and acquired the vicarage of Stillington. At 
first he was helped by another uncle, Jaques 
Sterne, precentor of York and archdeacon of 
Cleveland, a powerful clergyman but a mean- 
tempered man and a rabid politician. In 1741— 
42 Sterne wrote political articles supporting 
the administration of Sir Robert Walpole for 
a newspaper founded by his uncle but soon 
withdrew from politics in disgust. His uncle 
became his archenemy, thwarting his advance­
ment whenever possible.
He feil in love with Elizabeth Lumley, a 

cousin to Elizabeth Montagu, the bluestock-

Sterne, detail of an oil painting by Sir Joshua 
Reynolds, 1760; in a private collection
Chichester Photographic Service



ing, and married her in 1741. Elizabeth soon 
showed a quarrelsome disposition, and Sterne 
grew restless. After their arguments, he would 
spend nights of debauchery in York. The 
neighbours gossiped. His mother, abetted by 
his uncle Jaques, made his life miserable, de- 
manding that he assign to her his wife’s small 
fortune. Sterne refused. Once Jaques had her 
lodged in a prison to embarrass his nephew.
As a clergyman Sterne worked hard but er- 

ratically. One Sunday, when his dog sprang 
some quail, he went home for his gun, leaving 
the congregation in the lurch. Yet he was kind 
to his poor parishioners and gave them care- 
ful religious instruction. In two ecclesiastical 
courts he served as commissary (judge), and 
his frequent sermons at York Minster were 
very populär, until tuberculosis injured his 
voice in 1762. Extemally, his life was typical 
of the moderately successful clergy. He farmed 
and served as a justice of the peace. For 
diversion he read, painted, and fiddled. An 
amusing companion, he socialized with the 
gentry and sometimes went to Hall-Steven- 
son’s “Crazy Castle” to meet the Demoniacs, 
a club of sportsmen and amateur writers. But 
Elizabeth, who had several stillbom children, 
was unhappy. Only one child lived, Lydia.

In 1759, to support his dean in a church 
squabble, Sterne wrote A Political Romance 
(later called The History of a Good Warm 
Watch-Coat), a Swiftian satire upon dignitaries 
of the spiritual courts. At the demands of em- 
barrassed churchmen, the book was bumed. 
Thus, Sterne lost his chances for clerical ad­
vancement but discovered his real talents. 
Tuming over his parishes to a curate, he began 
Tristram Shandy. An initial version, probably 
sharply satirical, was rejected by Robert Dods- 
ley, the London printer, just when Steme’s 
personal life was upset. His mother and uncle 
both died. His wife had a nervous breakdown 
and threatened suicide. Sterne continued his 
comic novel, but every sentence, he said, 
was “written under the greatest heaviness of 
heart.” In this mood, he softened the satire 
and told about Tristram’s opinions, his ec­
centric family, and ill-fated childhood with 
a sympathetic humour, sometimes hilarious, 
sometimes sweetly melancholie—a comedy 
skirting tragedy.

Sterne himself published volumes 1 and 2 
at York late in 1759, but he sent half of 
the imprint to Dodsley to seil in London. 
While awaiting the outcome, he carried on 
a gay flirtation with Catherine Fourmantel, a 
concert singer. By March, when he went to 
London, Tristram Shandy was the rage, and 
he was famous. Dodsley’s brother, James (the 
new proprietor), brought out a second edition. 
Two volumes of sermons followed. The witty, 
naughty “Tristram Shandy,” as Sterne was 
called, or “Parson Yorick”—after his self-por- 
trait in the book—was the most sought-af- 
ter man in town. Although the timing was 
coincidental, Lord Fauconberg, a Yorkshire 
neighbour, presented him with a third parish, 
Coxwold.

Sterne retumed north joyfully to settle at 
Coxwold in his beloved Shandy Hall, a charm- 
ing, odd, old house, now a museum. He began 
to write at Shandy Hall during the summers, 
going to London in the winter to publish 
what he had written. James Dodsley brought 
out two more volumes of Tristram Shandy; 
thereafter, Steme became his own publisher. 
In London he enjoyed the Company of many 
great people, but his nights were sometimes 
wild. In 1762, after almost dying, he fled the 
damp air of England into France, a joumey 
he described as Tristram’s flight from death. 
His illness took away his voice, which he 
never fully recovered. Nevertheless, this and a 
later trip abroad gave him much material for 
his later Sentimental Journey. Elizabeth, now 
recovered, followed to France, where she set­
tled permanently. Steme retumed to England 
alone.

In 1767, after Publishing the final volume of 
Tristram Shandy, he met Elizabeth Draper, 
the most important love of his life other than 
his wife. Eliza, unhappily married to an official 
of the East India Company, was half Steme’s 
age, but they were drawn together by similar 
temperaments and interests. They carried on 
an open, sentimental flirtation until Daniel 
Draper commanded his wife to retum to Bom­
bay. After her departure, Steme, though very 
weak, began the so-called “Journal to Eliza,” 
a lachrymose narrative of heartache that he 
never attempted to publish. That autumn he 
finished A Sentimental Journey. He published 
it and collapsed.

Lying in his London lodgings, he put up his 
arm as though to ward off a blow, saying, 
“Now it is come,” and died. Soon after burial 
at London, Steme’s body was stolen by grave 
robbers, taken to Cambridge, and used for 
an anatomy lecture. Someone recognized the 
body, and it was quietly retumed to the grave. 
The story, only whispered at the time, was 
confirmed in 1969: the old graveyard being 
sold for apartment buildings, the remains were 
exhumed. They now rest in the churchyard at 
Coxwold, close to Shandy Hall.

Steme’s unconventional, nearly plotless 
books can be bitingly satirical, though usu­
ally the humour is tolerant and sympathetic. 
Thomas Jefferson called Steme’s work “the 
best course of morality that ever was written”; 
but the sexual innuendoes shocked many read­
ers, and Steme’s own conduct with women 
dampened public enthusiasm. Today Steme is 
recognized as the foremnner of modem psy­
chological fiction. (A.H.Ca.)
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Sternheim, Carl, in full William adolf 
carl Sternheim (b. April 1, 1878, Leipzig— 
d. Nov. 3, 1942, Brussels), German dramatist 
best known for plainly written satiric come- 
dies about middle-class values and aspirations.

Stemheim, the son of a Jewish banker, grew 
up in Berlin. He studied philosophy, psychol- 
ogy, and law at the universities of Munich, 
Göteingen, Leipzig, and Berlin and performed 
his military service in a cavalry regiment. His 
family’s money and that of his first two wives 
left him free to write, and he travelled most 
of his life.
He began writing plays at the age of 15, 

but his early plays were derivative. His best 
plays were produced from 1911 through 1916, 
being collectively titled Aus dem bürgerlichen 
Heldenleben (“From the Lives of Bourgeois 
Heroes”). The first play, Die Hose (published 
and performed in 1911 under the title Der 
Riese [“The Giant”] because the Berlin police 
had forbidden the original title on the grounds 
of gross immorality; Eng. trans., The Under- 
pants, by Eric Bentley, 1957; performed as 
The Knickers, London, 1963), has as its main 
character Theobald Maske. He and others of 
the Maske family also appear in Der Snob 
(published and performed 1914), 1913 (pub­
lished 1915 and performed 1919), and Das 
Fossil (published 1925 and performed 1923),
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the four plays forming the Maske-Tetralogie. 
The plays portray the family as self-indulgent 
social climbers masked by bourgeois propri- 
ety. Stemheim’s later plays were less success­
ful. The telegram-like language of Stemheim 
in the early plays is a kind of bridge be­
tween Frank Wedekind (whose daughter was 
his third wife) and Bertolt Brecht. Stemheim 
is frequently named among the Expressionist 
dramatists, but he straightfacedly maintained 
he was a realist. The petite bourgeoisie he 
attacked were, of course, represented by his 
own family. Similarly, anti-Semitism in his 
critical and social works betrayed his origins, 
describing as they did a social Situation in 
Germany that was tailor-made for Hitler’s rise 
to power. His short and long fiction was in an 
avant-garde style that precluded success. His 
autobiography, Vorkriegseuropa im Gleichnis 
meines Lebens (“Prewar Europe in the Im­
age of My Life”) appeared in 1936. English 
translations of five of his plays, Die Hose 
(The Bloomers), Der Snob (The Snob), 1913, 
Das Fossil (The Fossil), and Bürger Schippel 
(performed and published 1913; translated as 
Paul Schippel, Esq.) appeared in Scenes from 
the Heroic Life of the Middle Classes (1970).
sternum, also called breastbone, in the 
anatomy of land vertebrates, elongated bone 
in the centre of the ehest that articulates with 
and provides support for the clavicles (collar- 
bones) of the shoulder girdle and for the ribs. 
Its origin in evolution is unclear. A sternum 
appears in certain salamanders; it is present 
in most other tetrapods but lacking in legless 
lizards, snakes, and turtles (in which the shell 
provides needed support). In birds an enlarged 
keel develops, to which flight muscles are at­
tached; the sternum of the bat is also keeled 
as an adaptation for flight.

In mammals the sternum is divided into 
three parts, from anterior to posterior: (1) 
the manubrium, which articulates with the 
clavicles and first ribs; (2) the mesostemum, 
often divided into a series of segments, the 
stemebrae, to which the remaining true ribs 
are attached; and (3) the posterior segment, 
called the xiphistemum. In man the sternum 
is elongated and flat; it may be feit from the 
base of the neck to the pit of the abdomen. 
The manubrium is roughly trapezoidal, with 
depressions where the clavicles and the first 
pair of ribs join. The mesostemum, or body, 
made of four stemebrae, which fuse dur­
ing childhood or early adulthood, is nan*ow 
and long, with articular facets for ribs along 
its sides. The xiphistemum is reduced to a 
small, usually cartilaginous xiphoid (“sword- 
shaped”) process. The sternum ossifies from 
several centres. The xiphoid process may os- 
sify and fuse to the body in middle age; the 
joint between manubrium and body remains 
open until old age.
Steroid, any of a class of natural or syn­
thetic organic Chemical compounds character­
ized by a molecular structure of 17 carbon 
atoms arranged in four rings. In the basic 
steroid (referred to as the Steroid nucleus), 
the carbon atoms are bonded to 28 hydro­
gen atoms. Steroids are important in biology, 
chemistry, and medicine. They include the 
sex hormones, adrenal cortical hormones, bile 
acids, sterols, anti-inflammatory agents, an- 
abolic agents, and oral contraceptives.

A brief treatment of steroids follows. For 
full treatment, see macropaedia: Chemical 
Compounds.

The steroid nucleus is three dimensional. 
Steroids vary from one another not only in 
the nature of the attached groups but also in 
the configuration of the steroid nucleus and 
the position of the groups. Small modifica- 
tions in the molecular structures of steroids 
can produce remarkable differences in their
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biological activities. Chemists have isolated 
hundreds of steroids from plants and animals. 
Thousands more have been made by treating 
natural steroids chemically or by synthesis.

The molecular structures of steroids have 
been established by a number of physical 
methods. The most important is chromatogra- 
phy, a technique of separating the components 
of a substance based on selective adsorption 
onto a layer or column of suitable material. 
More precise analysis can be made by linking 
the Chromatograph to a mass spectrometer.

Organic solvents are used to isolate steroids 
from natural sources. Sterols, the most abun­
dant of the steroids, are treated with an alkali 
and then extracted by means of water-immis- 
cible solvents, such as hexane or ether. Highly 
purified steroids can be obtained in the labo­
ratory by these methods. Commercially large 
amounts of steroids are usually purified by 
repeated crystallization from solvents.

In plants and animals, steroids appear to 
be synthesized by similar reactions, beginning 
with acetic acid, assisted by a type of enzyme. 
A Chemical called squalene, which occurs 
widely in nature, is thought to be the starting 
material from which all steroids are made. 
Enzymatic transformation of squalene pro­
duces lanosterol in animals and cycloartenol 
in plants, which yield cholesterol in both ani­
mals and plants. Cholesterol is then converted 
to bile acids and steroid hormones in animals 
and to steroids such as alkaloids in plants.

The commercial and laboratory synthesis of 
steroids usually begins with a one-ring starting 
material such as quinone, upon which other 
rings are built. Total synthesis of steroids has 
proved commercially feasible, but it is often 
more practical to prepare them by modify- 
ing other steroids that are naturally abundant. 
Certain microbes can transform parts of the 
steroid molecule, and industrial steroids are 
often made by a combination of Chemical and 
microbiological techniques.

All the sex hormones and corticosteroids, 
which originale in the adrenal cortex, are de­
rived from one of the most widely occuring 
steroids—namely, cholesterol. Corticosteroids 
play an essential role in maintaining life 
through a variety of hormonal functions that 
help the organism to adapt to stress and to 
balance the ionic composition of the body 
fluids. Bile acids, a type of steroid found in 
mammals, play a role in emulsifying fats dur­
ing digestion. Cholesterol, in addition to its 
role as a precursor of steroid hormones, is 
an important component of cell membrane. 
Unfortunately, in some persons excess serum 
cholesterol contributes to the formation of 
deposits on the arterial walls, which leads to 
atherosclerosis. Raised blood levels of choles­
terol have been linked with diets high in satu­
rated fats.

The first therapeutic use of steroids goes back 
to the 18th Century when foxglove extracts 
were found to be beneficial for some heart 
conditions. The active ingrediënt in these 
preparations, digitalis, is still used today. It 
is a steroid glycoside, a molecule in which a 
steroid is linked chemically to a sugar residue. 
Many plant steroids are cardiac glycosides 
which in large doses can be fatal and may 
be used by the plant to ward off predatory 
insects. Some toads secrete steroid glycosides 
which may also act as a defense mechanism.

Corticosteroids and their synthetic analogues, 
such as prednisolone and dexamethasone, are 
used therapeutically to control rheumatism 
and other inflammatory ailments. Anabolic 
steroids are sometimes administered to post- 
operative and geriatic patients to promote 
muscle growth and tissue regeneration. In re­
cent years, a growing number of amateur and 
professional athletes have made use of these 
drugs to accelerate muscular development and

to improve strength. Medical researchers have 
determined that anabolic steroids can have 
harmful effects, particularly in young people 
who are still developing physically. Continued 
and prolonged use may lead to heart disease, 
liver damage, abnormalities of the sex organs, 
and other serious disorders.

The most widely employed steroid drugs, 
however, are undoubtedly the oral contra- 
ceptives, which were introduced in the early 
1960s. These synthetic materials, which act by 
suppressing ovulation, are made chiefly from 
diosgenin, a plant steroid obtained from wild 
yams.
steroid hormone, any one o f about 30 
known hormones belonging to the class o f  
Chemicals called steroids; these hormones are 
normally secreted by the adrenal cortex, testis, 
ovary, placenta, and corpus luteum. Embry- 
ologically, these “steroid glands” are closely 
related to one another and to the middle kid­
ney (mesonephros). All are derived from the 
intermediate mesoderm.
While the testis and ovary produce germ cells 

(gametes) as well as hormones, the adrenal 
cortex functions exclusively as an endocrine 
gland. Histologically, it is the least differenti- 
ated of the three; but in respect to hormone 
production it is the most versatile.

With regard to prevailing Physiologie actions 
the 30-odd hormones fall into the following 
five groups:

1. Androgens (e.g., androsterone, testos- 
terone) are characteristic products of the testis 
and maintain the male secondary sex charac­
ters.

2. Estrogens (e.g., estradiol) are primarily 
produced by the ovarian follicles and support 
the female secondary sex characters. Accord- 
ing to the higher or lower amounts released 
into the blood, an animal is in the estrous 
or anestrous condition, the estrous, or “heat,” 
phase being characterized by a high develop­
ment of the uterus and other parts of the 
female genital tract and by a receptive be­
haviour toward the male.

3. Gestogens (e.g., progesterone) typically are 
released by the yellow bodies (corpora lutea) 
of the ovaries; they direct the preparations for 
and maintenance of pregnancy in the uterus. 
Certain gestogens, particularly the synthetic 
norethynodrel, are potent inhibitors of ovula­
tion.

4. Glucocorticoids (e.g., cortisone, hydrocor- 
tisone) of the adrenal cortex cause the trans­
formation of proteins into glucose and liver 
glycogen. Under extreme dosages the rise in 
blood sugar may even lead to diabetes; but at 
the same time glycogen stores of the body are 
replenished at the expense of proteins. These 
hormones produce euphoric effects and give 
symptomatic relief in many inflammatory af- 
flictions, such as iritis and arthritis.

5. Mineralocorticoids (e.g., desoxycorticos- 
terone, aldosterone) are of vital importance in 
the maintenance of electrolyte and water bal­
ance. After pathologie shrinking of the cortex 
(Addison’s disease [tf.v.]) or following surgical 
removal, the kidney thresholds for sodium, 
chloride, and water fall very low, and excre- 
tion of urine and salt are highly increased. Pa­
tients and animals may be partly maintained 
with high water and salt rations. Addison’s 
disease, once unavoidably fatal, came to be 
controlled by administrations of desoxycorti- 
costerone and hydrocortisone. The production 
of the glucocorticoids is stimulated by the 
pituitary secretion acth (adrenocorticotrop- 
ic hormone). Mineralocorticoids are released 
in response to the concentration of sodium, 
potassium, chloride, and water in the blood 
serum. Thus, hypophysectomy (removal of the 
hypophysis) does not markedly upset the elec­
trolyte and water balance; the effect, however, 
of low-salt diets is largely obviated through an 
immediately increased output of aldosterone.

The three steroid glands produce these hor­

mones from cholesterol. The distribution of 
the sites of formation of the steroid hormones 
shows many surprising features. The ovaries of 
most, and possibly all, vertebrates produce not 
only female but also male sex hormones. The 
reverse Situation seems rather exceptional, but 
the testes of the human male and the stallion 
produce considerable amounts of estrogens. 
The adrenal cortex of males and females elab- 
orates small amounts of male sex hormones. 
If the output becomes excessive in the human 
female (for example, as the result of a secre- 
tory tumour), it leads to various degrees of 
masculinization.
Stesichorus (b. 632/629 bc, Mataurus, 
Italy—d. 556/553 bc), Greek lyric poet cred- 
ited with originating bucolic poetry in his 
Daphnis and with being the author of such 
forerunners of Hellenistic romantic poetry as 
Calyce and Rhadine.
Stesichorus’ works were mainly narrative po­

ems dealing with myths, and he wrote in the 
Doric dialect. The Latin writers Horace and 
Quintilian spoke of him as a serious poet, but 
hardly 100 lines of his work have survived, 
and it is not even certain that he used the 
triadic stanza (divided into Strophe, antistro- 
phe, and epode) supposed to be his invention. 
Stesichorus was active mainly at Kimera in 
Sicily; Plato recounts in the Phaedrus that 
he was struck blind after censuring Helen of 
Troy’s conduct in a poem but was cured after 
composing Palinodia, a recantation.
Stessel, Anatoly Mikhaylovich, Stessel 
also spelled stössel (b. June 28 [July 10, 
old style], 1848, St. Petersburg, Russia—d. 
January 1915), Russian general who com- 
manded the garrison at Port Arthur during 
the Russo-Japanese War.

Stessel graduated from the Pavlovskoye mil­
itary academy in 1866. He took part in 
the Russo-Turkish War (1877-78) and com- 
manded a brigade in the suppression of the 
Boxer Rebellion (1900-01). In August 1903 
he assiimed comiiiand of toe Russian gani- 
son at Port Arthur and (from January 1904) 
was the commander of the 3rd Siberian Corps 
stationed there. Shortly after the outbreak of 
the Russo-Japanese War, the Japanese block- 
aded the port (April 1904). After a 148-day 
siege Stessel surrendered the fortifications to 
the Japanese (December 1904) in disregard of 
the decisions taken by the other senior offi­
cers and of the adequate supply of men and 
materials.

He was suspended from active service in 
September 1906 and, in the wake of pressure 
from the press (which had initially portrayed 
him as the hero of the Port Arthur defense), 
court-martialled in 1907. He was sentenced to 
death, commuted to 10 years’ imprisonment, 
but in May 1909 was pardoned by the Tsar.
stethoscope, medical instrument used in lis- 
tening to sounds produced within the body, 
chiefly in the heart or lungs (see ausculta- 
tion). It was invented by the French physician 
R.T.H. Laënnec, who in 1819 described the 
use of a perforated wooden cylinder to trans- 
mit sounds from the patient’s ehest (Greek 
stëthos) to the physician’s ear. This monaural 
stethoscope was modified to more convenient 
forms, but it has been largely supplanted by 
the binaural type with two flexible rubber 
tubes attaching the ehest piece to spring-con- 
nected metal tubes with earpieces. In listening 
to heart sounds, in particular, it is necessary 
to use both a bell-shaped, open-ended ehest 
piece, which transmits low-pitched sounds 
well, and the flat ehest piece covered with a 
semirigid disk (diaphragm type) that detects 
sounds of higher frequency. Instruments hav­
ing both types of ehest piece, arranged so that 
they can be rapidly interchanged by tuming a 
valve, are widely used. More recently a stereo­
scopic stethoscope has been designed, but it is 
not widely used.



Stettin (Poland): see Szczecin.
Stettinius, Edward Reilly, Jr. (b. Oct. 
22, 1900, Chicago—d. Oct. 31, 1949, Green­
wich, Conn., U.S.), American industrialist 
who served as President Franklin D. Roo-

Stettinius
By courtesy of the Library of Congress, Washington,
D.C.

sevelt’s last secretary of state (1944-45) and 
figured prominently in the establishment of 
the United Nations (1945).

Stettinius attended but did not graduate from 
the University of Virginia. He held several 
jobs before becoming, in 1926, an assistant 
to a vice president at General Motors; in five 
years he was himself a vice president of the 
Company. In 1934 he joined U.S. Steel, where 
he became chairman of the board in 1938.
A year later, Stettinius left private industry 

to accept appointment as chairman of the 
War Resources Board. In 1940 he chaired 
the National Defense Advisory Commission, 
and in 1941 he assumed the directorship of 
priorities at the Office of Production Man­
agement. Later that year, Stettinius replaced 
Harry Hopkins in supervising the lend-lease 
program.
In 1943 Roosevelt appointed Stettinius un- 

dersecretary of state, and he succeeded Cordell 
Hüll as full secretary of the department the 
following year. Stettinius dealt effectively with 
the administrative and personnel functions of 
his post and soundly implemented Roosevelt’s 
foreign-policy decisions, but he played only a 
minor role in the formulation of that policy. 
He did, however, advise Roosevelt during the 
1945 Yalta Conference.
A firm believer in a postwar international 

Organization, Stettinius helped lay the ground- 
work for the United Nations and in 1945 led 
the U.S. delegation to the San Francisco Con­
ference, which drafted the U.N. Charter.
Two months after Roosevelt’s death, Pres­

ident Harry S. Truman appointed James F. 
Byrnes to replace Stettinius as secretary of 
state. Stettinius then became the first U.S. del- 
egate to the UN, resigning in 1946. In 1949 
he published Roosevelt and the Russians: The 
Yalta Conference.
Steuart, h o u s e  o f : see Stuart, House of.
Steuart, Sir James: see Denham, Sir James 
Steuart.
Steuben, Frederick William (Augustus), 
Freiherr von (baron of), original name
FRIEDRICH WILHELM LUDOLF GERHARD AU­
GUSTIN von steuben (b. Sept. 17, 1730, 
Magdeburg, Prussia [Germany]—d. Nov. 28, 
1794, near Remsen, N.Y., U.S.), German of­
ficer who served the cause of U.S. indepen­
dence by converting the revolutionary army 
into a disciplined fighting force.
Bom into a military family, Steuben led a 

soldier’s life from age 16. During the Seven 
Years’ War (1756-63) he rose to the rank of 
captain in the Pmssian army and was for a 
time attached to the general staff of Frederick 
II the Great. After the close of the war he 
was retired from the army and became court 
chamberlain for the prince of Hohenzollern- 
Hechingen, and at some unknown date he

apparently was created a baron (Freiherr). 
In 1777 it was rumoured that he had been 
obliged to leave Hohenzollem-Hechingen for 
unsavoury conduct.

His availability came to the attention of Ben­
jamin Franklin and Silas Deane—in France 
as agents of the newly formed U.S. govern­
ment—and they composed a letter introduc- 
ing him to General George Washington as a 
“Lieut. Genl. in the King of Pmssia’s Service,” 
who was fired with “Zeal for our Cause.” 
Thus armed, Steuben arrived in America in 
December 1777. Impressed by his fictitiously 
high rank, his pleasing personality, and Wash­
ington^ favourable comments, Congress ap­
pointed him to train the Continental forces 
stationed at the winter encampment at Valley 
Forge, Pa.

The model drill Company that Steuben 
formed and commanded was copied through­
out the ranks. That winter he wrote Regula- 
tions for the Order and Discipline of the Troops 
of the United States, which soon became the 
“blue book” for the entire army and served 
as the country’s official military guide until 
1812. On Washington’s recommendation, in 
May 1778, Steuben was appointed inspector 
general of the army with the rank of major 
general. In 1780 he was finally granted a field

Steuben, portrait by Charles Wlllson Peale; in 
Independence National Historical Park, Philadelphia
By courtesy of the Independence National Historical Park Collection, 
Philadelphia

command; he served as a division Command­
er in Virginia and participated in the siege of 
Yorktown (1781), where the British met final 
defeat.
After the war Steuben settled in New York 

City, where he lived so extravagantly that, 
despite large grants of money from Congress 
and the grant of 16,000 acres (6,000 hectares) 
of land by New York state, he feil into debt. 
Finally, after ceaseless importunity, in 1790 
he was voted a life pension of $2,500, which 
sufficed to maintain him on his farm until he 
died.
Steuben Glass Company, glassworks 
founded in 1903 by T.G. Hawkes and Fred­
erick Carder at Coming, N.Y. It was pur­
chased by the Coming Glass Works in 1918 
but continued to be directed by Carder until 
1933. The Company became known for fancy 
coloured glassware, particularly a type with 
an iridescent, translucent finish called Aurene. 
Another specialty was Intarsia glass, crystal 
glassware with soft, overlapping colour inlays. 
In the 1930s the firm began making glassware 
from a new colourless lead crystal developed 
by Coming. Steuben has since manufactured 
fine glass products of cut, engraved, and free- 
blown designs made almost exclusively of that 
type of crystal glass.
Steubenville, city, seat (1797) of Jefferson 
county, eastern Ohio, U.S. It lies along the 
Ohio River, there bridged to Weirton, W.Va., 
with which it forms a metropolitan area, 39 
miles (63 km) west of Pittsburgh. Settled tem­
porad ly in 1765 by Jacob Walker, it later 
(1786) was the site of Fort Steuben (destroyed 
by fire, 1790), named for Baron Frederick 
William von Steuben, the Pmssian soldier 
who drilled the colonial army during the
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American Revolutionary War. One of Ohio’s 
oldest communities, it was permanently laid 
out in 1797. Its location on the river and 
nearby abundant supplies of coal and clay led 
to its development as a steel-making centre. 
The city’s manufactures now also include tin, 
Chemicals, ferroalloys, and paper products. 
The College of Steubenville was opened in 
1946 and Jefferson Technical College in 1968. 
Edwin M. Stanton (1814-69), secretary of war 
under President Abraham Lincoln, was bom 
in Steubenville. Inc. village, 1805; city, 1851. 
Pop. (1987 est.) 24,412.
Steudner, Hermann (b. 1832, Greiffenberg, 
Silesia [Germany]—d. April 10, 1863, Wäw, 
Sudan), German physician and explorer who 
investigated the Nile tributaries in the westem 
Sudan and took part in the systematic explo- 
ration of Ethiopia.

In 1862 Steudner traveled across Ethiopia 
from Mitsiwa (on the Red Sea) to Lake Tana 
and across the highlands of Ethiopia north to 
Khartoum. The following year he went with 
a Dutch explorer, Alexandrine Tinné, on an 
expedition up the Bahr al-Ghazal, the chief 
western tributary of the White Nile, into the 
southwestem Sudan, where he died of fever.
Stevenage, district (borough) and new town 
in the county of Hertfordshire, England. It 
lies along the Great North Road (a major 
English transport artery) on the northern pe- 
riphery of the London metropolitan complex. 
It was the first new town to be designated by 
British planners under the New Towns Act, 
1946, with the aim of catering to the needs 
of London’s overspill population. The old 
town, with its old coaching inns, 12th-century 
church, 16th-century grammar school, and 
market (granted 1281), forms one neighbour- 
hood. The main shopping centre, from which 
vehicles are excluded, is in the new town, 
and modern industries, principally the man­
ufacture of electronic equipment, are located 
alongside the Al motorway, which bypasses 
Stevenage. The district was created in 1974 
with an area of 10 square miles (26 square

Modern housing, Stevenage, Hertfordshire
J. Allan Cash— EB Inc.

km) to coincide roughly with the designated 
area of the new town. Pop. (1986 est.) district, 
74,400.
Stevens, Albert William (b. March 13, 
1886, Belfast, Md., U.S.—d. March 26, 1949, 
Redwood City, Calif), U.S. Army officer, bal- 
loonist, and early aerial photographer who 
took the first photograph of the Earth’s cur- 
vature (1930) and the first photographs of the 
Moon’s shadow on the Earth during a solar 
eclipse (1932). On Nov. 11, 1935, Stevens 
made a record balloon ascent with Captain 
(later Lieutenant General) Orvil Anderson at 
Rapid City, S.D., attaining a height of 72,395 
feet (22,066 m). This altitude record was un- 
equaled until 1956.
Stevens, Alzina Parsons, née alzina a nn  
parsons (b. May 27, 1849, Parsonsfield, 
Maine, U.S.—d. June 3, 1900, Chicago), 
American labour leader and journalist known
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for her contributions to union Organization 
and child-welfare reform.

Parsons was forced by family poverty to 
work in a textile factory at 13; by the age 
of 18, she had learned the printers’ trade. In 
1877 she organized the Working Woman’s 
Union No. 1 in Chicago. Moving to Toledo, 
Ohio, in about 1882, she began working with 
the Knights of Labor, organizing a women’s 
assembly and becoming, by 1890, the chief 
officer of 22 local Knights’ assemblies.

Stevens retumed to Chicago in 1892, and 
in 1893 she was named assistant factory in- 
spector for the state of Illinois. Her work 
contributed to the passage of improved child- 
labour and compulsory school attendance laws 
in the state. Stevens subsequently lobbied for 
the passage of a state juvenile-court law that, 
when enacted in 1899, was the first such law 
in the nation.
Stevens, George (b. 1905, Oakland, Calif., 
U.S.—d. March 8, 1975, Lancaster, Calif.), 
American motion-picture director known for 
his films exhibiting brilliant camera techniques 
and a romanticized view of life.

D ^ 4 U  u : n  r . «./%-•-%4-<n ------A  C  + ---------junjan \jii iiio paicma weit- aviuia, aiiu oicvcua
was the stage manager of his father’s Company 
until 1921, when he went to Hollywood to 
become a cameraman. He filmed many of the 
early Laurel and Hardy two-reel comedies and

George Stevens, 1957
AP/Wide World Photos

earned a reputation for meticulous craftsman- 
ship. Six years after he directed his first pic­
ture, Stevens achieved fame with Alice Adams
(1935) and Annie Oakley (1935). A series 
of comedies followed, including Swing Time
(1936) , a musical with Ginger Rogers and 
Fred Astaire; Vivacious Lady (1938); Woman 
of the Year (1942); The Talk of the Town 
(1942); and The More the Merrier (1943).

Stevens’ later films were praised for effective 
camera work and overall visual composition, 
for the careful integration of music and vi- 
suals, and for the skillful handling of senti­
mental themes. Although I Remember Mama 
(1948), his first postwar picture, idealized the 
past, it is praised for its realistic background 
and emotional restraint. He won the Academy 
Award for best directing for A Place in the Sun 
(1951), a screen adaptation of Theodore Drei- 
ser’s novel An American Tragedy, and again 
in 1956 for Giant. He is also remembered 
for Shane (1953), a westem now considered a 
classic; The Diary of Anne Frank (1959); and 
The Greatest Story Ever Told (1965). His last 
film was The Only Game in Town (1969).
Stevens, J(ohn) P(eters) (b. Feb. 2, 1868, 
North Andover, Mass., U.S.—d. Oct. 29, 
1929, Plainfield, N.J.), merchant who founded 
J.P. Stevens, one of the biggest firms in the 
American textile industry. *
John Stevens’ grandfather, Nathaniel Stevens, 

started in the textile industry during the War 
of 1812. Nathaniel’s son (John’s uncle) Moses 
took over the textile Company and made it 
one of the largest in the country.

John Stevens started his career working 
for a Boston dry-goods Commission house, 
Faulkner Page & Co., and by 1899 he had 
enough money to establish his own dry-goods 
Commission house in New York City, named 
J.P. Stevens & Co. His commission house 
prospered by selling the products of his un- 
cle’s Company. He also purchased interests in 
many textile firms in New England and was 
one of the first textile industrialists to invest 
heavily in mills in the South. He served as 
director of six textile mills.
Stevens, John (b. 1749, New York City—d. 
March 6, 1838, Hoboken, N.J., U.S.), Ameri­
can lawyer, inventor, and Promoter of the de­
velopment of steam power for transportation. 
His Petition to the U.S. Congress resulted in 
the Patent Law of 1790, the foundation of the 
present U.S. patent system.

In 1776 Stevens became a captain in the 
American Revolutionary army and later was 
promoted to colonel. Afterward, he became 
interested in the exploits of the American 
steamboat pioneers James Rumsey and John 
Fitch, and he developed a number of designs 
of his own for boilers and engines. It was with 
the view of protecting his inventions that he 
submitted to Congress his outline for a patent 
law. In 1802 he built a screw-driven steam­
boat, the first example of a powered screw 
applied to ship propulsion. His steamboat also 
incorporated a multitubular boiler, for which 
he was awarded a patent in 1803. The fol­
lowing year, Stevens completed an improved 
twin-screw steamboat that was successful in 
navigating the Hudson River.

Because of the inherent danger in using the 
high-pressure steam engines in his previous 
vessels, he began the design of a low-pressure 
engine to be used in a paddle-wheeled boat. Al­
though the American inventor Robert Fulton 
successfully launched his own paddle wheeler, 
the Clermont, in 1807 before Stevens could 
finish, he persisted and launched the 100-foot 
(30-metre) Phoenix in 1809. Since Fulton had 
a monopoly grant of navigation rights on the 
Hudson, Stevens sent the Phoenix to Philadel­
phia by sea, the first time a steamship ever 
navigated ocean waters. In 1811, at Philadel­
phia, he inaugurated the world’s first steam- 
ferry service.

In 1812 Stevens submitted plans to Congress 
for an armoured warship, but they were ig- 
nored. In that same year he published a Pam­
phlet entitled Documents Tending to Prove the 
Superior Advantages of Rail- Ways and Steam- 
Carriages over Canal Navigation, in which 
he outlined many phases of railway trans­
portation. To demonstrate the feasibility of 
railroads, in 1825 he built the first American 
steam locomotive. It was never put into com­
mercial service, however, and was run only 
on a 0.5-mile (0.8-kilometre) circular track on 
his estate in Hoboken.

John Stevens, oil on panel, attributed 
to John Trumbull; in the collection of 
the Stevens Institute of Technology
By courtesy of Stevens Institute of Technology, 
Hoboken, N.J.; photograph, Frick Art Reference 
Library

In 1815 Stevens obtained from the New Jer­
sey legislature the first charter ever granted in 
the United States for a railroad, and the Cam- 
den and Amboy Railroad and Transportation 
Company was formed in 1830.
Stevens, John Frank (b. April 25, 1853, 
near West Gardiner, Maine, U.S.—d. June 2, 
1943, Southem Pines, N.C.), American civil 
engineer and railroad executive who, as chief 
engineer of the Panama Canal from late 1905 
to April 1907, laid the basis for that project’s 
successful completion.

Stevens became an engineer and in 1875 
began working for various railroads. By 1895 
he had become chief engineer for the Great 
Northern Railway and had overseen the lay- 
ing of thousands of miles of track over diffi­
cult terrain. In 1905 he was appointed chief 
engineer of the Isthmian Canal Commission 
and thus became responsible for both the 
engineering and construction of the Panama 
Canal.

At the time of Stevens’ appointment, the 
canal-building project was a shambles. Stevens 
quickly created orderly planning, began a pro­
gram to eradicate the yellow-fever mosquito in 
the area, greatly expanded the network of rail- 
ways serving the project, improved the food 
supply, and generally made the Canal Zone 
livable for the American work force. Most im- 
portantly, he was instmmental in persuading 
President Theodore Roosevelt of the feasibility 
of a canal using a combination of locks and 
a dammed lake instead of the sea-level canal 
favoured by a majority of the Isthmian Canal 
Commission’s members. Roosevelt’s approval 
of the locked-canal plan ensured the success­
ful building of the Panama Canal (the alterna­
tive, sea-level design would have entailed the 
moving of much greater quantities of soil and 
rock than were technically feasible).

Stevens had laid the canal project on a firm 
basis, but he grew frustrated by his strenu- 
ous and demanding post and resigned it in 
April 1907. He was succeeded by George W. 
Goethals. Stevens subsequently served as an 
executive for several American railroads and 
was an engineering consultant for them.
Stevens, John Paul (b. April 20, 1920, 
Chicago), associate justice of the U.S. Supreme 
Court (from 1975).

Stevens was admitted to the bar in 1947 and 
served as a clerk for Justice Wiley B. Rutledge 
before joining a Chicago law firm to specialize 
in antitrust law. He also taught and served 
on various public commissions. In 1970 he 
was appointed circuit judge of the Court of 
Appeals of the seventh circuit by President 
Richard M. Nixon and gained a reputation 
for his legal attainments. He was appointed to 
the U.S. Supreme Court by President Gerald 
R. Ford in 1975 to fill the seat of William
O. Douglas. Stevens was an independently 
minded justice who occupied a centrist Posi­
tion on the Court.
Stevens, Nettie Maria (b. July 7, 1861, 
Cavendish, V t, U.S.—d. May 4, 1912, Balti­
more, Md.), American biologist and geneticist 
who was one of the first scientists to find 
that sex is determined by a particular chro- 
mosome.

Stevens earned a B.A. (1899) and M.A. 
(1900) from Stanford University. In 1903 she 
received a Ph.D from Bryn Mawr College 
(Pa.). She stayed on at Bryn Mawr as a re­
search fellow and associate in experimental 
morphology from 1903 to 1912.

Stevens investigated in the field of cytology, 
particularly the analysis of germ cells and the 
histology of regenerative processes in planari- 
ans and hydroids. She is best known for her 
contributions to the theory of sex determina- 
tion. In 1906 Stevens and Edmund Beecher 
Wilson independently discovered that sex was 
determined by the X and Y chromosomes. 
This was a finding of great significance to the



Science o f genetics, for it established the rela- 
tionship of cytology to heredity. Stevens sub­
sequently investigated the sex determination 
o f beetles, flies, plant life, and aphids, discov­
ering supemumerary chromosomes in certain 
insects and the paired state o f  chromosomes 
in flies and mosquitoes.
Stevens, Robert Livingston (b. Oct. 18, 
1787, Hoboken, N.J., U.S.—d. April 20, 1856, 
Hoboken), U.S. engineer and ship designer 
who invented the widely used inverted-T rail­
road rail and the railroad spike. He tested the 
first steamboat to use screw propellers, built 
by his father, the noted inventor John Stevens. 
He also assisted his father in the construction 
of the “Phoenix,” on which he served during 
the steamboat’s historie ocean voyage from 
New York to Philadelphia in 1809.

Stevens became a prominent figure in naval 
design. He developed a “false bow” for the 
steamboat “New Philadelphia,” which in­
creased its speed so that it was able to leave 
Albany, N.Y., in the moming and reach New 
York City before nightfall. In 1822 he built 
the ferryboat “Hoboken.”

Stevens designed the inverted-T rail in 1830; 
he found that rails laid on wooden ties, with 
crushed stone or gravel beneath, provided a 
roadbed superior to any known before. His 
rail and roadbed came into universal use in 
the United States. He also added the pilot, or 
cowcatcher, to the locomotive and increased 
the number of drive wheels to eight for better 
traction. In 1846 Stevens, an ardent yachts- 
man, designed the “Maria,” for 20 years one 
of the fastest yachts in the world.
Stevens, Thaddeus (b. April 4, 1792, 
Danville, Vt., U.S.—d. Aug. 11, 1868,
Washington, D.C.), U.S. Radical Republican 
congressional leader during Reconstruction 
(1865-77) who battled for freedmen’s rights

Thaddeus Stevens
By courtesy of the National Archives, Washington,
D.C.

and insisted on stem requirements for read- 
mission of Southem States into the Union 
after the Civil War (1861-65).
Admitted to the Maryland bar, he moved to 

Pennsylvania to practice law in 1816. Having 
witnessed the oppressive slave system at close 
range, he early developed a fierce hatred of 
bondage and defended numbers of fugitives 
without fee. An anti-Masonic member of the 
state legislature (1833-41), he proved himself 
a friend of banks, internal improvements, and 
public schools and a foe of Freemasons, Jack- 
sonian Democrats, and slaveholders. Serving 
as a Whig in the U.S. House of Representa- 
tives (1849-53), he advocated tariff increases 
and opposed the fugitive slave Provision of 
the Compromise of 1850.

In the middle of the decade he joined the 
newly formed Republican Party, which op­
posed extension of slavery into the westem 
territories; again he was elected to Congress 
(1859-68), where he became, in the words of 
a fellow member, the “natural leader, who 
assumed his place by common consent.” He 
exerted this leadership by means of his sar- 
castic eloquence, his parliamentary skills, and

his privileges as chairman of the Ways and 
Means Committee and later of the Appropri- 
ations Committee.
After the war Stevens emerged as one of 

the most militant of the Radical Republicans, 
consistently striving for justice for the black 
masses. Alert to the retum to power of tra­
ditional white Southem leadership, he argued 
that the seceded States were in the condition 
of “conquered provinces” to which restraints 
of the Constitution did not apply.
When Congress met in December 1865, 

Stevens took the lead in excluding the tradi­
tional senators and representatives from the 
South. As a member of the joint Committee 
on Reconstmction, he played an important 
part in the preparation of the Fourteenth (due 
process) Amendment to the Constitution and 
the military reconstmction acts of 1867. View- 
ing Pres. Andrew Johnson as “soft” toward 
the South, he introduced the resolution for his 
impeachment (1868) and served as chairman 
of the committee appointed to draf! impeach­
ment articles. Throughout this period Stevens 
urged that Southem plantations be taken from 
their owners and that part of the land be di­
vided among freedmen, with proceeds of the 
balance to be used toward paying off the na­
tional war debt; this confiscation plan failed, 
however, to gain congressional support.
In failing health, Stevens requested that he 

be buried among Negroes resting in a ceme- 
tery in Lancaster, Pa. On his tombstone were 
carved the words he had composed, explain- 
ing that he had chosen this place so that he 
might “illustrate in death” the principle he had 
“advocated throughout a long life”; namely, 
“Equality of man before his Creator.”
Stevens, Wallace (b. Oct. 2, 1879, Reading, 
Pa., U.S.—d. Aug. 2, 1955, Hartford, Conn.), 
U.S. poet whose work explores the interaction 
of reality and what man can make of reality 
in his mind. It was not until late in life that 
Stevens was read at all widely or recognized 
as a major poet by more than a few.

Stevens attended Harvard for three years, 
worked briefly for the New York Herald Tri­
bune, and then won a degree (1904) at the 
New York Law School and practiced law in 
New York City. His first published poems, 
aside from college verse, appeared in 1914 in 
Poetry, and thereafter he was a frequent con- 
tributor to the literary magazines. In 1916 he 
joined an insurance firm in Hartford, Conn., 
rising in 1934 to vice president, a position he 
held until his death.
Harmonium (1923), his first book, sold fewer 

than 100 copies but received some favourable 
critical notices; it was reissued in 1931 and 
in 1947. In it he introduced the imagination- 
reality theme that occupied his Creative life- 
time, making his work so unified that he con­
sidered three decades later calling his collected 
poems “The Whole of Harmonium.”

Wallace Stevens, 1952
©  Rollie McKenna
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He displayed his most dazzling verbal bril- 
liance in his first book; he later tended 
to relinquish surface lustre for philosophical 
rigour. In Harmonium appeared such poems 
as “Le Monocle de Mon Oncle,” “Sunday 
Moming,” “Peter Quince at the Clavier,” 
and Stevens’ own favourites, “Domination of 
Black” and “The Emperor of Ice-Cream”; all 
were frequently republished in anthologies. 
Harmonium also contained “Sea Surface Füll 
of Clouds,” in which waves are described in 
terms of such unlikely equivalents as umbrel- 
las, French phrases, and varieties of chocolate, 
and “The Comedian as the Letter C,” in which 
he examines the relation of the poet, or man 
of imagination, to society.

In the 1930s and early ’40s, this theme was 
to reappear, although not to the exclusion of 
others, in Stevens’ Ideas of Order (1935), The 
Man with the Blue Guitar (1937), and Parts of 
a World (1942). Transport to Summer (1947) 
incorporated two long sequences that had ap­
peared earlier: “Notes Towards a Supreme 
Fiction” and “Esthétique du Mal” (“Aesthetic 
of Evil”), in which he argues that beauty is 
inextricably linked with evil. The Auroras of 
Autumn (1950) was followed by his Collected 
Poems (1954), which eamed him the Pulitzer 
Prize for Poetry. A volume of critical essays, 
The Necessary Angel, appeared in 1951.
After Stevens’ death, Samuel French Morse 

edited Opus Posthumous (1957), including 
poems, plays, and prose omitted from the 
earlier collection. Robert Buttel, in Wallace 
Stevens: The Making of Harmonium (1967), 
included some of Stevens’ juvenilia. Holly 
Stevens, the poet’s daughter, published Sou­
venirs and Prophecies: The Young Wallace 
Stevens (1977), which included the complete 
juvenilia and joumals. A late critical commen­
tary is provided by Harold Bloom in Wallace 
Stevens: The Poems of Our Climate (1977).
Stevens Point, city, seat (1867) of Portage 
County, central Wisconsin, U.S., on the Wis­
consin River, 68 mi (109 km) west-northwest 
of Appleton. Settled in 1839 by George 
Stevens, it became the service centre for a 
lumbering community and grew in the 1870s 
after the arrival of the Wisconsin Central 
Railroad (the Soo Line). Polish immigrants 
influenced its cultural development. Diversi- 
fied manufacturing includes paper products, 
fumiture, fishing equipment, and beer. The 
Sentry Insurance Company is headquartered 
there. The University of Wisconsin—Stevens 
Point was founded as a teacher’s college in 
1894. Inc. 1858. Pop. (1980) 22,970.
Stevenson, Adlai E(wing) (b. Oct. 23, 1835, 
Christian County, Ky., U.S.—d. June 14, 
1914, Chicago), Democratie lawyer and leg- 
islator who rose to be vice president of the 
United States (1893-97).

Beginning his practice of law in Metamora, 
111., Stevenson was stimulated by the famous 
Lincoln-Douglas debates, which took place 
during the Illinois senatorial campaign of 
1858. He soon became involved in local and 
national politics and was appointed to his 
first public office as a master in Chancery in 
1860. In 1865 he was elected state’s attomey. 
Chosen twice for the U.S. House of Repre­
sentatives (1875-76, 1879-80), he stood for 
low tariffs and a soft money policy; he also 
took a conspicuous part in the congressional 
debate protesting the manner of settlement in 
the disputed presidential election of 1876.

When Grover Cleveland was elected pres­
ident (1885-89) on the Democratie ticket, 
Stevenson served as first assistant postmaster 
general. Upon Cleveland’s renomination four 
years later, Stevenson was selected as the vice 
presidential candidate who could best unite all 
factions of the party. At the end of his term 
in office, he was appointed by Pres. William
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McKinley to serve as chairman of a Commis­
sion sent to Europe to work for international 
bimetallism. Twice afterward he ran unsuc- 
cessfully—for vice president (1900) and for 
govemor of Illinois (1908). His grandson and 
namesake was a govemor of Illinois and twice 
an unsuccessful candidate for president.
Stevenson, Adlai E(wing) (b. Feb. 5, 1900, 
Los Angeles—d. July 14, 1965, London), 
U.S. political leader and diplomat who helped 
found the United Nations (UN), where he 
served as chief U.S. delegate (1961-65); he is

Adlai Stevenson, 1965
AP/Wide World Photos

mainly remembered by his countrymen as the 
eloquent, witty, but unsuccessful Democratie 
candidate for the presidency in 1952 and 1956.

Moving with his family in 1906 to Bloom­
ington, 111., he followed in the footsteps of 
his grandfather, Vice Pres. Adlai E. Steven­
son (1893-97), by entering the practice of law 
(Chicago, 1926) and devoting himself to pub­
lic service. He headed the Civil Rights Com­
mittee of the Chicago Bar Association, and— 
in a period when isolationism was rampant in 
the Midwest—was chairman of the Chicago 
chapter of the Committee to Defend America 
by Aiding the Allies. From 1941 to 1944 he 
was special assistant to the U.S. secretary of 
the navy, and in 1943 he headed a Foreign 
Economic Administration mission to Italy to 
develop a U.S. relief program. Two years later 
he became assistant to the secretary of state 
and served as an adviser to the U.S. delegation 
to the San Francisco Conference that founded 
the UN. He was named senior adviser to the 
U.S. delegation at the first meeting of the UN 
General Assembly in London (1946) and was 
a U.S. delegate at Assembly meetings in New 
York (1946-47).

In 1948 Stevenson was elected govemor of 
Illinois by a larger majority than any other 
candidate had received in the history of the 
state. His administration was characterized by 
far-reaching reforms: establishment of a merit 
system for state police, improved care and 
treatment of patients in state mental hospitals, 
greater state aid for schools, and a revitalized 
civil service.

In spite of his refusal to seek the presidential 
nomination in 1952, he was drafted by the 
Democratie National Convention in Chicago. 
He waged a vigorous campaign, but the pop­
ulär appeal of wartime hero Gen. Dwight D. 
Eisenhower proved irresistible. Stevenson was 
defeated a second time four years later, again 
by Eisenhower.

With the election of Pres. John F. Kennedy 
in 1960, Stevenson was appointed chief U.S. 
representative to the UN, holding Cabinet 
rank and the title of ambassador. He served 
until his death, helping to assuage some of the 
worst international tensions—brought on by 
the financial difficulties of the parent Organi­
zation, by the Cold War, and by the sensitivity 
of emerging African and Asian nations to tra­
ditional Westem leadership. Stevenson’s pub­
lished works include Call to Greatness (1954);

What I Think (1956); Friends and Enemies
(1958); Looking Outward: Years of Crisis at 
the United Nations (1963); and The Papers of 
Adlai E. Stevenson (1972- ).

His eldest son, Adlai E. Stevenson III, was 
elected to the U.S. Senate from Illinois in 
1970 and again in 1974 (retiring in 1981), 
after serving in the state legislature (1965-67) 
and as state treasurer (1967-70).
Stevenson, Robert (b. June 8, 1772, Glas­
gow—d. July 12, 1850, Edinburgh), civil en­
gineer who in 1797 succeeded his stepfather, 
Thomas Smith, as a member of the Scottish 
Lighthouse Board. In that capacity until 1843, 
he designed and built lighthouses (1797-1843) 
and invented intermittent and flashing lights 
as well as the hydrophore (an instrument for 
obtaining specimens from water). He wrote 
Account of the Bell Rock Lighthouse (1824), 
the famous lighthouse that he built (1807—12) 
in collaboration with John Rennie on an iso­
lated site, the first such in Scotland. Three of 
Stevenson’s sons, Alan, David, and Thomas, 
were associated with him in the practice of 
engineering; Thomas was the father of the 
writer Robert Louis Stevenson.
Stevenson, Robert Louis (Balfour) (b.
Nov. 13, 1850, Edinburgh—d. Dec. 3, 1894, 
Vailima, Samoa), Scottish essayist, poet, and 
author of fiction and travel books, best known 
for his novels Treasure Island (1881), Kid- 
napped (1886), Strange Case of Dr. Jekyll and 
Mr. Hyde (1886), and The Master of Bal- 
lantrae (1889).
Early life. Stevenson was the only son of 

Thomas Stevenson, a prosperous civil engi­
neer, and his wife, Margaret Isabella Balfour. 
His poor health made regulär schooling dif­
ficult, but he attended Edinburgh Academy 
and other schools before, at 17, entering Ed­
inburgh University, where he was expected to 
prepare himself for the family profession of 
lighthouse engineering. But Stevenson had no 
desire to be an engineer, and he eventually 
agreed with his father, as a compromise, to 
prepare instead for the Scottish bar.

Robert Louis Stevenson
Brown Brothers

He had shown a desire to write early in life, 
and once in his teens he had deliberately set 
out to learn the writer’s craft by imitating a 
great variety of models in prose and verse. 
His youthful enthusiasm for the Covenanters 
(i.e., those Scotsmen who banded together to 
defend their version of Presbyterianism in the 
17th Century) led to his writing The Pentland 
Rising, his first printed work. During his years 
at the university he rebelled against his par- 
ents’ religion and set himself up as a liberal 
bohemian who abhorred the alleged cmelties 
and hypocrisies of bourgeois respectability.

In 1873, in the midst of painful differences 
with his father, he visited a married cousin in

Suffolk, England, where he met Sidney Colvin, 
the English scholar, who became a lifelong 
friend, and Fanny Sitwell (who later married 
Colvin). Sitwell, an older woman of charm 
and talent, drew the young man out and won 
his confidence. Soon Stevenson was deeply in 
love, and on his retum to Edinburgh he wrote 
her a series of letters in which he played the 
part first of lover, then of worshipper, then 
of son. One of the several names by which 
Stevenson addressed her in these letters was 
“Claire,” a fact that many years after his death 
was to give rise to the erroneous notion that 
Stevenson had had an affair with a humbly 
bom Edinburgh girl of that name. Eventually 
the passion tumed into a lasting friendship.

Later in 1873 Stevenson suffered severe res­
piratory illness and was sent to the French 
Riviera, where Colvin later joined him. He 
retumed home the following spring. In July 
1875 he was called to the Scottish bar, but 
he never practiced. Stevenson was frequently 
abroad, most often in France. Two of his jour- 
neys produced An Inland Voyage (1878) and 
Travels with a Donkey in the Cévennes (1879). 
His career as a writer developed slowly. His 
essay “Roads” appeared in the Portfolio in 
1873, and in 1874 “Ordered South” appeared 
in Macmillan’s Magazine, a review of Lord 
Lytton’s Fahles in Song appeared in the Fort- 
nightly, and his first contribution (on Victor 
Hugo) appeared in The Cornhill Magazine, 
then edited by Leslie Stephen, a critic and 
biographer. It was these early essays, carefully 
wrought, quizzically meditative in tone, and 
unusual in sensibility, that first drew attention 
to Stevenson as a writer.

Stephen brought Stevenson into contact with 
Edmund Gosse, the poet and critic, who be­
came a good friend. Later, when in Edinburgh, 
Stephen introduced Stevenson to the writer 
W.E. Henley. The two became warm friends 
and were to remain so until 1888, when a 
letter from Henley to Stevenson containing a 
deliberately implied accusation of dishonesty 
against the latter’s wife precipitated a quarrel 
that Henley, jealous and embittered, perpet- 
uated after his friend’s death in a venomous 
review of a biography of Stevenson.

In 1876 Stevenson met Fanny Vandegrift Os- 
boume, an American lady separated from her 
husband, and the two feil in love. Stevenson’s 
parents’ horror at their son’s involvement 
with a married woman subsided somewhat 
when she retumed to California in 1878, but 
it revived with greater force when Stevenson 
decided to join her in August 1879. Steven­
son reached California ill and penniless (the 
record of his arduous joumey appeared later 
in The Amateur Emigrant, 1895, and Across 
the Plains, 1892). His adventures, which in­
cluded coming very near death and eking 
out a precarious living in Monterey and San 
Francisco, culminated in marriage to Fanny 
Osboume (who was by then divorced from 
her first husband) early in 1880. About the 
same time a telegram from his relenting father 
offered much-needed financial support, and 
after a honeymoon by an abandoned silver 
mine (recorded in The Silverado Squatters, 
1883) the couple sailed for Scotland to achieve 
reconciliation with the Thomas Stevensons. 
Romantic novels. Soon after his retum, 

Stevenson, accompanied by his wife and his 
stepson, Lloyd Osboume, went, on medical 
advice (he had tuberculosis), to Davos, Switz. 
The family left there in April 1881 and spent 
the summer in Pitlochry and then in Brae- 
mar, Scot. There, in spite of bouts of illness, 
Stevenson embarked on Treasure Island (be­
gun as a game with Lloyd), which started as 
a serial in Young Folks, under the title The 
Sea-Cook, in October 1881. Stevenson fin- 
ished the story in Davos, to which he had 
retumed in the autumn, and then started on 
Prince Otto (1885), a more complex but less 
successful work. Treasure Island is an adven- 
ture presented with consummate skill, with



atmosphere, character, and action superbly 
geared to one another. The book is at once 
a gripping adventure tale for boys and a wry 
comment on the ambiguity of human mo- 
tives.

In 1881 Stevenson published Virginibus 
Puerisque, his first collection of essays, most 
of which had appeared in The Cornhill. The 
winter of 1881 he spent a ta  chalet in Davos. 
In April 1882 he left Davos; but a stay in 
the Scottish Highlands, while it resulted in 
two of his finest short stories, “Thrawn Janet” 
and “The Merry Men,” produced hing herii- 
orrhages, and in September he went to the 
south of France. There the Stevensons finally 
settled at a house in Hyères, where, in spite 
of intermittent illness, Stevenson was happy 
and worked well. He revised Prince Otto, 
worked on A Child’s Garden of Verses (first 
called Penny Whistles), and began The Black 
Arrow: A Tale of the Two Roses (1888), a his­
torical adventure tale deliberately written in 
anachronistic language. The threat of a cholera 
epidemie drove the Stevensons from Hyères 
back to England. They lived at Böumemouth 
from September 1884 until July 1887, but 
his frequent bouts of dangerous illness proved 
conclusively that the British climate, even in 
the south of England, was not for him. The 
Boumemouth years were fruitful, however. 
There he got to know and love Henry James. 
There he revised A Child’s Garden (first pub­
lished in 1885) and wrote “Markheim,” Kid- 
napped, and Strange Case of Dr. Jekyll and 
Mr. Hyde. The poems in A Child’s Garden 
represent with extraordinary fidelity an adult’s 
recapturing of the emotions and sensations of 
childhood; there is nothing quite like them in 
English literature. In Kidnapped the fruit of 
his researches into 18th-century Scottish his­
tory and of his feeling for Scottish landscape, 
history, character, and local atmosphere mu- 
tually illuminate one another. But it was Dr. 
Jekyll—both moral allegory and thriller—that 
established his reputation with the ordinary 
reader.

In August 1887, still in search of health, 
Stevenson set out for America with his wife, 
mother, and stepson. On arriving in New 
York, he found himself famous, with editors 
and publishers offering lucrative contracts. He 
stayed for a while in the Adirondack Moun­
tains, where he wrote essays for Scribner’s 
and began The Master of Ballantrae. This 
novel, another exploration of moral ambigu- 
ities, contains some of his most impressive 
writing, although marred by its contrived con- 
clusion.

Life in the South Seas. In June 1888 
Stevenson, accompanied by his family, sailed 
from San Francisco in the schooner yacht 
“Casco,” which he had chartered, on what 
was intended to be an excursion for health 
and pleasure. In fact, he was to spend the 
rest of his life in the South Seas. They went 
first to the Marquesas Islands, then to Faka- 
rava Atoll, then to Tahiti, then to Honolulu, 
where they stayed nearly six months, leaving 
in June 1889 for the Gilbert Islands, and then 
to Samoa, where he spent six weeks.

During his months of wandering around the 
South Sea islands, Stevenson made intensive 
efforts to understand the local scene and the 
inhabitants. As a result, his writings on the 
South Seas (In the South Seas, 1896; A Foot­
note to History, 1892) are admirably pungent 
and perceptive. He was writing first-rate jour­
nalism, deepened by the awareness of land­
scape and atmosphere, such as that so notably 
rendered in his description of the first landfall 
at Nuku Hiva in the Marquesas.

In October 1890 he retumed to Samoa from 
a voyage to Sydney and established himself 
and his family in patriarchal status at Vailima, 
his house in Samoa. The climate suited him; 
he led an industrious and active life; and, when 
he died suddenly, it was of a cerebral hemor- 
rhage, not of the long-feared tuberculosis. His

work during those years was moving toward 
a new maturity. While Catriona (U.S. title, 
David Balfour, 1893) marked no advance in 
technique or imaginative scope on Kidnapped, 
to which it is a sequel, The Ebb-Tide (1894), 
a grim and powerful tale written in a dispas- 
sionate style (it was a complete reworking of 
a first draft by Lloyd Osboume), showed that 
Stevenson had reached an important transi- 
tion in his literary career. The next phase was 
demonstrated triumphantly in Weir of Her- 
miston (1896), the unfinished masterpiece on 
which he was working on the day of his death. 
“The Beach of Falesä” (first published 1892; 
included in Island Night’s Entertainments, 
1893), a story with a finely wrought tragic 
texture, as well as the first part of The Master 
of Ballantrae, pointed in this direction, but 
neither approaches Weir. Stevenson achieved 
in this work a remarkable richness of tragic 
texture in a style stripped of all superfluities. 
The diaiogue contains some of the best Scots 
prose in modern literature. Fragment though 
it is, Weir of Hermiston stands as a great work 
and Stevenson’s masterpiece.
Assessment. Stevenson was an indefatigable 

letter writer, and his letters (edited by Sidney 
Colvin in 1899) provide a lively and enchant- 
ing picture of the man and his life. But Colvin 
omitted many of the most interesting letters 
and compressed and dovetailed others, with 
the result that many important facts about 
Stevenson’s emotional life remained unknown 
until the true text of all the letters was ävail- 
able. Colvin presented Stevenson’s letters to 
Fanny Sitwell to what is now the National 
Library of Scotland with the proviso that they 
were not to be opened until 1949; the revealing 
and often fascinating letters to Charles Baxter, 
a friend, were deposited in the Yale Univer­
sity Library. Stevenson’s biography suffered 
from his being early canonized; later writers 
built up a counteipicture of an immoral swag- 
gerer restrained into reluctant respectability 
by a jealous wife. Access to the crucial letters 
yielded a picture of a Stevenson who was nei­
ther the “seraph in chocolate” against whom 
Henley protested nor a low-living rake nor an 
optimistic escapist nor the happy invalid but 
a sensitive and intelligent writer who had no 
illusions about life and wryly made the best 
of a world to which he did not profess to have 
the key.

His literary reputation has also fluctuated. 
The reaction against him set in soon after 
his death: he was considered a mannered and 
imitative essayist or only a writer of children’s 
books. But eventually the pendulum began to 
swing the other way, and by the 1950s his 
reputation was established among the more 
disceming as a writer of originality and power; 
whose essays at their best are cogent and per­
ceptive renderings of aspects of the human 
condition; whose novels are either brilliant 
adventure stories with subtle moral overtones 
ör original and impressive presentations of 
human action in terms of history and topogra- 
phy as well as psychology; whose short stories 
produce some new and effective permutations 
in the relation between romance and irony or 
manage to combine horror and suspense with 
moral diagnosis; whose poems, though not 
showing the highest poetic genius, are often 
skillful, occasionally (in his use of Scots, for 
example) interesting and original, and some­
times (in A Child’s Garden) valuable for their 
exhibition of a special kind of sensibility.

(D.Da.)
m a j o r  w o r k s . T ales  a n d  novels. N e w  A ra b ia n  
N igh ts, 2 vol. (1882; the stories in vol. 1 ap­
peared as L a tte r -D a y  A ra b ia n  N igh ts, 1878; those 
in vol. 2 had appeared in T h e C o rn h ill and other 
magazines); T reasu re  I s la n d  (1883; serialized in 
a slightly different form in Y ou n g  F olks, 1881- 
82); M o re  N ew  A ra b ia n  N igh ts, with Fanny Van 
de Grift Stevenson (1885); P rin ce  O tto  (1885); 
S tra n g e  C a se  o f  Dr. J e k y l l  a n d  M r. H y d e  (1886); 
K id n a p p e d  (1886; in Y ou n g  F olks, 1886); T h e
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M e r r y  M en  a n d  O th er  T a les  a n d  F a b le s (1887), 
including “Thrawn Janet” and “Olalla”; T h e  B la c k  
A rro w : A  T a le  o f  th e  T w o  R o se s  (1888; in Y o u n g  
F olks, 1883); T h e M a s te r  o f  B a lla n tr a e  (1889; se­
rialized in S c r ib n e r ’s  M a g a zin e , 1888-89); C a tr i­
o n a  (1893), a sequel to K id n a p p e d ; T h e  E b b -T id e , 
with Lloyd Osbourne (1894; serialized in T o-D ay, 
1893-94); W eir  o f  H e rm is to n  (unfinished 1896); 
S i. Ives, completed by Sir Arthur Quiller-Couch, 
pseudonym “Q” (1897).

E ss a y s  a n d  m iscellan eou s. A n  I n la n d  V o ya g e
(1878) ; T ravels  w ith  a  D o n k e y  in  th e  C éven n es
(1879) ; V irg in ibu s P u erisqu e  (1881), collected es­
says, mainly from T h e C o rn h ill M a g a z in e ;  F a m il­
ia r  S tu d ie s  o f  M e n  a n d  B o o k s  (1882); M e m o r ie s  
a n d  P o r tra its  (1887), 16 essays; A cro ss  th e  P la in s  
(1892), 12 essays; V a ilim a  L e tters, to Sidney 
Colvin (1895); F ro m  S c o tla n d  to  S ilve ra d o , ed. by 
J.D. Hart (1966), brings together all Stevenson’s 
previously published and unpublished writings 
about his trip to California in 1879-80.

P o e try . A  C h ild ’s  G arden  o f  V erses (1885); Un- 
d erw o o d s  (1887), 38 poems in English, 16 in Scots; 
B a lla d s  (1890); S o n g s  o f  T ra vel a n d  O th e r  V erses  
(1896). C o lle c te d  P o em s, ed. by J. Adam Smith, 
2nd ed. (1971), is the Standard edition of Steven­
son’s poetry.
b i b l i o g r a p h y . Bibliographies of works by and 
about Stevenson include William F. Prideaux, A  
B ib lio g ra p h y  o f  th e  W o rk s  o f  R o b e r t L o u is  S te v e n ­
son , rev. by F.V. Livingston (1917, reprinted 
1968); and George L. McKay (comp.), Ä  S te v e n ­
son  L i b r a r y . .  . ,  F o rm e d  b y  E d w in  J. B ein ecke , 6 
vol. (1951-64).

Of the many collected editions of Stevenson’s 
works the following are notable: Pentland edi­
tion, ed. by Edmund Gosse, 20 vol. (1906-07); 
Swanston edition, 25 vol. (1911-12); Vailima edi­
tion, ed. by Lloyd Osbourne, with prefatory notes 
by Fanny Van de Grift Stevenson, 26 vol. (1922- 
23, reprinted 1974); Skerryvore edition, 30 vol. 
(1924-26); Tusitala edition, 35 vol. (1923-24); 
South Seas edition, 32 vol. (1925). James D. Hart 
(ed.), F ro m  S c o tla n d  to  S ilve ra d o  (1966), brings to­
gether all of Stevenson’s previously published and 
unpublished writings about his trip to California 
in 1879-80, with a biographical introduction.

T h e  L e tte r s  o f  R o b e r t L o u is  S teven so n  to  H is  
F a m ily  a n d  F rien d s were edited by Sidney Colvin 
(2 vol., 1899; 4 vol., 1911, reprinted 1969), but 
these are far from complete, and the text has 
sometimes been tampered with. Stevenson’s lively 
and important correspondence with his lifelong 
friend Charles Baxter, R L S : S teven so n  ’s  L e tte r s  to  
C h a rles  B aer, was edited by De Lancey Ferguson 
and Marshall Waingrow (1956).

The official biography of Stevenson is by his 
cousin Graham Balfour, T h e L ife  o f  R o b e r t L o u is  
S teven son , 2 vol. (1901, reprinted 1968). This is 
valuable, but there are serious omissions and eva- 
sions. The Standard modern biography is Joseph 
C. Furnas, V oyage  to  W in dw ard : T h e  L ife  o f  
R o b e r t L o u is  S teven so n  (1951, reprinted 1980). 
Malcolm Elwin, T h e S tra n g e  C a se  o f  R o b e r t L o u is  
S teven so n  (1950, reprinted 1971); Richard Alding- 
ton, P o r tra it o f  a  R e b e l (1957); and David Daiches, 
R o b e r t L o u is  S teven so n  a n d  H is  W o rld  (1974), are 
lively retellings of the life. Jenni Calder, R o b er t  
L o u is  S teven son : A  L ife  S tu d y  (1980), explores and 
explains a man and a writer. H e n r y  J a m e s  a n d  
R o b e r t L o u is  S teven son : A  R e c o r d  o f  F rien d sh ip  
a n d  C ritic ism , ed. by J. Adam Smith (1948), gives 
an account of the relationship between the two 
writers and prints both their criticisms of each 
other’s work and their letters to each other.

Critical works on Stevenson are David Daiches, 
R o b e r t L o u is  S teven so n  (1946); Lettice Cooper, 
R o b e r t L o u is  S teven so n  (1947); Robert Kiely, 
R o b e r t L o u is  S teven so n  a n d  th e  F ic tio n  o f  A d ve n ­
tu re  (1964); and Edwin M. Eigner, R o b e r t L o u is  
S teven so n  a n d  R o m a n tic  T ra d itio n  (1966). Paul 
Maixner (ed.), R o b er t L o u is  S teven so n : T h e  C r it i­
c a l H e r i ta g e  (1981), presents re views and critical 
assessments from 1878 to 1924 that represent the 
debate on Stevenson’s reputation.
Stevin, Simon (b. 1548, Bruges—d. 1620, 
The Hague or Leiden, Neth.), Flemish math- 
ematician who helped standardize the use of 
decimal fractions and aided in refuting Ar-
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istotle’s doctrine that heavy bodies fall faster 
than light ones.

Stevin was a merchant’s clerk in Antwerp for 
a time and eventually rose to become com-

Stevin, detail of an oil painting by an unknown artist; 
University Library of Leiden, Neth.
By courtesy of the University Library of Leiden, Neth.

missioner of public works and quartermaster 
general of the army under Prince Maurice of 
Nassau. He engineered a system of sluices to 
flood certain areas and drive off any enemy, 
an important defense of Holland. He also in­
vented a 26-passenger carriage with sails for 
use along the seashore.
In De Beghinselen der Weeghconst (1586; 

“Statics and Hydrostatics”) Stevin published 
the theorem of the triangle of forces. The 
knowledge of this triangle of forces, equivalent 
to the parallelogram diagram of forces, gave 
a new impetus to the study of statics, which 
had previously been founded on the theory of 
the lever. He also discovered that the down­
ward pressure of a liquid is independent of 
the shape of its vessel and depends only on its 
height and base.

In 1585 Stevin published a small Pamphlet, 
La Thiende (“The Tenth”), in which he pre­
sented an elementary and thorough account 
of decimal fractions and their daily use. Al­
though he did not invent decimal fractions 
and his notation was rather unwieldy, he es­
tablished their use in day-to-day mathematics. 
He declared that the universal introduction of 
decimal coinage, measures, and weights would 
be only a question of time. The same year 
he wrote La Disme (“The Decimal”) on the 
same subject.

Stevin published a report in 1586 on his ex­
periment in which two lead spheres, one 10 
times as heavy as the other, feil a distance of 
30 feet in the same time. His report received 
little attention, though it preceded by three 
years Galileo’s first treatise conceming gravity 
and by 18 years Galileo’s theoretical work on 
falling bodies.
stew, dish of meat, poultry, or fish, usually 
with vegetables, cooked in liquid in a closed 
vessel over low heat. Prepared properly, the 
stew never boils, but simmers at about 190° F 
(88 ° C), a process that tenderizes tougher foods 
and mingles flavours. Meats to be stewed are 
cut in cubes, fowls are jointed, and fish is 
cut in steaks or chunks. For brown stews, the 
meat pieces (and sometimes a portion of the 
vegetables) are seared in hot fat before the liq­
uid is added. Poultry is often cooked a blanc, 
without browning, as are delicate veal and 
lamb stews. Root vegetables (carrots, onions, 
tumips, parsnips, and potatoes), tomatoes, 
and celery are commonly added to stews. The 
sauce that develops as the dish cooks may 
be thickened by pureeing the vegetables or by 
incorporating flour or egg yolks.

The French ragout a brun is a brown stew 
that is flavoured with garlic, tomato, and 
herbs. A navarin is a ragout ä brun made 
with lamb or mutton; navarin ä la printanière 
has been gamished with new potatoes, car­

rots, peas, onions, and turnips. Fricassees and 
blanquettes are “white” stews of poultry (in 
the case of fricassee), veal, or lamb. They are 
delicately flavoured with mushrooms, mild 
vegetables, and herbs; the sauce is thickened 
with egg yolks and cream.

Stews are found in virtually all of the world’s 
cuisines. Gulyas (goulash, q.v.), pörkölt, pa- 
prikas, and tokany are four stews that have 
been called the four pillars of Hungarian cook- 
ing. Bigos, a hunter’s stew of Poland, combines 
a variety of fresh and cured meats, game, cab- 
bage or Sauerkraut, and aromatic vegetables. 
Irish stew is a simple “white” dish of mut­
ton, onions, and potatoes. A Greek stifado of 
beef is flavoured with red wine, onions, toma­
toes, bay leaf, and garlic, and it may contain 
cubes of feta cheese. Two American stews de­
serve mention: Brunswick stew (originating in 
Brunswick County, Virginia) combines squir­
rel, rabbit—more commonly today, chicken— 
sweet com, lima beans, tomatoes, okra, and 
onions; Kentucky’s burgoo is similar, adding 
beef and potatoes, carrots, tumips, and other 
vegetables.

Fish stews may be made with freshwater 
or ocean fish; often a variety is used, with 
shellfish. Notable are the French meurette, 
matelote, cotriade, and bouillabaisse (q. v.); the 
Spanish zarzuela; the Italian cacciucco; the 
Belgian waterzooi; and the cioppino of the 
United States.
Steward, Julian H(aynes) (b. Jan. 31, 
1902, Washington, D.C.—d. Feb. 6, 1972, 
Urbana, 111., U.S.), American anthropologist 
best known as one of the leading neoevolu- 
tionists of the mid-20th Century and as the 
founder of the theory of cultural ecology. He 
also did studies of the social Organization of 
peasant villages, conducted ethnographic re­
search among the North American Shoshoni 
Indians and various South American Indians, 
and was an early proponent of area studies.

Steward received his B.A. from Comell Uni­
versity in 1925 and his Pli.D. froni the Uni­
versity of California, Berkeley, in 1929. He 
was affiliated with several universities before 
joining the American Bureau of Ethnology 
of the Smithsonian Institution in 1935. He 
became successively the senior anthropologist 
(1938) and director of the Institute of Social 
Anthropology (1943-46).

Steward’s work drew on several disciplines, 
including anthropology, archaeology, history, 
ecology, and ethnography. He was editor of 
the massive ethnographic study Handbook of 
South American Indians, 1 vol. (1946-59), a 
survey of cultures published by the Bureau of 
American Ethnology in cooperation with the 
U.S. Department of State.

Steward’s chief theoretical work was anthol- 
ogized in Theory of Culture Change: The 
Methodology of Multilinear Evolution (1955), 
in which he attempted to show that social 
Systems arise out of labour pattems which, 
in turn, are determined by the technological 
adaptation of a people to their natural en­
vironment. Although there are cross-cultural 
similarities of social change, the exigencies of 
differing physical and historical settings pro­
duce different social manifestations in each 
case, resulting in what Steward called “mul­
tilinear evolution.” Similarly, his book Irri­
gation Civilizations (1955) illustrates how the 
collective labour and centralized authority re­
quired for irrigation in an arid climate re- 
sulted in increased social stratification and, 
ultimately, in the development of the state in 
various areas of the world.
After teaching at Columbia University (1946- 

52), Steward joined the faculty of the Univer­
sity of Illinois and became professor emeritus 
in 1967.
steward, lord: see lord steward, 
steward, lord high: see lord high steward. 
Stewart, H o u s e  o f : see Stuart, House of.

Stewart, Alexander: see Albany, Alexander 
Stewart, duke of.
Stewart, Alexander Turney (b. Oct. 12, 
1803, Lisburn, County Antrim, Ire.—d. April 
10, 1876, New York City), American textile 
merchant whose dry-goods store grew into a 
giant Wholesale and retail business.

Stewart came to New York City from Ireland 
as an adolescent. He returned to Ireland a few 
years later to collect an inheritance, which 
he used to purchase $3,000 in Irish lacès. 
With this stock he returned to New York and 
opened a small dry-goods store in 1823. His 
business expanded steadily until, in 1846, he 
built a huge marble building for his retail and 
Wholesale operations.

Instead of haggling over prices with each in­
dividual customer, Stewart set Standard prices 
on all his goods, which was an innovation in 
his time. He was also systematic in his rela­
tions with his employees, paying a low wage 
and imposing a system of fines for failings. 
With the outbreak of the American Civil War, 
Stewart won huge government contracts to 
supply the Union Army and Navy with uni­
forms. In 1862 he built the largest retail store 
in the world to house his burgeoning business. 
He also acquired a Controlling interest in many 
of the mills that manufactured his cloth, and 
he established offices and warehouses in six 
European countries. Stewart invested heavily 
in New York real estate, which added consid- 
erably to his fortune.

Stewart’s charitable activities included send- 
ing a shipload of provisions to Belfast during 
the famine in 1847 and bringing the ship back 
füll of immigrants, for whom he then found 
jobs. He also built a model town, Garden 
City, Long Island, with homes for working- 
class families.
Stewart, Arabella: see Stuart, Arabella.
Stewart, Balfour (b. Nov. 1, 1828, Edin­
burgh—d. Dec. 19, 1887, Drogheda, Ire.),
Scottish meteorologist and geophysicist noted 
for his studies of terrestrial magnetism and 
radiant heat.

Stewart pursued a mercantile career for 10 
years before becoming an assistant at Kew 
Observatory and later an assistant to James 
Forbes at Edinburgh University, where Stew­
art conducted his research on radiant heat. In 
1859 he became director of Kew Observatory, 
and in 1870 he became professor of natural 
philosophy at Owens College, Manchester.

In his work on radiant heat, Stewart was the 
first to discover that bodies radiate and absorb 
energy of the same wavelength; his work in 
this field was soon surpassed, however, by that 
qf the German physicist Gustav Kirchhoff. In 
bis studies of terrestrial magnetism, Stewart 
discovered that daily Variation in the magnetic 
field could be explained by air currents in the 
upper atmosphere, which act as conductors 
and generate electrical currents as they pass 
through the Earth’s magnetic field.

Stewart wrote The Unseen Universe (with 
Peter Tait, 1875) and many other populär ac­
counts of scientific discoveries of the day.
Stewart, Donald Ogden (b. Nov. 30, 1894, 
Columbus, Ohio, U.S.—d. Aug. 2, 1980, Lon­
don), American humorist, actor, playwright, 
and screenwriter who won a 1940 Academy 
Award for his screenplay adaptation of The 
Philadelphia Story.

After graduation from Yale University (1916) 
Stewart served as chief quartermaster in the 
U.S. Naval Reserve Force during World War 
I and worked briefly in private business before 
taking up humorous writing Tn 1921. His A 
Parody Outline of History (1921) achieved in­
stant success, and he quickly wön entrée into 
the literary circle known as the Algonquin 
Round Table, famous for the witty repar- 
tee of its members, Dorothy Parker, Robert 
Benchley, and others. In 1928 he made his 
New York City acting debut as Nick Potter in



Holiday and subsequently wrote his first play, 
Rebound, in which he also appeared (1930).

It was, however, as a screen writer, usually of 
adaptations of plays or novels, that Stewart 
achieved his most enduring success; his screen- 
plays were notable for witty dialogue and for 
their fidelity to the original work. In addition 
to The Philadelphia Story, he either wrote 
or collaborated on The Barretts of Wimpole 
Street (1934), Holiday (1938), That Uncertain 
Feeling (1941), Life with Father (1947), and 
Cass Timberlaine (1947), among others. Po- 
litically an outspoken socialist, he served as 
president of the Hollywood Anti-Nazi League 
and the left-wing League of American Writers. 
He feil victim to the anticommunist mania of 
the 1950s and was one of many Hollywood 
figures to be blacklisted. Thereafter, he retired 
to England. His autobiography, By a Stroke 
of Luck, appeared in 1975.
Stewart, Douglas (Alexander) (b. May 6,
1913, Eltham, N.Z ), poet, playwright, and 
critic who helped establish an Australian na­
tional tradition through mythical re-creation 
of the past in his plays.

Stewart studied at Victoria University Col­
lege but left to take up journalism. In 1937 
he personally financed publication of Green 
Lions, his first book of poems. He later trav- 
eled to London to find work in journalism 
but without success. Retuming to Australia in 
1938, he was editor of the literary “Red Page” 
in The Bulletin, Sydney’s influential newspa­
per, from 1940 to 1961. From 1961 to 1972 
Stewart served as the literary adviser to Angus 
and Robertson publishers of Sydney.

His greatest sucCesses as a playwright were 
in radio rather than stage plays. The Fire on 
the Snow, broadcast in 1941, described Scott’s 
expedition to Antarctica in 1912. This was fol­
lowed by The Golden Lover (1944; published 
with The Fire on the Snow), the retelling of a 
Maori legend. Three historical dramas for the 
stage were Ned Kelly (published 1943, pro­
duced 1944), Shipwreck (published 1947, pro­
duced 1948), and Fisher’s Ghost (published 
1960, produced 1961).
Collected Poems, 1936-1967 was published 

in 1967, and another volume, Poems: A Selec- 
tion, in 1972. A volume of short stories entitled 
A Girl with Red Hair and Other Stories was 
published in 1944. Critical works by Stewart 
include The Flesh and the Spirit: An Outlook 
on Literature (1948) and The Broad Stream: 
Aspects of Australian Literature (1975).
Stewart, Dugald (b. Nov. 22, 1753, Edin­
burgh, Scot.—d. June 11, 1828, Edinburgh), 
philosopher and major exponent of the Scot­
tish “common sense” school of philosophy.

Educated at the University of Edinburgh, 
where his father was professor of mathematics, 
Stewart began teaching there when he was 19. 
In 1775 he took over his father’s chair and 10 
years later was appointed professor of moral 
philosophy, a position he held until 1820.

Dugald Stewart, detail of a portrait 
by Sir Henry Raeburn; in the Scottish 
National Portrait Gallery, Edinburgh
By courtesy of the Scottish National Portrait Gallery, 
Edinburgh

As a student, Stewart had come under the 
influence of the works of the Scottish Real­
ist Thomas Reid, particularly An Inquiry into 
the Human Mind on the Principles of Com­
mon Sense (1764). Stewart, like Reid, held 
that philosophy should be a scientific disci­
pline unfettered by metaphysical speculations 
and categories, though he objected to some 
of Reid’s formulations of his new Science of 
mind. Stewart’s affinity for the scientific ap- 
proach to philosophical problems is reflected 
in his mathematics career, and he often made 
analogies between the axioms of mathematics 
and the laws that govem human thinking.

Stewart’s major work is Elements of the Phi­
losophy of the Human Mind, 3 vol. (1792, 
1814, and 1827). His other works, which 
fill an 11-volume edition (1854-58), include 
Outlines of Moral Philosophy (1793), Philo­
sophical Essays (1810), and Philosophy of the 
Active and Moral Powers of Man (1828).
Stewart, Frances Teresa: see Richmond 
and Lennox, Frances Teresa Stuart, Duchess 
of.
Stewart, Henry: see Damley, Henry Stew­
art, Lord.
Stewart, James: see Moray, James Stewart, 
Ist Earl of; Moray, James Stewart, 2nd Earl 
of.
Stewart, James (Maitland) (b. May 20,
1908, Indiana, Pa., U.S.), major American 
motion-picture star known for his portrayals 
of diffident but morally resolute characters.
Stewart was a graduate öf Princeton Univer­

sity in the field of architecture and became 
part of the University Players at Falmouth,

James Stewart in It’s a Wonderful Life, 1946
Culver Pictures

Mass., joining such future film actors as Henry 
Fonda and Margaret Sullavan. He moved to 
Hollywood in the mid-1930s, but his slow 
speaking pattern and angular features puzzled 
directors as to how best to cast him. His naive, 
engaging manner, however, led to quick ac- 
ceptance by the movie-going public. Stewart’s 
first film was Murder Man (1935). In the late 
1930s, he appeared in such hit comedies as di­
rector Frank Capra’s You Can 7 Take It With 
You (1938) and Mr. Smith Goes to Washing­
ton (1939), for the latter of which he received 
the New York Film Critics Award for best 
actor. In 1940 his role in The Philadelphia 
Story earned him an Oscar from the Motion 
Picture Academy of Arts and Sciences.

During World War II, Stewart rose from pri­
vate to colonel in the U.S. Army Air Corps, 
and as a bomber pilot he flew a number of 
missions over Germany. An annual Christmas 
classic, Capra’s It’s a Wonderful Life (1946) 
was the first film he made after the war. In it
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Stewart played George Bailey, an embittered 
idealist who is helped to see how significant he 
has been—despite his continually frustrated 
plans and his genteel poverty—to his family 
and his community. Of his many memorable 
performances, Stewart’s starring roles in Har- 
vey (1950); the Alfred Hitchcock thrillers Rear 
Window (1954), The Man Who Knew Too 
Much (1956), and Vertigo (1958); and Otto 
Preminger’s Anatomy of a Murder (1959) rank 
amorig his greatest. He portrayed a number of 
American cultural heroes in film biographies, 
including bandleader Glenn Miller in The 
Glenn Miller Story (1953) and pilot Charles 
Lindbergh in The Spirit of St. Louis (1957). 
His later films were predominantly westerns, 
such as Shenandoah (1965), The Rare Breed
(1966), and The Shootist (1976).
Stewart, John: see Albany, John Stewart, 
2nd Duke of; Atholl, John Stewart, 4th Earl 
of.
Stewart, J(ohn) I(nnes) M(ackintosh),
pseudonym Michael innes (b. Sept. 30, 1906, 
Edinburgh, Scot.), British novelist and literary 
critic.

Educated at the Edinburgh Academy and 
at Oriel College, Oxford, Stewart edited the 
Nonesuch edition of John Florio’s Montaigne 
(1931) and from 1930 to 1935 lectured in 
English at the University of Leeds. En route 
to Australia, where from 1935 to 1945 he was 
to be Jury professor of English at the Uni­
versity of Adelaide, he wrote his first mystery 
story, Hamlet, Revenge!, which was published 
in 1937. He left Australia for Belfast in 1946, 
where he lectured at Queen’s University un­
til 1948. A fellow of Christ Church, Oxford, 
from 1949, he became Walker-Arnes profes­
sor at the University of Washington, Seattle, 
in 1961, then a reader in English literature at 
Oxford (1969-73).

In addition to novels and a volume of short 
stories published under his own name, Stew­
art wrote many detective stories and broadcast 
scripts under his pseudonym. His works of lit­
erary criticism include Character and Motive 
in Shakespeare (1949), Eight Modern Writers 
(1963), Rudyard Kipling (1966), Joseph Con­
rad (1968), and Thomas Hardy (1971).
Stewart, Mary: see Mary under Mary (Scot­
land).
Stewart, Potter (b. Jan. 23, 1915, Jackson, 
Mich., U.S.—d. Dec. 7, 1985, Hanover, N.H.), 
associate justice of the United States Supreme 
Court (1958-81).

Stewart was admitted to the bar in New 
York and Ohio in 1941 and after World War 
II settled in Cincinnati. He served on the city 
council and as vice mayor before his appoint- 
ment to the Court of Appeals for the sixth 
district in 1954. In 1958 President Dwight 
D. Eisenhower appointed him to the U.S. 
Supreme Court.
Voting generally with the conservative bloc, 

Stewart was often described during the 1960s 
as the “swing man” on close court decisions in- 
volving the exercise of government powers. In 
Shelton v. Tucker he wrote the majority opin- 
ion holding unconstitutional a requirement 
that teachers list all their associations. Stewart 
also wrote a number of memorable dissents in 
cases involving individual freedoms, including 
Engel v. Vitale, Griswold v. Connecticut, and 
Miranda v. Arizona. In his dissents, as in his 
opinions, Stewart sought to define rather than 
deny the exercise of governmental powers. He 
retired from the court in 1981.
Stewart, Robert: see Albany, Robert Stew­
art, Ist Duke of; Castlereagh, Robert Stewart, 
Viscount; Robert II under Robert (Scotland).
Stewart Island, third largest island of New 
Zealand, in the Southwest Pacific Ocean off
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the southem tip of South Island. Röughly tri­
angulär and measuring 45 by 25 miles (70 
by 40 km), the island has a total land area

Paterson Inlet, Stewart Island, N.Z.
G.R. Roberts, Nelson, N.Z.

of 674 square miles (1,746 square km). Gen­
erally hilly (rising to 3,215 feet [980 m] at 
Mount Anglern), wooded, and windswept, its 
102-mile (164-kilometre) coastline is deeply 
creased by Paterson Inlet (east). Port Pega­
sus (south), and Doughboy and Mason bays 
(west). The numerous, small Mutton Bird Is­
lands lie close offshore. Stewart Island was seen 
(1770) by Captain James Cook, who thought 
it was a peninsula. This initial description was 
disproved in 1809 by a survey conducted by 
Captain William Stewart, one of the many 
whalers ähd sealers who visited the island at 
that time. From 1867 to the 1890s, there were 
several unsuccessful rushes for gold and tin.

Stewart Island is sparsely populated and de­
pends on summer tourists and fishing for 
oysters and crayfish for its livelihood. It is 
connected to Bluff, South Island, by a fen*y, 
which crosses Foveaux Strait, about 17 miles 
(27 km) wide, to land at Halfmoon Bay (for­
merly Oban), the most southerly permanently 
inhabited place in New Zealand. Pop. (1986) 
542.
stewartia (genus Stewartia), any of a genus 
of about 8 species of shrubs and small trees, 
in the tea family (Theaceae), native to east­
em Asia and eastem North America. They 
are planted as omamentals in warm areas 
for their showy camellia-like flowers and their 
strikingly coloured, peeling bark.
Especially attractive is the Japanese stewartia 

(S. pseudocamellia), a tree, which grows to a 
height of 15 m (50 feet), with reddish, peeling 
bark and large white flowers having conspicu- 
ous orange stamens in the centre. Silky camel- 
lia, or Virginia stewartia (S. malacodendron), 
a shrub up to 3.5 m (11 feet) high, has white 
flowers with purple stamens. Another Ameri­
can species is the mountain stewartia, some­
times called mountain camellia (S. ovata), 
which is also shrubby; it is mostly confined to 
the southem Appalachians. S. monadelpha, S. 
serrata, and S. sinensis are Asian trees with 
somewhat smaller flowers.
Stewartry, district, Dumfries and Galloway 
region, southwestem Scotland. Formed by the 
reorganization of 1975, it is the central part 
of the former county of Kirkcudbright. The 
district has an area of 645 square miles (1,670 
square km).

The steep, but rounded hills, which exceed
2,500 feet (750 m) in the north and have a 
heavy rainfall, are drained south to the Solway 
Firth; and the Tower ground is mantled with 
glacial soils on which pastoral farming pre- 
vails, the mild, damp climate favouring grass 
growth. Large quantities of milk are sent to 
urban markets, both in central Scotland and 
northern England. There has been extensive 
forestation, at the expense of rough grazing 
for sheep, on the northern hills. There is little 
manufacturing other than that directly related

to farming, and the district remains rural, with 
small service centres that benefit also from 
growing tourism. Kirkcudbright on the Dee 
estuary is the seat of the district authority. 
Pop. (1987 est.) 23,292.
Steyn, Marthinus Theunis (b. Oct. 2, 1857, 
Rietfontein, Orange Free State [now in South 
Africa]—d. Nov. 28, 1916, Bloemfontein), 
leader of the Orange Free State and its presi­
dent before and during the South African War 
(1899-1902).

Steyn, educated at Grey College in Bloem­
fontein and at Deventer, Neth., became state 
attorney and was appointed to the high court 
of the Free State in 1889. After winning the 
presidential election of February 1896, Steyn 
pursued a policy of economie independence 
and of protecting the Dutch language against 
immigrant influences. In foreign affairs he 
worked toward a Free State-Transvaal al­
liance, which was concluded in 1897. In an 
effort to prevent a conflict between Britain 
and the Transvaal, Steyn was host to the un­
successful Bloemfontein Conference in May- 
June 1899 between President Paul Kruger and 
Alfred Milner, the British commissioner. Not 
until September did he give his ally füll sup­
port and join in the South African War. When 
British troops took Bloemfontein in March 
1900, Steyn fought on as a guerrilla leader. 
Poor health prevented his signing the formal 
surrender at Pretoria on May 31, 1902 (Peace 
of Vereeniging).
The war so shattered Steyn’s health that he 

never held office again. Idolized by the peo­
ple, the former president became a behind- 
the-scenes power and resisted the program of 
conciliation put forth by Louis Botha, premier 
of the Transvaal.
Steyr, city, Oberösterreich Bundesland (“fed­
eral state”), northeast-central Austria. The city 
is situated at the confluence of the Enns and 
Steyr rivers, southeast of Linz. Originating in 
the lOth Century around the castle of the 
Traungau family, it was the centre of Austria’s 
iron industry in medieval times.

In the old town centre are the parish church 
(1443-1522), the Rococo town hall (1765-78), 
and several medieval houses with picturesque 
courtyards, notably the Bummerlhaus. The 
castle was last restored in 1727. A hospital 
dating from 1305 is in the suburb of Steyrdorf, 
and the magnificent Baroque churches of the 
abbeys of Gleink and Garsten are nearby. Still 
an iron and steel centre, Steyr has a number 
of additional manufactures, including trucks, 
automobiles, tractors, ball hearings, sporting 
guns, and machinery. Pop. (1981) 38,967.
Sthänakaväsi, a modem subsect of the Sve- 
tämbara Jainas of India. The Sthänakaväsi 
differs from the parent group in its rejection 
of image worship and temple services. The 
Sthänakaväsi was founded in the 18th Century 
under the leadership of Lava of Surat, who 
was a member of an earlier nonidolatrous sect 
called the Lumpäka, or Lonkä. Both groups 
based their belief on the argument that the 
Jaina canon makes no mention of idol wor­
ship.
The name Sthänakaväsi Csthänaka-dweller”) 

refers to the subsect’s preference for perform- 
ing religious duties at a secular place such 
as a monks’ meetinghouse (sthänaka) rather 
than at a temple. The group is also sometimes 
called the Dhundhlä (“searchers”).
The Sthänakaväsi has itself divided into 

smaller groups, such as the Teräpanthl (“those 
who follow the path of the 13”), founded in 
the early 19th Century.
stibnite, antimony sulfide (Sb2S3), the prin­
cipal ore of antimony. This mineral has a 
brilliant metallic lustre, is lead- to steel-gray 
in colour, and fuses readily (at about 525° C 
[977° F]). Stibnite occurs in massive forms in 
gneiss and granite. It is also found in lime- 
stone, presumably deposited by hot springs.

Significant deposits of stibnite have been lo­
cated in Hunan province, China; on the island 
of Shikoku, Japan; and in the western United 
States (Idaho, California, and Nevada).

Stibnite and the analogous Sulfides of arsenic 
and bismuth (orpiment and bismuthinite, re- 
spectively) form a group of minerals that have 
similar physical properties (see sulfide mineral 
[table]). Stibnite is used in the manufacture of 
matches, fireworks, and percussion caps, and 
was used by the ancients as a cosmetic to in­
crease the apparent size of the eye. Its crystals 
belong to the orthorhombic system.
stichomythia, also spelled stichomythy,
plural STICHOMYTHIAS, Or STICHOMYTHIES, 
dialogue in altemate lines, a form sometimes 
used in Classical Greek drama in which two 
characters altemate speaking single epigram- 
matic lines of verse. This device, which is 
found in such plays as Aeschylus’ Agamemnon 
and Sophocles’ Oedipus Rex, is often used as 
a means to show characters in vigorous con- 
tention or to heighten the emotional intensity 
of a scene. Characters may take tums voicing 
antithetical positions, or they may take up one 
another’s words, suggesting other meanings or 
punning upon them.
Repartee in the form of polished aphorisms 

was a styiistic feature of ine Roman tragedies 
of Seneca, which were intended for private 
readings rather than performance. Through 
the influence of Seneca, stichomythia was 
adapted to the drama of Elizabethan En­
gland, most notably by William Shakespeare 
in comedies such as Love’s Labour’s Lost and 
in the memorable exchange between Richard 
and Queen Elizabeth in Richard III (IV, iv). 
A similar type of “cut-and-thrust,” or “cut- 
and-parry,” dialogue figures in the clipped, 
epigrammatical speech of the prose plays of 
the 1920s, such as those of Noel Coward.
stick insect: see walkingstick.
stickball, game played on a Street or other 
restricted area, with a stick, such as a mop 
handle or broomstick, and a hard mbber ball. 
Stickball developed in the late 18th Century 
from such English games as old cat, rounders, 
and town ball. Stickball also relates to a 
game played in southem England and colo­
nial Boston in North America called stoolball. 
All of these games were played on a field with 
bases, a ball, and one or more sticks.

The modem game is played especially in New 
York City on the Street, where such fixtures 
as a fire hydrant of an abandoned car serve as 
bases. These fixtures also provide targets off 
of which to carom a stickball. Manhole cov­
ers frequently serve as bases, and the length 
of hits is measured in terms of sewers. Play­
ers may wrap adhesive tape around one end 
of the stick for better grip. Stickball can be 
played with two teams or with one batter and 
several fielders. The mies are as diversified as 
the teams, neighbourhoods, or sections of the 
country playing the game. The central feature 
of the game is that the batter hits the ball 
as far as he can and then tries to get to the 
first base or farther before the fielder recovers 
the ball. The batter is put out either by the 
fielder hitting him with the ball, tagging him, 
or outmnning him to home base.

Modem stickball is usually played like base­
ball, except for the lack of a Standard ball and 
bat.
stickleback, any of about 12 species of 
fishes of the family Gasterosteidae (order Gas- 
terosteiformes), found in temperate regions 
of the Northern Hemisphere. Sticklebacks are 
small, elongated fishes reaching a maximum 
length of about 15 cm (6 inches). Some 
species live in freshwater, some in the sea, 
and some in both. The members of the family 
are characterized by a row of spines on the 
back, in front of a soft-rayed dorsal fin. They 
also have a shaip spine in each of the pelvic 
fins; a slender tail base (caudal peduncle); and



Stickleback (Gasterosteus aculeatus)
G.E. Hyde from Natural History Photographic Agency— EB Inc.

a squared tail. The scaleless skin is generally 
protected by a variable number of hard ar- 
mour plates on the sides.

Sticklebacks are noted for their reproductive 
behaviour. Breeding usually takes place in 
spring, at which time the male becomes suf- 
fused with bright red. After building a nest of 
plant materials glued together with a thread- 
like, mucous secretion from his kidneys, he 
coaxes and drives a female into the nest to 
lay her eggs and follows her to fertilize them. 
More than one female may be chosen. When 
the nest is füll, the male becomes its guard and 
caretaker, aerating the eggs until they hatch 
and aggressively defending eggs and young 
from intruders.

Several stickleback species are familiar and 
abundant fishes. The three-spined stickleback 
(Gasterosteus aculeatus) is found almost ev- 
erywhere in the Northern Hemisphere, in 
freshwater and salt water. A small fish, 5 to 
10 centimetres long, it has three dorsal spines. 
The nine-spined stickleback (Pungitius pungi- 
tius), also small but with more dorsal spines, is 
another widely distributed form. Other species 
include the brook stickleback (Culaea incon- 
stans) of North American freshwaters; the 
four-spined stickleback (Apeltes quadracus), 
also North American but primarily marine; 
and the sea, or 15-spined, stickleback (Spina- 
chia spinachia), a slim, many-spined fish of 
European coasts.
Stickley, Gustav (b. March 9, 1858, Osce- 
ola, Wis., U.S.—d. April 21, 1942, Syracuse, 
N.Y.), U.S. fumiture designer and maker who 
largely created what came to be known as the 
Mission style.

Stickley leamed basic furniture-making skills 
in a Pennsylvania chair factory owned by an 
uncle. After a time he took over the factory 
and in 1884 moved it to Binghamton, N.Y. 
He experimented briefly with designs in the 
fashionable Art Nouveau mode before intro- 
ducing, about 1900, a new line of sturdy oak 
furniture whose virtues of simplicity, func- 
tionaiity, and soundness of construction were 
for Stickley an expression of democratie val­
ues. He established the Craftsman Workshops 
in Syracuse in 1901 and began Publishing the 
monthly magazine The Craftsman to carry 
his ideas and designs to a wider audience. Al­
though he owed something to the British Arts 
and Crafts movement, Stickley was a highly 
original designer who applied his ideas not 
only to fumiture but to decorative accessories 
of all kinds. One of the most populär features 
of The Craftsman was a series of house de­
signs intended to suit modest incomes.
The popularity of Craftsman fumiture waned 

after a decade and a half, and in 1916 Stick­
ley ceased Publishing his magazine and gave 
up his bankrupt workshops to two younger 
brothers, who continued for a time to produce 
fumiture from his designs. Two other brothers 
had for some time produced similar fumiture 
under the name L. and J.G. Stickley, and nu­
merous other imitators had capitalized on his 
work as well.
Stiegel, Henry William, German Heinrich 
wilhelm stiegel (b. May 13, 1729, near 
Cologne—d. Jan. 10, 1785, Charming Forge, 
Pa., U.S.), ironmaster, glassmaker, and town

biiilder whose spectacular rise and fall in early 
American industry is now remembered be­
cause of the high-quality blue, purple, green, 
and crystal-clear glassware that he produced.

Stiegel arrived in Philadelphia in 1750, and 
by 1760 he was one of the most prosperous 
ironmasters in the country, having built the 
forge Elizabeth Fumace, in Lancaster County, 
Pa., and a second ironworks, Charming Forge, 
in Berks County. In 1762 he purchased a huge 
tract in Lancaster County, where he laid out 
and built a town, Manheim. Encouraged by 
the patriotic adoption of a boycott of British 
imports and having already made window 
glass and bottles at Elizabeth Fumace, Stiegel 
built a glassworks, later called the American 
Flint Glassworks, at Manheim; work began in 
1768. He imported Venetian, German, and 
English glassworkers, to make utilitarian ves­
sels and fine tableware. Nicknamed “Baron” 
for his lavish style of living, Stiegel maintained 
three mansions staffed with servants; the one 
at Manheim, of imported English brick, in­
cluded a chapel, where he preached the gospel 
to his workers, and a roof platform, where con- 
certs were given. His comings and goings in 
a coach-and-four with liveried retainers were 
announced by a cannon salute and rooftop 
band music. These princely expenditures and 
the adverse economic conditions caused by 
the appfoaching war and by colonial prefer­
ence for imported tableware reduced him to 
bankruptey. In 1774 he was in debtors prison, 
and his glassworks was sold. He worked as a 
foreman at Elizabeth Fumace until that, too, 
went bankrupt. He then earned a modest liv­
ing as a preacher and taught School and music 
until his death. The Zion Lutheran Church at 
Manheim, which received its land from Stiegel 
for five shillings and “one red rose annually,” 
has observed since 1892 a yearly “Ceremony 
of the Payment of the Rose Day.”
Stieglitz, Alfred (b. Jan. 1, 1864, Hoboken, 
N.J., U.S.—d. July 13, 1946, New York City), 
American photographer, passionate advocate 
of photography as an art, and a pioneer ex-

Alfred Stieglitz at his gallery “291” in 1934; behind 
him is a painting by his wife, Georgia O ’Keeffe.
Imogen Cunningham

hibitor of modern art in the United States. In 
1902 he founded the seminal Photo-Secession 
Group as a protest against the conventional 
photography of the time. Stieglitz’ own best 
photographs are the 400-print series of his 
wife, Georgia O’Keeffe, and his studies of 
cloud pattems suggesting emotions.

Stieglitz was the oldest son of Edward 
Stieglitz, a retired woollen merchant. After his 
early schooling in New York, the Stieglitz fam­
ily moved to Europe in 1881 to further their
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children’s education. Stieglitz eventually regis- 
tered for studies in mechanical engineering at 
the Berlin Polytechnic in 1883. A few months 
later, the purchase of a small carhera led him 
to abandon engineering for photo-chemistry 
and to begin his photographic career.
While still a student at Berlin, where many 

of his friends were painters, Stieglitz decided 
to fight for the recognition of photography äs 
a Creative art medium equal to that of paint­
ing. The best way to gain this acceptance, he 
innocently believed, was to become a pho­
tographic authority, and to become such an 
authority he believed he had only to set the 
highest Standards for his own prints and to 
win all possible prizes and medals.

Both in Europe and the United States, where 
he retumed to live in 1890, his early work (c. 
1883-1910) reflects these aims. It was char­
acterized by constant technical innovations, 
which at the time were believed impossible to 
achieve. Before the tum of the Century, for 
example, Stieglitz had made the first success­
ful photographs in snow, in rain, and at night 
and had undertaken the first serious use of a 
small, hand-held camera. By 1910 these pho­
tographs had won many important prizes.

Realizing that his own early fame could not 
alone bring about the recognition of photog­
raphy as an art, Stieglitz believed that the 
work of a group might be more effective than 
that of an individual. After several ventures 
with established photographic organizations, 
in which Stieglitz usually led dissident factions, 
in 1902 he founded a new group of his own, 
the Photo-Secession, a title adapted from the 
German Secessionist painters who at that time 
also were in revolt against the traditional art 
world. As its leader, Stieglitz gathered around 
him a group of talented American photogra­
phers dedicated to his ideals.

Until 1905, however, the Photo-Secession 
had not had a centre to exhibit its work in. 
That year, largely at the urging of Edward 
Steichen, a close friend and associate, Stieglitz 
finally agreed that the group should have its 
own space. Initially called the Little Galleries 
of the Photo-Secession, located in New York 
City, the group soon became known by the 
gallery’s Street number (“291”); and Stieglitz 
himself was so closely identified with its work 
that he often signed his personal correspon- 
dence“291.”

Soon after its establishment Stieglitz tumed 
his energies to the cause of modern art. At 
first he did not claim to understand the mod­
ern movements, but he did consider them to 
be fascinating new ways of expressing reality. 
The famous Armory Show of 1913 is of­

ten considered to have introduced modern 
art to the United States. Stieglitz in 1908, 
however, had already held the first showings 
of work by the sculptor Auguste Rodin and 
the painter Henri Matisse, and he continued 
to hold exhibitions of the painters Toulouse- 
Lautrec, Henri Rousseau, Paul Cézanne, and 
Pablo Picasso during the five years before the 
Armory Show. Even more revolutionary was 
Stieglitz’ fervent belief that living American 
artists were of equal importance and could 
create significant works of art in their own 
lifetime. Thus, during the same years that 
he was bringing modem European art to the 
United States, he also was holding exhibitions 
of the work of the American painters John 
Marin, Marsden Hartley, Arthur Dove, Alfred 
Maurer, and Max Weber. By the time “291” 
closed in 1917, Stieglitz also had given Amer- 
icans their first shows of works by the sculp- 
tors Constantin Brancusi and Elie Nadelman 
and the painters Francis Picabia, Gino Seve- 
rini, Stanton Macdonald-Wright, and Georgia 
O’Keeffe, who was to become his wife in 
1924. For the most part these exhibitions were 
viewed by a hostile and derisive public. The
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history of these stormy years is documented 
in Camera Work (1903-17), the radical and 
beautiful magazine edited and published by 
Stieglitz.

Neither “291” nor Camera Work survived 
the difficulties of the World War I years, both 
coming to an end in 1917. With the closing 
of the gallery, Stieglitz once more had time 
for his own photography, neglected during the 
years of “291.” His interests turned from his 
youthful preoccupation with technique and a 
wide subject matter to an intense preoccupa­
tion with what he saw and lived with daily— 
either at his summer home in Lake George, 
N.Y., or at his New York City residence. Two 
series of this period (1917-37), each consisting 
of more than 400 prints, are often consid­
ered his greatest photographs; the portraits of 
Georgia O’Keeffe, and the equivalents—pho­
tographs of abstract cloud shapes correspond­
ing to all possible emotional experiences. In 
both he continued to extend the frontiers of 
photography.

Stieglitz’ preoccupation with his photography 
did not deter him from continuing to hold 
shows of American painters, thus helping to 
provide them a living and the freedom to 
work as they wished. Since by that time the 
once-ridiculed European artists had become 
a commercial success, he ceased working for 
them. (He was not a dealer and never profited 
financially from his activities for artists.) Fa- 
natic until the end in his belief that significant 
art existed in the United States, his stead- 
fast interest encouraged a group of American 
artists (principally Charles Demuth, Dove, 
Hartley, Marin, and O’Keeffe) to achieve this 
vision. His faith was demonstrated in more 
than 175 exhibitions held in his three galleries 
(1905-46), first at “291” (1905-17), then at 
the Intimate Gallery (1925-29), and finally at 
An American Place (1929-46). By the end of 
his life he had changed the climate for all 
American painting, gaining for it a truly inde­
pendent status and acceptance.

Stieglitz broke down the barriers against 
photography in American art museums. His 
prints were the first photographs accepted as 
art and received as such by major museums 
in Boston, New York City, and Washington, 
D.C. In those museums his photographs were 
hung and exhibited in the same manner as 
other notable achievements in the graphic 
arts.
A born leader, Stieglitz had an infallible eye, 

a flexible, inquiring mind, and a temperament 
conducive to battling for his revolutionary 
beliefs. Almost single-handedly, he launched 
his county into the 20th-century art world, 
not only in the field of photography but in 
painting and sculpture as well. He awakened 
the public by exposing it, for the first time, to 
the best of modern art. With camera and pen, 
with fiery harangues in his own galleries, he 
goaded Americans away from their compla- 
cent artistic tradition, which largely had been 
confined to the imitation of European aca- 
demicians since the 19th Century, and worked 
for the recognition of the contemporary artist 
in the United States as a force in the interna­
tional art world. (D.Br.)
b i b l i o g r a p h y . The most complete set of Stieglitz 
photographs is held by the National Gallery of 
Art, Washington, D.C. Other important collec­
tions are those of the Metropolitan Museum of 
Art and the Museum of Modern Art in New 
York City; the Museum of Fine Arts, Boston; 
the Art Institute of Chicago; and the San Fran­
cisco Museum of Art. The main portions of the 
Alfred Stieglitz collection of paintings are at the 
Metropolitan Museum of Art and the Art Institute 
of Chicago. Weston J. Naef (ed.), C o llec tio n  o f  
A lfred  S tie g litz  (1978), contains reproductions of 
most of the approximately 600 photographs in the 
collection donated by Stieglitz to the Metropoli­

tan Museum of Art. The text of this first major 
book on the Stieglitz collection provides much 
useful background and bibliographical informa­
tion. Other significant works include Doris Bry, 
A lfred  S tie g litz :  P h o tograph er (1965); Herbert J. 
Seligmann, A lfred  S tie g litz  T a lk in g  (1966); and 
Dorothy Norman, A lfred  S tieg litz ;  an  A m erica n  
S eer  (1973), a comprehensive survey of his work 
and influence.
Stieglitz, Julius (b. May 26, 1867, Hoboken, 
N.J., U.S.—d. Jan. 10, 1937, Chicago), U.S. 
chemist who interpreted the behaviour and 
structure of organic compounds in the light 
of valence theory and applied the methods of 
physical chemistry to organic chemistry.

Stieglitz received his Ph.D. from the Uni­
versity of Berlin (1889) and later was associ­
ated with the University of Chicago, where he 
headed the chemistry department (1915-33). 
He studied molecular rearrängements, catal- 
ysis, the theory of Chemical indicators, and 
the structure of organic nitrogen compounds. 
Stieglitz introduced theories of ionization and 
Chemical equilibrium in Elements of Quanti­
tative Chemical Analysis, 2 vol. (1911-12).
Stieltjes, Thomas Jan (b. 1856, Zwolle, 
Neth.—d. 1894, Toulouse, Fr.), Dutch-bom 
French mathematician who made notable 
contributions to the theory of series. He is 
remembered as “the father of the analytic the­
ory of continued fractions.”

Stieltjes was the son of a civil engineer and 
was educated at Delft. After six years of work 
at the observatory in Leiden, he accepted a 
Position at the University of Groningen. He 
moved to France in 1885, received a doctor- 
ate there in the following year, and became 
a professor of mathematics at the University 
of Toulouse, where he remained for the rest 
of his life. In addition to his studies of diver­
gent and conditionally convergent series, he 
made advances in the theory of Riemann’s 
function, in number theory, and in the theory 
of spherical harmonies. He also proposed an 
important defimtion of the integral now usu­
ally combined with that of Bernhard Riemann 
and known as the Riemann-Stieltjes integral.
Stiernhielm, Georg, original name jöran 
olofsson, also called georgius olai, or gö- 
ran LiLiA (b. Aug. 7, 1598, Vika, Swed.—d. 
April 22, 1672, Stockholm), poet and scholar, 
often called “the father of Swedish poetry.”

Stiernhielm, detail of an oil painting by 
D.K. Ehrenstrahl, 1663; in Gripsholm 
Castle, Sweden
By courtesy of the Svenska Portrattarkivet, Stockholm

Stiernhielm, the son of a miner, studied at 
Uppsala and spent several years at the Ger­
man universities of Greifswald, Wittenberg, 
and Helmstedt. He returned to Sweden in 
1626 and soon obtained a judicial position in 
Dorpat. In 1631 he was raised to the nobility. 
From c. 1640 he was occasionally in Stock­
holm as poet in attendance at the court of 
Queen Christina, although his home was in 
Estonia until 1656, when he fled before the 
Russian invaders. Thereafter he lived in Stock­
holm in straitened circumstances. In 1661 he 
was appointed councillor of war and in 1667 
director of the college of antiquities.

Stiemhielm’s first poetic works in Swedish 
appeared during the 1640s. They included 
verses in celebration of the queen and three 
court masques adapted from the French. His 
most important work is the allegorical, didactic 
epic, Hercules (written about 1647; published 
1658), a fine example of late Renaissance clas- 
sicism. It is a sermon on virtue and honour 
and is imbued with the spirit of humanism. 
The theme is developed with power and origi- 
nality; the imagery is exuberant; the construc­
tion, faultless. It had great influence on the 
development of Swedish poetry. Stiemhielm’s 
poems were collected in Musae Suethizantes 
(1668).

Stiemhielm’s scholarship was encyclopaedic, 
and in numerous writings, many unpublished, 
he dealt with philological, historical, and 
philosophical problems. An earnest patriot, he 
claimed that Swedish was man’s original lan­
guage. He sought to purify it by eliminating 
words borrowed from other languages and en- 
larging its stock from the populär dialect and 
from Swedish words that had become obsolete. 
In his fragmentary works of natural philoso­
phy, he expounded a cosmogony based on the 
platonic, mystical tradition of such thinkers as 
Paracelsus, Robert Fludd, and Comenius.
Stif (Algeria): see Sétif.
stiff neck (congenital disorder): see torticol- 
lis.
stifftail, any of several small, round ducks 
with short wings and long, spiky tail feathers, 
of the tribe Oxyurini, family Anatidae (order 
Anseriformes). A common and typical stifftail 
is the ruddy duck (Oxyura jamaicensis) of 
North America. In most species the drake has 
shiny reddish plumage and a bright-blue bill 
in breeding season; at other times he is drab. 
Hens are plainly coloured birds with a line or 
two Crossing the face. A stifftail uses its spe­
cialized tail feathers for steering underwater in 
search of food. Stifftails can scarcely get about
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the water. The drake has an expansible esoph- 
agus and an air sac in the neck that he inflates 
(and, in some species, beats upon with his bill) 
during his noisy, elaborate coürtship display. 
Stifftails usually build substantial nests of reeds 
in marshes. The eggs, averaging four or five 
to a clutch, are rough-surfaced and relatively 
the largest laid by waterfowl. The drake helps 
rear the young—a rare trait among ducks.

Most stifftail species live in warm regions of 
the Southern Hemisphere, and most are fresh­
water birds. The only European form is the 
white-headed duck ( O .  leucocephald), of the 
Mediterranean region to Turkistan; the drake 
is brown with an entirely white face, and his 
blue bill is humped at the base. Drakes of the 
maccoa duck (O. maccoa), of eastern Africa, 
and the Australian blue-billed duck (O. aus- 
tralis) have reddish bodies and black heads. 
In the masked duck (O. dominica), of the 
West Indies and tropical America, the drake 
is white-bellied and entirely reddish above, 
with a black face. Other stifftails are the musk 
duck (Biziura lobata), of southem Australia 
and Tasmania, and the parasitic black-headed 
duck (Heteronetta atricapilla), of southem 
South America.
Stifter, Adalbert (b. Oct. 23, 1805, Ober­
plan, Austria—d. Jan. 28, 1868, Linz), Aus­
trian narrative writer whose novels of almost 
classical purity exalt the humble virtues of a 
simple life. He was the son of a linen weaver 
and flax merchant, and his childhood experi­
ences in the cotmtry, surrounded by peasant 
craftsmen, provided the setting for his work.

Stifter was educated at the Kremsmünster 
abbey school. He enrolled as a law student 
in Vienna, but for the most part he attended 
scientific lectures and took no degree. After 
many years of precarious living as a tutor, 
artist, and writer, in 1840 he began to publish



Stifter, portrait by Ernst Hader, second 
half of the 19th Century
By courtesy of Bild-Archiv, Österreichische 
Nationalbibliothek, Vienna

stories, including Der Condor (1840), Feldblu­
men (1841; “Wildflowers”), and Die Mappe 
meines Urgrossvaters (1841-42; “My Great- 
grandfather’s Portfolio”). In Brigitta (1844) 
the basic structure of his major work began 
to emerge: he saw that an inner unity of the 
landscape and people—a crucial part of life 
for him—must also determine the shape of his 
story. Collections of revised stories, Studien 
(6 vol., 1844-50; “Studies”) and Bunte Steine 
(1853; “Colourful Stones”), brought him fame. 
In the important preface to the latter book, he 
expounded his doctrine óf the “law of gentle- 
ness” as the enduring principle.

During the political turmoil of 1848-50, 
Stifter was deeply involved in the debate over 
the role of education; in 1850 he moved from 
Vienna to Linz, becoming an inspector of 
schools. The novel Der Nachsommer (1857; 
“Indian Summer”), his greatest work, depicts 
a young man learning and growing; the work 
radiates a still and sun-soaked beauty and a 
restrained idealism, set against the landscape 
Stifter loved. His epic Witiko (1865-67) uses 
medieval Bohemian history as a Symbol for 
man’s struggle for a just and peaceful order. 
Other stories followed, but he was too ill to 
finish his project of expanding Die Mappe 
meines Urgrossvaters into ä novel: only the 
first volume was completed.

To make the best use of the Britannica, 
consult the index  first

Stigand (d. Feb. 22, 1072), archbishop of 
Canterbury, probably the English king Ca- 
nute’s priest of this name whom he placed 
over the minster of Ashingdon in Essex in 
1020.
Stigand was consecrated bishop of Elmham 

in 1043, but was deposed later in the year 
when Queen Emma, mother of Edward the 
Confessor, feil into disgrace, because he was 
her adviser. He was reinstated in 1044. In 
1047 he became bishop of Winchester, and 
Elmham was given to his brother Aethelmaer. 
Stigand mediated the peace between King Ed­
ward and Earl Godwine in 1052, and was 
made archbishop of Canterbury in place of the 
Norman Robert of Jumièges, who had fled. 
He did not, however, relinquish Winchester. 
As he had been intruded into Canterbury 
while his predecessor was alive, his position 
was regarded as uncanonical; hence he did not 
receive the pallium until 1058, and then only 
from the antipope Benedict X, after whose de­
position (1059) Stigand was excommunicated 
by Pope Nicholas II. His continuance as arch­
bishop was one of the reasons for the papal 
support given to William I the Conqueror’s 
invasion in 1066. Yet he was too powerful 
for William to remove him at once, and he 
was not deposed until 1070. Domesday Book 
shows him to have had extensive lands and 
many men commended to him.
Stigler, George J(oseph) (b. Jan. 17, 1911, 
Renton, Wash., U.S.), U.S. economist whose 
incisive and unorthodox studies of market- 
place behaviour and the effects of government

regulation won him the 1982 Nobel Prize for 
Economics.
After graduating from the University of 

Washington in 1931, Stigler took a business 
degree at Northwestern University in 1932 
and a Ph.D. in economics at the University of 
Chicago in 1938. He taught at Iowa State Col­
lege in 1936-38, the University of Minnesota 
in 1938-46, Brown University in 1946-47, 
Columbia University in 1947-58, and the 
University of Chicago from 1958. From 1963 
he was Charles R. Walgreen Distinguished 
Service professor of American Institutions, 
becoming emeritus in 1981. At Chicago he 
founded in 1977 the Center for the Study of 
the Economy and the State.

Among Stigler’s notable contributions to 
economics were his study of the economics 
of information, an important elaboration of 
the traditional understanding of how efficiënt 
markets operate, and his studies of public reg­
ulation, in which he concluded that at best it 
has little influence and that it is usually detri- 
mental to consumer interests. Stigler’s publi- 
cations include The Theory of Price (1946), 
The Intellectual and the Market Place (1964), 
Essays in the History of Economic Thought 
(1965), The Citizen and the State (1975), and 
The Economist as Preacher, and Other Essays
(1982).
Stigma (biology): see eyespot.
Stigmata, singulär stigma, in Christian mys- 
ticism, bodily marks, scars, or pains cor­
responding to those of the crucified Jesus 
Christ—-that is, on the hands or feet, near the 
heart, and sometimes on the head (from the 
crown of thoms) or shoulders and back (from 
carrying the Cross and scourging). They are 
often presumed to accompany religious ec­
stasy.
In St. Francis of Assisi there occurred the 

first example of the alleged miraculous inflic- 
tion of stigmata. While in his cell on Mt. 
Alverno in 1224, pondering on the sufferings 
of Christ, he was purportedly visited by a 
seraph who produced upon his body the five 
wounds of Christ. Pope Alexander IV and 
others attested that they had seen these marks 
both before and after Francis’ death. The di- 
vinely attested sanctity of its founder gave 
to the newly established order of Franciscans 
a powerful impulse. In the next Century the 
same alleged wonder occurred to a Domini- 
can sister, Catherine Benincasa, better known 
as St. Catherine of Siena. Her biographer im­
plied that she was subject to hystero-epileptic 
attacks, during one of which, at the age of 23, 
she received her first stigma. From the 14th to 
the 20th Century, more than 330 persons were 
identified as having been stigmatized; 60 were 
declared saints or the blessed in the Roman 
Catholic Church.
Stijl, de (Dutch: the Style), group of Dutch 
artists in Amsterdam in 1917, including the 
painters Piet Mondrian, Theo van Doesburg, 
and Vilmos Huszär, the architect Jacobus Jo­
hannes Pieter Oud, and the poet A. Kok; other 
early associates of de Stijl were Bart van der 
Leck, Georges Vantongerloo, Jan Wils, and 
Robert van’t Hoff. Its members, working in 
an abstract style, were seeking laws of equilib­
rium and harmony applicable both to art and 
to man and society.

De Stijl’s most outstanding painter was Mon­
drian, whose art was rooted in the mystical 
ideas of Theosophy. Although influenced by 
his contact with Analytical Cubism (see Cub­
ism) in Paris before 1914, he thought that 
it had fallen short of its goal by not having 
developed toward pure abstraction, or, as he 
put it, “the expression of pure plastics” (which 
he later called Neoplasticism). In his search 
for an art of clarity and order that would 
also express his religious and philosophical 
beliefs, Mondrian eliminated all representa- 
tional components, reducing painting to its
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elements: straight lines, plane surfaces, rectan- 
gles, and the primary colours (red, yellow, and 
blue) combined with neutrals (black, gray, and

“Card Players,” oil painting by de Stijl artist Theo 
van Doesburg, 1917; in the collection of the Haags 
Gemeentemuseum, The Hague
By courtesy of the Haags Gemeentemuseum, The Hague

white). Van Doesburg, who shared Mondri- 
an’s austere principles, launched the group’s 
periodical, De Stijl (1917-32), which set forth 
the theories of its members.

As a movement, de Stijl influenced painting, 
decorative arts (including fumiture design), 
typography, and architecture, but it was prin- 
cipally architecture that realized both de Stijl’s 
stylistic aims and its goal of close collaboration 
among the arts. The Worker’s Housing Estate 
in Hoek of Holland (1924-27), designed by 
Oud, expresses the same clarity, austerity, and 
order found in a Mondrian painting. Gerrit 
Rietveld, another architect associated with de 
Stijl, also applied its stylistic principles in his 
work; the Schröder House in Utrecht (1924), 
for example, resembles a Mondrian painting 
in the severe purity of its facade and in its 
interior plan. Beyond The Netherlands, the de 
Stijl aesthetic found expression at the Bauhaus 
(q.v.) in Germany during the 1920s and in the 
International Style (q.v.).
Stikine River, stream in northwestem British 
Columbia, Can., and southeastern Alaska, 
U.S. It rises in several headstreams in the 
Stikine Ranges of northern British Columbia 
and flows in a wide arc west and South­
west through narrow valleys often backed by 
towering, snowcapped mountains, skirting the 
Spatsizi Plateau Wilderness and Mt. Edziza 
provincial parks. It receives its largest tribu- 
tary, the Iskut River, just before it empties into 
the Pacific Ocean north of Wrangell, Alaska, 
after a course of 335 mi (540 km).

The Stikine was discovered in 1834 by John 
McLeod of the Hudson’s Bay Company. Dur­
ing the Klondike gold rush of 1896, the river 
served as a major access route when steamers 
brought miners to Glenora, from which they 
travelled overland to the Yukon. Navigable for 
168 mi to Telegraph Creek, B.C., the Stikine 
(an Indian word meaning “great river”) is a 
chief route to the Cassiar Mountains mining 
region.
stilbite, mineral similar to heulandite (q.v.), 
a member of the zeolite family.
stiletto fly, any insect of the family Therev- 
idae (order Diptera), composed of about 670 
species. The hairy or bristly, slender adults are 
usually found in open areas, such as pastures.
The larvae, which occur in soil and decay- 

ing matter, are usually predatory, as are the 
adults. The larvae move with a wiggly motion 
and are often confused with worms.
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Stilfser Joch (Italy): see Stelvio Pass.
Stilicho, Flavius (b. c. ad 365—d. Aug. 
22, 408), regent (394-408) for the Roman 
emperor Honorius and one of the last great 
Roman military commanders in the West. 
He fought in several campaigns against the

Ebony relief thought to be a portrait of 
Stilicho, panel of a diptych, c .  400; in 
the Cathedral Treasury, Monza, Italy
Alinari— Art Resource/EB Inc.

barbarians, opposing the invading Visigoths
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repelling an Ostrogothic invasion of Italy in 
406.

Stilicho was half-Roman, half-Vandal by 
birth. Making the army his career, in 383 he 
served on an embassy to the Persian king 
Shäpür III, afterward marrying Serena, the 
favourite niece of the emperor Theodosius. He 
was appointed count of the domestics (com­
manding the Emperor’s household troops) c. 
385 and then, in or before 393, master of 
both services (i.e., commander in chief of the 
army), an office he held until his death.

Little is known of Stilicho’s military exploits 
before 395. He became the enemy of Flavius 
Rufinus, because of a difference of opinion 
about the treatment of some barbarian in- 
vaders in 389. Before his death Theodosius 
appointed Stilicho to be the guardian of his 
son Honorius in the West and Rufinus to 
be the guardian of his son Arcadius in the 
East. Stilicho had a great military advantage 
over his rival, for the army Theodosius had 
assembled to crush the usurper Eugenius was 
still concentrated in the West under Stilicho’s 
command when Theodosius died.
Before either Stilicho or Rufinus could at­

tack the other, the Visigoths, a Germanic 
tribe living in Lower Moesia who had suf- 
fered severe losses in the campaign against 
Eugenius, rebelled under the leadership of 
their chieftain Alaric and began to devastate 
Thrace and Macedonia. Stilicho, who claimed 
for the Westem government the prefecture 
of Illyricum, which was disputed between the 
emperors, went with his army to Thessaly. 
About to engage Alaric there, however, he 
was ordered by Arcadius, acting on Rufinus’ 
advice, to send a number of his troops to 
Constantinople. Stilicho obeyed and thus en- 
abled Alaric to penetrate into Greece, but the 
troops sent to Constantinople murdered Rufi­
nus there on Nov. 27, 395. The gifted poet

Claudian began to publish his poems in praise 
of Stilicho, an important source of informa­
tion about the politics of the time until 404, 
when the poet apparently died.

In 397 Stilicho took another army to Greece 
but failed again to bring Alaric to battle and 
withdrew to Italy. In that same year, Gildo, 
the count of Africa, rebelled against the Ro­
man government and refused to allow African 
grain ships to sail to Rome. Stilicho promptly 
imported grain from Gaul and Spain. In the 
following year he sent Gildo’s brother, Ma- 
scezel, to Africa with an army, and he easily 
overthrew Gildo and put him to death; but 
Mascezel died soon afterward, and Stilicho 
was suspected of having had him murdered 
so that he might not become a rival. In 398 
Stilicho’s daughter Maria was married to the 
emperor Honorius, and Stilicho himself be­
came consul in 400.

In 401 when Alaric and the Visigoths in­
vaded Italy and threatened Milan, where Ho­
norius was living, Stilicho summoned troops 
from the Rhine frontier and from Britain to 
strengthen his army, and in 402 he éngaged 
the Goths at Polletttia (Pollenzo, near modem 
Bra). The battle, fought on Easter Sunday, 
April 6, resulted in an incomplete victory for 
Stilicho, but he captured the Gothic camp* 
Alaric then marched toward Etruria, but af­
ter negotiations he agreed to withdraw from 
Italy. In 403, however, he reentered Italy and 
attacked Verona. Stilicho once more engaged 
him successfully and pursued him northward. 
Again an undérstanding was reached, and 
Alaric, though his army was in bad condition, 
was allowed to escape.

Late in 405 Italy was menaced by new in- 
vaders, a vast host of Germans, mainly Os- 
trogoths, led by a pagan called Radagaisus. 
Contemporary accounts numbered them in 
the hundreds of thousands, though any such 
figure is impossible. They attacked Florence, 
but Stilicho compelled their withdrawal to 
Fiesole, where he cut off their supplies and 
massacred them. Radagaisus was executed on 
Aug. 23, 406, and, in celebration, a triumphal 
arch was erected at Rome.

Stilicho had never abandoned his plans to 
annex Illyricum, and in 407 he put them into 
Operation. He closed the ports of Italy tó all 
Eastem ships, instructed Alaric to hold Epirus 
for Honorius, and himself prepared to cross 
the Adriatic. But a false report reached him 
that Alaric was dead, and then he heard of the 
revolt of Constantine in Britain. Once more 
his plans had to be abandoned. Alaric then 
marched to the province of Noricum (roüghly 
central Austria) and demanded compensation 
for the trouble he had been put to. His price 
was high—4,000 pounds (in weight) of gold— 
but despite considerable Opposition Stilicho 
persuaded the Roman Senate to pay it.

By this time the empress Maria had died, but 
early in 408 Honorius married another daugh­
ter of Stilicho, Thermantia. Stilicho’s influ­
ence, however, had declined. It was mmoured 
that he wished to have his son Eucherius el­
evated to the throne. Reports reached him 
early in 408 that his army was disaffected. 
Then came news of the death of the Eastem 
emperor, Arcadius, and Stilicho proposed to 
go to Constantinople. A certain Olympius, a 
palace official, Spread the rumour that Stili­
cho was preparing to put his own son on the 
Eastem throne, and so the troops in Tictinum 
(Pavia) killed nearly all of the officials present 
on August 13. Stilicho went to Ravenna but 
was imprisoned by Honorius’ orders. He was 
beheaded on August 22; Eucherius was put to 
death shortly thereafter. (E.A.T.)
b i b l i o g r a p h y . The most important ancient 
source is the poet Claudian; Alan Cameron, C la u ­
d ia n : P o e try  a n d  P ropagan da  a t th e  C ou rt o f  H o ­
n oriu s  (1970), is fundamental on Stilicho as well 
as Claudian. J.B. Bury, A H is to ry  o f  th e  L a te r  R o ­
m a n  E m p ire , vol. 1 (1923), is an adequate source 
of information on Stilicho.

Still, Andrew Taylor (b. Aug. 6, 1828, 
Jonesboro, Va., U.S.—d. Dec. 12, 1917, 
Kirksville, Mo.), U.S. founder of osteopathy, 
who believed that remedies for disease are 
available in the correctly adjusted body, ob­
tained through manipulative techniques and 
concomitant medical and surgical therapy.

Still acquired some medical training from 
his father and a college in Kansas City. About 
1849 he began to practice medicine in Kansas 
and in Missouri. He was an active Abolition­
ist and was elected to the Kansas territorial 
legislature in 1857. He also saw service in the 
Civil War.

Motivated by the deaths of three of his chil­
dren in an epidemie, he formulated his prin­
ciples of osteopathy in 1874. After a period of 
Opposition he founded the American School 
of Osteopathy at Kirksville in 1892. In 1924 
it was absorbed by the Andrew Taylor Still 
School of Osteopathy and Surgery, founded 
by George Laughlin in 1922, which was re­
named the Kirksville College of Osteopathie 
Medicine in 1971. Still established the Journal 
of Osteopathy in 1894.
Still, William Grant (b. May 11, 1895, 
Woodville, Miss., U.S.—d. Dec. 3, 1978, Los 
Angeles), U.S. composer and conductor, and 
the firsi black to conduct a professional sym­
phony orchestra in the United States. Though 
a prolific composer of operas, ballets, sym- 
phonies, and other works, he was best known 
for his Afro-American Symphony (1931).

Still was brought up by his mother and 
grandmother in Little Rock, Ark., and stud­
ied medicine at Wilberforce University, Ohio, 
before tuming to music. He first studied com­
position at Oberlin Conservatory of Music in 
Oberlin, Ohio, then under the conservative 
George W. Chadwick at the New England 
Conservatory of Music, Boston, and later un­
der Edgard Varèse during the latter’s most 
radical avant-garde period. The diversity of 
Still’s musical education was extended when,
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the dance-band leader Paul Whiteman and for 
the blues composer W.C. Handy. In 1939 he 
married and settled in Los Angeles. Early or­
chestral works include Darker America (1924) 
and From the Black Belt (1926) for chamber 
orchestra.

Still’s concern with the position of the blacks 
in U.S. society is reflected in many of his 
works, notably the Afro-American Symphony, 
the ballets Sahdji (1930), set in Africa and 
composed after extensive study of African 
music, and Lenox Avenue (1937); and the 
operas The Troubled Island (1938; produced 
1949), with a libretto by Langston Hughes, 
and Highway No. 1, U.S.A. (produced 1963 
and 1977).

Still’s compositions from the mid-1930s show 
the jazz band as a major influence on his 
eclectic musical style. He made considerable 
use of material in the Negro style—though 
rarely borrowing actual melodies—and pre­
ferred simple, commercial harmonies and or- 
chestration, the use of which, however, was 
characterized by the highest professionalism 
and seriousness of purpose.
still-Iife painting, depiction of inanimate 
objects for the saké of their qualities of 
form, colour, texture, and composition. Al­
though decorative fresco murals and mosaics 
with still-life subjects occasionally appeared 
in antiquity, it was not until the Renais­
sance that still life emerged as an independent 
painting genre, rather than existing primar­
ily as a subsidiary element in a composition. 
Early Netherlandish still-life paintings depicted 
skulls, candles, and hourglasses as allegories 
of mortality, or combined flowers and fruits 
of all seasons to symbolize nature’s cycle (see 
vanitas). An interest in observing and then re- 
alistically representing the material details of 
the environment, the rise of a wealthy middle
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“Still Life,” painting on wood by Jan Fyt; in the Prado, Madrid
By courtesy of the Museo del Prado, Madrid

dass who desired art works to decorate their 
homes, and an increasing demand for secular 
subjects in painting other than portraiture as a 
result of the prolonged effects of the Reforma­
tion—all were factors that contributed to the 
rise of still-life painting in the 16th and 17th 
centuries. The painting generally considered 
to be the first still life is a work by the Italian 
painter Jacopo de’Barbari painted 1504. The 
“golden age” of still-life painting occurred in 
the Lowlands during the 17th Century.

Among the most famous Dutch and Flemish 
painters who specialized in still-life subjects 
were Willem Heda, Willem Kalf, Jan Fyt, 
Frans Snyders, Jan Weenix, Melchior d’Hon- 
decoeter, Jan van Huysum, and the de Heem 
family. From the 18th Century until the rise 
of Nonobjective painting in the post World 
War II period, France became the centre of 
still-life painting. Most of the leading artists 
who were at some time resident there during 
this 250ryear period executed still lifes—e.g., 
J.-B.-S. Chardin, Eugène Delacroix, Gustave 
Courbet, Édouard Manet, Claude Monet, Paul 
Cézanne, Vincent van Gogh, Pablo Picasso, 
Georges Braque, Henri Matisse, and Pierre 
Bonnard.
still rings (gymnastics): see rings.
Stillbay industry, assemblage of Late Pa- 
leolithic stone tools, found first in Cape 
Province, S.Af., and dating from about 30,000 
to 50,000 years ago. The stone flake culture 
reached from Ethiopia in the north to South 
Africa along the eastem coast and produced a 
variety of stone tools that are likened to the 
Mousterian industry of North Africa and Eu­
rope, which lay midway between the earliest 
stone tools and the highly complex ones of 
Cro-Magnon man.

Tools were made generally by the Levallois 
stone-flaking technique, that is, by shaping a 
prepared core in order to produce pointed 
flakes probably used as lance heads or skin- 
ning knives. In addition, the Stillbay industry 
contains leaf-shaped bifacial points.
Stiller, Mauritz (b. 1883, Helsinki—d. Nov. 
8, 1928, Stockholm), motion-picture director 
who during the early 1920s was a leader in the 
intemationally preeminent Swedish cinema. 
He was influenced by D.W. Griffith’s epic 
style and Thomas Harper Ince’s integral use 
of landscape but most of all by the typically 
Swedish mysticism and passionate love of na­
ture reflected in the novels of Selma Lagerlöf, 
many of which he adapted to the screen.

Trained as a stage actor, Stiller acted in 
and directed his first film, Mor och dotter 
(“Mother and Daughter”), in 1912. The film 
made from the Lagerlöf novel Herr Arnes 
penningar (1919; Sir Arne’s Treasure), with

its pictorial beauty and intense characteriza- 
tions, won worldwide acclaim as one of the 
finest Swedish silent films. It was followed by 
Erotikon (1920), a lighter, more cosmopoli- 
tan film, then by another screen version of 
a Lagerlöf novel, Gunnar Hedes saga (1922; 
Gunnar Hede’s Saga), in which Stiller treated 
nature lyrically, as in the scenes of reindeer 
being driven into the mountains, a treatment 
repeated in Gösta Berlings saga (1923; The 
Atonement of Gösta Beding), from another 
Lagerlöf novel, his best known film.
Because of the success of Gösta Berlings 

saga, he was invited to Hollywood in 1925, 
and the star of the picture, his young proté- 
gée, Greta Garbo, was also offered a contract. 
Stiller directed the films Hotel Imperial (1927), 
Woman on Trial (1927), and The Street of Sin 
(1927), before retuming to Sweden in 1928.
Stilling, Heinrich (German writer): see 
Jung-Stilling, Johann Heinrich.
Stillman, James (b. June 9, 1850,
Brownsville, Texas, U.S.—d. Mar. 15, 1918, 
New York City), U.S. financier and banker 
whose presidency of New York’s National City 
Bank (now Citibank) made it one of the most 
powerful financial institutions in the United 
States.
Beginning his career in a New York City 

mercantile house, Stillman became a protégé 
of Moses Taylor, then a wealthy merchant 
and banker. In 1891, having participated in 
a number of Taylor’s projects, Stillman suc­
ceeded Taylor’s son-in-law as president of the 
National City Bank, shortly after a Control­
ling interest in the bank was purchased by the 
Rockefeller family.
By maintaining large cash reserves and draw­

ing on powerful Connections, Stillman’s bank 
prospered during the panic of 1893, more 
than doubling deposits and rising to a com­
manding position among U.S. banks. In 1897 
National City was the only bank capable of 
fmancing the reorganization of the Union Pa­
cific Railroad. The bank later expanded into 
international markets, establishing a preemi- 
nence that it has retained since.
Deposits mushroomed during Stillman’s 

tenure from about $12,000,000 in 1891 to 
$638,000,000 at the time of his death. He 
left a personal fortune estimated at more than 
$ 100,000,000.
Still’s disease, rheumatoid arthritis in chil­
dren. The major difference between this illness 
and rheumatoid arthritis in adults is its effect 
on the rate of bone growth. Deformities of the 
spine are typical in Still’s disease. Medication 
and physical therapy coupled with rest and 
orthopedie appliances often prevent crippling 
defects in the bone structure.

Stillwater, city, seat (1840) of Washington 
County, eastem Minnesota, U.S., on the St. 
Croix River, at the head of Lake St. Croix, 
20 mi (32 km) northeast of St. Paul. Founded 
in 1839 (in Wisconsin Territory) as a logging 
town, it was the scene of a convention (Aug. 
26, 1848) that undertook the Organization of 
Minnesota Territory and was the first townsite 
of the state. The Minnesota State Prison was 
established there in 1851. Principal industries 
are dairy processing, shoemaking, and the 
manufacture of ventilating fans. A fossilized 
face of sandstone is exposed nearby along the 
St. Croix. Inc. town, 1844; city, 1854. Pop. 
(1980) 12,290.
Stillwater, city, seat (1907) of Payne County, 
north central Oklahoma, U.S. It was first 
recorded in 1884 as a colony of “boomers” 
(illegal homesteaders from Kansas) on Still 
Water Creek, near its confluence with the 
Cimarron River. A permanent settlement was 
begun in April 1889 in the first great Okla­
homa land mn. Growth was stimulated by the 
establishment there in 1891 of the Oklahoma 
Agricultural and Mechanical College, rechar- 
tered as Oklahoma State University in 1957. 
The university continues to dominate the ci­
ty’s economic and social development.

Local resources include cattle, wheat, and 
gas. Nearby, Lake Carl Blackwell (3,200 ac 
[1,300 ha]) is the focus of the Central Okla­
homa Land Utilization Project. Inc. village, 
1890; town, 1891; city, 1895. Pop. (1980) 38,- 
268.
Stilo Praeconimis, Lucius Aelius, also 
called aelius stilo (b. c. 154 bc, Lanuvium, 
near Rome—d. 74 bc, Rome?), first systematic 
student, critic, and teacher of Latin philology 
and literature and of the antiquities of Rome 
and Italy.
A member of a distinguished family of the 

equestrian order, Stilo taught Varro and Cic­
ero, who later thought poorly of his skill as 
an orator. According to Cicero he was a Stoic. 
His aristocratie sympathies and interest in the 
law were so strong that he voluntarily shared 
the exile of Quintus Caecilius Metellus Nu- 
midicus (consul 109 bc) in protest against a 
new agrarian law.

Only a few fragments of Stilo’s works re­
main. He wrote commentaries on the hymns 
of the Salii (minor priests who sang their Car­
men Saliare at various public meeting places 
at the beginning and end of the growing sea­
son). He probably wrote commentaries on the 
Twelve Tables, the earliest collected body of 
Roman law, and also a general glossographical 
work dealing with literary, historical, and an- 
tiquarian questions. His most important work 
was his investigation of the authenticity of the 
comedies of Plautus, of which he recognized 
25. His devotion to Plautus is reflected in his 
remark that if the Muses spoke Latin, it would 
be the Latin of Plautus.
Stilpön, also spelled stilpo (fl. c. 380- 
300 bc), Greek philosopher of the Megarian 
school founded by Euclid (fl. about 300 bc) 
of Megara, Greece. Most of the Megarian 
philosophers are better known for the high 
value they placed on dialectical skill and for 
their influence on Stoic logic than for positive 
ethical assertions of their own.
Unfortunately, nothing of Stilpön’s dialogues 

has survived, except for a few fragments that 
were quoted by other authors. Among Stil­
pön’s best known pupils was Zeno of Citium, 
founder of Stoicism.
stilt, any of certain species of shorebirds be- 
longing to the family Recurvirostridae (order 
Charadriiformes), characterized by long thin 
legs and a long slender bill. Stilts are about 35 
to 45 centimetres (14 to 18 inches) in length.
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They live in warm regions, around ponds, 
where they probe in mud and weedy shallows 
for crustaceans and other small aquatic ani­
mals.

The comnion stilt (Himantopus himantopus) 
is variably black and white with pink legs and 
red eyes. Among its races are the black-winged

Black-necked stilt (Himantopus himantopus 
mexicanus)
G.W. Robinson—Root Resources

stilt (H. h. himantopus), of the Old World, 
and the black-necked stilt (H. h. mexicanus), 
of the New World; and very dark birds occur 
in New Zealand.

The banded, or red-breasted, stilt (Clado- 
rhynchus leucocephala), of Australia, is white 
with brown wings, reddish breast band, and 
yellowish legs.
stilt, one of a pair of poles with footrests, used 
for walking. Stilts were originally designed 
for use in Crossing rivers and marshes. As a 
means of amusement, they have been used by 
all peoples of all ages, as well as by the in­
habitants of marshy or flooded districts. The 
city of Namur, in Belgium, which formerly 
suffered from the overflowing of the Sambre 
and Meuse rivers, has been celebrated for its 
stilt walkers for many centuries. Not only the 
townspeople but also the soldiers used stilts. 
The Govemor of Namur, having promised 
the archduke Albert (about 1600) a Company 
of soldiers that should neither ride nor walk, 
sent a detachment on stilts, which so pleased 
the Archduke that he conferred upon the city 
perpetual exemption from the beer tax—no 
small privilege.

Stilts used by children are usually long, the 
upper half being held under the arms. They 
are not strapped to the leg.
stilt bug, any fragile, long-legged, slender in­
sect of the family Berytidae (or Neididae, order 
Heteroptera), which contains more than 100 
species. These sluggish, brown, plant-feeding 
insects are 5 to 9 millimetres (0.2 to 0.4 inch) 
long and are usually found in dense Vegeta­
tion throughout the world.
Jalysus spinosis of the eastem United States 

damages com, peach, and tomato crops. J. 
wickhami is found in the central United States.
Stilton, classic English blue cheese made from 
cow’s milk, named for the village in Hunting- 
donshire where, according to tradition, it was 
first sold in the late 18th Century at a stage­
coach stop called the Bell Inn. Stilton cheese 
has apparently never been produced in its 
namesake village; in modem times the desig- 
nation is restricted to certain cheeses produced 
in the counties of Leicestershire, Derbyshire, 
and Nottinghamshire.

Originally made exclusively from the milk of 
Shorthorn cows, as some still is, Stilton has 
a rich, intense flavour that is less salty than 
that of Roquefort. The texture is semisoft 
and moist or creamy, since the cheese is not 
pressed, and ivory yellow in colour, streaked 
with bluish-green veins of Penicillium glau-

cum mold. It is formed in cylinders nine 
inches (23 centimetres) in height and about 
8 in. in diameter. The beige rind is wrinkled 
and crusty. Stilton is aged for four to eight 
months, sometimes longer. In England it is 
traditionally served with biscuits, port wine, 
and fruit.
Stilwell, Joseph W (arren) (b. March 19, 
1883, Palatka, Ha., U.S.—d. Oct. 12, 1946, 
San Francisco), World War II army officer 
who headed both U.S. and Chinese National­
ist resistance to the Japanese advance on the 
Far Eastern mainland.
A 1904 graduate of the U.S. Military 

Academy, West Point, N.Y., Stilwell rose to 
the rank of general in 1944, having served 
in the Philippines, with the American Expe- 
ditionary Force in Europe during World War 
I, and as an instructor at West Point. In ad­
dition, he studied the Chinese language and 
later served in Tientsin (1926-29) and as a 
military attaché in Peking (1935-39).
At the outbreak of World War II, Gen. 

Chiang Kai-shek asked Stilwell to be his chief 
of staff, and he was placed in command of 
the Chinese 5th and 6th armies in Burma. 
In 1942 he was routed by Japanese troops— 
superior in numbers and equipment—and ar­
rived in India on foot with the remains of his 
command after an agonizing 140-mile jungle 
trek. Through the war he served as command­
ing general of all U.S. forces in China, Burma, 
and India, and early in 1945 the Ledo Road, 
an Allied supply route linked to the Burma 
Road {q.v.), was renamed the Stilwell Road 
in his honour. He was appointed commander 
of the U.S. lOth Army in the Pacific theatre, 
and in August 1945 he received the surrender 
of more than 100,000 Japanese troops in the 
Ryukyu Islands.
After March 1946 Stilwell served as 6th 

Army commander in San Francisco until his 
death.
Stilwell Road, original name ledo road , 
highway 478 mi (769 km) long that links 
northeastern India with the Burma Road {q.v.), 
which runs from Burma to China. During 
World War II the Stilwell Road was a strategie 
military route.

Stimson, Henry L(ewis) (b. Sept. 21, 1867, 
New York City—d. Oct. 20, 1950, Hunting­
ton, N.Y., U.S.), statesman who exercised a 
strong influence on U.S. foreign policy in the 
1930s and 1940s. He served in the adminis- 
trations of five presidents between 1911 and 
1945.
Stimson was admitted to the New York bar 

in 1891, and he served as U.S. attomey for the

Stimson
Giles— Black Star/EB Inc.

southem district of the state in 1906-09. He 
was secretary of war in the Cabinet of Pres. 
William Howard Taft in 1911-13, and he 
fought briefly in France as a field artillery offi­
cer during World War I. Pres. Calvin Coolidge 
recalled him to public life in 1927 as a special 
commissioner to Nicaragua to mediate a civil 
dispute, which he successfully reconciled. Be­
tween 1927 and 1929 he served as govemor 
general of the Philippine Islands.

Appointed secretary of state under Pres. Her­
bert Hoover (1929-33), Stimson led the U.S. 
delegation to the London Naval Conference 
in 1930. Following the Japanese occupation 
of Manchuria in 1931, he sent to Japan and 
China identical notes (Jan. 7, 1932) stating 
that the United States did not intend to rec- 
ognize as legally valid any Situation, treaty, 
or agreement impairing U.S. treaty rights or

Chinese troops building a bridge along the Stilwell Road in Burma, 
1943
Bernard Hoffman—Time-LIFE Picture Agency

U.S. Army engineers began construction of 
the highway in December 1942 to link the 
railheads of Ledo (Assam, now in Arunachal 
Pradesh, India) and Mogaung (Burma), and 
Chinese troops later aided in the project.

The highway crossed into Burma through the 
difficult Pangsau Pass of the Patkai Range and 
was known as the Ledo Road until January 
1945, when a connection via Myitkyinä and 
Bhamo was completed to the Burma Road 
at Mu-se. Chiang Kai-shek then renamed the 
highway in honour of the U.S. general Joseph 
W. Stilwell. It was officially abandoned by the 
United States in October 1945, but it remains 
a major internal route.

brought about by means contrary to the Pact 
of Paris (1919). This policy afterward became 
known as the Stimson Doctrine.
By the beginning of World War II, Stimson 

was known as an outspoken interventionist 
and a leading member of the Committee to 
Defend America by Aiding the Allies. Al­
though a lifelong Republican, he was ap­
pointed secretary of war by Pres. Franklin D. 
Roosevelt in 1940, to strengthen bipartisan 
support of foreign , policy. In this capacity he 
guided the expansion and training of the U.S. 
Army throughout the war. He also acted as 
chief adviser on atomic policy to President 
Roosevelt and, later, to Pres. Harry S. Tm-



man. To President Truman he recommended 
that atom bombs be dropped on Japanese 
cities of military importance. He later justified 
the bombing of Hiroshima and Nagasaki on 
humanitarian grounds, arguing that use of the 
bomb accelerated the surrender of Japan and 
thus saved more lives than it cost.

Stimson left office in September 1945. 
His publications include American Policy in 
Nicaragua (1927), Democracy and National- 
ism in Europe (1934), and The Far East Crisis
(1936). With McGeorge Bundy he wrote an 
autobiography entitled On Active Service in 
Peace and War (1948).
stimulant, any drug that excites any bod- 
ily function, specifically those that excite the 
brain and central nervous system. The two 
main types of nervous stimulants are those 
that affect alertness and have only minor ef­
fects on the emotions, and those of the second 
type (usually called antidepressants) that affect 
emotions.

A brief treatment of stimulants follows. For 
full treatment, see macropaedia: Drugs and 
Drug Action.

Five commonly used antidepressant drugs 
are isocarboxazid (Marplan), nialamide, 
phenelzine, tranylcypromine (Pamate), and 
pargyline (Eutonyl). A group known as the 
tricyclic antidepressant drugs are extremely 
effective in treating depressed patients.

The methylxanthines are another impor­
tant group of stimulants. Unlike the am- 
phetamines, which are generally synthetically 
manufactured, these compounds are naturally 
occurring. The most important methylxan­
thines are caffeine, theophylline, and theo­
bromine, the active ingredients of coffee, tea, 
cocoa, and cola beverages. The strongest of 
these stimulants is caffeine.
Caffeine can be used to treat respiratory de- 

pression, such as that caused by drug overdose. 
Caffeine also constricts blood vessels of the 
brain; for this reason it is often a component 
of headache remedies. Theophylline is used 
in the treatment of severe asthma because of 
its capacity for relaxing the bronchioles in the 
lungs.

Amphetamines are synthetic drugs that pro­
duce adrenalin-like effects. Adrenaline is pro­
duced in response to extreme situations. Am­
phetamines stimulate heartbeat, raise blood 
pressure, increase glucose supply to muscles, 
stimulate breathing, and expand air passages 
while simultaneously inhibiting appetite, di- 
gestion, excretion, and some other bodily 
functions.
Amphetamines were first used in the 1930s 

to treat narcolepsy and subsequently became 
prescribed for obesity and fatigue. They were 
widely used by soldiers in World War II to 
combat exhaustion. But the dangers of over­
dose and addiction of amphetamines soon be­
came apparent. The stimulating effect of large 
doses is followed by exhaustion and depres- 
sion. Side effects can include nausea, agita- 
tion, trembling, loss of appetite, constipation, 
and rapid, irregulär heartbeat. Overdoses can 
cause fever, hallucinations, convulsions, and 
coma. Continued overuse of amphetamines 
can cause mental illness, such as paranoid 
schizophrenia. Long-term use leads to physical 
dependence with unpleasant physical conse- 
quences following withdrawal, which reflects 
the brain’s physical adaption to overstimula- 
tion.

Amphetamine withdrawal leads to abnor- 
mally lengthy sleep and excessive fatigue, men­
tal depression, and excessive appetite. These 
Symptoms, however, disappear as the physical 
structure of the brain reverts to normality over 
a period of time following amphetamine with­
drawal. However, because amphetamines, af­
ter metabolization, appear in the cerebrospinal 
fluid surrounding the brain, there is some evi- 
dence that prolonged amphetamine use causes 
permanent brain damage.

Their dangerous side effects and addictive 
nature mean that, unlike caffeine and other 
methylxanthines, amphetamines should never 
be used routinely as stimulants and should 
not be prescribed or used as diet drugs or for 
depression. Their most effective uses include 
treatment of narcolepsy, hyperactivity in chil­
dren, and use before a long-term mission in 
which mental acuity is imperative and the 
drug will only be taken once.
stimulated emission, in laser action, the 
release of energy from an excited atom by 
artificial means. According to Albert Einstein, 
when more atoms occupy a higher energy 
state than a lower one under normal temper­
ature equilibrium (see population inversion), 
it is possible to force atoms to retum to an 
unexcited state by stimulating them with the 
same energy as would be emitted naturally.
In stimulated emission the emitted light wave 

will be coherent (i.e., in phase; see coherence) 
with the incoming wave. In laser action the 
stimulating emission triggers a chain reaction 
in which the radiation from one atom stimu- 
lates another in succession until all the excited 
atoms in the system have retumed to nor- 
malcy. In doing so, coherent monochromatic 
light (light of a single wavelength) is emitted.
stinging coral: see millepore.
stingray, any of a number of flat-bodied rays 
noted for the long, sharp spines on their tails. 
They are sometimes placed in a single family, 
Dasyatidae, but often separated into two fam­
ilies, Dasyatidae and Urolophidae. Stingrays 
are disk-shaped and have flexible, tapering 
tails armed, in most species, with one or more 
saw-edged, venomous spines.
The dasyatid stingrays, also called whip-tailed 

rays and stingarees, inhabit all oceans and cer­
tain South American rivers. They have slim, 
often very long, whiplike tails. They vary in 
size; Dasyatis sabina, a small westem North 
Atlantic species, is mature at a width of about 
25 centimetres (10 inches), but the Australian
D. brevicaudata reportedly attains a width of 
about 2 metres (7 feet) and a length of 4 
metres. The urolophid, or round stingrays, 
are considerably smaller, the largest attaining 
a length of about 75 centimetres; they have 
relatively shorter tails and well-developed tail 
Ans. They are found in the Pacific and west­
em Atlantic.
Found in warm temperate and tropical wa­

ters, sometimes in great abundance, stingrays 
are bottom dwellers and often lie partially 
buried in the shallows. They eat worms, 
mollusks, and other invertebrates, sometimes 
badly damaging valuable shellfish beds. They 
lash their tails when stepped on, and large 
stingrays can exert enough force to drive their 
tail spines into a wooden boat. The spines 
cause serious, extremely painful wounds that, 
if abdominal, may result in death.
Certain other rays may also possess tail 

spines. Some of the devil rays and eagle rays 
are so armed. The latter, forming the family 
Myliobatidae, comprise several genera found 
in warm and temperate Coastal waters. They 
have very long, slim tails and, unlike other 
rays, have heads that project beyond the body 
disk. Notable members of this family include 
the spotted duckbilled ray (Aetobatus nari- 
nari), a large Atlantic and Pacific species that 
can cause deep wounds with its tail spines, 
and the bat stingray (Myliobatis californicus), 
a Pacific form noted for its depredations on 
the shellfish of San Francisco Bay.

Two other families, the butterfly rays (Gym- 
nuridae) and cow-nosed rays (Rhinopteridae), 
are found in shallow Coastal waters of tropical 
and warm temperate seas and reach widths of 
about 2 metres.

The possible existence of another stingray 
family, consisting of deepwater species, was 
indicated in 1981 with the identification of 
Hexatrygon bickelli. The specimen, found on
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the coast of South Africa, showed unique 
adaptations to deepwater life and was classi-

Stingray (Urolophus jamaicensis)
Wade Doak

fied by its discoverers in a separate family and 
suborder.
stinkbug, any member of the insect fam­
ily Pentatomidae (order Heteroptera), which 
numbers more than 5,000 species. Stinkbugs 
are characterized by their foul-smelling secre- 
tions, which may be transferred to the resting 
place of the insect—e.g., on plant, fruit, or 
leaf—giving it a disagreeable or nauseating 
taste.

The combination of colour (brown, green, or 
metallic) and shape (oval, broad, and slightly 
convex) camouflages many of these insects as 
they sit on bark and foliage. The head and 
prothorax form a triangle that points forward. 
In some species the triangular-shaped area on 
the back is enlarged to form a prominent 
shield that may cover the entire abdomen.

(Top) Shield bug (Elasmostethus interstinctus, 
(bottom) stinkbug (Edessa rufomarginata)
(Top) Sven Samelius, (bottom) E.S. Ross
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Stinkbugs generally range between 5 and 12 
mm (0.2 to 0.5 inch) in length. One excep- 
tion is Oncomeris flavicornis, which occurs 
throughout the world. It is more than 50 mm 
(2 inches) long and is brightly coloured with 
red, blue, black, and orange. Sexual dimor- 
phism, a condition in which the appearance 
of the male and female differs, exists in some 
species.
In cooler climates the adults hibemate dur­

ing the winter; in the winters of warmer cli­
mates they simply become less active. The 
female deposits about 100 or more omate, 
barrel-shaped eggs in rows or clusters; females 
of some species remain close to the eggs and 
newly hatched larvae.

Some species (e.g., Tessaratoma papillosa of 
the Orient) have sound-producing organs and 
make loud, noisy sounds if disturbed; the lat- 
ter also has the ability to “spit” foul-smelling 
secretions 15 to 30 cm (6 to 12 inches).

Stinkbugs may feed on plants, causing dis- 
coloration or spotting of the fruit, or they 
may prey on other insects. One of the most 
important plant pests is the harlequin cab- 
bage bug (q.v.; Murgantia histrionica). The 
southem green stinkbug, or green vegetable 
bug (Nezara viridula), which occurs world­
wide, damages beans, berries, tomatoes, and 
other garden crops. The rice stinkbug (Oe- 
halus pugneax) causes severe losses to the rice 
erop in North America.

The stinkbug family Pentatomidae is so di­
verse that some authorities divide its mem­
bers into separate families. The members of 
the shield-bug, or shield-backed-bug, family 
(Scutelleridae) are between 8 and 10 mm (0.3 
and 0.4 inch) long, and their shield-shaped 
thorax covers almost the entire abdomen. An 
important member of this family is the senn 
bug (Eurygaster species), a grain pest in Mid­
dle Eastem and Central Asia. Control mea­
sures include the use of pesticides and the 
elimination of hibemating spots and altemate 
hosts. Not all stinkbugs are destructive. The 
genus Podisus feeds on the Colorado potato 
beetle larvae and other plant pests. Zicrona 
caerulea, a species that occurs in China, preys 
on beetle larvae and adult beetles. In some 
areas of Mexico, Africa, and India, stinkbugs 
are eaten by humans.
stinkdamp, colourless, poisonous, gaseous 
compound of sulfur responsible for the char­
acteristic odour of rotten eggs (see sulfur).
stinkhorn, any fungus of the order Phallales 
(division Mycota), typified by a phalluslike,

Stinkhorn (Phallus impudicus)
Franklin K. Anderson— EB Inc.

ill-smelling fruiting body. Stinkhoms produce 
odours that attract the flies and other insects 
that assist in dispersing the reproductive bod­
ies (spores). Their appearance is often sud­
den; the spore-forming tissue (gleba) can erupt 
from an underground “egg” and burst open 
within an hour, becoming slimy and fetid at 
maturity. Genera widespread in the temperate 
zone include Phallus, Mutinus, Dictyophora, 
Simblum, and Clathrus.
stinking nutmeg (tree): see California nut- 
meg.
stinking smut (plant disease): see bunt.
stinking yew, also called fetid yew, Florida 
torreya, or stinking cedar (Torreya ta- 
xifolia), an ornamental evergreen tree of the 
yew family (Taxaceae), limited in distribution 
to western Florida and southwestem Georgia. 
The stinking yew, which grows to 13 m (about 
43 feet) in height, carries an open pyramidal 
head of spreading, slightly drooping branches. 
The brownish, orange-tinged bark is irregu- 
larly furrowed and scaly. The leaves are spiny- 
pointed, 2 to 3 cm (about 0.7 to 1.2 inches) 
long, and 3 mm (0.1 inch) broad; they are 
dark green and slightly curved above and pale 
green beneath. The seeds, 2-3 cm long, are 
surrounded by plumlike, dark purple anls, or 
seed coverings. Seeds, arils, leaves, and wood 
emit a disagreeable, fetid odour when bmised 
or cmshed.
Stinnes, Hugo (b. Feb. 22, 1870, Mülheim, 
Ger.—d. Apr. 10, 1924, Berlin), German in­
dustrialist who emerged after World War I as 
Germany’s “business Kaiser,” Controlling coal 
mines, steel mills, hotels, electrical factories, 
newspapers, shipping lines, and banks.
At age 20 Stinnes inherited his father’s in­

terest in the family business. Since 1808 the 
Stinnes family had been operating coal mines, 
a shipping line to carry the coal up the 
Rhine River, and a trading house to sell the 
goods that were carried back. In 1893 Stinnes 
founded Hugo Stinnes GmbH, which was to 
become the centre of operations for the Stinnes 
Konzern (tmst) established by his grandfather, 
Mathias Stinnes. Hugo established the Com­
pany to consolidate his interests in shipping 
and mining.
With the profits from distributing coal, he 

began to acquire interests in the steel indus­
try and in the Ruhr’s power, gas, and water 
Utilities. By a process of acquiring and con- 
solidating industries, he was able to control 
the complete industrial cycle, from raw mate­
rials to distribution. From cutting lumber to 
Publishing newspapers, from mining coal and 
iron ore to shipping automobiles, tools, and 
machinery all over the world, Stinnes Compa­
nies handled every phase.
During World War I, Stinnes was a leading 

supplier of Germany’s war materials. After 
the war, he began acquiring newspapers. By 
1922 he owned more than 60 papers and had 
interests in many more. He was a member 
of the economie council and used the news­
papers to combat the policies of the Weimar 
Coalition and promote his own political ideas. 
He was a member of the Reichstag (Diet) 
for the German People’s Party (Deutsche­
nationale Volkspartei) from 1920 to 1924.
Influential in starting Germany’s industrial 

recovery after the war, Stinnes pushed to abol- 
ish the eight-hour workday in order to increase 
productivity and resisted the socialization of 
industry. He eventually operated industries in 
Germany, Switzerland, Austria, the Balkans, 
Russia, and Argentina.
Stirling, district, Central region, Scotland. It 
was created by the reorganization of 1975 and 
includes most of the former county of Stirling 
and part of that of Perth. The district, with 
an area 839 square miles (2,173 square km), 
is bounded on the west by Loch Lomond and 
is traversed by the Highland Boundary Fault,

which separates the Highlands in the north 
and west from the Lowlands.
Towering above the Lowlands, with abrupt 

slopes of about 1,000 feet (300 m) in places, 
are the intrusive volcanic Lennox Hills. The 
Lowlands are thickly mantled with glacial de­
posits, and raised beaches flank the alluvial 
flats along the River Forth. Annual rainfall 
decreases from 100 inches (2,500 mm) in 
the northwestem Highlands to 30 inches (760 
mm) along the Forth.

In the wetter west, pastoralism predominates; 
cattle are fattened, and dairying is important. 
In the east, particularly on the alluvial carse 
(fertile riverine lands), a crop-livestock econ­
omy is practiced. The coalfield in the south- 
east, on which was based the area’s heavy 
industry and prosperity of the 19th Century, 
has now been worked out; and coal is pro­
duced mainly in the central area around 
Fallin. There are still iron works at Carron, 
Bonnybridge, and Denny. The economie and 
industrial centre of Stirling is the sprawling 
Falkirk-Grangemouth urban area. Grange- 
mouth is the second port of Scotland and an 
expanding centre for oil refining and the pro­
duction of Chemicals and plastics. Tanning, 
papermaking, malting, brewing, and distilling 
are widespread throughout the area. Stirling is 
the seat of the district authority. Pop. (1987 
est.) 81,436.
Stirling, royal burgh and seat of Stirling dis­
trict, Central region, Scotland, on the right 
bank of the River Forth. The precipitous 250- 
foot- (75-metre-) high volcanic plug on which 
the present castle stands was probably occu­
pied by the early British Picts. The settlement 
had developed sufficiently for it to be made a 
royal burgh about 1130; another charter was 
granted in 1226 by Alexander II of Scotland, 
who made the castle a royal residence.

Two famous battles were fought near Stir­
ling. In the Battle of Stirling Bridge (1297), Sir 
William Wallace, the Scottish national leader, 
routed the English, and in 1314, at me i>atiie 
of Bannockbum (2.5 miles [4 km] south), the 
English under Edward II were defeated and the 
Scots regained their independence. From then 
until the mid-16th Century, Stirling flourished 
and shared with Edinburgh the rank and priv­
ileges of a Capital city. The castle became a 
regulär residence for the Stuart kings, but after 
the union of the Scottish and English crowns 
in 1603, Stirling ceased to play an important 
national role.
The old town was built on higher levels and 

on the steep approaches to the castle, where 
many fine examples of 16th- and 17th-century 
domestic buildings still survive. Remains of a 
town wall still exist, as does the “auld brig” 
over the Forth, a 14th-century structure of 
pointed arches, now used only by pedestrians 
but once the “key to the Highlands.” Stirling 
grew rapidly in the 19th Century, especially 
after the coming of the railways, developing 
into the commercial centre for an extensive 
and prosperous agricultural region. During 
this period, much of the new town was laid 
out, mainly on level land to the south. A no­
table feature of its recent growth has been the 
university founded in 1967.

Stirling’s most important industries are asso­
ciated with agriculture: agricultural engineer­
ing, the production of seeds and fertilizers, 
livestock marketing, and food processing. Coal 
mining in the surrounding area has employed 
considerable numbers. Stirling’s position in 
central Scotland at a natural focus of major 
routeways has also favoured its development 
as a tourist centre. Pop. (1981) 38,842.
Stirling, James, byname stirling the 
venetian  (b. 1692, Garden, Stirling, Scot.— 
d. Dec. 5, 1770, Edinburgh), Scottish mathe- 
matician who contributed important advances 
to the theory of infinite series and infinitesi­
mal calculus.

Expelled from the University of Oxford for



corresponding with the Jacobites (supporters 
of Stuart claims to the throne), Stirling in 1715 
went to Venice to study. There he uncovered 
the trade secrets of the Venetian glassmakers 
and later published A Description of a Ma­
chine to Blow Fire by Fall of Water (1745).
Stirling retumed to London in 1725 and the 

following year was elected a fellow of the 
Royal Society of London. In 1735 he became 
manager of the Scots Mining Company, Lead­
hills. He published a supplement to Newton’s 
enumeration of 72 forms of the cubic curve, 
entitled Lineae Tertii Ordines Newtonianae, 8 
vol. (1717; “Newtonian Third Order Curves”). 
His other publications include Methodus Dif­
fer entialis sive Tractatus de Summatione et In- 
terpolatione Serierum Infinitatum (1730; “Dif­
ferential Method with a Tract on Summation 
and Interpolation of Infinite Series”) and On 
the Figure of the Earth, and On the Variation 
of the Force of Gravity at Its Surface (1735). 
A series expansion called Stirling’s formula is 
named after him, though it was first derived 
by his countryman Abraham De Moivre.
Stirling, James (Frazer) (b. April 22, 1926, 
Glasgow, Scot.), intemationally known British 
architect and town planner, winner of the 
Gold Medal for Architecture of the Royal 
Institute of British Architects (1980) and the 
Pritzker Prize (1981).

Stirling was educated in Liverpool, receiv- 
ing his architectural training at the University 
of Liverpools School of Architecture (1945— 
50). He began practice in the early 1950s 
in London and from 1956 to 1963 was in 
partnership with James Gowan. From 1971 
he worked with Michael Wilford. His early 
work was mainly low-rise housing projects. 
Working in a style that has been identified as 
New Brutalism, Stirling drew international at­
tention with three major commissions in that 
style, especially the Engineering Department 
building for Leicester University (1959-63).

For Stirling, architecture was not a matter 
of style or appearance; it was a matter of 
how space and movement were organized for 
a place and activity. This concern for the 
function of a building is evident in his design 
for the New State Art Gallery (1977-84) in 
Stuttgart, W.Ger., which was considered by 
many to be his greatest achievement in the 
1980s. Among his other notable buildings are a 
new building for the Fogg Museum (1979-84) 
and the Arthur M. Säckler Museum (1985), 
both at Harvard University.
Stirling, Robert (b. 1790, county of Perth, 
Scot.—d. June 6, 1878, Galston, Ayrshire), 
Scottish clergyman, best known as the inven­
tor of the Stirling engine, a type of extemal- 
combustion engine. He also invented optical 
devices and other instruments.

Stirling’s first patent was granted in 1816, 
and his engines were manufactured from 1818 
to 1922, during which time they were used to 
pump water on farms and to generate elec- 
tricity. Later attempts to develop the Stirling 
engine for commercial use proved largely un- 
successful, though its potential for quiet O p­
eration, multiple fuel sources, high efficiency, 
low pollution, and high power density con- 
tinues to hold considerable attraction for re- 
searchers.
Stirling, William Alexander, Ist Earl of,
E a r l  o f  D e v o n , V i s c o u n t  Ca n a d a , also 
called (c. 1609-30) sir William Alexander , 
or (1630—33) lord Alexander  of tulli- 
body, Viscount stirling (b. c. 1576, Men- 
strie, Clackmannan, Scot.—d. Feb. 12, 1640, 
London, Eng.), Scottish courtier, statesman, 
and poet who founded and colonized the re­
gion of Nova Scotia in Canada.
When King James VI of Scotland ascended 

the English throne as James I in 1603, Alexan­
der attended his court in London. He there 
wrote, in 1604, his best-known work, Aurora, 
a sonnet sequence that outlived his subsequent

didactic tragedies. In 1607 he was appointed 
gentleman of the privy chamber to Prince 
Henry, heir apparent. That same year he was 
granted rights to mines and minerals in the 
barony of Menstrie. The following year he 
became agent, in partnership with his cousin, 
for collecting debts owed to the crown in Scot­
land during the period 1547-88, retaining a 
50 percent reward. He was knighted in 1609, 
and in 1612 he was made gentleman usher in 
the household of Prince Charles. His last im­
portant poetical work, Doomes-day, or, The 
Great Day of the Lords Judgement (1614), 
caused King James to choose him to collabo- 
rate in translating the Psalms.
Alexander’s career advanced within the Scot­

tish realm, and he became determined to bring 
Scotland into colonial affairs. In 1621 he ob­
tained a grant of northwestem Newfoundland. 
He abandoned that territory the same year, 
however, and was given a much larger tract 
north of the Sainte-Croix River. He thus be­
came the proprietor of New Scotland (Nova 
Scotia), despite rival French claims to part of 
the territory. Although exploratory parties set 
out in 1622 and 1623, the first settlement was 
not established until 1629.

In 1625 the charter of 1621 was renewed, 
and King Charles I awarded armorial bearings 
to the province. But despite expensive and sin­
cere efforts, including Alexander’s pamphlet, 
An Encouragement to Colonies (1625), and 
an offer of hereditary baronetcies to Scotsmen 
who established six or more settlers, by 1626 
Alexander had failed to colonize the region, 
and there were only 28 baronets (the total 
reached 85 by 1631).

The French challenged Scottish rights to 
Nova Scotia in 1627, and war broke out. 
Alexander’s son led reinforcements to Nova 
Scotia in 1629, and King Charles took up the 
lordship of Canada, distributing monopolies 
to traders on the St. Lawrence against French 
and Spanish interests. By the Treaty of Susa 
(1629), however, England and France agreed 
to mutual restoration of territory and ship­
ping, and Alexander was compelled to sur­
render Nova Scotia. The Scottish settlers were 
ordered to withdraw in 1631, leaving Alexan­
der deeply in debt. He tried to recover by en- 
gaging in copper coinage, known as “turners” 
and intended as small change, but he made 
little profit and was blamed for devaluation.

In 1630 he was created Viscount Stirling and 
Lord Alexander of Tullibody; in 1633, Earl of 
Stirling and Viscount Canada; in 1639, Earl 
of Devon.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Stirling Range, mountains in southwestem 
Westem Australia, rising from a low plateau 
40 miles (65 km) north of Albany and mnning 
parallel to the coast for 50 miles (80 km). The 
range reaches its highest point at Bluff Knoll, 
3,520 feet (1,073 m).

Bluff Knoll area in the Stirling Range, Western 
Australia
Photographie Library of Australia

275 stirrup

Sighted in 1802 by Matthew Flinders, the 
range was named after Sir James Stirling, first 
governor of the state. In 1957 the range was 
made into a national park with an area of 447 
square miles (1,157 square km). The park has 
steep rocky peaks, excellent Coastal views, and 
a wide variety of Vegetation.
Stirlingshire, also called stirling, historie 
region and former midland county, central 
Scotland, since the reorganization of 1975 
mostly part of Stirling district, of Central (q.v.) 
region. The county had an area of 451 square 
miles (1,167 square km).

The Antonine Wall, locally known as Gra- 
ham’s Dyke, was built in a d  142; it connects 
the Rivers Forth and Clyde and passes through 
the southeast of the region. At Castlecary 
and Camelon many Roman relies have been 
found. The Camelon Causeway ran northward 
to Stirling and the Forth, where there was a 
station to Ardoch (Braco) in Perth. After the 
withdrawal of the Romans, the native Picts 
gradually retired before the advance of the 
Saxons and Scots. By the time of Malcolm 
Canmore (d. 1093), the lowland area had be­
come settled. Stirling, which received a royal 
charter from David I (c. 1130), became a trad­
ing centre. King James VI made Airth (1597) 
and Falkirk (1600) burghs of barony. The 
Stuart kings mied from Stirling Castle until 
the union of the crowns. The region played 
a conspicuous part in the struggle for Scot­
tish independence, being particularly associ­
ated with many of the exploits of Sir William 
Wallace and Robert I the Bruce. The three 
great battles for independence were fought 
in the region—Stirling Bridge (1297), Falkirk 
(1298), and Bannockbum (1314). James III 
was stabbed to death in a cottage in the vil­
lage of Milton after the Battle of Sauchiebum 
(1488), but, apart from the disastrous defeat 
of the Covenanters at Kilsyth (1645) and the 
transitory triumph of Prince Charles Edward 
at Falkirk (1746), the history of the district 
practically centres in that of the royal burgh.
Stirner, Max, pseudonym of johann  kas- 
par Schmidt (b. Oct. 25, 1806, Bayreuth, 
Bavaria [Germany]—d. June 26,1856, Berlin), 
German anti-statist philosopher in whose writ­
ings many anarchists of the late 19th and the 
20th centuries found ideological inspiration. 
His thought is sometimes regarded as a source 
of 20th-century existentialism.

After teaching in a girls’ preparatory school 
in Berlin, Stimer made a scanty living as a 
translator, preparing what became a Standard 
German version of Adam Smith’s Wealth of 
Nations. He contributed articles to the liberal 
periodical Rheinische Zeitung, which was in 
part edited by Karl Marx. Later, Marx tried 
to refute Stimer’s ideas, ironically calling him 
“Sankt Max” (“Saint Max”). His most influ­
ential work is Der Einzige und sein Eigentum 
(1845; The Ego and His Own).

Stimer believed that there was no objective 
social reality independent of the individual; 
social classes, the state, the masses, and hu- 
manity are abstractions and therefore need not 
be considered seriously. He wrote of a finite, 
empirical ego, which he saw as the motive 
force of every human action. Writing chiefly 
for working-class readers, he taught that all 
persons are capable of the self-awareness that 
would make them “egoists,” or true individu- 
als.
stirrup, either of a pair of light frames hung 
from the saddle attached to the back of an 
animal—usually a horse or pony. Stirrups are 
used to support a rider’s feet in riding and to 
aid in mounting. Stirrups probably originated 
in the Asian steppes in about the 2nd Century 
bc. They enormously increased the military 
value of the horse.
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When the spur reached westem Europe in 
the 8th Century, it was combined with the 
use of the lance and armour to produce a 
new type of warfare, the shock combat of the 
mounted knight, in which stirrups helped the

Stirrups on Western saddle

rider to keep his seat at the moment of im­
pact. Modem stirrups differ little from those 
of the European Middle Ages. See also saddle.
stirrup cup, originally a drink offered to a 
man mounted on horseback and about to 
depart for the hunt; now, the drinking ves­
sel itself. Commonly connected with hunting, 
many of the cups are made of silver and 
engraved with mottoes taken from the chase. 
They are usually in the form of a fox’s head 
or, more rarely, the head of a greyhound or 
hare.

English silver-gilt stirrup cup in the shape 
of a fox’s head, probably by Thomas Pitts,
1771
By courtesy of Christie, Manson, and Woods

Many stirrup cups survive from the late 18th 
and early 19th centuries, and their popularity 
as collector’s items has led to their continued 
production by modern silversmiths. In glass 
the stirrup cup took the form of a footless 
wineglass.
stirrup fixation, growth of spongy bone in 
the wall of the inner ear so that it encroaches 
on the oval window—an opening in the wall 
of the bony labyrinth of the inner ear (this 
bony encroachment is called otosclerosis)— 
and prevents movement of the stapes, or stir­
rup, a small bone of the middle ear the base 
of which rests in the oval window. Normally, 
sound waves cause vibrations of the eardmm 
membrane that are transmitted by way of the 
malleus, incus, and stapes (three small bones 
in the middle ear) to the liquid in the inner 
ear; and these vibrations in tum affect the 
sensory cells in the inner ear. When the stapes 
is unable to move, a link in the transmis- 
sion of sound waves is broken. Treatment of 
stirrup fixation is surgical and includes either 
creation of an artificial opening in the wall 
of the labyrinth (fenestration) or removal of 
the stapes with implacement of an artificial 
substitute, or both. Such an Operation may

not be feasible because of the extent of the 
otosclerosis or because of the disease of the 
nerve or the sensory (hair) cells of the inner 
ear.
stishovite, high-pressure, metastable poly­
morph of silica (Si02), having a rutile-type 
tetragonal stmcture; Silicon is in six-fold coor- 
dination with oxygen while each oxygen atom 
is shared with three Silicon atoms. It has a 
density of 4.29 g per cubic cm, compared to 
2.65 g per cubic cm for quartz and 2.91 g 
per cubic cm for coesite, another high-pres­
sure polymorph of Si02. Stishovite was first 
discovered in sandstone that had been con­
verted to glass at Meteor Crater, Ariz., and its 
occurrence with coesite in many other craters 
is evidence that it was formed by kinetic en­
ergy imparted by large-scale impact on the 
surrounding rock.
Stoa, plural stoae, in Greek architecture, a 
freestanding colonnade or covered walkway; 
also, a long open building, its roof supported 
by one or more rows of columns parallel to 
the rear wall. The Stoa of Attalus at Athens is 
a prime example.

Stoae surrounded marketplaces and sanctu- 
aries and formed places of business and pub­
lic promenade. Rooms might back onto the 
colonnade, and a second story was sometimes 
added.
stoat, also called short-tailed weasel, or 
bonaparte weasel (Mustela erminea), small 
northern weasel, family Mustelidae, found 
from the Arctic to northem North America, 
in Eurasia, and in North Africa. Stoats are 
most abundant in thickets, woodland, and 
semitimbered areas. These slender, agile, vo- 
racious mammals measure 13 to 29 cm (5 to 
12 inches) in head and body length; have a 
tail length of 5 to 12 cm (about 2 to 5 inches); 
and weigh less than 0.3 kg (0.66 pound). Fe- 
males are smaller than males, and northem 
races smaller than southem.

In summer the stoat is brown, with whitish 
throat, ehest, and belly. In colder climates the 
winter coat is white, except for the black tail 
tip; the animal in this colour phase is popu- 
larly called ermine, as are other winter-white 
weasels. In moderately cold climates the für 
becomes only partly white.

Stoats feed on small mammals, birds, eggs, 
frogs, and occasional invertebrates. Small prey 
is seized at the base of the skull, larger prey by 
the throat. The litter contains 3 to 13 young, 
bom after a gestation prolonged as much as 
10 months because of delayed implantation 
in the wall of the uterus.

Stoat (Mustela erminea)
Painting by Alan P. Nielsen

The winter-taken pelts, prized for fineness 
and pure colour, are among the most valuable 
of commercial fürs and are obtained mainly 
in northem Eurasia.
stock, in botany, any of about 50 species of 
plants constituting the genus Matthiola of the 
mustard family (Brassicaceae), native to Eura­
sia and southem Africa and well known for 
the spicy fragrance of some species. Biennial 
natives to southwestem Europe and westem

Stock (Matthiola tricuspidata)
A.J. Huxley— EB Inc.

Asia, stocks, or gillyflowers (M. incana), are 
known in Great Britain as sea stocks for their 
frequent growth on seaside cliffs. They pro­
duce 60- to 80-centimetre (25- to 30-inch) 
spikes of lilac to white, four-petaled flowers 
rising from narrowly oval, deep-green leaves.
Garden varieties are red, crimson, yellow, 

and deep purpie; some have double flow­
ers. M. sinuata, hardier, shorter, and deeper 
coloured, also is native to southwestem Eu­
rope. Evening stock (M. longipetala bicornis), 
a low and much-branched annual from south- 
eastem Europe and Asia, produces pink to 
purpie, intensely fragrant flowers that open 
only at night.
stock, in finance, the subscribed Capital of a 
Corporation or limited-liability Company, usu­
ally divided into shares and represented by 
transferable certificates. The certificates may 
detail the contractual relationship between the 
Company and its stockholders, or sharehold- 
ers, and set forth the division of the risk, 
income, and control of the business.

Common stock, or ordinary shares. Many 
Companies have only one class of stock, fre- 
quently referred to as common stock, or 
ordinary shares. This class of stock carries 
residual ownership of the Company, entitling 
the holder to unlimited interest in the eam­
ings and assets of the Company after limited 
claims are paid. Common stockholders have 
the right to control the Company through their 
voting rights, unless such rights are specifically 
withheld, as in special classes of “nonvot- 
ing” shares. The common stockholders’ legal 
rights may also include preemptive rights to 
maintain their Proportion of equity when new 
stock is issued. Dividends paid on common 
stock are usually unstable because they tend 
to vary with eamings; they are also usually 
less than eamings, the difference being used 
by management to expand the firm and allow 
the stockholders’ equity to grow. The market 
price of common stock is frequently subject to 
wide fluctuations, because it depends largely 
upon investors’ expectations of future eam­
ings.
Preferred stock, or preference shares. To 

appeal to investors who wish to be sure of 
receiving dividends regularly, many Compa­
nies issue what is called preferred stock, or 
preference shares. This class of stock has a 
prior claim to dividends paid by the Company 
and, usually, to the assets of the Company 
in the event of its dissolution. Dividends are 
usually set at a fixed annual rate that must 
be paid before dividends are distributed to the 
common stockholders. Preferred stock may be 
participating, meaning that its holders share 
with common stockholders in any Company 
eamings over and above the stated dividends 
on the preferred stock. Preferred stock may be 
cumulative or noncumulative: if cumulative, 
dividends not paid in one year must be paid in 
addition to dividends earned in the following



year, before any dividend payments are made 
on the common stock.
stock-car racing, form of automobile rac­
ing, populär in the United States, in which 
cars that conform extemally to Standard U.S. 
commercial types are raced, usually on oval, 
paved tracks. Stock-car racing is said to have 
originated during the U.S. Prohibition period 
(1919—33), when illegal still operators, need- 
ing private cars capable of more than ordinary 
speed to evade the law while transporting 
liquor, tuned and altered ordinary passen­
ger automobiles to make them faster. Subse­
quently, these cars were raced for pleasure, 
particularly in the southeastem States, where 
the sport remained most populär. Organized 
stock-car racing began at Langhome, Pa., in 
1939. The National Association for Stock Car 
Auto Racing (NASCAR), founded in 1947 at 
Daytona Beach, Fla., gave the sport its first 
formal Organization. The sport had become 
populär on the beach at Daytona Beach from 
the 1930s, but the first organized racing there 
was in 1948. By the 1970s several other or- 
ganizations, including the United States Auto 
Club (USAC), also sponsored stock-car races.

Because results of stock-car racing events 
were widely thought to influence choice among 
buyers of new cars, automobile manufacturers 
often subsidized and sponsored racing teams, 
drivers, and engineers.
stock Company, troupe of actors performing 
regularly in a particular theatre, presenting a 
different play nightly from its repertory of 
prepared productions. Stock Companies were 
usually composed of players who specialized 
in dramatic types such as the tragedian, or 
leading man; the leading lady; the heavy lead, 
who played villains; the old woman; the ju­
venile lead, who played the young lover or 
heroic roles; the soubrette, or female second 
lead; and the low comedian.

The stock system was used in England from 
the Elizabethan period. The major cities of 
the United States, such as New York City, 
Philadelphia, and Boston, had them from the 
early 1800s, though the term stock Company 
did not come into use until the mid-19th 
Century, distinguishing the permanent troupes 
from their competitors, the touring Compa­
nies. By the end of the 19th Century, most of 
the big-city stock Companies had been forced 
out of business by long-running plays, which 
proved to be more economical and profitable 
in the theatres of the large cities. Regional 
stock Companies were unable to compete with 
touring Companies, which brought long-run 
plays from the capitals to outlying districts. 
See also repertory theatre.
stock exchange, also called (in Continental 
Europe) bourse, organized market for the 
sale and purchase of securities such as shares, 
stocks, and bonds. In developed capitalist 
countries, the stock exchange has important 
functions: as a ready market for securities, 
it ensures their liquidity and thus encourages 
people to channel savings into corporate in- 
vestment; and, as a pricing mechanism, it 
allocates capita! among firms by determining 
prices that reflect the true investment value of 
a company’s stock (the present worth of the 
stream of expected income per share).

Trading is done in various ways: it may occur 
on a continuous auction basis, it may involve 
brokers buying from and selling to dealers in 
certain types of stock, or it may be conducted 
through specialists in a particular stock. Mem- 
bership requirements of the exchanges of dif­
ferent countries vary mainly with respect to 
the number of members, the degree of bank 
participation, and the rigour of the eligibility 
requirements. They also differ in the degree to 
which government participates in their man­
agement. The London Stock Exchange, for 
example, functions as an independent institu- 
tion, free from government legislation. In the

United States, stock exchanges, although not 
subject to direct government participation in 
their Operation, are subject to rather specific 
legislative regulation. In Europe, it is quite 
common for the members of the exchanges to 
be appointed by a government official and to 
have semigovernmental status.
Stock Market Crash of 1929, also called 
the great crash, American economie disas­
ter that precipitated the Great Depression, an 
approximately 10-year economie slump affect- 
ing all the Westem industrialized countries.

During the mid-to-late 1920s, the stock mar­
ket in the United States underwent rapid ex­
pansion, reaching a peak at the end of August 
1929. Prices began to decline in September 
and early October, but speculation continued. 
On October 18 the stock market began to 
fall precipitately. The first day of real panic, 
October 24, is known as “Black Thursday”; 
on that day a record 12,894,650 shares were 
traded. Though a number of major banks and 
investment Companies bought up great blocks 
of stock in an effort to stem the panic, their 
attempts were in vain. The panic continued 
on “Black Monday”; on “Black Tuesday” (Oc­
tober 29) 16 million shares were traded, and 
the stock market collapsed completely.

The reasons for the collapse of the stock mar­
ket are many and complicated. Among the 
more obvious indications are a period of ram- 
pant speculation, the proliferation of holding 
Companies and investment trusts (which, by 
nature, create debt), and a multitude of large 
bank loans that could not be liquidated. See 
also Great Depression.
stock Option, contractual agreement enabling 
the holder to buy or sell a security at a des­
ignated price for a specified period of time, 
unaffected by movements in its market price 
during the period. Put and call options, pur­
chased both for speculative and hedging rea­
sons, are made by persons anticipating changes 
in stock prices. A put gives its holder an Op­
tion to sell, or put, shares to the other party 
at a fixed put price even though the market 
price declines; a call, on the other hand, gives 
the holder an Option to buy, or call for, shares 
at a fixed call price notwithstanding a market 
rise.
Another form of Option, a stock purchase 

warrant, entitles its owner to buy shares of a 
common stock at a specified price (the exer­
cise price of the warrant). Warrants are often 
issued with senior securities (preferred stocks 
and bonds) as “sweeteners” to increase their 
salability. They may also be issued directly as 
part of the compensation for underwriters of 
new issues and other Promoters in the estab­
lishment of a new business.

The stock rights Option gives a stockholder 
the choice of (1) buying additional stock at 
a price below the current market price for a 
specified period of time, usually briefer than 
the life-span of stock purchase warrants, or 
(2) selling the rights on the market. They 
are the customary way of implementing the 
stockholder’s preemptive right to subscribe to 
whatever additional stock is issued in order 
to maintain his proportionate equity in the 
Corporation and its control.
U.S. corporations frequently issue employee 

stock options as a form of incentive com­
pensation for their executives. The underlying 
theory is that an Option constitutes an incen­
tive to do what will improve the company’s 
fortunes and thus raise the value of its stock. 
The employee stock Option was widely used as 
a means of supplementing the compensation 
of high-salaried employees after 1950, when 
federal income tax provisions permitted the 
“spread” between high market price and the 
lower Option price to be treated, upon sale of 
the stock, as Capital gain, taxable at a 25 per­
cent ceiling rather than the higher personal in­
come tax rates. In 1976, however, such profit 
was designated as ordinary income.

277 Stockhausen, Karlheinz

Stockbridge, resort town (township), Berk­
shire county, westem Massachusetts, U.S., on 
the Housatonic River in the Berkshire Hills, 
10 miles (16 km) south of Pittsfield. In 1734 
John Sergeant and Timothy Woodbridge es­
tablished an Indian mission on the site, which 
became known as Indian Town. Incorporated 
in 1739 and named for Stockbridge, Hamp­
shire, Eng., it remained essentially an Indian 
settlement until 1785.
Early 19th-century manufacturing has given 

way to tourism. Points of interest include 
Stockbridge Bowl (lake), Ice Glen (caves lined 
with ice throughout the year), and Monu­
ment Mountain (1,750 feet [533 m]). Mission 
House (Sergeant’s home, built 1739) is now a 
museum. Pop. (1986 est.) 2,340.
Stockelsdorf faience, tin-glazed earthenware 
made at Stockelsdorf near Lübeck, Germany. 
In what was probably an earlier stove-tile 
factory, Stockelsdorf began to make faience 
in 1771, specializing in tea trays and stoves.

Stockelsdorf faience vase decorated 
with a pastoral scene painted by 
Abraham Leihamer, c. 1775; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; 
photograph, EB Inc.

Between about 1773 and about 1775 Johann 
Buchwald (as director) and Abraham Lei­
hamer (as painter) worked there. Leihamer 
painted figurative scenes in the Chinese man­
ner and also pastoral scenes; the colour range 
included turquoise, yellow, violet, and red. 
Figures were also painted with great effect in 
plain blue on a white ground: examples of this 
style are signed by the painter Kreutzfeldt (fl. 
1776). After 1788 production declined.
Stöcker, Adolf: see Stoecker, Adolf.
Stockhausen, Karlheinz (b. Aug. 22, 1928, 
Mödrath, near Cologne, Ger.), German com­
poser and prominent theoretician of electronic 
and serial music (based on ordered arrange-

Stockhausen, c. 1964
Universal Edition (London) Ltd.
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ments of pitches, rhythms, and other musical 
elements), who exerted a strong influence on 
younger avant-garde composers.

Stockhausen entered the Music High School 
in Cologne in 1947 and, later, the university. 
In 1951 he went to Paris, where he studied 
with the composers Olivier Messiaen and, for 
a time, Darius Milhaud.

Retuming to Cologne in 1953, he cofounded 
its celebrated electronic music studio West­
deutscher Rundfunk, becoming director in 
1963. From 1954 to 1956, at the University 
of Bonn, he studied phonetics, acoustics, and 
information theory, all of which influenced 
his theory and composition. After lecturing at 
the contemporary music seminars at Darm­
stadt (1957), Stockhausen gave lectures and 
concerts in Europe and North America. From 
1955 to 1958 he was coeditor of the theoreti­
cal joumal Die Reihe (“The Row”) and from 
1971 he was professor for composition at the 
Staatliche Hochschule für Musik Rheinland 
in Cologne.

Relatively unconcemed with musical tradi­
tion and history, Stockhausen explored fun­
damental psychological and acoustical aspects 
of music. As a counterbalance to the increas­
ing mechanization of music, his works give 
performers a large role in determining certain 
elements (“parameters”) of a composition, 
even to the extent of determining the form. 
This relaxation of his early preoccupation with 
rigid formal procedures reflects the influence 
of U.S. composer John Cage’s “chance” oper- 
ations.

In each work certain elements are played 
off against one another, simultaneously and 
successively: in Kontrapunkte (Counterpoints; 
first performed 1953, for 10 instruments) pairs 
of instruments and extremes of note values 
confront one another in a series of dramatic 
encounters; in Gruppen (Groups; 1959, for 
three orchestras) fanfares and passages of vary- 
ing speed are flung from one orchestra to 
another, giving the impression of movement 
in space; in Zeitmasse (Time-Mass; 1956, for 
five woodwinds) various rates of acceleration 
and deceleration oppose one another.

In his electronic music these procedures are 
taken still further. In Kontakte (1959-60), in 
one version of the work there is “contact” 
between the instruments and the electronic 
sounds they respond to. In addition, there is 
contact between the different electronic sounds 
themselves: all of them are created in similar 
ways. Thus, every sound or sound-complex or 
texture can be heard in relation to the others 
{e.g., in Momente, 1962, for soprano, 4 cho- 
ruses, and 13 players).

In such works as Klavierstück XI (1956; Pi­
ano Piece XI; last of a series) the music con­
sists of separate fragments, and the performer 
is given a certain freedom in regard to dy- 
namics, attack, and the order or number of 
fragments played. In Plus-Minus (1963) the 
number of players is free. Sirius (1976) is a 
multimedia work dedicated to American pio- 
neers on the earth and in space.

Stockhausen’s Stimmung (“Tuning”), com­
posed for six vocalists with microphone, con­
tains text consisting of names, words, days of 
the week in German and English, and excerpts 
from German and Japanese poetry. It was per­
formed 72 times in the German pavilion at the 
1970 World Fair in Osaka, Japan. Hymnen 
(written 1966-67, first performed in 1967 in 
Cologne; “Hymns”) was written for orchestra 
and electronic sounds and is a recomposition 
of several national anthems into a single uni­
versal anthem, designed to realize the union 
of the world. Other compositions include Zo- 
diac (written 1975-76, performed 1977) and 
Licht (“Light”), intended to be Stockhausen’s 
masterpiece, which he began writing in 1977, 
a work steeped in mysticism and spirituality.

Stockholm, Capital of Sweden, located at the 
junction of Mälaren (Lake Mälar) and Salt- 
sjön, an arm of the Baltic Sea, opposite the 
Gulf of Finland. The city is built upon nu­
merous islands as well as the mainland of 
Uppland and Södermanland. Stockholm was 
first mentioned as a town in 1252 and was 
largely built by the Swedish ruler Birger Jarl. 
It grew rapidly as a result of a trade agree- 
ment made with the German city of Lübeck.

Riddarholmen (Nobles’ Island) in Gamla Stan (Old 
Town), Stockholm
Refot— Rapho/Photo Researchers

This agreement ensured Lübeck merchants 
freedom from customs charges for their trade 
in Sweden as well as the right to settle there. 
After conflicts that lasted many years between 
the Danes and Swedes, Stockholm was liber- 
ated by Gustav I Vasa in 1523 and became 
the Capital of Sweden.

Stockholm developed rapidly in the 17th Cen­
tury. It became an independent administrative 
unit in 1634 and was extensively rebuilt. In 
the 18th Century fires destroyed large parts of 
the city, and stone buildings were constmcted 
to replace the old wooden houses. Stockholm 
had by then become the cultural centre of 
Sweden; many literary societies and scientific 
academies date from this time.
A new period of development began with 

industrialism in the 19th Century. Munici- 
pally organized cleaning (1859) and sanitation 
(1861) contributed to a rapid increase in pop­
ulation. Since then the city has been enlarged, 
and many suburbs and satellite towns have 
been developed.

The original nucleus of the city is Gamla 
Stan (Old Town), consisting of Stadsholmen, 
Helgeandsholmen (Island of the Holy Spir­
it), and Riddarholmen (Nobles’ Island). The 
buildings in this area are primarily from the 
16th and 17th centuries. Stadsholmen contains 
the Royal Palace; Storkyrkan, also known as 
the Cathedral or Church of St. Nicolas; the 
German Church; the House of Lords; the gov- 
emment offices; the Stock Exchange; and a 
number of other notable buildings. Riddarhol­
men is dominated by the Riddarholm Church. 
The House of Parliament and the National 
Bank are situated on Helgeandsholmen.

Stockholm is Sweden’s leading industrial 
area. Industries of special importance are 
metal and machine manufacturing, paper and 
printing, foodstuffs, and Chemicals. It is also 
an important retail centre and the second 
largest port in Sweden (Göteborg being the 
first).

Public transportation is provided by buses 
and an extensive subway system. Traffic to 
neighbouring areas is chiefly handled by trains,

and there are railway lines to Malmö, Göte­
borg, Ange, and Västeräs. Arlanda Airport, to 
the north of the city, has international ser­
vices. Domestic and charter flights are based 
at Bromma Airport to the west.

Stockholm is the largest educational centre 
in Sweden and contains scores of learned 
societies and scientific academies. Cultural 
institutions include the Royal Theatre (the 
opera), the Concert Association (Stockholm 
Philharmonie Orchestra), and the Royal Dra­
matic Theatre. Pop. (1984 est.) city, 650,952; 
Greater Stockholm, 1,409,048.
Stockholm, län (county) of east central Swe­
den, on the Baltic Sea and surrounding Stock­
holm, the national Capital and seat of the 
län's govemor, yet administrative^ separate 
from it. Its land area of 2,505 sq mi (6,488 sq 
km) includes parts of the traditional landskap 
(provinces) of Södermanland and Uppland.

Stockholm is a fertile lowland dotted with 
many lakes, and off the deeply indented 
coastline are numerous skerries (islands). Iron 
is mined in the northeastern region. Indus­
tries include metalworking, papermaking, and 
the manufacture of machinery and electrical 
equipment. Pop. (1984 est.) 1,551,165.
Stockholm Bloodbath, Swedish Stock­
holms blodbad (Nov. 8-9, 1520), the mass 
execution of Swedish nobles by the Danish 
king Christian II (mied 1513-23), which led to 
the final phase of the Swedish war of secession 
from the Kalmar Union of the three Scandina- 
vian Kingdoms under Danish paramountey.

With the support of the Pope, Christian in­
vaded Sweden in 1519 at the head of a large 
mercenary army after an anti-union Swedish 
faction led by Sten Sture the Younger had 
imprisoned the unionist archbishop Gustav 
Trolle. After defeating the Sture forces and 
taking Stockholm (September 1520), Chris­
tian, at the instigation of Trolle, had more 
than 80 Swedish nobles executed for heresy 
on November 8 and 9. Further executions 
followed, .spreading throughout Sweden and 
Finland. The Kalmar Union seemed secured, 
but the outrage of the bloodbath alienated vir­
tually all Swedish factions from support of the 
union. By 1522 Gustav I Vasa (mied 1523— 
60) was able, with the help of the peasants of 
the Dalama region and the Hanseatic League, 
to drive the Danes out of Sweden and finally 
to dissolve the Kalmar Union.
stockinette stitch (knitting): see plain stitch.
Stockmar, Christian Friedrich, Freiherr
von (baron of) (b. Aug. 22, 1787, Coburg, 
Saxe-Coburg-Gotha—d. July 9, 1863, Co­
burg), German physician who became influ­
ential in Belgian and then in British politics, 
as secretary to King Leopold I of the Bel- 
gians and as adviser to Queen Victoria and 
Albert, the prince consort, of Great Britain. 
His ardent constitutionalism helped to form 
Victoria’s determination to act with strict con- 
stitutionality.

Stockmar was physician and secretary to 
Prince Leopold of Saxe-Coburg, who became 
king of the Belgians in 1831. From 1831 to 
1837 Stockmar was King Leopold’s agent in 
England.

Stockmar was made adviser to Prince Al­
bert of Saxe-Coburg-Gotha and was employed 
to arrange his marriage to Queen Victoria, 
Leopold’s niece (Feb. 10, 1840). Stockmar 
remained at the English court until his retire- 
ment to Germany in 1857. He attended the 
German diets of Frankfurt (1848) and Erfurt 
(1850) and favoured the extension of Pmssian 
influence.
Stockport, district (borough), on the south- 
eastem periphery of the metropolitan county 
of Greater Manchester, England, with an area 
of 49 sq mi (126 sq km). Stockport is an old 
borough with a charter granted in 1220. The 
original settlement stood on the southem slope



of a narrow gorge where the Rivers Tame and 
Goyt meet to form the Mersey; the modem 
borough has spread over the more leve! higher 
ground.

Cotton spinning was Stockport’s staple in­
dustry in the 19th Century, and hat making 
dates from the 18th Century. Diversification 
has brought a wide variety of industries rang­
ing from clothing and electronics to heavy 
engineering. Modem Stockport is a residential 
area for Manchester commuters, with large 
tracts of new housing. Pop. (1983 est.) 288,- 
900.
Stockton, city, seat (1850) of San Joaquin 
County, central California, U.S., on the San 
Joaquin River. Connected westward with San 
Francisco Bay by a 78-mi (126-km) channel, 
it is with Sacramento one of the state’s two 
inland ports. Part of a Mexican land grant 
(1843) to Capt. Charles Weber, it was founded 
as Tuleburg in 1847. As head of navigation 
on the river it grew rapidly as a miners’ sup­
ply point during the 1849 Gold Rush. After 
a disastrous fire in 1850, it was laid out, in­
corporated, and renamed to honour Commo. 
Robert Stockton, who in 1846 had claimed 
California for the U.S.

Its growth as a market for mixed farm pro­
duce and wines of the Central Valley was 
assured by the introduction of irrigation and 
the arrival of the Central Pacific Railroad 
(1869). The river’s deepwater channel (com­
pleted 1933) made it a major port as well as a 
supply depot for U.S. Pacific military opera- 
tions. An agricultural economie base prevails, 
strongiy augmented by diversified industry.
The University of the Pacific (founded 1851 

in San Jose) was moved to Stockton in 1924; 
Humphreys College dates from 1896; m d  San 
Joaquin Delta (junior) College was opened in 
1935. Pop. (1980) city, 149,779; (1982 est.) 
metropolitan area (smsa), 371,500.
Stockton, Frank Richard, byname of fran- 
CIS RICHARD stockton (b. April 4, 1834, 
Philadelphia—d. April 20, 1902, Washington, 
D.C.), U.S. populär novelist and short-story 
writer of mainly humorous fiction, best known 
as the author of the title story of a collection 
called The Lady or the Tiger (1884).

Declining to study medicine as his father 
wished, Stockton became a wood engraver. 
He contributed to and was on the staff óf 
Hearth and Home and in 1873 became assis­
tant editor of the St. Nicholas Magazine. His 
Rudder Grange (1879), originally serialized in 
Scribner’s Monthly, recounted the whimsically 
fantastic and amusing adventures of a family 
living ón a canal boat. Its success encouraged 
two sequels, Rudder Grangers Abroad (1891) 
and Pomona ’s Travels (1894).

The Casting Away of Mrs. Lecks and Mrs. 
Aleshine (1886) told o f two middle-aged 
women on a sea voyage to Japan who become 
castaways on a deserted island. A sequel ap­
peared in 1888 as The Dusantes.

Earlier, Stockton had produced stories for 
children, such as Ting-a-Ling Tales (1870), 
and he continued to write juvenile fiction. His 
writing took a more sharply satirical turn in 
Comic Buccaneers and Pirates of Our Coast 
(1898), which ridicules the romanticism of 
conventional historical novels of the time. His 
best nonfiction book is Buccaneers and Pi­
rates of Our Coast (1898).

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Stockton, Robert F(ield) (b. Aug. 20, 1795, 
Princeton, N.J., U.S.—d. Oct. 7, 1866, Prince- 
ton), U.S. naval officer and public leader who 
helped conquer California in the Mexican War 
(1846-48).

Joining the navy as a midshipman. Stockton 
saw action in the War of 1812 and in the war

against the Barbary pirates (1815). At home, 
he was active (1828-38) in the American Col- 
onization Society, for which he had joumeyed 
to Africa in 1821 to obtain the land that later 
became Liberia. In 1838 he went to sea again 
as commander of the flagship of the Mediter- 
ranean fleet. With the naval designer John 
Ericsson, he drew up the plans for the “Prince­
ton,” the first warship to be driven with a 
screw propeller, and personally designed one 
of its guns—the largest in the U.S. fleet.
Late in 1845 he was chosen to command 

the “Congress” ön its voyage from Norfolk, 
Va., to the Pacific Coast, where he had been 
ordered to take charge of the fleet. When war 
with Mexico erupted while he was en route, 
Stockton immediately tóok command of U.S. 
land and sea forces and proceeded to capture 
Los Angeles—a Mexican stronghold—on Aug. 
13, 1846. Four days later, he set up a civil 
government and förmally annexed California 
to the United States, first naming himself, and 
later the soldier-explorer John C. Frémont, 
as govemor. In September, however, the two 
men again had to fight to subdue rebellious 
natives; this time they were assisted by Col. 
Stephen Watts Keafny of the U.S. Army. The 
entire province was then ceded to the United 
States.
After resigning from the navy (1850), Stock­

ton retumed to New Jersey. He served as a 
U.S. senator (1851-53) and finally as president 
of the Delaware and Raritan Canal Company, 
which he had helped to form some 20 years 
earlier.
Stockton & Darlington Railway, in En­
gland, first railway in the world to oper- 
ate freight and passenger service with steam 
traction. In 1821 George Stephenson, who 
had built several steam engines to work in 
the Killingworth colliery, heard of Edward 
Pease’s intention of building an 8-mile (12.9- 
kilometre) line from Stockton on the coast to 
Darlington to exploit a rich vein of coal. P’ease 
intended to use horse traction; Stephenson 
told Pease that a steam engine could pull 50 
times the load that horses could draw on iron 
rails. Impressed, Pease agreed to let Stephen­
son equip his line.

On Sept. 27, 1825, the first engine ran from 
Darlington to Stockton, preceded by a man 
on horse carrying a flag reading Periculum 
privatum utilitas publica (“The private danger 
is the public good”). When the horseman was 
out of the way Stephenson opened the throttle 
and pulled his train of wagons carrying 450 
persons at a speed of 15 mi per hour.
Stockton-on-Tees, district (borough), county 
of Cleveland, England, on the left bank of the 
River Tees, 12 mi (19 km) from its North Sea 
mouth. Stockton grew up as a market town 
around the manor house and later castle of the 
bishops of Durham, who granted its charter in 
1310. Its importance as a port was enhanced 
by the constmction of a stone bridge across 
the Tees in 1769 and a railway to the Durham 
coalfield in 1825. This Stockton and Darling­
ton Railway, built by George Stephenson, was 
the world’s first public railway.

The modem district, with an area of 75 sq 
mi (195 sq km), includes both agriculture and 
industry. There are petrochemical and fertil- 
izer plants at Billingham, ironworks at Stock­
ton town, and heavy engineering works at 
Thornaby-on-Tees. Pop. (1983 est.) 173,400.
Stoddard, Richard Henry (b. July 2, 1825, 
Hingham, Mass., U.S.—d. May 12, 1903, 
New York City), U.S. poet, critic, and editor, 
more important as a figure in New York lit­
erary circles in the late 19th Century than for 
his own verse. Abraham Lincoln, An Horatian 
Ode (1865) and parts of Songs of Summer 
(1857) and The Book of the East (1867) can 
still be read with interest.

Stoddard served as a literary reviewer and 
editor for a number of New York newspa-
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pers and magazines. His wife Elizabeth was 
a novelist and poet, and their house was a 
leading gathering place for writers and artists 
in the last 30 years of the 19th Century. Stod­
dard’s autobiography, Recollections Personal 
and Literary, was published in 1903.
Stoecker, Adolf, Stoecker also spelled 
Stöcker (b. Dec. 11, 1835, Halberstadt, Pms­
sia—d. Feb. 2, 1909, Bozen Gries, Ger ), 
cleric, conservative politician, and reformer 
who founded the German Christian Social 
Party and promoted political anti-Semitism in 
Germany.

An army chaplain during the Franco-Ger- 
man War (1870-71), Stoecker subsequently 
secured appointment as a court preacher at the 
cathedral in Berlin (1874). Hoping to win the 
working classes back to Christianity and away 
from the liberal secularism of the Social Demo­
cratie movement, he founded his Christian 
Social Workers’ Party (1878)—later renamed 
the Christian Social Party (1881). Though 
signally failing in its appeal to the workers, 
the party attracted 'a considerable following 
among the Berlin petite bourgeoisie because 
of its founder’s espousal of anti-Semitism. As 
a member of the Reichstag (national parlia­
ment) in 1881-93 and 1898-1908, he sought 
to revive the fortunes of conservative politics 
by opening the parties of the right to mass 
support. His influence waned somewhat after 
his involvement in a libel scandal and in in- 
trigues against the imperial chancellor, Otto 
von Bismarck; but in 1890—having aban­
doned his official clerical duties for politics— 
he founded two Christian social-political as­
sociations, the Lutheran Social Congress and 
the United Lutheran Workers’ League of Ger­
many. In 1892 he played an influential part 
in fashioning a new political program for 
the Conservative Party—the Tivoli program— 
which, among other activities, officially com­
mitted that party to an anti-Semitic course. 
By 1896, however, he had left the party, his 
populär reformist schemes having displeased 
the dominating Conservative agricultural in­
terests. Thereafter his political role was in- 
significant.
Stceng Trêng, also spelled stung treng, 
town and khêt (province), northeastern Kam- 
puchea (Cambodia). Stceng Trêng town, the 
provincial Capital, lies at the confluence of the 
San, Kong, and Mekong rivers. It is linked 
to Phnom Penh, the national Capital, to Laos, 
and to neighbouring provinces by a national 
highway.

The province is traversed by the Mekong 
River and bordered by Laos to the north. The 
Stceng Trêng stretch of the Mekong begins with 
the 4 5-ft- (20-m-) high Chutes (waterfalls) de 
Khone at the Kampuchea-Laos frontier and 
contains many islands and rapids that make 
it unnavigable. The 4,283-sq-mi (11,092-sq- 
km) province is inhabited by the mountain 
Mon-Khmer, valley Khmer, and Lao-Tai peo­
ples. The main agricultural product in normal 
years is rice. Cassava, sweet potatoes, and ba- 
nanas are also grown. There are vast bamboo 
groves and forested areas contain good quality 
hard woods such as rosewood, wild date, ma- 
hogany, teak, berry, bean, and rubber trees. 
The province has basaltic red soils that give it 
a rubber growing potential. Mineral resources 
include coal, iron ore, copper, and gold. Pop. 
(1971 est.) town, 4,173; province, 42,000.
stoichiometry, in chemistry, the determina- 
tion of the proportions in which elements or 
compounds react with one another. The rules 
followed in the determination of stoichiomet- 
ric relationships are based on the laws of 
Conservation of mass and energy and the law 
of combining weights or volumes. See also 
equivalent weight.
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Stoicism, a school of philosophy in Greco- 
Roman antiquity that stressed duty and held 
that, through reason, man can come to re- 
gard the universe (both physical and moral) as 
governed by fate and, despite appearances, as 
fundamentally rational; that, in the regulation 
of his life, he can thus emulate the grandeur of 
the calm and order of the universe by leam- 
ing to accept events with a stem and tranquil 
mind (apathy) and to achieve a lofty moral 
worth; and that, in contrast to the Epicurean 
view, man, as a world Citizen, is obliged to 
play an active role in public affairs.

A brief treatent of Stoicism follows. For füll 
treatment, see m acropaedia: Philosophical 
Schools and Doctrines.
The Stoic movement was founded at Athens 

by Zeno of Citium (Cyprus) c. 300 bc and 
was influential throughout the Greco-Roman 
world up to at least ad  200. The name derives 
from the Stoa Poikile (Painted Colonnade), 
adjacent to the Athenian agora, where Zeno 
gave public lectures. Inspired by the teaching 
of Socrates and the Cynic Diogenes, Zeno’s 
philosophy began as a radical criticism of con- 
ventional moral attitudes. The good for man, 
he argued, is not health, wealth, or any set 
of values that identify happiness with worldly 
success. Strictly speaking, only virtue and vice 
are good and bad, respectively; virtue alone (a 
wholesome state of mind) is always beneficial, 
and vice alone (an unwholesome state of mind) 
is always harmful. Everything else is “indiffer­
ent” for happiness, since wealth or health (for 
instance) can be used well or badly. A virtu- 
ous man has all that he needs for happiness. A 
morally weak man is completely unhappy, no 
matter what conventional advantages he pos- 
sesses. Thus happiness and unhappiness are 
not dependent upon the chances of birth, up- 
bringing, and the other contingencies of life. 
Every person, through his reasoning faculty,
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tional disturbance is an indication of mistaken 
values: fear, passionate desire, grief, etc., are 
the States of an unhealthy mind, since a vir- 
tuous man is in füll possession of every good 
at every moment. His virtue is impregnable 
to all the ordinarily distressing vicissitudes of 
fortune. In acting virtuously, the good man 
seeks to improve the material conditions of 
other people and of himself, but the worth 
of his actions consists in their virtuous inten- 
tion and not in their successful execution, as 
viewed from outside.

This ethical doctrine accounts for the ap- 
peal of Stoicism in antiquity. It transcended 
the traditional boundaries of race, status, and 
sex. By intemalizing the foundations of happi­
ness, and by identiiying these with the virtues 
of wisdom, courage, justice, and moderation, 
Stoicism helped to promote the ideal of a com­
mon humanity, bonded together through acts 
of mutual benefit. In the diverse communities 
of the Hellenistic world and the Roman Em­
pire, Stoicism offered an ethical system that 
could support the individual in adversity; at 
the same time it gave positive encouragement 
to a “natural law” for society, based upon the 
essential moral nature of all its members.

Ethical doctrine was the core of Stoicism. It 
is this aspect of the philosophy that has been 
made most familiar to Westem civilization 
through the surviving books of Cicero (not a 
Stoic himself), and the Roman Stoics, Seneca, 
Epictetus, and Marcus Aurelius. These men, 
however, were writing long after the time 
of Zeno. The early development of Stoicism 
into an elaborate system was accomplished by 
Zeno’s associates and successors at Athens— 
other Greek speakers of eastem origin, in­
cluding Cleanthes, Chrysippus, Panaetius, and 
Poseidonius. Their work made important and 
original contributions to cosmology, physics, 
logic, and psychology. The trenchant criticism

of Stoic views on these subjects and on ethics 
by the Academie Skeptics (Plato’s successors 
at Athens) prompted many important refine- 
ments of the philosophy.
While much that was written by the early 

Stoics has been lost, a coherent outline of 
their system may be drawn from the works 
remaining. In the classic Stoic view, the world 
consists of a divinely determined sequence of 
events, whereby God, as all-pervading, ratio­
nal agent, gives energy and form to unshaped 
matter. All particular bodies are composites 
of “God in matter,” but the human mind is 
a “fragment” of God in God’s identity as di­
vine mind. In advocating “life in accordance 
with nature,” the Stoics supposed that a per­
son who perfects his own reason is living in 
harmony with cosmic nature. Acceptance of 
everything with equanimity was grounded, as 
a doctrine, in the assumption that all hap­
pens for the best, since the world that exists 
is the best of all worlds possible. Nature can 
be securely understood by attending to those 
sense-impressions that are indubitable.
The wise man (a paradigm of virtue invoked 

by the Stoics) is infallible in his empirical and 
moral judgments. His mental dispositon can 
be described as “truth,” a microcosm of the 
harmonious order that characterizes nature at 
large. The wise man is also a master of ar­
gument. Under Chrysippus, Stoicism came to 
be noted for technical discoveries in propo- 
sitional logic, and it also developed theories 
of language, which became the foundations 
of traditional grammar. These activities went 
well beyond the philosophy’s primary con­
cerns with ethics; yet they were justified as 
consistent with the cultivation of rationality, 
man’s specific function.

By the time of Cicero, Stoicism was the 
most widely diffused intellectual movement 
in the Mediterranean world. Its Creative im­
pulses were largely over, but it persisted as 
a powerful moral doctrine, acknowledged in 
life and literature. In writers such as Philo of 
Alexandoa (early Roman Empire), Stoicism 
and populär Platonism are curiously blended. 
This amalgam of both philosophies, together 
with that of Aristotle, is reflected in much 
of the writings of the Christian Fathers. Re- 
formulations of Stoic doctrines have appeared 
periodically into modem times.
Stojadinovic, Milan, Stojadinovic also 
spelled stoyadinovitch (b. July 23, 1888, 
Cacak, Serbia—d. Oct. 24, 1961, Buenos 
Aires), Serbian politician, Yugoslav minister 
of finance from 1922 to 1926, and premier 
and foreign minister of Yugoslavia from 1935 
to 1939.

After graduation from the University of Bel- 
grade in 1910, he studied in Germany, En­
gland, and France and then served in the 
Serbian ministry of finance during World War 
I. Resigning in 1919, he became professor of 
economics at the University of Belgrade and 
then (1922) minister of finance.

On June 23, 1935, he became premier and, 
in foreign affairs, abandoned Yugoslavia’s 
principal allies, Czechoslovakia and France, 
in favour of Nazi Germany. In 1937, with 
German support, he negotiated treaties with 
Italy and Bulgaria, both traditional enemies of 
his country. As head of the Yugoslav Radical 
Union, a party of Serbs, Bosnian Muslims, 
and Slovenes, he was mistmsted by Croat 
leaders.

The regent prince Paul, seeking national 
unity as World War II approached, accepted 
Stojadinovic’s early resignation in 1939. Fear 
that he was trying to set himself up as the 
head of a puppet regime with Axis backing 
led to his arrest in 1940. He was smuggled 
out of Yugoslavia in 1941 and möved to 
Argentina in 1949, where he became editor 
and publisher of an economics magazine. His 
memoirs, Ni rat ni pakt (“Neither War nor 
Pact”), were published in 1963.

Stoke-on-Trent, district (city), county of 
Staffordshire, England, consisting of the in­
dustrial ceramic-producing area known as The 
Potteries. Its area is about 36 sq mi (93 sq 
km). Ceramics is the chief industry, although 
coal mining, iron and steel, and mbber are 
also important.

The British Ceramic Research Association’s 
laboratories were opened in 1951, and North 
Staffordshire Polytechnic (1970) has programs 
in ceramic technology. The University of 
Keele, formerly the University College of 
North Staffordshire (1949), was renamed in 
1962. Josiah Wedgwood, the great English 
potter of the 18th Century, lived and worked 
in Stoke-on-Trent for a time. The novelist 
Arnold Bennett, bom in Hanley, used the area 
of the “Five Towns” as the setting for many 
of his works. Pop. (1983 est.) 250,400.
Stoke Poges, parish, Beaconsfield district, 
county of Buclanghamshire, England, just 
north of Slough. It has become a fashionable 
residential area on the lower slopes of the

Church of Stoke Poges, Buckinghamshire
A.F. Kersting
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v ^ m n v i i i  x i m a ,  w u n  a  l a i u u u d  g u n  U U U  U il

the site of a manor house built by William 
Penn, the founder of Pennsylvania. Thomas 
Gray, the poet, is buried in the churchyard, 
reputedly the setting for his “Elegy Written 
in a Country Church Yard” (published 1751). 
Pop. (1971)4,898.
stoker, machine for feeding coal or other 
solid fuel into a fumace, usually supporting 
the fuel during combustion. A good stoker 
also supplies air for combustion and regulates 
the rate of buming and, in large installations, 
disposes of the ashes. Use of stokers affords 
substantial fuel savings over hand firing. Fuel 
may be fed into the furnace on a moving 
chain grate or, for small units (even some 
for home heating), by a moving screw. Power 
for running a stoker is usually fumished by 
an electric motor, and control of combustion 
is achieved by variable speed or intermittent 
drive.

The term stoker was originally applied to the 
man who performed the Operation by hand— 
e.g., aboard ship.
Stoker, Bram (b. 1847, Dublin—d. April 20, 
1912, London), author of the populär horror 
tale Dracula. Although an invalid in early 
childhood—he could not stand or walk until 
he was seven—he outgrew his weakness to 
become an outstanding athlete and football 
player at the University of Dublin. After 10 
years in the civil service at Dublin Castle, dur­
ing which he was also an unpaid drama critic 
for the Dublin Mail, he made the acquain- 
tance of his idol, the actor Sir Henry Irving, 
and from 1878 until Irving’s death 27 years 
later, he acted as his manager, writing as many 
as 50 letters a day for him and accompanying 
him on his American tours. Tuming to fiction 
late in life, he published The Snake''s Pass in 
1890, and in 1897 his masterpiece, Dracula, 
appeared. Written chiefly in the form of diaries



and joumals kept by the principal characters— 
Jonathan Harker, who made the first contact 
with the vampire Count Dracula; Mina, Jon- 
athan’s wife; Dr. Seward; and Lucy Westenra, 
a victim who herseif became a vampire—the 
story is that of a Transylvanian vampire who, 
using supematural powers, makes his way to 
England and there victimizes innocent people 
to gain the blood on which he lives. Led by 
Dr. Van Heising, Harker and his friends, after 
many hair-raising adventures, are at last able 
to overpower and destroy Dracula. The im- 
mensely populär novel enjoyed equal success 
in several versions as a play and as a film.

Stoker wrote several other novels—among 
them The Mystery of the Sea (1902), The 
Jewel of Seven Stars (1904), and The Lady 
of the Shroud (1909)—but none of them ap- 
proached the popularity, or, indeed, the qual­
ity, of Dracula. The Man Who Wrote Dracula, 
a biography by Daniel Farson, was published 
in 1975.
Stokes (of Leyland), Donald Gresham 
Stokes, Baron (b. March 22, 1914, London), 
British automobile executive who presided 
over the merger that resulted in British Ley­
land Motor Corporation, Ltd., the largest 
automaker in England. Although Stokes had 
done well as managing director of Leyland 
Motors Ltd., one of the partners in the merger, 
the Consolidated Company was not a success 
and was nationalized by the British govem- 
ment in 1975.
Stokes joined Leyland Motors in 1930 as a 

student engineer, eventually rising to the post 
of managing director in 1963. Well known 
for his sales trips abroad during the 1960s, 
he was credited with transforming Leyland 
from a small-lorry (small-truck) and bus man- 
ufacturer into the world’s leading heavy-lorry 
exporter. During his five years as head of Ley­
land the Company doubled its sales.

In 1968 Leyland merged with the much 
larger British Motor Holdings Company at the 
urging of then prime minister Harold Wilson, 
who was concerned that the British auto in­
dustry would be swamped by its huge foreign 
competitors. The new Company was beset with 
numerous problems, among them too many 
models, obsolete plants, uncoordinated man­
agement, and poor labour relations. Stokes 
proved unequal to the formidable task be­
fore him, and stockholders urged his removal. 
When the British government purchased most 
of the shares of British Leyland, Stokes was 
elevated to the largely honorary post of presi­
dent (1975-79). He was knighted in 1965 and 
made a life peer in 1969.
Stokes, Sir George Gabriel, I s t  B a r o n e t  
(b. Aug. 13, 1819, Skreen, County Siigo, Ire.— 
d. Feb. 1, 1903, Cambridge, Cambridgeshire, 
Eng.), British physicist and mathematician 
noted for his studies of the behaviour of vis- 
cous fluids, particularly for his law of viscosity, 
which describes the motion of a solid sphere 
in a fluid, and for Stokes’s theorem, a basic 
theorem of vector analysis.

Stokes, who was appointed Lucasian Profes­
sor of Mathematics at Cambridge University 
in 1849, earlier had published his first papers 
on fluid motion and the steady motion of in- 
compressible fluids (1842 and 1843) and his 
work on the friction of fluids in motion and 
the equilibrium and motion of elastic solids 
(1845). He worked on fluorescence (he orig- 
inated the term), used it in the study of ul­
traviolet light, and demonstrated that quartz, 
unlike ordinary glass, is transparent to ultra­
violet light. He was an advocate of the wave 
theory of light and the concept of an ether 
in which the waves of light supposedly must 
travel. In an attempt to explain the appar- 
ently contradictory properties of the ether, he 
suggested that it behaved much like wax and 
that it was rigid but would flow under a slow 
but steady force, such as that applied by the 
orbiting planets. In addition, he hypothesized

that the planets dragged part of the ether along 
with them by virtue of friction.

A pioneer in the Science of geodesy (the 
study of the size and shape of the Earth and 
its gravitational field), he published a paper in 
1849 on the Variation of gravity at the surface 
of the Earth. In 1851 Stokes was elected to the 
Royal Society (London) and three years later 
became its secretary, a post he held for 30 
years until he was elected president. He thus 
became the first man since Sir Isaac Newton 
to hold the three positions of Lucasian Profes­
sor, secretary, and then president of the Royal 
Society.
In 1854 Stokes suggested that the Fraunhofer 

lines might be caused by atoms in the outer 
layers of the Sun that absorb light of certain 
wavelengths. He failed to pursue the possibil- 
ity, however, and later disclaimed any prior 
disco very when the German physicist Gustav 
R. Kirchhoff published his explanation of the 
Fraunhofer lines. Stokes was created a baronet 
in 1889.

Stokes’s mathematical and physical papers 
were published in five volumes; the first three 
under his own editorship in 1880, 1883, and 
1901 and the last two under that of Sir Joseph 
Larmor. Stokes also wrote On Light (1887) 
and Natural Theology (1891).
Stokes, William (b. Oct. 1, 1804, Dublin— 
d. Jan. 10, 1878, Howth, near Dublin), physi­
cian and the leading representative of the 
Irish, or Dublin, school of anatomical diag­
nosis, which emphasized clinical examination 
of patients in forming a diagnosis. He was 
also the author of two important works in the 
emerging field of cardiac and pulmonary dis­
eases. The leading Irish physician of his time, 
he has been described as the greatest contem­
porary physician in all of Europe.

Son of Whitley Stokes, regius professor of 
medicine at Dublin University, William Stokes 
received his M.D. from the University of Ed­
inburgh in 1825. Upon his return to Dublin 
he became a clinical instructor, then physician 
to the Meath Hospital, succeeding his father 
in this position. He continued the educational 
reforms introduced at Meath by Robert James 
Graves a few years earlier. Stokes encour- 
aged students to gain clinical experience by 
working, under faculty supervision, in hospi- 
tal wards; he also urged them to acquire a 
general as well as a medical education to pro­
vide a basis for independent judgment. Stokes 
was a pioneer in the new methods of clinical 
diagnosis popularized by the Parisian school 
of anatomical diagnosis and was leader of the 
movement in Dublin. Upon the death of his 
father in 1845, he was confirmed as regius 
professor of medicine at Dublin University.

Stokes published more than a hundred scien­
tific works, but the two most important were 
A Treatise on the Diagnosis and Treatment 
of Diseases of the Chest, published in 1837, 
and The Diseases of the Heart and Aorta, 
published in 1854. He was also the author 
of one of the first works in English on the 
use of the stethoscope. Stokes also gave his 
name to a type of breathing characteristic 
of advanced myocardial degeneration, called 
Cheyne-Stokes respiration (Cheyne, a Scottish 
physician practicing in Dublin, had published 
observations on rhythmic respiration), and to 
a combination of slow pulse and cerebral at- 
tacks known as the Adams-Stokes syndrome 
(described earlier by Robert Adams, a regius 
professor of surgery at the University of Dub­
lin).
Stokes lines, radiation of particular wave­
lengths present in the line spectra associated 
with fluorescence and the Raman effect (q.v.), 
named after Sir George Gabriel Stokes, a 19th- 
century British physicist. Stokes lines are of 
longer wavelength than that of the exciting 
radiation responsible for the fluorescence or 
Raman effect.
Anti-Stokes lines are found in fluorescence
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and in Raman spectra when the atoms or 
molecules of the material are already in an 
excited state (as when at high temperature). 
In this case the radiated line energy is the sum 
of the pre-excitation energy and the energy 
absorbed from the exciting radiation. Thus, 
anti-Stokes lines are always of shorter wave­
length than that of the light that produces 
them. The difference between frequency or 
wavelength of the emitted and absorbed light 
is called the Stokes shift.
Stokesay, parish in South Shropshire dis­
trict, county of Shropshire (formerly Salop), 
England, best known for its castle (1240), one 
of the most notable fortified manor houses of 
England. It was fortified against Welsh ma- 
rauders, and the south tower was added by the 
Ludlows, a landowning family who purchased 
the castle in 1291. In the 16th Century a 
half-timbered gatehouse replaced the ancient 
entrance tower. Pop. (1971) 1,463.
Stokes’s law, mathematical equation that 
expresses the settling velocities of small spher- 
ical particles in a fluid medium. The law, first 
set forth by the British scientist Sir George G. 
Stokes in 1851, is derived by consideration of 
the forces acting on a particular partiele as it 
sinks through a liquid column under the influ­
ence of gravity. The force acting in resistance 
to the fall is equal to ónrrjv, in which r is the 
radius of the sphere, r\ is the viscosity of the 
liquid, and v is the velocity of fall. The force 
acting downward is equal to Ahnr3 (dx — d2)g, 
in which dx is the density of the sphere, d2 is 
the density of the liquid, and g is the grav­
itational constant. At a constant velocity of 
fall the upward and downward forces are in 
balance. Equating the two expressions given 
above and solving for v therefore yields the 
required velocity, expressed by Stokes’s law as 
v =  79(dx -  d2)gr2/q.
Stokes’s law finds application in several ar­

eas, particularly with regard to the settling of 
Sediment in fresh water and in measurements 
of the viscosity of fluids. Because its validity 
is limited to conditions in which the motion 
of the partiele does not produce turbulence in 
the fluid, however, various modifications have 
been set forth.
Stokowski, Leopold (Antoni Stanislaw 
Boleslawawicz) (b. April 18, 1882, Lon­
don—d. Sept. 13, 1977, Nether Wallop, 
Hampshire, Eng.), virtuoso British-born U.S. 
conductor known for his flamboyant show- 
manship and the rieh sonorities of his orches-

Stokowski
EB Inc.

tras and for his influence as a popularizer of 
classical music.

Stokowski was trained at the Royal College 
of Music, London, and Queen’s College, Ox­
ford, and held positions as an organist before 
becoming conductor of the Cincinnati (Ohio) 
Symphony (1909-12). He gained an interna­
tional reputation as musical director of the 
Philadelphia Orchestra from 1912 to 1936,
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and he frequently conducted concerts with 
them until 1941. He introduced youth com 
certs and performed contemporary works by 
Mahler, Edgard Varèse, and Stravinsky and 
conducted the world premiere of Charles Ives’s 
Fourth Symphony. He also experimented with 
the placement of various sections of the or­
chestra and occasionally changed the written 
orchestration of the music he performed.

Organizer of the All-American Youth Orches­
tra, he conducted the n b c  Symphony (1941—
44) with Toscanini and founded low-priced 
concerts at the New York City Center (1944-
45) . He directed the New York Philharmonie 
(1946-50) and the Houston (Texas) Sym­
phony (1955-62) and in 1962 formed the 
American Symphony Orchestra in New York 
City.

Stokowski made three films with the Philadel­
phia Orchestra, including Walt Disney’s Fan­
tasia (1940), and wrote a book, Music for All 
of Us (1943). He also made Symphonie tran- 
scriptions of Bach’s works.
STOL airplane, s t o l  in full s h o r t  t a k e - 
o f f  a n d  l a n d i n g , any of several fixed-wing 
aircraft capable of taking off and landing 
on runways considerably shorter than those 
needed by conventional aircraft. Most aircraft 
of this type require a runway no more than 
150 metres (500 feet) long, which is about 10 
times shorter than the average runway. s t o l ’s 
were developed to meet the needs exempli- 
fied by bush or wildemess flying, where steep 
climb and approach angles and low landing 
speed are more important than high cruising 
speeds. These capabilities are provided by a 
combination of aerodynamic devices, such as 
the augmentor wing, which was introduced 
during the early 1980s. It consists of full span 
slats at the leading edge of the wing and full 
span double-slotted flaps at the trailing edge. 
Manipulation of these devices and an air duct 
system allows use of air turbulence and prop 
wash for added lift and drag.

The first version of the modern s t o l  was 
test-flown in 1954 by the U.S. Navy. Since 
then, the s t o l  has been adopted by the 
armed forces of the United States and Great 
Britain for combat operations. It has also been 
used for short-distance commercial flights in 
Canada and several other countries since the 
early 1970s.
Stolberg-Stolberg, Friedrich Leopold, 
Graf zu (count of) (b. Nov. 7, 1750, Bram- 
stedt, Holstein—d. Dec. 5, 1819, Schloss Son­
dermühlen, near Osnabrück, Hanover), Ger­
man lyric poet of the Sturm und Drang (Storm 
and Stress) and early Romantic periods.

Stolberg and his brother Christian, noblemen 
who were actually Danish subjects, studied 
law at Halle and at Göttingen, where both 
became members of the Göttinger Hainbund, 
a group that met to discuss their poems and 
to further the ideals of friendship, virtue, free­
dom, love of fatherland, and interest in Ger- 
manic history, in 1772. The two were caught 
up in the revolutionary mood of the times and 
wrote stirring odes to freedom and fatherland. 
A book of poems by the brothers, Gedichte, 
appeared in 1779. But Friedrich’s verse also 
has a pastoral, idyllic quality that ties his work 
to the Romantics. The combination of revo­
lutionary and pacifist sentiments in Stolberg’s 
poems is striking.

Stolberg entered the diplomatic service in 
1777 and lived in Copenhagen and Berlin. 
After several years of increasing religiosity, he 
converted to Catholicism in 1800. He was 
active in a group of Westphalian Catholics 
working to develop Romanticism. In addi­
tion to poetry, Stolberg wrote travel books 
and theoretical literary essays and translated 
Homer’s Iliad{ 1778) and tragedies by Aeschy- 
lus (1802). His final work was the immense

Geschichte der Religion Jesu Christi, 15 vol. 
(1806-18; “History of the Religion of Jesus 
Christ”), which covered the development of 
Christianity up until the year 430. It was con­
tinued (53 vol., 1825-64) by F. von Kerz and 
J.N. Brischar.
Stolbovo, Treaty of (1617), peace settle­
ment concluded between Sweden and Rus­
sia ending Sweden’s intervention in Russia’s 
internal political affairs and blocking Russia 
from the Baltic Sea. In 1610 Muscovite lead­
ers, faced with a succession crisis, a war with 
Poland, and peasant uprisings (Time of Trou­
bles, 1606-13), offered the Russian throne to 
Wladyslaw, the son of the Polish king Sigis­
mund III. This action provoked Sweden, then 
at war with Poland, to declare war on Russia 
and claim the Russian throne for the Swedish 
prince Philip.

Hoping to recover territory along the Gulf of 
Finland that they had lost to Russia during an 
earlier Russo-Swedish war (1590-95; Treaty of 
Täysinä), the Swedes invaded northem Rus­
sia (autumn 1610) and in July 1611 captured 
Novgorod. When the Russian domestic crises 
had been brought under control, the forces of 
the new tsar Michael Romanov actively re- 
sumed the war against the Swedes in northem 
Russia, expelling them from the Novgorod 
region. But the Swedes besieged Pskov, and 
peace was restored only after the mediation 
of Holland and England brought about the 
Treaty of Stolbovo.

The provisions of the treaty called for Sweden 
to retum Novgorod and its other acquisitions 
in northem Russia to the Muscovite govem- 
ment but allowed Sweden to retain Karelia 
and Ingria, between Estonia and Finland, thus 
cutting off Russia’s access to the Baltic Sea. 
Also, Russia had to pay Sweden an indemnity 
of 20,000 rubles, and Sweden’s Prince Philip 
renounced his claim to the Russian throne.

This settlement was observed until 1656, 
when the Swedish king Charles X invaded 
Poland and declared himself the new Polish 
king. Russia also was at war with Poland, and, 
objecting to Swedish control of that country 
as well as hoping to regain some territory in 
the Baltic region, it tumed its forces against 
Sweden. But the resulting peace settlement, 
concluded at Valiesar (1658) and confirmed 
at Cardis (1661), made no territorial changes.
stole, ecclesiastical vestment wom by Roman 
Catholic deacons, priests, and bishops and by 
some Anglican, Lutheran, and other Protes­
tant clergy. A band of silk 2 to 4 inches (5 
to 10 centimetres) wide and about 8 feet (240

Contemporary stole worn by a priest
Algimantas Kezys, S.J.

centimetres) long, it is the same colour as 
the major vestments wom for the occasion. 
The Roman Catholic deacon wears it over 
the left shoulder with ends joined under the 
right arm; priests and bishops wear it around 
the neck with ends hanging vertically, except 
that priests cross the ends in front when wear- 
ing an alb. In the Roman Catholic Church 
it is a symbol of immortality. It is generally 
considered the unique badge of the ordained 
ministry and is conferred at ordination.
Its origins are obscure, but it probably de­

rived from a handkerchief or a secular scarf 
used as a symbol of rank. In the 4th Cen­
tury it was wom as a vestment by deacons 
in the Eastem churches, and it was adopted 
somewhat later in the West. Originally called 
orarium or orarion, it was probably intended 
for wiping the mouth. The Latin term stola 
came into use in the 9th Century.

In the Eastem churches the equivalent vest­
ment is the epitrachelion wom by priests and 
the orarion wom by deacons.

A stole is also a long scarf of cloth or für 
wom by women over the shoulders with the 
ends hanging down in front. It probably de­
veloped from a long, robe-like outer garment 
wom by matrons in ancient Rome.
stolon, in biology, a special slender horizon­
tal branch serving to propagate the organism. 
In botany a stolon—also called a mnner—is 
a slender stem that grows horizontally along 
the ground, giving rise to roots and aerial 
(vertical) branches at specialized points called 
nodes. In zoology, stolons of certain inverte- 
brate animals are horizontal extensions that 
produce new individuals by budding. Fungi 
spread by means of horizontal filaments (hy- 
phae) that are also called stolons.
Stolp (Poland): see Slupsk.
Stolypin, Pyotr Arkadyevich (b. April 14 
[April 2, old style], 1862, Dresden, Saxony— 
d. Sept. 18 [Sept. 5, O.S.], 1911, Kiev), conser­
vative statesman who, after the Russian Revo­
lution of 1905, initiated far-reaching agrarian

Stolypin
H. Roger-Viollet

reforms to improve the legal and economic 
status of the peasantry as well as the general 
economy and political stability of imperial 
Russia.
Appointed govemor of the provinces of 

Grodno (1902) and Saratov (1903), Stolypin 
demonstrated his concern for improving the 
welfare of the peasants as well as his firmness 
and efficiency in subduing their rebellions. 
Consequently, he gained the favour of Em­
peror Nicholas II and was appointed minister 
of the interior in May 1906. In July he was 
also named president of the Council of Min­
isters {i.e., prime minister).

Dismissing the first Duma (the elected leg­
islative body created after the 1905 Revolu­
tion) on July 22 (July 9, O.S.), 1906, be­
cause it demanded a determining voice in the 
formulation of an agrarian reform program, 
Stolypin, by executive decree, introduced his 
own reforms. These gave the peasantry greater 
freedom in the selection of their representa- 
tives to the zemstvo (local government) coun-



cils, removed restrictions that had excluded 
the peasantry from participating in normal 
judicial procedures, and, most importantly, 
provided them with an opportunity to leave 
their communes, acquire private ownership 
of Consolidated plots of land, and transform 
themselves, according to Stolypin’s wish, into 
a prosperous, stable, and loyally conserva­
tive class of farmers (October and November 
19Ó6).
Stolypin, however, also instituted a network 

of courts-martial, which were authorized to 
try accused rebels and terrorists; within the 
few months of their existence they used “Sto- 
lypin’s necktie” (the noose) to execute sev­
eral thoüsand defendants; the prime minister 
gained the enmity of the left wing and much 
of the centre. He also provoked the Opposition 
of the moderate left when he swiftly dismissed 
the second Duma (which met from March to 
June 1907) because it refused to endorse his 
agrarian reform proposals and when, on the 
day of its dissolution (June 16 [June 3, O.S.], 
1907), he issued—in complete disregard for 
the recently adopted constitution—a new elec- 
toral law reflecting his personal conservatism 
and Russian nationalism and restricting the 
franchise of the peasant and worker electorate 
as well as that of the national minorities.

Although he had earlier also alienated the 
extreme right by partially accepting the con­
stitutional framework, Stolypin did obtain the 
Cooperation of the party of the moderate right 
(the Octobrists), which dominated the third 
Duma (eonvened November 1907). With the 
Octobrists’ aid he passed legislation confirm- 
ing and elaborating his 1906 agrarian reforms 
(June 1910 and June 1911). He was also able 
to reimpose harsh Russification policies on 
Finland. When he convinced the Emperor to 
temporarily suspend both the Duma and the 
upper legislative house (the State Council) in 
order to bypass them and enact legislation on 
the extension of the zemstvo system into the 
Polish regions of the empire (March 1911), 
he also alienated the moderate right, which 
condemned him for once again abusing the 
constitutional system of government.

It is probable that Nicholas was considering 
his dismissal when Stolypin, while attending 
an operatic performance with the Emperor, 
was fatally shot (Sept. 14 [Sept. 1, O.S.], 1911) 
by Dmitry Bogrov, a revolutionary who had 
used his police connections to gain admittance 
to the theatre.
Stolypin land reform (1906-17), measures 
undertaken by the Russian government to al- 
low peasants to own land individually. lts aim 
was to encourage industrious peasants to ac­
quire their own land, and ultimately to create 
a class of prosperous, conservative, small farm­
ers that would be a stabilizing influence in the 
countryside and would support the autocracy. 
After the government emancipated the serfs 
in 1861 it allotted land to each peasant house­
hold, but the land was collectively owned by 
the village communes. The communes tradi­
tionally divided the land into strips, which 
were distributed among the households for 
cultivation.
The lack of economie success in agriculture 

following emancipation, as well as the vio­
lent peasant uprisings that occurred during 
the Revolution of 1905, suggested the need 
to abandon communal land tenure and to re­
place it with individual land ownership. On 
Nov. 22 (Nov. 9, old style), 1906, while the 
Duma (the formal legislative body) was not in 
session, the prime minister Pyotr Arkadyevich 
Stolypin issued a decree that enabled each 
peasant household to claim individual own­
ership of its land allotment and to withdraw 
from the commune. The household could also 
demand that the commune provide it with a 
Consolidated plot equivalent to the scattered 
strips it, had been cultivating. Furthermore, 
the decree abolished joint household owner­

ship and made the head of each household the 
sole property owner. In 1910 the decree was 
finally confirmed by the Duma, which passed 
laws expanding it in 1910 and 1911.

The reform was only a moderate success. By 
the end of 1916 no more than 20 percent 
of the peasant households had title to their 
land, although fewer (some 10 percent) had 
received Consolidated plots. The reform did 
not transform the peasantry into the bulwark 
of support that the autocracy needed; and 
during 1917 peasants everywhere participated 
in the revolutions, seizing properties belong- 
ing to the Stolypin farmers.
stomach, saclike expansion of the animal di­
gestive system, between the esophagus and the 
small intestine; it is located in the anterior 
portion of the abdominal cavity in most ver- 
tebrates. The stomach serves as a temporary

receptacle for storage and mechanical distri­
bution of food before it is passed into the 
intestines. In animals whose stomachs contain 
digestive glands, some of the Chemical pro­
cesses of digestion also occur in the stomach.
Humans. The human stomach is subdivided 

into four regions: the cardia (so named be­
cause it is nearest to the heart), an opening 
leading down from the esophagus; the fun- 
dus, an expanded area curving up above the 
cardiac opening; the body, or intermediate, 
region, the central and largest portion; and the 
pylorus {q.v.), a narrowing where the stomach 
joins the small intestine. Each of the openings, 
the cardiac and the pyloric, has a sphincter 
muscle that keeps the neighbouring region 
closed, except when food is passing through. 
In this manner, food is enclosed by the stom­
ach until ready for digestion.

The stomach has the ability to expand or 
contract depending upon the amount of food 
contained within it. When contracted, the inte­
rior walls form numerous folds (rugae), which 
disappear when the walls are distended. The 
thick mucous-membrane lining of the walls 
is densely packed with small gastric glands 
{q.v.) that secrete a mixture of enzymes and 
hydrochloric acid to partly digest proteins and 
fats.

Human stomach muscles are rarely inactive. 
Upon entry of food they relax briefly, then 
begin to contract. Periodic contractions chum 
and knead food into a semifluid mixture 
called chyme; rhythmical pumping (peristal- 
tic) waves move food toward the pylorus and 
small intestine. Peristaltic contractions persist 
after the stomach empties and, increasing with 
time, may become painful. Such hunger pangs 
may also be related tö the amount of sugar in 
the blood. If the level of sugar decreases sig- 
nificantly, hunger can be experienced without 
the stomach’s intervention. The absorption of 
food, water, and electrolytes by the stomach 
is practically negligible, but iron and highly 
fat-soluble substances such as alcohol and 
some drugs are absorbed directly. Secretions 
and movements of the stomach are controlled
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by the vagus nerve and the sympathetic ner­
vous system; emotional stress can alter normal 
stomach functions. Common stomach disor­
ders include peptic ulcer, cancer, and gastritis.

For a depiction of the stomach in human 
anatomy, shown in relation to other parts of 
the body, see the colour Trans-Vision in the 
p r o p a e d i a : Part Four, Section 421.

Other animals. The stomachs of some other 
animals differ considerably from that of hu­
mans; many have multiple-chambered organs 
or special adaptations. The stomachs of cows 
and most cud-chewing animals are divided 
into four separate parts. Food is received first 
in the rumen, where mueus is added and cel­
lulose is broken down. Next, it goes back to 
the mouth to be thoroughly rechewed. When 
swallowed again, it is passed to the second 
and third chambers, the reticulum and oma- 
sum, where water is extracted and absorbed. 
The food then goes to a final chamber, the 
abomasum, to receive the digestive enzymes.

Birds have a three-chambered stomach: the 
first chamber, the erop, receives the food ini- 
tially and either stores or begins to moisten 
and soften (macerate) it; the true stomach area 
adds digestive juices; and the gizzard, with its 
stones, or toothlike structures, grinds the food.

Rodents have only one stomach area, and 
many must eat their food twice before ab­
sorption takes place. Food is eaten and passed 
through the lower digestive tract, where it is 
coated with metabolites to help break it down. 
The fecal material is then re-eaten and mixed 
with additional food. Enzymes and water are 
removed from the once-passed material by the 
stomach and used to help digest new nutri- 
tional substances. Dry fecal pellets are finally 
excreted.

The starfish can turn its stomach inside out 
and extrude it partly from the body to eat 
the soft contents of shelled animals such as 
clams. Camels and Hamas can regurgitate their 
stomach contents and spit this material at ap- 
proaching enemies. Crayfish produce stones 
of calcium salts in their stomach. These are 
stored until the animal sheds its extemal shell, 
when the stones are reabsorbed by the stom­
ach and used in forming a new shell.

To make the best use of the Britannica, 
consult the i n d e x  first

stomacher, ornamental garment wom at the 
front of the upper body by men and women 
from the end of the 15th until the late 18th 
Century. At the end of the 15th Century, 
men’s jackets often had a V-opening allow- 
ing for a decorative front-piece, or stomacher, 
and women’s gowns were laced over an open 
bodice that was also filled in with a stom­
acher, which could be embroidered, jewelled, 
or decorated with bows.

In time the stomacher grew more rigid, being 
stiffened with pasteboard or buckram. Queen 
Elizabeth I wore stiff, pointed stomachers that 
reached below the waist and worked against 
the natural lines of the body. Stomachers were 
wom well into the 18th Century, until wom­
en’s fashions became less rigid.
stomate, also called s t o m a , plural s t o m a t a , 
or s t o m a s , any of the microscopie openings 
or pores in the epidermis of leaves and young 
sterns. Stomates are generally more numerous 
on the underside of leaves. They provide for 
the exchange öf gases between the outside air 
and the branched system of interconnecting 
air canals within the leaf.

A stomate opens and closes in response to 
the internal pressure of two sausage-shaped 
guard cells that surround it. The inner wall 
of a guard cell is thicker than the outer wall. 
When the guard cell is filled with water and
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it becomes turgid, the outer wall balloons 
outward, drawing the inner wall with it and 
causing the stomate to enlarge.

Guard cells work to control excessive water 
loss, closing on hot, dry, or windy days and 
opening when conditions are more favourable 
for gas exchange. At dawn a sudden increase 
in stomatal opening, reaching maximum near 
noon, is followed by a decline because of 
water loss. Recovery and reopening are then 
followed by another decline as darkness ap­
proaches.

The concentration of carbon dioxide in the 
air is another regulator of stomatal opening in 
many plants. When carbon dioxide levels fall 
below normal (about 0.03 percent), the guard 
cells become turgid and the stomata enlarge.
Stommel, Henry Melson (b. Sept. 27, 1920, 
Wilmington, Del., U.S.), American oceanog- 
rapher and meteorologist whose studies of the 
Gulf Stream, first published in 1947, provided 
fundamental new insights into the dynamics 
of that current and of ocean currents in gen­
eral. Stommel’s research led to the principle 
developed in 1977 with Frièdrich Schott for 
determining the absolute velocity of mean 
ocean currents from observations of the den­
sity alone.

Stommel was the first to give a physical-math- 
ematical treatment of the entrainment of sur­
rounding air into the ascending current of a 
cumulus cloud. He also contributed to the 
numerical study of Rossby waves in the atmo­
sphere. An anomaly among modem scientists, 
Stommel became a füll professor without an 
earned doctorate. He received his B.S. from 
Yale University (1942) and served there as in- 
structor in mathematics and astronomy (1942- 
44). A research associate at the Woods Hole 
(Mass.) Oceanographic Institution from 1944 
to 1959, he became professor of oceanography 
at the Massachusetts Institute of Technology 
in 1959 and remained there except for the 
years 1960-63, when he taught at Harvard. 
Stommel established several stations to study 
ocean currents, including the PANULIRUS 
station (begun in 1954) in Bermuda. He was 
elected to the National Academy of Sciences 
in 1962.
stone, British unit of weight equivalent to 14 
pounds avoirdupois (6.35 kilograms). Origi­
nally any good-sized rock chosen as a local 
Standard, the stone came to be widely used as 
a unit of weight in trade, although its value 
fluctuated with the commodity and region. 
In the 14th Century, England’s exportation of 
raw wool to Florence necessitated a fixed Stan­
dard. By royal Statute a sack of wool weighed 
26 stones (364 pounds), fixing the stone at 
its present 14 pounds. Trade stones of variant 
weights persist, such as the glass stone of 5 
pounds. The stone is now commonly used to 
designate the weight of people and large ani­
mals.
Stone, Barton W(arren) (b. Dec. 24, 1772, 
Charles County, Maryland—d. Nov. 9, 1844, 
Hannibal, Mo., U.S.), Protestant clergyman 
and one of the founders of the Disciples of 
Christ, a major U.S. religious denomination.

Stone was ordained to the Presbyterian min­
istry in 1798, though he was more Arminian 
than Calvinist in his views and stressed prim­
itive Christian thought and practice. He was 
preacher at Cane Ridge Church, near Paris, 
Ky., when it became the centre of the Great 
Revival (1801—03) and an immense camp 
meeting with many preachers participating. In 
1803 Stone and five colleagues left the Synod 
of Kentucky and formed the Springfield Pres- 
bytery. In 1804, after biblical study, they 
signed “The Last Will and Testament of the 
Springfield Presbytery,” dissol ving that body 
that it might “sink into union with the Body

of Christ at large.” This act on behalf of Chris­
tian unity furthered among churches of the 
Carolinas and Kentucky a movement toward 
congregational polity and the use of only the

Barton W. Stone, engraving
By courtesy of the Free Library of Philadelphia

term Christian in the names of their churches. 
Stone gradually became the leader of this 
movement west of the Allegheny Mountains, 
establishing the Christian Messenger (1826— 
37; 1839-45) to propagate his liberal views 
and to urge Christian unity. Stone’s acquain- 
tance with Alexander Campbell began in the 
1820s, and in 1832 followers of the two men 
joined to form the Disciples of Christ (Chris­
tian Church). Stone’s eagerness for the union 
is credited as the decisive factor in its achieve­
ment, but leadership feil upon the younger 
Campbell. Following the frontier westward, 
Stone later settled in Illinois. He is buried at 
Cane Ridge, where his original log church is 
enshrined.
Stone, Edward Dureil (b. March 9, 1902, 
Fayetteville, Ark., U.S.—d. Aug. 6, 1978, New 
York City), U.S. architect who, as head of 
a large architectural firm, directed the design 
of a variety of significant modern buildings 
located in many parts of the world.

New York Cultural Center (formerly the 
Gallery of Modern Art), New York City, by 
Edward Durell Stone, 1959
By courtesy of the New York Cultural Center, in association 
with Fairleigh Dickinson University; photograph, Arnold 
Eagle

Stone studied art at the University of 
Arkansas, Fayetteville, in 1920-23 and archi­
tecture at Harvard University and the Mas­

sachusetts Institute of Technology. In 1927 he 
won a two-year scholarship that enabled him 
to study and travel in Europe, and during that 
period he was exposed to the modern move­
ment in architecture there.

In 1930 Stone joined the New York firm 
responsible for the design of Radio City Mu­
sic Hall. He organized his own architectural 
firm in 1936. He participated in the design of 
the Museum of Modern Art (1937), the first 
building in New York City in the Interna­
tional style. After World War II, in which he 
served as chief of planning and design for the 
U.S. Army Air Corps, he became an associate 
professor of architecture at Yale University 
(1946-52).

Among Stone’s best known buildings out- 
side the United States are El Panama Hotel, 
Panama City (1946), notable for its pioneering 
use of cantilevered balconies in the construc­
tion of a resort hotel; the U.S. Embassy in 
New Delhi (1954); and the Nuclear Research 
Center, near Islamabad, Pak. (1966). The em­
bassy in New Delhi, with its lacy grilles and 
an inner water garden, fountains, and islands 
of plantings, was well received and led to 
many foreign commissions. His design for the 
American Pavilion for the Brussels World’s 
Fair of 1958, a circular structure 340 feet (104 
metres) in diameter with a free-span translu- 
cent roof, also attracted much attention.

Examples of Stone’s work in the United 
States include the Fine Arts Center, University 
of Arkansas (1948); the Gallery of Modern 
Art, formerly housing the Huntington Hart­
ford collection (1959; now the New York Cul­
tural Center) in New York City; the National 
Geographie Society headquarters (design com- 
pletion 1961) in Washington, D.C.; and the 
John F. Kennedy Center for the Performing 
Arts (1971), also in Washington, D.C. His 
skyscrapers include the 50-story General Mo­
tors Tower in New York City (design com- 
pletion 1964) and the 80-story Standard Oil 
(Indiana) Tower in Chicago (1974).

Stone’s autobiography, The Evolution of an 
Architect, was published in 1962.
Stone, Fred (Andrew) (b. Aug. 19, 1873, 
Yalmont, near Denver, Colo., U.S.—d. March 
5, 1959, Hollywood), populär U.S. stage actor 
and dancer.

Stone was reared in Topeka, Kan., making 
his stage debut there at age 11, and soon 
joined his brother on tour with a number 
of small circuses. In the 1890s he teamed 
up with Dave Montgomery and together they 
toured in vaudeville and minstrel shows be­
fore appearing in their first Broadway show, 
The Girl from Up There (1901). The pair 
scored a major success in 1903 in The Wizard 
of Oz with Stone as the Scarecrow, and they 
went on to perform in four other Broadway 
successes, notably The Red Mill (1906) and 
Chin-Chin. After Montgomery’s death in 1917 
Stone continued on his own as a top attrac- 
tion, displaying his eccentric acrobatie danc­
ing and engaging personality in such vehicles 
as Jack o’ Lantern (1917), Stepping Stones 
(1923), Criss Cross (1926), and Smiling Faces 
(1932). His last New York City appearance 
was as Granpa Vanderhof in the 1945 revival 
of You Can’t Take It with You. Long ac­
tive in attempts to unionize stage performers, 
early in his career Stone was blacklisted from 
vaudeville for his leadership role in the White 
Rats of America, a forerunner of Actors’ Eq­
uity Association, and he served for a time as 
president of National Vaudeville Artists. His 
wife, Allene Crater Stone, and his daughters, 
Carol, Dorothy, and Paula Stone, appeared in 
several stage and film productions with him.
Stone, Harlan Fiske (b. Oct. 11, 1872, 
Chesterfield, N.H., U.S.—d. April 22, 1946, 
Washington, D.C.), associate justice of the 
U.S. Supreme Court (1925-41) and 12th chief 
justice of the United States (1941-46). Some­
times considered a liberal and occasionally
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By courtesy of the Library of Congress, Washington,
D.C

espousing libertarian ideas, he believed pri­
marily in judicial self-restraint: the efforts of 
government to meet changing 20th-century 
social and political conditions should be re­
stricted only on the basis of unconstitutional- 
ity rather than undesirability.

Stone graduated from Amherst College in 
1894 and received his law degree in 1898 
from the law school of Columbia University. 
He then taught at Columbia from 1899 and 
served as the dean of its law school from 
1910, while also conducting a private law 
practice in New York City. President Calvin 
Coolidge appointed him attomey general of 
the United States (1924), in which post he re- 
organized the Federal Bureau of Investigation 
after its reputation had been tamished by the 
Teapot Dome and other scandals of President 
Warren G. Harding’s administration. Stone’s 
effectiveness prompted Coolidge to appoint 
him an associate justice of the Supreme Court 
(1925), and President Franklin D. Roosevelt 
promoted him to chief justice in succession to 
Charles Evans Hughes (1941).

In his early years on the court, Stone was 
bracketed with Justices Louis Brandeis and 
Oliver Wendeil Holmes (and later with Ben­
jamin Nathan Cardozo, who replaced Holmes 
in 1932) as one of the “three great dissenters” 
against a conservative majority that disliked 
legislative regulation of business. During Roo­
sevelt’s presidency (1933-45), Stone generally 
affirmed the legislative reforms of the New 
Deal, upholding, for instance, the Social Se­
curity Act of 1935 and the enactment of a 
national minimum-wage law in 1938. In a 
leading case involving federal New Deal leg­
islation, United States v. Butler, 291 U.S. 1 
(1936), he opposed the court majority’s inval- 
idation of the Agricultural Adjustment Act.

Besides advocating a new tolerance for state 
regulation of economic activity, Stone was in­
strumental in asserting the court’s concern for 
protecting individual civil liberties from gov­
ernmental coercion. He was the lone dissenter 
when, in Minersville School District v. Gob- 
itis, 310 U.S. 586 (1940), the court upheld a 
state ruling that children who were Jehovah’s 
Witnesses must join in saluting the American 
flag in public schools. This decision was over­
ruled (1943) while Stone was chief justice. In 
Girouard v. United States, 328 U.S. 61, 76 
(1946), the court followed Stone’s dissent in 
a similar case, United States v. Macintosh, 
283 U.S. 605 (1931), in which he had argued 
that religious pacifists who refused to take the 
statutory oath to bear arms could nonetheless 
be naturalized as citizens.

Stone was renowned for the judicial impar- 
tiality and objectivity that he displayed in his 
more than 600 opinions, many of them on 
important constitutional questions. He was 
often less successful, however, in building a 
consensus among his associate justices, with 
the result that the Supreme Court during his 
chief justiceship was often a bitterly divided 
body.
b i b l i o g r a p h y . Alpheus Thomas Mason, Har­
lan Fiske Stone: Pillar o f the Law (1956, reis-

sued 1968), is a biography. Samuel J. Konefsky, 
Chief Justice Stone and the Supreme Court (1945, 
reprinted 1971), is a scholarly assessment of his 
contribution to Supreme Court judgment method- 
ology.
Stone, I(sidor) F(einstein), original name 
Is i d o r  f e i n s t e i n  (b. Dec. 24, 1907, Philadel­
phia—d. June 18, 1989, Boston), spirited and 
unconventional American journalist whose 
newsletter, I.F. Stone’s Weekly (later I.F. 
Stone’s Bi-Weekly), captivated readers by the 
author’s unique blend of wit, erudition, hu- 
manitarianism, and pointed political com­
mentary.
Feinstein worked on newspapers while still 

in high school. After studying at the Univer­
sity of Pennsylvania (1924-27), he worked for 
the Philadelphia Inquirer. Feinstein moved to 
New York City and worked for both the New 
York Post (1933-39) and the Philadelphia 
Record. He changed his name to I.F. Stone 
in 1937. In 1938 Stone became an associate 
editor of the liberal weekly The Nation, even­
tually becoming its editor (1940-46). During 
this period he also wprked as a reporter for 
PM, an experimental liberal daily. When PM  
folded in 1948, Stone worked for the New 
York Star, then went back to the Post, and 
then to the New York Daily Compass. When 
this paper folded in 1952, Stone decided to 
start his own weekly.

From the outset I.F. Stone’s Weekly (1953— 
67; I.F. Stone’s Bi-Weekly, 1967-71) had an 
influence far greater than the size of its read­
ership. Among early subscribers were Albert 
Einstein, Bertrand Russell, and Eleanor Roo­
sevelt. The newsletter, stafled only by Stone 
and his wife, was researched, written, and 
edited by Stone. It set high joumalistic Stan­
dards and could be found in the homes of 
some of the most prominent politicians, aca- 
demicians, and joumalists in the nation.

Stone became known for his espousal of un­
populär causes long before they became pop­
ulär with the liberal establishment. He was an 
early supporter of civil rights and an early op­
ponent of President Harry S. Truman’s Cold 
War policies and of McCarthyism. He was 
also an early opponent of the United States’ 
involvement in the Vietnam War.

Stone also wrote numerous books, including 
The Court Disposes (1937), about the U.S. 
Supreme Court; Business as Usual: The First 
Year of Defense (1941), an indictment of the 
U.S. military’s unpreparedness for World War 
II; and Underground to Palestine (1946), de- 
tailing his involvement with the struggle of 
Jewish refugees to reach a homeland. Collec­
tions of Stone’s columns were published in 
The Haunted Fifties (1963), In a Time of Tor­
ment (1967), and Polemics and Prophecies, 
1967-1970(1911).
Stone, Irving, original name i r v i n g  t e n - 
n e n b a u m  (b. July 14, 1903, San Francisco— 
d. Aug. 26, 1989, Los Angeles), American 
writer of populär historical biographies. Stone 
first came to prominence with the publication 
of Lust for Life (1934), a vivid fictionalized 
biography of the painter Vincent Van Gogh.

After receiving his B.A. in 1923 at the Uni­
versity of California, Berkeley, and his mas- 
ter’s degree in 1924 from the University of 
Southern California, he wrote plays and sup- 
ported himself by writing detective stories. In 
1934—after being rejected by 17 publishers— 
Lust for Life was finally accepted and pub­
lished.

Stone termed his work “bio-history.” 
Through meticulous and exhaustive research, 
he verified and expanded his preconception 
of a selected historical character. Then, by 
immersing himself in the subject’s native en­
vironment and reading all available original 
documents, from letters and diaries to research 
notes and household accounts, he acquired the 
basis for imaginary or reconstructed dialogue.

In addition to Lust for Life, Stone’s many
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populär works include Clarence Darrow for 
the Defense (1941); They Also Ran (1943), 
biographies of 19 defeated presidential candi- 
dates; Immortal Wife (1944), the story of Jesse 
Benton Frémont, wife of the explorer John 
Frémont; President’s Lady (1951), based on 
the life of Rachel Jackson, wife of the sev- 
enth U.S. president; Love Is Eternal (1954), a 
fictionalized account of the marriage of Mary 
Todd and Abraham Lincoln; The Agony and 
the Ecstasy (1961), a life of the Renaissance 
artist Michelangelo; The Passions of the Mind 
(1971), about Sigmund Freud; and The Origin 
(1980), a life of Charles Darwin centred on 
the voyage of the Beagle and its aftermath.

Stone founded the Academy of American 
Poets in 1962, in addition to founding several 
other literary societies. He married Jean Fac­
tor, his editor from 1933, in 1934.
Stone, Lucy (b. Aug. 13, 1818, West Brook- 
field, Mass., U . S d .  Oct. 18, 1893, Dor- 
chester, Mass ), American pioneer in the 
women’s-rights movement.

After graduating from Oberlin (Ohio) Col­
lege in 1847, Stone became a lecturer for 
the Massachusetts Anti-Slavery Society, which 
soon granted her permission to devote part of

Lucy Stone
By courtesy of the Library of Congress, Washington,
D.C.

each week to speaking on her own for wom­
en’s rights. She was instrumental in organizing 
women’s-rights conventions in the 1850s.

In 1855, when she married Henry B. Black­
well, an Ohio Abolitionist, she retained her 
own name (as a protest against the unequal 
laws applicable to married women) and be­
came known as Mrs. Stone. After more than 
a decade of working for woman suffrage as 
New Jersey residents, she and her husband 
moved to Boston. There they helped establish 
the American Woman Suffrage Association 
(1869), a nationwide Organization that worked 
for woman suffrage by state legislation, while 
the rival National Woman Suffrage Associ­
ation urged a federal constitutional amend- 
ment. The couple also helped found the 
Woman’s Journal, a woman suffrage weekly. 
From 1870 until 1917 that publication and 
Woman Suffrage Leaflets, both under Black- 
well’s editorship in Boston, were major influ- 
ences in extending the suffrage movement and 
in paving the way for the work of the woman- 
suffrage leader Carrie Chapman Catt.
Stone, Nicholas (b. 1586, Woodbury, Devon, 
Eng.—d. Aug. 24, 1647, Winchester, Hamp­
shire?), the most important English mason- 
sculptor of the early 17th Century.

He studied under Hendrick de Keyser in 
Amsterdam (1606-13) and was the master 
mason under Inigo Jones in the construction 
of the Banqueting House at Whitehall (1619— 
22). As a tomb sculptor, Stone was well es­
tablished in London by 1622, and he became 
master mason to the crown in 1632.

His style evolved from a naturalistic ap- 
proach to a more classical one, as in the 
“Francis Holles Monument” (1622, Westmin-
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ster Abbey), which also demonstrates the in­
fluence on Stone of Michelangelo’s tomb of 
Giuliano de Medici. Stone was an innovator, 
and his use of the circular base was unusual 
in the early 17th Century. The North Gate of 
the Botanical Garden (1632) at Oxford reflects 
Renaissance ideas of garden architecture. He 
executed some of the sculptural decoration on 
the work, but additions were made at a later 
time. The “Sir Charles Morrison Monument” 
(1619) at Watford, Hertfordshire, exemplifies 
his naturalistic style. Another classical work 
is the “Lyttelton Monument” (1634) at Mag­
dalen College, Oxford.

Stone’s many commissions were primarily 
executed in alabaster, marble, or stone. He 
produced some of the most significant monu- 
ments and sculptures of the entire 17th Cen­
tury in England.
Stone, Sir (John) Richard (Nicholas) (b.
Aug. 30, 1913, London). British economist 
who in 1984 received the Nobel Prize in Eco­
nomic Science for developing an accounting 
model that could be used to track economic 
activities on a national and, later, interna­
tional scale. He is sometimes known as the 
father of national income accounting.

Stone initially studied law at the University 
of Cambridge, but, under the influence of 
economist John Maynard Keynes, he took a 
degree in economics in 1935 (Sc.D., 1957). 
He worked for a brokerage firm in London 
(1936-40), and in 1940, at the invitation of 
Keynes, he entered the British government’s 
Central Statistical Office. After World War 
II he was appointed director of the new de­
partment of applied economics at Cambridge. 
He retained that position until 1955, when 
he became P.D. Leake professor of finance 
and accounting at Cambridge (1955-80; pro­
fessor emeritus from 1980). He was knighted 
in 1978.

The first official estimates of British national 
income and expenditures were made accord- 
ing to Stone’s method in 1941. The greater 
part of Stone’s work, however, was done in 
the 1950s, when he offered the first concrete 
Statistical means by which to measure invest­
ment, government spending, and consump- 
tion; these models resulted in what was, in 
essence, a national bookkeeping system. He 
went on to adapt his models for such interna­
tional organizations as the United Nations. He 
was co-author (with J.E. Meade) of National 
Income and Expenditure (1944; 10th ed., with 
Giovanna Stone, 1977) and author of several 
other works, including Input-Output and Na­
tional Accounts (1961), Mathematics in the 
Social Sciences and Other Essays (1966), and 
Mathematical Models of the Economy and 
Other Essays (1970). He was also general edi­
tor and part author of the series A Programme 
for Growth 1962-74.
Stone Age, ancient cultural stage or level 
of human development, characterized by the 
creation and use of stone tools. The Stone Age 
is usually divided into thfee separate periods, 
based on the degree of sophistication in the 
fashioning and use of tools. See Paleolithic 
Period; Mesolithic Period; Neolithic Period.
stone bass: see wreckfish. 
stone ehest (coffin): see eist.
stone chimes, also called lithophone, a set 
of struck sonorous stones (individually called 
phonoliths). Such instruments can be found 
from the South Seas and South America to 
Africa and the Far East. Stones are used in 
Ethiopian and Coptic churches, for example, 
as bells (dowel) as well as in sets of chimes.

Large stones are used in some Vietnamese 
religious temples, and one of the oldest survivr 
ing lithophones was discovered there in 1949.

Pien ch’ing, Chinese stone chimes
By courtesy of the Chinese Classical Music Association, Taipei, Taiwan

Remains of other ancient stones come from 
Chinese archaeological diggings, and such in­
struments are mentioned in sources as early as 
the Chou dynasty (c, 1111-255 bc). Chinese 
stones (ch’ing) are commonly found in an 
obtuse L shape. They are made of many ma­
terials, including marble, nephrite, and jade. 
Sets of 16 stones (pien ch’ing) were used in 
Confucian ritual orchestras and survive today 
in such groups in Korea, where they are called 
teuk kyeng. A lithophone was built by an En­
glish stonemason in 1841 and enjoyed a brief 
concert life under the name rock harmonicon.
stone curlew (bird): see thickknee.
Stone of Scone, also called stone of des- 
tiny: see Scone, Stone of.
stone-tool industry, any of several assem­
blages of artifacts displaying man’s earliest 
technology, beginning more than 2,000,000
years ago. These stone tools häve surviveo in 
great quantities and now serve as the major 
means to determine the activities of hominids. 
Archaeologists have classified several distinct 
stone-tool industries on the basis of style and 
use.

The earliest stone industry was found by 
Louis and Mary Leakey in the Olduvai Gorge 
in what is now Tanzania in the 1930s. Called 
the Oldowan industry, it dates from about
1,800,000 to 1,200,000 years ago in the Lower 
Pleistocene Epoch and consisted of what the 
Leakeys called choppers, which were shaped 
by hitting one stone against another until a 
sharpened edge was achieved. This could be 
used for cutting or sawing, while the unflaked 
end could be used for smashing or crushing.

The variety and n umbers of choppers found 
at the site led the Leakeys to identify the 
people who lived there as Homo habilis, im- 
plying “able man.” Remains of the Oldowan 
industry were also found in North Africa and 
Europe.

Many early sites unearthed by paleoanthro- 
pologists show a more advanced tool indus­
try, beginning with the Acheulian, which is 
dated from as early as 1,400,000 years ago 
at Olduvai Gorge. The technique for making 
tools in the Acheulian industry was a develop­
ment of the earlier technique, namely striking 
one stone against another, but the choice of 
stone was refined. Where flint, which was the 
ideal tool-making material, was not available, 
quartz, quartzite, and other rocks were used.

As the Acheulian industry progressed, so did 
the skill with which tools were made. A bi- 
facial cutting implement emerged, called a 
hand-axe, that had longer, straighter, sharper 
edges than the earlier chopper. The earliest 
hand-axes were made with a hard hammer. 
More advanced techniques, however, began 
about 1,000,000 years ago; rather than sim-

ply smashing the rock against a boulder, a 
soft hammer (usually ander) began to be 
used. In all, 18 different types of implements 
have been discovered for the Acheulian indus­
try—including chisels, awls, anvils, scrapers, 
hammer-stones, and round balls. The evidence 
indicates that the industry was sufficiently de­
veloped to enable early man to adapt to local 
conditions, seasonality, the temperate forest, 
temperate grasslands, or the subtropical sea- 
$ons.

The Acheulian industry was followed by the 
Mousterian, a flake rather than a core tool 
industry associated with Neanderthal peoples 
and others living north of the Sahara and 
eastward to Asia. In addition to the Mous­
terian industry two other distinct industries 
were found in Africa south of the Sahara— 
the Fauresmith and the Sangoan. In these the 
flake tool was improved to become a blade, 
which is at least two times as long as it is 
wide.

In the Late Paleolithic period, tools became 
even more sophisticated. As many as 80 differ­
ent types of implements have been unearthed 
for what are called the Perigordian and Au- 
rignacian industries in Europe. It is believed 
that these tools were used for hunting and 
butchering, clothesmaking, and a great variety 
of other tasks that moved early man closer to 
modern life. In all, hundreds of highly com­
plex tools have been found, some of which 
are the prototypes for modern tools.

By 40,000 years ago man created tools with 
bone and ander handles that gave them much 
more leverage. Still later, Cro-Magnon man 
created bone tools with engravings that were 
probably used only for artistic or ritualistic 
purposes. The Solutrean period produced lau- 
rel leaf and willow leaf knives that are today 
valued as works of art.
stonechat (Saxicola torquata), Eurasian and 
African thrush (family Turdidae, order Passer- 
iformes) named for its voice, which sounds 
like pebbles clicked together. In this species, 13 
centimetres (5 inches) long, the male is black 
above, with white neck patch and a smudge 
óf reddish colour on the white underparts; the

Stonechat (Saxicola torquata)
A.J. Deane^Brucë Coleman Inc.

female is brównish and dark-hooded. It is a 
ground nester, of flycatcher-like habits, found 
in overgrown pastures and Coastal wastelands.
stonecress, any of about 35 species of mostly 
sprawling, low herbs comprising the genus 
Aethionema, of the mustard family (Brassi- 
caceae), native to chalky, dry soil areas of 
the Mediterranean region, with a few species 
in eastem Asia. Stonecresses sometimes are 
grown as rock garden or border plants for 
their narrow leaves and four-petalled pink, 
lilac, or white flowers. Persian stonecress (A. 
grandiflorum), a perennial with rosy-laven- 
der flowers, grows to over 30 centimetres (1



foot). Lebanon stonecress (A. cordifolium) has 
rose-pink flowers on 10- to 25-centimetre 
plants.
stonecrop (plant): see sedum.
stonefish, any of certain species of venomous 
marine fish of the genus Synanceja and the 
family Synancejidae, found in shallow wa­
ters of the tropical Indo-Pacific. Stonefish are 
sluggish, bottom-dwelling fish that live among

Stonefish (Synanceja verrucosa)
Douglas Faulkner/Sally Faulkner Collection

rocks or coral and in mud flats and estuaries. 
Thickset fish with large heads and mouths, 
small eyes, and bumpy skins covered with 
wartlike lumps and, sometimes, fleshy flaps, 
they rest on the bottom, unmoving, blend- 
ing almost exactly with their surroundings in 
form and colour. They are dangerous fish. 
Difficult to see, they can, when stepped on, 
inject quantities of venom through grooves in 
their dorsal-fin spines. Wounds produced by 
these fish are intensely painful and sometimes 
fatal. A representative species is Synanceja 
verrucosa, which may grow about 33 cm (13 
inches) long.

The family Synancejidae includes a few other 
species of robust, warty fish. They are also 
venomous, though not as notorious as the 
stonefish.
Certain scorpionfish of the family Scor- 

paenidae (order Scorpaeniformes) are also re- 
ferred to as rockfish or stonefish.
stonefly (order Plecoptera), any of about 
1,550 species of insects, the adults of which

Stonefly (Plecoptera)
William E. Ferguson

have long antennae, weak, chewing mouth- 
parts, and two pairs of membranous wings. 
The stonefly ranges in size from 6 to more 
than 60 mm (0.25 to 2.5 inches). The hind- 
wings are generally larger and shorter than 
the forewings and fold like a fan when not in 
use. Even though its wings are well developed, 
the stonefly is a poor flier. Many species are 
gray, black, or brown and blend into their 
surroundings.

The life history of the stonefly is not well 
known. Each female may produce as many 
as about 6,000 eggs, which are dropped in 
masses into a stream. The stonefly nymph 
resembles the adult but lacks wings and may 
have extemal gills on various parts of its body. 
The nymph feeds on plants, decaying organic

matter, and other insects. The nymphal stage 
lasts from one to four years, and the adults 
live several weeks.
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Stonehenge, monumental circular setting of 
large standing stones surrounded by a circular 
earthwork, built in prehistorie times beginning 
about 3100 bc and located about 13 km (8 
miles) north of Salisbury, Wiltshire, Eng. The 
modem interpretation of the monument is 
based chiefly on excavations carried out since 
1919 and especially since 1950.
The Stonehenge that visitors see today is 

considerably mined, many of its stones having 
been pilfered by medieval and early modem 
builders (there is no natural building stone 
within 21 km [13 miles] of Stonehenge); its 
general architecture has also been subjected to 
centuries of weathering and depredation. The 
monument consists of a number of stmctural 
elements, mostly circular in plan. On the out- 
side is a circular ditch, with a bank immedi­
ately within it, all interrupted by an entrance 
gap on the northeast, leading to the Avenue. 
At the centre of the circle is a stone setting 
consisting of a horseshoe of tall uprights of 
sarsen (Tertiary sandstone) encircled by a ring 
of tall sarsen uprights, all originally capped 
by horizontal sarsen linteis. Within the sarsen 
stone circle were also configurations of smaller 
and lighter bluestones (igneous rock of dia- 
base, rhyolite, and volcanic ash), but most of 
these bluestones have disappeared. Additional
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stones include the so-called Altar Stone, the 
Slaughter Stone, two Station stones, and the 
Heel Stone, the last standing on the Avenue 
outside the entrance. Small circular ditches 
enclose two flat areas on the inner edge of the 
bank, known as the North and South barrows, 
with empty stone holes at their centres.

Archaeological excavations since 1950 sug- 
gest three main periods of building—Stone­
henge I, II, and III, the last divided into 
phases.

In Stonehenge I, about 3100 bc, the native 
Neolithic people, using deer anders for picks, 
excavated a roughly circular ditch about 98 m 
(320 feet) in diameter; the ditch was about
6 m (20 feet) wide and 1.4 to 2 m (4.5 to
7 feet) deep, and the excavated chalky mbble 
was used to build the high bank within the 
circular ditch. They also erected two parallel 
entry stones on the northeast of the circle (one 
of which, the Slaughter Stone, still survives). 
Just inside the circular bank they also dug— 
and seemingly almost immediately refilled—a 
circle of 56 shallow holes, named the Aubrey 
Holes (after their discoverer, the 17th-century 
antiquarian John Aubrey). The Station stones 
also probably belong to this period, but the 
evidence is inconclusive.

Stonehenge I was used for about 500 years 
and then reverted to scmbland.

During Stonehenge II, about 2100 bc, the 
complex was radically remodeled. About 80 
bluestone pillars, weighing up to 4 tons each, 
were erected in the centre of the site to form 
what was to be two concentric circles, though 
the circles were never completed. (The blue-

Stonehenge (from top) c. 3100 b c , c . 2100 b c , and c. 1550 b c

English Heritage
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stones came from the Preseli Mountains in 
southwestem Wales and were either trans- 
ported directly by sea, river, and overland— 
a distance of some 385 km [240 miles]—or 
were brought in two stages widely separated 
in time.) The entranceway of this earliest set­
ting of bluestones was aligned approximately 
upon the sunrise at the summer solstice, the 
alignment being continued by a newly built 
and widened approach, called the Avenue, to­
gether with a pair of Heel stones. The double 
circle of bluestones was dismantled in the fol­
lowing period.

The initial phase of Stonehenge III, starting 
about 2000 bc, saw the erection of the linteled 
circle and horseshoe of large sarsen stones 
whose remains can still be seen today. The 
sarsen stones were transported from the Marl- 
borough Downs 30 km (20 miles) north and 
were erected in a circle of 30 uprights capped 
by a continuous ring of stone linteis. Within 
this ring was erected a horseshoe formation 
of five trilithons, each of which consisted of a 
pair of large stone uprights supporting a stone 
lintei. The sarsen stones are of exceptional 
size, up to 9 m (30 feet) long and 50 tons in 
weight. Their visible surfaces were labonously 
dressed smooth by pounding with stone ham- 
mers; the same technique was used to form 
the mortise-and-tenon joints by which the lin­
teis are held on their uprights, and it was 
used to form the tongue-and-groove joints by 
which the linteis of the circle fit together. The 
linteis are not rectangular; they were curved 
to produce all together a circle. The pillars are 
tapered upward. The jointing of the stones is 
probably an imitation of contemporary wood- 
working.

In the second phase of Stonehenge III, which 
probably followed within a Century, about 20 
bluestones from Stonehenge II were dressed 
and erected in an approximate oval setting 
within the sarsen horseshoe. Sometime later, 
about 1550 bc, two concentric rings of holes 
(the Y and Z Holes, today not visible) were 
dug outside the sarsen circle; the apparent in- 
tention was to plant upright in these holes the 
60 other leftover bluestones from Stonehenge 
II, but the plan was never carried out. The 
holes in both circles were left open to silt up 
over the succeeding centuries. The oval setting 
in the centre was also removed.

The final phase of building in Stonehenge 
III probably followed almost immediately. 
Within the sarsen horseshoe the builders set 
a horseshoe of dressed bluestones set close 
together, altemately a pillar followed by an 
obelisk followed by a pillar and so on. The 
remaining unshaped 60-odd bluestones were 
set as a circle of pillars within the sarsen circle 
(but outside the sarsen horseshoe). The largest 
bluestone of all, traditionally misnamed the 
Altar Stone, probably stood as a tall pillar on 
the axial line.

About 1100 bc the Avenue was extended 
from Stonehenge eastward and then south- 
eastward to the River Avon, a distance of 
about 2,780 m (9,120 feet). This suggests that 
Stonehenge was still in use at the time.

Why Stonehenge was built is unknown, 
though it probably was constmcted as a place 
of worship of some kind. Notions that it was 
built as a temple for Druids or Romans are 
unsound, because neither was in the area un­
til long after Stonehenge was last constmcted. 
Early in the 20th Century, the English as­
tronomer Sir Norman Lockyer demonstrated 
that the northeast axis aligned with the sunrise 
at the summer solstice, leading other schol­
ars to speculate that the builders were sun 
worshipers. In 1963 an American astronomer, 
Gerald Hawkins, purported that Stonehenge 
was a complicated computer for predicting 
lunar and solar eclipses. These speculations, 
however, have been severely criticized by most

Stonehenge archaeologists. “Most of what has 
been written about Stonehenge is nonsense or 
speculation,” said R.J.C. Atkinson, archaeol­
ogist from University College, Cardiff. “No 
one will ever have a clue what its significance 
was.”
Stones River, Battle of, also called battle 
of MURFREESBORO (Dec. 31, 1862-Jan. 2,
1863), bloody but indecisive American Civil 
War clash in Tennessee that was a psychologi­
cal victory for Union forces. General Braxton 
Bragg’s 38,000-man Confederate army was 
confronted on Stone’s River near Murfrees- 
boro by 45,000 Union troops under General 
William S. Rosecrans, who had orders to drive 
Bragg out of eastern Tennessee. After the first 
day’s bitter, seesaw battle, the battered Union 
army was on the verge of retreating, but Rose­
crans decided to hold fast. On January 3, 
Bragg’s equally exhausted Confederate forces 
withdrew southward. Rosecrans’ tenacity thus 
averted a potentially serious Union defeat. 
Union casualties numbered 12,900; Confed­
erate losses totaled 11,700. Stones River Na­
tional Battlefield (established 1927) commem­
orates the battle.
stoneware, pottery that has been fired at a 
high temperature (about 1,200° C [2,200° F]) 
until vitnfied (that is, glasslike and imper- 
vious to liquid). Although usually opaque, 
some stoneware is so thinly potted that it is 
somewhat translucent. Because stoneware is

Engraved teapot of Johann Friedrich Böttger’s 
red stoneware, Meissen, Ger., c. 1715; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; 
photograph, EB Inc.

nonporous, it does not require a glaze; when 
a glaze is used, it serves a purely decorative 
function. There are three main kinds of glaze: 
lead glaze, salt glaze, and feldspathic glaze (the 
same material used in the body and glaze of 
porcelain).

Stoneware originated in China as early 
as 1400 bc (Shang dynasty). A fine white 
stoneware, Yüeh ware, produced during the 
Han dynasty (206 bc- ad  220) and perfected 
during the T’ang dynasty (ad  618-907), has 
an olive or brownish green feldspathic glaze 
and belongs to the celadon family. Stoneware 
of the Sung dynasty (960-1279) is particu­
larly noted for its emphasis on beauty of form 
and its brilliant feldspathic glazes; Chün ware, 
for example, is covered with a thick, dense, 
lavender-blue glaze often suffused with crim- 
son purpie. Stoneware made in Tz’u-Chou, 
formerly in Honan, has a grayish white body 
covered with white slip (liquefied clay washed 
over the body before firing) and then a trans­
parent glaze. The slip was sometimes carved 
away, revealing the contrasting colour of the 
clay body beneath. Also from the Sung dy­
nasty are the red to dark brown Chien wares 
known in Japan as temmoku ware. In the 17th 
Century, China exported to Europe stoneware 
made in I-hsing, in Kiangsu province; red to 
dark brown in colour, it was unglazed but 
cut, faceted, and polished. I-hsing (or, as it 
was called in Europe, boccaro) winepots were 
highly prized in Europe for making tea, which 
had been newly introduced; and the ware was 
copied and imitated in Germany, England, 
and the Netherlands.

In Europe, at Meissen in Saxony, E.W. von 
Tschirnhaus and J.F. Böttger developed a red 
stoneware (in fact, varying from red to dark 
brown) in about 1707. Decoration included 
applied reliefs, engraving, faceting, and pol- 
ishing. Because of the vogue for porcelain, 
stoneware manufacture declined in Germany

Yüeh stoneware jar, 10th Century; in 
the Museum of Fine Arts, Boston
By courtesy of the Museum of Fine Arts, Boston, Hoyt 
Collection

in the 18th Century and was finally abandoned 
about 1730. In the Netherlands, also during 
the 17th Century, red stoneware was made by 
Ary de Milde of Delft and others in imitation 
of I-hsing ware. In 17th-century England at­
tempts were made to imitate both Meissen red 
stoneware and I-hsing ware—for example, by 
John Dwight at Fulham and by John Philip 
and David Elers at a factoiy in Staffordshire. 
About 1690 these wares were largely replaced 
in England by salt-glazed stoneware, though 
as late as the 18th Century a red stoneware was 
produced by Josiah Wedgwood, who called it 
rosso antico.
Perhaps the majority of extant glazed 

stonewares are salt glazed. They were made 
in the Rhineland from the 15th Century and 
in England from the 17th. In 18th-century 
England, salt-glazed stoneware was superseded 
by lead-glazed earthenware, or creamware,

Salt-glazed stoneware Bartmannkrug 
with applied relief decoration, Cologne, 
c. 1540; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum, London; 
photograph, Wilfrid Walter— EB Inc.

by porcelain, and by Wedgwood’s unglazed 
stonewares—the black basaltes and white 
jaspers. In the early 19th Century it was su­
perseded in the Rhineland by porcelain. In 
the 20th Century stoneware has been used by 
artist-potters such as Bemard Leach of En­
gland and his followers.



stonewort, any of certain green algae of the 
class Charophyceae, characterized by calcium 
carbonate deposits as found in the genus 
Chara. These deposits may be so extensive that 
they form the major part of the calcareous marl 
of lakes. Superficially resembling the struc- 
tures of higher plants, stonewort structures 
include rootlike rhizoids, whorls of branches

Stonewort (Chara), highly magnified
William H. Amos—Helen Wohlberg Inc.

at regulär intervals, and an erect cylindrical 
axis surrounded by a sheath of small cells. 
In sexual reproduction each female sex organ 
(oogonium) contains one large, immobile egg, 
and each male sex organ (antheridium) pro­
duces one small, biflagellate sperm. An enve- 
lope of sterile cells surrounds the reproductive 
structures. No motile spores are formed.

Phylogenetically, stoneworts are probably a 
highly modified branch of the green algae. 
They are submerged and attached to the 
muddy bottoms of fresh or brackish rivers 
and lakes. Except for Chara, which is some­
times a detrimental weed in fish hatcheries, 
stoneworts are of little importance to man.
Stoney, George Johnstone (b. Feb. 15, 
1826, Oakley Park, King’s County, Ire.—d. 
July 5, 1911, London, Eng.), physicist who 
introduced the term electron for the funda­
mental unit of electricity.

In 1848 Stoney became assistant to the as­
tronomer William Parsons Rosse, who secured 
for him a professorship in natural philosophy 
(natural Science) at Queen’s College, Galway 
(1852). In 1857 he became secretary of the 
Queen’s University, Dublin.

From his work on molecular physics and ki- 
netic theory of gases, he estimated the number 
of molecules in a volume of gas under Stan­
dard conditions. Though his method for esti- 
mating the value of the electronic charge was 
sound (1874), his result was incorrect because 
of an erroneous idea of the number of atoms 
in a gram of hydrogen. Stoney also proposed 
explanations for the escape of hydrogen and 
helium from the field of Earth’s gravity and 
the absence of atmospheres on moons.
Stonies (people): see Assiniboin.
Stonington, town (“township”), New Lon­
don county, southeastem Connecticut, U.S., 
on Long Island Sound and the Rhode Is­
land state line. The town includes Stonington 
Borough and the villages of Mystic and Paw- 
catuck. Settled in 1649 and made a borough 
in 1801, Stonington later developed prosper­
ous shipbuilding and whaling industries. It is

now a centre of fishing and resort activities, 
with some light manufacturing. Pop. (1989 
est.) 16,641.
Stonington Island, island, eastern Marguerite 
Bay, west of Palmer Peninsula, Antarctica. 
The island, about 2,500 feet (760 m) long 
and 1,000 feet (300 m) wide, was named 
for Stonington, Conn., the home port of the 
sloop Hero, from which Nathaniel Palmer saw 
Antarctica in 1820. It was the East Base, for 
aerial reconnaissance, of the U.S. Antarctic 
service commanded by Richard E. Byrd in the 
late 1930s.
Stony Brook, unincorporated village in 
Brookhaven Town (“township”), Suffolk 
county, southeastem New York, U.S. Located 
on the northern shore of Long Island, on 
Stony Brook Flarbor, it was settled by Boston 
colonists in 1655. In the 19th Century the 
shipbuilding industry flourished there. Stony 
Brook is now a tourist and educational centre 
for the North Shore and is an example of a 
rehabilitated community, planned in Federal 
architectural style. It has art and history muse­
ums, and its Carriage House museum houses 
an international collection of more than 300 
horse-drawn vehicles. The Stony Brook cam­
pus of the State University of New York was 
moved there in 1962 from Oyster Bay. Pop. 
(1980) 16,155.
Stony Point, town, Rockland county, south- 
eastern New York, U.S., on the west bank of 
the Hudson River, about 38 miles (61 km) 
north of midtown New York City. The name 
derives from the rocky promontory jutting 
into the Hudson. The Stony Point Battlefield 
Reservation (part of the Palisades Interstate 
Park) commemorates an event in July 1779 
during the American Revolution, when a 
strongiy fortified British post was stormed and 
captured by General Anthony Wayne’s Amer­
ican troops. The Treason (Joshua Hett Smith) 
House (now demolished) was where General 
Benedict Amold and Major John André met 
(Sept. 21, 1780) to arrange for the betrayal 
of West Point to the British; the site at West 
Haverstraw is now occupied by Helen Hayes 
(orthopedie) Hospital.
Traprock (basalt) and gypsum are quarried 

locally. Ski Stony Point is a winter attraction. 
Pop. (1988 est.) 13,270.
Stony Tunguska (Russian S.F.S.R.): see Pod- 
kamennaya Tunguska River.
Stonyhurst College, Roman Catholic school 
for boys at Clitheroe, in Cumbria, Eng., con­
ducted by the Jesuits. It originated in a col­
lege for English boys founded at Saint-Omer 
(France) in 1593, later moved to Bruges and 
then to Liège. In 1794 it moved into its pres­
ent home, Stonyhurst Hall. lts observatory 
has been made famous by many astronomers 
of wide reputation. Among its teachers have 
been the poet Gérard Manley Hopkins (clas­
sics), the Roman Catholic Modernist George 
Tyrrell (philosophy), and the astrophysicist 
Pietro Angelo Secchi (astronomy).
stool, armless and backless seat for one per- 
son. Folding stools with skin or fabric seats 
and solid framed stools with wood or rush 
seats were known to the Egyptians, the early 
Greeks and Romans, and the Vikings. These 
stools were supported on four straight legs 
or on four legs arranged crosswise—the “X” 
stool. Most variations of stool construction 
have been reflected either in the padded or 
hard top or in the support decorations.
Passing almost unchanged from antiquity 

into medieval use, the stool remained the com­
mon seating fumiture. Late medieval stools, 
which resembled small benches, were called 
board, or slab-ended, stools; they were made 
obsolete by the Standard joint stool, which was 
produced, in the 17th Century, in upholstered 
sets with chairs and footstools.
The use of stools has often reflected a so­
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ciety’s etiquette. In Europe, from the Middle 
Ages through the 17th Century, strict protocol 
prescribed their use, and in Africa the stool 
often denotes the office of a tribal chief and 
carries with it religious symbolism.

By the 19th Century, stools had become pri­
marily mstic or ornamental fumiture. The ex- 
ception was the development of the barstool, 
a high stool (with or without arms and back) 
usually fixed to a central post and used in bars 
and cocktail lounges.
stop, also called plosive, in phonetics, a con­
sonant sound characterized by the momentary 
blocking (occlusion) of some part of the oral 
cavity. A completely articulated stop usually 
has three stages: the catch (implosion), or be­
ginning of the blockage; the hold (occlusion); 
and the release (explosion), or opening of the 
air passage again. A stop differs from a frica- 
tive (g.v.) in that, with a stop, occlusion is 
total, rather than partial. Occlusion may oc­
cur at various places in the vocal tract from 
the glottis to the lips; stops are thus classified 
as to their place of articulation—glottal, ve­
lar, palatal, alveolar, dental, bilabial, etc. In 
English, b and p are bilabial stops, d  and t 
are alveolar stops, g  and k are velar stops. 
A stop for which there is no English letter is 
the glottal stop, which occurs in the Scottish, 
Cockney, and Brooklynese pronunciation of 
the tt in “bottle” (“bo’1”); in other tongues 
(e.g., Arabic) the glottal stop has a separate 
mark in the script.

To make the best use of the Britannica, 
consult the index  first

Stopes, Marie Charlotte Carmichael (b.
Oct. 15, 1880, Edinburgh, Scot.—d. Oct. 2, 
1958, near Dorking, Surrey, Eng.), advocate 
of birth control who, in 1921, founded the 
United Kingdom’s first instructional clinic 
for contraception. Although her clinical work, 
writings, and speeches evoked violent Oppo­
sition, especially from Roman Catholics, she 
greatly influenced the Church of England’s 
gradual relaxation (from 1930) of its stand 
against birth control.

Marie Stopes, 1953
BBC Hulton Picture Library

After obtaining a doctorate in botany from 
the University of Munich in 1904, Stopes 
taught at the University of Manchester. A 
specialist on fossil plants and the problems 
of coal mining, she had established a consid­
erable academie reputation when the failure 
of her first marriage, which was annulled in 
1916, caused her to turn to the problems of 
marriage. She initially saw birth control as an 
aid to marriage fulfillment and as a means to 
save women from the physical strain of exces­
sive childbearing. In this respect she differed 
from several other early leaders of the birth- 
control movement, who were more concemed 
with eliminating overpopulation and poverty.

In 1918 she married Humphrey Verdon Roe, 
cofounder of the A.V. Roe aircraft firm, who
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helped her in the crusade that she then began. 
Their original birth-control clinic was founded 
three years later, in the Holloway district of 
London. In the meantime she wrote Married 
Love and Wise Parenthood (both 1918), which 
were widely translated. Her Contraception: lts 
Theory, History and Practice (1923, new ed. 
1931) was, when it first appeared, the most 
comprehensive treatment of the subject. After 
World War II she promoted birth control in 
Far Eastem countries.
stoping, in underground ore mining, a pat­
tem of cuts made usually in a series of steps 
(stopes). Several types of stoping are distin- 
guished: breast stoping, in which the face of 
a horizontal vein of ore is cut back, either 
evenly or in steps, to create a tunnel supported 
by timbering or pillars of ore left standing (the 
latter is also called open stoping); underhand 
stoping, by which a vertical or steeply inclined 
ore body is drilled and blasted from above, 
and the material removed either by hoisting 
or via an excavation below the vein; overhand 
stoping, by which the digging proceeds up- 
ward in steps from a horizontal gallery; and 
rill stoping, in which, as the ore is blasted 
and removed, waste is dumped from a verti­
cal shaft to provide flooring for the miners to 
continue working upward.

The particular type of stoping used in a given 
Operation will depend upon such factors as 
the characteristics of the ore and surrounding 
materials, the geometry of the ore body, and 
the economie grade of the ore.

Consult the index  first

Stoppard, Tom, original name tomas 
straussler (b. July 3, 1937, Zlin, Czech.), 
Czech-bom British playwright whose work is 
marked by verbal brilliance, ingenious action, 
and structural dexterity.

Stoppard’s father, Eugene Straussler, was a 
Company physician whose Czech Company 
sent him (with his family) to a branch factory 
in Singapore in 1938/39. After the Japanese 
invasion, his father stayed on (and was killed), 
but Mrs. Straussler and her two sons escaped 
to India, where in 1946 she married a British 
officer, Kenneth Stoppard. Soon, the family 
went to live in England. Tom Stoppard (he 
assumed his stepfather’s sumame) quit school 
and started his career as a journalist in Bristol 
in 1954 and began to write plays in 1960 after 
moving to London. In 1965 Stoppard was one 
of five new writers whose short stories were 
anthologized in Introduction 2 (1964).

His first play, A Walk on the Water (1960), 
was televised in 1963. A stage version was 
produced in Berlin and Vienna in 1964; and, 
with some additions and a new title, Enter a 
Free Man, it reached London in 1968. His 
play Rosencrantz and Guildenstern Are Dead 
(1964-65) was given an amateur performance 
at the Edinburgh Festival (1966), then entered 
the repertory of Britain’s National Theatre in 
1967. The irony and brilliance of this work 
derive from placing two minor characters of 
Hamlet into the centre of dramatic action, 
driving home Stoppard’s theme that man is 
but a minor character in the greater scheme of 
things, controlled by incomprehensible forces. 
It became a sensational success, appearing 
on Broadway and in theatres as far apart as 
Tokyo and Buenos Aires.
Jumpers, a witty view of the academie world 

in crisis, was a populär and critical success 
of the 1972-73 London season, as was Ev­
ery Good Boy Deserves Favour, with mu­
sic by André Previn, in 1978-79. Night and 
Day was produced in 1978, and Undiscovered 
Country (1980), an adaptation of a play by 
Arthur Schnitzler, was produced in 1979. The

Real Thing (1982), Stoppard’s first romantic 
comedy, deals with art and reality and fea­
tures a playwright as protagonist. Stoppard 
also wrote screenplays, including The Engage­
ment (1970), The Romantic Englishwoman
(1975), Despair (1978), and The Human Fac­
tor (1980).
Stora Sjöfallets National Park, park in 
Norrbotten län (county), northem Sweden, 
immediately north of Sareks National Park, 
near the Norwegian border. The park, which 
was established in 1909, has an area of 533 
square miles (1,380 square km). The park’s 
name, meaning “Great Waterfall,” refers to 
Stora Falls, the falls in the upper Luie River 
that plunge 130 feet (40 m) over a rocky crest 
into Langas (lake). The park is an extensively 
mountainous and glacial region divided lon- 
gitudinally by two other large lakes—Akkaj 
and Aj—which form a reservoir for the Poijus 
power station. There is an extensive variety of 
Vegetation and wildlife.
Storace, Stephen (John Seymour) (b.
April 4, 1762, London—d. March 19, 1796, 
London), composer whose comic operas were 
highly populär in 18th-century Enjgland.

Storace was the son of an Italian double- 
bass player and an English mother. In about 
1776 he went to Naples to study the violin, 
and after a few years he went to Vienna, 
where, it is believed, he studied under W.A. 
Mozart. He produced two operas in Vienna 
and in 1787 retumed to London, where he 
spent the rest of his life writing comic operas 
for Drury Lane. The most successful of these 
included The Haunted Tower (1789), The Pi­
rates (1792), and the afterpiece No Song, No 
Supper (1790). Storace also published chamber 
music, songs, and an anthology, Storace’s Col­
lection of Original Harpsichord Music (1787— 
89), which included music brought from Vi­
enna. His operas show the influence of the 
Italianate style of Vienna as well as that of 
Mozart.

1817), was a noted soprano who sang her first 
leading role in Florence at age 15. She also 
created the role of Susanna in Mozart’s The 
Marriage of Figaro (1786).
storage, the means of holding and protecting 
Commodities for later use.

Foodstuffs were probably the first goods to 
be stored, being put aside during months of 
harvest for use in winter. To preserve it from 
rotting, food was treated in a variety of ways— 
e.g., dried, smoked, pickled, or sealed in water- 
and air-tight containers and placed in cool, 
dark cellars for storage. Modem refrigeration 
techniques made it possible to store agricul­
tural products with a minimum of change in 
their natural condition.

Commerce created another major need for 
storage facilities. The basic goals in commer­
cial storage are protection from weather and 
from destructive animals like rodents and in­
sects, as well as security from theft. Storage 
facilities must also serve as a reservoir to ac- 
commodate seasonal and fluctuating demand. 
Efficiency in the transportation of goods often 
makes the accumulation of a reserve in stor­
age (called Stockpiling) advisable. Stockpiling 
is often advisable for greatest production ef­
ficiency as well, for it enables a factory to 
produce more of a single item than is imme­
diately marketable before initiating the often 
costly and time-consuming procedures for ad- 
justing production lines for another product. 
Thus, storage serves commerce as a holding 
Operation between manufacture and market. 
In another type of storage, called terminaling, 
pipelines are used to transport products in 
flowable form directly from the factory to the 
point of storage.
Transportation, especially transportation 

over long distances by slow means (such as 
water-bome shipment), may technically be

considered as an aspect of storage. Consign- 
ment of goods by diverting shipments is an 
effective way to satisfy immediate market de­
mand. The use of such “rolling warehouses” 
is common in both the Chemical and lumber 
industries.

The rule of thumb in transporting of goods 
is that the higher the volume shipped at one 
time, the lower the cost per item. Thus, the 
economics of making a large number of ship­
ments must be weighed against the cost of 
accumulating goods in storage for a single 
shipment of a large number of items. Within 
the marketing process, transportation and 
storage have what are called place-time val­
ues, derived from the appropriate appearance 
of products when and where they are needed. 
In manufacturing as well, a high value must 
be placed on the insurance provided by the 
storing of parts (raw materials, components, 
machinery) necessary for production so that 
they are easily available when necessary.

Large Companies typically manufacture dif­
ferent but related items at a variety of loca- 
tions, seldom producing their complete line at 
a single plant. Through the Operation of stor­
age houses called distribution centres, Com­
panies are able to offer their customers a 
complete selection of all their products, effi- 
ciently shipping whole mixed orders at once, 
rather than piecemeal from each factory.

Accurate market forecasting is essential to 
the successful functioning of a distribution 
centre, where the flow of products must be 
continuous in order that space not be wasted 
on unused or obsolete items. Further consol- 
idation of the process is accomplished by the 
public warehouse, to which many Companies 
ship their products, and from which a buyer 
can purchase a wide variety of items in a sin­
gle shipment. Of course, in public warehous- 
ing, the manufacturer loses control over the 
handling of the product and over some of the 
aspects of customer relations. This disadvan- 
tage must be weighed against the underutiliza- 
tion of personnei and facilities that occurs in 
a private Operation susceptible to fluctuating 
demand.

Some goods can be stored in bulk jointly 
with identical goods of the same quality and 
specifications without distinction as to manu­
facturer ownership. Thus, bulk products, such 
as Standard Chemicals or cereal grains, from 
different producers are placed in the same 
tank or silo in the warehouse. Each of these 
products can then be sold at a price appre- 
ciably lower than otherwise possible owing to 
the savings realized over individual storage 
and handling of small amounts. Similarly, the 
same product purchased by two retailers can 
continue to be stored together and then sep- 
arated and inventoried as shipments to indi­
vidual markets are made.

Such storage is dynamic, that is, the move­
ment of products is fairly constant, and acces- 
sibility of items is essential.
Custody storage is a static type of storage. 

Goods of a high value such as business records 
and personal items are kept safe for a long 
period of time without handling. Capacity and 
security are then the most relevant factors.

Storage facilities are tailored to the needs 
of accessibility, security, and climate. Refrig- 
erated space must be carefully designed, and 
heated areas must also be efficiently planned. 
In all storage facilities, fireproof materials such 
as concrete and steel are preferable. These ma­
terials lend themselves readily to prefabrica- 
tion and have good insulating and acoustical 
properties.

Warehousing, the dynamic aspect of storage, 
is largely an automated process, designed to 
facilitate stock rotation by means of a com­
bination of equipment such as stacker cranes 
built into the storage area, remote-controlled 
forklift trucks for vertical and horizontal 
movement of goods, and gravity flow racks, 
in which pallets are automatically replaced in



a line. Many warehouses are computer-con- 
trolled from dispatching towers.
storage tube (electronics): see memory tube.
storax, any of about 100 species of the 
genus Styrax, shrubs and trees of the fam­
ily Styracaceae, mostly in tropical or warm 
regions. The deciduous leaves are altemate

Snowdrop bush (Styrax officinalis)
Edward F. Anderson

and short-stalked. The white flowers, usually 
bome in pendulous terminal clusters, have 
a five-lobed corolla (the petals, collectively). 
Among the best known cultivated species are 
Styrax japonicum (Japanese snowbell), native 
to East Asia and growing to about 9 metres 
(30 feet) tall; S. obassia (fragrant snowbell), 
native to Japan and growing to about 9 m; 
S. americana, native to southeastem North 
America and growing from 1.8 to 2.7 m; and 
S. officinalis (snowdrop bush), native to east­
em Europe and Asia Minor and growing to 
about 6 m. A resin known as storax, used in 
incense, was formerly obtained from S. offici­
nalis.
Store Baelt (channel, Denmark): see Great 
Belt.
Storey, David (Malcolm) (b. July 13, 1933, 
Wakefield, Yorkshire, Eng.), English novelist 
and playwright whose brief professional rugby 
career and lower-class background provided 
material for the simple, powerful prose that 
won him early recognition as an accomplished 
storyteller and dramatist.
After completing his schooling at Wakefield 

at 17, Storey signed a 15-year contract with 
the Leeds Rugby League Club; he also won 
a scholarship to the Slade School of Fine Art 
in London. When the conflict between rugby 
and painting became too great, he paid back 
three-quarters of his signing-on fee, and Leeds 
let him go.

Storey had written and laid aside seven 
novels before his eighth, This Sporting Life 
(1960), was published, and for it Storey re­
ceived the MacMillan Award. It is the story of 
a professional rugby player and his affair with 
his widowed landlady. Storey wrote the script 
for a film based on the novel and directed 
by Lindsay Anderson in 1966—the beginning 
of a remarkably fruitful professional relation- 
ship between the two. Other novels followed: 
Flight into Camden (1960), a story that won 
the John Llewellyn Rhys Memorial Prize in 
1961 and the Somerset Maugham Award in 
1963, about an independent young woman 
who defies her mining family by going off to 
live with her married lover in London; Rad- 
cliffe (1963), about the struggle for power in 
a homosexual relationship; Pasmore (1972), 
on the regeneration of a man who had given 
himself up for lost; and Saville (1976), an au­

tobiographical account of the breaking away 
of a coal miner’s son from village life, awarded 
the Booker Prize. Storey later published A
Prodigal Child (1982).

Storey also established a reputation as a 
playwright. His first play, The Restoration 
of Arnold Middleton (performed 1966), won 
immediate recognition. In Celebration (per­
formed 1969; filmed 1974), directed by An­
derson, retumed to a recurring Storey theme: 
the power that the past has over the present 
and the impossibility of making a clean break 
with one’s lower class roots and background. 
The Contractor (performed 1969) was praised 
for its poetic atmosphere; Home (1970), a 
quiet, ironie conversation piece set in an in- 
sane asylum; The Changing Room (1971), a 
tense, plotless play set in the changing room of 
a semiprofessional rugby team; and Life Class 
(1974), about a failed art master. Later plays 
include Mother’s Day (1976), Sisters (1978), 
and Early Days (1980).
Storia della Scienza, Museo di (Italian: 
Museum of the History of Science), in Flor­
ence, collection of scientific instruments and 
maps begun in 1929 to show the progress 
of Science from ancient times. Much of the 
collection formerly belonged to the Medici. 
There is a model of an alchemist’s studio, 
a water clock, and a collection of weighing 
machines. Other exhibits include collections 
of clocks, compasses, quadrants and sextants, 
calculators, globes, sundials, and surgical in­
struments of thel8th Century. Preserved there 
are the telescope with which Galileo discov­
ered the satellites of Jupiter and other instru­
ments used by him, as well as one of the first 
cylinder phonographs built by Edison in 1890.
Stork, any of 17 species of large, long-necked, 
birds constituting the family Ciconiidae (order

(Top) African wood stork (Ibis ibis); (bottom) white 
stork (Ciconia ciconia)
MP. Kahl
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Ciconiiformes), related to the herons, flamin- 
gos, and ibises. Storks range from about 60 
centimetres (2 feet) to more than 150 cen­
timetres (5 feet) in height. All or part of the 
head and upper neck may be bare of feathers 
and brightly coloured. Storks are voiceless or 
nearly so, for lack of a fully developed syrinx 
(vocaJ organ), but some of them clatter their 
bills loudly when excited. They fly, altemately 
flapping and soaring, with neck outstretched 
and legs trailing.

Storks occur mainly in Africa, Asia, and Eu­
rope; one species, the black-necked stork, also 
occurs in Australia. Three New World species 
occur between Florida and Argentina.
Most storks are found in flocks except during 

the breeding season, when they pair off. They 
feed during the day. Most eat small animals 
eaught in shallow water and fields. Some, like 
the marabou stork of Africa and the adjutant 
stork of India, feed primarily on carrion. The 
nest, a large twig platform built by both sexes, 
is constmcted in trees, on rock ledges, or, in 
the case of the white stork, on rooftops and 
chimneys, often in colonial groupings. Three 
to six chalky-white eggs are incubated by both 
parents and hatched in about five weeks.

Taxonomically, storks are separated as typ­
ical storks (subfamily Ciconiinae) and wood 
storks (Mycteriinae). Wood storks (one species 
of Mycteria and three species of Ibis), origi­
nally called wood ibises, have decurved bills, 
resembling ibises in that respect. In typical 
storks the bill is straight or nearly so.

The adjutant stork of India and southeastem 
Asia (Leptoptilos dubius), or adjutant bird, 
and the lesser adjutant (L. javanicus) are typ­
ical scavengers with naked pink skin on the 
head and neck.

The African wood stork (Ibis ibis), or yel- 
low-billed stork, is about 100 cm (3 ft) tall, 
with a yellowish bill and red facial skin.

The black stork (Ciconia nigra) of Europe, 
Asia, and Africa is about 100 cm tall, black 
with a white spot on the belly and a red bill 
and red legs.

Two open-billed storks, openbills, or shell 
storks, Anastomus lamelligerus of tropical 
Africa and A. oscitans of southem Asia, are 
small storks that eat water-snails. When the 
mandibles of these birds are closed, a wide 
gap remains except at the tips, probably an 
adaptation for holding snails.

The saddle-billed stork (Ephippiorhynchus 
senegalensis), or saddlebill, is a colourful stork 
of tropical Africa. More than 120 cm (four 
feet) tall, it has exceptionally long, thin legs 
and neck. The slightly upturned bill is red, 
crossed by a broad black band surmounted in 
front of the eyes by a small yellow plate.

The white stork (Ciconia ciconia) breeds 
across Europe and Asia and winters south to 
South Africa. It is a stately bird about 100 cm 
tall, white with black flight feathers, a dark 
red bill, and reddish legs. Its population is 
decreasing, partly because of destruction of its 
habitat by man; one race, the Oriental white 
stork (C. c. boyciana), is considered endan- 
gered.

The wood stork of the New World (Mycte­
ria americana), often wrongly called “jabiru,” 
ranges from the southem United States to Ar­
gentina. It is white with black wings and tail 
and a decurved bill. See also jabiru; marabou; 
hammerhead; shoebill.
storksbill, also called heronsbill, any of 
several flowering plants of the genus Er odium, 
in the geranium family (Geraniaceae), of 
worldwide distribution. Many species are wild 
flowers useful in garden borders and rock gar­
dens; some are used for forage; and a number 
of them are weedy. The common names re- 
fer to the five-parted long, bill-like capsules, 
which contain the seeds.
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The name storksbill is also sometimes ap­
plied to Pelargonium species, the common 
geraniums of greenhouse and garden (see ge­
ranium).
storm, violent atmospheric disturbance, char­
acterized by low barometric pressure, cloud 
cover, precipitation, strong winds, and possi- 
bly lightning and thunder.

Storm is a generic term, popularly used to 
describe a large variety of atmospheric distur- 
bances, ranging from ordinary rain showers 
and snowstorms to thunderstorms, wind and 
wind-related disturbances, such as gales, tor- 
nadoes, tropical cyclones, and sandstorms.

In meteorological terminology storm is re­
stricted to a cyclone with a strong low pressure 
centre, strong winds, ranging from 103-117 
kilometres per hour (64-73 miles per hour), 
accompanied by heavy precipitation, and at 
times, lightning and thunder. For specific 
types of storms, see thunderstorm; tornado; 
tropical cyclone.
Storm, (Hans) Theodor Woldsen (b. Sept. 
14, 1817, Husum, Schleswig—d. July 4, 1888, 
Hademarschen), poet and novelist whose 
noveiias are among the finest in oerman lit­
erature. He is an outstanding representative 
of German poetic Realism, which had as its 
aim the portrayal of the positive values of 
everyday life. He took for his models the late 
Romantics and Eduard Mörike, who, along 
with Gottfried Keller, Paul von Heyse, and 
the Russian writer Ivan Turgenev, was his 
friend and correspondent. Storm’s early lyrics 
(Gedichte, 1852; “Poems”) are songlike and 
characterized by their simplicity and beauty 
of form. Their main themes are love, nature, 
and an intense love of homeland.

Storm practiced law in Husum until 1853, 
when the Danish occupation of Schleswig 
forced him to move to Potsdam. His strong 
patnotic feekngs are expressed in his poetry 
from this period. After living in Heiligenstadt, 
where he had been transferred as a magistrate, 
he retumed to Schleswig when the Danish left 
it in 1864. A year later his wife died, occa- 
sioning the climax of his lyrics in the cycle 
Tiefe Schatten (1865). By this time, however, 
he had already begun to concentrate on writ­
ing noveiias. One of his most important early 
works is Immensee (1850; Eng. trans., 1863), 
a moving story of the vanished happiness of 
childhood, which, like so many of his works, 
is coloured by a haunting nostalgia. As his 
writing matured his noveiias displayed subtler 
psychological insight, greater realism, and a 
wider scope of themes—including class ten- 
sions, social problems, and religious bigotry— 
expressing his recurrent concern with man’s 
isolation and struggle with his fate. He retired 
in 1880 to Hadermarschen, where he wrote 
his last and greatest novella, Der Schimmel­
reiter (1888; The Rider on the White Horse, 
1917), which, with its forceful hero and terse, 
objective style, shows vivid imagination and 
great narrative verve. Among his other ma­
jor works are the charming story Pole Pop- 
penspäler (1874), the historical novella Aquis 
submersus (1875), and the novella Im Schloss 
(1861).
storm and stress (literary movement): see 
Sturm und Drang.
Storm Bay, inlet of the Tasman Sea, indent- 
ing southeastem Tasmania, Australia. About 
16 mi (26 km) long and 25 mi wide, it is 
bounded by North Bruny Island (west) and 
the Tasman Peninsula (east) and opens into 
Norfolk and Frederick Henry bays to the 
northeast. The Derwent River estuary enters 
the bay from the northwest by way of Ho- 
bart. It was named by the Dutch navigator 
Abel Tasman in 1642 when a storm forced 
his ships out to sea before they could anchor

there. The British explorers George Bass and 
Matthew Flinders sailed its waters in 1798- 
99.
storm petrel, any member of about 20 species 
of seabirds constituting the family Hydrobati- 
dae, or sometimes considered as Oceanitidae 
(order Procellariiformes). Ranging in length 
from about 13 to 25 centimetres (5V2 to 10 
inches), all are dark gray or brown, sometimes 
lighter below, and often with a white rump. 
The wings are shorter than those of most other 
procellariiforms and are rounded at the tips; 
the bill is of medium length; the nostril tubes 
(common to all members of the order) are 
united on the upper surface of the bill; the toes 
are webbed, except for the hind toe, which is 
small and elevated; the tail is medium to long 
and square, forked, or wedge shaped.

Storm petrels fall into two behavioral and 
structural groups. Most of the species breed- 
ing in the Southern oceans are shorter winged, 
square tailed, long legged, and short toed. 
With wings spread, they patter over the water, 
“walking,” and pick up minute marine organ- 
isms. An example is Wilson’s petrel (Oceani- 
tes oceanicus), which breeds on islets along 
the Antarctic continent and near the Antarctic 
Circle and winters in the North Atlantic from 
about h  me to September.

Most of the northem species have longer 
wings, forked or wedge-shaped tails, shorter 
legs, and longer toes; when foraging, they 
swoop over the water like tiny tems, occa- 
sionally alighting on the surface. Leach’s pe­
trel (Oceanodroma leucorhoa), for example, 
breeds on islands in the North Atlantic and 
south to about 28° N in the Pacific. Several 
other Oceanodroma species occur in the North 
Pacific. The British storm petrel (Hydrobates 
pelagicus) breeds on islands and cliffs along 
the coasts of Europe.

Storm petrels are colonial breeders, nesting in 
burrows they dug in soft soil or in crevices in 
rocks. They breed on islands along the coasts 
of North and South America, in the eastem 
and Southern Atlantic, and throughout the 
Pacific. A single whitish egg is incubated by 
both parents, which come and go by night and 
so are rarely seen by man and other potential 
predators. Like many exclusively noctumal 
birds, petrels are highly vocal at the colony. 
Like most other procellariiform young, the 
chicks are deserted by their parents a week or 
more before they are fully fledged. While the 
parents molt at sea, the young complete their 
growth and leave the burrow to feed them­
selves at sea.
Storm Troopers (Nazi Germany): see SA.
Stormberg Series, division of Karroo rocks 
and time in Africa; the Stormberg is recog­
nized as being of Late Triassic age (the Triassic 
Period began about 225,000,000 years ago and 
lasted about 35,000,000 years). Rocks of the 
Stormberg Series overlie those of the Beaufort 
Series, and four major subdivisions have been 
recognized. The lowest rocks of the Stormberg 
are known as the Molteno Beds, consisting 
of sandstones, shales, and coal beds about 
610 metres (2,000 feet) thick. The Molteno 
are overlain by the Red Beds, which consist 
of reddish sandstones and shales that con­
tain fossil crocodiles and dinosaurs. The Cave 
Sandstone, a massive white sandstone, over­
lies the Red Beds. Dinosaurs, crocodiles, and 
silicified tree trunks occur in the Cave Sand­
stone. Very thick basaltic lavas, the Drakens- 
berg Volcanics, overlie the Cave Sandstone.
Stornier, Fredrik (Carl Mülertz) (b. Sept. 
3, 1874, Skien, Nor.—d. Aug. 13, 1957, Oslo), 
geophysicist and mathematician who devel­
oped a mathematical theory of auroral phe­
nomena.

Professor of pure mathematics at the Uni­
versity of Christiania (Oslo, after 1924) from 
1903 to 1946, Stornier began his mathe­
matical work with studies of series, function

Stornier
Norsk Telegrambyra

theory, and number theory. He produced a 
number of papers on pure mathematics, and 
many of his results are of considerable impor­
tance. In 1895 he demonstrated that there are 
only four nontrivial Solutions for the equation 
m tan-1 (1 /x) +  n tan-1 (1 /y) =  kn/4, in which 
m, n, k, x, and y  are integers.
In 1903 Stornier became interested in Kris- 

tian Birkeland’s experiments with the au- 
rora-like effect obtained by bombarding a 
magnetized sphere with electrons. Taking as 
his starting point the work of Henri Poincaré 
of France on the equations of motion of a 
charged partiele in the region of a single mag­
netic pole, Stornier pursued a theoretical study 
of Birkeland’s experiments. He published the 
first of a series of papers on his findings in 
1904. He continued his research and publica­
tion of the theory of auroral phenomena until 
1950. In addition to providing valuable con­
tributions to the formation of an explanation 
of auroras, his work found important appli­
cation to the study of cosmic rays and their 
behaviour in the vicinity of Earth.

In 1909 Stornier initiated a program of au­
roral Observation to gather data that could be 
compared with his theoretical findings. By us­
ing two or more well-separated sites connected 
by telephone, simultaneous photographs made 
it possible to measure accurately the position 
and form of auroras in the atmosphere. He 
later organized a permanent network of sta­
tions in Norway for the study of auroras and 
special types of clouds.
Storniert The Polar Aurora (1955) is a valu­

able account of his theoretical studies and ob­
servations. He was elected a foreign member 
of the Royal Society of London in 1951.
Stormont, eastern suburb of Belfast, seat of 
the government of Northem Ireland. Located 
on an estate of 300 ac (120 ha), it includes the 
Parliament building and Stormont House, of­
ficial residence of the prime minister of North-

Parliament House at Stormont, east of Belfast, 
Northern Ireland
G.F. Allen— Bruce Coleman

ern Ireland. The Parliament House (1928-32) 
is built in the Greek classical style. It has four 
main floors and accommodates the House of 
Commons and Senate chambers.
Stormovik: see Ilyushin 11-2.



293 Story villeStorni, Alfonsina (b. May 29, 1892, Sala 
Capriasca, Switz.—d. Oct. 25, 1938, Mar del 
Plata, Arg.), poetess who became one of the 
foremost poets in South American literature.
Forced to eam her living at an early age, 

she joined a theatrical troupe and later taught 
school in the rural areas of Argentina. She 
went to Buenos Aires in 1913, where she 
continued to teach school and worked with a 
young people’s theatre group. Her first book, 
La inquietud del rosal (1916; “The Inquietude 
of the Rosebush”), brought her recognition 
from the literary circles in Buenos Aires; but 
it was her volume El dulce dano (1918; “The 
Sweet Injury”) that won her populär success. 
Although she hated men, Storni feit a strong 
need for love, and she was able to express the 
tension and passion of these ambivalent feel- 
ings in poetry both simple and deeply sensual, 
expressing an original note in erotic poetry 
in a sensitive manner. She lost much of this 
sensitivity in her later work, El mundo de si­
ete pozos (1934; “The World of Seven Wells”) 
and Mascarilla y  trébol (1938; “Mask and 
Trefoil”), as despair drove her to an involved 
and tortured intellectual poetry, more highly 
stylized but lacking the simplicity and passion 
of her early work. Knowing that she was in- 
curably ill, she committed suicide in 1938.
Stornoway, burgh and largest town and port 
of the Outer Hebrides, Scotland. It lies on 
the island of Lewis and Harris; the quiek­
est sea-crossing from the mainland takes Alh 
hours from Kyle of Lochalsh, and there are 
air services from Glasgow and Invemess. It 
grew from the 18th Century as a fishing town; 
but herring fishing has declined, and the chief 
industry now is the manufacture of Harris

Fishing boat in Stornoway harbour, island of Lewis 
and Harris, Western Isles
Tourist Photo Library

tweed. It is the seat of the Westem Isles region 
and district authority. Pop. (1981) 13,409.
Storr, Paul (b. 1771, London—d. March 4, 
1844, London), goldsmith particularly noted 
for his outstanding craftsmanship in the exe­
cution of richly omamented works, especially 
presentation silver. A notable example is the 
cup made for presentation to the British ad- 
miral Lord Nelson to mark his victory at the 
battle of the Nile in 1798 (National Maritime 
Museum, Greenwich, London).

Storr served an apprenticeship with Andrew 
Fogelberg, a plate worker of Swedish origin, af­
ter which he established his own shop (1796); 
later, in 1807, he began an association with 
Rundeil and Bridge (later Rundell, Bridge and 
Rundeil), a firm of royal goldsmiths.
For this firm he carried out many commis- 

sions, and his work ranged from simple table­
ware to the highly omate work for which he 
is best known. In many cases the firm used 
his services merely as a craftsman, the design 
work being carried out by others. Some of his

Silver fruit stand by Paul Storr, 1812; 
in the Victoria and Albert Museum,
London
By courtesy of the Victoria and Albert Museum,
London

designs were based on ancient Roman silver; 
others were in a revived Rococo style. He 
broke with the firm in 1819 and three years 
later formed a partnership with John Mor­
timer, which continued until 1838.
Storstroms, amtskommune (county), Den­
mark, created in 1970 from the former coun- 
ties of Maribo and Praesto. It has an area of 
1,311 sq mi (3,396 sq km). The southemmost 
part of Denmark, the county embraces south­
eastem Sjaelland (Zealand); Lolland, Falster, 
and Mon islands; and several islets. Impressive 
limestone cliffs occur at Stevns Klint and Mons 
Klint on Sjaelland. Fertile clay loams support 
mixed farming and dairying, and there are 
fisheries and meat-canning plants. The prin­
cipal population centres are Nykobing Falster 
(the administrative seat), Naestved, Vording­
borg {qq.v.\ Maribo, and Nakskov. Pop. (1982 
est.) 259,624.
Story, Joseph (b. Sept. 18, 1779, Marble- 
head, Mass., U.S.—d. Sept. 10, 1845, Cam­
bridge, Mass.), associate justice of the United 
States Supreme Court (1811-45), who joined 
Chief Justice John Marshall in giving juris- 
tic support to the development of American 
nationalism. While also teaching law at Har­
vard (1829-45), he delivered lectures that he 
elaborated into a monumental series of nine 
legal commentaries, some of which had inter­
national influence.
After graduation from Harvard, Story prac- 

ticed law at Salem, Mass. (1801-11), became 
prominent in the Jeffersonian Republican (af­
terward called the Democratie) Party, was 
elected to the state legislature (1805), served 
part of a term in the U.S. House of Rep- 
resentatives (1808-09), retumed to the Mas­
sachusetts House of Representatives (1810), 
and was chosen its speaker (1811).

In November 1811 Pres. James Madison ap­
pointed Story, at the age of only 32 and with­
out judicial experience, to the Supreme Court. 
The President did so despite the Opposition of 
Jefferson, who believed Story had contributed 
to the failure of the foreign trade embargo en- 
acted during Jefferson’s presidency. Although 
Madison thought Story would contest the 
Federalist Party nationalism of Chief Justice 
Marshall, the new justice soon joined Mar­
shall in construing the Constitution broadly in 
favour of expanding federal power. His opin- 
ion for the court in Martin v. Hunter’s Lessee 
(1816) established the appellate authority of 
the Supreme Court over the highest state 
courts in all civil cases involving the federal 
Constitution, Statutes, and treaties. This deci­
sion was called by Charles Warren, historian 
of the Supreme Court, “the keystone of the 
whole arch of Federal judicial power.”

From the death of Marshall (July 6, 1835) un­
til the confirmation of Roger Brooke Taney as

his successor (March 16, 1836), Story presided 
over the court. In Prigg v. Pennsylvania, 16 
Peters 539 (1842), Story, who opposed slavery, 
upheld the federal Fugitive Slave Act of 1793 
in order to strike down state Statutes concem­
ing the recapture of escaped slaves. In Swift 
v. Tyson, 16 Peters 1 (1842; overruled 1938), 
he, in effect, created a “federal common law” 
for commercial cases by holding that federal 
trial courts, taking jurisdiction when the par- 
ties were citizens of different States, need not 
follow decisions by the courts of the state in 
which the cause of action arose.

In 1829 Story accepted the first Dane pro­
fessorship of law, founded specifically for him 
at Harvard Law School by a writer on law, 
Nathan Dane. The endowment paid for the 
publication of Story’s commentaries: Bail- 
ments (1832), On the Constitution, 3 vol. 
(1833), The Conflict of Laws (1834), Equity 
Jurisprudence, 2 vol. (1836), Equity Pleadings 
(1838), Agency (1839), Partnership (1841), 
Bills of Exchange (1843), and Promissory

Joseph Story, photograph by Mathew Brady
By courtesy of the Library of Congress, Washington, D.C.

Notes (1845). His works on equity made him, 
along with Chancellor James Kent of New 
York, a founder of equity jurisprudence in 
the United States. The commentary on con- 
flicts affected numerous Statutes and treaties 
of Latin American nations. Alexis de Tocque- 
ville drew heavily on Story’s constitutional 
commentary.

The Life and Letters of Joseph Story, 2 vol. 
(1851), still the definitive biography, was writ­
ten by his son William Wetmore Story, a 
noted sculptor. Joseph Story (1959), a collec­
tion of essays (some by Story himself), was 
edited by Mortimer D. Schwartz and John C. 
Hogan.
Story, William Wetmore (b. Feb. 12, 1819, 
Salem, Mass., U.S.—d. Oct. 7, 1895, Vallom- 
brosa, Italy), sculptor now remembered as the 
centre of a circle of literary, theatrical, and 
social celebrities and for his “Cleopatra.” A 
description of this work in Nathaniel Haw- 
thome’s novel The Marble Faun (1860) con­
tributed to its wide popularity in the United 
States and Great Britain. There is a replica of 
it in the Metropolitan Museum of Art in New 
York City. Henry James’s William Wetmore 
Story and His Friends (1903) is an entertain- 
ing account of Story’s life in Rome, where he 
lived from 1856 until his death.
Storyville, 38-block region of New Orleans, 
La., U.S., that from 1897 to 1917 was the 
most famous red-light district in the United 
States.
The district was created when Alderman 

Sidney Story, responding to public Protests 
against rampant Prostitution in New Orleans, 
succeeded in having the City Council adopt 
an ordinance in January 1897 limiting broth- 
els, saloons, and other businesses of vice to
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a prescribed area. The area (which, to his 
dismay, unofïicially acquired his name) came 
to include five blocks each on Bienville, 
Conti, Customhouse, and St. Louis streets and 
three blocks each on Marais, North Basin, 
North Franklin, North Robertson, Treme, and 
Villere streets. The houses of assignation that 
quickly proliferated throughout the area in­
cluded everything from cheap 2 5-cent brothels 
tq extremely elegant establishments on North 
Basin Street.

When the United States entered World War 
I in 1917, the Army and Navy issued orders 
prohibiting Prostitution within five miles of 
military sites. The federal government ordered 
Storyville closed down, and the city, under 
duress, acquiesced. Legal Protests by local 
businesses, which went all the way to the U.S. 
Supreme Court, failed to change the order.
Stoss, Veit, Polish wit stosz, or stowosz 
(b. 1438/47, Swabia—d. 1533, Nürnberg), one 
of the greatest sculptors and wood-carvers of 
16th-century Germany. His nervous, angular 
forms, realistic detail, and virtuoso wood carv-

“The Archangel Raphael,” wood sculpture by 
Veit Stoss, 1516-18; in the Germanisches 
Nationalmuseum, Nürnberg
By courtesy of the Germanisches Nationalmuseum, Nürnberg

ing synthesized the sculptural styles of Flem- 
ish and Danubian art and, together with the 
emotional force and dramatic realism of the 
Dutch sculptor Nicolaus Gerhaert von Ley­
den, exercised tremendous influence on the 
late Gothic sculpture of Germany, especially 
that of Nürnberg.

Stoss grew up in Nürnberg. From 1477 to 
1496 he worked mainly in Poland, Bohemia, 
and Hungary. His principal works are the 
majestic high altar, carved in limewood and 
painted, of the Church of the Virgin Mary in 
Krakow (1477-89) and the sculptured tombs 
of King Casimir IV and Archbishop Zbigniew 
Oiesnicki in the cathedrals of Krakow and 
Gniezno, respectively. When he retumed to 
Nürnberg, he was defrauded of his savings. 
Attempting to regain them by forgery, he 
was discovered and branded, and he passed 
an embittered old age encumbered with civic 
disabilities, even though the Holy Roman em­
peror Maximilian I granted him full pardon.

His work of this period includes important

wood and stone sculpture in the churches 
of St. Sebaldus (1499, 1520) and St. Lorenz 
(1513, 1518) in Nürnberg and a carved altar 
in Bamberg cathedral (1523). These late works 
reveal greater restraint and compositional clar­
ity, which probably derived from a study of 
the works of the Nürnberg painter Albrecht 
Dürer.
Stössel, Anatoly Mikhaylovich (Russian 
general): see Stessel, Anatoly Mikhaylovich.
Stothard, Thomas (b. Aug. 17, 1755, Lon­
don—d. April 27, 1834, London), painter, 
designer, and illustrator, best known for his 
graceful and distinctive work in book illustra- 
tion, including editions of Clarissa, Tristram 
Shandy, Robinson Crusoe, Pilgrim ’s Progress, 
The Vicar of Wakefield, The Rape of the Lock, 
and the works of Shakespeare, Byron, Milton, 
and others.

In 1777 he became a student of the Royal 
Academy. He was elected full academician in 
1794, and was appointed librarian in 1812. 
Stothard began to exhibit oil paintings at the 
Royal Academy in 1778 and continued to do 
so until his death. His oils are usually small in 
size and free in handling, often with rieh and 
glowing colouring. His best known painting is 
“The Canterbury Pilgrims,” which heralds the 
Pre-Raphaelite style.
Stoughton, urban town (township), Norfolk 
County, eastem Massachusetts, U.S., in the 
southem Boston metropolitan area. It was set­
tled about 1713 as part of Dorchester and was 
separately incorporated in 1726 and named 
for William Stoughton, first lieutenant gov­
emor of the Massachusetts Bay Colony. The 
Suffolk Resolves, which formed the basis for 
the Declaration of Independence, were ini- 
tially drafted in Doty Tavem in old Stoughton 
prior to their discussion at nearby Dedham 
and adoption at Milton. The town supplied 
cannon, cast by Paul Revere, and powder to 
colonial forces during the American Revolu­
tion. Now mainly residential, it has textile and 
shoe industries (dating from the 1800s) and 
some light manufactures including plastics, 
machine tools, and mbber specialties. Pop.
(1980) 26,710.
Stour, Great (river, Kent, England): see 
Great Stour.
Stour, River, river, eastem England, with a 
length of 47 mi (76 km). It rises in eastem 
Cambridgeshire and flows eastward through 
East Anglia, forming most of the county 
boundary between Suffolk and Essex, through 
country made famous by the paintings of the 
artist John Constable. It enters the North Sea 
at Harwich by a tidal estuary. Several other 
and less important English rivers have the 
same name.
stout, dark, heavy-bodied beer populär in 
Great Britain. See beer.
Stout, George Frederick (b. Jan. 6, 1860, 
South Shields, Durham, Eng.—d. Aug. 18, 
1944, Sydney), English psychologist and 
philosopher who advanced a system of psy- 
chology emphasizing mental acts.

While a student at Cambridge University, 
Stout studied principally with the psychologist 
James Ward and, like him, came to approach 
psychology philosophically. He developed a 
concept, akin to Aristotle’s, of the soul as the 
form of the body and joined Ward in oppos- 
ing the prevalent theory of associationism.

A fellow of St. John’s College, Cambridge 
(1884-96), Stout published his first and per­
haps most original work, Analytic Psychology, 
2 vol., in 1896. Its view of the role of activ- 
ity in intellectual processes was later verified 
experimentally by the Swiss psychologist Jean 
Piaget. Stout also lectured on comparative 
psychology at the University of Aberdeen be- 
fore becoming reader in mental philosophy at 
Oxford University (1898-1902). His Manual

of Psychology (1899; 5th ed. 1938) formu­
lated many principles later developed experi­
mentally by the Gestalt school of psychology, 
which takes a comprehensive approach to ex- 
amining mental life, the whole of which is 
regarded as greater than the sum of the parts. 
Professor of logic and metaphysics at St. An­
drews University, Fife (1903—36), he published 
another major work, Mind and Matter (1931).
Stout, Rex (Todhunter) (b. Dec. 1, 1886, 
Noblesville, Ind., U.S.—d. Oct. 27, 1975, Dan- 
bury, Conn.), U.S. author who wrote genteel 
mystery stories revolving around the elegantly 
eccentric and reclusive detective Nero Wolfe 
and his wisecracking aide, Archie Goodwin.

Stout worked odd jobs until 1912, when 
he began to write sporadically for magazines. 
After writing four moderately successful nov­
els, Stout tumed to the form of the detective 
story. In Fer-de-Lance (1934) he introduced 
Nero Wolfe, the obese, brilliant aesthete who 
solves crimes without leaving his New York 
City apartment. Wolfe has, as did Stout, a 
passion for gourmet foods and gardening. The 
mysteries are narrated by Archie Goodwin, 
Wolfe’s link to the outside world. Stout wrote 
46 Wolfe mysteries; the well-written books re­
mained very populär. Stout was active in nu­
merous organizations supporting democracy 
and world federalism, including the Writers 
Board for World Government.
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Stout, Sir Robert (b. Sept. 28, 1844, Ler- 
wick, Shetland Islands, Scot.—d. July 19, 
1930, Wellington, N.Z.), New Zealand states­
man and judge who helped unify the Liberal 
Party during the late 1870s; as prime minister 
(1884-87) he worked to expand opportunities 
for small farmers.
A surveyor and an advocate of radical land 

reform in Lerwick, Stout emigrated to New 
Zealand in 1863 after hearing of the Otago 
gold rush. Finding no work as a surveyor, he 
became a teacher and then a barrister and 
solicitor in the Supreme Court (1871). Elected 
to Parliament as a Liberal (1875), he opposed 
the abolition of provinces, the leading issue 
of the time, and gained a national reputation. 
In 1878 he was named attomey general and 
minister of lands and immigration under Sir 
George Grey, in whose ministry he sponsored 
legislation restructuring secondary schools and 
helped to draft the first Land Tax Act (1878).
After a five-year period of legal and jour- 

nalistic pursuits, Stout retumed to politics 
in 1884, serving as premier, attomey gen­
eral, and later as minister of education. He 
sponsored legislation that reformed the civil 
service, reorganized hospitals and charitable 
institutions, and provided probation for first 
offenders. The failure of his policies to stave 
off economic depression led to the downfall 
of his Cabinet in 1887, the year that he was 
knighted; he then again gave up politics to 
concentrate on his legal practice until 1893. 
Although Prime Minister John Bailance pre­
ferred that Stout succeed him in 1893, Richard 
John Seddon gained the post. A member of 
Parliament from 1893 to 1898, Stout was one 
of the founders of the Victoria University 
College, Wellington, in 1897. He retired from 
politics in 1898, finding Opposition to Seddon 
hopeless.

From 1899 to 1926, Stout served as chief 
justice and was a member of the legislative 
council (1926-30). He also acted as chancellor 
of the University of New Zealand from 1903 
to 1923.
Stove, device used for heating or cooking. 
The first of historical record was built in 1490 
in Alsace, entirely of brick and tile, including



the flue. The later Scandinavian stove had a 
tall, hollow iron flue containing iron baffles 
arranged to lengthen the travel of the escaping 
gases in order to extract maximum heat. The 
Russian stove had as many as six thick-walled 
masonry flues; it is still widely used in north-

Benjamin Franklin’s model of the 
“Pennsylvania fireplace,” 1740; in 
the American Philosophical Society,
Philadelphia
The American Philosophical Society, Philadelphia

em countries. The stove is often installed at 
the intersection of interior partition walls in 
such a manner that a portion of the stove and 
the flue is inside each of four rooms; a fire is 
maintained until the stove and flues are hot, 
and then the fire is extinguished and the flues 
closed, storing the heat.

The first manufactured cast-iron stove was 
produced at Lynn, Mass. in 1642. This stove 
had no grates and was little more than a 
cast-iron box. About 1740 Benjamin Franklin 
invented the “Pennsylvania fireplace,” which 
incorporated the basic principles of the heat- 
ing stove; Franklin declined to patent his 
stove, as a Philanthropie gesture. In its original 
form it could be installed in a large fireplace 
or used free-standing by connecting it to a 
flue. Buming wood on a grate, fed by a draft, 
the Franklin stove warmed farmhouses, city 
dwellings, and frontier cabins for more than 
two centuries; in the 20th Century, models 
were fabricated of steel.

Modem heating stoves have also made use 
of oil, gas, and electricity.
Stow, John (b. 1525, London—d. April 6, 
1605, London), one of the best known Eliza- 
bethan antiquaries, author of a famous Survey 
of London (1598; revised and enlarged, 1603).
He was a prosperous tailor until about 1565— 

70, after which he devoted his time to col- 
lecting rare books and manuscripts, a hobby 
that left him impoverished. He had already 
published an edition of Chaucer (1561) and 
a Summarie of Englyshe Chronicles (1565; 
many abridged versions). His first original 
work was The Chronicles of England (1580), 
revised as Annales of England (1592).

Self-educated, with a passion for leaming, he 
became the friend of famous antiquaries and 
was employed by Matthew Parker, archbishop 
of Canterbury, to edit medieval chronicles.
The Survey, in the form of a perambulation 

around the London wards, contains details of

the life of London at a time of transition from 
medieval to modem, with an account öf the 
city’s origins and growth.
Stow, (Julian) Randolph (b. Nov. 28, 1935, 
Geraldtown, W. Aus., Australia), Australian 
novelist and poet noted for his economical 
style and great powers of description.
His first novel, A Haunted Land (1956), 

a wild, almost Gothic tale, appeared in the 
same year he graduated from the Üniversity 
of Westem Australia. In 1957 he began to 
teach English at the Üniversity of Adelaide 
and brought out his second novel, The By- 
stander, a further treatment of the themes 
of A Haunted Land. He later worked in an 
Anglican mission for Aborigines in northwest 
Australia, assisted an anthropologist in New 
Guinea, and travelled to England, Scotland, 
and Malta. In 1962 and again in 1968 he 
taught at the University of Leeds, Eng., and 
in 1963 at the University of Westem Aus­
tralia. In 1963 appeared Tourmaline, another 
stränge, powerful, and terrifying novel, and 
in 1965 The Merry-Go-Roünd in the Sea was 
published. In the lattër novel the heritage of 
a land built on its contrasting traditions of 
convict settlement and South Pacific paradise 
clashes with the values of a new Australia 
emerging from the impact of World War II. 
Other novels include To the Islands (1958; 
rev. ed. 1981); Visitants (1979), a study of the 
impact of tribal life on Australians; and The 
Girl Green as Elderflower.
Among Stow’s books of poetry are Act 

One (1957), Outrider (1962), and A Counter­
feit Silence (1969). He also published Poetry 
from Australia (1969) with Judith Wright and 
William Hart-Smith. Stow also wrote a book 
for children entitled Midnite (1967) and two 
musicals, Eight Songs for a Mad King (publ. 
1969) and Miss Donnithorne’s Maggot (prod. 
1974, publ. 1977). He received gold medals 
from the Australian Literature Society in 1957 
and 1958, the Britannica Australia Award in 
1966, and the Patrick White Award in 1979.
Stowe, former estate of the Temple family, 
the dukes of Buckingham (the title became ex- 
tinct in 1889), in Buckinghamshire, England. 
The mansion was begun in 1697 and was re- 
modelled in 1775. It is now the site of Stowe 
School.
Among the distinguished architects, design­

ers, and decorators who worked on the house 
were Sir John Vanbrugh, Robert Adam, Grin- 
ling Gibbons, and William Kent. The famous 
gardens date from the 18th Century and in­
clude several classical temples designed by 
James Gibbs. The gardens were originally for­
mal but were gradually transformed into a 
landscaped park. See jardin anglais.
Stowe, Calvin E(llis) (b. April 26, 1802, 
Natick, Mass., U S.—d, Aug. 22, 1886, Hart­
ford, Conn.), professor of biblical studies who 
greatly influenced the development of public 
education in the United States.

Though raised in poverty following his fath­
er’s death in 1808, Stowe managed to secure 
a sufficiënt preparatory education to enter 
Bowdoin College in Brunswick, Maine, from 
which he was graduated with honours in 1824. 
The following year he began religious studies 
at Andover Theological Seminary in Andover, 
Mass., graduating in 1829.

Stowe edited a religious newspaper, the 
Boston Recorder, until 1831, when he accepted 
a position as professor of Greek at Dartmouth 
College in Hanover, N.H. In 1833 he moved 
to Cincinnati as professor of biblical literature 
at Lane Theological Seminary. While there he 
married Harriet Elizabeth Beecher, daughter 
of seminary president Lyman Beecher.

Stowe vigorously promoted the development 
of common schools throughout the westem 
United States. Cincinnati’s College of Teach- 
ers, created in 1833 largely owing to Stowe’s 
enthusiastic backing, urged universal public
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education in large part to Americanize immi- 
grants.

In 1836 Stowe iifvestigated public education 
in England and Europe and subsequently pub­
lished his Report on Elementary Instruction in 
Europe, in which he urged Ohio to follow the 
Prussian example of state-supported educa­
tion and teacher training. The Ohio legislature 
ordered a copy of the report for every school 
district in the state, and it was also distributed 
by several other state legislatures.

Stowe moved to Bowdoin College for two 
years and then to Andover Theological Sem­
inary as professor of sacred literature, a post 
he retained until he resigned in 1864 because 
of poor health. Three times during the 1850s 
Calvin and Harriet Beecher Stowe made tri- 
umphant tours of Europe in connection with 
her novel Uncle Tom’s Cabin. In 1864 they 
moved to Hartford, Conn., and in 1866 they 
began spending winters in Florida.

In addition to his famous Report, Calvin 
Stowe wrote Introduction to the Criticism and 
Interpretation of the Bible (1835), The Reli­
gious Element in Education (1844), The Right 
Interpretation of the Sacred Scriptures (1853), 
and Origin and History of the Books of the 
Bible (1867).
Stowe, Harriet (Elizabeth) Beecher (b.
June 14, 1811, Litchfield, Conn., U.S.—d. 
July 1, 1896, Hartford, Conn.), U.S, writer 
and philanthropist, the author of Uncle Tom’s 
Cabin, which contributed so much to populär 
feeling against slavery that it is cited among 
the causes of the American Civil War.

Harriet Beecher Stowe, oil painting by Alanson 
Fisher, 1853; in the Harriet Beecher Stowe House, 
Hartford, Conn.
By courtesy of The Stowe-Day Foundation

Stowe was the daughter of a famous Congre- 
gationalist minister, Lyman Beecher. She first 
was a pupil and then began to teach at her 
sister’s school in Hartford and, after 1832, in 
Cincinnati. There she took an active part in 
the literary and school life, contributing stories 
and sketches to local joumals and compiling 
a school geography, until the school closed in 
1836.
The same year, she married Calvin Ellis 

Stowe, a clergyman and a seminary professor, 
who encouraged her literary activity and was 
himself an eminent biblical scholar. Despite 
privation and anxiety, due largely to her hus­
band’s precarious health, she wrote continu- 
ally and in 1843 published The Mayflower; or, 
Sketches of Scenes and Characters Among the 
Descendants of the Pilgrims.

She lived for 18 years in Cincinnati, separated 
only by the Ohio River from a slave-holding 
community; she came in contact with fugitive 
slaves and learned about life in the South from 
friends and from her own visits there. In 1850 
her husband became professor at Bowdoin



Stowosz, Wit 296

College and moved his family to Brunswick, 
Maine.
In Brunswick, Stowe wrote the story of Uncle 

Tom’s Cabin; or, Life Among the Lowly for 
serial publication in the National Era, an anti- 
slavery paper of Washington, D.C. Her name 
became anathema in the South. But elsewhere 
the book had an unparalleled popularity and 
was translated into at least 23 languages; the 
dramatic adaptation of Uncle Tom’s Cabin 
played to capacity audiences. Stowe reinforced 
her story with The Key to Uncle Tom’s Cabin 
(1853), in which she accumulated a large 
number of documents and testimonies against 
slavery.

In 1853, when she made a joumey to Europe, 
she was lionized in England. Later, however, 
British public opinion tumed against her with 
publication in 1869 of a magazine article, 
“The Tme Story of Lord Byron’s Life,” detail- 
ing her charge that the poet had had an inces- 
tuous love for his sister. In 1856 she published 
Dred: A Tale of the Great Dismal Swamp, in 
which she depicted the deterioration of a soci­
ety resting on a slave basis. When The Atlantic 
Monthly was established the following year, 
she found a ready vehicle for her writings; she 
also found outlets in the Independent of New 
York and later the Christian Union, of which 
papers her brother, Henry Ward Beecher, was 
editor.

She thereafter led the life of a woman of 
letters, writing novels, of which The Minis­
ter’s Wooing (1859) is best known, and many 
studies of social life in both fiction and essay. 
Stowe published also a small volume of reli­
gious poems and toward the end of her career 
gave some public readings from her writings.
Stowosz, Wit: see Stoss, Veit.
Stoyadinovitch, Milan (Serbian statesman): 
see Stojadinovic, Milan.
Strabane, Irish an  srath bä n , town, seat, 
and district (established 1973), formerly in 
County Tyrone, Northem Ireland. The town 
is located on the River Moume at its conflu- 
ence with the Finn to form the River Foyle 
near the Irish Republic border. It is a mar­
ket and employment centre for both Strabane 
district and County Donegal, Irish Republic, 
to the west. Long a flax-spinning centre, the 
town of Sion Mills, 3 mi (5 km) south of 
Strabane, now also has large mills spinning 
synthetic fibres.

Strabane district has an area of 333 sq mi 
(862 sq km) and is bordered by the districts 
of Londonderry and Limavady to the north, 
Magherafelt to the east, Omagh to thé south, 
and the Irish Republic to the west. Originally 
inhabited by the ancient O’Neill clan of Ulster, 
the district was more recently settled (17th 
Century) by Scots Protestants. Strabane district 
is composed of river valleys and rolling low­
lands and rises to the heather-covered moor­
lands of the Sperrin Mountains (and altitudes 
of more than 2,230 ft [680 m] above sea level) 
in the east. Low-lying areas of the district 
are grazed by cattle, sheep, and pigs. Salmon 
fishing is populär in the district’s many rivers  ̂
and the town of Castlederg in the isolated west 
is known for its manufacture of tweeds. Pop.
(1981) town, 10,340; district, 34,371.
Strabismus, also called squint, or het- 
erotropia, failure of the eyes to align prop- 
erly on the object toward which a person seeks 
to direct his gaze. The deviant eye may be di­
rected inward, toward the other eye (cross-eye, 
or esotropia); outward, away from the other 
eye (walleye, or exotropia); upward (hypertro- 
pia); or downward (hypotropia). The squint is 
called comitant if the deviation remains con­
stant no matter in what direction the gaze is 
directed; noncomitant, if the degree of mis- 
alignment varies with the direction of gaze.

Strabismus is most often the result of some 
abnormality in the nervous Controls—in the 
reception of images on the retina and their 
transmission to the higher centres of the brain 
or in the transmission over the motor nerves 
of impulses that bring into play the muscles 
that align the eyes. Nonalignment from de­
fects in the muscles themselves is rare.
When a baby is bom his eyes operate in­

dependently and are able to distinguish only 
light and movement. At birth the foveas, the 
areas in the retinas that are used for sharp vi­
sion, are not developed. From about the third 
month the baby has functioning foveas and 
develops the ability to change the shape of his 
lenses for near and far vision and to direct the 
gaze of his two eyes symmetrically toward an 
object. Thus the fusional reflex develops, and 
the complex of nerve impulses and muscle 
action holds the gaze of the two eyes on an 
object in such a way that the images on the 
two retinas are merged into one impression. If 
any defect in the visual apparatus—e.g., a scar 
on a comea, a congenital clouding of a lens, or 
a tumour—interferes with the reception of an 
image, the development of the fusional reflex 
is impeded and the baby becomes cross-eyed 
or, less often, walleyed. This type of Strabis­
mus—Strabismus from a defect in the sensory 
apparatus—is comitant.

If one or more of the muscles that operate 
to direct the eye’s gaze are paralyzed—that is, 
fail to function because they do not receive 
impulses over a motor nerve—Strabismus of 
a noncomitant type occurs. In one particular 
Position the eyes seem aligned, but, as the 
direction of gaze changes, the Strabismus be­
comes apparent.
The chief danger of Strabismus is monocu- 

lar blindness: If the two eyes are of unequal 
strength, so that one is always the deviant 
eye, the deviant eye tends to become func- 
tionally blind as a result of Suppression of the 
unwanted image. Often, in treatment of Stra­
bismus, the “good” eye of the affected child 
is covered for a period before correctional 
surgery, so that the child will use the previ­
ously unused eye and build up its vision.
Strabo (b. 64/63 bc, Amaseia, Pontus—d. 
after ad  23?), Greek geographer and historian 
whose Geography is the only extant work cov­
ering the whole range of peoples and countries 
known to both Greeks and Romans during 
the reign of Augustus (27 bc- ad  14). Its nu­
merous quotations from technical literature, 
moreover, provide a remarkable account of 
the state of Greek geographical Science, as well 
as of the history of the countries it surveys.

Strabo belonged on his mother’s side to a 
famous family, whose members had held im­
portant offices under Mithradates V (around 
150-120 bc), as well as under Mithradates the 
Great, the opponent of Rome (132-63 bc). 
His first teacher was the master of rhetoric 
Aristodemus, a former tutor of the sons of 
Pompey (106-48 bc) in Nysa (now Sultan- 
hisar in Turkey) on the Maeander. He moved 
to Rome in 44 bc to study with Tyrannion, 
the former tutor of Cicero, and with Xenar- 
chus, both of whom were members of the 
Aristotelian school of philosophy. Under the 
influence of Athenodorus, former tutor of Oc- 
tavius, who probably introduced him into the 
future emperor’s circle, he tumed toward Sto- 
ical philosophy, the precepts of which included 
the view that one unique principle ceaselessly 
pervading the whole universe causes all phe­
nomena.

It was in Rome, where he stayed at least until 
31 bc, that he wrote his first major works, his 
47-book Historical Sketches, published around 
20 bc, of which but a few quotations survive. 
A vast and eclectic Compilation, it was meant 
as a continuation of Polybius’ Histories. The 
Historical Sketches covered the history of the 
known world from 145 bc—that is, from the 
conquest of Greece by the Romans—to the

Battle of Actium (31 bc), or to the beginnings 
of the principate of the Roman emperor Au­
gustus (27 bc).

In 29 bc, Strabo visited the island of Gyaros 
(today known as Yiäros, or Nisós) in the 
Aegean Sea, on his way to Corinth, Greece, 
where Augustus was staying. In 25 or 24, to­
gether with Aelius Gallus, prefect of Egypt, 
who had been sent on a military mission to 
Arabia, he sailed up the Nile as far as Philae. 
There are then no further references to him 
until a d  17, when he attended the triumph 
of the Roman general Germanicus Caesar (15 
bc to a d  19) in Rome. He died after having 
devoted his last years to compiling his second 
important work, his Geographical Sketches. 
Judging by the date when he wrote his per­
sonal notes, he must have worked on the book 
after his stay in Egypt and then have put it 
aside from 2(?) bc to ad  14, when he started 
the final edition, which he brought to an end 
in a d  23.

The first two books, in effect, provide a def- 
inition of the aims and methods of geography 
by criticizing earlier works and authors. Strabo 
found fault with the map designing of the 
Greek scholar Eratosthenes, who lived from c. 
276 to c. 194 bc; Eratosthenes had combined 
astronomieal data with coast and road mea- 
surements, but Strabo found his work lacking 
in precision. Although Strabo closely followed 
the treatise against Eratosthenes of the Greek 
astronomer Hipparchus, who had lived in the 
2nd Century bc, he blaitted Hipparchus for 
neglecting the description of the Earth. On the 
other hand, he appreciated Polybius, who, in 
addition to his historical works, had written 
two books on European geography that Strabo 
admired for their descriptions of places and 
peoples. Although he praised Posidonius, the 
Greek historian and philosopher who lived 
from about 135 to 51 bc, for his knowledge 
of physical geography and ethnography, he 
rejected Posidonius’ theory of climatic zones 
and particularly his hypothesis that the equa­
torial zone was habitable. This critical study 
led him logically to decide in favour of a de­
scriptive type of geography, based on a map 
with an orthogonal (perpendicular) projection. 
The problem of projecting the sphere on a flat 
surface is not dealt with at any length, for his 
work, as he said, was not designed for math- 
ematicians but for statesmen who must know 
countries, natural resources, and customs.

In books III to VI, Strabo described succes- 
sively Iberia, Gaul, and Italy, for which his 
main sources were Polybius and Posidonius, 
both of whom had visited these countries; 
in addition, Artemidorus, a Greek geographer 
born around 140 bc and author of a book de- 
scribing a voyage around the inhabited Earth, 
provided him with a description of the coasts 
and thus of the shape and size of countries. 
Book VII was based on the same authorities 
and described the Danube Basin and the Eu­
ropean coasts of the Black Sea. Writing about 
Greece, in books VIII to X, he still relied 
upon Artemidorus, but the bulk of his infor­
mation was taken from two commentators of 
Homer—Apollodorus of Athens (2nd Century 
bc) and Demetrius of Scepsis (born around 
205 BC)—for Strabo placed great emphasis 
on identifying the cities named in the Greek 
epic the Iliad. Books XI to XIV describe the 
Asian shores of the Black Sea, the Caucasus, 
northem Iran, and Asia Minor. Here Strabo 
made the greatest use of his own observa­
tions, though he often quoted historians who 
dealt with the wars fought in these regions 
and cited Demetrius on problems of Homeric 
topography in the region about ancient Troy. 
India and Persia (Book XV) were described 
according to information given by the histori­
ans of the campaigns of Alexander the Great 
(356 to 323 bc), whereas his descriptions of 
Mesopotamia, Syria, Palestine, and the Red 
Sea (Book XVI) were based on the accounts 
of the expeditions sent out by Mark Antony



(about 83 to 30 b c ) and by the emperor Au­
gustus, as well as on chapters on ethnography 
in Posidonius and on the book of a Red Sea 
voyage taken by the Greek historian and geog­
rapher Agatharchides (2nd Century b c ). Stra­
bo’s own memories of Egypt, supplemented by 
the writings of Posidonius and Artemidorus, 
provided material for the substance of Book 
XVII, which dealt with the African shores of 
the Mediterranean Sea and with Mauretania.

Obviously, personal travel notes formed only 
a small part of the material used in this con­
siderable work, although Strabo prided himself 
on having travelled westward from Armenia 
as far as the regions of Tuscany opposite Sar- 
dinia, and southward from the Black Sea as 
far as the frontiers of Ethiopia. Even on the 
subject of Italy, where he lived for a long time, 
Strabo did not himself contribute more than 
a few scattered impressions. His material, ac- 
cordingly, mostly dates from the time of the 
sources he used, although the reader is not 
made aware of this. The value of firsthand 
observations, chosen from the sources with 
care, compensates, however, for his lack of 
originality and contemporaneousness. Strabo 
showed himself equally competent in select- 
ing useful information—giving distances from 
city to city and mentioning the frontiers be­
tween countries or provinces as well as the 
main agricultural and industrial activities, po­
litical Statutes, ethnographic peculiarities, and 
religious practices. He also took interest in 
the histories of cities and States, and—when 
he knew them—mentioned the circumstances 
under which they were founded, related myths 
or legends, wars they had instigated or en- 
dured, their expansion or recession, and their 
celebrities. Geological phenomena were re- 
ported when they were in some way unusual 
or when they furnished an explanation for 
other phenomena—such as the Atlantic tides 
in Iberia, the volcanic landscapes to be seen 
in southem Italy and Sicily, the fountains of 
naphtha occurring near the Euphrates River, 
and the rise and fall of the Nile waters. Para- 
doxically, although the description of Greece 
fills three whole books, such elements are vir­
tually neglected in them. In this part, indeed, 
Strabo was more attracted by the problem of 
identifying the localities mentioned in Hom­
er’s works than in the geographical realities. 
These books, however, illustrate another side 
of his thought, based on the conviction that 
Homer was perfectly acquainted with the ge­
ography of the Mediterranean area and that 
the correct critical interpretation would re- 
veal his vast learning. This classical thesis is 
abundantly defended in Strabo’s introduction, 
which attacks the skepticism of Eratosthenes; 
moreover, it represents, in Strabo’s work, the 
specific contribution to learning of the Greek 
cultural tradition. (F.La.)
b i b l i o g r a p h y . The G eo g ra p h y  was seldom used 
in ancient times but was often copied in Byzan- 
tium; it first appeared in westem Europe as a Latin 
translation issued in Rome in about 1469 and was 
then published in the Aldine edition of 1516, based 
on a faulty manuscript. The first critical edition 
was that of I. Casaubon (1587, then 1620), which 
was followed by that of G. Kramer—the first to be 
based upon an analysis of the manuscripts, 3 vol. 
(1844-52). Various scientific editions by F. Sbor- 
done, books 1-6 (1963-70); F. Lasserre, G. Aujac, 
and R. Baladié, books 1-6, 10 (1966-71), with 
French translation; and W. Aly, books 1-6 (1972), 
are available. These include information from a 
newly discovered palimpsest from the library of 
the Calabrian theologian Cassiodorus (born c. a d  

485). Meanwhile, H.L. Jones’s edition, T h e G e­
o g raph y  o f  S trabo , with an English translation, 
notes, and maps, remains usable (Loeb Library, 
8 vol., 1917-32); it also includes a select bibliog­
raphy. Fragments of the H is to r ica l S k e tch es  were 
last edited and commented upon by F. Jacoby, 
D ie  F ra g m en te  d e r  griech isch en  H isto r ik er , vol. 
2A (1925). W. Aly, S tra b o n is  G eograph ica , vol. 4 
(1957); and G. Aujac, S tra b o n  et la  Science d e  son  
te m p s  (1966), are excellent Standard works.

Strachan, John(b. April 12, 1778, Aberdeen, 
Aberdeenshire, Scot.—d. Nov. 1, 1867, To­
ronto), educator and clergyman who, as the 
first Anglican bishop of Toronto, was respon­
sible for organizing the church in Canada as

Strachan, detail of a portrait by an 
unknown artist
By courtesy of the Ontario Archives, Toronto

a self-governing denomination within the An­
glican community.

Strachan emigrated from Scotland to Canada 
in 1799. After teaching school in Kingston, he 
was ordained in 1803 and appointed curate at 
Cornwall and then rector of York (now To­
ronto). He served on the Executive Council 
of Upper Canada (Ontario), and in 1820 he 
was appointed to the Legislative Council and 
became part of the mling Tory oligarchy. He 
became archdeacon of York in 1825 and or­
ganized the establishment of the University of 
Toronto in 1827.

Strachan worked to maintain a privileged Po­
sition for the Church of England in Canada. 
Adverse criticism led him to resign from 
the Executive Council. In 1839 he became 
first bishop of the newly created diocese of 
Toronto, and he managed to double the num­
ber of churches and to establish many schools 
there. He became president of Kings College 
in 1843, and, after Kings College was secu- 
larized (1849), he established the University 
of Trinity College in 1851. Strachan created 
the Anglican synod of clergy and laity in the 
British colonial empire in 1851. His political 
power diminished after the granting of respon­
sible government to the colony in 1849.
Strachey, John (b. May 10, 1671, Chew 
Magna, Eng.—d. June 11, 1743, Greenwich), 
early geologist who was the first to suggest 
the theory of stratified rock formations. He 
wrote Observations on the Different Strata of 
Earths and Minerals (1727) and stated that 
there was a relation between surface features 
and the rock structure, an idea that was not 
commonly accepted until a Century later.
Strachey, (Evelyn) John (St. Loe) (b. Oct. 
21, 1901, Guildford, Surrey, Eng — d. July 15, 
1963, London), British Socialist writer and 
Labour politician known for his contributions 
to leftist thought and for his peacetime ra- 
tioning policies as British food minister.

Son of John St. Loe Strachey, publisher and 
editor of The Spectator, Strachey broke with 
his family’s Conservative allegiances and in 
1923, while a student at Oxford, joined the 
radical Independent Labour Party, whose pe­
riodical the Socialist Review he began editing 
the following year. He also became editor of 
The Miner, published by the British Miners’ 
Federation, and became known for his publi- 
cizing of the miners’ cause during the General 
Strike of 1926. Elected to Parliament in 1929, 
he quit the Labour caucus in early 1931 and 
moved closer to Communism.
Defeated in 1931, Strachey began writing 

and giving lectures, eventually breaking with 
the Communists with the outbreak of World 
War II in 1939. During the war he served 
in a succession of posts—air raid warden, 
public relations officer, radio commentator,
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and Royal Air Force wing commander. With 
the war’s end, Strachey was retumed to Par­
liament in the June 1945 elections and was 
appointed undersecretary for air in the new 
Labour government. In May 1946 he became 
minister of food and began the rationing of 
bread. He also carried out an unsuccessful 
scheme to mechanize the growth of peanuts 
(groundnuts) in East and Central Africa. After 
serving as war minister (1950-51), he contin­
ued in Parliament as Labour spokesman on 
defense and Commonwealth matters.

A Creative and emdite interpreter of Marx­
ist thought, Strachey published a number of 
works, including The Coming Struggle for 
Power (1932), The Nature of Capitalist Crisis
(1935) , The Theory and Practice of Socialism
(1936) , and What Are We To Do? (1938)— 
all works of his Communist period; then his 
moderately leftist A Programme for Progress 
(1940), Contemporary Capitalism (1956), The 
End of Empire (1959), and On the Prevention 
of War (1962), which offered proposals for 
dealing with tensions between the West and 
the Soviet Union.
Strachey, (Giles) Lytton (b. March 1, 1880, 
London—d. Jan. 21, 1932, Ham Spray House, 
near Hungerford, Berkshire, Eng.), English bi- 
ographer and critic who opened a new era 
of biographical writing at the close of World 
War I. Adopting an irreverent attitude to 
the past and especially to the monumental 
life-and-letters volumes of Victorian biogra­
phy, Strachey proposed to write lives with “a 
brevity which excludes everything that is re­
dundant and nothing that is significant.” He 
is best known for Eminent Victorians—short 
sketches of the Victorian idols Cardinal Man- 
ning, Florence Nightingale, Thomas Arnold, 
and Gen. Charles “Chinese” Gordon.

After studying at Cambridge (1899-1903), 
Strachey lived in London, where he became a 
leader in the artistic, intellectual, and literary 
Bloomsbury group (q.v.). He published critical 
writings, especially on French literature, but 
his greatest achievement was in biography. 
After Eminent Victorians (1918) and Queen 
Victoria (1921), he wrote Elizabeth and Es­
sex (1928) and Portraits in Miniature (1931). 
Treating his subjects from a highly idiosyn- 
cratic point of view, he was fascinated by 
Personality and motive and delighted in prick- 
ing the pretensions of the great and reducing 
them to somewhat less than life-size. His aim 
was to paint a portrait; and though this led 
to caricature and sometimes, through tenden- 
tious selection of material, to inaccuracy, he 
taught biographers a sense of form and of 
background, and he sharpened their critical 
acümen.
His defects as a biographer arose mainly 

from his limited vision of life. He saw poli­
tics largely as intrigue, religion as a ludicrous 
anachronism, and personal relations as life’s 
supremely important facet. Though bitterly at­
tacked during his lifetime and after, Strachey 
remains a phenomenon in English letters and 
a preeminent humorist and wit.
Strachwitz, Moritz (Karl Wilhelm An­
ton), Graf von (count o f) (b. March 13, 1822, 
Peterwitz, Silesia—d. Dec. 11, 1847, Vien­
na), German poet remembered for his Neue 
Gedichte (“New Poems”), which included such 
distinctive poems as “Der Himmel ist blau” 
and a national patriotic song, “Germania.”

After studying in Breslau and Berlin, Strach­
witz settled on his estate in Moravia, where he 
did his writing. He was involved with a Berlin 
literary club, Tunnel über der Spree, and com- 
peted with the novelist Theodor Fontane in 
writing ballads. He died in Vienna on his way 
home from a trip to Italy.

Strachwitz was the most promising of the 
younger lyric poets of his time. His Lieder
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eines Erwachenden (1842; “Songs of Awaken- 
ing”) especially showed his lyric genius and 
went through several editions. Neue Gedichte 
(1848) reveals a Romantic strain but also ex- 
hibits the influence of the German poet and 
dramatist August von Platen. Strachwitz’ po­
litical lyrics have aristocratie leanings lacking 
in those of his contemporaries. His collected 
works, Sämtliche Lieder und Balladen (“Col­
lected Songs and Ballads”), appeared in 1912.
Stradbroke Island, two islands consisting of 
North and South sections, off Moreton Bay, 
southeastem Queensland, Australia, named 
for the Earl of Stradbroke in 1827. It was 
originally one island, but a storm in 1892 sev- 
ered it in two by creating Jumpinpin Channel. 
South Stradbroke is about 14 mi (23 km) 
long and V2 mi wide. North Stradbroke, fac- 
ing Brisbane across the bay, is about 24 mi 
long and up to 7 mi wide and has an area 
of 123 sq mi (319 sq km); it rises to 720 
ft (219 m) at Mt. Hardgrave and has several 
large interior lagoons. Formerly the location 
of a penal colony, it is now the site of several 
resort towns. Hardwood timbers are cut, and 
beach sands are worked for rutile zircon and 
titanium.
Stradella, Alessandro (b. 1642, Monfestino, 
Papal States—d. Feb. 28, 1682, Genoa), Ital­
ian composer, singer, and violinist.

Stradella apparently lived for periods in Mo­
dena, Venice, Rome, and Florence. In Turin 
in 1677 an attempt was made to murder him, 
for reasons that are not known, though it was 
believed to be at the instigation of a Vene- 
tian senator with whose fiancée Stradella had 
eloped. A document in Modena confirms his 
murder in 1682.

Stradella was one of the finest composers of 
chamber cantatas, of which he wrote more 
than 200 for religious observance (e.g., Christ­
mas Caniata); his fresh, mellifluous melodies 
are frequently supported by harmonies bolder 
than are usually found in music of this pe­
riod. Particularly interesting in his instrumen­
tal music is his novel application of concerto 
grosso texture to accompaniments of arias in 
some of his stage works and oratorios. Stra- 
della’s legendary life, embroidered from con- 
jecture and scanty facts, was the subject of 
eight 19th-century operas and of at least one 
novel.
Stradivari, Antonio, Latin stradivarius 
(b. 1644?, Cremona, Duchy of Milan—d. Dec. 
18, 1737, Cremona), Italian violin maker who 
brought the craft of violin-making to its high­
est pitch of perfection.

Stradivari was still a pupil of Nicolö Amati 
in 1666 when he began to place his own label

StradivaH, detail of an engraving by Fred 
Hillemacher, c. 1886, after a portrait, 1681
J.P. Ziolo

on violins of his making. These at first fol­
lowed the smaller of Amati’s models, solidly 
constmcted, with a thick yellow vamish. In 
1684 Stradivari began to produce larger mod­

els, using a deeper-coloured varnish and ex- 
perimenting with minute details in the form 
of the instrument. His “long” models, dating 
from 1690, represent a complete innovation 
in the proportions of the instmment; from 
1700, after returning for a few years to an 
earlier style, he again broadened and other- 
wise improved his model. He also made some 
fine cellos and violas. The Stradivari method 
of violin making created a Standard for sub­
sequent times; he devised the modern form 
of the violin bridge and set the proportions 
of the modern violin, with its shallower body 
that yields a more powerful and penetrating 
tone than earlier violins. It was long thought 
that the secret of Stradivari’s acoustically per­
fect violins lay in their vamish, the formula 
of which, though much debated, has never 
been discovered. However, modern research 
has isolated certain factors that influence the 
beauty of a violin’s tone. Among these are the 
thickness (and, hence, the vibrational proper­
ties) of its wooden top and back plates, the 
condition of the microscopie pores within the 
wood of the violin, and lastly the formula 
of the varnish. Stradivari’s success probably 
came from expertly optimizing all these and 
other factors within his designs.

Most famous instruments 
of Antonio Stradivari

violins
name date name date

Hellier 1679 Alard* 1715
Seltière before Cessol 1716

1680 Messiah 1716
Tuscan 1690 Sasserno 1717
Betts 1704 Maurin 1718
Ernst 1709 Lauterbach 1719
La Pucelle 1709 Blunt 1721
Viotti 1709 Rode 1722
Vieuxtemps 1710 Sarasate 1724
Parke 1711 Deurbroucq 1727
Boissier 1713 Kiesewetter 1731
Dolphin 1714 Habeneck 1736
Gillot 1715 Muntz 1736

cellos violas
name date name date

Archinto 1689 Tuscan 1690
Tuscan 1690 t
Aylesford 1696 Archinto 1696
Cristiani 1700 Macdonald 1701
Servais 1701 Paganini 1731
Gore-Booth 1710
Duport 1711
Adam 1713
Batta 1714
Piattif 1720
Baudiot 1725
Gallay 1725

*The finest violin. fThe finest cello. 
JTwo unnamed violas of 1696 formerly 
betonging to Philip IV of Spain.

Stradivari’s sons Francesco (1671-1743) and 
Omobono (1679-1742) were also violin mak­
ers. They are believed to have assisted their 
father, probably with Carlo Bergonzi, who ap- 
pears to have succeeded to the possession of 
Antonio’s stock-in-trade.
Strafford, Thomas Wentworth, Ist earl
of, BARON of Raby, also called (1611-28) 
sir thomas wentworth, or (from 1628) VIS­
COUNT WENTWORTH, BARON WENTWORTH OF 
WENTWORTH WOODHOUSE, BARON OF NEW- 
MARCH AND OVERSLEY (b. April 13, 1593, 
London—d. May 12, 1641, London), leading 
adviser of England’s King Charles I. His at­
tempt to consolidate the sovereign power of 
the king led to his impeachment and execu­
tion by Parliament.

Early life and career. Wentworth was the 
eldest surviving son of Sir William Went­
worth, a Yorkshire landowner. Educated at 
St. John’s College, Cambridge, and at the In­
ner Temple, he was knighted by James I in

By courtesy of Earl Fitzwilliam

1611. His marriage to Lady Margaret Clifford, 
daughter of the impoverished earl of Cumber- 
land, established a link with an ancient and 
noble family still influential in the north.

Wentworth represented Yorkshire in the par- 
liaments of 1614 and 1621 and Pontefract in 
1624. His wife died childless (1622), arid he 
married Arabella Holles, daughter of John, 
earl of Cläre, a peer out of favour at court who 
brought Wentworth into touch with the critics 
of the King’s expensive and inefficiënt policy 
of war against Spain and, from 1627, against 
France. Along with other critics of the court 
he was prevented from sitting in the Parlia­
ment of 1626, and later in the year he refused 
to subscribe to the forced loan imposed to 
pay for the war, and was for some time un­
der arrest. Despite his record of Opposition to 
the King’s policy, Wentworth was approached 
by the crown—anxious to strengthen its posi­
tion in the north—with the offer of a barony 
(1628). He was appointed lord president of the 
north (virtually govemor of England north of 
the Humber) and in 1629 was given a seat on 
the Privy Council.

Wentworth’s return to the service of the 
court, coming so soon after his vehement 
Opposition to it in Parliament, startled even 
some of his closest friends. His conduct was 
no doubt partly inspired by personal ambi­
tion, though he had logical reasons for his 
change of front since in the summer of 1628 
the Ring gradually abandoned his war policy.

On the Privy Council Wentworth seems to 
have advocated the paternalist government 
that distinguished the early years of the King’s 
personal rule: closer supervision of justices of 
the peace and more effective implementation 
of the Poor Laws, of laws against enclosure, 
and of measures for dealing with famine, 
though he was not above privately making 
profit out of the corn shortage of 1631. As lord 
president of the north he quelled all defiance 
of his authority and made many enemies by 
his insistence on the honour due to him as the 
King’s representative, but his administration 
was on the whole just and efficiënt; he super- 
vised the local justices and curbed the often 
tyrannous excesses of local magnates. In 1631 
he was deeply distressed by the death of his 
much-loved wife, though he provoked scan- 
dalous rumours not long afterward by secretly 
marrying (October 1632) Elizabeth Rodes, the 
young daughter of a neighbouring squire.

Lord deputy of Ireland. The King mean- 
while had appointed him lord deputy of Ire­
land. Taking up his office in the summer of 
1633, he immediately set himself to consoli­
date the royal authority, break the power of the 
dominant clique of “new English” landowners, 
extend English settlement, improve methods 
of agriculture, increase the productivity of the 
land, and stimulate industry and trade. His 
ultimate goal was to assimilate Irish law and 
customs to the English system and to make a



prosperous Protestant Ireland into a source of 
revenue to the English crown.

Wentworth continued his effective and firm- 
handed administration of Ireland until 1639, 
when he was recalled to England by King 
Charles. The King needed advice and support 
in handling a Scottish revolt precipitated by 
an ill-conceived attempt to enforce episcopacy 
on the Scots. Wentworth was created earl of 
Strafford (1640) and was expected to resolve 
the crisis. But his policy of making war on 
Scotland proved disastrous for both himself 
and the King. The English Parliament, called 
especially to vote money for the war, proved 
recalcitrant, and Strafford, in command of the 
English army, failed to prevent the Scots from 
overrunning the northem counties. The King, 
unable to pay his own troops or to buy off 
the Scots, was compelled by joint English and 
Scottish action tö call a new Parliament in 
November 1640.

Strafford was the chief target of attack from 
both nations. He was advised to leave the 
country, but the King relied on his help and 
assured him that he should not suffer in life 
or fortune. Detained by illness, he reached 
Westminster on November 10 with the in- 
tention of impeaching the King’s opponents 
in Parliament for treasonable correspondence 
with the Scots. The leader of the Commons, 
John Pym, acted first by impeaching Strafford 
before he could take his seat in the House of 
Lords.

His trial began in March 1641. The bäsic 
accusation was that of subverting the laws 
and was supported by a charge that he had 
offered to bring over the Irish army to sub- 
due the King’s opponents in England. More 
detailed charges rested on his administration 
in Ireland and the north. He conducted his 
defense with great skill, and it looked at one 
point as though he might be acquitted. Pym 
therefore introduced a bill of attainder (i.e., a 
summary condemnation to death by special 
act of Parliament). The Commons passed it 
by a large majority; the Lords, intimidated by 
populär rioting, passed it, too, but by a much 
smaller majority.
Execution. While an angry mob surged 

around Whitehall, Strafford wrote to the King 
releasing him from his promise of protection, 
and Charles, afraid for the safety of the Queen, 
gave his consent to the bill. Strafford went to 
the scaffold on May 12, 1641, in the presence 
of an immense and jubilant crowd. In his 
last speech he once more professed his faith 
in “the joint and individual prosperity of the 
king and his people,” for which, in his view, 
he had always worked.
He remains an enigmatic figure in En­

glish history: ambitious, greedy för power and 
wealth, ruthless, and sometimes dishonest, but 
with a vision of benevolent authoritarian gov- 
emment and efficiënt administration to which 
he often gave persuasive expression. He made 
innumerable enemies, but his few close friends 
were deeply attached to him. In the last weeks 
of his life his dignity, eloquence, and loyalty 
to the King made a deep impression even on 
some of his enemies. (C.V.W.)
b i b l i o g r a p h y . C.V. Wedgwood, Thomas Went­
worth, First Earl o f Strafford, 1593-1641: Ä Reval- 
uation (1961), includes an extensive bibliography. 
The Earl of Strafford’s Letters and Despatches, ed. 
by William Knowler, 2 vol. (1739-40), is still the 
largest printed collection of Strafford’s papers, but 
it contains only about a 12th of the manuscript 
material in the possession of Strafford’s descen­
dant, Earl Fitzwilliam. J.P. Cooper, “The Fortune 
of Thomas Wentworth, Ist Earl of Strafford,” Eco­
nomic History Review, Second Series, 11:227-248 
(1958), is of great importance for Wentworth’s fi­
nancial interests and character.
Stragorodsky, Ivan Nikolayevich: see Ser­
gius.
straight-line evolution: see orthogenesis.

straight-rail billiards, billiard game played 
with three balls (one red and two white) on a 
table without pockets. The object is to score 
caröms by hitting both object balls with a cue 
ball. A player may use either white ball as cue 
ball but not one that has been placed on one 
of the small spots marked on the table, as at 
the start of the game or after one is knocked 
off the table. Only three caroms may be scored 
when both object balls are in the crotch, a 
small triangle marked in each comer of the 
table. On the third carom, one or both object 
balls must be driven out of the crotch or the 
player loses the tum at play. Other mies are 
the same as in billiards (q.v.).

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

strain, in physical Sciences and engineering, 
number that describes relative deformation

change in volume, — (V0 — Vm) 
original, V0

j new volume, Vm 

I

normal strain = change in volume _  — (V0 — Vm) 
original volume — V0

change in length, Lm- L 0 -  
------ original length, L0 --------

new diameter

—  new length, Lm ------------------

normal strain -  StgOS« ‘n " y  =  k p i *  
original length L0

original square ACDF deformed to diamond ABEF
--------7— T

p/ Jj

(Top) Volume under compression, (centre) section 
of wire under tension, (bottom) metal tube under 
torsion
Adapted from (top, centre) R.T. Weidner and R.L. Seils, Elementary 
Classical Physics, (bottom) R.A. Douglas, Introduction to Solid 
Mechanics. Copyright ©  1963 by Wadsworth Publishing Company, 
Inc. Reprinted by permission of the publisher, Brooks/Cole Publishing 
Company, Monterey, California

or change in shape and size of elastic, plas­
tic, and fluid materials under applied forces. 
The deformation, expressed by strain, arises 
throughout the material as the particles (mol­
ecules, atoms, ions) of which the material 
is composed are slightly displaced from their 
normal position.
Strains may be divided into normal strains 

and shear strains on the basis of the forces 
that cause the deformation. A normal strain 
is caused by forces perpendicular to planes 
or cross-sectional areas of the material, such 
as in a völume that is under pressure on all 
sides or in a rod that is pulled or compressed 
lengthwise.
A shear strain is caused by forces that are 

parallel to, and lie in, planes or cross-sectional 
areas, such as in a short metal tube that is 
twisted about its longitudinal axis.

In deformation of volumes under pressure, 
the normal strain, expressed mathematically, 
is equal to the change in volume divided by 
the original volume. In the case of elongation, 
or lengthwise compression, the normal strain 
is equal to the change in length divided by 
the original length. In each case the quotiënt 
of the two quantities of the same dimension 
is itself a pure number without dimensions.
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In some applications, the change (decrease) in 
volume or in length for compression is taken 
to be negative, whereas the change (increase) 
for dilation or tension is designated as posi­
tive. Compressive strains, by this cönvention, 
are negative, and tensile strains are positive.
In shear strain, right angles (90° angles) 

within the material become changed in size, 
as squares are deformed into diamond shapes 
the angles of Which depart from 90°. Thus, 
in the illustration of the metal tube, the right 
angle CAF in the unstrained tube decreases to 
the acute angle BAF when the tube is twisted. 
The change in the right angle is, therefore, 
equal to angle BAC the tangent of which, by 
definition, is the ratio of BC divided by AC. 
This ratio is the shear strain, the value of 
which is zero for no deformation and becomes 
increasingly greater as angle BAC increases. 
Shear strains are also dimensionless.
Strain gauge, device for measuring the 
changes in distances between points in solid 
bodies that occur when the body is deformed. 
Strain gauges are used either to obtain infor­
mation from which stresses (internal forces) in 
bodies can be calculated or to act as indicat- 
ing elements on devices for measuring such 
quantities as force, pressure, and acceleration.

Until the 1930s most strain gauges used ei­
ther compound mechanical lever Systems or 
mirrors and optical levers. Magnificatioris as 
high as 1,200 to 1 were common, and defor- 
mations as small as about 1 micron (0.00005 
inch) were measured. The gauge lengths on 
these instruments were from xh to 1 in. (1 lU 
to 2 l/i cm), and their comparatively large size 
and weight made them incapable of respond- 
ing faithfully to the fluctuating strains result- 
ing from dynamic loading.

The resistance strain gaüge is a valuable tool 
in the field of experimental stress analysis. 
It operates on the principle, discovered by 
the British physicist William Thompson (later 
Lord Kelvin) in 1856, that the electrical resis­
tance of a copper or iron wire changes when 
the wire is either stretched or compressed.

The gauge shown in the figure consists of 
a length öf very fine wire looped into a grid 
pattem and cemented between two sheets of 
very thin papei*. It is firmly glued (bonded) to 
the surface on which thé strain is to be mea­
sured and iS energized by an electric current. 
When the part is deformed, the gauge follows 
any Stretching or contracting of the surface, 
and its resistance changes accordingly. This 
resistance change is amplified and converted 
into strain, after proper calibration.

The wire-type grids were the first commer­
cial form of the resistance gauge; they are 
now produced as flat foils by printed-circuit 
techniques, in the form of a grid on a plastic 
backing.

gauge length ■

1I
IllI

_1

Strain gauge

Resistance gauges are made in a variety of 
shapes, sizes, and types, mostly about the size 
of a postage stamp; gauge lengths as short as
0.015 in. (0.038 cm) are available, and strains 
as small as 0.000Ó01 inch per inch can be 
detected. These gauges can be used on the sur­
face of almost any solid material or imbedded 
in the interior of concrete; being light, they 
are particularly suitable for measuring rapidly 
varying strains and the strains in rotating 
shafts.

Resistance gauges can be classified as trans-



strain theory 300

ducers, i.e., devices for Converting a mechani­
cal displacement into an electrical signal.

Two other methods of measuring the strain 
on an object are photoelasticity and stress- 
analysis holography. Photoelasticity provides 
a visual method of observing the strain on an 
object by vie wing. the effects of polarized light 
on a bi-refringent (double-refracting) material 
bonded to the object. As the test object is 
stressed, fringe patterns in the bi-refringent 
material represent the regions of strain within 
the object. Stress holography also allows direct 
visual Observation of the strain ori an object. 
The hologram of an object is superimposed 
over the object. As long as the original object 
and the hologram match, nothing is observed. 
If the object is stressed, however, fringe pat- 
tems form from which the strain on the object 
can be determined.
strain theory, in chemistry, a proposal made 
in 1885 by the German chemist Adolf von 
Baeyer that the stability of carbocyclic com­
pounds (i.e., those of which the molecular 
structure includes one or more rings of car­
bon atoms) depends on the amount by which 
the angles between the Chemical bonds deviate 
from the value (109° 28') observed in com­
pounds not containing such rings. The amount 
of deviation is the measure of the strain of 
the ring: the greater the strain, the less stable 
is the ring. Baeyer postuläted that these rings 
are planar and concluded that strain exists in 
three- and four-membered rings and in rings 
of six or more atoms, the strain increasing 
with the size of the ring. The least strained 
ring is that of five-carbon cyclopentane, in 
which the bond angles are 108°.

Baeyer’s ideas, although still considered es- 
sentially correct, have been significantly ex- 
tended. Another German chemist, H. Sachse, 
in 1890 suggested that in rings of six or more 
atoms the strain can be relieved completely 
if the ring is not planar but puckered, as in 
the so-called chair and boat conformations of 
cyclohexane. These large rings should then be 
as stable as those of five atoms—a conclusion 
that has been verified experimentally. For ex­
ample, no significant difference referable to 
strain has been found between the stability of 
cyclotriacontane, with 30 atoms in the ring, 
and that of cyclopentane, with only 5.
Strait o f------ —  : see under substantive word
(e.g., Magellan, Strait o f).
Straits Question, in European diplomacy 
of the 19th and 20th centuries, a recurrent 
controversy over restrictions on the passage 
of warships through the Bosporus, the Sea 
of Marmara, and the Dardanelles, the Strate­
gie straits connecting the Black Sea with the 
Aegean and Mediterranean seas.

The straits were in Turkish territory, but 
when Russia gäined control of the north shore 
of the Black Sea in the 18th Century, Russian 
commercial vessels were accorded free passage 
through them by the Ottoman government. 
Seeking to protect itself against attack from 
the south, Russia, after defeating the Turks 
in 1833, exacted from them an agreement 
to close the straits to warships of non-Black 
Sea powers at Russia’s request (the Treaty of 
Hunkiar Iskelesi). This agreement was can- 
celled by the London Straits Convention of 
July 15, 1841, in which all the major Euro­
pean powers subscribed to the rule that no 
non-Turkish warships might cross the straits 
during peacetime. Britain and France, as al­
lies of Ottoman Turkey, did send their fleets 
through the straits to attack Russia during the 
Crimean War (1853-56). The 1841 Conven­
tion remained in force until it was reversed by 
the post-World War I Lausanne Convention 
(July 24, 1923), which allowed free passage 
for all warships. This satisfied neither Soviet

Russia nor the new Turkish Republic and was 
revised by the Montreux Convention (July 20, 
1936), which reestablished Turkey’s full right 
to fortify the straits and restricted access by 
navies of non-Black Sea States; this agreement 
was never abrogated.
Straits Settlements, former British crown 
colony on the Strait of Malacca, compris- 
ing four trade centres, Penang, Singapore, 
Malacca, and Labuan, established or taken 
over by the British East India Company. The 
British settlement at Penang was founded in 
1786, at Singapore in 1819; Malacca, occupied 
by the British during the Napoleonic Wars, 
was transferred to the East India Company 
in 1824. The three territories were established 
as a crown colony in 1867. Labuan, which 
became part of Singapore Settlement in 1907, 
was constituted a fourth separate settlement 
in 1912.

The Straits colony, occupied by Japanese 
during World War II, was broken up in 
1946, when Singapore became a separate 
crown colony. Singapore attained füll internal 
self-government in 1959, became a part of 
Malaysia in 1963, and became an indepen­
dent republic in 1965. Labuan was incorpo­
rated in North Borneo (later Sabah) in 1946, 
which in turn became a part of Malaysia in 
1963. Penang and Malacca were included in 
the Malayan Union in 1946, the Federation 
of Malaya in 1948, and Malaysia in 1963.
Straits Times, The, morning daily news­
paper published in Singapore, generally rec­
ognized as one of the outstanding English- 
language papers of the Far East.

It was founded in 1845 as a single-sheet 
weekly by Robert Carr Woods to provide com­
mercial information needed by Singapore’s 
bustling port community. The paper became 
a daily in 1858. Its facilities were destroyed by 
fire in 1869, but the paper did not miss an is­
sue. Under Alexander William Still, editor in 
the early 1900s, The Straits Times promoted 
local causes, including higher education for 
the large Chinese, Indian, and Malay popula­
tion there.

The Straits Times's makeup and typographi- 
cal style give it a British appearance. It seeks to 
balance local and international news coverage 
so as to reach the broadest possible readership. 
In 1956 it established a Malaysian edition, 
The New Straits Times, in Kuala Lumpur, 
and in the 1960s and 1970s The Straits Times 
modernized its plant and installed computer- 
ized typesetting and editorial equipment.
Stralsund, Swedish strälsund , city, Meck­
lenburg-West Pomerania Land (state), north- 
eästem Germany, Baltic port on the Strelasund 
(strait) opposite Rügen island, with which it 
is connected by the Rügendamm, a road and 
rail embankment. There was a village that 
specialized in ferrying goods and passengers 
to Rügen island as early as 1200; it was char­
tered in 1234. Stralsund joined the Hanseatic 
League in 1293. During the Thirty Years’ 
War it was unsuccessfully besieged in 1628 by 
imperial forces under Albrecht von Wallen­
stein. It was transferred to Sweden in 1648, 
occupied by the French in 1807 and by the 
Danes in 1814, and passed to Prussia in 1815. 
Although heavily damaged in World War II, 
it retains its medieval Gothic churches and 
town hall. Its port facilities and shipbuilding 
yards were expanded after World War II, and 
fishing and fish processing are its important 
industries. Pop. (1989 est.) 75,498.
Stralsund faience, tin-glazed earthenware 
made at Strälsund, Swed. (now Stralsund, 
Ger.), from around 1755 to 1792. The fac­
tory was founded by Johann Ulrich Giese, 
who leased it to Johann Eberhard Ludwig 
Ehrenreich. The latter had founded a faience 
factory at Marieberg in Sweden, and the prod­
ucts of Strälsund differ little from Marieberg 
ware. All-white vases, decorated with natural-

Strälsund faience vase with applied 
floral decoration, second half of the 
18th Century; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum,
London; photograph, EB Inc.

istic flowers molded and applied to the surface 
in high relief, are typical, as are “openwork” 
plates. A typical colour used is an intense 
violet-blue. Because of financial difficulties, 
particularly between 1770 and the factory’s 
closing in 1792, the quantity of production 
was not large, but it was of high quality.
Strand, Paul (b. Oct. 16, 1890, New York 
City—d. March 31, 1976, near Paris), photog­
rapher whose works contributed to the em- 
phasis on abstract and objective qualities in 
20th-century U.S. photography.
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study photography with Lewis W. Hine, later 
noted for his photographs of industrial work­
ers and immigrants. At Hine’s urging, Strand 
began to frequent the galleries at “291” in 
New York, where he met Alfred Stieglitz, the 
leader of the Photo-Secession Group and was 
influenced also by the avant-garde paintings 
of Picasso, Cézanne, and Braque. Their works 
led him to emphasize abstract form and pat­
tem in his photographs, such as “Shadow 
Pattem, New York” and “Wall Street” (both 
1915). In one of the boldest photographs 
of the period, “White Fence” (1916), Strand 
deliberately destroyed perspective to build a 
powerful composition from tonal planes and 
rhythmic pattem.

Strand at this time did not attempt to em- 
ulate painting by manipulating his negatives 
or his prints, common practices of the Phóto- 
Secessionists. Instead, he relied on stnetly pho­
tographic methods, realizing that the camera’s 
objectivity is at once its limitation and its 
chief asset. Strand’s objective photographs of

“White Fence,” photograph by Paul Strand, 1916
By courtesy of Paul Strand



urban subjects were published by Stieglitz in 
his magazine Camera Work. Strand rejected 
soft-focus pictorialism in favour of the minute 
detail and rieh, subtle tonal range afforded by 
the use of large-format cameras. The purity 
and directness of Strand’s depictions of natu­
ral forms and architecture presaged the work 
of other American photographers seeking to 
express abstract formal values through the un- 
adomed photographic image.
After serving in World War I, Strand col- 

laborated with the painter and photographer 
Charles Sheeler on the documentary film Man- 
nahatta. While working as a free-lance motion 
picture cameraman, he devoted his free time 
to still photography, revealing the beauty of 
natural forms in Colorado (1926) and Maine 
(1927-28). In the Gaspé Peninsula of Quebec 
(1929) and in New Mexico (1930) he achieved 
a new understanding of landscape. The pho­
tographs he made in those regions show a 
deep awareness of what he called “the spirit 
of place.”
Appointed chief photographer and cine- 

matographer by the Mexican government in 
1933, he made the motion picture Redes (The 
Wave) about Mexican fishermen. Retuming 
to the United States, Strand worked as a cam­
eraman for the director Pare Lorentz on the 
govemment-sponsored documentary film The 
Plow That Broke the Plains (1936). In 1937 
Strand formed a nonprofit Company, Fron­
tier Films, to make documentaries. Of the 
company’s seven films, Strand photographed 
only Native Land (1942). After World War II 
Strand’s work was exhibited primarily in pho­
tographic books: Time in New England (with 
Nancy Newhall; 1950), La France de profil 
(with Claude Roy; 1952), Un Paese (1954), 
and Tir A ’Mhurain, Outer Hebrides (1962).
Strang, James Jesse, also called jesse 
james sträng (b. March 21, 1813, Scipio, 
N.Y., U.S.—d. July 9, 1856, Voree, Wis.), 
American churchman, dissident of the Church 
of Jesus Christ of Latter-day Saints (Mor- 
mons), whose futile attempt to succeed Joseph

James Jesse Strang, 1850
By courtesy of the Clarke Historical Library, Mount 
Pleasant, Mich.

Smith as its leader led him to found the 
Strangite sect.
Admitted to the bar in 1836 after teaching 

for a brief period, Strang also served as post- 
master for five years at Ellington, N.Y., and 
owned and edited a weekly paper. In 1843 
he followed his wife’s family to Burlington, 
Wis. He met Joseph Smith the next year in 
Nauvoo, 111. Despite an earlier philosophical 
skepticism, Strang became a Mormon convert 
and was ordained an elder by Smith.
After Smith’s assassination in June 1844, 

Strang exhibited a letter, purportedly written 
by Smith, that named Strang his successor. He 
also claimed to have had a vision appointing 
him “seer, revelator, and prophet” of the Mor­
mon Church. He was out-generaled, however, 
by Brigham Young, and the Twelve Apostles 
denounced Strang as an impostor and forger 
and expelled him from the church. Brigham 
Young became Smith’s successor. Neverthe-

less, Strang persuaded a group of his own fol- 
lowers, including Smith’s brother William, to 
move to Voree, Wis. (near Burlington), where 
they organized the new sect. There in 1845 
he allegedly translated (with the aid of magie 
spectacles given him by an angel) The Book of 
the Law of the Lord from golden plates from 
the Ark of the Covenant. Strang then estab­
lished a secret society that swore allegiance to 
him and operated under puritanical rules.

Dissension prompted Strang to relocate the 
colony in 1847 to Beaver Island, in north­
em Lake Michigan. By 1849 the city of St. 
James was established on the island’s north­
em coast. The following year Strang received 
another revelation in the “plates of Laban.” It 
sanctioned polygyny, and he was married to 
four wives at one time. He also claimed that 
it sanctioned his coronation, and in July he 
became King James I. The Strangites endured 
considerable persecution, but Strang was able 
to preserve the sect and to gain acquittal in 
the several lawsuits brought against him.

Twice elected to the legislature in Michigan 
(1852, 1854), Strang had more than 5,000 fol- 
lowers when he was shot on June 16, 1856, by 
two former Strangites. Though he knew death 
was near, he refused to appoint a successor. 
Lake Michigan fishermen subsequently drove 
more than 2,000 Strangites from their homes 
and all but extinguished the sect.
Strange, James Stanley, Baron: see Derby, 
James Stanley, 7th earl of.
stränge partiele, subatomic partiele that con- 
stitutes an unusual form of hyperon (q.v.).
Strangford Lough, Irish loch c u a n , inlet 
of the Irish Sea between Ards and Down dis- 
tricts, Northem Ireland. The lough is about 
16 miles (26 km) long and 4 miles (6 km) 
wide, with a very narrow entrance, which cuts 
across the northeast-southwest trend of the 
rocks in the area. The «edges of the lough are 
characterized by many dmmlins, or long oval 
mounds, which are also seen in submerged 
form in the lough. Strangford Lough afforded 
sheltered entry to northeastern Ireland from 
early times, and there is plentiful evidence of 
old settlements around its shores.
Strangford Treaty (1810), agreement be­
tween the Portuguese government, then in ex­
ile in its Brazilian colony, and Great Britain, 
represented by its ambassador, Lord Strang­
ford. The treaty provided for the importation 
of British manufactures into Brazil and the ex- 
portation of Brazilian agricultural produce to 
Great Britain; also, British naval vessels were 
allowed to be reSupplied in Brazilian ports, 
British Protestants were given freedom of wor­
ship in Brazil, and cases involving British sub­
jects resident in Brazil were to be tried only 
before judges appointed by the British crown. 
The treaty gave Britain the sole right to these 
commercial privileges in Brazil. Its initial ef­
fects on Brazilian manufacturing were delete- 
rious, although it contributed in the long run 
to the nation’s commerce.
strangles, horse disease caused by Streptococ­
cus equi, a bacterium that invades nasal and 
throat passages and forms abscesses in lymph 
nodes and other parts of the body. It is one of 
a group of diseases called distemper of horses. 
Young horses are most susceptible to it, and 
outbreaks of the disease usually occur where a 
number of horses are stabled. Mortality is low. 
Treatment includes complete rest and antibi- 
otic therapy. Isolation of infected animals and 
rigid sanitation of quarters help reduce the 
spread of the disease. Preventive preparations 
are used but are not always effective.
Stranitzky, Joseph Anton (b. 1676, Graz?, 
Austria—d. May 19, 1726, Vienna), actor and 
manager of the indigenous Austrian popu­
lär theatre who developed the improvisational 
character Hanswurst.

Stranitzky began his career as an itinerant
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puppeteer. After his arrival in Vienna (c. 1705) 
Stranitzky formed his own Company, which 
performed burlesques and farces in German, 
often based on Italian libretti. By 1711 Stra­
nitzky and his tröupe had become so populär 
that they were allowed to take possession of 
Vienna’s newly constructed Kämtnertor the­
atre that same year, thus making it the first 
permanent home of German-language com­
edy.

Stranitzky’s success rested in large part on 
his portrayal of Hanswurst, the sly, knowing, 
Viennese servant character he adopted and 
modified to provide opportunity for impro- 
vised comedy within vemacular, coarsely hu- 
morous plays called Haupt und Staatsaktionen 
(“chief and state plays”). Fourteen of these 
plays attributable to Stranitzky still exist; they 
reveal how he adapted opera libretti for his 
materials. A year before his death, Stranitzky 
called Gottfried Prehauser to Vienna to por- 
tray Hanswurst and manage the Company, but 
the character was already so populär that it 
had been copied, costume and all, by comedi- 
ans throughout Austria and Germany. Hans­
wurst was further modified by Franz Schuch 
at midcentury but disappeared with the de­
cline in popularity of improvised comedy at 
the end of the 18th Century.
Straparola, Gianfrancesco (b. c. 1480, Ca- 
ravaggio, Duchy of Milan—d. after 1557), 
Italian author of one of the earliest and most 
important collections of traditional tales.

Straparola’s Piacevoli notti (1550-53; The 
Nights of Straparola) contains 75 noveiias 
(short prose tales) that were later used as 
source material by Shakespeare, Molière, and 
others; it introduced into European literature 
20 folktales, among them “Beauty and the 
Beast” and “Puss in Boots.” Straparola’s tales, 
drawn from many sources, soon became fa­
mous throughout Europe. Using a technique 
borrowed from Boccaccio’s Decameron, Stra­
parola set his stories within a frame. Each one 
is told on a successive night by a party of 
men and women relaxing at Murano, a sub- 
urb of Venice. Little is known of Straparola’s 
personal life.
strapwork, decorative motif, in flat relief, 
consisting variously of interlaced scrollwork, 
braiding, shield forms, or cross-hatching, of­
ten pierced with circular or oval holes. At 
times strapwork is bordered with a raised fillet 
(band). The whole design is usually formed

Strapwork, ceiling of the Long Gallery, Bllckling Hall, 
Norfolk, England, 1626
A.F. Kersting



Strasberg, Lee 302

of connected units, all on the same plane, 
as thotxgh made by an elaborately cut and 
pierced strap that has been applied to a flat 
surface.
Strapwork is usually done in wood, metal, 

or piaster, although stone has been used oc- 
casionally, as in the Salzhaus at Frankfurt 
am Main (late 16th Century). Developed from 
the flat scrolls common in Islämic metalwork, 
strapwork was used extensively in the 16th 
and early 17th centuries and was a character­
istic form of Mannerist decoration.

In Flanders, the Netherlands, and Germany, 
strapwork was most fully developed. It was 
usually only a subordinate decorative motif in 
Germany, but in the architectural omamen­
tation and fumiture of the Low Countries, it 
was often the only type of ornament used. 
Strapwork was introduced into England in the 
late 16th Century by Flemish and German 
woodworkers, and it was made populär in 
18th-century French decoration by Jean Be- 
rain, court designer to Louis XIV.
Strasberg, Lee (b. Nov. 17, 1901, Budzanow, 
Pol., Austria-Hungary—d. Feb. 17, 1982, New 
York City), theatre director, teacher, and ac­
tor, known as the chief American exponent of 
“method acting,” or the Stanislavsky method 
{q.v.), in which the actor is encouraged to 
use his emotional experience and memory in 
preparing to “live” a role.

Strasberg’s family emigrated to the United 
States when he was seven, and he grew up on 
the Lower East Side of New York City. By 
the age of 15 he had begun acting in plays 
at the Christie Street Settlement House; and 
he later took lessons at the American Lab­
oratory Theatre, whose instructors, Richard 
Boleslavski and Maria Ouspenskaya, had stud­
ied in Moscow under Konstantin Stanislavsky. 
Strasberg began his professional career in the
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stage manager. In 1931 he joined with Harold 
Cl urm an and Cheryl Crawford to form the 
Group Theatre, which for 10 years staged a 
number of brilliant experimental plays, in­
cluding the Pulitzer Prize-winning Men in 
White {\92>A).
From 1941 to 1948 he was in Hollywood for 

what he later called “an unfruitful but nev- 
ertheless educational experience.” In 1948 he 
was back in Manhattan, having joined Actors 
Studio, Inc., which had been founded the pre- 
vious year by Elia Kazan, Cheryl Crawford, 
and Robert Lewis, all former associates of the 
Group Theatre. Strasberg was artistic director

of the Actors Studio from 1948 until his death, 
counselling such students in “The Method” 
over the years as Julie Haitis, Geraldine Page, 
Marlon Brando, Anne Bancroft, Rod Steiger, 
Eli Wallach, Patricia Neal, Sidney Poitier, 
Dustin Hoffmann, and Robert DeNiro, and 
developing such noted plays as A Hatful of 
Rain, Any Wednesday, and The Night of the 
Iguana.

Strasberg made his film acting debut in The 
Godfather, Part II (1974) and later also ap­
peared in The Cassandra Crossing (1977), 
And Justice for AU (1979), Boardwalk (1979), 
and Going in Style (1979).
Strasbourg, German strassburg, city, Cap­
ital of Bas-Rhin département, Alsace region, 
eastern France, 2.5 mi (4 km) west of the 
Rhine on the France-Germany frontier.

Strasbourg is the seat of the Council of 
Europe, an episcopal see, a university town, 
and an international Communications centre. 
The river port, east of the city on the Rhine, 
connected with the Rhone and the Mame 
rivers by canals, is one of the main French 
grain ports and also handles fuel oil, food, 
and industrial products. Strasbourg became 
an industrial centre after World War II with 
petroleum refineries, metallurgical works, and 
food-processing plants. It is traversed by the 
River lil, which divides to form an island on 
which the old town and most of the famous 
buildings are situated.

The l lth-l5th-century cathedral of Notre- 
Dame, damaged in 1870 and in World War 
II, has been carefully restored. Built of red 
Vosges sandstone, it is a harmonious edifice 
despite the variety of its architectural styles. 
It has an asymmetrical facade (mainly I3th 
Century) with fine sculptured portals and only 
oné tower, which has a tall (455 ft [139 m]) 
and graceful I5th-century spire. During the 
French Revolution a number of sculptures 
were removed to avert their destruction. Some 
of them, together with vestiges from other
ï7 f£ x m r» V i n L  11 a o  n r a  a v L i L i + n / I  *■*-» -ft-» r»i  iv i iv i i  u i Kj ^ a iiiu il^ u  ah iii^  m u i^ u  II

de 1’Oeuvre Notre-Dame, next to the cathe­
dral.

The 18th-century Chateau des Rohan, a for­
mer episcopal palace, houses three rich muse­
ums. The district called La Petite France has 
very well-preserved old streets with wooden 
houses, as well as some picturesque canals.

The city was originally a Celtic village; it 
became a garrison town under the Romans. It 
was captured in the 5th Century by the Franks, 
who called it Strateburgum, from which the 
present name is derived. In 842 Charles II the 
Bald, king of the West Franks, and Louis I 
the German, king of the East Franks, took an

oath of alliance there, the Serment de Stras­
bourg, a text of which is the oldest written 
document in Old French. After a struggle for 
power between the citizens and the bishops 
in the Middle Ages, Strasbourg became a free 
city within the Holy Roman Empire.

It was mainly Protestant after the Refor­
mation but cautiously avoided the religious 
conflicts of the Thirty Years’ War (1618—
48). In 1681 Louis XIV of France seized the 
city in peacetime and obtained ratification for 
his arbitrary action by the Treaty of Rijswijk 
(1697). The town retained its privileges until 
the French Revolution. In 1792 Rouget de 
Lisle, a French poet, musician, and soldier, 
composed in Strasbourg the anthem of the 
Rhine Army, since known as “La Marseil­
laise.” In the Franco-German War (1870-71) 
the Germans captured Strasbourg after a 50- 
day siege and annexed it. The city reverted to 
France after World War I. It was occupied by 
Germany again (1940-44) during World War 
II. The city gained international status with 
the opening in 1979 óf the European Assem­
bly, representing electorates in the member 
countries of the Eufopean Economie Com­
munity. Pop. (1982) 247,068.
Strasbourg I, II, and III, Universitiés
of, French universités de Strasbourg i, 
ii, a n d  in, autonomous state-financed institu- 
tions of higher learning in Strasbourg, France, 
established in 1970 under France’s 1968 Ori­
entation Act, reforming higher education, äs 
successors to the former University of Stras­
bourg. The original university was founded by 
Protestants in 1537 as a German gymnasium 
(secondary school for the study of the classics) 
when Strasbourg belonged to Germany. The 
gymnasium became an academy in 1566 and 
a university in 1621.

The school was influenced from its begin­
ning by the Protestant Reformation, especially 
by John Calvin, the French Protestant theolo- 
gian of the Reformation, and the continuing 
struggle between France and Germany for the 
control of the province of Alsace (now Bas- 
Rhin). The Germans of Strasbourg embraced 
the French Revolution; however, the univer­
sity was suppressed in 1792. After the Franco- 
Prussian War ended in 1871, France ceded 
Strasbourg to Germany and the University 
of Strasbourg was rèplaced by German Uni­
versity (1872-1918). In 1919 the city again 
came under French control and the university 
was reestablished as an autonomous French 
university, under an 1896 ordinance. From 
1939 to 1945, during the German Occupation 
of World War II, the faculties were moved 
to Clermont Ferrand University in central 
France, then back to Strasbourg in 1945.
Johann Sturm (1509-89), the principal 

founder, directed the Strasbourg Gymnasium 
for more than 40 years. His method of graded 
courses of studies shaped secondary school 
programs throughout Europe. Johann Wolf­
gang von Goethe (1749-1832), German poet, 
dramatist, novelist, and scientist, completed 
law studies at Strasbourg in 1771. Louis Pas­
teur (1822-95) began his research on fermen- 
tation at the university in 1849, while he was 
a professor of Science there. Albert Schweitzer 
(1875-1965), German philosopher, physician, 
musician, and theologian, studied medicine 
there from 1905 to 1913. Schweitzer was also 
principal of St. Thomas Theological College 
at the university.

The modem universities are composed of 
a number of units, each having administra­
tive and academie independence. Louis Pas­
teur University (Strasbourg I) is the school of 
medicine and Sciences, with related research 
centres and an observatory. The University of 
Human Sciences (Strasbourg II) replaced the 
original university. It has units of languages 
and letters, philosophy and theology (both 
Catholic and Protestant), and supplementary 
research centres, and it also includes the In-

Chäteau des Rohan, Strasbourg, Fr.
Art Resource— EB Inc.



stitute of French Studies for Foreign Students. 
Strasbourg III is the University of Juridical, 
Political, and Social Sciences.
Strasbourg ware, pottery made mostly in 
Strasbourg, Fr., under the direction of mem­
bers of the Hannong family from 1721 to 1780. 
The factory was founded by Charles-Francois 
Hannong and later administered (1730-60) by

Strasbourg faience lavabo by 
Paul-Antoine Hannong, 1749-60; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum,
London; photograph, EB Inc.

his son Paul-Antoine and then by the latter’s 
son Joseph-Adam (1762-80). Faience (tin- 
glazed earthenware) and porcelain were the 
principal products of the Hannong enterprise.

Strasbourg faience products included large 
tureens designed by Paul in forms such as 
pumpkins and cabbages, as well as naturalis- 
tic figures of animals; his work ranged from 
omate Rococo pieces, such as clock cases, 
to plates with comparatively unsophisticated 
floral decoration. Joseph favoured vessels that 
resembled basketwork. The Hannongs were 
early practitioners of overglaze painting in 
France, and Strasbourg colour schemes were 
often dominated by an intense carmine.

The development of porcelain production at 
the Hannong factory owed much to the ar- 
rival in 1753 of Johann Jakob Ringler, who 
had learned the secret of making porcelain at 
Vienna. Because of the prohibition in 1753 by 
the royal factory of Sèvres of porcelain mak­
ing at other French factories, Paul Hannong 
moved his porcelain enteiprise to Frankenthal, 
Ger., in 1755. The prohibition being relaxed 
in 1766, PauFs son Joseph resumed making 
porcelain at Strasbourg. He did not prosper, 
however, and in 1780 he fled because of debt.
Strasburger, Eduard Adolf (b. Feb. 1,1844, 
Warsaw, Pol.—d. May 18, 1912, Bonn, Ger.), 
German plant cytologist who elucidated the 
process of nuclear division in the plant king­
dom.

Strasburger was educated at the universities 
of Paris, Bonn, and Jena, where he received 
a Ph.D. in 1866. He taught at the universi­
ties of Warsaw (1868), Jena (1869-80), and 
Bonn (1880-1912). Strasburger’s earliest re­
search was a continuation of the work begun 
by the German botanist Wilhelm Hofmeister 
on the altemation of generations. Strasburger 
was the first to provide an accurate description 
of the embryonic sac in gymnosperms (such 
as conifers) and angiosperms (the flowering 
plants) along with a demonstration of double 
fertilization in the angiosperms. He set forth 
the basic principles of mitosis in his Über 
Zellbildung und Zelltheilung (1876; “On Cell 
Formation and Cell Division”), and in each 
succeeding edition he clarified and modified 
the description of the process until in the third 
edition (1880) he enunciated one of the mod­

em laws of plant cytology: that new nuclei 
can arise only from the division of other nu­
clei. In 1882 he devised the terms cytoplasm 
and nucleoplasm to describe the cell body and 
nucleus, respectively. Next, he showed that 
during fertilization in the flowering plants the 
nucleus is the primary structure concemed in 
heredity. In 1888 he established that the nu­
clei of the germ cells of angiosperms undergo 
meiosis—i.e., a reduction division yielding 
nuclei with half the number of chromosomes 
of the original nuclei.

Strasburger’s later work on the upward 
movement of sap proved that the process is 
physical rather than physiological. With other 
outstanding botanists, he wrote Lehrbuch der 
Botanik (1894; “Textbook of Botany”).
Strassburg: see Strasbourg.
Strassburg, Gottfried von (poet): see Gott­
fried von Strassburg.
Strasser, Gregor and Otto (respectively b. 
May 31, 1892, Geisenfeid, Ger.—d. June 30, 
1934, Berlin; b. Sept. 10, 1897, Windsheim— 
d. Aug. 27, 1974, Munich), brothers who 
occupied leading positions in the National 
Socialist German Workers’ (Nazi) Party dur­
ing its formative period. Their leftist leanings 
and Opposition to Adolf Hitler caused their 
downfall shortly before the latter’s accession 
to power.

The brothers were bom into a Bavar­
ian middle-class family. Gregor joined the 
fledgling Nazi Party in 1920, and in 1923 he 
participated in Hitler’s Munich (Beer Hall) 
Putsch; during Hitler’s subsequent imprison- 
ment, he came to head the outlawed party. 
Gregor was an effective public speaker and 
gifted organizer, and after Hitler’s release he 
took over the party Organization in north­
em Germany, was elected to the Reichstag 
(federal lower house), and soon built a mass 
movement with the help of his brother Otto 
and the young Joseph Goebbels. The Strasser 
brothers appealed to the lower-middle classes 
and the Proletariat by advocating a socialism 
couched in nationalist and racist terminology; 
the Nazi gains at the polls after 1928 were 
partly due to their efforts. Otto, however, be­
came disillusioned with Hitler when he began 
to realize that the National Socialist German 
Workers’ Party as it was evolving under Hit­
ler’s leaderhip was becoming neither socialist 
nor a party of the workers. After Hitler began 
forming alliances with Germany’s industrial 
magnates in retum for their financial support, 
Otto left the party (1930) and organized the 
Schwarze Front (Black Front).
Gregor, on the other hand, remained with 

Hitler and, by the early 1930s, was head of the 
Nazi political organization and second only 
to Hitler in power and popularity. As leader 
of the party’s left wing, however, he opposed 
Hitler’s courting of big business as well as his 
anti-Semitism and instead favoured radical 
social reforms along socialist lines. He finally 
resigned his party offices in 1932. Hitler was 
able to avert large-scale losses in membership 
after Strasser’s defection, and after Hitler’s 
accession to the chancellorship, the brothers 
lost almost all their influence. Gregor was 
murdered on Hitler’s orders during the Rohm 
purge of 1934. Otto managed to escape and 
went into exile. He finally settled in Canada. 
Returning to Germany in 1955, he failed in 
an attempt to reenter politics.
Strassmann, Fritz (b. Feb. 22, 1902, Bop- 
pard, Ger.—d. April 22,1980, Mainz, W.Ger.), 
German physical chemist who, with Otto 
Hahn, discovered neutron-induced nuclear fis- 
sion in uranium (1938) and thereby opened 
the field of atomic energy.

Strassmann received his Ph.D. from the 
Technical University in Hannover in 1929. 
He helped develop the rubidium-strontium 
method of dating widely used in geochronol- 
ogy. Beginning in 1934 he joined Hahn and
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Lise Meitner in their investigations of the ra- 
dioactive products formed when uranium is 
bombarded by neutrons. Strassmann’s mas- 
tery of analytical chemistry contributed to 
the team’s recognition of the lighter elements 
produced from neutron bombardment, which 
were the result of the Splitting of the uranium 
atom into two lighter atoms.

After serving briefly on the staffs of the 
Hannover and Kaiser Wilhelm institutes (de­
stroyed in 1944), in 1946 Strassmann became 
professor of inorganic and nuclear chemistry at 
the University of Mainz, where he established 
the Institute of Inorganic Chemistry (later the 
Institute of Nuclear Chemistry). From 1945 
to 1953 he was director of the chemistry 
department at the Max Planck Institute for 
Chemistry.
strata, sheetlike masses of sedimentary (and 
some igneous) rocks of one kind lying between 
beds of other kinds. See stratification.
Strategie Arms Limitation Talks (salt), 
negotiations between the United States and 
the Soviet Union aimed at curtailing the man­
ufacture of strategie missiles capable of car­
rying nuclear weapons. The first agreements, 
known as SALT I and SALT II, were signed 
by the United States and the Union of So­
viet Socialist Republics in 1972 and 1979, 
respectively, and were intended to restrain the 
arms race in strategie (long-range or inter- 
continental) nuclear weapons. First suggested 
by President Lyndon Johnson in 1967, strate­
gie arms limitation talks were agreed on by 
the two superpowers in the summer of 1968, 
but progress was interrupted by the Soviet 
invasion of Czechoslovakia in August of that 
year. Full-scale negotiations did not begin un­
til November 1969.

Of the resulting complex of agreements 
(SALT I), the most important were the Treaty 
on Anti-Ballistic Missile (ABM) Systems and 
the Interim Agreement and Protocol on Lim­
itation of Strategie Offensive Weapons. Both 
were ̂ signed by President Richard Nixon for 
the United States and Leonid I. Brezhnev, 
general secretary of the Soviet Communist 
Party, for the U.S.S.R. on May 26, 1972, at a 
summit meeting in Moscow that was a high 
point of U.S.-Soviet détente.

The ABM treaty, for an indefinite period 
but subject to review every five years, limited 
each side to two ABM deployment areas, with 
restrictions that prevented either party from 
defending its entire territory and thus negat- 
ing the deterrent effect of the other’s strategie 
forces. It was ratified by the U.S. Senate on 
Aug. 3, 1972. The Interim Agreement froze 
each side’s number of intercontinental ballis- 
tic missiles (ICBM) and submarine-launched 
ballistic missiles at current levels for five years, 
pending negotiation of a more detailed SALT 
II. As an executive agreement, it did not re- 
quire U.S. Senate ratification, but it was ap- 
proved by Congress in a joint resolution. Both 
the treaty and the Interim Agreement came 
into force on Oct. 3, 1972.

The SALT II negotiations opened late in 1972 
and continued seven years. A tentative agree­
ment limiting each side to 2,400 strategie deliv- 
ery vehicles was signed by Brezhnev and Pres­
ident Gerald Ford in Vladivostok, U.S.S.R., 
in November 1974, but translating it into a 
treaty proved difficult. A basic problem was 
the asymmetry between the strategie forces of 
the two countries, the U.S.S.R. having concen- 
trated on missiles with large warheads while 
the United States had developed smaller mis­
siles of greater accuracy. Questions also arose 
as to new technologies under development, 
matters of definition (such as whether the So­
viet Backfire bomber should be considered a 
strategie weapon), and verification.
As finally negotiated, SALT II feil into four
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parts: the treaty proper, a protocol setting 
forth agreed statements and understandings, 
a statement by Brezhnev promising to limit 
the range and production of the Backfire, and 
a Statement of Principles on SALT III. The 
treaty set limits on the number of strategie 
launchers (i.e., missiles that can be equipped 
with multiple independently targetable reentry 
vehicles [MIRV]), with the object of deferring 
the time when both sides’ land-based ICBM 
Systems would become vulnerable to attack 
from such missiles. Limits were also put on 
the number of MIRVed ICBMs, MIRVed sub- 
marine-launched ballistic missiles (SLBMs), 
bombers armed with cruise missiles, and the 
total number of strategie launchers. The SALT 
II treaty was signed by President Jimmy Carter 
and Brezhnev in Vienna on June 18, 1979, 
and was submitted to the U.S. Senate for rat- 
ification shortly thereafter.

Unlike SALT I, however, SALT II was not 
generally welcomed by the U.S. Congress and 
public. The climate of international relations 
had changed, with détente giving way to in­
creased U.S.-Soviet tensions. Also, the treaty 
was highly technical and subject to varying 
interpretations, giving rise to suspicions that 
the United States had been outmaneuvered, 
and determined Opposition arose both within 
and outside the Senate. Ratification was by no 
means certain when, in January 1980, Presi­
dent Carter removed the treaty from consider- 
ation in the aftermath of the Soviet invasion 
of Afghanistan. Both the United States and the 
Soviet Union agreed unilaterally to observe 
SALT I and SALT II pending clarification of 
the status of SALT II, although accusations of 
violations arose regularly.

Both before and after his election to the 
U.S. presidency in 1980, Ronald Reagan de- 
nounced SALT II and 'called for its rene- 
gotiation, as well as for a buildup of U.S. 
defense forces. He continued io observe the 
SALT limits, however, and under some pres­
sure from the European members of NATO 
and a resurgent peace movement, called for 
the resumption of talks, which he renamed 
Strategie arms reduction talks (START). The 
START negotiations between U.S. and Soviet 
delegations opened in Geneva in 1982, but the 
Soviets withdrew in November 1983 in reac- 
tion to NATO’s deployment of intermediate- 
range missiles in Europe. START negotiations 
resumed in 1985, but progress toward a con- 
clusion was painfully slow.
Strategie Defense Initiative (sdi), byname 
star wars, proposed U.S. strategie defensive 
system against potential nuclear attacks from 
the Soviet Union. The SDI was first proposed 
by President Ronald W. Reagan in a nation- 
wide television address on March 23, 1983. 
Because parts of the defensive system that 
Reagan advocated would be based in space, 
the proposed system was dubbed “Star Wars,” 
after the space weaponry of a populär motion 
picture of the same name.

The SDI was intended to defend the United 
States from attack from Soviet intercontinen- 
tal ballistic missiles (ICBMs) by intercepting 
the missiles at various phases of their flight. 
For the interception, the SDI would require 
extremely advanced technological Systems, yet 
to be researched and developed. Among the 
potential components of the defense system 
were both space- and earth-based laser battle 
stations, which, by a combination of meth­
ods, would direct their killing beams toward 
moving Soviet targets. Air-based missile plat­
forms and ground-based missiles using other 
nonnuclear killing mechanisms would consti- 
tute the rear echelon of defense and would 
be concentrated around such major targets as 
U.S. ICBM silos. The sensors to detect Soviet 
attacks could be based on the ground, in the

air, and in space and could use radar, optical, 
and infrared threat-detection Systems.

Though initial funding for the SDI had been 
approved by the U.S. Congress by the mid- 
1980s, the program aroused a heated debate 
among both arms experts and public officials 
over its military and political implications 
and its technical feasibility. Proponents of the 
SDI asserted that the overwhelming techno­
logical obstacles to its implementation could 
eventually be overcome and that an effec­
tive defensive system would deter potential 
Soviet attacks. Critics of the program argued 
variously that: (1) the SDI could never truly 
protect the United States from nuclear attack 
because the extremely complex system would 
have to work perfectly the first time it was 
used; (2) the program would open the way 
for a new and vastly expensive arms race by 
both superpowers in defensive and even of­
fensive weapons; and (3) it would undermine 
the 1974 Protocol to the Anti-Ballistic Missile 
(ABM) Treaty of 1972 banning more than one 
ABM site for each superpower and, in general, 
would weaken the prospects for further arms- 
control agreements. Testing continued on a 
number of SDI-related devices and capabili- 
ties.
strategie weapons system, any weapons Sys­
tem designed to strike an enemy at the source 
of his military, economic, or political power. 
In practice, this means destroying a nation’s 
cities, factories, military bases, transportation 
and Communications infrastructure, and seat 
of government. Strategie weapons Systems use 
atomic or thermonuclear devices, since only 
these weapons have sufficiënt explosive power 
to destroy, with relative ease and quickness, 
the entire war-making capability of a large na- 
tion. The term strategie weapons system refers 
not merely to the explosive devices themselves 
but rather to the complex delivery Systems 
that enable these warheads to reach their tar­
gets. Indeed, the distinguishing feature of a 
strategie weapons system is its ability to de- 
liver thermonuclear warheads accurately from 
one continent to another.

Strategie weapons Systems can consist of any 
of the following delivery Systems: interconti- 
nental ballistic missiles (ICBMs), that is, mis­
siles having a range exceeding 3,500 miles 
(5,630 km); some intermediate-range ballistic 
missiles (IRBMs), that is, missiles having a 
range between 600 and 3,500 miles (965 and 
5,630 km); submarine-launched ballistic mis­
siles, which are in effect IRBMs or ICBMs 
launched from submarines; and cruise mis­
siles, which are shorter-range missiles that 
can be launched from aircraft, ships, or sub­
marines, and can thereby reach strategie dis- 
tances. All of these delivery Systems carry 
thermonuclear warheads. Another important 
strategie weapons system is that of long-range 
heavy bombers, or strategie bombers, which 
can fly intercontinental distances and drop 
free-fall bombs or launch cruise missiles, both 
thermonuclear-armed.

The considérations involved in managing the 
storage, maintenance, and accurate delivery 
of these weapons are numerous. The missile 
itself requires maintenance and security of its 
propulsion system and propellant; its intemal 
guidance system; its on-board computer, if 
any; and its payload, the reentry vehicle (RV) 
or warhead. If it carries a cluster of multiple 
independently targeted RVs (MIRVs), then 
the risk is multiplied. In addition, the silo in 
which each missile is mounted—or the sub­
marine or airplane, and, if the latter, its base— 
and its readiness to function when needed are 
concerns, as are the up-to-dateness of the tar­
get each RV is programmed to hit, the launch- 
control procedure, and the intricate Commu­
nications web that holds the system together.
Five countries—the United States, the So­

viet Union, China, the United Kingdom, and 
France—operated such Systems in the late

20th Century, but only the first two main- 
tained missile arsenals large enough to require 
strategie weapons Systems o f extreme com- 
plexity.

In the late 20th Century, Westem knowledge 
of the strategie weapons system of China was 
limited. At least 60 IRBMs were known to be 
stationed in westem China, and small numbers 
of ICBMs were known to exist. The Chinese 
also possessed a type of submarine-launched 
ballistic missile (SLBM). France maintained 
two strategie Systems in the late 20th Cen­
tury. One was built around a two-stage, solid- 
fueled IRBM carrying a thermonuclear war­
head. The other was based on a submarine- 
launched IRBM with three solid-propellant 
stages. The United Kingdom operated a sub­
marine-launched system equipped with older 
U.S. Polaris missiles.

In the 1980s, the United States and the So­
viet Union both had numerous Systems in 
Operation, several more that had been retired, 
and several others that were in development.

The United States had two active ICBM Sys­
tems—the Minuteman, with 950 missiles, and 
the newer MX, with 50 missiles. The United 
States had cruise missiles for launching from 
submarines, surface ships, and land, and from 
the bombers of the Strategie Air Command 
(SAC). The other U.S. missile Systems—the 
obsolescent Polaris, and the Poseidon and Tri­
dent Systems—were all submarine-launched. 
All U.S. missile Systems used solid propellant. 
SAC had two types of strategie bombers, the 
B-52 and the newer B-l.
In the late 20th Century, the Soviet Union 

maintained numerous major silo-launched 
ICBM Systems, with the U.S. designations 
of SS-11, SS-16, SS-17, SS-18, SS-19, SS-20, 
SS-23, SS-24, and SS-25, and totaling more 
than 1,500 missiles in all. The Soviet Union 
also had at least four submarine-launched Sys­
tems and three types of strategie bombers. The 
latest Soviet ICBMs used solid propellants, in 
contrast to their liquid-fueled predecessors.

Most of the missiles in both U.S. and Soviet 
service had intemal computers, all could carry 
thermonuclear warheads and virtually all did 
so, and most had the capacity to carry from 3 
to 14 or more MIRVs. Cruise missiles could 
carry only one warhead.
Each of these weapons Systems was an in­

tricate network of Communications among 
people and missiles can*ying hydrogen bombs. 
Elaborate design, engineering, and program- 
ming of the “fail-safe” variety was meant to 
minimize the chance that a computer failure 
or some simple accident would set off a major 
catastrophe. For this reason, the most critical 
concern in the maintenance and Operation 
of strategie weapons Systems was to provide 
certain and secure communication between 
civil and military commanders and to provide 
“backup” computer and other facilities wher- 
ever failure of a component could have lethal 
consequences.
strategus, plural strategi, Greek stratë- 
gos, plural strategoi, in ancient Greece, a 
general, frequently functioning as a state offi­
cer with wider functions; also, a high official 
in medieval Byzantium.

An annual board of 10 strategi was intro­
duced in Athens during the reorganization of 
the tribal system under Cleisthenes (c. 508 
bc), each of the 10 tribal units being repre­
sented in the army by a taxis (“regiment”) led 
by a strategus. At the Battle of Marathon in 
490 the 10 strategi formed a council, which 
advised the polemarch. After 487, when the 
archons came to be chosen by lot, the pole­
march was superseded by the strategi as Com­
mander of the army, and the command of 
the taxeis passed to taxiarchs subordinate to 
them. Usually several strategi were assigned to 
a particular Operation; sometimes one strate­
gus alone received command of a small-scale 
campaign, and occasionally all 10 may have



been employed on a major undertaking. When 
more than one strategus shared command of 
a campaign, they were in law equal, and any 
predominance that one of them may have ex- 
ercised depended on his personal qualities.

In the 5th Century the strategi exercised po­
litical influence, especially in foreign affairs. 
They may have had special rights of access 
to the Boule (council), which prepared the 
agenda for the Ecclesia (assembly). Some­
times they conducted negotiations with for­
eign States, but treaties needed ratification by 
the Ecclesia. They were often included among 
the officers required to swear to treaties on be­
half of the state. The importance of the office 
was further enhanced by two aspects: it was 
elective, as opposed to the magistracies filled 
by lot, and allowed the strategi indefinite re- 
election. Men commanding public confidence 
could thus establish themselves in consider­
able power, owing to the continuity and time 
afforded by the office.

In Hellenistic Greece the strategi became 
supreme magistrates in most federations and 
leagues (e.g., the Achaean and Aetolian). 
Alexander the Great and his generals and 
the Macedonian kings also appointed officers 
with this title. Strategi as civil govemors of 
nomes—having almost completely lost their 
military character—appeared in Egypt in the 
3rd Century bc and continued under Roman 
rule until the 4th Century a d .
strategy, in warfare, the Science or art of em- 
ploying all the military, economie, political, 
and other resources of a nation to achieve 
the objects of war. This is the modern mean- 
ing, reflecting the need for general military 
and economie mobilization for warfare. In the 
18th and early 19th centuries, however, when 
the term first became current, strategy denoted 
the art of projecting and directing campaigns 
and the movements and dispositions of mili­
tary forces in war.

A brief treatment of strategy follows. For füll 
treatment, see macropaedia: War, The The­
ory and Conduct of.

Strategy has traditionally been distinguished 
from tactics in the following ways: (1) strat­
egy deals with the entire theatre of war and 
the use of battles to win war, while tactics 
is concerned primarily with the use of troops 
and equipment to win battles; and (2) tactics 
is concerned with the handling of troops on 
the battlefield, while strategy deals with the 
favourable positioning of those troops as a 
prelude to battle.

Although such great historical generals as 
Alexander the Great, Hannibal, and Julius 
Caesar have been singled out as forerunners of 
the modem art of strategy in their farsighted 
and careful planning of campaigns, the foun­
dations of the ancient art of warfare were tac­
tics and battles. It was only with the growth of 
professional armies and the Napoleonic cam­
paigns of the early part of the 19th Century 
that the principles of modern strategy took 
shape. The operational strategies of Napoleon 
principally consisted of the concentration of 
all his forces against the enemy at a critical 
point, the careful preparation and the uniting 
of forces before the action to deliver an over- 
powering weight of striking power in a shock 
attack, and the selection of battlegrounds ad- 
vantageous to his forces. All these strategies 
formed classic illustrations by which succeed- 
ing military scientists such as Carl von Clause- 
witz could identify the underlying principles 
of modem warfare. Clausewitz asserted that 
military and political strategy must go hand in 
hand and that victory in war was achieved by 
the destruction of the enemy’s forces on the 
battlefield rather than by the mere occupation 
of territory. He also was the first to define 
strategy as the employment of battles to gain 
the end of war.

The American Civil War marked a transi- 
tion to a new era of strategy; for example,

the accurate firepower of the long-range in- 
fantry rifle shattered the effectiveness of the 
rapidly concentrated infantry attack in which 
Napoleonic strategy had culminated. The vic­
tory of the more populous and industrialized 
North over the agrarian South also revealed 
the growing strategie importance of economie 
and manpower resources in war.

Several schools of strategie thought arose in 
the late 19th and early 20th centuries, ranging 
from the emphasis by German military leaders 
on victory by decisive battle and skillful of­
fensive action to the American Alfred Thayer 
Mahan’s stress on the conduct of economie 
warfare by the application of sea power and 
its concomitant control of world trade. How­
ever, virtually all strategie doctrines of the 
time were confounded by the reality of World 
War I, in which the overwhelming firepower 
of such modern weapons as the machine gun 
and high-powered field artillery rendered clas­
sic military movements such as the frontal 
attack temporarily obsolete. Offensive warfare 
gave way to that of attrition and static defense, 
to the use of the naval blockade in an effort to 
starve the enemy and deny him vital raw ma­
terials, and to the systematic mobilization of 
a nation’s total human and material resources 
in a prolonged effort to break the will and 
fighting ability of the enemy.
Between the world wars strategie doctrines 

hovered uncertainly between the defensive 
mentality of the French and the growing num- 
bers of proponents of such new weapons as 
airplanes and tanks. The latter were proved 
right in the initial campaigns of World War II, 
when the Germans combined air power and 
swiftly moving tank columns into a new form 
of assault (blitzkrieg) that overthrew defensive 
superiority. The countervailing Allied strategy 
utilized the proven effectiveness of the new 
mobile weapons and counted on the superior 
industrial and manpower resources to turn 
the tide of battle. One important development 
of the war was the strategie bombardment of 
the enemy heartland from the air with the 
goal of destroying his industrial capacity and 
demoralizing his population. However, it was 
the final strategie (and tactical) innovation— 
the United States’ use of atomic bombs on the 
Japanese cities of Hiroshima and Nagasaki— 
that fundamentally altered the premises of 
modern grand strategy. The subsequent de­
velopment of even more powerful thermonu­
clear weapons and of intercontinental ballistic 
missiles Capable of striking any target in the 
world within minutes endowed the prospect of 
general war with the near-certainty of the mu­
tual annihilation of its participants. Thus, the 
main aim of the new nuclear strategy became 
not to win war (as had been the case with 
all previous military strategies), but simply to 
prevent the outbreak of nuclear war (deterrent 
strategy). Deterrence of a nuclear first strike 
by the enemy was ensured by the threat of 
massive retaliation on the part of the target na­
tion. The ensuing postwar arms race between 
the superpowers represented their attempts to 
maintain the quantitative and technological 
balance of destructive capacity needed to de- 
ter successful nuclear aggression by one side.
Strafford, city, seat (1853) of Perth County, 
southeastem Ontario, Canada, on the Avon 
River in the heart of dairy-farming country. 
The settlement was founded during the winter 
of 1831-32 by William Seargeant (or Sar­
gint), who erected the Shakespeare Hotel near 
the Avon; both the river and the settlement 
were originally called Little Thames, but both 
had received their present names by 1835, 
probably at the insistence of William Dun­
lop of the Canada (development) Company, 
to honour the birthplace of Shakespeare, at 
Stratford-upon-Avon in England.
The city is best known as the site of the Strat- 

ford Festival, held each summer since 1953; 
the festival’s theatrical performances, particu-
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larly of plays by Shakespeare, were originally 
directed by Tyrone Guthrie and are held in 
the Festival (built 1957) and Avon (acquired

1964) theatres. Lake Victoria, the centre of 
Stratford’s 175-ac (71-ha) park system, was 
created in the early 20th Century by damming 
the Avon for one of the city’s numerous mills 
(saw-, grist-, woolen). Railway repair shops, 
engineering industries, and light manufactur­
ing combine with the arts and tourism to form 
the city’s economic base. Inc. village, 1853; 
town, 1858; city, 1885. Pop. (1981) 26,262.
Stratford, urban town (township), Fairfield 
County, southeastem Connecticut, U.S., on 
the Long Island Sound and the Housatonic 
River, just east of Bridgeport. The original

The American Shakespeare Festival Theatre, 
Stratford, Conn.
Mark Sexton

site was a Pequannock Indian tract called 
Cupheag (Harbour). European settlers arrived 
in 1639, and their settlement was named, in 
1643, for either Stratford-upon-Avon or Strat- 
ford-le-Bow, in England. Confirmation of land 
titles and boundaries was granted by patent in 
1685. Stratford has several pre-Revolutionary 
houses, including the David Judson House 
and Museum (1723). Since 1955 the Ameri­
can Shakespeare Festival Theatre, overlooking 
the river and modeled after the old Globe 
Theatre in London, has been the site of an an­
nual summer cycle of plays. Early economic 
activities were shipbuilding and oyster fishing. 
Diversified manufactures now include aircraft 
engines, helicopters, industrial machinery, and 
machine tools. Pop. (1980) 50,541.
Stratford (de Redcliffe), Stratford Gan- 
ning, Viscount (b. Nov. 4, 1786, London—d. 
Aug. 14, 1880, Frant, Sussex, Eng.), diplomat
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who represented Great Britain at the Ottoman 
court for almost 20 years intermittently be­
tween 1810 and 1858, exerting a strong influ­
ence on Turkish policy.

Stratford Canning was a cousin of George 
Canning, British foreign secretary (1807-09, 
1822-27) and prime minister (1827). As 
chargé d’affaires and de facto ambassador at 
Constantinople (1810-12), he helped to ar- 
range the Treaty of Bucharest (May 28, 1812) 
between Turkey and Russia, thereby freeing 
Russian troops to resist a French invasion 
force led by Napoleon I. As minister to 
Switzerland (1814-18), he introduced a plan 
for a perpetually neutral Swiss confederation 
that was approved (March 20, 1815) by the 
Congress of Vienna. He then served (1820- 
23) as minister to the United States.

During his service as ambassador in Con­
stantinople in 1825-29 and in 1831, Canning 
was involved with the movement for Greek 
independence from Turkey. On his next em- 
bassies to Constantinople (1841 -46, 1848-51), 
he became a close friend of the sultan Abdül- 
mecid I and statesman Mustafa Re§id. Can­
ning encouraged the Tanzimat, a program of 
limited westemizing reforms for Turkey, and 
after 1848 he secured Turkish protection for 
Lajos Kossuth and other nationalist refugees 
from Hungary and Poland.
Created viscount in 1852, Canning was sent 

to Constantinople once more in 1853. He sup- 
ported the sultan’s resistance to Russia’s at­
tempts to increase its influence over Ottoman 
affairs but simultaneously tried, without suc­
cess, to prevent the outbreak of the Crimean 
War, in which Britain sided with Turkey. After

Stratford Canning, Viscount Stratford, 
painting by G.F. Watts, 1855; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

leaving Turkey in 1858, he lived in semiretire- 
ment. The peerage became extinct upon his 
death, his only son having predeceased him.
Stratford-on-Avon, district, county of War- 
wickshire, England. With an area of 377 
square miles (977 square km), it is in the 
southem part of the county and occupies al­
most half of the county. Its best-known feature 
is the town of Stratford-upon-Avon, famous 
for its associations with William Shakespeare. 
The district is overwhelmingly rural. In the 
vicinity of Alcester, an old village of Roman 
origin, are several large country houses open 
to the public; they include Ragley Hall and 
Coughton Court. Pop. (1985 est.) 104,600.
Stratford-upon-Avon, also called strat­
ford , parish (town), Stratford-on-Avon dis­
trict, county of Warwickshire, England, and 
the birthplace of William Shakespeare. It is 
a major British tourist centre because of its 
associations with Shakespeare. 

Stratford-upon-Avon stands where a Roman

Royal Shakespeare Theatre, Stratford-upon-Avon, 
Warwickshire
Kenneth Scowen

road forded the River Avon, and a 19th- 
century bridge still spans the river alongside 
a 15th-century arched stone bridge. The first 
royal charter was granted in 1553. Stratford- 
upon-Avon, for centuries a country market 
town, became a busy tourist centre because of 
its special association with Shakespeare, who 
was bom in 1564 in a half-timbered house in 
Henley Street. He attended the local grammar 
school adjoining the medieval chapel of the 
Guild of the Holy Cross. In 1597 Shakespeare 
retumed from London to the house known as 
New Place, where he died in 1616. His grave 
is in the parish church of Holy Trinity.

It was not until 1769—more than a Century 
and a half after the playwright’s death, when 
the actor-producer David Garrick inaugurated 
the first of the annual birthday celebrations— 
that an attempt was made to preserve build­
ings and other memorials of Shakespeare’s life 
in the town.

By the river, the group of modern buildings 
known as the Shakespeare Centre includes a 
library and art gallery (opened in 1881) and a 
theatre (opened in 1932). April 23—the date of 
Shakespeare’s death, and, approximately, also 
of his birth—is celebrated annually in Strat­
ford-upon-Avon, and every year from March 
until October there is a festival during which 
his plays are acted in the Royal Shakespeare 
Theatre. Pop. (1981) 20,911.
Strathclyde, British (as distinguished from 
Anglo-Saxon, Scottish, or Pictish) kingdom 
that, from about the 6th Century, had ex- 
tended over the basin of the River Clyde and 
adjacent westem Coastal districts, the former 
county of Ayr. Its Capital was Dumbarton, 
“fortress of the Britons,” then known as Al- 
clut. The name Strathclyde was not used until 
the 9th or 10th Century.

Converted to Christianity in the early 6th 
Century, the mén of Strathclyde, in alliance 
with the Cumbrians, later in the Century 
waged war against the still-pagan Anglo-Saxon 
kingdom of Bemicia (later part of the larger 
kingdom of Northumbria). In the 7th Cen­
tury, however, the Northumbrians established 
supremacy over the whole of Cumbria, but 
Strathclyde was not finally defeated until 756. 
Vikings overran and destroyed Dumbarton in 
870, and, in the first half of the 10th Cen­
tury, Strathclyde became subject to the Anglo- 
Saxon kings of England, one of whom, Ed­
mund I, in 945 leased it to Malcolm I, king 
of Scots. Thereafter, Strathclyde’s destiny lay 
with the Scots. It became a province of Scot­
land after the death of its king Owain the 
Bald, who in 1016 (or possibly 1018) helped 
Malcolm II to defeat the English at Carham.
Strathclyde, region of westem Scotland, cre­
ated by the administrative reorganization of 
1975, with an area of about 5,300 square 
miles (13,730 square km). It is divided into

the districts of Argyll and Bute, Dumbarton, 
City of Glasgow, Clydebank, Bearsden and 
Milngavie, Strathkelvin, Cumbemauld and 
Kilsyth, Monklands, Motherwell, Hamilton, 
East Kilbride, Eastwood, Clydesdale, Renfrew, 
Inverclyde, Cunninghame, Kilmarnock and 
Loudoun, Kyle and Carrick, and Cumnock 
and Doon Valley. The name of the ancient 
British kingdom that extended in pre-Anglian 
times far south into what is now northwest- 
ern England has been adopted to designate 
this new administrative region, which is dom- 
inated by the city region of Glasgow. Pop. 
(1986 est.) 2,344,585.
Strathcona and Mount Royal (of Mount 
Royal and of Glencoe), Donald Alexander 
Smith, Ist Baron (b. Aug. 6, 1820, For- 
res, Moray, Scot.—d. Jan. 21, 1914, London), 
Canadian für trader, financier, railway Pro­
moter, and statesman.

Smith was apprenticed to the Hudson’s Bay 
Company in 1838 and worked for many years 
at the für trade in Labrador. He served as chief 
commissioner for the Company in Canada 
from 1870 to 1874, and, after becoming the 
principal shareholder, he was governor of the 
Hudson’s Bay Company from 1889 to 1914.

Smith entered politics in 1870 as Conser- 
vative member for Winnipeg in the new 
Manitoba legislature. Becoming a member for 
Selkirk in the Canadian House of Commons 
in 1871, he withdrew his support of the Con­
servative leader Sir John Macdonald during 
the Pacific Scandal (1873), thus contributing 
to the defeat of the Conservative ministry. 
With his partners he successfully promoted 
the St. Paul, Minneapolis and Manitoba Rail­
way, but because of Macdonald’s antipathy he 
was not formally a member of the syndicate 
formed to build the Canadian Pacific Railway 
in 1880. Nevertheless, his financial support 
was vital to the enterprise, and he was ac- 
corded the honour of driving the last spike at 
Craigellachie, B.C., in 1885. He became pres­
ident of the Bank of Montreal in 1887 and 
honorary president in 1905.

Defeated in Selkirk in 1880, he returned to 
Parliament in 1887 and remained until 1896, 
when he was appointed high commissioner 
for Canada in London. There he was knighted 
in 1886 and was granted a peerage in 1897 
(revised 1900). His peerage passed to his only 
child, Margaret Charlotte Howard.
Strathkelvin, district, Strathclyde region, 
westem Scotland. Created by the reorganiza­
tion of 1975, it consists of part of the detached 
area of the former county of Dunbarton and 
small parts of the former counties of Stir­
ling and Lanark. The district (area 63 square 
miles [163 square km]), lies to the northeast 
of Glasgow and includes the small industrial 
and residential burghs of Bishopbriggs and 
Kirkintilloch, the seat of the district authority, 
and some farming country. Pop. (1986 est.) 
89,274.
stratification, the layering that occurs in 
most sedimentary rocks and those igneous 
rocks formed at the Earth’s surface, as from 
lava flows and volcanic fragmental deposits. 
The layers range from several millimetres to 
many metres in thickness and vary greatly in 
shape. Strata may range from thin sheets that 
cover many square kilometres to thick lenslike 
bodies that extend only a few metres laterally.

Planes of parting, or Separation between in­
dividual rock layers, are termed stratification 
planes. They are horizontal where Sediments 
are deposited as flat-lying layers, and they ex- 
hibit inclination where the depositional site 
was a sloping surface. The bottom surface of 
a stratum roughly conforms to irregularities 
of the underlying surface; the stratification 
plane above the stratum, however, tends to be 
nearly horizontal.
Stratification in sedimentary rocks may result 

from changes in texture or composition dur-



ing deposition; it also may result from pauses 
in deposition that allow the older deposits to 
undergo changes before additional Sediments 
cover them. A sequence of strata, therefore, 
may appear as altemations of coarse and fine 
particles, as a series of colour changes result- 
ing from differences in mineral composition, 
or merely as layers of similar aspect sepa- 
rated by distinct planes of parting. No direct 
relationship exists between the thickness and 
extent of strata and the rate of deposition or 
the time represented; for example, a stratum 
of limestone 2.5 cm (1 inch) thick may take 
longer to form than a stratum of sandstone 
3 m (10 feet) in thickness. The most common 
cause of stratification is Variation in the trans- 
porring ability of the depositing agent. Water 
and wind sort Sediments according to size, 
weight, and shape of particles, and these Sedi­
ments settle in layers of relative homogeneity. 
Differences in sediment composition resulting 
from different sources, and Variation in sed­
iment brought about by change in agents of 
deposition, also lead to stratification.
Where layers have been deformed, the record 

of past movements of the Earth’s surface is 
preserved in the stratification, making possi­
ble the Interpretation of geologie events and 
permitting such practical results as the loca- 
tion of mineral deposits, petroleum fields, and 
groundwater reservoirs.

Stratification in sedimentary rocks varies 
greatly both in degree of prominence and 
in details of structure. In general, it is best 
developed in fine-grained sediments and is 
least apparent and least persistent in coarse- 
grained materials such as conglomerates. Two 
important and distinctive structural types are 
recognized as characteristic of particular en­
vironments. These are cross-bedding, which 
is common in fluvial or eolian deposits, and 
graded bedding, which reflects transport by 
density (or turbidity) currents or, in certain 
cases, varved deposits.
Stratification in volcanic rocks differs in 

some respects from that in sedimentary rocks. 
Fragmental volcanic material becomes sorted 
in flight under the influence of gravity, partiele 
size, and wind. Falling to the ground, it may 
form well-sorted layers. If it falls into lakes 
or the sea, it becomes layered like any other 
waterbome detrital matter. Stratification also 
may result from successive flows of liquid lava 
or alternations between flows and ashfalls.
Not all sedimentary deposits are stratified. 

Those transported by ice alone, landslide de­
posits, and residual soils, for example, exhibit 
no stratification. Original stratification may 
be destroyed by plants or animals, by recrys- 
tallization of limestones, or by other distur- 
bances subsequent to deposition.
stratigraphy, scientific discipline concerned 
with the description of rock successions and 
their interpretation in terms of a general time 
scale. It provides a basis for historical geology, 
and its principles and methods have found ap­
plication in such fields as petroleum geology 
and archaeology.
Stratigraphie studies deal primarily with sed­

imentary rocks but may also encompass lay­
ered igneous rocks (e.g., those resulting from 
successive lava flows) or metamorphic rocks 
formed either from such extrusive igneous 
material or from sedimentary rocks.
A common goal of Stratigraphie studies is the 

subdivision of a sequence of rock strata into 
mappable units, determining the time relation- 
ships that are involved, and correlating units 
of the sequence—or the entire sequence—with 
rock strata elsewhere. Following the failed at­
tempts during the last half of the 19th Century 
of the International Geological Congress (IGC; 
founded 1878) to standardize a Stratigraphie 
scale, the International Union of Geological 
Sciences (IUGS; founded 1961) established a 
Commission on Stratigraphy to work toward 
that end. Traditional Stratigraphie schemes

rely on two scales: (1) a time scale (using 
eons, eras, periods, epochs, ages, and chrons), 
for which each unit is defined by its beginning 
and ending points, and (2) a correlated scale of 
rock sequences (using Systems, series, stages, 
and chronozones). These schemes, when used 
in conjunction with other dating methods— 
such as radiometric dating (the measurement 
of radioactive decay), paleoclimatic dating, 
and paleomagnetic determinations—that, in 
general, have been developed within the last 
half of the 20th Century, have led to somewhat

Trench excavated in the floor of Veratic cave 
showing layers spanning nearly 10,000 years, near 
Birch Creek, Idaho
By courtesy of idaho State University Museum; photograph, Lloyd Furniss

less confusion of nomenclature and to ever 
more reliable information on which to base 
conclusions about Earth history.

The application of stratigraphy to petroleum 
geology has proved valuable. Because oil and 
natural gas almost always occur in stratified 
sedimentary rocks, the process of locating 
petroleum reservoir traps has been facilitated 
significantly by the use of Stratigraphie con­
cepts and data.
An important principle in the application of 

stratigraphy to archaeology is the law of super- 
position—the principle that in any undis- 
turbed deposit the oldest layers are normally 
located at the lowest level. Accordingly, it is 
presumed that the remains of each succeeding 
generation are left on the debris of the last. 
The Identification of the remains found on 
each level and Stratigraphie correlation enable 
archaeologists to tracé changes and develop- 
ments in material cultures and life-styles.
Straton o f  L a m p s a c u s , Straton also spelled 
Strato, Latin strato physicus (d. c. 270 
bc), Greek philosopher and successor of 
Theophrastus as head of the Peripatetic school 
of philosophy (based on the teachings of Aris- 
totle). Straton was famous for his doctrine of 
the void (asserting that all substances contain 
void and that differences in the weight of 
substances are caused by differences in the ex- 
tension of the void), which served as the theo­
retical base for the Hellenistic construction of 
air and steam engines as described in Hero of 
Alexandria’s work. An orthodox Aristotelian, 
Straton tempered his master’s interpretation 
of nature with an insistence on causality and 
materialism, denying any theological force at 
work in the processes of nature. Straton’s writ­
ings as a whole are lost.
stratosphere, upper portion of the atmo­
sphere, a nearly isothermal layer (layer of con­
stant temperature) that is located above the 
troposphere. The stratosphere extends from 
its lower boundary of about 6 to 17 km (4 to 
11 miles) altitude to its upper boundary (the 
stratopause) at about 50 km (30 miles). See 
atmosphere.
Stratton, Charles, pseudonym general 
tom THUMB (b. Jan. 4, 1838, Bridgeport,
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Conn., U.S.—d. July 15, 1883, Middleboro, 
Mass.), midget showman who was the first 
major attraction promoted by the American 
circus impresario P.T. Bamum.

Bom to parents of normal stature, Stratton 
ceased growing at the age of six months and 
remained 25 inches (0.6 m) tall, weighing 15 
pounds, until his teens; he later grew to 40 
inches (1 m) and 70 pounds. He was not quite 
five years old when Bamum hired him for 
his museum, but Bamum publicized him as 
General Tom Thumb, an 11-year-old dwarf 
from England; he quickly became a celebrated 
figure in the United States and abroad. In 
1863 Stratton married Lavinia Warren (1841- 
1919), another of Bamum’s midgets, in an 
elaborately staged ceremony in Grace Episco­
pal Church, New York City.
Straubing, city, Bavaria Land (state), south­
em Germany, on the Danube River, southeast 
of Regensburg. The site was settled in pre­
historie times, and a later Celtic community 
was taken over by the Romans and called 
Sorviodurum. The present name is derived 
from a branch group of the Bavarian tribes, 
the Stmpo. In 800 Straubing came into the 
possession of the cathedral chapter of Augs­
burg, which built St. Peter’s Church, a Ro­
manesque basilica, there in 1180. A new town 
was founded west of the old in 1218 and 
chartered in about 1307; the present munici­
pal tower marks its centre. It was the seat of 
the duchy of Bavaria-Straubing from 1353 to 
1425, and the ducal palace dates from that 
period. Present-day Straubing is the centre of 
the Bavarian grain country; its main industries 
are brewing, electrical engineering, and light 
manufactures. Pop. (1989 est.) 40,612.
Straus Fa m i l y , Jewish-American immigrant 
family whose members prospered as owners 
of Macy’s department store in New York 
City and distinguished themselves in public 
service and philanthropy. The Straus family 
originated in Otterberg, Bavaria, from which 
Lazaras Straus, the patriarch, emigrated in 
1852. He settled at Talbotton, Ga., where he 
was joined by his wife and three sons, Isidor, 
Nathan, and Oscar Solomon.

During the American Civil War the fam­
ily aided the Confederacy, but, following its 
defeat, they resettled in New York City. 
There they established L. Straus and Sons, a 
merchandising firm that in 1888 Isidor and 
Nathan parlayed into a part interest in R.H. 
Macy and Company. By 1896 they had ac­
quired full ownership of the department store. 
Isidor served for a short time in the U.S. 
House of Representatives (1894-95) and in 
later years engaged in Philanthropie works. 
He and his wife perished aboard the Titanic 
in 1912. Their son Jesse Isidor Straus became 
president of Macy’s in 1919 and was succeeded 
in that office by his son Jack Isidor Straus, 
who served as Company president from 1939 
to 1956.

Nathan Straus gained distinction for his Phil­
anthropie efforts to improve the health and 
nutrition of needy children. His brother Oscar 
Solomon was the first Jewish U.S. Cabinet 
member and represented the United States in 
Turkey under three administrations.
Straus, Nathan (b. Jan. 31, 1848, Otterberg, 
Bavaria [Germany]—d. Jan. 11, 1931, New 
York, N.Y., U.S.), an owner of Macy’s depart­
ment store in New York City and a pioneer in 
public health and child welfare; he has been 
considered the person who did the most for 
the city’s welfare in the first quarter of the 
20th Century.

Straus first achieved prominence as a mer­
chant, becoming in 1896 a co-owner with his 
brother Isidor Straus of R.H. Macy and Com­
pany. His Philanthropie work began in the eco­
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nomic depression of 1892 when he distributed 
food and coal in New York City and sup- 
plied pasteurized milk to young children in 
36 American cities, thus lowering the infant 
mortality rate. By 1920 he had established 297 
milk-distribution depots in the United States 
and abroad.

In 1909 Straus built the first tuberculosis 
preventorium for children in Lakewood, N.J.,

Nathan Straus
By courtesy of the New-York Historical Society

and he provided food for the poor during the 
harsh winter of 1914-15 in New York City. 
The last 20 years of his life, largely devoted 
to public-health work in Palestine, resulted in 
the building of two major health centres and 
many child-welfare stations.
Straus, Oscar (b. March 6, 1870, Vienna, 
Austria—d. Jan. 11, 1954, Bad Ischl), Aus­
trian composer known for his operetta The 
Chocolate Soldier.
Straus studied in Vienna and with Max Bruch 

in Berlin and became a theatre conductor in 
Austna and Germany. He lived in Berlin until 
1927 and in 1939 became a French Citizen. 
He was in New York City and Hollywood 
between 1940 and 1948 and then returned to 
Europe. Der tapfere Soldat (1908; The Choco­
late Soldier) was based on George Bemard 
Shaw’s play Arms and the Man. Among his 
other operettas were Ein Walzertraum (1907; 
A Waltz Dream) and Rund um die Liebe 
(1914; All Around Love). He also composed 
the music for the motion picture La Ronde 
(1950).
Straus, Oscar Solomon (b. Dec. 23, 1850, 
Otterberg, Bavaria [Germany]—d. May 3, 
1926, New York, N.Y., U.S.), the first Jew­
ish U.S. Cabinet member (1906-09), three-

Oscar Solomon Straus
By courtesy of the New-York Historical Society

time emissary to Ottoman Turkey (1887-89, 
1898-1900, 1909-10), and adviser to Presi­
dent Woodrow Wilson.

A brother of Nathan Straus, the philan­
thropist and owner of R.H. Macy & Com­
pany, a New York City department store, 
Oscar Straus represented the United States in

Constantinople (now Istanbul) on two mis­
sions between 1887 and 1900. In 1902 he was 
appointed a member of the Permanent Court 
of Arbitration at The Hague, to which he was 
reappointed in 1908, 1912, and 1920.

In 1906 President Theodore Roosevelt named 
Straus secretary of commerce and labour, and 
three years later he was again sent to Turkey 
as its first U.S. ambassador. As a delegate rep- 
resenting the League to Enforce Peace to the 
Versailles Peace Conference in 1919, Straus 
aided President Wilson in the incorporation of 
provisions for the League of Nations into the 
Versailles Treaty and was active in advocating 
measures for the protection of Jewish minori- 
ties in Europe. His memoirs, Under Four Ad- 
ministrations; From Cleveland to Taft, were 
published in 1922.
Strauss, David Friedrich (b. Jan. 27, 1808, 
Ludwigsburg, Württemberg [Germany]—d. 
Feb. 8, 1874, Ludwigsburg), controversial 
German-Protestant philosopher, theologian, 
and biographer whose use of dialectical phi­
losophy, emphasizing social evolution through 
the inner struggle of opposing forces, broke 
new ground in biblical interpretation by ex- 
plaining the New Testament accounts of Christ 
mythologically.
Influenced during his studies at the universi- 

ties of Tübingen and Berlin (1825-31) by the 
doctrine of G.W.F. Hegel, Strauss proposed 
a developmental theory of formative Chris- 
tianity in which the interaction of inherent, 
conflicting forces and interpretations led to 
a higher religious synthesis. Such an analysis 
inspired his first major work, Das Leben Jesu 
kritisch bearbeitet, 2 vol. (1835-36; The Life 
of Jesus Critically Examined), in which he 
denied the historical value of the Gospels and 
rejected their supematural claims, describing 
them as “historical myth,” or the uninten- 
tionally created, legendary embodiment by 
2nd-century writers of the primitive Christian 
community’s populär hopes.

The ensuing furor among German Protes­
tants prompted Strauss to mitigate his attack 
by commenting that such criticism did not 
essentially destroy Christianity, because all re- 
ligions were based on ideas, not facts. This 
apology, however, did not avert his exclusion 
from further teaching either at Tübingen or 
at the University of Zürich, where, in 1839, 
he was debarred from a professorship he had 
been invited to assume.

In retirement from academie theological cir­
cles for more than 20 years, he resided in Lud­
wigsburg and Darmstadt, where he produced 
several biographies of political and intellectual 
figures and held political office as provincial 
legislator. His religious odyssey closed with 
the publication of Der alte und der neue 
Glafibe (1872; The Old Faith and the New), 
in which he ventured to replace Christian­
ity with scientific materialism, a personalized 
form of Darwinism. Criticized for an inade­
quate understanding of the biblical and theo­
logical texts he criticized, Strauss nevertheless 
not only influenced 20th-century liberal and 
eschatological schools of biblical thought but 
also challenged subsequent scholars with the 
search for the “historical Jesus.”
Strauss, Franz Josef (b. Sept. 6, 1915, 
Munich, Ger.—d. Oct. 3, 1988, Regensburg, 
W.Ger.), German politician, longtime leader 
of the Bavarian Christian Social Union.

Strauss studied at the University of Mu­
nich and was an active member of a Roman 
Catholic youth Organization that clashed with 
the Nazis of Adolf Hitler. Called up for mili­
tary service in 1939, he was captured by U.S. 
forces near the end of World War II. After his 
release in 1945, he served as councillor to the 
Bavarian Ministry of the Interior and in 1946 
was appointed deputy county director in the 
Schongau district by the American occupation 
authorities. Strauss helped found the Bavarian 
Christian Social Union (CSU) in 1945 and

was elected to the Bundestag (Federal Parlia­
ment) in August 1949. After being reelected 
in September 1953, he was appointed minister 
without portfolio by Chancellor Konrad Ade­
nauer. In 1955 he became minister for atomic 
affairs and deputy chairman of the Defense 
Council. In October 1956 Adenauer appointed 
him minister of defense. As defense minister 
until 1962, Strauss oversaw West Germany’s 
rearmament and played a major role in build­
ing up the Bundeswehr (armed forces) and in 
acquiring tactical nuclear weapons.

Strauss’s political future seemed enhanced 
when, in 1961, he became chairman of the 
CSU. He was involved in the “Spiegel Af­
fair” of October 1962, when the editors of 
Der Spiegel, a weekly news magazine that had 
frequently criticized him, were arrested and 
their files seized on suspicion of treason for 
Publishing an article about a NATO exercise. 
This police action so shook public opinion 
that Strauss had to resign from the Cabinet in 
December. He continued his leadership of the 
CSU, however, and retumed to national of­
fice in 1966 as minister of finance, continuing 
in that position until the elections of 1969, 
which brought the coaligned Social Demo­
cratie Party (SPD) and the Free Democratie 
Party (FDP) to power.

Strauss’s power in Bavaria was increased 
when he was elected premier of that Land 
(state) in November 1978, and in 1979 the Op­
position parties of the CSU and the Christian 
Democratie Union (CDU) nominated Strauss 
as their candidate for chancellor of West Ger­
many in 1980. He was unsuccessful in his bid, 
however, because most voters considered his 
stance too far right of centre.

Strauss continued to criticize the domes- 
tic and foreign policies of Social Democratie 
chancellor Helmut Schmidt, who pursued his 
policy of Ostpolitik (improving West Ger­
many’s relations with eastem Europe in the 
spirit of détente). In the 1980s, however, he 
modified his stance and advocated greater eco­
nomic coniacts between westem and eastem 
Europe. Strauss remained the leader of the 
CSU and premier of Bavaria until his death. 
The economic policies he pursued helped 
make Bavaria one of West Germany’s most 
prosperous States.

Strauss was the author of The Grand De­
sign: A European Solution to German Reuni- 
fication (Eng. trans. 1965), Herausforderung 
und Antwort (1968; Challenge and Response), 
and Finanzpolitik: Theorie und Wirklichkeit 
(1969). Later works include Deutschland Deine 
Zukunft (1975; “Germany Your Future”), Zur 
Lage (1979; “Regarding Conditions”), and 
Gebote der Freiheit (1980; “Precepts of Free­
dom”).
Strauss, Johann, the Elder (b. March 
14, 1804, Vienna, Austria—d. Sept. 24, 1849, 
Vienna), one of the principal composers of 
Viennese waltzes.

Strauss became a viola player in the dance 
orchestra of Michael Pamer, a composer of 
light music. Later he conducted the orchestra 
of Josef Lanner and in 1826 performed at the 
gardens of the “Zwei Tauben” the Täuberl- 
walzer, the first of many sets of Viennese 
waltzes named for the places where they were 
first played.

He established his reputation as a composer 
of Viennese waltzes in 1830 by conducting 
at the “Sperl,” a populär dance hall in the 
Leopoldstadt. There he was idolized to the 
extent of becoming known in the musical 
world as “the Austrian Napoleon.” In 1834 he 
was appointed bandmaster to the Ist Vienna 
Militia Regiment and the following year was 
made director of the imperial court balls. He 
embarked in 1833 on the first of his many 
European tours, visiting London in 1838. Of 
his 18 marches, the Radetzky March became 
particularly populär.

Strauss’s complete works, including—besides



waltzes—galops, polkas, quadrilles, and other 
dances, were published by his son Johann the 
Younger in 1889. His works are remarkable 
for their rhythmic verve and charm of melodie 
design, and they represent the style of Vien­
nese dance music at its best.

Strauss’s other sons, Josef (1827-70) and 
Eduard (1835-1916), became known as con­
ductors, as did Eduard’s son Johann. Josef 
was also a composer of waltzes.
Strauss, Johann, the Younger (b. Oct. 
25, 1825, Vienna, Austria—d. June 3, 1899, 
Vienna), “the Waltz King,” a composer fa­
mous for his Viennese waltzes and operettas.

Strauss was the eldest son of the composer 
Johann Strauss the Eider. Because his father 
wished him to follow a nonmusical profes- 
sion, he started his career as a bank clerk. He

Johann Strauss the Younger, detail of a 
charcoal drawing by Leopold Horowitz,
1896
By courtesy of the Historisches Museum der Stadt 
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studied the violin without his father’s knowl­
edge, however, and in 1844 conducted his 
own dance band at a Viennese restaurant. In 
1849, when the elder Strauss died, Johann 
combined his orchestra with his father’s and 
went on a tour that included Russia (1865-66) 
and England (1869), winning great popular- 
ity. In 1870 he relinquished leadership of his 
orchestra to his brothers, Josef and Eduard, in 
order to spend his time writing music. In 1872 
he conducted concerts in New York City and 
Boston.

Strauss’s most famous single composition is 
An der schönen blauen Donau (1867; The 
Blue Danube), the main theme of which be­
came one of the bêst-known tunes in 19th- 
century music. His many other melodious 
and successful waltzes include Morgenblätter 
(1864; Morning Papers), Künstlerleben (1867; 
Artist’s Life), Geschichten aus dem Wiener­
wald (1868; Tales from the Vienna Woods), 
Wein, Weib und Gesang (1869; Wine, Women 
and Song), Wiener Blut (1871; Vienna Blood), 
and Kaiserwaltzer (1888). Of his nearly 500 
dance pieces, more than 150 were waltzes. 
Among his stage works, Die Fledermaus 
(1874; The Bat) became the classical example 
of Viennese operetta. Equally successful was 
Der Zigeunerbaron (1885; The Gypsy Baron). 
Among his numerous other operettas are Der 
Karneval in Rom (1873; The Roman Carnival) 
and Eine Nacht in Venedig (1883; A Night in 
Venice).
Strauss, Joseph B(aermann) (b. Jan. 9, 
1870, Cincinnati, Ohio, U.S.—d. May 16, 
1938, Los Angeles, Calif.), American civil en­
gineer and builder of the Golden Gate Bridge, 
San Francisco.
After graduating from the University of 

Cincinnati in 1892, Strauss served a short 
apprenticeship as a draftsman, taught briefly, 
and became principal assistant to the bridge 
engineer Ralph Modjeski. He then founded 
his own engineering Company, with offices in 
Chicago and San Francisco. Specializing in the

design of movable bridges, he invented a type 
of bascule bridge (drawbridge) and a vertical- 
lift bridge.

In the early 1920s, when public opinion 
in San Francisco was beginning to favour a 
bridge over the Golden Gate (the entrance to 
San Francisco Bay), Strauss submitted a de­
sign proposal that was received with cautious 
enthusiasm, for the span length was more 
than double that of any existing bridge. He 
eventually modified his original concept of a 
combination suspension-cantilever into one of 
a simple suspension bridge with a main span 
of 4,200 feet (1,280 m). Completed in 1937, 
the Golden Gate Bridge remained the longest 
bridge in the world until construction of the 
Verrazano-Narrows Bridge, New York City, 
in the 1960s.
Strauss, Leo (b. Sept. 20, 1899, Kirhhain, 
Ger.—d. Oct. 18,1973, Annapolis, Md., U.S.), 
German-born American political philosopher 
and interpreter of classical political theory.

Strauss served in the German army during 
World War I. After receiving his Ph.D. from 
the University of Hamburg (1921), he was a 
research assistant at the Academy for Jewish 
Research, Berlin (1925-32), and then worked 
as a Rockefeller fellow in England and France. 
He immigrated to the United States in 1938 
(naturalized 1944) and served as a professor 
of political Science at the New School for So­
cial Research, New York City (1938-49), the 
University of Chicago (1949-68), Claremont 
(California) Men’s College (1968-69), and St. 
John’s College, Annapolis (1969-73).

He wrote a number of books on such po­
litical philosophers as Thomas Hobbes, Nic- 
colö Machiavelli, Benedict de Spinoza, and 
Socrates. Among his more noted works are 
On Tyranny (1948; rev. ed. 1968); Natural 
Right and History (1950), widely praised for 
its scholarly incisiveness; Persecution and the 
Art of Writing (1952); and What Is Political 
Philosophy? (1959). He also coedited History 
of Political Philosophy (1963).

Strauss’s books—lucid, insightful, and chal- 
lenging—were written more for other scholars 
than for the general public, but he played an 
eminent role in American academie history 
and taught several generations of political sci- 
entists. He was largely credited with having 
revived and maintained the study of classical 
political philosophers in college Curriculums 
at a time when such studies were overshad- 
owed by quantitative and behavioral political 
scientists.
Strauss, Richard (Georg) (b. June 11,1864, 
Munich, Ger.—d. Sept. 8, 1949, Garmisch- 
Partenkirchen), an outstanding German Ro-

Rlchard Strauss, portrait by Max Liebermann, 
1918; in the National-Galerie, Berlin
By courtesy of the Staatliche Museen zu Berlin, Germany
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mantic composer of the late 19th and early 
20th centuries. His Symphonie poems of the 
1890s and his operas of the following decade 
have remained an indispensable feature of the 
Standard repertoire throughout the 20th Cen­
tury.

Life. Strauss’s father, Franz, was the princi­
pal French-hom player of the Munich Court 
Orchestra and was recognized as Germany’s 
leading virtuoso of the instrument. His mother 
came from the prominent brewing family of 
Pschorr. During a conventional education, 
Strauss still devoted most of his time and 
energy to music. When he left school in 
1882, he had already composed more than 
140 works, including 59 lieder (art songs) and 
various chamber and orchestral works. These 
juvenilia reflect Strauss’s musical upbringing 
by his father, who revered the classics and de- 
tested Richard Wagner both as a man and as a 
composer, even though he was a notable per­
former of the hom passages in performances 
of Wagner’s operas.
Through his father’s connections, Strauss on 

leaving school met the leading musicians of 
the day, including the conductor Hans von 
Bülow, who commissioned Strauss’s Suite for 
13 Winds for the Meiningen Orchestra and 
invited Strauss to conduct that work’s first 
performance in Munich in November 1884. 
Following this successful conducting debut, 
Bülow oflered Strauss the post of assistant con­
ductor at Meiningen. Thenceforward Strauss’s 
eminence as a conductor paralleled his rise as 
a composer. Among the conducting posts he 
went on to hold were those of third conduc­
tor of the Munich Opera (1886-89), director 
of the Weimar Court Orchestra (1889-94), 
second and then chief conductor at Munich 
(1894-98), conductor (and later director) of 
the Royal Court Opera in Berlin (1898-1919), 
and musical codirector of the Vienna State 
Opera (1919-24).
At Meiningen Strauss met the composer 

Alexander Ritter, who reinforced that admi- 
ration for Wagner’s music which Strauss had 
previously nurtured in secret so as not to 
upset his father. Ritter urged Strauss to aban­
don classical forms and to express his musical 
ideas in the medium of the Symphonie, or 
tone, poem, as Franz Liszt had done. Strauss 
had to work his way to mastery of this form, 
a half-way stage being his Aus Italien (1886; 
From Italy), a “symphohic fantasy” based on 
his impressions during his first visit to Italy. 
In Weimar in November 1889, he conducted 
the first performance of his Symphonie poem 
Don Juan. The triumphant reception of this 
piece led to Strauss’s acclamation as Wagner’s 
heir and marked the start of his successful 
composing career. At Weimar, too, in 1894 
he conducted the premiere of his first opera, 
Guntram, with his fiancée Pauline de Ahna in 
the leading soprano role. She had become his 
singing pupil in 1887, and they were married 
in September 1894. Pauline’s tempestuous, 
tactless, and outspoken personality was the 
reverse of her husband’s aloof and detached 
nature, and her eccentric behaviour is the 
subject of countless aneedotes, most of them 
true. Nevertheless the marriage between them 
was strong and successful; they adored each 
other and ended their days together 55 years 
later.

The years 1898 and 1899 saw the respective 
premieres of Strauss’s two most ambitious 
tone poems, Don Quixote and Ein Helden­
leben (A Hero’s Life). In 1904 he and Pauline, 
who was the foremost exponent of his songs, 
toured the United States, where in New York 
City he conducted the first performance of his 
Symphonia Domestica (Domestic Symphony). 
The following year, in Dresden, he enjoyed his 
first operatic success with Salome, based on 
Oscar Wilde’s play. Although Salome was re-
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garded by some as blasphemous and obscene, 
it triumphed in all the major opera houses ex­
cept Vienna, where the censor forbade Gustav 
Mahler to stage it.

In 1909 the opera Elektra marked Strauss’s 
first collaboration with the Austrian poet and 
dramatist Hugo von Hofmannsthal. Strauss 
wrote the music and Hofmannsthal the libretti 
for five more operas over the next 20 years. 
With the 1911 premiere of their second opera 
together, Der Rosenkavalier, they achieved a 
populär success of the first magnitude. Their 
subsequent operas together were Ariadne auf 
Naxos (1912; Ariadne on Naxos), Die Frau 
ohne Schatten (1919; The Woman Without a 
Shadow), and Die ägyptische Helena (1928; 
The Egyptian Helen). But in 1929 Hof­
mannsthal died while working on the opera 
Arabella, leaving Strauss bereft.

After 1908 Strauss lived in Garmisch, in 
Bavaria, in a villa that he built with the roy- 
alties from Salome. He conducted in Berlin 
until 1919, when he agreed to become joint 
director, with Franz Schalk, of the Vienna 
State Opera. His appointment proved un- 
fortunate, since it coincided with a postwar 
mood that relegated Strauss and similar late 
Romantic composers to the category of “old- 
fashioned.” Strauss was neither interested nor 
skilled in politics, national or musical, and he 
resigned from his post in Vienna in 1924. This 
political naïveté tainted Strauss’s reputation 
when the National Socialists came to power 
in Germany in 1933. Though able to ma- 
nipulate grand dukes and kaisers, he proved 
to be no match for the ruthless totalitarians 
of the Third Reich and unwittingly allowed 
himself to be used by them for a time. Thus 
from 1933 to 1935 he served as president 
of Germany’s Reichsmusikkammer (Chamber 
of State Music), which was the state music 
bureau. But in the latter year he feil foul of
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in 1929 he had collaborated with the Jewish 
dramatist Stefan Zweig on a comic opera, Die 
schweigsame Frau (1935; The Silent Woman). 
This collaboration was unacceptable to the 
Nazis. The opera was banned after four per­
formances and Strauss was compelled to work 
with a non-Jewish librettist, Joseph Gregor. 
The fact that his son’s wife was Jewish was 
also held against him. Above all eise a family 
man, Strauss used every shred of his influence 
as Germany’s greatest living composer to pro- 
tect his daughter-in-law and her two sons. He 
spent part of World War II in Vienna, where 
he was out of the limelight, and in 1945 he 
went to Switzerland. Allied denazification tri- 
bunals eventually cleared his name, and he 
retumed to Garmisch in 1949, where he died 
three months after his 85th birthday celebra- 
tions.

Works. Strauss’s first major achievement 
was to hamess the expressive power of the 
huge Wagnerian opera orchestra for the con­
cert hall. Although some of his early Mendeis- 
sohnian works, such as the violin concerto 
(composed 1882) and the first hom concerto 
(1882-83), are still played, the real Strauss 
emerged with the Symphonie poem Don Juan 
(composed 1889), in which his ardent melodie 
gifts, descriptive powers, and mastery of in- 
strumentation first became fully evident. Har- 
monically even richer is the climax of the 
Symphonie poem Tod und Verklärung (1888- 
89; Death and Transfiguration), in which a 
dying man surveys his life and ideals. The 
rondo form is used in the tone poem Till 
Eulenspiegels lustige Streiche (1894-95; Till 
EulenspiegeVs Merry Pranks), wherein Strauss 
found the exact instrumental sounds and 
colours to depict the 14th-century rogue Till’s 
adventures, from his Scattering pots and pans 
in a market and mocking the clergy to his 
death-squawk on a D clarinet on the gallows.

Also sprach Zarathustra (1896; Thus Spoke 
Zarathustra) is ostensibly a homage to the 
philosopher Friedrich Nietzsche but is actually 
a concerto for orchestra in which the entities 
of man and nature are illustrated and con- 
trasted by opposing tonalities.

To illustrate the exploits of Don Quixote 
(1897), Strauss employed the Variation form 
in this tone poem. Sheep, windmills, and fly­
ing horses are magically described in music 
that is suffused with poetry. Don Quixote 
was followed by the quasi-autobiographical 
tone poem Ein Heldenleben (1898), in which 
Strauss’s adversaries are the music critics (char­
acterized by petulant woodwinds) whom he 
defeats in a battle scene of astonishing power 
and virtuosity before retiring to the country- 
side to contemplate his “works of peace” (a 
String of musical self-quotations) with his wife.
Two other tone poems followed that were 

dignified by the title symphony. In Symphonia 
Domestica (1903), a huge orchestra describes 
24 hours in the life of the Strauss family 
household, including bathing the baby, quar- 
rels, and love making. In Eine Alpensinfonie 
(1911-15; Alpine Symphony) an even larger 
orchestra (more than 150 players) describes 
a day in the Bavarian Alps, with a thunder- 
storm, a waterfall, and the view from a moun­
tain summit as highiights.

Like his great contemporary Gustav Mahler, 
Strauss wrote magniloquently for a large or­
chestra but was also able to achieve tex- 
tures of chamber-music delicacy. But whereas 
Mahler’s music explores his own spiritual and 
psychological obsessions, Strauss’s music is 
more objective and is concerned with sensu- 
ous emotions and everyday life, rather than 
with spiritual torment and death. The opu- 
lence of Strauss’s orchestrations is tempered 
by harmonie acerbity.

Strauss had an unrivaled descriptive power 
and a remarkable ability to convey psycholog­
ical detail. This last quality was particularly 
evident in his operas. His first opera was
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rev. 1940). His next stage work, the satir- 
ical comic opera Feuersnot (1900-01; Fire- 
Famine), employs impish humour to mock 
small-town prudery and hypocrisy. With Sa­
lome (1903-05), Strauss transferred his mas­
tery of the orchestral tone-poem to an opera 
that is outstanding for the intensity with which 
it conveys Salome’s naive lust for John the 
Baptist and the depravity of her stepfather 
Herod’s court. His next opera, Elektra (1906- 
08), is a second blockbusting one-act study 
of female Obsession, in this case revenge. In 
this score Strauss went as far toward atonality 
as he ever desired. Elektra was followed by 
Der Rosenkavalier (1909-10), a “comedy in 
music” that is set in 18th-century Vienna and 
features an anachronistic string of waltzes and 
characters like the Marschallin, Baron Ochs, 
Octavian, and Sophie, whom audiences at 
once took to their hearts. This opera remains 
Strauss’s most populär stage work, despite its 
occasional dull passages.

Strauss had two musical gods, Wolfgang 
Amadeus Mozart and Richard Wagner, and 
in his work they struggle for possession of his 
artistic soul. The battle is fought most persua- 
sively and equally in the opera Ariadne auf 
Naxos (1912, rev. 1916), in which Strauss’s 
light, parodistic vein and his heroic style are 
blended and reconciled. At the opposite ex­
treme is Die Frau ohne Schatten, a Wagnerian 
version of Mozart’s The Magic Flute that re- 
quires singing on a scale to match its grandiose 
conception and staging. Its portraiture of the 
lowly dyer Barak and his shrewish wife is a 
foretaste of Intermezzo (1918-23), where the 
protagonists are Strauss and Pauline, thinly 
disguised. Arnold Schoenberg was among the 
first to recognize the mastery and serious- 
ness of this opera, which was at first lightly 
regarded but in which Strauss perfected his 
conversational melodie recitative.

With their last opera together, Arabella 
(1929-32), Strauss and his librettist Hof­
mannsthal retumed to Vienna and amorous 
intrigue in their most romantic and lyri- 
cal work. Strauss’s opera with Zweig, Die 
schweigsame Frau (1933-34; The Silent 
Womari), has only lately come into its own 
as a delightful comedy. Of Strauss’s three 
operatic collaborations with Gregor, the best 
is Daphne (1936-37). For his final opera, 
Capriccio (1940-41), Strauss and the conduc­
tor Clemens Krauss wrote an inspired “con- 
versation piece” on the relative importance of 
words and music in opera. These two media 
are personified by a poet and a composer who 
are rivals for the love of a widowed countess, 
who is herseif given the last of Strauss’s mar- 
velously rewarding roles for the female voice.

This last opera initiated the composer’s “In­
dian summer,” when he recaptured the fresh- 
ness of his youth in a second hom concerto
(1942), an oboe concerto (1945-46), two wind 
sonatinas (1943-45), and a concertino for clar­
inet and bassoon (1947). He also composed, 
in Metamorphosen (1945-46), a study for 23 
solo strings that is an elegy for the German 
musical life that the Nazis had destroyed. 
Strauss’s richly scored, poignantly retrospec- 
tive Vier letzte Lieder (1948; Four Last Songs) 
for soprano and orchestra crowned a career of 
which his 200 songs comprise an important 
part.

As a young composer, Strauss came under 
the influence of Wagner, Hector Berlioz, and 
Liszt just when his technique and imagination 
were sharpened to make the most of their 
impact. From the tone poem Aus Italien on- 
ward, his style became recognizable as the big, 
bravura, flexible, post-Romantic panoply that 
dominated audiences in the late 19th and early 
20th centuries. But, having achieved fame as 
an avant-garde composer, Strauss after Der 
Rosenkavalier became a conservative whose 
musical evolution was pursued in isolation, 
unaffected by the advances and experiments 
göiüg on around him. He spent the last 38 
years of his life refining and polishing his style, 
writing often for smaller orchestras, partly out 
of practical considérations (to ensure the audi- 
bility of sung words in the theatre) and partly 
because large-scale Romantic musical textures 
were becoming less and less significant. In 
later years Strauss’s style became more classi­
cal in the Mozartean sense. Indeed, the opera 
Capriccio and other late works may be said to 
have achieved a perfect fusion of the late Ger­
man Romantic and the Neoclassical manner.

(M.K.)
b i b l i o g r a p h y . Willi Schuh, Richard Strauss: A 
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is the first volume of the official biography and 
includes many letters. Kurt Wilhelm, Richard 
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Stravinsky, Igor (Fyodorovich) (b. June 
17 [June 5, Old Style], 1882, Oranienbaum 
[now Lomonosov], near St. Petersburg, Rus­
sia—d. April 6, 1971, New York, N.Y., U.S.), 
Russian-bom composer whose work had a 
revolutionary impact on musical thought and 
sensibility just before and after World War I, 
and whose compositions remained a touch­
stone of modemism for much of his long 
working life.

Stravinsky’s father was one of the leading 
Russian operatic basses of his day, and the



mixture of the musical, theatrical, and literary 
spheres in the Stravinsky family household ex- 
erted a lasting influence on the composer. Nev- 
ertheless his own musical aptitude emerged 
quite slowly. As a boy he was given lessons in 
piano and music theory. But then he studied 
law and philosophy at St. Petersburg Univer­
sity (graduating in 1905), and only gradually 
did he become aware of his vocation for mu­
sical composition. In 1902 he showed some 
of his early pieces to the composer Nikolay 
Rimsky-Korsakov (whose son Vladimir was 
a fellow law student), and Rimsky-Korsakov 
was sufficiently impressed to agree to take 
Stravinsky as a private pupil, while at the 
same time advising him not to enter the con­
servatory for conventional academie training.

Rimsky-Korsakov tutored Stravinsky mainly 
in orchestration and acted as the budding 
composer’s mentor, discussing each new work 
and offering suggestións. He also used his in­
fluence to get his pupil’s music performed. 
Several of Stravinsky’s student works were per­
formed in the weekly gatherings of Rimsky- 
Korsakov’s class, and two of his works for or­
chestra, the Symphony in E-flat Major and a 
song cycle using words by Aleksandr Pushkin 
and entitled The Faun and the Shepherdess, 
were played by the Court Orchestra in 1908, 
the year Rimsky-Korsakov died. In February 
1909 two short but brilliant orchestral pieces, 
the Scherzo fantastique and Fireworks, were 
performed in St. Petersburg at a concert at­
tended by the impresario Sergey Diaghilev, 
who was so impressed by Stravinsky’s promise 
as a composer that he quickly commissioned 
some orchestral arrangements for the sum­
mer season of his Ballets Russes in Paris. For 
the 1910 ballet season Diaghilev approached 
Stravinsky again, this time commissioning the 
musical score for a new full-length ballet on 
the subject of The Firebird.

The premiere of The Firebird at the Paris 
Opéra on June 25, 1910, was a dazzling success 
that made Stravinsky known ovemight as one 
of the most gifted of the younger generation 
of composers. This work showed how fully he 
had assimilated the flamboyant Romanticism 
and orchestral palette of his master. The Fire­
bird was the first of a series of spectacular 
collaborations between Stravinsky and Dia- 
ghilev’s Company. The following year saw the 
Ballets Russes’s premiere on June 13, 1911, 
of the ballet Petrushka, with Vaslav Nijinsky 
dancing the title role to Stravinsky’s musical 
sepre. Meanwhile, Stravinsky had conceived 
the idea of writing a kind of symphonic pagan 
ritual to be called Great Sacriftce, but Dia­
ghilev persuaded him to cast it in the form 
of a ballet. The result was The Rite of Spring 
(Le Sacre du printemps), the composition of 
which was spread over two years (1911-13). 
The first performance of The, Rite of Spring 
at the Théatre des Champs Élysées on May 
29, 1913, provoked one of the more famous 
first-night riots in the history of music. This 
highly original composition, with its shifting 
and audacious rhythms and its unresolved dis- 
sonances, has been said to mark the start of 
the modernist movement in music. From this 
point on, Stravinsky was known as “the com­
poser of The Rite of Spring” and the destruc- 
tive modernist par excellence. But he himself 
was already moving away from such post- 
Romantic extravagances, and world events of 
the next few years only hastened that process.

Stravinsky’s successes in Paris with the Bal­
lets Russes effectively uprooted him from St. 
Petersburg. He had married his cousin Cather­
ine Nossenko in 1906, and, after the premiere 
of The Firebird in 1910, he brought her and 
their two children to France. The outbreak 
of World War I in 1914 seriously disrupted 
the Ballets Russes’s activities in westem Eu­
rope, however, and Stravinsky found he could 
no longer rely on that Company as a regu­
lär outlet for his new compositions. The war 
also effectively marooned him in Switzerland,

Stravinsky, 1929
By courtesy of the Gernsheim Collection, Humanities Research Center, 
The Üniverèity of Texas at Austin; photograph, Felix H. Man

where he and his family had regularly spent 
their winters, and it was there that they spent 
most of the war' The Russian Revolution of 
October 1917 finally extinguished any hope 
Stravinsky may have had of returning to his 
native land.
By 1914 Stravinsky was exploring a more re- 

strained and austere, though no less vibrantly 
rhythmic kind óf musical composition. His 
musical production in the following years is 
dominated by sets of short instmmental and 
vocal pieces that are based variously on Rus­
sian folk texts and idioms and on ragtime and 
other style models from Westem populär or 
dance music. He expanded some of these ex­
periments into large-scale theatre pieces. The 
Wedding, a ballet cantata begun by Stravin­
sky in 1914 but completed only in 1923 after 
years of uncertainty over its instrumentation, 
is based on Russian village wedding customs. 
The “farmyard burlesque” Renard (1916) is 
similarly based on Russian folk idioms, while 
The Soldier’s Tale (1918), a mixed-media 
piece using speech, mime, and dance accom- 
panied by a seven-piece band, eclectically in- 
corporates ragtime, tango, and other modem 
musical idioms in a series of highly infectious 
instmmental movements. After World War I 
the Russian folk strain in Stravinsky’s music 
began to fade, but not before it had produced 
a masterpiece in the Symphonies of Wind In­
struments (1920).
The compositions of Stravinsky’s first matu- 

rity—from The Rite of Spring in 1913 to the 
Symphonies of Wind Instruments in 1920— 
make use of a modal idiom based on Rus­
sian sources and are characterized by a highly 
sophisticated feeling for irregulär metres and 
syncopation and by brilliant orchestral mas­
tery. But Stravinsky’s adaptation of some mu­
sic by G.B. Pergolesi for a commedia dell’arte 
ballet, Pulcinella (1919-20), prompted him to 
reconsider his aesthetic stance, and the result 
was an important change in his music: he 
abandoned the Russian features of his early 
style and instead adopted a Neoclassical id­
iom. Stravinsky’s Neoclassical works of the 
next 30 years usually take some point of ref- 
erence in past European music—a particular 
composer’s work or the Baroque or some 
other historical style—as a starting point for 
a highly personal and unorthodox treatment 
that nevertheless seems to depend for its füll 
effect on the listener’s experience of the histor­
ica! model from which Stravinsky borrowed.
The Stravinskys left Switzerland in 1920 

and lived in France until 1939, and Stravin­
sky spent much of this time in Paris. (He 
took French citizenship in 1934.) Having lost 
his property in Russia during the révolution, 
Stravinsky was compelled to earn his living as 
a performer, and many of the works he com­
posed during the 1920s and ’30s were written 
for his own use as a concert pianist and con­
ductor. His instrumental works of the early
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1920s include the Octet for Wind Instruments 
(1923), Concerto for Piano and Wind Instru­
ments (1924), Piano Sonata (1924), and the 
Serenade in A for piano (1925). These pieces 
combine a Neoclassical approach to style with 
what seems a self-conscious severity of line 
and texture. Though the dry urbanity of this 
approach is softened in such later instrumen­
tal pieces as the Violin Concerto in D Major 
(1931), Concerto for Two Solo Pianos (1932- 
35), and the Concerto in E-flat (or Dumbar­
ton Oaks concerto) for 16 wind instruments 
(1938), a certain cool detachment persists.
In 1926 Stravinsky experienced a religious 

reconversion that had a notable effect on his 
stage and vocal music. A religious strain can 
be detected in such major works as the oper­
atic oratorio Oedipus Rex (1927), which uses 
a libretto in Latin, and the cantata Symphony 
of Psalms (1930), an overtly sacred work that 
is based on biblical texts. Religious feeling is 
also evident in the ballets Apollo Musagetes 
and The Fairy’s Kiss (both 1928) and in 
Persephone (1934). The Russian elements in 
Stravinsky’s music never quite disappeared 
during this period: the ballet The Fairy’s Kiss 
is based on music by Peter Ilich Tchaikovsky, 
and the Symphony of Psalms has some of the 
antique austerity of Russian Orthodox chant, 
despite its Latin text.
In the years following World War I, Stravin­

sky’s ties with Diaghilev and the Ballets Russes 
had been renewed, but on a much looser basis, 
and the only new ballet Diaghilev commis­
sioned from Stravinsky was Pulcinella (1920). 
Stravinsky’s Apollo Musagetes, his last ballet 
to be mounted by Diaghilev, premiered in 
1928, a year before Diaghilev’s own death and 
the dissolution of his ballet Company.

In 1938 Stravinsky’s oldest daughter died of 
tuberculosis, and the deaths of his wife and 
mother followed in 1939, just months before 
World War II broke out. Early in 1940 he re- 
married, his second wife being Vera de Bosset, 
whom he had known for many years. In au- 
tumn 1939 Stravinsky had visited the United 
States to deliver the Charles Eliot Norton Lec­
tures at Harvard University (later published 
as the The Poetics of Music), and in 1940 
he and his new wife settled permanently in 
Hollywood, Calif. They became U.S. citizens 
in 1945.
During the years of World War II, Stravinsky 

composed two important symphonic works, 
the Symphony in C (1938-40) and the Sym­
phony in Three Movements (1942-45). The 
Symphony in C represents a summation of 
Neoclassical principles in symphonic form, 
while the Symphony in Three Movements suc­
cessfully combines the essential features of 
the concerto with the symphony. From 1948 
to 1951 Stravinsky worked on his only full- 
length opera, The Rake’s Progress, a Neoclas­
sical work (with a libretto by W.H. Auden and 
the American writer Chester Kallman) based 
on a series of moralistic engravings by the 
English artist William Hogarth. The Rake’s 
Progress is a mock-serious pastiche of late 
18th-century grand opera but is nevertheless 
typically Stravinskyan in its brilliance, wit, 
and refinement.
The success of these late works masked a 

Creative crisis in Stravinsky’s music, and his 
resolution of this crisis was to produce the 
most remarkable body of late composition in 
the second half of the 20th Century. After 
World War II a new musical avant-garde had 
emerged in Europe that rejected Neoclassi- 
cism and instead claimed allegiance to the se­
rial, or twelve-tone, compositional techniques 
of the Viennese composers Arnold Schoen­
berg, Alban Berg, and especially Anton von 
Webern. (Serial music is based on the rep- 
etition of a series of tones in an arbitraiy 
but fixed pattem without regard for tradi-
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tional tonality.) According to Robert Craft, a 
young American conductor and scholar who 
entered Stravinsky’s household in 1948 and 
remained his intimate associate until the com­
poser’s death, the realization that he was re- 
garded as a spent force threw Stravinsky into 
a major Creative depression, from which he 
emerged, with Craft’s help, into a phase of se­
rial composition in his own intensely personal 
manner. A series of cautiously experimental 
works (the Cantata, the Septet, In Memoriam 
Dylan Thomas) was followed by a pair of 
hybrid masterpieces, the ballet Agon (com­
pleted 1957) and the choral Canticum Sacrum 
(1955), that still retain some kind of tonal 
framework. These in turn led on to the choral 
work Threni (1958), a setting of the biblical 
Lamentations of Jeremiah in which a strict 
twelve-tone method of composition is applied 
to chantlike material whose underlying char­
acter recalls that of such earlier choral works 
as The Wedding and the Symphony of Psalms. 
In his Movements for piano and orchestra
(1959) and his orchestral Variations (1964), 
Stravinsky refined his manner still further, 
pursuing a variety of arcane serial techniques 
to support a music of increasing density and 
economy and possessing a brittle, diamantine 
brilliance. Stravinsky’s serial works are gen­
erally much briefer than his tonal works but 
have a denser musical content.

Though always in mediocre health (he suf- 
fered a stroke in 1956), Stravinsky continued 
full-scale Creative work until 1966. His last 
major work, Requiem Canticles (1966), is a 
profoundly moving adaptation of modem se­
rial techniques to a personal imaginative vi­
sion that was deeply rooted in his Russian 
nature. This piece is an amazing tribute to the 
Creative vitality of a composer then in his 80s.
Assessment. Like that of so many masters, 

Stravinsky’s fame rests mistakenly on only a 
1r r  ^
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tant achievements. In The Rite of Spring he 
presented a new concept of music involving 
constantly changing rhythms and metric im- 
balances, a brilliantly original orchestration, 
and drastically dissonant harmonies that have 
echoed down the 20th Century. Later Stravin­
sky was regarded as the typical rootless exile, 
a Creative chameleon who could dart from 
style to style but who never recaptured the 
Creative depth of his first masterpieces. Yet 
the more spectacular modemisms of The Rite 
of Spring belong to the evolution of Russian 
nationalist music from Modest Mussorgsky to 
Rimsky-Korsakov, while that work’s feeling 
of “primitive dynamism” is a period feature 
that is found in much music of the early 20th 
Century. Nor were the discordant harmonies 
of The Rite of Spring anything new in 1913, 
though Stravinsky was the first to pursue 
Claude Debussy’s purely sensual approach to 
chords into a harmony that was not itself ob- 
viously beautiful.
The percussive violence and barbaric tone 

colours of The Rite of Spring did, however, 
conceal a new kind of rhythmic sensibility 
and an empirical attitude to sonority that can 
be traced through all of Stravinsky’s later mu­
sic, whatever its apparent stylistic allegiance. 
Stravinsky’s approach was empirical in that 
he was not prepared to accept established mu­
sical practice about development but instead 
preferred to subject his musical material to 
a personal system of tests. Working always 
at the piano, he experimented endlessly with 
different chord combinations and spacings, 
explored the asymmetrical pattems of com­
pound metres, and used devices of Prolonga­
tion and elision to break down the tradition 
of symmetrica! phrasing. Given such sonori- 
ties as basic sound objects, rhythm is then 
regarded as a cumulative process, an adding 
together of such objects into varied groups, as

opposed to the varied subdivision of regulär 
groups that forms the basic method of classical 
music. Not surprisingly, this procedure tended 
to work against the past musical styles that 
Stravinsky used as models in his Neoclassical 
works, which probably accounts for their in- 
triguing rhythmic obliquity, just as his exper­
imental attitude to chords produced curious 
distortions of classical harmony. Stravinsky 
worked in the same way, in fact, throughout 
his life, and the same basic principles of con­
struction and dynamics inform Threni and the 
Requiem Canticles as Petrushka and The Rite 
of Spring. He had immense influence on the 
way later composers have feit pulse, rhythm, 
and form.

Stravinsky rejected the Germanic idea that 
thematic development is the only basis of se­
rious writing. From early on, he preferred a 
sculptural approach in which the sound object 
is all-important and large musical structures 
are achieved cumulatively, with much repe- 
tition allied to subtle variations in interior 
detailing. In his longer works, especially the 
sacred and theatrical ones, this tends toward 
an effect of ritual. The power of Oedipus Rex 
and the Symphony of Psalms, as of The Rite 
of Spring, is the power of a solemn reenact- 
ment, and it was in his sense of the motion 
and specific gravity of such solemnities that 
Stravinsky was at his most forceful and in- 
spired.
b i b l i o g r a p h y . Clifford Caesar (comp.), Igor 
Stravinsky: A Complete Catalogue (1982), is hand- 
ily presented, though imprecise in a number of 
details. A fuller and more informative listing is 
Eric Walter White, Stravinsky: The Composer and 
his Works, 2nd ed. (1979), which also contains the 
most balanced and reliable biography of the com­
poser. Vera Stravinsky and Robert Craft, Stravin­
sky in Pictures and Documents (1978), is no less 
indispensable for biographical information and is 
eminently réadable. More general studies include 
Mikhail Druskin, Igor Stravinsky: His Life, Works, 
and Views (1983); and André Boucourechliev, 
Stravinsky (1987). On the music Boris Asafyev, 
A Book About Stravinsky (1982), written in 1929, 
is brilliantly perceptive on the ethnic sources of 
Stravinsky’s technique and material, but only goes 
up to The Fairy’s Kiss. Roman Vlad, Stravinsky, 
3rd ed. (1978, reissued 1987), is comprehensive, 
sensible, and dependable. Stephen Walsh, The 
Music of Stravinsky (1988), is the most up-to-date 
study and has the most fully researched work- 
list and bibliography. Some of the best writing on 
Stravinsky has been in symposia, such as Edwin 
Corle (ed.), Igor Stravinsky (1949, reissued 1969); 
Minna Lederman (ed.), Stravinsky in the Theatre 
(1949, reprinted 1975); Paul Henry Lang, Stravin­
sky: A New Appraisal o f His Work ( 1963); and 
Jann Pasler (ed.), Confronting Stravinsky: Man, 
Musician, and Modernist { 1986).
straw, the stalks of grasses, particularly of 
such cereal grasses as wheat, oats, rye, barley, 
and buckwheat. When used collectively, the 
term straw denotes such stalks in the aggre- 
gate after the drying and threshing of grain.

Human beings from ancient times have used 
straw as litter and fodder for cattle, as a cover­
ing for floors, for coarse bedding, and even as 
clothing. The thatched roof, which is still used 
in some parts of the world, consists of straw 
laid down to a thickness of 1 foot (0.3 m) or 
more and secured by strong cords, with the 
fibres running in the direction to be taken by 
rainwater. Straw may also be woven to make 
baskets or hats. Either in its natural colour 
or dyed in attractive hues, straw is woven 
into matting for floor and fumiture coverings 
in some regions. In modem industry, chemi­
cally pulped straw is used in the manufacture 
of coarse paper and in a type of cardboard 
(strawboard) that is suited to the production of 
cheap paper boxes. Straw has also been used 
to fabricate sun-dried bricks. The latter are 
made of clay that is moistened and kneaded 
and then combined with chopped straw, after 
which it is dried in the sun or baked in crude 
ovens. The use of straw in making bricks is 
mentioned in the Old Testament.

strawberry, fruit plant of eight main species 
of the genus Fragaria (family Rosaceae), na­
tive to the temperate regions of the North­
em Hemisphere but widely cultivated in the 
Southem Hemisphere as well. The cultivated 
varieties are mainly derived from two species, 
F. virginiana and F. chiloensis, that are na­
tive to the Americas. The strawberry is a low- 
growing, herbaceous plant with a fibrous root 
system and a crown from which arise basal 
leaves. The leaves are compound, with three 
leaflets, sawtooth-edged and hairy. The flow­
ers, generally white, rarely reddish, are bome 
in small clusters on slender stalks arising, like 
the surface-creeping sterns, from the axils of 
the leaves. As a plant ages, the root system be­
comes woody, and the “mother” crown sends 
out runners that touch ground and root, thus 
enlarging the plant.
The strawberry fruit in the botanical sense is 

not a berry and is much more than a single 
fruit; it is the greatly enlarged stem end, or re- 
ceptacle, in which are partially embedded the 
many true fruits, or achenes, popularly called 
seeds. Rieh in vitamin C, the strawberry also 
provides iron and other minerals. It is eaten 
fresh as a dessert fmit, used as a pastry or pie 
filling, and may be preserved in many ways. 
The strawberry shortcake, made of fresh straw- 
berries, sponge cake, and whipped cream, is a 
traditional American dessert.

The cultivated, large-fruited strawberry orig- 
inated in Europe in the 18th Century. Most 
countries developed their own varieties during 
the 19th Century, and these are often specially 
suitable for the climate, day length* altitude, 
or type of production required in a particular 
region.
The strawberry succeeds on a surprisingly 

wide range of soils and situations and, com- 
pared with other horticultural crops, has a low 
fertilizer requirement. It is, however, suscep- 
tible to drought and requires moisture-retain- 
ing soil or irrigation by furrow or sprinkler. 
Runner plants are planted in early autumn if 
a erop is required the next year. If planted 
in winter or spring, the plants are deblos- 
somed to avoid a weakening erop the first 
year. Plants are usually retained for one to 
four years. Runners may be removed from 
the spaced plants, or a certain number may 
be allowed to form a matted row alongside 
the original parent plants. The spaced plants 
per acre vary from 7,000 to 17,000. In areas 
with severe winters, plants are put out in the 
spring and protected during following winters 
by covering the rows with straw or mulches.

Strawberries are produced commercially both 
for immediate consumption and for process­
ing as frozen, canned, or preserved berries or 
as juice. In all countries, because of the per- 
ishable nature of the berries and the unlikeli- 
hood of mechanical picking, the strawberry is 
generally grown near centres of consumption 
or processing and where sufficiënt labour is

Strawberries (Fragaria virginiana)
Grant Heilman— EB Inc.



available. The berries are picked directly into 
small baskets and crated for marketing or 
put into trays for processing. Early crops can 
be produced under glass or plastic covering. 
Strawberries are very perishable and require 
cool, dry storage. They are grown throughout 
most of the United States and Canada; in Eu­
ropean countries, including France, Italy, the 
United Kingdom, Bulgaria, and Poland; in 
southem and eastem Africa; in New Zealand 
and Australia; and also in Japan.
Strawson, Peter (Frederick) (b. Nov. 23, 
1919, London, Eng.), British philosopher, an 
exponent and reformer of the linguistic analy­
sis school expressed by the Cambridge philoso­
pher Ludwig Wittgenstein.

Strawson was a fellow of University College, 
Oxford, from 1948 to 1968, afterward serving 
as a fellow of Magdalen College and Wayn- 
flete professor of metaphysical philosophy in 
the University of Oxford. He was knighted 
in 1977. Strawson integrated the study of 
metaphysics with linguistic philosophy and 
extended its scope beyond the limits set by its 
more empirically oriented adherents. Attempt- 
ing to describe the actual structure of human 
thought about the world, he used such gen­
eral notions as existence, identity, and unity. 
Among his principal writings are Individuals: 
An Essay in Descriptive Metaphysics (1959), 
Logico-Linguistic Papers (1971), Freedom and 
Resentment (1974), and Subject and Predi- 
cate in Logic and Grammar (1974); he edited 
Philosophical Logic (1967) and Studies in the 
Philosophy of Thought and Action (1968).
Strayhorn, Billy, byname of william 
thomas strayhorn (b. Nov. 29, 1915, Day- 
ton, Ohio, U.S.—d. May 31, 1967, New York, 
N.Y.)» American pianist and composer who 
spent his entire career in collaboration with 
and as amanuensis to the composer and band- 
leader Duke Ellington.
Educated privately, Strayhorn applied to 

Ellington in 1938 for work as a lyricist, using 
his own composition “Lush Life” as a creden- 
tial. In 1939 Ellington made his first recording 
of a Strayhorn composition; it was the first of 
many, including the highly populär “Take the 
‘A’ Train” and “Chelsea Bridge,” an excellent 
example of the composer’s refined, impres- 
sionistic style. Strayhorn was also an accom- 
plished pianist who rarely did justice to his 
own talent. His work as a composer became 
so intertwined with Ellington’s that it was said 
that eventually neither man was able to dis- 
tinguish his own contributions to their joint 
work. Strayhorn worked on most of Elling­
ton’s major concert works and unquestionably 
exerted a great influence upon him.
Strbské Pleso, small morainic lake, Vy- 
chodoslovensky kraj (region), Czechoslovakia. 
It lies at the end of a narrow-gauge elec­
tric railway from Poprad-Tatry. At 4,455 feet 
(1,358 m) in elevation, it is the most popu­
lär of the lakes in the High Tatra mountain 
range.
A picturesque village of the same name has 

developed around the lake, with tourist, ski­
ing, and health centres. Within the area are 
more than 100 lakes and several waterfalls, 
and the highest peaks in Tatra National Park 
are nearby. Just south of the lake, but several 
hundred feet lower than it, is an important 
pass between the Biely Vah and Poprad rivers.
streak, the colour of a mineral in its pow- 
dered form. It is usually obtained by rubbing 
the mineral on a hard, white surface, such 
as a tile of unglazed porcelain, so as to yield 
a line, or streak, of fine powder. The colour 
of the streak is usually constant for a given 
species of mineral, even though the mineral 
may vary considerably in colour as it occurs 
in the field. Indeed, the colour of a streak 
may differ considerably from the colour of 
the unpowdered mineral. Streak is one of the 
more useful diagnostic properties, since it is

a quick way to distinguish between different 
species of minerals that are otherwise similar 
in appearance.
stream of consciousness (literature): see 
consciousness, stream of.
streambed, also called stream  channel, 
any long, narrow, sloping depression on land 
that is shaped by flowing water. Streambeds 
can range in width from a few feet for a brook 
to several thoüsand for the largest rivers. The 
channel may or may not contain flowing wa­
ter at any time; some carry water only occa- 
sionally. Streambeds may be cut in bedrock 
or through sand, clay, silt, or other uncon- 
solidated materials commonly resulting from 
earlier stream deposition.

Stream channels cut in bedrock are generally 
more stable and usually have steeper slopes, 
less width, and greater local variations in gradi­
ënt, with rapids and waterfalls being common. 
They most often occur in upstream areas and 
are somewhat straighter because they tend to 
follow faults, joints, or other weak structural 
elements. The downstream reaches of rivers 
or streams are commonly alluvial channels 
that have lower slopes and a general absence 
of rock ledges. These channels constantly shift 
vertically and laterally; they are usually mean- 
dering, braided, or random, with few straight 
reaches. Narrow, more sinuous alluvial beds 
have a higher silt and clay composition than 
do straighter and wider beds. Sandy beds de- 
pend on Vegetation to stabilize their banks.

The shape, or cross-section, of a streambed 
is determined by a stream’s discharge, the 
amount and size of sediment transported, and 
the resistance to erosion of the bedrock or al- 
luvium of the banks and bottom. In its lower 
reaches, a larger stream (one with greater dis­
charge) has a greater width-to-depth ratio. The 
side slopes are related to the silt-to-clay ratio 
of the Sediments and to the erosive force of the 
flow. Steep banks generally occur in clay-rich 
materials. In many cases, the cross-section of 
a stream is almost trapezoidal and becomes 
asymmetrical along thé curves of a stream’s 
path, with the deepest part of the stream oc- 
curring at the outside of the curve.
streamlining, in aerodynamics, the contour- 
ing of an object, such as an aircraft body, 
to reduce its drag, or resistance to motion 
through a stream of air.

A moving body causes the air to flow around 
it in definite pattems, the components of 
which are called streamlines. Smooth, regulär 
airflow pattems around an object are called 
laminar flow; they denote a minimum of dis- 
turbance of the air by the object’s motion 
through it. Turbulent flow occurs when air is 
disturbed and separates fróm the surface of 
the moving body, with the consequent for- 
matiön of a zone of swirling eddies in the 
body’s wake. This eddy formation represents 
a reduction in the downstream pressure on 
the moving object and is a principal source of 
drag. Streamlining, then, is the contouring of 
an aircraft or other body in such a way that 
its turbulent wake is reduced to a minimum. 
The mechanics of airflow pattems lead to 
two principles for subsonic streamlining: (1) 
the forward part of the object should be well 
rounded, and (2) the body should gradually 
curve back from the midsection to a tapering 
rear section. An efficiently streamlined body 
thus takes on the look of a horizontally in- 
clined teardrop shape.
An aircraft or other body that is traveling at 

supersonic speeds requires a different stream­
lined form from that of a subsonic aircraft 
because it is moving faster than the speed 
at which the pressure impulses it creates are 
propagated in air. Because the pressure waves 
can no longer be transmitted ahead of an 
aircraft moving at supersonic speed, they pile 
up in front of it, creating a compression, or 
shock, wave. Further shock waves are created
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at the midsection and tail of the supersonic 
aircraft. The strength of these shock waves is 
dependent on the magnitude of the change 
in the air’s direction, which in turn is depen­
dent on the sharpness or angle of the forward 
tip and other surfaces of the aircraft’s body. 
Supersonic aircraft thus have sharply pointed 
noses and tails and straight, narrow bodies 
to minimize the intensity of the shock waves 
(and attendant drag).
Streator, city, La Salie county, Illinois, U.S., 
on the Vermillion River. The village was laid 
out in 1868 after the discovery of coal in the 
vicinity. It was first called Hardscrabble, from 
the difficult climb up from the river, and was 
then known as Unionville after the Ameri­
can Civil War. It was renamed in 1872 for 
Worthy Streator, president of the Vermillion 
Coal Company, which opened mines there. 
When the mines were exhausted, the commu­
nity tumed to manufacturing brick, clay pipe, 
and glass, drawing on local deposits of clay, 
shale, and silica sand. The city’s economy is 
still primarily industrial but is augmented by 
agriculture (com and soybeans). Inc. village, 
1870; city, 1882. Pop. (1988 est.) 13,791.
Stredocesky (Czech: “Central Bohemia”), 
also called stredn! cechy, kraj (region), 
north-central Czech Socialist Republic, west­
ern Czechoslovakia. Bordered by Severocesky 
kraj on the north, Vychodocesky kraj on the 
east, Jihocesky kraj to the south, and Zäpado- 
cesky kraj to the west, it has an area of 4,245 
square miles (10,994 square km), excluding 
Prague, which serves as the regional Capital but 
is administered separately. The southem part 
of the region consists mostly of the northerly 
ranges of the Stredoceska Highlands and other 
uplands, while the north is composed of low­
lands formed by the Labe (Elbe) and Vltava 
(Moldau) rivers, the two main drainage Sys­
tems that meet south of Mëlnik.

Com (maize) for animal feed, sugar beets, 
wheat, barley, oats, alfalfa, potatoes, and 
dover are the main crops grown in the kraj; 
sugar beets, wheat, and barley predominate 
in the northem lowlands, whereas oats, rye, 
potatoes, and flax are better suited to the hilly 
south. Rakovnik, Mëlnik, and Kladno okresy 
(districts) produce hops, both for the domes- 
tic brewing industry and for export. Apples, 
plums, pears, ehernes, and walnuts grow in 
the north, and the Labe and Vltava valleys 
are noted for vineyards as well. Hogs, cattle, 
and poultry are the main livestock reared; 
dairying accounts for about two-fifths of the 
cattle. Forests of fir, spruce, pine, oak, and 
beech cover slightly more than one-fourth of 
Stredocesky kraj, mainly in the westem dis­
tricts, where lumbering and paper milling are 
carried on.

Bituminous coal is mined around Kladno, 
Slany, and Mëlnik; bituminous and anthracite 
coal and refractory clay are mined around 
Rakovnik. Pribram is a major lead, zinc, sil­
ver, and uranium mining centre; to the north­
east, Mnisek pod Brdy is an iron-ore mining 
centre. Kutnä Hora is a centre for lead, zinc, 
and silver mining. Large limestone quarries 
are located along the Berounka River South­
west of Prague. Refractory clay, sand, gravel, 
and glass sand are quarried along the Labe 
River between Kolin and Mëlnik. Four dams 
on the Vltava provide hydroelectric energy 
and improve navigation on that river.

Heavy industries are concentrated in north­
em Stredocesky kraj. Kladno-Slany is a major 
industrial centre west of Prague, producing 
steel, engineering products, electronics ware, 
textiles, and processed food. North of Prague, 
Kralupy nad Vltavou and Neratovice have 
important Chemical works; Kralupy also has 
an oil refinery and produces petrochemicals, 
synthetic mbber, and wood products; Mëlnik
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and Kostelec nad Labe refine sugar from sugar 
beets; and beer is produced in Velké Popovice 
and Benesov. In the northeastern part of the 
region, Mlada Boleslav is the site of a large 
Skoda automobile plant and also has food- 
processing industries. Kolin-Kutna Hora has 
an oil refinery and produces petrochemicals, 
steel, textiles, and processed foods; Kolin is 
also a Labe River port. Beroun-Krälüv Dvür, 
Southwest of Prague, produces steel, cement, 
cotton textiles, and limestone. Most of the 
Southern towns in the kraj have light, tradi­
tional industries; of these, Säzava is noted for 
glasswork, as is Podëbrady, near Kolin; and 
Rakovnik has a renowned ceramics industry.
Although most cultural institutions are lo­

cated in Prague, several other towns are note- 
worthy. Nelahozeves, northwest of Prague, is 
the birthplace of the Czech composer Antonin 
Dvorak (1841); his house is a memorial mu­
seum. To the east, Kutnä Hora is conserved 
under national trust; many of its buildings 
survive from the 13th and 14th centuries. 
Kacina, to the northeast, has an imperial- 
period palace (1822) that now houses an agri­
cultural museum and library. Southwest of 
Prague, Pribram is the site of the Svatä Hora 
pilgrimage site. East of Kladno lies the site of 
Lidice {q.v.), the miners’ village obliterated by 
the Nazis in June 1942.

A thermal mineral-water spa developed in 
Stredocesky kraj in the early 20th Century 
draws visitors to Podëbrady. The reservoirs 
behind the Vltava River dams have improved 
navigation and also have been developed as 
resorts. The Konëprusy caves at Zlatykün, 6 
miles (9 km) south of Beroun, rediscovered 
in 1950, have rooms covered with stalactites 
and Stalagmites extending 1 mile (1.6 km) in 
length on three levels.

The population of Stredocesky kraj is pri­
marily Czech with small enclaves of Slovaks
in the westem and Labe River districts. Pop. 
(1988 est.) 1,126,255.
Stredoslovensky (Czech: “Central Slova- 
kia”), also called stredn! slovensko, kraj 
(region), central Slovak Socialist Republic, 
eastern Czechoslovakia. Bordered by Zäpado- 
slovensky kraj on the Southwest, Severomo- 
ravsky kraj on the northwest, Poland to the 
north, Vychodoslovensky kraj to the east, and 
Hungary to the south, the region has an area 
of 6,944 square miles (17,986 square km). 
Stredoslovensky kraj is dominated by moun­
tain ranges rising from the Slovak Ore Moun­
tains in the south to Czechoslovakia’s highest 
range, the High Tatras, in the northeast. Low­
lands occur only in the south, in the valleys 
of the Ipel and Rimava rivers. Two major 
interior valleys are formed by the Väh and 
Hron rivers, which flow east to west between 
the High and Low Tatra ranges.

Agriculture is limited to about one-sixth of 
Stredoslovensky kraj-s land area, mostly in 
the southem valleys where wheat, barley, rye, 
corn (maize), grapes, tobacco, and vegetables 
are grown. Southem Stredoslovensky kraj and 
the Väh valley are Czechoslovakia’s main 
sheep-raising areas. The northem valleys pro­
duce potatoes, oats, flax, and animal fodder. 
In the mountains, an Alpine economy, with 
dairy cattle, sheep, and goat pasturing, pre- 
dominates.
About half of Stredoslovensky kraj is forested, 

with spruce dominant in the higher northem 
mountains and beech, oak, and fir in the 
southem ranges. Lumbering is a major indus­
try in the kraj, and there ̂ are paper mills at 
Ruzomberok, Harmanec, Zilina, and Martin. 
Banska Bystrica is the regional Capital.

Mining is also important. Minerals extracted 
include magnesite in the Rimavskä Sobota 
okres (district) and at Lucenec; copper, lead, 
zinc, and silver at Banska Stiavnica; antimony

at Dübrava; mercury at Malachov; and perlite 
(glass sand) and gold at Kremnica. Limestone 
is quarried in the Väh valley and around 
Banska Bystrica and Tisovec, and clay, sand, 
and gravel are quarried in the Väh valley. 
Brown coal (lignite) is mined at Novaky- 
Handlovä and at Pótor-Modry Kamen. Hy­
droelectric power, produced by ä series of 
nine dams on the Väh and Orava rivers, is 
Stredoslovensky kraj’s main energy source. 
Most industry is concentrated in the Väh- 
Orava valleys; Dubnica nad Vähom, Püchov, 
Poväzkä Bystrica, Zilina, Martin, Istebné, Ru­
zomberok, Liptovsky Mikuläs, and Liptovsky 
Hrädok are major centres, with machinery and 
appliances, Chemicals, steek electronics, syn­
thetic mbber, textile, and food-processing^ in­
dustries. The Hron-valley centres include Ziar 
nad Hronem with aluminum works; Zvolen, 
with an oil refinery and transport-equipment, 
food-processing, and building-materials plants; 
Banskä Bystrica, with electronics, cement, 
textile, and food-processing plants; Slovenskä 
L’upca, with Chemical works; and Brezno, 
with bridge building. On the Rimava River 
are Hnüst’a and Tisovec, with Chemical works 
and stone quarries, and Kokava nad Rimavi- 
cou, with glassworks.

Tourism is important in the northern moun­
tains where mineral-water spas, winter sports, 
and fishing are major attractions. Natural 
parks in the Demänovä valley and Sulovske 
Skäly have caves and scenic rock formations. 
Banskä Bystrica has a winter and summer 
sports stadium. Martin is a traditional Slovak 
cultural centre; the Slovak National Museum 
and Library are located there. The population 
of the kraj is mostly Slovak, with a small 
Hungarian minority. Pop. (1988 est.) 1,599,- 
772.
Street, George Edmund (b. June 20, 1824, 
Woodford, Essex, Eng.—d. Dec. 18, 1881, 
London), English architect of the High Vic­
torian period noted for his many English 
churches in the Gothic Revival style.

Street first worked with Sir George Gilbert 
Scott in London for five years. In 1849 he 
opened his own practice, and he eventu­
ally designed about 260 buildings during his 
professional career. The majority of Street’s 
buildings were for ecclesiastical use and were 
usually highly original, unconventional adap- 
tations and bold restylings of 13th-century 
French and English Gothic architecture. Start­
ing with a number of small churches and 
schools in Comwall, his works proliferated 
throughout England—in Oxfordshire, Buck- 
inghamshire, Berkshire, and Yorkshire. These 
churches vary in appearance from the elabo­
rate and decorative St. James the Less (1858— 
61), Oxford, to the barren austerity of St. 
George’s (1861), Oakengates, Shropshire. His 
most famous work, however, was a secular 
building, the nobly picturesque Law Courts 
in London—competed for in 1866, begun 
in 1874, and still unfinished at the time of 
Street’s death.

Street was a close friend of many of the Pre- 
Raphaelite artists and helped train such mas- 
ters of late 19th-century English architecture 
and design as William Morris, Philip Webb, 
and Richard Norman Shaw. Street was the 
diocesan architect to Oxford, York, Winches­
ter, and Ripon. He was also professor of ar­
chitecture at the Royal Academy, where he 
lectured on medieval architecture, and in 1881 
he was ëleeted president of the Royal Institute 
of British Architects. His publications, Brick 
and Marble in the Middle Ages (1855) and 
Some Account of Gothic Architecture in Spain 
(1865; reprinted 1968), illustrated with his own 
drawings, were widely used as sourcebooks 
for Gothic Revival architectural detail. Arthur
E. Street, Memoir of George Edmund Street, 
R A., 1824-1881 (1888; reprinted 1972), in­
cludes Street’s Royal Academy lectures of 
1881.

Street film, type of realistic motion picture, 
populär in Germany during the 1920s, that 
dealt with the lives of common people during 
a time of economic depression; the term refers 
to the importance in the films of urban Street 
scenes (usually filmed on studio sets of great 
ingenuity). The Street in these films was not 
only a place of violence but also a place where 
virtues that had seemingly been abandoned by 
middle-class society flourished among pros- 
titutes and other outcasts. The hero of the 
picture usually broke away from the security 
of a traditional home, sought adventure in the 
Street, and then returned to a conventional 
life.

The Street (1923) was the prototype of a 
series of such films, which included Joyless 
Street (1925), Tragedy of the Street (1927), 
and Asphalt (1929). The realistic tone and ex­
perimental use of the camera influenced the 
production of outstanding Street films, which 
included The Last Laugh (1924), directed by 
FfW. Murnau, who used the camera subjec- 
tively in his portrayal of an aging doorman 
played by the famed actor Emil Jannings. The 
sympathy with rebellious youth and the return 
to traditional values that characterized Street 
films foreshadowed the movement toward au- 
thoritarianism in the 1930s.
Street piano: see barrel piano.
streetcar, also called tram , or trolley car , 
vehicle that runs on track laid in the streets, 
operated usually in single units and usually 
driven by electric motor.

Early streetcars were either horse-drawn or 
depended for power on storage batteries 
that were expensive and inefficiënt. In 1834 
Thomas Davenport, a blacksmith from Bran- 
don, V t, built a small battery-powered electric 
motor and used it to operate a small car on a 
short section of track. In 1860 an American,
G.F. Train, opened three lines in London and 
one line in Birkenhead. The system was called 
tramways in Britain and was established at 
Salford in 1862 and Liverpool in 1865. The 
invention of the dynamo (generator) led to the 
application of transmitted power by means 
of overhead electrified wires to streetcar lines, 
which subsequently proliferated in Britain, 
Europe, and the United States.

The cable car, the invention of Andrew Hal- 
lidie, was introduced in San Francisco on 
Sacramento and Clay streets in 1873. The 
cars were drawn by an endless cable running 
in a slot between the rails and passing over 
a steam-driven shaft in the powerhouse. The 
system was well-adapted for Operation on steep 
hills and reached its most extensive use in San 
Francisco and Seattle. The cars operated more 
smoothly than did early electric cars, but they 
could run only at a constant speed; breaking 
or jamming of the cable tied up all the cars 
on the line. Beginning about 1900, most cable 
trackage was replaced by electric cars; but the 
Seattle lines lasted until the 1930s, and a por­
tion of the San Francisco system continued in 
Operation in the late 20th Century.

During the 1890s and the first two decades of 
the 1900s, conventional electric tramlines re­
placed horsecar lines in Europe and the United

Electric streetcar in Provide nee, R.I., c. 1925
The Bettmann Archive



States and made their appearance in the larger 
cities of Asia, Africa, and South America. In 
the United States, electric streetcars replaced 
horse-drawn cars at a particularly rapid rate 
from 1902 to 1917. The motors and cars were 
gradually improved: the tiny four-wheeled cars 
were replaced by heavy eight-wheeled cars 
that had much greater carrying capacity, and 
wooden car bodies were replaced by steel ones. 
The possession of a streetcar line became es­
sential for a growing town or small city, and 
the larger city streetcar Systems extended their 
lines farther and farther out into the suburbs. 
The development of streetcars in Europe was 
equally rapid and continued over a longer pe­
riod. Many European cities constmcted highly 
efficiënt streetcar Systems, and the electric car 
became the chief means of urban transport.

British trams usually were double-deck cars 
operated by two men, one of whom collected 
the fare; rates were charged according to a 
zone system. European streetcars were simi­
lar to the British, but single-deck cars were 
common. Power was supplied from overhead 
wires through a bent piece called a bow or 
by a collapsible and adjustable frame called a 
pantograph, in contrast to the universal use of 
the single trolley pole in the United States. In 
Britain a conduit system was sometimes used 
in place of the overhead wires. It consisted 
of an underground conduit with a continuous 
slot that contained two conductor rails from 
which the tram’s contacts collected power.

During the World War I period, streetcar en- 
terprises encountered financial difficulties; as 
wage and materials costs rose, the Companies 
were squeezed by the fixed fares set almost 
universally by the municipal franchises. Fi­
nally, government action permitted fare raises; 
but by then the use of automobiles had spread, 
and many cities shifted to motor-bus Systems 
of public transportation. The direct operating 
expenses of the bus, per mile, were greater 
than those of streetcars, but the heavy ex­
penses of track constmction and maintenance 
ultimately rendered streetcars uneconomical. 
In the United States streetcars began to be 
supplanted by automobiles and buses in the 
1930s, and this trend accelerated during the 
’40s and ’50s. In Britain the Substitution of 
buses for trams was hastened during the 1930s 
by the development of improved double-deck 
buses, and by the early ’50s there were no 
trams left running in London. The last ma­
jor British tram system was that of Glasgow, 
which employed relatively modern double- 
deck cars. Paris closed the last of its street­
car lines in the 1930s, and in other parts of 
France and in Italy many cities shifted to bus 
Operation.

There were still many major streetcar Sys­
tems in Operation in the late 20th Century, 
however, primarily in the cities of central and 
eastern Europe and the Soviet Union. Street­
car Systems are largely municipal, with private 
bus competition not permitted. In the 1980s 
some cities in the United States began adopt- 
ing Light Rail Transit; the trackage for this 
modern electric trolley system was less expen­
sive to construct than that for elevated or un­
derground metropolitan train Systems. Light 
Rail Systems were constmcted in such Ameri­
can cities as San Diego, Sacramento, and San 
Jose, Calif., Portland, Ore., and Buffalo, N.Y.
Streeter, Burnett Hillman (b. Nov. 17, 
1874, Croydon, Surrey, Eng.—d. Sept. 10, 
1937, near Basel, Switz.), English theologian 
and biblical scholar, noted for his original 
contributions to knowledge of Gospel origins.

Educated at Queen’s College, University of 
Oxford, Streeter spent most of his life there, 
becoming chaplain in 1928 and provost in 
1933. He was ordained in 1899 and for 15 
years (from 1922 to 1937) was a member of 
the Archbishop’s Commission on Doctrine in 
the Church of England. He wrote or con­
tributed to a dozen volumes in the fields of

philosophy of religion, comparative religion, 
and New Testament studies.

Streeter became widely known as a student of 
the New Testament. His most important work 
was The Four Gospels: A Study of Origins 
(1924), in which he originated a “four doc­
ument hypothesis” (including a Proto-Luke) 
as a solution to the synoptic problem and 
developed the theory of “local texts” in the 
manuscript transmission of the New Testa­
ment. This work was followed by The Prim­
itive Church (1929), in which he argued that 
there were three Systems (not one) of church 
government in the earliest Christian churches.

Streeter’s other works included Foundations: 
A Statement of Christian Belief in Terms 
of Modern Thought, by Seven Oxford Men 
(1912), The Chained Library (1931), Real­
ity: A New Correlation of Science and Reli­
gion (1926), and The Buddha and the Christ 
(Bampton Lectures, 1932).
Streicher, Julius (b. Feb. 22, 1885, Flein­
hausen, Ger.—d. Oct. 16, 1946, Nürnberg, 
W.Ger.), Nazi demagogue and politician who 
gained infamy as one of the most virulent ad­
vocates of the persecution of Jews during the 
1930s.
Streicher served in the German army during 

World War I and afterward taught elementary 
school in Nürnberg. He joined the Nazi Party 
in 1921, becoming one of the earliest Nazis 
in Southern Germany and a close friend of 
Adolf Hitler. In 1925 Streicher was appointed 
gauleiter (district leader) of Franconia, which, 
after the Nazis came to power in 1933, he 
administered from his chief bailiwick, Nürn­
berg. As the founder (1923) and editor of the 
anti-Semitic weekly newspaper Der Sturmer, 
Streicher achieved a position of great wealth 
and influence in Nazi Germany. Der Stürm­
ers crude anti-Jewish invective provided a 
focus for Hitler’s persecutory racial policies; 
the newspaper initiated the general campaign 
that led to the passage of the Nürnberg laws 
in 1935.

Streicher’s irresponsible behaviour and sex­
ual and sadistic excesses eventually alienated 
many of his feliow party officials, and he was 
stripped of his party posts in 1940 after a Com­
mission investigated the scandalous irregular- 
ities of his business transactions and personal 
life. He continued to serve as editor of Der 
Sturmer throughout the war years, however, 
owing to Hitler’s protection of him.
After the collapse of Germany, Streicher, dis- 

guised as a painter, was captured on May 23, 
1945, by U.S. troops near Waldring, Bavaria. 
Indicted along with other top Nazi leaders to 
stand trial on charges of war crimes before the 
International Military Tribunal at Nürnberg, 
Streicher was found guilty on Oct. 1, 1946, of 
crimes against humanity and was sentenced 
to death by hanging.
Streisand, Barbra, original name barbara 
jo an  streisand (b. April 24, 1942, Brook­
lyn, N.Y., U.S ), American singer and actress, 
one of the most populär vocalists and motion- 
picture comédiennes from the 1960s on.
After graduating from high school, Streisand 

studied acting briefly, became a singer in 
nightclubs, and made her first appearance on 
the Broadway stage in I Can Get It for You 
Wholesale in 1962. Her performance in the 
Broadway musical Funny Girl (1964) estab­
lished her as a major star. Beginning in 1963, 
she released a series of best-selling record al­
bums that featured vibrant and original in- 
terpretations of populär songs. Her career in 
motion pictures began with the film version of 
Funny Girl (1968) and included performances 
in Hello Dolly (1969), On a Clear Day You 
Can See Forever (1970), The Owl and the 
Pussycat (1970), What’s Up Doc? (1972), The 
Way We Were(\91?>\ For Pete’s Sake (1974), 
and A Star Is Born (1976). The uninhibited 
energy and exuberance she displayed in these 
films made her one of Hollywood’s leading fe-
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male performers during the 1970s. She made 
her directorial debut in 1983 with Yentl, in 
which she also starred, and she continued to 
record albums and to perform in live and 
televised concerts.
Streitberg, Wilhelm (August) (b. Feb. 
23, 1864, Rüdesheim, Nassau [Germany]— 
d. Aug. 19, 1925, Leipzig, Ger.), German 
historical linguist who, with Karl Brugmann, 
founded (1891) and edited Indogermanische 
Forschungen (“Indo-European Researches”), 
an influential joumal in the field of Indo- 
European linguistic studies.

Much of Streitberg’s sdiolarly work concerns 
comparative and historical Germanic linguis- 
tics. His books include Urgermanische Gram­
matik (1896; “Proto-Germanic Grammar”), 
Gotisches Elementarbuch (1897; “Gothic 
Primer”), and Die gotische Bibel (1908—10; 
“The Gothic Bible”), which presents the extant 
biblical texts written in the Gothic language. 
During his academie career he held professor- 
ships at Freiburg (1889-98), Münster (1899- 
1909), Munich (1909-20), and Leipzig (1920 
until his death).
Strelitziaceae, family of flowering plants in 
the ginger order (Zingiberales) that range in 
size from perennial herbs to trees. The family 
includes three genera (Ravenala, Phenakosper- 
mum, and Strelitzia) and seven species.
R. madagascariensis, the traveller’s tree (q.v.\ 

native to Madagascar, has a palmlike trank 
and leaves with the appearance of a fan. The 
water that is stored in the leaf bases may 
enable it to withstand dry conditions. The 
only species of Phenakospermum, a tree sim­
ilar to Ravenala, grows in South American 
swamps. Some species of the southem African 
genus Strelitzia look like palm trees. Others 
are herbs bearing exotic flowers (e.g., bird-of- 
paradise flower, S. reginaé). S. augusta, which 
grows to more than 5 m (16 feet) in height, has 
banana-like fruit and resembles the traveller’s 
tree. In this family large flowers are enclosed 
in bracts (leaflike structures), and both leaves 
and bracts occur in two vertical rows. See also 
bird-of-paradise flower.
streltsy, singulär strelets (Russian: “mus- 
keteer”), Russian military corps established in 
the middle of the 16th Century that formed 
the bulk of the Russian army for about 100 
years, provided the tsar’s bodyguard, and, at 
the end of the 17th Century, exercised consid­
erable political influence. Originally composed 
of commoners, the streltsy had become a 
hereditary military caste by the mid-17th Cen­
tury. Living in separate Settlements (slobody), 
they performed police and security duties in 
Moscow and in the border towns where they 
were garrisoned; they often also engaged in 
trades and crafts. In 1681 there were about
55,000 streltsy, 22,500 of whom were sta- 
tioned in Moscow.

The streltsy became discontented and unre- 
liable in the second half of the 17th Century 
after the government began paying them in 
land instead of money and grain. They then 
became involved in the succession struggle be­
gun in 1682 between rival Partisans of the half 
brothers Peter I and Ivan V. Supporting Ivan, 
they staged a revolt against the Naryshkin 
family (the relatives of Peter’s mother, who 
had assumed actual power), named both Ivan 
and Peter tsars, and made Ivan’s sister Sophia 
regent. In 1698, having unsuccessfully at­
tempted to unseat Peter I (the Great) and 
restore Sophia to the regency (Peter had dis- 
placed her in 1689), the streltsy were forcibly 
disbanded by the tsar, with hundreds of them 
being executed or deported. Though revived 
briefly by Peter to participate in the Great 
Northem War (1702), the Corps was gradually 
absorbed into the regulär army thereafter.
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strengite, phosphate mineral similar to 
variscite (q.v.).
strepsipteran, any member of the insect or­
der Strepsiptera, of about 400 species, some­
times considered a part of the beetle family 
Meloidae. They are parasitic in planthoppers, 
leafhoppers, treehoppers, froghoppers, bees,

Strepsipteran male (Stylops pacifica) fertilizing 
a female living in the abdomen of the host bee 
(Andrena complexa)
E.S. Ross

and other insects. Mature females are usually 
wingless and saclike; the males have large, 
fanlike hindwings, short, clublike forewings, 
buiging eyes, and comblike antennae. The 
bristly and long-legged Stylops larvae are 
picked up from a flower by bees and trans- 
ported to a bee nest, where they penetrate bee 
larvae and live as parasites first within the 
larva and later in the adult bee. The Stylops 
female remains permanently in the puparium 
formed from the last larval skin inside the 
host except for its head, which protrudes from 
the mature bee’s abdomen. The male comes 
out of the host as a winged adult and locates 
and fertilizes the female through an opening 
in the puparium beneath her head. The young 
develop inside the female, emerge through the 
same opening, and are carried to a flower by 
the bee. Although bees so parasitized live an 
almost normal life span, their reproductive 
organs do not develop.
Streptelasma, extinct genus of corals, single 
animals rather than colonial forms, found as 
fossils in marine rocks of Ordovician to De- 
vonian age (345,000,000 to 500,000,000 years 
old). Each hom-shaped specimen represents

Streptelasma, of Ordovician age
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor

a single individual. The hard, and thus pre­
served, parts of the animal consist of a car- 
bonate skeletal structure distinctive in form 
and construction.
streptobacillary fever, also called haver-
HILL FE VER, Or ERYTHEMA ARTHRITICUM 
EPiDEMicuM, acute infection caused by the 
micro-organism Streptobacillus moniliformis, 
transmitted to man by rat bite or by the 
ingestion of contaminated foods and charac­
terized by sudden onset with chills, fever, and

vomiting followed by the development of a 
skin rash and inflammation of the joints. An 
ulcerative lesion may be observed at the site 
of the rat bite. Formation of abscesses in the 
brain, heart muscle, and other tissues is a rare 
but serious complication. The infection re- 
sponds well to penicillin. It was first described 
in Haverhill, Mass., in 1926; some 86 persons 
were infected then, apparently by the inges­
tion of contaminated raw and unpasteurized 
milk. Haverhill fever sometimes refers only to 
cases in which there is no history of rodent 
bite. See also rat-bite fever.
Streptococcus, genus of spheroidal bacte- 
ria in the family Streptococcaceae, species of 
which are important as the agents of scar­
let fever and rheumatic fever in man and in 
the manufacture of certain foods. The gen­
eral term Streptococcus is used to describe 
the chainlike arrangement of cells in many 
species.

Streptococci are microbiologically character­
ized as gram-positive, nonmotile, facultative 
anaerobes (not requiring oxygen). Their cells 
are spherical to ovoid, less than 2 pm (micro- 
metres; 1 pm =  10~6 metre) in diameter, and 
often occur in pairs or chains.

Of the nonpathogenic forms, S. lactis and S. 
cremoris are used in commercial starters for 
the production of butter, cultured buttermilk, 
and certain cheeses. The pathogens include
S. equi, the cause of distemper, or strangles 
(q.v.), of horses, and S. pyogenes, the agent 
of scarlet fever (q.v.). Several Streptococci are 
implicated in rheumatic fever (q.v.).
Streptomyces, genus of moldlike bacteria of 
the family Streptomycetaceae (order Actino- 
mycetales) universally occurring in soil and 
water, with certain species noted for the pro­
duction of broad-spectrum antibiotics. Many 
species are important microorganisms of de- 
composition of organic matter in soil, con- 
tributing in part to the earthy odour of soil 
and decaying leaves and to soil fertility.

Streptomyces are microbiologically charac­
terized as gram-positive aerobic bacteria of 
complex form, resembling the threadlike net 
of fungi and bearing chains of spores at ma- 
turity. Their branching strands are 0.5 pm 
(micrometre; 1 pm =  10 6 metre) in diameter.

The antibiotic producers include: S. aureo- 
faciens (yielding Chlortetracycline), S. rimosis 
(Oxytetracycline; see tetracycline), S. griseus 
(Streptomycin; q.v.), S. erythraeus (erythromy- 
cin; q.v.), and S. venezuelae (chloramphenicol; 
q.v.).
Streptomycin, antibiotic synthesized by the 
soil organism Streptomyces griseus. The first 
antimicrobial agent developed after penicillin 
(q.v.) and the first antibiotic effective in treat- 
ing tuberculosis, Streptomycin acts by interfer- 
ing with a microorganism’s ability to synthe- 
size certain vital proteins. In addition to the 
tuberculosis bacterium, organisms sensitive to 
this antibiotic include those that cause pneu- 
monia, spinal meningitis, and typhoid fever. 
Because it increases the chances of changes in 
the hereditary material of cells, many initially 
sensitive microorganisms have become resis- 
tant to Streptomycin.
Stresa, town, Novara province, Piemonte 
(Piedmont) region, northwestem Italy, on the 
west shore of Lake Maggiore, north of No­
vara. A health and tourist resort noted for 
its pleasant climate and scenic surroundings, 
it is a favourite site for congresses. A confer­
ence held there in 1935 between Italy, Great 
Britain, and France unsuccessfully attempted 
to deal with Hitler’s announcement that Ger­
many would rearm despite the prohibitions 
contained in the Treaty of Versailles. Anto­
nio Rosmini-Serbati, founder of the Institute 
of Charity (congregation of Rosminians), died 
there in 1855. Pop. (1981 prelim.) mun., 
6,416.

Stresemann, Gustav (b. May 10, 1878, 
Berlin—d. Oct. 3, 1929, Berlin), chancellor 
(1923) and foreign minister (1923, 1924-29) 
of the Weimar Republic, who was chiefly 
responsible for the restoration of Germany’s

Stresemann
By courtesy of Bildarchiv Preussischer Kulturbesitz 
BPK, West Berlin

international status after World War I. To- 
gether with the French foreign minister Aris­
tide Briand, he was awarded the Nobel Peace 
Prize in 1926 for his policy of reconciliation 
and negotiation.

Youth and education. Stresemann was the 
son of Ernst Stresemann, a Berlin innkeeper 
and beer distributor. He was the only one of 
five children able to attend high school and ul­
timately the university. From early childhood 
he displayed a strong “inclination towards 
solitude,” as he put it as a student, as well 
as a tendency to be melancholy and to day- 
dream. At school he displayed an unusual gift 
for history, especially modern history. He was 
especially interested in the lives of great Per­
sonalities, particularly Napoleon and Goethe, 
both of whom fascinated him throughout his 
life and inspired several of his literary studies.

Stresemann, attending the universities of 
Berlin and Leipzig from 1897 to 1900, first 
studied literature and history but changed to 
economics, probably to improve his profes­
sional prospects rather than because he rec­
ognized his practical gifts. During his student 
years he belonged to a relatively progressive 
fratemity and retained a lifelong attachment 
to the sentimental glories of student life. In
1900 he received his doctorate with a disserta- 
tion entitled “The Growth of the Berlin Bot- 
tled-Beer Industry.” The subject of his study, 
based on his knowledge of his father’s busi­
ness and dealing with the decline of a sector 
of small business as a result of competition 
from giant industry, was characteristic of his 
origins as well as of his point of view. It was 
used against him in future political struggles 
by the right-wing Opposition.

As a liberal Prussian Protestant, Stresemann 
became a typical representative of the chau- 
vinistic spirit prevailing in imperial Germany. 
He believed in the spiritual, military, and 
economie superiority of the German empire, 
and his political idealism manifested itself in 
a sentimental enthusiasm for the heroic liber- 
alism of 1848, as well as in a romantic style 
of speech.
Political rise. After completing his studies, 

Stresemann began his professional career in 
a trade association. Unusually rapid success 
in commerce gave him a springboard into 
politics. As an administrative assistant in the 
German Chocolate Makers’ Association from
1901 to 1904, he gained a reputation as an ac- 
complished organizer and negotiator. Already, 
in 1902, he had founded the Saxon Manufac- 
turers’ Association. As its legal representative 
until 1911, he occupied an important position 
in economie life at the age of 25.



His wife, whom he married in 1903, was the 
sister of a fratemity brother and the daugh­
ter of the Berlin industrialist Adolf Kleefeld. 
Of Jewish extraction, the charming and ele­
gant Frau Stresemann played a leading role 
in Berlin society of the 1920s. They had two 
sons.
After initially sympathizing with the ideas of 

the Protestant social reformer Friedrich Nau­
mann and collaborating with his National 
Social Union, Stresemann joined the right- 
ist National Liberal Party in 1903. Strongiy 
represented in Saxony at the time, the party 
became Stresemann’s political home. Often 
involved in conflicts over his support of social- 
welfare measures with the right wing of his 
party (which was dominated by representatives 
of heavy industry), he attracted general notice 
at his first appearance at a party congress in 
1906.
As a Dresden city councillor from 1906 to 

1912 and editor of the Dresden magazine 
Sächsische Industrie (“Saxon Industry”), Stre­
semann became a well-known writer on eco­
nomics and an expert on municipal affairs. 
Recognizing the importance of the press in 
influencing public opinion, he took advantage 
of it to support his aims.

He was elected in 1907 to the Reichstag 
(parliament) as a National Liberal from the 
Annaberg district in the Saxon metal-min- 
ing country, and thus he succeeded in gain- 
ing a foothold in national politics. At 28 
he was the youngest deputy in the Reich­
stag. The party chairman, Emst Bassermann, 
helped to advance his political career, and 
he was soon considered Bassermann’s “crown 
prince.” Stresemann was primarily interested 
in economic policy both as a journalist and 
a deputy. He energetically defended the inter­
ests of the commercial middle dass, but his 
advocacy of extended social-welfare legislation 
embroiled him in a conflict with the repre­
sentatives of his party’s right wing, which in 
1912 prevented his reelection to the National 
Liberal Party executive committee. After los­
ing his seat in the new Reichstag elections in 
the same year, he travelled with other business 
leaders to the United States to study economic 
conditions.

By this time Stresemann, who had moved to 
Berlin, was one of the best known leaders of 
German economic life. He occupied leading 
positions in a number of trade associations, 
including the German-American Economic 
Association, established at his Suggestion. Stre­
semann’s many offices brought him financial 
independence. He was known for his orga- 
nizational gifts, knew how to handle people, 
and was aware of the power he wielded. As a 
member of the pan-German Deutscher Kolo­
nialverein (German Colonial League) and an 
advocate of a strong naval constmction pro­
gram, he supported the imperialist goals of 
German policy carried out under the aegis of 
Alfred von Tirpitz and Bernhard, Fürst von 
Bülow. Tirpitz had served as state secretary of 
the Imperial Naval Office, in which post he 
created the German battle fleet, and Bülow 
was chancellor of Germany (1900-1909).

Policies during World War I. Stresemann 
was a part of the great majority of Germans 
who, in the firm belief that Germany was 
conducting a purely defensive war, greeted the 
outbreak of World War I with enthusiasm. 
Because of his poor health he was exempted 
from military service. His political hour struck, 
however, in December 1914, when he was re­
tumed to the Reichstag in a special election.

During the war, Stresemann emerged as one 
of the most vociferous exponents of pan-Ger- 
manism and as a Champion of Germany’s 
extensive claims on Polish and Russian terri­
tory in the east and on French and Belgian 
territory in the west. He virtually took over 
leadership of his party’s Reichstag faction 
from Emst Bassermann, whom military ser­
vice and illness kept away from Berlin much

of the time. During these years Stresemann 
moved increasingly to the right. From 1916 
he worked closely with the German Army 
Supreme Command under Field Marshal Paul 
von Hindenburg and Gen. Erich Ludendorff 
and became their parliamentary mouthpiece. 
He thus advocated unrestricted U-boat war­
fare and opposed the policy of Chancellor 
Theobald von Bethmann Hollweg, who held 
to a moderate course and did not allow him­
self to be committed to expansionist war aims.

Stresemann played a leading role in Beth­
mann Hollweg’s overthrow in July 1917 but 
failed to bring back to power the former 
chancellor Bülow, whom he admired. After 
Bassermann’s death in the same month, Stre­
semann succeeded him as leader of the party’s 
Reichstag faction, becoming chairman of the 
entire party later in the same year. Despite 
radical differences within the National Lib­
eral ranks, Stresemann was able to prevent 
a party split between the Reichstag faction 
and its more conservative counterpart in the 
Prussian House of Deputies over the Prussian 
three-class suffrage system, in which a citizen’s 
vote was weighted according to the value of 
his property. Hoping to strengthen the monar­
chy, Stresemann advocated abolition of the 
voting system. On the other hand, he allowed 
himself to be deceived about the seriousness 
of the military Situation of the Reich and its 
allies until the Supreme Command admitted 
defeat at the end of September 1918.

Conversion into a “realistic republican. ” 
The defeat, the collapse of the monarchy on 
Nov. 9, 1918, and Emperor William II’s flight 
to Holland were cruel blows to Stresemann. 
Nonetheless, he quickly accommodated him­
self to the realities of a republican Germany. 
When, however, the newly formed left-liberal 
German Democratie Party, led by Friedrich 
Naumann and the renowned sociologist Max 
Weber, refused to admit him to its higher 
councils, Stresemann founded his own party, 
the German People’s Party. A right-liberal 
grouping of educated and propertied elements, 
it sought to rally the right-wing supporters 
of the former National Liberal Party. Strese­
mann, fundamentally a monarchist and an op­
ponent of the Weimar Republic, assumed an 
ambiguous “wait-and-see” attitude during the 
rightist Kapp Putsch of March 1920. When the 
putsch was suppressed, however, he prepared 
to cooperate politically with the republic. He 
tried to persuade the democratie parties that 
the German People’s Party was qualified to 
participate in a coalition and pressed for a Po­
sition in the government. For the time being, 
however, he was still counted among the “na­
tional Opposition” to the Weimar coalition— 
the Social Democrats, the German Demo­
cratie Party, and the Centre Party.

Stresemann, a member of the German Na­
tional Constituent Assembly in Weimar in 
1919-20, was an opponent of the new Ger­
man constitution. He also opposed the Treaty 
of Versailles and was to devote his political life 
to its revision. From 1920 until his death Stre­
semann was a Reichstag deputy and chairman 
of the German People’s Party, and in August 
1923 he became chancellor of the Reich at 
the head of a “Great Coalition,” composed of 
representatives of the Social Democrats, the 
Centre, and the German Democrats, as well 
as of his People’s Party.
As chancellor from Aug. 13 to Nov. 23, 1923, 

during the crisis over the Allied occupation of 
the Ruhr, and as foreign minister from Au­
gust 1923 to his death, Stresemann exercised 
decisive influence over the fate of the Weimar 
Republic, and he became a statesman of Eu­
ropean stature. His first decision as chancellor 
was to abandon the policy of passive resistance 
in the Ruhr, which in January 1923 had been 
occupied by French and Belgian troops to 
enforce payment of German war reparations. 
This policy had accelerated inflation and was 
precipitating a financial collapse.
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On the domestic scene, he sought to steer his 
way among opposing domestic forces. While 
proceeding harshly against Communist-influ- 
enced state governments in Thuringia and 
Saxony, he displayed a lenient attitude toward 
revolutionary attempts of the radical right, 
such as Adolf Hitler’s putsch of Nov. 9, 1923, 
in Munich. At the height of the intemal polit­
ical crisis of November 1923 there was danger 
that the occupied territory west of the Rhine 
(occupied by the Allies) might withdraw from 
the Reich. Only the stabilization of the cur­
rency in the middle of November—the last 
significant achievement of Stresemann’s gov­
ernment—restored domestic order and cre­
ated the basis for economic recovery.

Years as foreign minister. Overthrown by 
a vote of no confidence, the Cabinet resigned 
in November 1923. Stresemann took over the 
post of foreign minister in the new govern­
ment and held it, unchallenged until his death, 
in coalition governments of varying composi­
tion under three Chancellors ranging from the 
left to centre. His policy was aimed at secur- 
ing a reconciliation with the victorious West­
em powers, especially France, for Germany 
had already renewed ties with Russia through 
the Treaty of Rapallo in 1922. By meeting 
the reparation payments, for the reduction of 
which he fought as stubbomly as he did for 
removal of French troops from west of the 
Rhine, he hoped to gain a favourable position 
for his negotiations with the victorious Allies. 
His enduring aim was to obtain equal rights 
for Germany and to restore it to its former 
Position among the nations of Europe.

Principally, however, this meant a revision 
of Germany’s eastem border of 1919, which 
would require Poland to retum Danzig, the 
Polish Corridor, and Upper Silesia, as well 
as the annexation of Austria. Realistically ap- 
praising Germany’s central position in Europe 
and exploiting Anglo-French and Anglo-Soviet 
tensions, Stresemann tried to achieve his goals 
through negotiation, but his seesaw policy be­
tween East and West was strongiy criticized by 
many contemporary critics. Yet Stresemann 
retained his optimism, often carrying it to ex­
tremes, and this outlook frequently led him to 
underestimate Opposition both at home and 
abroad.

Stresemann’s successes in dealing with the 
Allied powers during those years can be 
marked out in stages. In 1924 the U.S.-pro- 
posed Dawes Plan was signed, providing for 
reduction in payment of reparations and sta­
bilization of German finances. It was followed 
by the Pact of Locarno in 1925, which in­
cluded acceptance of the new Franco-German 
border, agreements to arbitrate disputes with 
other nations, and immunity from new sanc- 
tions by the Victors of World War I.

In 1926 the first Rhineland zone was evacu- 
ated by the Allies, Germany was admitted to 
the League of Nations, and the Berlin Treaty 
with the Soviet Union, an agreement pro­
viding for mutual neutrality, was signed. In 
1928 the Kellogg-Briand Pact outlawing war 
was signed by Germany. Stresemann did not 
live to see the complete evacuation of French 
troops from the Rhineland and the comple- 
tion of the new settlement reducing German 
reparations through the Young Plan (also a 
JJ'S. proposal) in 1929, although he had con­
ducted the negotiations when already marked 
by death.

Any summary of Stresemann’s diplomatic 
successes should not obscure the fact that 
he had to devote an extraordinary amount 
of effort to combatting strong domestic Op­
position that arose, above all, from his own 
party. Stresemann, who took the importance 
of the press into consideration, used Public­
ity to promote his policy but, by making
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premature statements, often aroused political 
hopes that could not be realized. After his 
spectacular secret meeting in 1926 with Aris­
tide Briand, which gave rise to exaggerated 
hopes, Franco-German rapprochement came 
to a standstill. In the last two years of his life, 
which were marked by illness, Stresemann be­
came increasingly dissatisfied at his failure to 
further his foreign policy, especially after his 
party dwindled and large sections of it went 
over to the extreme right. He himself contem- 
plated formation of a new party of the liberal 
centre. The domestic struggle in particular 
weakened his already precarious health, and 
he died after suffering two strokes, at the age 
of 51.
Assessment. By virtue of his six years of 

service as foreign minister and the esteem 
he enjoyed, particularly abroad, Stresemann 
made an essential contribution to securing the 
Weimar Republic’s stability and survival for a 
few years. Because of domestic undercurrents 
and Opposition, he succeeded at the cost of 
extraordinary personal effort.

On his death, the republic, which honoured 
him with a state funeral, lost one of its few 
statesmen. ln his personal as well as his politi­
cal development he embodied the uncertainty 
of the period of transition from monarchy to 
republic. Yet he was unable to integrate his 
own party, over which he jealously maintained 
leadership, into the Weimar state and thus 
failed, as he wrote in 1929, to form the bridge 
“between the old and the new Germany.”

As an advocate of a “policy of national 
realism,” as opposed to a “pacifist policy of 
resignation,” he was by no means a Champion 
of European unification. He supported its ob­
ject! ves, however, since he could thus more 
easily obtain the urgently sought revision of 
the Treaty of Versailles.

Stresemann’s image is still controversial. He 
was first pfonouiiced a hero after 1945, when 
he was viewed as a Champion of a united Eu­
rope. This view was succeeded in the 1950s 
by an increasingly critical evaluation, espe­
cially during the disclosure of his voluminous 
literary estate, which was at first exclusively 
at the disposal of U.S. historians. He was 
then portrayed as a flexible and opportunis­
me politician of nationalistic sympathies who 
shrewdly adjusted his aims to meet the needs 
of the time, and it was said that Stresemann 
had not become a democrat out of conviction 
but rather that he had raised “finessing” to the 
level of a principle. His volatile character and 
sentimental attachment to uniforms and tradi­
tion were also emphasized. The Communists, 
meanwhile, regarded him as a representative 
of monopoly capitalism and a forerunner of 
Hitler.

One of his more recent biographers has con- 
vincingly characterized Stresemann as a “prag- 
matic conservative” who remained flexible in 
his choice of political means while pursuing 
his national aims of restoration of German 
wealth and power and the continuation of 
German traditional social and economie or­
der. Others have emphasized the European 
aspect of the German “patriot” Stresemann, a 
viewpoint from which German historical re­
search has in the meantime departed. Yet, his 
political changeability notwithstanding, Stre­
semann is counted among the few statesmen 
of his time. (R.Mo.)
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stress, in psychology and biology, any strain 
or interference that disturbs the functioning 
of an organism. The human being responds to 
physical and psychological stress with a com­
bination of psychic and physiological defenses. 
If the stress is too powerful, or the defenses 
inadequate, a psychosomatic or other mental 
disorder may result.

Stress is an unavoidable effect of living 
and is an especially complex phenomenon in 
modern technological society. There is little 
doubt that an individual’s success or failure in 
Controlling potentially stressful situations can 
have a profound effect on his ability to func­
tion. The ability to “cope” with stress has fig- 
ured prominently in psychosomatic research. 
Researchers have reported a Statistical link be­
tween coronary heart disease and individuals 
exhibiting stressful behavioral pattems desig­
nated “Type A.” These patterns are reflected 
in a style of life characterized by impatience 
and a sense of time urgency, hard-driving 
competitiveness, and preoccupation with vo- 
cational and related deadlines.

Various strategies have been successful in 
treating psychological and physiological stress. 
Moderate stress may be relieved by exercise 
and any type of meditation (e.g., yoga or 
Oriental meditative forms). Severe stress may 
require psychotherapy to uncover and work 
through the underlying causes. A form of be­
haviour therapy known as biofeedback enables 
the patiënt to become more aware of inter­
nal processes and thereby gain some control 
over bodily reactions to stress. Sometimes, a 
change of environment or living Situation may 
produce therapeutic results.
stress, in physical Sciences and engineering, 
force per unit area within materials that arises 
from externally applied forces, uneven heat- 
ing, or permanent deformation and that per- 
mits an accurate description and prediction of 
elastic, plastic, and fluid behaviour. A stress is 
expressed as a quotiënt of a force divided by 
an area.

There are many kinds of stress. Normal stress 
arises from forces that are perpendicular to a 
cross-sectional area of the material, whereas 
shear stress arises from forces that are parallel 
to, and lie in, the plane of the cross-sectional 
area. If a bar having a cross-sectional area 
of four square inches (26 square centimetres) 
is pulled lengthwise by a force of 40,000 
pounds (18,000 kilograms) at each end, the 
normal stress within the bar is equal to 40,000 
pounds divided by four square inches, or 10,- 
000 pounds per square inch (which units are 
usually abbreviated to psi). This specific nor­
mal stress that results from tension is called 
tensile stress. If the two forces are reversed, 
so as to compress the bar along its length, 
the normal stress is called compressive stress. 
If the forces are everywhere perpendicular to 
all surfaces of a material, as in the case of 
an object immersed in a fluid that may be 
compressed itself, the normal stress is called 
hydrostatic pressure, or simply pressure. The 
stress beneath the Earth’s surface that com- 
presses rock bodies to great densities is called 
lithostatic pressure.

Shear stress in solids results from actions 
such as twisting a metal bar about a longitudi­
nal axis as in tightening a screw. Shear stress 
in fluids results from actions such as the flow 
of liquids and gases through pipes, the sliding 
of a metal surface over a liquid lubricant, and 
the passage of an airplane through air. Shear 
stresses, however small, applied to true fluids 
produce continuous deformation or flow as 
layers of the fluid move over each other at 
different velocities like individual cards in a 
deck of cards that is spread. For shear stress, 
see also shear modulus.

Reaction to stresses within elastic solids 
causes them to return to their original shape 
when the applied forces are removed. Yield 
stress, marking the transition from elastic to 
plastic behaviour, is the minimum stress at 
which a solid will undergo permanent defor­
mation or plastic flow without a significant 
increase in the load or external force. The 
Earth shows an elastic response to the stresses 
caused by earthquakes in the way it propagates 
seismic waves, whereas it undergoes plastic 
deformation beneath the surface under great 
lithostatic pressure.
stress, in phonetics, intensity given to a syl- 
lable of speech by special effort in utterance, 
resulting in relative loudness. Tlus emphasis in 
pronunciation may be merely phonetic (i.e., 
noticeable to the listener, but not meaningful), 
as it is in French, where it occurs regularly 
at the end of a word or phrase; or it may 
serve to distinguish meanings, as in English, 
in which, for example, stress differentiates the 
noun from the verb in the word “permit.”
stress (music): see accent.
Streu veis, Stijn, pseudonym of frank la- 
teur (b. Oct. 3, 1871, Heule, near Courtrai, 
Belg.—d. Aug. 15, 1969, Ingooigem, near 
Courtrai), Belgian novelist and short-story 
writer whose works are among the master­
pieces of Flemish prose.
The nephew of the priest and poet Guido 

Gezelle, he discovered his literary gifts while 
at school at Avelgem. Employed as a master 
baker in Avelgem for 15 years, he found time 
to learn German, English, Danish, and some 
Russian and, after 1892, to write his first sto­
ries. He contributed to the periodical Van Nu 
en Straks (“Today and Tomorrow”) and in 
1899 achieved fame with his first collection, 
Lenteleven (The Path of Life, 1915). In 1905 
he settled in the village of Ingooigem and de- 
voted himself entirely to writing.
Streuvels found his subjects in the village 

life of Southwest Flanders—an isolated and 
agrarian Flanders that no longer exists. He de­
fined his chosen locality by precise reference 
to dialect and folklore, but he was no mere 
chronicler. His keen observation was enriched 
by his imaginative power, his feeling for at­
mosphere, and his rich resources of language. 
He created a world in which nature is an 
ever-present force—nature described with a 
visionary power resembling that of the painter 
van Gogh. At his best he was a master of 
characterization, especially in his presentation 
of farmers and farm workers who struggle 
against the land and against destiny, as in 
Langs de wegen (1902; Old Jan, 1936) and 
in his masterpiece, De vlaschaard (1907; “The 
Flax Field”). His epic but lyrical prose style, 
perfectly suited to his subject, is among the 
best of its period.
striated muscle, also called voluntary
MUSCLE, STRIPED MUSCLE, Or SKELET AL MUS­
CLE, the most common of the three types of 
muscle in the body. Striated muscle is attached 
to bone and produces all of the movements 
of body parts in relation to each other; unlike 
smooth and cardiac muscle, striated muscle 
is under voluntary control. Its fibres are long 
and thin, crossed with a regulär pattem of 
fine red and white lines, giving the muscle



its distinctive appearance and name. Compare 
smooth muscle.
Strickland, William (b. 1788, Navesink, 
N.J., U.S.—d. April 6, 1854, Nashville, Tenn.), 
U.S. architect and engineer who was one of 
the leaders of the Greek Revival in the first 
half of the 19th Century.

Strickland first became known as a scene 
painter, although he studied architecture un­
der Benjamin Latrobe from 1803 to 1805. 
In 1810 he designed the Masonic Temple in 
Philadelphia. Strickland enjoyed greater pop­
ulär success than Latrobe because he was will- 
ing to provide straightforward architectural 
statements without the sophistications insisted 
upon by Latrobe. For this reason Strickland’s 
design for the Second Bank of the United 
States (built 1819-24) was preferred over that 
submitted by his mentor; Strickland followed 
exactly the prescription of bank president 
Nicholas Biddle that the style be “purest Gre- 
cian” to symbolize the freedom of business 
from government. Strickland also designed in 
Greek Revival style the Merchants’ Exchange 
building (1834), the United States Naval Asy- 
lum (1826), the United States Mint (1829), 
and the United States Custom House, all in 
Philadelphia, as well as the Athenaeum (1836- 
38) in Providence, R.I., and the United States 
mints in Charlotte, N.C. (1835), and New Or­
leans (1835-36).

His engineering projects were nearly as well 
known as his architectural designs. In 1825

William Strickland, oil on canvas by John Neagle, 
1829; in the Yale University Art Gallery
By courtesy of the Vale University Art Gallery, the Mable Brady Garvan 
Collection

he was sent to Europe to study intemal im- 
provements and on his return did much to 
encourage the construction of the original line 
of the Pennsylvania Railroad Company. He 
also constmcted the Delaware Breakwater, a 
commission from the U.S. government. At the 
time of his death he was in Nashville, super- 
intending the construction of the state house, 
the design of which was based on several 
well-known Greek buildings. It is regarded by 
many as his best work. By a special act of the 
state legislature he was buried in the building.
Strickland was among the first to lecture on 

architecture in the United States and was the 
author of several technical publications on 
engineering and architectural projects he had 
headed. His principal pupil was another Greek 
revivalist, Thomas Ustick Walter.
Agnes Addison Gilchrist’s William Strick­

land: Architect and Engineer, 1788-1854 
(1950) was reprinted in 1969 with additional 
material.
strigiform (bird order): see owl.
Strigonium (Hungary): see Esztergom.

Strijdom, Johannes Gerhardus, Strijdom 
also spelled s t r y d o m  (b. July 14, 1893, Wil- 
lowmore, Cape Colony—d. Aug. 24, 1958, 
Cape Town), prime minister of the Union 
of South Africa (1954-58) noted for his un- 
compromising Afrikaner sympathies. As head

Strijdom
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of the government, he translated this attitude 
into a vigorous program of apartheid, or Sep­
aration of the races.
After graduating from Victoria College, Stel­

lenbosch, he moved to Pretoria (1914), where 
he entered the civil service. Three years later 
he qualified in law at Pretoria University 
and began a successful practice at Nylstroom, 
Transvaal. Strijdom became increasingly in- 
terested in politics, however, paying particular 
attention to the rights of his fellow Afrikan­
ers. In 1929 he was elected to Parliament as 
a member of the Nationalist Party from Wa­
terberg, a seat he continued to hold until his 
death. His tenacity in political matters led to 
his characterization as “the Lion of Water­
berg.”

Strijdom was a loyal folio wer of J.B.M. Hert­
zog, prime minister and leader of the Nation­
alist Party, until 1934, when Hertzog and Jan 
Smuts entered into a coalition. For a time 
Strijdom was the only member of Parliament 
from the Transvaal to support Daniel F. Ma- 
lan’s Purified Nationalist Party, contributing 
much to its victory in the election of 1948. He 
was rewarded with the post of minister of lands 
and irrigation in Malan’s Cabinet. In that of­
fice for six years, he became well-known for 
advocating white supremacy in South Africa.
After the retirement of Malan, Strijdom suc­

ceeded him as head of the pärty and on Dec. 
3, 1954, assumed the office of prime minister. 
Strijdom’s rise to power represented a victory 
for the party’s more extreme Transvaal fac­
tion over the moderate Cape faction. As a 
result, he pursued a policy of striet apartheid, 
which was furthered by radically changing the 
composition of the Senate in 1955 so as to 
ensure the necessary two-thirds majority in a 
joint sitting of both houses of Parliament. The 
following year the Cape Coloured voters were 
placed on a separate electoral roll. Strijdom 
feil ill in December 1957 and was succeeded 
on his death by Hendrik Frensch Verwoerd.
strike, collective refusal by employees to work 
under the conditions required by employers. 
Strikes arise for a number of reasons: from 
disputes about wages and the conditions of 
employment; in sympathy with other striking 
workers; from jurisdictional disputes between 
two unions; or for purely political goals (as in 
the general strike; q.v ). Strikes not authorized 
by the central union body (wildcat strikes) 
may be directed against the union leadership 
as well as the employer.

The right to strike is granted in principle 
to workers in nearly all industrial countries, 
although some require a series of specified 
efforts at settlement preceding the strike and 
others forbid purely political strikes and strikes
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by public employees. The types and purposes 
of strikes and their frequency depend on a 
great variety of factors, including a country’s 
political system, its history, and the role of the 
trade unions.

Most strikes and threats of strikes are in- 
tended to inflict a cost on the employer for 
failure to meet specific wage and other de­
mands of the union. Among Japanese unions, 
on the other hand, strikes are not intended 
to halt production for long periods of time 
and are more akin to demonstrations. Occa- 
sionally, as in some westem European coun­
tries, strikes have been politically motivated, 
stemming from a general class consciousness 
among the workers. In countries mied by gov- 
emments with a strong Socialist orientation, 
strikes may be directed against the govem- 
ments and their policies.
strike, in geology, direction of the line formed 
by the intersection of a fault, bed, or other 
planar feature and a horizontal plane. Strike 
indicates the attitude or position of linear 
stmctural features such as faults, beds, joints, 
and folds. Trend is the direction of the line 
formed by the intersection of the planar fea­
ture with the ground surface; trend is the 
same as strike only if the ground surface is 
parallel to the horizontal plane. Dip is the 
angle at which a planar feature is inclined to 
the horizontal plane; it is measured in a ver­
tical plane perpendicular to the strike of the 
feature. Plunge is the vertical angle between 
the horizontal plane and the axis or line of 
maximum elongation of a feature. Plunge is 
measured along the axis of a fold, whereas dip 
is measured along the limbs. Pitch is the angle 
between the axis of the feature and the strike 
of the plane containing the axis.
Strimón, Potamós (Greece-Bulgaria): see 
Struma River.
Strindberg, (Johan) August (b. Jan. 22,
1849, Stockholm—d. May 14, 1912, Stock­
holm), Swedish playwright, novelist, and 
short-story writer, who combined psychology 
and Naturalism in a new kind of European

Strindberg, lithograph by Edvard Munch, 1896
By courtesy of the Munch-Museet, Oslo; photograph, O. Vaering

drama that evolved into Expressionist drama. 
His chief works include The Father (1887), 
Miss Julie (1888), Creditors (1888), A Dream 
Play (1902), and The Ghost Sonata (1907).

Early years. Strindberg’s father, Carl Os­
kar Strindberg, was a bankrupt aristocrat who 
worked as a steamship agent, and his mother 
was a former waitress. His childhood was 
marred by emotional insecurity, poverty, his 
grandmother’s religious fanaticism, and ne- 
glect, as he relates in his remarkable autobiog-
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raphy Tjänstekvinnans son (1886-87; The Son 
of a Servant, 1913). He studied intermittently 
at the University of Uppsala, preparing in 
tum  for the ministry and a career in medicine 
but never taking a degree. To eam his living, 
he worked as a free-lance journalist in Stock­
holm, as well as at other jobs that he almost 
invariably lost. Meanwhile he struggled to 
complete his first important work, the histor­
ical drama Master Olof (published in 1872), 
on the theme of the Swedish Reformation, 
influenced by Shakespeare and by Henrik Ib- 
sen’s Brand. The Royal Theatre’s rejection 
of Master Olof deepened his pessimism and 
sharpened his contempt for official institutions 
and traditions. For several years he continued 
revising the play—later recognized as the first 
modem Swedish drama—thus delaying his 
development as a dramatist of contemporary 
Problems.

In 1874 he became a librarian at the Royal Li­
brary, and in 1875 he met the Finno-Swedish 
Siri von Essen, then the unhappy wife of an 
officer of the guards; two years later they mar­
ried. Their intense but ultimately disastrous 
relationship ended in divorce in 1891, when 
Strindberg, to his great grief, lost the cus- 
tody of their four children. At first, however, 
marriage stimulated his writing, and in 1879 
he published his first novel, The Red Room, 
a satirical account of abuses and frauds in 
Stockholm society: this was something new in 
Swedish fiction and made its author nation- 
ally famous.

He also wrote more plays, of which Lucky 
Peter''s Travels (1881) contains the most biting 
social criticism. In 1883, the year after he pub­
lished Det nya riket (“The New Kingdom”), 
a withering satire on contemporary Sweden, 
Strindberg left Stockholm with his family and 
for six years moved restlessly about the Con­
tinent. Although he was then approaching a 
state of complete mental breakdown, he pro­
duced a great number of plays, novels, and 
stories. The publication in 1884 of the first 
volume of his collected stories, Married, led 
to a prosecution for blasphemy. He was ac- 
quitted, but the case affected his mind, and he 
imagined himself persecuted, even by Siri.

He retumed to drama with new intensity, 
and the conflict between the sexes inspired 
some of the outstanding works written at this 
time, such as The Father, Miss Julie, and The 
Creditors. All of these were written in total 
revolt against contemporary social conven­
tions. In these bold and concentrated works, 
he combined the techniques of dramatic Nat- 
uralism—including unaffected dialogue, stark 
rather than luxurious scenery, and the use of 
stage props as Symbols—with his own con­
ception of psychology, thereby inaugurating 
a new movement in European drama. The 
People of Hemsö, a vigorous novel about the 
Stockholm skerries (rocky islands), always one 
of Strindberg’s happiest sources of inspiration, 
was also produced during this intensively Cre­
ative phase.

The years after his retum to Sweden in 
1889 were lonely and unhappy. Even though 
revered as a famous writer who had become 
the voice of modern Sweden, he was by now 
an alcoholic unable to find steady employ- 
ment. In 1892 he went abroad again, to Berlin. 
His second marriage, to a young Austrian 
journalist, Frida Uhl, followed in 1893; they 
finally parted in Paris in 1895.

A period of literary sterility, emotional and 
physical stress, and considerable mental insta- 
bility culminated in a kind of religious con- 
version, the crisis that he described in Inferno. 
During these years Strindberg devoted consid­
erable time to experiments in alchemy and to 
the study of theosophy.
Late years. His new faith, coloured by mys- 

ticism, re-created him as a writer. The imme-

diate result was a drama in three parts, To 
Damascus, in which he depicts himself as “the 
Stranger,” a Wanderer seeking spiritual peace 
and finding it with another character, “the 
Lady,” who resembles both Siri and Frida.
By this time Strindberg had again retumed 

to Sweden, settling first in Lund and then, in 
1899, in Stockholm, where he lived until his 
death. The summers he often spent among 
his beloved skerries. His view that life is mied 
by the “Powers,” punitive but righteous, was 
reflected in a series of historical plays that he 
began in 1889. Of these, Gustav Vasa is the 
best, masterly in its firmness of construction, 
characterization, and its vigorous dialogue. In 
1901 he married the young Norwegian actress 
Harriet Bosse; in 1904 they parted, and again 
Strindberg lost the child, his fifth.
Yet his last marriage, this “spring in winter,” 

as he called it, inspired, among other works, 
the plays The Dance of Death and A Dream 
Play, as well as the charming autobiography 
Ensam (“Alone”) and some lyrical poems. Re- 
newed bittemess after his parting from his last 
wife provoked the grotesquely satirical novel 
Svarta Fanor (1907; “Black Banners”), which 
attacked the vices and follies of Stockholm’s 
literary coteries, as Strindberg saw them. Kam- 
marspel (“Chamber Plays”), written for the 
little Intima Theatre, which Strindberg ran for 
a time with a young producer, August Falck, 
embody further developments of his dramatic 
technique: of these, The Ghost Sonata is the 
most fantastic, anticipating much in later Eu­
ropean drama. His last play, The Great High­
way, a symbolic presentation of his own life, 
appeared in 1909.
Assessment. To the end, Strindberg debated 

current social and political ideas (retuming to 
the radical views of his youth) in polemical 
articles, while his philosophy was expounded 
in the aphoristic Zones of the Spirit (1907- 
12). He was ignored in death, as in life, by the 
Swedish Academy but moumed by his coun- 
trymen as their greatest writer. On Swedish 
life and letters he has exercised a lasting in­
fluence and is admired for his originality, his 
extraordinary vitality, and his powerful Imagi­
nation, which enabled him to transform auto- 
biographic material into dramatic dialogue of 
exceptional brilliance.

The pregnant, colloquia! style of Strindberg’s 
early novels and, especially, of his short stories, 
brought about a long-overdue regeneration of 
Swedish prose style, and The Son of a Ser­
vant gave perhaps the strongest ippulse since 
Jean-Jacques Rousseau’s Confessions to the 
publication of discreditable self-revelations. 
His greatest influence, however, was exerted 
in the theatre, through his critical writings 
(such as the introduction to Miss Julie), his 
plays, and the production devices that their 
staging dictated. The continuous, brutal ac­
tion and the extreme realism of the dialogue 
of Miss Julie and other plays written between 
1887 and 1893 reached the ne plus ultra of 
naturalistic drama.

With the later phantasmagoric plays, such 
as To Damascus, A Dream Play, and The 
Ghost Sonata, Strindberg led that section of 
the revolt against stage realism that issued in 
the Expressionist drama, which was developed 
mainly in Germany after 1912 and which 
influenced such modern playwrights as Sean 
O’Casey, Eimer Rice, Eugene O’Neill, Luigi 
Pirandello, and Pär Lagerkvist. (B.Mo.)
m a j o r  w o r k s . Plays. Den fredlöse (first per­
formed 1871, published 1881; The Outlaw, 1912); 
Mäster Olof (poetic version published 1878, per­
formed 1890; Master Olof, 1915); Lycko-Pers resa 
(published 1881, performed 1883; Lucky Peter’s 
Travels, 1930); Fadren (published and performed 
1887; The Father, 1899); Kamraterna (published 
1888, performed 1905; Comrades, 1912); Fröken 
Julie (published 1888, performed 1889; Count­
ess Julie, 1912; Miss Julie, 1918); Fordringsägare 
(first published in Danish trans., 1888; Creditörer, 
published and performed 1890; Creditors, 1914);

Paria (performed 1889, published 1890; Pariah, 
1913); Till Damascus (parts 1 and 2 published 
1898, performed 1900; part 3 published 1904, 
performed 1916; To Damascus, 1913); Folkun- 
gasagan (published 1899, performed 1901; The 
Saga o f the Folkungs, 1931); Gustav Vasa and 
Erik XIV  (published and performed 1899; Eng. 
trans. 1931); Päsk (published and performed 1901; 
Easter, 1912 and 1929); Dödsdansen (published 
1901, performed 1905; The Dance o f Death, 1912); 
Kronbruden (published 1902, performed 1906); 
Drömspelet (published 1902, performed 1907; A 
Dream Play, 1929); Brända tomten (performed 
and published 1907; After the Fire, 1913); Spök- 
sonaten (published 1907, performed 1908; The 
Spook [or Ghost] Sonata, 1916); Stora landsvä- 
gen (published 1909, performed 1910; The Great 
Highway, 1954).

Novels. Röda rummet (1879; The Red Room, 
1913); Hemsöborna (1887; The People of Hem­
sö, 1959); I  havsbandet (1890; By the Open Sea, 
1913).
Short stories. Giftas, 2 vol. (1884-85; Married, 

1913); Fagervik och skamsund (1902; Fair Haven 
and Foul Strand, 1913); Sagor (1903; Tales, 1930).
Autobiography. Tjänstekvinnans son (1886-87; 

The Son of a Servant, 1913); Le Plaidoyer d’un fou 
(first published in French, 1888; enlarged, 1893; 
The Confession o f a Fool, 1912); Inferno (1898; 
Eng. trans. 1912); Legender (1898; Legends, 1912); 
Ensam (1903).

Translations. There is no English-language edi­
tion of the complete works of Strindberg. Indi­
vidual works are, however, readily available. Rec- 
ommended modern translations include Twelve 
Plays by Elizabeth Sprigge (1963); The Plays of 
Strindberg by Michael Meyer (1964); and the se­
ries begun by Walter Johnson in 1955. 
b i b l i o g r a p h y . Editions. Samlade Skrifter, ed. 
by John Landquist, 55 vo! (1911-21); several col­
lections of letters (Brev, ed. by Torsten Eklund,
1948); Legends, Autobiographical Sketches (1912, 
reprinted 1973); Letters of Strindberg to Harriet 
Bosse (1959); and The Cloister (Eng. trans. 1969); 
Inferno and from an Occult Diary (1979).

Criticism and biography. Axel Johan Uppvall, 
August Strindberg (1920, reprinted 1970), a psy- 
cxioanaiyuc siuuy, ririjv uSu^n, uu inu.vcrg cn it«- 
träd vid studient av hans verk (1921); Martin 
Lamm, Strindbergs dramer, 2 vo! (1924-26), Au­
gust Strindberg, 2 vol. (1940-42; Eng. trans. 1971); 
Vivian Jerauld, August Strindberg, the Bedeviled 
Viking (1930, reprinted 1965); George A. Camp­
bell, Strindberg (1933, reprinted 1973); Torsten Ek­
lund, Tjänstekvinnans son (1948); Gunnar Ollén, 
Strindbergs dramatik (1948); Gunnar Brandeil, 
Strindbergs Infernokris (1950); S. Ahlstrom and 
Torsten Eklund (eds.), August Strindberg, 2 vo! 
(1959-61); Joan Bulman, Strindberg and Shake­
speare (1933, reprinted 1971); Elizabeth Sprigge, 
The Strange Life of August Strindberg (1949, 
reprinted 1972); Maurice Gravier, Strindberg et le 
thiätre moderne (1949); B.M. Mortensen and B.W. 
Downs, Strindberg: An Introduction to His Life 
and Works ( 1949, reprinted 1966); F.L. Lucas, The 
Drama of Ibsen and Strindberg (1962), inimical 
to Strindberg; Ehe Poulenard, August Strindberg, 
romancier et nouvelliste (1962); Walter Johnson, 
Strindberg and the Historical Drama (1963), and 
August Strindberg (1976); C.R. Smedmark (ed.), 
Essays on Strindberg (1966); E.O. Johannesson, 
The Novels o f August Strindberg (1968); Goran 
Lindstrom, “Strindberg Studies 1915-1962,” Scan- 
dinavica, 2:27-50 (1963); Lizzy Lind-af-Hageby, 
August Strindberg, a Study (1970); Carl Gustaf 
Uddgren, Strindberg the Man (1972); Karl Jaspers, 
Strindberg and Van Gogh (1977).
String puppet: see marionette.
string quartet, musical composition for two 
violins, viola, and cello in several (usually 
four) movements. It has been the predomi- 
nant genre of chamber music since c. 1750. 
See quartet.
stringcourse, in architecture, decorative hor­
izontal band on the exterior wall of a building. 
Such a band, either plain or molded, is usu­
ally formed of brick or stone. The stringcourse 
occurs in virtually every style of Western 
architecture, from Classical Roman through 
Anglo-Saxon and Renaissance to modern.

Often the stringcourse is used as a line of
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Stringcourses on the facade of the Palazzo Strozzi, Florence, begun 
by Benedetto da Maiano, 1489, and continued by II Cronaca
Alinari—Art Resource/EB Inc.

demarcation between the stories of a multi- 
storied building. It is also used, especially in 
Classical and Neoclassical works, as an exten- 
sion of the upper or lower horizontal line of a 
bank of Windows. Examples may be seen on 
the Pantheon, built in Rome in the 2nd Cen­
tury ad; on many palaces of Renaissance Italy, 
including the Palazzo Medici-Riccardi (1444- 
59) and the Palazzo Strozzi (1489-1539), both 
in Florence; and on various manor houses in 
the English Renaissance style of the mid-16th 
to early 19th centuries.
stringed instrument, any musical instru­
ment that produces sound by the vibrations of 
strings and helps make up the first section of 
the Westem orchestra. The strings, usually of 
gut or metal, are plucked or made to resonate 
through the use of a bow that is passed over 
the strings with varying degrees of pressure, 
according to the type of sound and degree of 
dynamic required. In the West the most com­
monly played stringed instruments are those 
of the violin family, the guitar, and the harp. 
There is also a revival of interest in the viol 
(precursor of the violin) and in medieval in­
struments such as the rebec and the lute. 
Outside of these categories and of Westem 
associations are many variations on the guitar 
and lute idea, the most widely known being 
the zither and sitar.

A brief treatment of stringed instruments fol­
lows. For füll treatment, see macropaedia: 
Musical Instruments.

The violin family consists of the violin, viola, 
Violoncello (or cello), and the double bass. The 
violin is the smallest of the group (but with a 
four-octave range), and like the viola it is held 
under the chin. The cello is supported by a 
spike between the player’s feet, and the double 
bass is played either standing up or reached by 
a high stool. The main parts of the violin are 
the back (usually made of spruce), the front, 
or belly (maple), the sides, or ribs (spruce), and 
the neck, fingerboard, soundpost, bass bar, 
scroll, and bridge. Andrea Amati (c. 1520-78) 
is considered the founder of the instrument as 
it is recognized today, standardizing the model 
and beginning the dynasty of makers from 
Cremona, Italy, and the surrounding Bres- 
cian and northem regions. Antonio Stradivari 
(16447-1737), however, created the outstand- 
ing instruments of all time: they are beautiful 
both in structure and vamish, and they are 
mellow and strong in sound. The bow was 
standardized by Francois Tourte (1747-1835) 
into a concave, long thin instrument from the 
stockier, convex bow.

The “strings” are the main body of the sym­
phony orchestra and also make up the har- 
monious string quartet ensemble (two violins, 
viola, cello). The violin commands a huge 
repertory, in Classical music as well as the 
jazz and folk idiom.

The double bass is most closely related to

the viol through retaining sloping shoulders, 
tuning in 4ths (not 5ths), and being the last 
instmment of the violin family to use a con­
vex bow. The viol also maintains other differ- 
ences, including six strings, a flat, rather than 
arched, back, and a fretted fingerboard. The 
bass viol, known as the viola de gamba, is 
the most frequently played today. The viola 
d’amore, though of the viol family, is different 
through the many sympathetic strings (these 
vibrate in tune with the sounded strings) un­
der the fingerboard.
The guitar, a waisted instrument with six 

strings and frets, is held across the knees and 
strummed or plucked with the fingemails or 
plectrum. The guitar, often highly decorated, 
is an ancient instmment and now frequently 
associated with Spanish flamenco, though it 
has a large solo repertory contributed to exten- 
sively in the 19th Century by Heitor Villa-Lo- 
bos and Isaac Albeniz. Andrés Segovia, in 
the 20th Century, transcribed much Classical 
music for the guitar. lts sound is delicate yet 
capable of great power and expression. Simi­
lar in design to the guitar is the lute, which 
is also plucked and held in the same manner. 
The body is pear-shaped and often made with 
intricately inlaid wood (ivory and ebony are 
usual). The lute was frequently used to ac- 
company madrigals during the 16th Century 
and also has medieval associations with the 
troubadours and minstrels. Similar, but with 
an even more rounded back and metal strings, 
is the mandolin. It has frets and is played 
with a plectmm. Another important plucked 
instmment, with its origins in ancient Greece, 
is the lyre. It is plucked with both hands, one 
using a plectmm. The Greek for lyre, kithara, 
is the origin of the word guitar.

The harp bears little relation to other stringed 
instmments. An apparently simple idea (6 V2 

octaves of strings stretched vertically between 
two points changing the pitch according to 
length) is made more complex through the 
addition of seven pedals that alter the notes 
by a tone or semitone. The harp, ornamental 
in design, is ancient in origin and depicted in 
many early paintings. It stands on a base and 
is played tipped back against the shoulder. It 
is important in Romantic orchestral repertory 
and also has a small solo repertoi^.

Of the many ethnomusical stringed instm­
ments throughout the world, the most repre­
sentative, though in many forms, is perhaps 
the zither; variations include the dulcimer of 
the West, the ch’in of China, and the koto and 
samisen of Japan. Other populär instmments 
include the sitar (of Persian origin), which has 
frets and sympathetic strings, and the sarangï 
(Indian), which is played with a bow and has 
many sympathetic strings.
Stringocephalus, extinct genus of large bra- 
chiopods, or lamp Shells, found as fossils in 
Devonian marine rocks (between 345,000,000

and 395,000,000 years old). Stringocephalus 
is widely distributed and occurs in westem 
North America, Asia, and northem Europe. 
Several forms are known. The shell is charac­
terized by a well-developed, curved, beaklike 
stmcture.
strip-mining, surface mining (q.v.) for the 
extraction of coal.
striped muscle: see striated muscle.
striped polecat, also called striped weasel: 
see zorille.
Stripping reaction, in nuclear physics, pro­
cess in which a nucleus, during a grazing colli- 
sion, absorbs part of the projectile, the remain- 
der continuing on its hyperbolic Coulomb 
trajectory. An example is the (d, p) Stripping 
reaction involving an aluminum-27 nucleus 
and a deuteron. The deuteron (consisting of 
one proton and one neutron) grazes the alu- 
minum nucleus, which captures the neutron 
to become aluminum-28, and the proton con- 
tinues on with a velocity comparable to that 
of the incident deuteron.
Strobane, trade name of a chlorine-contain- 
ing organic compound used as an insecticide; 
see Toxaphene.
strobilus (botany): see cone.
stroboscope, instmment that provides inter- 
mittent illumination of a rotating or vibrating 
object in order to study the motion of the 
object or to determine its rotary speed or 
Vibration frequency. A machine part, for ex­
ample, may be made to appear to slow down 
or stop; the effect is achieved by producing 
illumination in very short, brilliant bursts that 
always occur when the moving part is in the 
same phase of its motion.

Early stroboscopic devices utilized either in- 
termittent vision or intermpted light; in both 
cases a spinning or oscillating disk with a nar­
row radial slot either allowed the object to be 
viewed at regulär intervals or permitted light 
to illuminate it at successive instants, thus 
exposing it at precisely the times it reached a 
given point in its motion.

The modem electronic stroboscope employs 
a gas-filled discharge lamp to produce very 
short, repetitive, brilliant flashes of light. Typ­
ically, a flash duration of about one microsec- 
ond (0 . 0 0 0 0 0 1  second) and flashing rates 
ranging from 1 1 0  to 150,000 per minute are 
achieved. Using special techniques, flashing 
rates of more than 500,000 per minute have 
been obtained.

The brilliant short-duration flash produced 
by a stroboscope is admirably suited for 
photographing rapidly moving objects. Single 
flashes with durations of one millionth of a 
second can be used in such photography, while 
for ordinary photography, flash durations of 
one thousandth of a second are common.
Strode, William (b. c. 1599—d. Sept. 9, 
1645, London), a leader of the Puritan Oppo­
sition to England’s King Charles I and one of 
the five members of the House of Commons 
whom the King tried to impeach in January 
1642. The incident enraged the Commons and 
caused it to begin preparing for war with the 
Royalists.

Strode, who first entered Parliament in 1624, 
played a leading role in securing passage, on 
March 2, 1629, of three strongiy worded res­
olutions condemning the King’s religious and 
financial policies. As a consequence, he was 
arrested and imprisoned for 11 years. Upon 
his release in January 1640, he immediately 
became one of the King’s most bitter and fiery 
opponents. As a member of the Long Parlia­
ment (beginning November 1640), he advo­
cated parliamentary control over ministerial 
appointments and the militia, and he pro-
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posed that Parliament meet annually. He sup- 
ported the impeachment and trial of Thomas 
Wentworth, Earl of Strafford, and the Grand 
Remonstrance of November 1641, and, when 
Charles tried to arrest him and four other Par­
liamentary leaders for treason (January 1642), 
he was with difficulty persuaded to flee from 
the House of Commons. Opposing all sugges- 
tions of a compromise with the king, he urged 
on the preparations for war and was present 
at the Battle of Edgehill (October 23). He 
was bitterly opposed to Archbishop William 
Laud, and on Nov. 28, 1644, he carried the 
Commons’ message to the Lords desiring that 
the ordinance for the archbishop’s execution 
might be hastened.

Strode died at Tottenham, London, in 1645 
and by order of Parliament was buried in 
Westminster Abbey. His body was disinterred 
in 1661, following the restoration of Charles 
II.
Stroessner, Alfredo (b. Nov. 3, 1912, En- 
camación, Paraguay), military leader who be­
came president of Paraguay after leading an 
army coup in 1954. His presidency, which 
lasted until his overthrow in a coup in 1989, 
was the longest period of unbroken rule by 
one individual in a Latin-American country 
in the 20th Century.

Stroessner, the son of a German immigrant, 
attended the Military College in Asuncion and 
was commissioned in the Paraguayan army in 
1932. He rose through the ranks to become 
general and in 1951 was made commander in 
chief of the armed forces. In 1954 he deposed 
President Federico Chävez and later assumed 
the presidency after an election in which he 
was the sole candidate for the office.

Stroessner attempted to placate the rural 
poor and urban labourers and at the same 
time supported the interests of the large land- 
holders and businessmen. His administration 
stabilized the currency, moderated inflation, 
and provided some new schools, public health 
facilities, and roads; half of the national in­
come, however, was spent on a military estab­
lishment necessary to preserve his authority. 
During Stroessner’s presidency, Paraguay par­
ticipated in the building of the massive Itaipü 
Dam along the Brazil-Paraguay border in 
1975-82. Stroessner’s supporters dominated 
the nation’s legislature and courts and had the 
constitution modified in 1967 and 1977 to 
legitimize his six consecutive elections to the 
presidency. His administration was accused of 
harsh Suppression of its political opponents. 
He was elected to an eighth successive term 
as president in 1988 but was overthrown by 
a military coup in 1989. He thereupon went 
into exile abroad.
Stroganov f a m i l y , wealthy Russian family 
of merchants, probably of Tatar origin, famous 
for their colonizing activities in the Urals and 
in Siberia in the 16th and 17th centuries. The 
earliest mention of the family occurs in 15th- 
century documents that refer to their trading 
in one of the provinces of Novgorod.

In 1515 Anika (Ioanniki) Stroganov started 
salt mining in Solvychegodsk; and in 1558 
Tsar Ivan IV made a grant of lands along 
the Kama and Chusovaya rivers to Grigory 
Stroganov. The Stroganovs were allowed to 
attract inhabitants to those territories, to build 
towns, and to maintain their own armed 
forces for defense, and they were exempted 
from taxes for 20 years. They engaged in salt 
and iron mining and in the timber and für 
trades and had extensive agricultural interests. 
They founded the town of Kankor in 1588 
and that of Kergedan in 1564. In 1566 Yakov 
Stroganov petitioned Ivan IV to include the 
Stroganov estates in the oprichnina—i.e., in 
the crown land administered under the per­
sonal control of the tsar. This request was

granted in August 1566. A new grant of land 
in 1568 considerably increased their estates.

The Stroganovs traded with Siberia, but com- 
plications in their relations with the khan of 
Siberia, Kuchum, led to operations of a mil­
itary nature. They also öccasionally had to 
take arms against the indigenous inhabitants, 
as in 1572. In 1574 Ivan IV summoned the 
Stroganovs to discuss plans for the future of 
Siberia. Two months later they received a grant 
of land in Siberia along the Tura and Tobol 
rivers. In 1581 the Stroganovs equipped the 
expedition of Yermak Timofeyevich, which 
was to lay the foundation for Russia’s annex- 
ation of Siberia.

During the Time of Troubles the Stroganovs 
were of great assistance to the second levy 
raised by Prince D.M. Pozharski and Kuzma 
Minin, whose activities brought about the ac­
cession of Michael Romanov to the tsardom 
in 1613. The Stroganovs supported Michael’s 
government, paying their taxes in advance 
and lending large sums to the empty treasury. 
They were rewarded by a rise in rank and be­
came answerable for their actions to the tsar 
alone.

In 1688 Grigory Dmitriyevich Stroganov 
(1650-1715) became the sole owner of all the 
family’s vast estates. He built and equipped 
two naval vessels for Peter I the Great 
and aided him financially. He was made a 
baron. In 1798 the tsar Paul I raised Grigory 
Dmitriyevich’s heirs to the dignity of count. 
Throughout the 18th and 19th centuries the 
family produced statesmen and other eminent 
persons who continued the tradition of ser­
vice.

The Stroganovs also became famous for their 
services to Russian art. Their patronage and 
commissions resulted in the building of many 
churches and in the creation of the so-called 
Stroganov school of icon painting in the 16th 
and 17th centuries. This school—to which 
such famous painters as Prokopy Chirin, Is- 
toma Savin, and the latter’s sons Nikofor and 
Nazari beionged—introduced the techniques 
of miniature painting as well as rieh omamen­
tation and colouring and an extensive use of 
gold leaf.
Stroganov school, school of icon painting 
that flourished in Russia in the late 16th and 
17th centuries. The original patrons of this 
group of artists were the wealthy Stroganov 
family, colonizers in northeastern Russia; but 
the artists perfected their work in the ser­
vice of the tsar and his family in Moscow. 
Representing the last vital stage of Russian 
medieval painting before the westemization of 
Russian art at the end of the 17th Century, 
the so-called Stroganov school produced not 
so much a coherent style as a type of icon. 
Designed specifically for private use, this type 
was characterized by its small size, its minia­
ture technique, and its exquisite refinement 
of detail. The icons of the Stroganov school, 
while retaining Byzantine-inspired Russian 
forms, nevertheless represent a radical depar- 
ture from most of what had been valued in 
the long tradition of Russian painting; monu- 
mentality was replaced by precious virtuosity 
and deep emotion by decorative elegance. The 
preoccupation with style and technique over 
content was, perhaps, typical of the end of a 
cultural phase.

In its richness and refinement, the art of 
the Stroganov school reflected the tastes of 
royal and noble patrons. Working in a muted 
colour range dominated by golden brown, the 
Stroganov masters substituted for the colouris- 
tic brilliance of the earlier Russian tradition a 
lavish use of gold and silver linear highlights 
whose strongiy abstract pattems matched the 
mannered fragility of the figures. They em- 
bellished their icons with frames and halos 
of beaten gold and silver. The naturalism 
proscribed by the church for major repre- 
sentations was ingeniously introduced by the

Stroganov school in background details of ar­
chitecture, Vegetation, and even atmospheric 
effects. Finally, the Stroganov masters excelled 
at composition; though their works are very 
small and sometimes include many figures, 
they never appear crowded.

The Stroganov school remained influential 
until the end of the 17th Century, but after 
about 1650 it gradually declined and lost its 
refinement. The foundation of the new Capital 
of St. Petersburg in 1703 by Tsar Peter I the

“SS. Boris and Gleb,” icon by a follower of Prokopy 
Chirin, Stroganov school, 17th Century; in the State 
Tretyakov Gallery, Moscow
Novosti Press Agency, Moscow

Great marked a tuming point in Russian art: 
although icon painting continued to follow 
the Russo-Byzantine tradition throughout the 
19th Century, the major artistic activity shifted 
to secular art and Europe’s Baroque style.
Stroheim, Erich von, b y n a m e  o f  h a n s

ERICH MARIA STROHEIM VON NORDENWALL,
original name e r i c h  o s w a l d  s t r o h e im  (b. 
Sept. 22, 1885, Vienna—d. May 12, 1957, 
near Paris), one of the most critically re- 
spected motion-picture directors of the post- 
World War I period, best-known for the un- 
compromising realism and perfection of detail 
in his films. He also wrote motion pictures 
and won recognition as an actor and is re- 
membered for portraying sadistic, monocled 
Prussian officers.
Educated in a military academy, Stroheim 

was an army officer, newspaperman, mag­
azine writer, railroadman, boatman, book 
agent, vaudeville trouper, and playwright be­
fore coming to the United States in 1914. 
He was an actor and assistant to the leading 
director D.W. Griffith in such famous early 
films as The Birth of a Nation (1915) and 
Intolerance (1916). Stroheim wrote the script

Stroheim in Foolish Wives, 1922
Brown Brothers



and played the leading role in Blind Hus- 
bands (1919), his first independently directed 
picture. As an early exemplar of the changing 
postwar morality, it intimated that a woman 
had the right to seek love outside of an unsat- 
isfying marriage. The aura of reality that made 
the characters come alive was characteristic of 
The Devil’s Passkey (1920) and Foolish Wives 
(1922), pictures that enhanced his reputation 
as a director.

Stroheim’s masterpiece was Greed (1924), an 
adaptation of Frank Noms’ novel McTeague 
(1899), dealing with the power of money to 
corrupt. A landmark in film realism, its grim 
irony and brutal honesty were untempered by 
optimism or compassion. It was cut from its 
original 1 0 -hour length yet retained much of 
its power, because the meaning of each scene 
was brought out by carefully constmcted de­
tail rather than by the juxtaposition of scenes. 
It was a film classic and strongiy influenced 
such later directors as King Vidor and Josef 
von Stemberg.
Although The Merry Widow (1925), The 

Wedding March (1928), and Queen Kelly 
(1928) were commercially successful, Stro­
heim’s reputation for extravagance, his fanat- 
ical insistence on complete artistic freedom 
regardless of any economic considérations, 
and his sophisticated treatment of controver- 
sial subjects ended his Hollywood directing 
career. He retumed to Europe as an actor 
and thereafter appeared only occasionally in 
American pictures—e.g., Five Graves to Cairo
(1943). One of his notable characterizations 
was the prison-camp commandant in Jean 
Renoir’s La Grande Illusion (1937), and he 
was nominated for an Academy Award for his 
performance in Sunset Boulevard (1950).
stroke syndrome, also called apoplexy, or
CEREBROVASCULAR ACCIDENT, the effect of 
either substantial reduction in blood flow to 
some part of the brain or of intracranial 
bleeding. These effects may include transient 
or lasting paralysis on one or both sides of 
the body; difficulties in using words or in eat- 
ing; and a loss in muscular coordination. The 
term stroke is sometimes limited to the effects 
of a fall in blood flow to the brain, whereas 
the term apoplexy applies to the effects of in­
tracranial bleeding. Both processes may result 
in cerebral infarctions—dead sections of brain 
tissue.
Reduction in blood flow. The reduction in 

blood flow is often caused by formation of a 
blood clot (the process is called thrombosis) at 
the site of a fatty deposit (an atherosclerotic 
plaque) in the lining of a cerebral artery. In 
these circumstances there may be, in advance 
of the full stroke (and in advance of the actual 
formation of an infarct), transient paralysis on 
one side of the face, paralysis of an arm or a 
leg, or abnormal sensations on one side of the 
body. If the brainstem is the part of the brain 
affected, the effects may be on both sides of 
the body. Treatment of persons who have suf- 
fered strokes from thrombosis includes mea­
sures to improve the blood supply to the brain 
and physical therapy and other measures di­
rected toward rehabilitation.

Strokes may be caused by emboli, blood clots 
or masses of other substance that have broken 
loose from their point of formation and have 
traveled through the bloodstream to a narrow 
point where they lodge and obstruct the blood 
flow. Emboli that cut off the blood supply to 
a section of the brain usually have formed in 
a diseased or malfunctioning heart. Treatment 
includes measures to restore the circulation of 
the blood and rehabilitative measures.
Intracranial bleeding. The intracranial 

bleeding that results in strokes may be from 
a ruptured aneurysm (i.e., a ballooning out 
of an artery because of a weakened area of 
arterial wall), from a ruptured angioma (a 
tangled knot of blood vessels containing ab­
normal interconnections between arteries and

veins), or from the rupture of blood vessels by 
abnormally high blood pressure. Treatment is 
directed toward preservation of life, reducing 
the disability that has resulted from the stroke, 
and prevention of further strokes. Persons 
with some chance of survival may be operated 
upon to remove an aneurysm or correct any 
other source of bleeding or to relieve intracra­
nial hypertension.

Consult the index first

stromatolite, layered deposit, mainly of lime­
stone, formed by the growth of blue-green algae 
(primitive one-celled plants). These structures 
are usually characterized by thin, altemating 
light and dark layers that may be flat, hum- 
mocky, or dome shaped. The altemating lay­
ers are largely produced by the trapping of 
sediment washed up during storms on some 
occasions, and by limestone precipitation by 
the algae on others.

Stromatolites were common in Precambrian 
time {i.e., more than 600,000,000 years ago). 
Some of the first forms of life on Earth 
are recorded in stromatolites present in rocks 
3,500,000,000 years old. Although stromato­
lites continue to form in certain areas of the 
world today, they grow in greatest abundance 
in Shark Bay in westem Australia. A matlike 
layer of blue-green algae is able to grow on 
the surface of Sediments in the shallow waters 
there because evaporation causes high con- 
centrations of salt that discourage snails and 
other organisms from eating the algae.
Stromatoporida, extinct order of corals 
found as fossils in marine rocks of Cam- 
brian to Cretaceous age (from 65,000,000 to

Stromatopora
By courtesy of the trustees of the British Museum (Natural 
History); photograph, Imitor

570,000,000 years old). The stromatoporidian 
corals were colonial forms that consisted of 
dense laminated masses of calcium carbonate; 
some forms constmcted reeflike masses.
Stromboli Island, Italian isola stromboli, 
Latin strongyle, northeasternmost of the 
Eolie Islands (Lipari Islands), in the Tyrrhe- 
nian Sea (of the Mediterranean), off north­
eastern Sicily. It is administered as part of 
Messina province, Sicily, Italy, and has an area 
of 5 square miles (12 square km). Of volcanic 
formation, the island is still active, and fluid 
lava flows continuously from its crater to the 
sea, although the last serious eruption was in 
1921. Dates, olives, and fmits are grown, and 
there is a significant tourist trade, attracted by 
the volcano, the climate, and the beaches of 
Stromboli. Pop. (1971) 355.
stromeyerite, a sulfide mineral of copper and 
silver (CuAgS) that occurs as compact masses 
with copper and lead minerals in deposits at
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Altai, Siberia, U.S.S.R.; Santiago, Chile; and 
Butte, Mont. Stromeyerite is a member of a 
group of sulfide minerals that form crystals 
of the isometric system at high temperatures 
but assume other symmetries upon cooling. 
The low-temperature form (below 93 °C) of 
stromeyerite is orthorhombic. For detailed 
physical properties, see sulfide mineral (table).
Strömgren, Bengt Georg Daniel (b. Jan. 
21, 1908, Göteborg, Swed.—d. July 4, 1987, 
Copenhagen), Danish astrophysicist who pio- 
neered the present-day knowledge of the gas 
clouds in space.

Strömgren, 1957
AP/Wide World Photos

Son of the noted Swedish-bom Danish as­
tronomer Svante Elis Strömgren, he early 
developed an interest in astronomy. He col- 
laborated with his father on several works of 
astronomy and in 1940 succeeded him as di­
rector of the Royal Copenhagen Observatory.

Strömgren served as an assistant and then as­
sociate professor at the University of Chicago 
from 1936 to 1938 and held a variety of po­
sitions in the United States during the late 
1940s. In 1951 he was appointed director of 
Yerkes Observatory, Williams Bay, Wis., and 
McDonald Observatory, Fort Davis, Texas.
It had long been supposed that luminous 

gas clouds in space owe their luminosity to 
the radiation from stars within them. Ström­
gren found that many of the clouds consist of 
ionized hydrogen surrounded by un-ionized 
hydrogen and that the ionized hydrogen is 
confined to well-defined regions.
A versatile research scientist, Strömgren 

worked on a wide range of astronomical Prob­
lems. His determinations of the abundance of 
hydrogen, helium, and other elements in space 
differ little from presently accepted values. He 
did research on the internal constitution of 
the stars and contributed to the understanding 
of the solar atmosphere. After 1951 he carried 
out an extensive program of measuring stellar 
spectra using photoelectric techniques. Before 
his efforts, the Classification of stellar spectra 
was primarily a process of estimation.

In 1957 Strömgren became a member of 
the Institute for Advanced Study at Prince- 
ton, N.J., and 10 years later he retumed to 
the University of Copenhagen as professor of 
astrophysics. He served as president of the 
International Astronomical Union from 1970 
to 1973.
Strömgren sphere, theoretical interstellar, 
spherical volume of gas heated and ionized 
by a hot central star. It is named for the 
Swedish-bom astrophysicist Bengt Strömgren, 
who postulated its existence in the 1930s. 
Bright stars with surface temperatures higher 
than 20,000 K normally are surrounded by 
such volumes of gas. The density of the ion­
ized gas ranges from a few to about 1 , 0 0 0  

atomic particles per cubic centimetre, and its 
temperature is about 10,000 K. The radius of 
Strömgren spheres varies from a few to sev­
eral hundred light-years, depending on the gas
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densities and temperatures of the central hot 
stars. At the edge of such a sphere exists an 
equilibrium between the rate of ionizations of 
neutral atoms and the rate of forming neu­
tral atoms by recombinations of atomic nuclei 
with free electrons.
Strong, John (Donovan) (b. Jan. 15, 1905, 
Riverdale, Kan., U.S.), U.S. inventor and 
physicist who in 1931 discovered a process for 
coating glass mirrors with aluminum.

Strong graduated from the University of 
Kansas in 1926 and was awarded a doctor- 
ate by the University of Michigan in 1930. 
He served on the faculties of the California 
Institute of Technology, Pasadena (1930-42), 
Harvard University (1942-45), Johns Hopkins 
University (1945-67), and the University of 
Massachusetts (1967-75). He became profes­
sor emeritus at Massachusetts in 1975.

In mirrors made by Strong’s vacuum distil- 
lation process, reflectivity for visible light is 
nearly equal to that of a silvered surface and 
is greatly superior for ultraviolet radiation; the 
surface also is far more resistant to tamishing 
than that of silver. Aluminized mirrors are 
widely used in astronomical tclescopes,

Strong also introduced (1936) the technique 
of coating the surfaces of lenses to diminish 
their reflectivity. He employed calcium fluo­
ride, which has been replaced by magnesium 
fluoride. These coatings suppress the fogging 
of photographic images caused by intemal re­
flections of light within lens Systems.
Strong, William (b. May 6 , 1808, Somers, 
Conn., U.S.—d. Aug. 19, 1895, Lake Min- 
newaska, N.Y.), U.S. Supreme Court justice 
(1870-80), one of the most respected justices 
of the 19th-century court.
Admitted to the bar in 1832, Strong practiced 

law in Reading, Pa., and served in the U.S. 
House of Representatives (1847-51). While 
sittmg on the Pennsylvania Supreme Court 
(1857-68), Strong, a Democrat but a firm 
supporter of the Union, changed his political 
affiliation and became a Republican.

On Feb. 7, 1870, Pres. Ulysses S. Grant, 
also a Republican, nominated Strong to suc­
ceed the retiring justice Robfert C. Grier, a 
Democrat. At the same time, Grant named 
Joseph P. Bradley to fill a new seat on the 
court, made available by a Congressional au- 
thorization enlarging the number of the jus­
tices from eight to nine. The circumstances 
of new appointments were such that Grant 
was charged with a court-packing scheme, and 
internal dissension with the court was exacer- 
bated. The very day the two appointees were 
nominated, the Supreme Court announced its 
decision in Hepburn v. Griswold (1870), a 
case that involved the constitutionality of the 
Legal Tender Act of 1862. The court, in a 5-3 
vote (including a vote for the majority by the 
ailing Grier), stmck down the Legal Tender 
Act, thus denying Congress the power to issue 
paper currency as legal tender.

The following year, in Knox v. Lee and 
Parker v. Davis (1871), the newly constituted 
court overturned the Hepburn decision by a 
vote of 5-4. Strong spoke for the majority, up- 
holding the govemment’s power to enact legal- 
tender legislation and defending such power 
under the “necessary and proper” clause of 
the Constitution. The abrupt reversal of a ma­
jor decision so soon after the enlargement of 
the bench renewed the charges against Grant. 
Despite this controversy, which overshadowed 
Strong’s appointment to the high court and 
his first major decision, he served with dis- 
tinction for 1 0  years, winning the respect of 
the legal community for both his ability and 
his integrity.
Strong, William Duncan (b. June 30, 1899, 
Portland, Ore., U.S.—d. Jan. 29, 1962, New

York City), U.S. anthropologist who studied 
American Indian cultures and emphasized the 
value of archaeological data and a historical 
approach to the ethnological method.

The son of an attorney for Pacific Coast 
and Alaskan Indian tribes, Strong was early 
involved with Indian culture and at the Uni­
versity of California, Berkeley, was deeply 
influenced by anthropologist A. L. Kroeber. 
As an assistant curator of North American 
ethnology and archaeology with the Field Mu­
seum of Natural History, Chicago (1926-29), 
he did field work in Southern California that 
persuaded him of the necessity for knowl­
edge of the past to gain understanding of 
living cultures; he also concluded that insight 
into prehistorie cultures should ideally pro- 
ceed from knowledge of living cultures. Strong 
became professor of anthropology and direc­
tor of the archaeological survey, University of 
Nebraska, Lincoln (1929-31), and was associ­
ated with the American Bureau of Ethnology 
of the Smithsonian Institution, Washington, 
D.C. (1931-37). He utilized archaeological, 
historical, and ethnographic facts in his study 
of nomadic Plains Indians, An Introduction to 
Nebraska Archaeology (1935).

Strong was appointed assistant professor of 
anthropology at Columbia University in 1937 
and was a professor there from 1942 to 1962. 
His field work in Honduras (1937) and on 
the Great Plains of the U.S. (1938 and 1940) 
preceded his initial investigations in Peru in 
the early 1940s on pre-Columbian cultures. In 
Cross Sections ofNew World Prehistory( 1943) 
he indicated the principal areas of concern for 
South American archaeology after World War 
II. One of his most dramatic discoveries (1946) 
was the 1,000-year-old tomb of Ai apaec, the 
warrior god of the Viru Valley of Coastal Peru. 
In 1952 he made his last Peruvian expedition 
and, with Clifford Evans, Jr., published work 
on Viru Valley cultural stratigraphy.
Strong Island (Caroline Islands): see Kosrae.

strontianite, a carbonate mineral, Strontium 
carbonate (SrC03), that is the original and 
principal source of Strontium. It is commonly 
associated with barite, celestite, and calcite in 
low-temperature veins. Notable deposits exist 
in North Rhine-Westphalia, Ger.; Strontian, 
Scot.; and Strontium Hills, Calif, U.S. Stron­
tianite is used in pyrotechnics to impart a 
red colour and in sugar refining as a clarify- 
ing agent. For detailed physical properties, see 
carbonate mineral (table).
Strontium (Sr), Chemical element, one of the 
alkaline-earth metals of main Group Ha of the 
periodic table, ingrediënt in red signal flares 
and principal health hazard in radioactive Fall­
out.
Properties, occurrence, and uses. Strontium 

is a soft metal like lead and, when freshly 
cut, has a silvery lustre. It rapidly reacts in 
air to take on a yellowish colour; therefore, it 
is stored in kerosene. It does not occur free 
in nature. It composes about 0.04 percent of 
the entire crust of the Earth, especially as the 
minerals strontianite (the carbonate) and ce­
lestite (the sulfate).

William Cruikshank first detected (1787) the 
element in strontianite found at Strontian in 
Argyll, Scot. The metal was isolated (1808) 
by Sir Humphry Davy, who electrolyzed a 
mixture of the moist hydroxide or chloride 
and mercuric oxide, using a mercury cathode, 
and then evaporated the mercury from the 
resultant amalgam. It may be obtained in the 
form of sticks by the contact cathode method 
of electrolysis, in which a cooled iron rod, 
acting as a cathode, just touches the surface of 
a fused mixture of potassium and Strontium 
Chlorides and is raised as the Strontium solidi­
fies on it. Because calcium and barium, which 
it resembles closely, occur in much greater

abundance, Strontium metal is not produced 
in commercially important quantities. The 
metal is malleable and ductile and a good 
conductor of electricity.

The four naturally occurring isotopes in the 
order of their abundance are: strontium- 8 8  

(82.56 percent), strontium- 8 6  (9.86 percent), 
strontium-87 (7.02 percent), and strontium- 
84 (0.56 percent). A dozen artificial isotopes 
have been produced by nuclear reactions, of 
which the longest lived is strontium-90 (28- 
year half-life). This isotope, formed by nuclear 
explosions, is considered the most dangerous 
constituent of fallout. Strontium can replace 
some of the calcium in foods and ultimately 
be concentrated in bones and teeth, where it 
continues ejecting electrons that cause radia­
tion injury. Controlled amounts of radioactive 
Strontium have been used as a treatment for 
bone cancer. The heat of its radioactive decay 
also can be converted to electricity for long- 
lived, lightweight power sources in navigation 
buoys, remote weather stations, space vehi- 
cles, etc.

Compounds. In its compounds Strontium 
has an exclusive oxidation state of + 2 , as the 
Sr2+ ion. It is an active reducing agent and 
readily reacts with halogens, oxygen, and sul­
fur to yield halides, oxides, and sulfide.

Strontium compounds have rather limited 
commercial value because corresponding cal­
cium and barium compounds serve the same 
purpose yet are cheaper. A few, however, have 
found application in industry and elsewhere. 
The halides Strontium nitrate, Sr(N03)2, and 
Strontium chlorate, Sr(C103)2, are extremely 
volatile and impart a brilliant crimson colour 
to flames; they are thus used in various py- 
rotechnic devices, flares, and tracer bullets. 
Strontium hydroxide, Sr(OH)2, is sometimes 
used to extract sugar from molasses because 
it forms a soluble saccharide from which the 
sugar can be easily regenerated by the action 
of carbon dioxide. Strontium monosulfide, 
SrS, is employed as a depilatory and in some

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

38
87.62 
769° C 
1,384° C 
2.54 
2
2-8-18-8-2 or 

(Kr) 5s2
Strophanthus, genus of ornamental and drug 
plants in the dogbane family (Apocynaceae),

Strophanthus preussii
W.H. Hodge



with more than 40 species of woody vines, 
shrubs, or small trees that are native to trop­
ical Africa and Southeast Asia. The flower 
petals of some species are drawn out into long 
threads. The bark and seeds of some vine- 
like species contain toxic alkaloids called Stro­
phanthins, which are used as arrow poisons 
and in low dosages as cardiac and vascular 
stimulants. One species, S. sarmentosus, is a 
source of the drug cortisone.
Stropheodonta, genus of small, extinct bra­
chiopods (lamp shells) found as fossils in De- 
vonian marine rocks (the Devonian Period 
began 395,000,000 years ago and lasted 50,- 
000,000 years). Stropheodonta has a distinc- 
tive intemal structure and a shell form with 
fine linear and arcuate (bowlike) markings

Stropheodonta concava, from Eighteenmile Creek, 
Erie County, N.Y.
By courtesy of the Buffalo Museum of Science, Buffalo, N.Y.

on its concavo-convex shell. Stropheodonta is 
characteristic of an important group of bra- 
chiopods, the strophomenids; it is a useful 
Devonian index fossil.
Strophomena, genus of extinct brachiopods 
(lamp shells) found as fossils in Middle and 
Upper Ordovician marine rocks (the Ordovi­
cian Period began 500,000,000 years ago and 
lasted 70,000,000 years). The shell consists of 
two parts, or valves, dissimilar in shape—one 
strongiy convex, the other concave. A distinc- 
tive laminated pattem occurs at the margins 
of the shell, along with fine, arcuate (bowlike)

Strophomena alternata, collected from Venango 
County, Pennsylvania
By courtesy of the Buffalo Museum of Science, Buffalo, N.Y.

growth lines. Strophomena is representative of 
an important group of fossil brachiopods, the 
strophomenids.
Strossmayer, Joseph George, Serbo-Croa- 
tian josip juraj strossmajer (b. Feb. 4, 
1815, Osijek, Slavonia [now in Yugoslavia]— 
d. April 8 , 1905, Dakovo), Croatian Roman 
Catholic bishop who inspired and led the 
National Party, which was dedicated to the 
development of a strong Yugoslav nationalist 
movement.

Ordained in 1838, he became lecturer in the­
ology at Vienna and chaplain to the Austrian

emperor. In 1850 he was installed at Dakovo, 
with the title bishop of Bosnia and Sirmium.

A firm patriot, Strossmayer fostered the 
growth of Slavonic nationalism in Cro- 
atia-Slavonia, in Dalmatia, and among the 
Slovenes of south Austria. After aiding the 
Croatian political and military leader Josip 
Jelacic in his campaign against Hungary 
(1848-49), Strossmayer later became a recog­
nized leader of the Opposition to Hungarian 
predominance over and interference with Cro­
atian national interests. He was a member of 
the Croatian Diet (legislative assembly) from 
1860 to 1873. In addition to being the fore- 
most founder of a new university, the South 
Slav Academy, in 1876, he helped reorganize 
the whole educational system of Dalmatia and 
Croatia-Slavonia. Strossmayer built an episco­
pal palace and a cathedral at Dakovo, founded 
a seminary for the Bosnian Croats, donated a 
gallery of valuable pictures to the South Slav 
Academy, and published a number of col­
lections of national songs and tales. He also 
erected convents, schools, and libraries.

Strossmayer aided the historian and canon- 
ist Augustin Theiner, then librarian at the 
Vatican, to compile his Vetera Monumenta 
Slavorum Meridionalium Historiam Illustran- 
tia (1863; “Ancient Evidences Illustrating the 
History of the Southern Slavs”). At the first 
Vatican Council (1869-70) he was a leading 
opponent of papal infallibility. He also worked 
with the Russian ecumenist Vladimir Sergeye­
vich Solovyov for a reunion of the Roman 
Catholic and Russian Orthodox churches.
Stroud, district, county of Gloucestershire, 
south-central England. The district occupies 
an area of 175 square miles (454 square km) 
in the south-central part of the county be­
tween the cities of Bristol to the Southwest and 
Gloucester to the north; it borders the River 
Sevem on the west. Stroud district incorpo- 
rates a section of the limestone Cotswold Hills 
that rise some 600 to 800 feet (180 to 250 
m) on the east and the near sea-level fertile 
clay vales of Berkeley and Gloucester on the 
west; the steep-faced westem escarpment of 
the Cotswolds separates the two regions.

Between the 14th and 18th Century the 
Cotswolds were a principal centre of England’s 
woolen trade. Villages within what is now 
Stroud district became prosperous by either 
grazing large numbers of sheep or weaving 
and dyeing fine woolens. The many old and 
imposing limestone buildings in the district 
reflect that early period’s prosperity.
Today cattle, rather than sheep, gener­

ally graze the undulating tableland of the 
Cotswolds. The district’s picturesque villages 
and fields of cereals and com (maize) inter- 
spersed with beech groves are populär with 
tourists. The westem valleys next to the Sev­
em produce milk and some cheese, and ap- 
ples and pears are grown for cider and perry 
(fermented pear juice).

Stroud parish, the district seat, and adjacent 
communities have an unusually varied man­
ufacturing base. Mining equipment, plastics, 
and electronic apparatus are produced together 
with pianos, machine-made fine woolens, scar­
let dyes, and most of the world’s billiard table- 
cloths.

The parish (town) of Berkeley in the River 
Sevem valley has an eerie, well-preserved me­
dieval castle. Berkeley was the birthplace and 
lifelong home of Edward Jenner, who in 1796 
discovered the principle of vaccination. Pop. 
(1986 est.) 106,700.
Stroud, Robert (Franklin), byname bird- 
man of alcatraz (b. 1890, Seattle, Wash., 
U.S.—d. Nov. 21, 1963, Springfield, Mo.), 
American criminal, a convicted murderer who 
became a self-taught omithologist during his 
54 years in prison, 42 of them in solitary con- 
finement, and made notable contributions to 
the study of birds.

At the age of 13 he ran away from home
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and, by the age of 18, was in Juneau, Alaska, 
working as a pimp and living with a dance- 
hall girl. An argument over the girl led to 
his fighting a man and killing him. Pleading 
guilty to manslaughter on Aug. 23, 1909, he 
was senteneed to 1 2  years in federal prison on 
McNeil Island in Puget Sound. After stabbing 
a fellow prisoner and proving generally trou- 
blesome, he was transferred to Leavenworth 
Prison, Kansas (1912), where he continued 
to be a loner and misanthrope but began to 
educate himself, taking university extension 
courses. On March 26, 1916, he stabbed and 
killed a guard and was tried, convicted, and 
sentenced to hang; but on April 15, 1920, 
President Woodrow Wilson commuted his 
sentehce to life imprisonment in solitary con- 
finement.

Thereafter, mostly in solitary confinement, 
he began raising canaries and other birds, 
collecting laboratory equipment, and study­
ing the diseases of birds and their breeding 
and care. Some of his research writings were 
smuggled out of prison and published; his 
book, Stroüd’s Digest on the Diseases of Birds, 
published in 1943, was an important work in 
the field. In 1942, however, Stroud was trans­
ferred to Alcatraz, where he was allowed to 
continue his research but denied further right 
of publication. In 1959 he was transferred to 
the Medical Center for Federal Prisoners at 
Springfield, Mo., where he spent the last four 
years of his life.
Stroudsburg, town (“borough”), seat of Mon­
roe county, eastem Pennsylvania, U.S. A re- 
sort, it lies along Broadhead Creek, adjacent 
to East Stroudsburg, in the Pocono Mountain 
area, near the Delaware River (there bridged 
to New Jersey). The site was first settled 
in 1769 by Colonel Jacob Stroud who built 
Fort Penn (1776) there. In 1806 Stroud’s son, 
Daniel, laid out the borough, which was incor­
porated in 1815. The Stroud Mansion (1795) 
still stands in the town.

Situated in the midst of the scenic Pocono 
region of wooded hills, valleys, and lakes, and 
on the Appalachian Trail, Stroudsburg devel­
oped as a summer resort. The Delaware Water 
Gap, a picturesque gorge carved by the river 
through the Kittatinny Range and rising to 
1,200 feet (366 m), is 3 miles (5 km) to the 
east. A number of old slate-mining towns such 
as Bangor and Pen Argyl are to be found in 
the vicinity. The Pocono Wild Animal Farm 
is one mile south. Tourism, East Stroudsburg 
State College (1893), diversified farming, and 
light manufacturing are the main economie 
activities. Pop. (1980) 5,148.
Strouma River (Bulgaria-Greece): see Stru­
ma River.
struck jury: see blue-ribbon jury.
structural geology, scientific discipline that 
is concerned with rock deformation on both a 
large and small scale. Its scope of study is vast, 
ranging from submicroscopic lattice defects in 
crystals to fault structures and fold Systems of 
the Earth’s cmst.

A brief treatment of structural geology fol­
lows. For füll treatment, see macropaedia: 
Earth Sciences, The.

The methods of structural geology are nearly 
as diverse as those of the geological Sciences as 
a whole. Small-scale structural features may 
be studied using the same general techniques 
employed in petrology (q.v.), in which sections 
of rock mounted on glass slides are ground 
veiy thin and are then examined with po- 
larizing microscopes. On a larger scale, the 
techniques of field geology are used. These 
include plotting the orientation of such struc­
tural features as faults, joints, cleavage, and 
small folds. In most cases, the objective is 
to interpret the structure beneath the surface
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by using information available at the surface. 
Where mountains, continents, ocean basins, 
and other large-scale features are involved, the 
methods employed are chiefly those of geo- 
physics and include the use of seismological, 
magnetic, and gravitational techniques. Fur- 
thermore, since the processes that cause rocks 
to deform can rarely be observed directly, it 
is necessary to study them by means of com­
puter models in which they are represented 
mathematically.
structuralism, in cultural anthropology, the 
school of thought developed by the French 
anthropologist Claude Lévi-Strauss, in which 
cultures, viewed as Systems, are analyzed in 
terms of the structural relations among their 
elements. According to Lévi-Strauss’s theories, 
universal patterns in cultural Systems are prod­
ucts of the invariant structure of the human 
mind. Structure, for Lévi-Strauss, refers exclu- 
sively to mental structure, although he finds 
evidence of such structure in his far-ranging 
analyses of kinship, pattems in mythology, 
art, religion, ritual, and culinary traditions.

The basic framework of Lévi-Strauss’s theo­
ries is derived from the work of stmctural lin- 
guistics. From N.S. Trubetzkoy, the founder of 
structural linguistics, Lévi-Strauss developed 
his focus on unconscious infrastmcture as well 
as an emphasis on the relationship between 
terms, rather than on terms as entities in 
themselves. From the work of Roman Jakob­
son, of the same school of linguistic thought, 
Lévi-Strauss adopted the so-called distinctive 
feature method of analysis, which postulates 
that an unconscious “metastructure” emerges 
through the human mental process of pairing 
opposites. In Lévi-Strauss’s system the human 
mind is viewed as a repository of a great vari­
ety of natural material, from which it selects 
pairs of elements that can be combined to 
form diverse stmctures. Pairs of oppositions 
can be separated into singulär elements for 
use in forming new oppositions.

In analyzing kinship terminology and kin­
ship Systems, the accomplishment which first 
brought him to preeminence in anthropol­
ogy, Lévi-Strauss suggested that the elemen- 
tary stmcture, or unit of kinship, on which 
all Systems are constmcted, is a set of four 
types of relationships which are organically 
linked: brother/sister, husband/wife, father/ 
son, and mother’s brother/sister’s son. Lévi- 
Strauss stressed that the emphasis in stmctural 
analysis of kinship must be on human con­
sciousness, not on objective ties of descent or 
consanguinity. For Lévi-Strauss, all forms of 
social life represent the Operation of univer­
sal laws regulating the activities of the mind. 
His detractors argue that his theory can be 
neither tested nor proved and that his lack 
of interest in historical processes represents a 
fundamental oversight. Lévi-Strauss, however, 
believes that stmctural similarities underlie 
all cultures and that an analysis of the rela­
tionships among cultural units could provide 
insight into innate and universal principles of 
human thought.
structuralism, in linguistics, any one of sev­
eral schools of 2 0 th-century linguistics com­
mitted to the stmcturalist principle that a lan­
guage is a self-contained relational stmcture, 
the elements of which derive their existence 
and their value from their distribution and op­
positions in texts or discourse. This principle 
was first stated clearly, for linguistics, by the 
Swiss scholar Ferdinand de Saussure (1857— 
1913). Saussurean stmcturalism was further 
developed in somewhat different directions by 
the Prague school, glossematics, and other Eu­
ropean movements.

In the United States the term stmcturalism, 
or stmctural linguistics, has had much the 
same sense as it has had in Europe in rela-

tion to the work of Franz Boas (1858-1942) 
and Edward Sapir (1884-1939) and their fol- 
lowers. Nowadays, however, it is commonly 
used, in a narrower sense, to refer to the so- 
called post-Bloomfieldian school of language 
analysis that follows the methods of Leonard 
Bloomfield, developed after 1930. Phonology 
(the study of sound Systems) and morphology 
(the study of word stmcture) are their primary 
fields of interest. Little work on semantics has 
been done by structural linguists because of 
their belief that the field is too difficult or 
elusive to describe.
structuralism, in psychology, a systematic 
movement founded in Germany by Wilhelm 
Wundt (1832-1920) and mainly identified 
with Edward B. Titchener (1867-1927). Stmc­
turalism sought to analyze the adult mind 
(defined as the sum total of experience from 
birth to the present) in terms of the simplest 
definable components and then to find the 
way in which these components fit together in 
complex forms.

The major tool of stmcturalist psychology 
was introspection (a careful set of observations 
made under controlled conditions by trained 
observers using a stringently defined descrip­
tive vocabulary). Titchener believed that an 
experience should be evaluated as a fact; as 
it exists without analyzing the significance or 
value of that experience. For Titchener, the 
“anatomy of the mind” had little to do with 
how or why the mind functions. In his ma­
jor treatise, A Text book of Psychology (1909- 
10), Titchener stated that the only elements 
necessary to describe the conscious experi­
ence are Sensation and affection (feeling). The 
thought process essentially was considered to 
be an occurrence of sensations of the current 
experience and feelings representing a prior 
experience.

Although stmcturalism represented the emer- 
gence of psychology as a field separate from 
philosophy, the stmctural school lost consid­
erable influence when Titchener died. The 
movement led, however, to the development 
of several counter-movements (i.e., function- 
alism, behaviourism, and Gestalt psychology) 
that tended to react strongiy to European 
trends in the field of experimental psychol­
ogy. Behaviour and personality were beyond 
the scope considered by stmcturalism. In sep- 
arating meaning from the facts of experience, 
stmcturalism opposed the phenomenological 
tradition of Franz Brentano’s act psychology 
and Gestalt psychology, as well as the func­
tionalist school and Watson’s behaviourism. 
Serving as a catalyst to functionalism, stmc­
turalism was always a minority school of psy­
chology in America.
Struensee, Johann Friedrich, Graf von 
(count of) (b. Aug. 5, 1737, Halle [Ger­
many]—d. April 28, 1772, Copenhagen), Ger­
man physician and statesman who, through 
his control over the weak-minded King Chris­
tian VII, wielded absolute power in Denmark 
in 1770-72.

Struensee, detail from a miniature 
by an unknown artist; in Gripsholm 
Castle, Sweden
By courtesy of the Svenska Portrattarkivet, Stockholm

Struensee became town physician of Altona 
(then in Denmark, now in Germany) in the 
1760s. Through acquaintance with certain 
Danish courtiers, he was named to accom- 
pany the mentally unstable Christian VII on 
a European tour (1768-69), a post that led 
to Stmensee’s appointment as court physician 
in 1769. Dominating the king, he became the 
lover of Queen Caroline Matilda in 1770. He 
was soon able to abolish the council of state 
and the office of statholder (governor) of Nor­
way in 1770. In June 1771 he had the king 
name him privy Cabinet minister, and in July 
he was made a count.

From March 1771 until January 1772 Stru- 
ensee introduced a num ber of reforms, includ­
ing freedom of the press, reduction of peasant 
labour service, a unitary judiciary, and reform 
of Copenhagen’s municipal government. Hav­
ing alienated many officials, however, he was 
the victim of a conspiracy in January 1772, 
when he was arrested and tortured to death 
for his liaison with the queen.
Struma fibrosa, also called l i g n e o u s  t h y - 
r o i d i t i s : see Riedel thyroiditis.
Struma lymphomatosa (endocrine disorder): 
see Hashimoto’s disease.
Struma River, also spelled s t r o u m a , Greek 
p o t a m o s  STRIMÓN, ancient s t r y m o n , river 
in westem Bulgaria and northeastern Greece, 
rising in the Vitosha Massif of the Rhodope 
Mountains in Bulgaria, Southwest of Sofia. It 
follows a course of 258 miles (415 km) south- 
southeast via Pemik to the Aegean Sea, which 
it enters 30 miles (50 km) west-southwest 
of Kaväla. The area of its drainage basin is 
4,208 square miles (10,898 square km). The 
Struma River Valley is a direct routeway from 
Sofia to the Aegean. Major tributaries are the 
Dzherman, the Rilska, the Angitis, and the 
Strumeshnitsa (Strumica in Yugoslavia) rivers. 
The Struma River Valley is a major source of 
brown coal for Bulgaria—coal is obtained at 
Pemik, Bobov Dol, and Brezhani.

The river s lower course, south of the Rüpel 
Pass in Greece, was canalized in 1930. Lake 
Akhinós was drained and Lake Kerkmis was 
filled in for flood control. The river’s lower 
course is now a wide agricultural valley.
Strumen (Soviet Union): see Pripyat River.
Struthiomimus, also called o r n i t h o m i m u s , 
genus of ostrichlike dinosaurs found as fos­
sils in Cretaceous deposits of North Amer­
ica and eastem Asia (the Cretaceous Period 
began 136,000,000 years ago and lasted 71,- 
000,000 years). Struthiomimus was about 2.5 
m ( 8  feet) long and was a slender, lightly 
built biped obviously adapted for rapid move­
ment on well-developed and strong hind limbs 
with three-toed, very birdlike feet. The small, 
light skull was perched atop a long, slender, 
and very flexible neck. The forelimbs were 
long and slender; they terminated in a three- 
fingered hand that had sharp claws adapted 
for grasping. The tail, long and slender, prob­
ably balanced the body and neck when the 
animal ran. The jaws of Struthiomimus were 
toothless and probably covered with a rather 
birdlike homy beak. It has been suggested that 
Struthiomimus and related forms fed upon 
the eggs of other dinosaurs.
Struthof (German Nazi concentration camp): 
see Natzweiler-Stmthof.
Strutt, John William (English scientist): see 
Rayleigh, John William Strutt, 3rd Baron.
Struve, Friedrich Georg Wilhelm von,
Russian v a s i l y  y a k o v l e v i c h  s t r u v e  (b . 
April 15, 1793, Altona, Ger.—d. Nov. 23, 
1864, St. Petersburg [now Leningrad, Russian 
S.F.S.R.]), one of the greatest 19th-century 
astronomers and the first in a line of four 
generations of distinguished astronomers, who 
founded the modem study of binary (double) 
stars.



Friedrich Georg Wilhelm von Struve, 
detail of a lithograph by H. Mitreuter 
after a portrait by C.A. Jensen, 1844
Archiv für Kunst und Geschichte, West Berlin

To avoid conscription by the Napoleonic 
armies, Struve left Germany in 1808 and went 
first to Denmark and then to Russia. In 1813 
he became professor of astronomy and mathe­
matics at the University of Dorpat (now Tartu, 
Estonian S.S.R.), and four years later he was 
appointed director of the Dorpat Observatory. 
In 1824 he obtained a refracting telescope with 
an aperture of 9.6 inches (24 centimetres), at 
that time the finest ever built, and used it in a 
binary-star survey of unprecedented scope. In 
his survey of 120,000 stars from the north ce- 
lestial pole to 15° S declination, he measured 
3,112 binaries, more than 75 percent of which 
were previously unknown. He published his 
findings in the catalog Stellarum Duplicium 
Mensurae Micrometricae (1837; “Micrometric 
Measurement of Double Stars”), one of the 
classics of binary-star astronomy.

In 1835, at the request of Tsar Nicholas I of 
Russia, Struve went to Pulkovo to supervise 
the construction of a new observatory. He 
became director of the Pulkovo Observatory 
in 1839 but continued his binary-star studies. 
In 1838 he measured the parallax (the appar­
ent change of position when viewed from two 
widely separated points) of Vega, one of the 
first such measurements ever made.
Struve, Gustav von (b. Oct. 11, 1805, Mu­
nich—d. Aug. 21, 1870, Vienna), German 
revolutionary and political agitator, who, with 
his wife, Amélie Disar, took an active part in 
the Baden insurrection of 1848-49.

The son of a Russian chargé d’affaires at 
Karlsruhe, he practiced law in Mannheim and 
founded and edited Deutscher Zuschauer, a 
radical joumal agitating for establishment of 
a republic (1846-48). With Friedrich Hecker 
he drew up a radical program entitled “Thir- 
teen Claims Put Forward by the People of 
Baden” (Sept. 12, 1847) and in the following 
year (April 12, 1848) sent a proclamation to 
the people of the area, summoning them to 
arms. When only a few thoüsand people re- 
sponded and the révolution collapsed, Struve 
took refuge abroad in New York City, where 
he wrote a universal history, Allgemeine Welt­
geschichte, 9 vol. (1853-60). After serving in 
the Union Army in the American Civil War 
(1861-62), he retumed to Europe in 1863.
Struve, Otto (b. Aug. 12, 1897, Kharkov, 
Russia—d. April 6, 1963, Berkeley, Calif., 
U.S.), Russian-American astronomer known 
for his contributions to stellar spectroscopy, 
notably the discovery of the widespread dis­
tribution of hydrogen and other elements in 
space.
The last member of a dynasty of astronomers 

and a great-grandson of the noted astronomer 
Friedrich Georg Wilhelm von Struve, Otto 
Struve studied at the University of Kharkov. 
His studies were interrupted for service in the 
Imperial Russian Army (1916-18) and, after 
the Russian Revolution, in the White Rus­

sian Army (1919-20). He endured months of 
privation in Turkey after the collapse of the 
White Army, but in 1921 he was able to em- 
igrate to the United States, where, as a staff 
member at Yerkes Observatory, Williams Bay, 
Wis., he began the investigations in stellar 
spectroscopy (the study of the properties of 
stars through the analysis of the wavelengths 
of their light) that yielded his most notable 
contributions to stellar astrophysics. From his 
studies of Delta Orionis and other stars, he 
found that the spectmm of light from distant 
hot stars sometimes contains a dark (absorp­
tion) line corresponding to calcium, although 
this could not be caused by calcium present in 
the star itself. In 1925 he attributed this sta- 
tionary calcium line to vast clouds of calcium 
found primarily in the galactic plane.

Struve became director of Yerkes Observa­
tory in 1932, and in the same year he orga­
nized, and later became director of, McDonald 
Observatory, Fort Davis, Texas. In 1938, after 
a two-year search, he established the presence 
of hydrogen in interstellar space. That discov­
ery later proved of prime importance in the 
development of radio astronomy. He demon­
strated that many stars rotate rapidly on their 
axes, some with rotation periods of a day or 
less. His studies of many stars with variable 
light and of the spectra of double, multiple, 
and peculiar stars were extensive.
In 1947 Struve retired as director of Yerkes 

and McDonald observatories and became 
chairman of the astronomy department of the 
University of Chicago. In 1950 he accepted 
the directorship of the Leuschner Observa­
tory at the University of California, Berkeley, 
and from 1959 to 1962 he was director of 
the National Radio Astronomy Observatory, 
Green Bank, W.Va. As vice president of the 
International Astronomical Union from 1948 
to 1952 and president from 1952 to 1955, 
he was instmmental in preventing Cold War 
tension from destroying the Union. A prolific 
writer, he published about 700 papers. His 
major books include Stellar Evolution (1950) 
and The Universe (1962).
Struve, Pyotr Berngardovich (b. Feb. 7 
[Jan. 26, Old Style], 1870, Perm, Russia— 
d. Feb. 26, 1944, Paris), liberal Russian 
economist and political scientist.

While studying economie theory and history 
at the University of St. Petersburg, Stmve 
became a Marxist. The Marxist analysis of 
Russian capitalism that he presented in 1894 
in his Kriticheskiye zametki k voprocy ob 
ekonomicheskom razviti rossi (“Critical Re- 
marks on the Subject of Russia’s Economie 
Development”) procured for him a reputation 
among the left-wing intelligentsia, and in the 
late 1890s he served as the editor of several 
Marxist joumals, including the influential pe­
riodical Novoye Slovo (“New Word”). Having 
become acquainted with Georgy Plekhanov 
and V.I. Lenin, Stmve was asked to compose 
the manifesto for their nascent Russian Social 
Democratie Workers’ Party after the party 
held its first congress in 1898.
After his arrest and exile from Russia in 

1901 Stmve broke with revolutionary Marx- 
ism tuming instead to a radical form of con­
stitutional liberalism in which he maintained 
his highly critical stance toward the tsarist au­
tocracy.

He was perhaps most influential as the editor 
of the illegal joumal Osvobozhdeniy (“Liber­
ation”), which appeared from 1902 to 1905 
and was published successively in Stuttgart 
and Paris. The journal, which was regularly 
smuggled into Russia and had a wide reader- 
ship, advocated the granting of full civil rights 
in Russia and the establishment of a consti­
tutional monarchy. Stmve had by this time 
drifted to the right of the Socialist movement, 
and soon after his return to Russia in the af- 
termath of the Revolution of 1905 he joined 
the newly founded Constitutional Democratie
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Party (Kadets). He was elected to the second 
Duma (1907), but his moderate views and 
bitter criticism of revolutionary ideologies in­
creasingly alienated him from other Russian 
progressives. Stmve supported the Russian 
war effbrt during World War I and contin­
ued to edit the independent moderate joumal 
Russkaya mysly (“Russian Thought”) as he 
had done since 1905. He opposed the Octo­
ber Revolution of 1917 and participated for a 
time in White Guard resistance to the Bolshe- 
viks before taking up residence in Paris, where 
he edited anti-Soviet émigré publications. Af­
ter 1928 he lived in Beigrade, where he taught 
and did research on Russian topics.
Struwwel, Peter: see Hoffmann, Heinrich.
Stry, also spelled s t r y i , or s t r y j , city, Lvov 
oblast (administrative region), Ukrainian So­
viet Socialist Republic, on the Stry River. It 
is an old town, dating in the chronicles from 
1396, but it first became important as a rail­
way junction. It now has various machin e- 
building and engineering industries as well as 
food and light industrial concerns. It is also 
the administrative centre for the gas industry 
situated in the surrounding area. There is a 
college of agricultural mechanics and a medi­
cal school. Pop. (1985 est.) 61,000.
strychnine, alkaloid discovered in 1818 in 
Saint-Ignatius’-beans (Strychnos ignatii), a 
woody vine of the Philippines. It also occurs 
in other species of Strychnos, notably S. nux- 
vomica, a tree of India that is the chief com­
mercial source. Strychnine has been used in 
rodent poisons and at one time was used as a 
cathartic in medicine; it has an exceptionally 
bitter taste. It acts specifically on the cen­
tral nervous System, where it increases neu­
ron excitability by selectively blocking normal 
inhibition and causes powerful convulsions. 
Death from strychnine poisoning is a result of 
paralysis of the medulla oblongata (part of the 
brain that Controls such functions as heartbeat 
and respiration) brought on by lack of oxygen 
in the tissue.
Strychnos, genus of tropical woody plants, 
many of them trees, in the family Loganiaceae 
(order Gentianales). The flowers are small and 
usually white or creamy white in colour.

Several of its about 150 species are impor­
tant sources of dmgs or poisons: strychnine, 
from the seeds of S. nux-vomica and other 
species; and curare (q.v.), from the bark of S. 
toxifera and other species. A few species are 
valued locally for their sweet fruits, including
S. spinosa (Natal orange) and S. unguacha.
Strydom, Johannes Gerhardus: see Strij­
dom, Johannes Gerhardus.
Stuart, H o u s e  o f , also spelled s t e w a r t , or 
s t e u a r t , royal house of Scotland from 1371 
and of England from 1603; it was interrupted 
in 1649 by the establishment of the Common­
wealth but was restored in 1660; it ended in 
1714, when the British crown passed to the 
House of Hanover.

The first spelling of the family name was 
undoubtedly Stewart, the old Scots version, 
but during the 16th Century French influence 
led to the adoption of the spellings Stuart and 
Steuart, because of the absence of the letter 
“w” in the French alphabet.
The family can be traced back to llth - 

century Brittany, where for at least four gen- 
erations they were stewards to the counts of 
Dol. In the early 12th Century they appeared 
in England, and Walter, third son of the 4th 
steward of Dol, entered the service of David 
I, king of Scots, and was later appointed his 
steward, an office that was confirmed to his 
family by King Malcolm IV in 1157. Walter 
(d. 1326), the 6th steward, married Maijory, 
daughter of King Robert I the Bruce, in 1315,
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House of Stuart (Stewart) of Scotland and England

Marjory (d. 1316) 
daughter of 
Robert I of 
House of Bruce

Elizabeth (d. 1355) 
daughter of 
Sir Adam Mure of 
Rowallan

(1 >

Walter (1293-1326) 
6th high S te w a rd  
of Scotland

I---------------------- 1
ROBERT III (1337-1406) 
king of Scotland 
1390-1406

ROBERT II (1316 
king of Scotland 
1371-90

-90) 0 Euphemia (d. 1387) 
daughter of Hugh, 
earl of Ross

Annabella (d.1401) 
daughter of Sir John 
Drummond

JAMES I (1394-1437) 
king of Scotland 
1406-37

(1) (2)
Joan (d. 1445) —  
daughter of 
John Beaufort, 
earl of Somerset, 
grandson of 
Edward III

Lady Jean
(1) »  Sir John Keith
(2) == Sir John Lyon of Glamis

(3) as« Sir James Sandilands

.............I
Sir James Stewart 
the Black Knight 
of Lorn

(Ancestors of Queen Elizabeth, 
consort of George VI, 
mother of Elizabeth II)

JAMES II (1430-60) =  Mary (d. 1463) 
king of Scotland daughter of Arnold,
1437-60 duke of Gueldres

Margaret (d. 1486) 
daughter of 
Christian I, 
king of Denmark

JAMES IN (1452-88) 
king of Scotland 
1460-88

JAMES IV (1473-1513) 
king of Scotland 
1488-1513

(1)
Margaret (1489-1541)

JAMES V (1512-42) 
king of Scotland 
== Mary of Guise 
I (1515-60)

3 sons and 
2 daughters 
died young

Archibald Douglas (14897-1557) 
earl of Angus

Margaret =  Matthew Stuart
(1515-78) (1516-71) 

earl of Lennox

2 sons 
died young

MARY (1542-87) 
Queen of Scots 
1542-67  
(1) =  Francis II 

(1544-60) 
king of France 

(3) =  James Hepburn 
(1536-78) 
earl of Bothwell

Henry Stewart 
(1545-67)
Lord Darnley

Charles (c. 1556-76) 
earl of Lennox 
=  Elizabeth Cavendish 

(d. 1582)

2 sons and 
4 daughters 
died young

l-----------------------------------
JAMES I (1566-1625) == Anne (1574-1619)

I
Arabella Stuart s  William Seymour

king of England daughter of Frederick II (1575-1615) (1588-1660)
1603-25 of Denmark 2nd duke of Somerset
king of Scotland 
(as James VI)
1567-1625

Henry Elizabeth =
(1594-1612) (1596-1662)

Frederick V (1596-1632) 
elector palatine and 
king of Bohemia

Margaret 
(b. 1598) 
died young

CHARLES I (1600-49) 
king of Great Britain 
1625-49

Henrietta Maria (1609-69) Robert Mary
daughter of Henry IV (b. 1601) (1605-07)
of France died young

Sophia (1630-1714) 
=  Ernest Augustus 

(1629-98) 
elector of 
Hanover

11 other
children
including
Rupert
(1619-82)

Charles CHARLES II (1630-85) Mary (1631-60)
(b. 1629) king of Great Britain — William II
died 1660-85 (1626-50)
young * *  Catherine of prince

Braganza of Orange
(1638-1705) 
daughter of John IV 
of Portugal

GEORGE I 
(1660-1727) 
king of Great 
Britain 
1714-27

JAMES II (1633-1701) 
king of Great Britain 
1685-88
<1)  = Anne Hyde 

(1637-71)
( 2 ) =  Mary

(1658-1718) 
daughter of 
Alfonso IV 
of Modena

Elizabeth (1635-50) 

— Anne (1637-40)

- Katharine
(b. and d.1639)

- Henry (1640-60) 
duke of Gloucester

Henrietta Anne 
(1644-70)
=  Philippe 

(1640-1701) 
duc d’Orléans

WILLIAM III =  MARY II 
f1.650T1_702> (1662-94)
king of Great
Britain
1689-1702

queen of 
Great Britain 
1689-94

ANNE (1665-1714) 
queen of Great 
Britain 1702-14  

= George 
(1653-1708) 
prince of 
Denmark

4 sons and 2 daughters 
died young, including 
James (1663-67) 

duke of Cambridge 
Charles (1666-67) 

duke of Kendal 
Edgar (1667-71) 

duke of Cambridge

1 son and 
4 daughters 
died young

James Edward 
(1688-1766) 
the Old 
Pretender
=  Maria Clementina 

Sobieska 
(1702-35)

Louisa Mary 
(1692-1712)

Mary
(1685-87)

Anne Sophia 
(1686-87)

William (1689-1700) 
duke of Gloucester

i
Mary 
(b, 1690) 
died young

Anne Marie 
(1669-1728) 

Victor
Amadeus II 
(1666-1732) 
of Savoy

George 
(b. 1692) 
died young

Charles Edward (1720-88) 
the Young Pretender

= Louise of Stolberg 
(1752-1824) countess 
of Albany

Henry (Jacobite
(1725-1807) pretenders 
Cardinal duke after 1807) 
of York



and in 1371 their son Robert, as King Robert 
II, became the first Stewart king of Scotland. 
The royal Stewarts had an unlucky history, 
dogged by sudden death; and seven succeeded 
to the throne as minors.

The direct male line terminated with the 
death of James V in 1542. His daughter Mary 
(d. 1587), queen of Scots, was succeeded in 
1567 by her only son (by Henry Stuart, Lord 
Darnley), James VI.
In 1603 James VI, through his great-grand- 

mother Margaret Tudor, daughter of Henry 
VII of England, inherited the English throne 
as King James I. After the execution (1649) 
of James’s son Charles I, the Stuarts were ex- 
cluded from the throne until the restoration of 
Charles II in 1660. Charles II was succeeded 
in 1685 by his Roman Catholic brother James
II (d. 1701), who so alienated the sympathies 
of his subjects that in 1688 William, prince 
of Orange, was invited to come “to the rescue 
of laws and religion of England.” James fled, 
and by the Bill of Rights (1689) and the Act 
of Settlement (1701), which denied the crown 
to any Catholic, he and his descendants were 
excluded from the throne. But Stuarts still 
mied in England and Scotland, for William 
was the son of Charles IFs sister Mary, and 
his wife Mary was James IFs elder daugh­
ter. They became joint sovereigns as William
III and Mary II. They left no issue, and the 
Act of Settlement secured the succession to 
Mary’s sister Anne (d. 1714) and on her death 
without issue to Sophia, electress of Hanover, 
a granddaughter of James I; Sophia’s son and 
heir became George I, first of the English 
House of Hanover.
The last male Stuarts of the English royal line 

were James IFs son James Edward (d. 1766), 
the Old Pretender, and his sons Charles Ed­
ward (d. 1788), the Young Pretender (known 
as Bonnie Prince Charlie), who died without 
legitimate issue, and Henry (d. 1807), Cardinal 
duke of York.
Stuart, Arabella, Stuart also spelled stew- 
art (b. 1575—d. Sept. 25, 1615, London), En­
glish noblewoman whose status as a claimant 
to the throne of her first cousin King James I 
(James VI of Scotland) led to her tragic death.

The daughter of James’s uncle Charles Stew­
art, earl of Lennox, and great-granddaughter 
of King Henry VIII’s sister Margaret Tudor, 
Arabella was recognized during the last years 
of the reign of Queen Elizabeth I as second, 
after James VI, in line of succession to the 
English throne. Some Englishmen feit that 
she was better qualified than James to rule 
the county because she was English by birth 
and upbringing. When James became mler 
of England in 1603, he invited Arabella to 
live at the royal court, but the question of 
her marriage soon created difficulties. James 
apparently feared that a union between Ara­
bella and a foreign mier might pose a threat

Arabella Stuart, painting possibly by Marcus 
Gheeraerts the Younger, 1605; in the Scottish 
National Portrait Gallery, Edinburgh
By courtesy of the Scottish National Portrait Gallery, Edinburgh

to his position; hence, she was arrested and 
temporarily imprisoned when she attempted 
to leave England in 1609, probably to wed 
an obscure Balkan prince. Upon release she 
promptly feil in love with William Seymour 
(later duke of Somerset), himself a claimant to 
the throne. Against James’s orders the couple 
was secretly married on June 22, 1610. When 
the King received the news, he imprisoned 
Seymour in the Tower of London and had 
Arabella taken into custody. The two lovers 
escaped from confinement, but they failed 
to rendezvous as planned. Although Seymour 
made his way to Ostend (in modem Belgium), 
Arabella was captured aboard ship in the En­
glish Channel. Imprisoned in the Tower, she 
suffered a mental breakdown and finally died 
in 1615. P.M. Handover recounts the story in 
his Arabella Stuart (1957).
Stuart  ̂ Charles Edward (Louis Philip 
Casimir): see Charles Edward, the Young 
Pretender.
Stuart, Frances Teresa: see Richmond and 
Lennox, Frances Teresa Stuart, duchess of.
Stuart, Gilbert (Charles) (b. Dec. 3, 1755, 
North Kingstown, R.I., U.S.—d. July 9, 1828, 
Boston), U.S. painter, one of the great por­
trait painters of his era and the creator of a 
distinctively American portrait style.

He grew up in Newport, R.I., where he 
learned the mdiments of painting. About 1771

“Mrs. Richard Yates,” oil painting by Gilbert Stuart, 
1793-94; in the National Gallery of Art, Washington, 
D.C.
By courtesy of the National Gallery of Art, Washington, D.C., Andrew 
Mellon Collection

he accompanied Cosmo Alexander, a Scotch 
painter visiting Newport, to Edinburgh, re- 
turning to Rhode Island a year later. In 1775 
he went to London and entered the studio 
of the American artist Benjamin West, with 
whom he worked for about six years. His 
mature style owes more, however, to Thomas 
Gainsborough and Sir Joshua Reynolds than 
to West. In 1782 he opened his own London 
studio and for five years enjoyed great suc­
cess, but in 1787 he fled to Dublin to escape 
his creditors. After six years in Ireland he re­
turned to the United States, where he quickly 
established himself as the nation’s leading por­
trait painter. He lived in New York City for a 
short time and moved to Philadelphia, where 
he lived for about 12 years. He finally settled 
in Boston in 1805.

Stuart’s work was hailed by his contempo- 
raries, and subsequent critics have confirmed 
this judgment, especially praising its painterly 
brushwork, luminous colour, and psychologi­
cal penetration. Of his nearly 1,000 portraits, 
undoubtedly the most famous is the unfin­
ished head of George Washington (1796) at
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the Boston Athenaeum. Other fine portraits 
are those of Mrs. Richard Yates, National 
Gallery of Art, Washington, D.C.; Mrs. Perez 
Morton, Worcester Art Museum, Worcester, 
Mass.; and John Adams, privately owned.
Although Stuart had no formal pupils, 

many young artists, including John Vander- 
lyn, Thomas Sully, and John Neagle, availed 
themselves of the advice he freely gave. Less 
talented artists, including his own daughter 
Jane, simply reduced his style to a formula 
that gave a Stuartesque appearance to much 
U.S. portraiture of the succeeding generation.
Stuart, Henry: see Damley, Henry Stew­
art, Lord; Gloucester, Henry Stuart, duke of; 
York, Henry Stuart, Cardinal duke of.

To make the best use of the Britannica, 
consult the i n d e x  first

Stuart, J(ames) E(well) B(rown), byname 
JEB s t u a r t  (b. Feb. 6, 1833, Patrick County, 
Va., U.S.—-d. May 12, 1864, Yellow Tavem, 
near Richmond, Va.), populär Confederate 
cavalry officer whose outstanding reports of 
enemy troop movements were of particular 
value to the Southern command during the 
U.S. Civil War (1861-65).

An 1854 graduate of the U.S. Military 
Academy, West Point, N.Y., Stuart resigned 
his commission to share in the defense of his 
state when Virginia seceded from the Union 
(April 1861). At the First Battle of Bull Run 
(called First Manassas by the South) that July, 
he distinguished himself by his personal brav- 
ery. Later in the year he was promoted to 
brigadier general and placed in command of 
the cavalry brigade of the Army of Northern 
Virginia. Just before the Seven Days’ Battle— 
fought the last week of June 1862 in defense 
of Richmond—Stuart was sent out by Con­
federate general Robert E. Lee to locate the 
right flank of the Federal Army under Gen. 
George B. McClellan. He not only success­
fully achieved his mission, but he also rode 
completely around McClellan’s army to de- 
liver his report to Lee. In the next campaign 
he had the good fortune, in his raid against 
Federal Communications, not only to bum a 
large quantity of supplies but also to bring 
back a staff document from which Lee was 
able to discover the strength and position of 
Federal forces.

Stuart, promoted to a major general and 
commander of the cavalry corps, was present 
at the Second Battle of Bull Run (Second 
Manassas, August 1862) and again circled the 
Federal army, returning with 1,200 enemy 
horses. During the Maryland campaign that 
followed, he brilliantly defended one of the 
passes of South Mountain (Crampton’s Gap), 
thus enabling Lee to concentrate his army in 
time to meet McClellan’s attack. By the win­
ter of 1862 Stuart’s extraordinary skill as an 
intelligence officer was fully recognized, and 
Lee called him the “eyes of the army.”
At the Battle of Fredricksburg (December

1862) Stuart’s horse artillery rendered valu­
able service by checking the Federal attack 
on Gen. T.J. (“Stonewall”) Jackson’s corps. 
The following May at the Battle of Chancel- 
lorsville, Stuart was appointed by Lee to take 
command of the 2nd Army Corps after Jack­
son had been wounded.

The next campaign at Gettysburg, Pa. (July
1863) , was preceded by the cavalry Battle of 
Brandy Station (June 9), at which for the first 
time Stuart and his men were met by wor- 
thy Opposition from the Federal cavalry. The 
Confederates’ march to the Potomac River 
was screened by Stuart’s cavalry corps, which 
held the various approaches on the right flank 
of the army; at the crisis of the Gettysburg
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campaign, however, he was absent on a raid, 
for which he earned much criticism. He at­
tempted to rejoin Lee during the battle but 
was checked some miles from the field.

Throughout the winter of 1863-64 Stuart 
continued to supply the Confederate com­
mand with accurate knowledge of Northern 
troop movements. But soon after the opening 
of the 1864 campaign his corps was drawn 
away from Lee’s army by Gen. Philip Sheri­
dan. In attempting to keep the enemy from 
reaching Richmond, during the engagement 
generally known as Spotsylvania Courthouse, 
Stuart’s army met defeat (May 11), and he 
himself was mortally wounded at close range 
the next day.
Stuart, James: see Moray, James Stewart, 
Ist earl of; Moray, James Stewart, 2nd earl of.
Stuart, James (Francis) Edward: see James 
Edward, the Old Pretender.
Stuart, John: see Bute, John Stuart, 3rd earl 
of.
Stuart, Mary: see Mary under Mary (Scot­
land).
Stuart style, visual arts produced during the 
reign of the British House of Stuart; that 
is, from 1603 to 1714 (excepting the inter­
regnum of Oliver Crom well). Although the 
Stuart period included a number of specific 
stylistic movements, such as Jacobean, Car- 
olean, Restoration, William and Mary, and 
Queen Anne, there are certain common char­
acteristics that can be said to describe Stuart

style. The English artists of the period were 
influenced by the heavy German and Flem- 
ish Baroque but gradually gave way to the 
academie compromise inspired by the Italian 
Palladianism. For much of the period, artists 
in England looked for inspiration to contem­
porary movements (primarily the Baroque) on 
the Continent—especially in Italy, Flanders, 
and France.

Under James I (1603-25) the arts were in 
a period of transition, not fully recovered 
from the ossification that characterized the 
last years of the long reign of Elizabeth I. 
It took 20 years for growth to recommence. 
The most forward-looking artist of James’s 
reign was Inigo Jones, who, as Surveyor of 
the King’s Works, designed a number of royal 
buildings in the Italian Renaissance style. The 
Banqueting House (1619-22) at Whitehall is 
only one of his masterpieces. The reign of 
Charles I (1625-49) was as exciting artistically

as it was disastrous politically. Jones contin­
ued as the crown’s architect and designed a 
number of the sets for the Stuart masques. 
The Flemish painter Peter Paul Rubens came 
to England, was knighted, and designed an 
elaborate ceiling that was installed at the Ban­
queting House. Another Flemish painter, Sir 
Anthony Van Dyck, followed Rubens and cre­
ated an English portrait type that was to serve 
as the model for two centuries.

When Charles II returned in 1660 from an 
exile spent chiefly in France, French taste and 
ideas began to dominate English arts. The out- 
standing achievement of Charles’s reign was 
the rebuilding of London (destroyed by fire 
in 1666) under Sir Christopher Wren. Wren’s 
biending of Renaissance, Italian Baroque, and 
contemporary French elements created a per­
sonal architecture that greatly influenced his 
followers until a reaction set in during the 
Georgian period (see Georgian style). Sir Peter 
Lely, the portraitist of the Restoration Court, 
worked in a style close to that of Van Dyck 
but more superficial.

Under William and Mary (1689-1702) and 
Anne (1702-14) a number of noteworthy ar­
chitectural monuments were constmcted. The 
fine furniture and other decorative arts cre­
ated during this period reflected the growing 
skill of English craftsmen.
Stubbs, George (b. Aug. 24, 1724, Liver­
pool—d. July 10, 1806, London), outstanding 
English animal painter and anatomical drafts- 
man.

The son of a prosperous tanner, Stubbs was 
briefly apprenticed to a painter but was ba­
sically self-taught. His interest in anatomy, 
revealed at an early age, became a driving pas­

sion. His earliest surviving works are 18 plates 
etched for Dr. John Burton’s Essay Towards 
a Complete New System of Midwifery (1751). 
Before etching the plates for Anatomy of the 
Horse, completed in London in the 1760s, 
he rented a farmhouse in Lincolnshire and 
studied his subject by performing dissections. 
The resulting mastery made him the leading 
English painter of horses; even more impres­
sive than his numerous portraits, perhaps, are 
his informal groups of horses, such as “Mares 
and Foals in a Landscape” (c. 1760-70; Tate 
Gallery, London).

He also painted a wide variety of other ani­
mals, including the lion, tiger, giraffe, monkey, 
and rhinoceros, which he was able to observe 
in private menageries. According to the artist 
Ozias Humphrey, Stubbs was so convinced of 
the importance of Observation that he visited 
Italy in 1754 only to reinforce his belief that 
nature is always superior to art. Skeptical of

George Stubbs, pencil drawing by 
George Dance, 1794; in the Royal 
Academy of Arts, London
By courtesy of the Royal Academy of Arts, London; 
photograph, A.C. Cooper Ltd.

academie Standards of excellence, he remained 
at the same time little affected by new tastes 
placing emphasis on the expressive and imag­
inative elements in painting, a circumstance 
that accounts for his lack of popularity in later 
life, when Romantic precepts were becoming 
dominant. For a brief period (about 1768) he 
attempted to participate in the creation of an 
English school of narrative painting, but his 
historical paintings are among the least suc­
cessful of his works; much more convincing 
are his scenes of familiar country activities 
done in the 1770s. Unfortunately, he tended 
to execute his paintings in thin oil paint, and 
relatively few survive in undamaged condi­
tion. In later life Stubbs knew considerable 
hardship. His last years were spent on a fi­
nal work of anatomical analysis: A Compar­
ative Anatomical Exposition of the Structure 
of the Human Body, with that of a Tiger and 
Common Fowl, for which he completed 100 
drawings and 18 engravings. The Anatomi­
cal Works of George Stubbs was published in 
1975.
Stubbs, William (b. June 21, 1825, Knares- 
borough, Yorkshire, Eng.—d. April 22, 1901, 
Cuddesdon, near Oxford), influential English 
historian who founded the systematic study of 
English medieval constitutional history.

He was regius professor of history at Oxford 
(1866-84), bishop of Chester (1884-88), and 
bishop of Oxford (1888-1901). His reputa­
tion in his day rested primarily on a massive 
study of historical synthesis, The Constitu­
tional History of England in its Origin and 
Development, 3 vol. (1873—78), which tracés 
the development of English institutions from 
the Teutonic invasion of Britain until 1485. 
This work has been much criticized, however, 
and Stubbs’s best work is now held to be 
the 19 volumes of editions of medieval En­
glish chronicles that, between 1864 and 1889, 
he contributed to the Rolls series. His other 
publications include Select Charters. . .  of En­
glish Constitutional History from the Earliest 
Times to the Reign of Edward I (1866), which 
quickly established itself as a textbook.
stuccowork, in architecture, fine exterior or 
interior plasterwork used as three-dimensional 
omamentation, as a smooth paintable surface, 
or as a wet ground for fresco painting (q.v.). 
Today the term is most often applied exclu- 
sively, especially in the United States, to the 
rougher piaster coating of exterior walls.

Every building tradition in the history of 
man has produced stuccowork. The ingredi- 
ents, usually lime, gypsum, and fine sand, may 
vary greatly in type and amount; but the ma­
terial used is less significant than the manner 
in which it is used. Examples of stuccowork 
occur in the Aztec architecture of Mexico and 
the Muslim architecture of North Africa and

Model of a Stuart-style salon or reception room, 1625-50, freely based on Wilton 
House in Wiltshire designed by Inigo Jones; in the Art Institute of Chicago
By courtesy of Thorne Rooms in Miniature, the Art Institute of Chicago



Detail of Baroque stuccowork by Egid Quirin Asam, 
c. 1721, in the abbey church of Weltenburg, Ger.
A.F. Kersting

Spain. In ancient Greece stucco was applied 
to both interior and exterior temple walls as 
early as 1400 b c . Architects of ancient Rome 
stuccoed the rough stone or brick walls of 
huge monuments, such as the baths at Hadri- 
an’s Villa, erected at Tivoli about a d  120-130. 
They also favoured it for low-relief modeling. 
Tombs dating from the Ist and 2nd centuries 
a d  have extensive stuccowork.

Stuccowork reached new heights in the work 
of such Baroque artists as Egid Quirin Asam, 
who often collaborated with his brother Cos- 
mas Damian, a painter. Renaissance designers 
were also devoted to the use of stuccowork. 
They used smooth stuccowork in many build­
ings to contrast with the heavy rusticated 
stones at the corners and openings. In the work 
of Raphael and his followers, festoons and 
medallions of molded stucco were featured on 
exterior walls. Stuccowork was readily adapt- 
able to the elaborate, omate styles of post- 
Renaissance architecture, and, less expensive 
than stone and easier to model, stucco was 
then applied for the first time to columns and 
their entablatures. Post-Renaissance ceilings 
were especially heavy in stuccowork. In the 
Renaissance revival of the late 18th and early 
19th centuries, stuccowork was used, most 
notably in England, for exterior architectural 
features.
In the 20th Century, as the term began to be 

applied to exterior surfacing exclusively, stuc­
cowork was for a time limited in use to small- 
scale, modest buildings, usually residential. 
In the United States, especially in regions of 
warmer climate, the stucco bungalow became 
virtually ubiquitous in the 1920s. Stucco also 
may be combined with other materials, such 
as brick, stone, or wood. Because of the many 
ways in which it can be treated, stuccowork 
remains populär. It can easily be painted, and 
pigment can be mixed with wet stucco; sur­
faces of varying texture can be obtained by 
the addition of heavy sand or pebbles to the 
finish coat.
studbook, official record of the pedigree 
of purebred animals, particularly horses and 
dogs, usually published by a national breed 
association or similar regulating organization.

Most studbooks are pattemed after the British 
General Stud Book for Thoroughbred horses, 
first published in 1791 by James Weatherby, 
whose descendants have continued to produce 
it on behalf of the Jockey Club. Although 
Weatherby’s first book specifically denied that 
it was either complete or free from error, the 
General Stud Book soon became the supreme 
authority on Thoroughbred pedigrees. Only 
horses listed were eligible to compete on li- 
censed racecourses in England, and for years

many Thoroughbreds whose ancestors could 
not all be traced to listed horses were excluded 
from British racing. Beginning in 1948, how­
ever, rules were relaxed somewhat.
Studebaker, Clement (b. March 12, 1831, 
Pinetown, Pa., U.S.—d. Nov. 27, 1901, South 
Bend, Ind.), American manufacturer who 
founded a family firm that became the world’s 
largest producer of horse-drawn vehicles and 
was at one time a leader in automobile man­
ufacturing.
Studebaker started a blacksmith and wagon 

shop in South Bend in 1852 with his brother 
Henry. When John Mohler Studebaker joined 
his brothers in 1858, the Company had at- 
tained prominence in helping to supply wag­
ons to the booming agricultural market in the 
Midwest. Aided by a large government con­
tract during the American Civil War, the Com­
pany was incorporated as Studebaker Brothers 
Manufacturing Company in 1868 and joined 
by another brother, Peter Everst Studebaker. 
A fifth brother, Jacob Franklin Studebaker, 
entered the firm in 1870 and established its 
first branch office at St. Joseph, Mo., where it 
helped to outfit settlers moving west. The firm 
produced more than 750,000 wagons during 
its history.

The Studebakers began to experiment with 
automobiles in 1897; by 1902 the firm had 
built electric cars and, by 1904, gasoline- 
powered cars. The Studebaker Corporation, 
which absorbed the original firm in 1911, 
merged with the Packard Motor Car Com­
pany in 1954. The company’s U.S. production 
ceased in 1963, and that of its Canadian Op­
eration in 1966.
student aid, form of assistance designed to 
help students pay for their education. In gen­
eral, such awards are known as scholarships, 
fellowships, or loans; in European usage, a 
small scholarship is an exhibition, and a bur- 
sary is a sum granted to a needy student. Many 
awards are in the nature of long-term loans 
with low rates of interest. In many countries, 
government subsidies reduce or eliminate tu- 
ition and the cost of room and board and 
other expenses, and in still others students 
receive allowances for extra expenses. Even 
in some countries where tuition charges are 
appreciable, as in Great Britain, a scholarship 
program supported by both governments and 
universities effectively underwrite this cost for 
most students.

During the latter half of the 20th Century, a 
striking growth in higher education through­
out the world has been greatly fostered by 
programs of financial assistance to students. 
Thus, opportunities for higher education, once 
limited to an economie and social elite, have 
become increasingly available to promising 
students with little money. Students receiving 
some form of private or public support con- 
stitute in all countries an important, and in 
some an overwhelming, proportion of univer­
sity enrollment.
The United States has several major scholar­

ship programs, but the number of students in 
that country receiving government financial 
aid is proportionately less than in most other 
countries. U.S. students receive greater sup­
port from universities as well as from corpo- 
rations, foundations, and religious, civic, and 
other groups.
Students for a Democratie Society ( s d s ), 
American student organization that flourished 
in the mid-to-late 1960s and was especially 
known for its activism against the Vietnam 
War.

SDS, which was founded in 1959, had its 
origins in the student branch of the League 
for Industrial Democracy, a social-democratic 
educational organization. An organizational 
meeting was held in Ann Arbor, Mich., in 
1960, and Robert Alan Haber was elected pres­
ident of SDS. Initially SDS chapters through-
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out the nation were involved in the Civil 
Rights Movement. Operating under the prin­
ciples of the “Port Huron Statement,” a man­
ifeste written by Tom Hayden and Haber and 
issued in 1962, the organization grew slowly 
until the escalation of U.S. involvement in 
Vietnam (1965). SDS organized a national 
march on Washington, D.C., in April 1965, 
and, from about that period, SDS grew increas­
ingly militant, especially about issues relating 
to the war, such as the drafting of students. 
Tactics included the occupation of university 
and college administration buildings on cam- 
puses across the country. By 1969 the organi­
zation had split into several factions, the most 
notorious of which was the “Weathermen,” 
or “Weather Underground,” which employed 
terrorist tactics in its activities. Other factions 
tumed their attention to the Third World or 
to the efforts of black revolutionaries. Increas­
ing factionalism within the ranks of SDS and 
the winding down of the Vietnam War were 
but two of the reasons for the dissolution of 
SDS. By the mid-1970s the organization was 
defunct.
Student’s t-test, in statistics, method of test- 
ing the hypothesis that a normally distributed 
population may be represented by a particular 
sample population. In the Mest the indicator 
of resemblance is a ratio, t, calculated from a 
difference of the means (error of means) and 
a measure of the degree of uncertainty for the 
sample mean (Standard error of the mean).
If the observed t is greater than a tabulated 

t (values from chance and listed in tables) the 
hypothesis is rejected. The choice of a tabu­
lated value of t depends on (1) the number of 
independent variables in the sample minus the 
number of estimated parameters (degrees of 
freedom) and (2) the willingness of an experi- 
menter to reject a correctly formed hypothesis 
(level of significance).

For example, suppose a researcher wishes 
to test the hypothesis that a population with 
mean 75 (co) can be represented by a sample 
of size 26 (n) with mean 79 (written as x) 
and Standard deviation of 10 (5 ). Using the 
formula

(x -  co) dn -  1 
t =  ~--------—------- * t =  2s

the tabulated t at the .05 level of significance 
is 2.06. The hypothesis is accepted: the sample 
does represent the total population.

An Englishman, William Sealy Gosset, Pub­
lishing under the pseudonym Student, de­
veloped the Mest and t distribution. The t 
distribution is a family of curves in which 
the number of degrees of freedom specifies 
a particular curve. The frequency distribution 
of t is calculated from the value of t and the 
sample size. As the sample size increases, the 
t distribution approaches a normal distribu­
tion. For samples greater than 30, the normal 
distribution is usually applied.
A frequently used application of the t distri­

bution tests the hypothesis that two indepen­
dent random samples with the same variance 
have, effectively, the same mean; i.e., the two 
samples come from the same total population. 
The t distribution is also used to establish an 
interval in which the true mean of a popula­
tion probably lies (confidence interval for the 
mean). The degree of probability can be spec­
ified.
Study of Democratie Institutions, Center 
for tne, in  fü l l  r o b e r t  m a y n a r d  h u t c h i n s

CENTER FOR THE STUDY OF DEMOCRATIC IN­
STITUTIONS, nonprofit educational institution 
established at Santa Barbara, Calif., in 1959 
and associated with the University of Cali­
fornia at Santa Barbara from 1979, when it 
was renamed in honour of educator Robert
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M. Hutchins (q.v.). Hutchins organized the 
centre and headed it and its parent Corpora­
tion, the Fund for the Republic (chartered in 
New York in 1952), for 25 years. The pur­
pose of the centre—to clarify the basic issues 
confronting a democratie society—was served 
through discussion and criticism, publications, 
and public meetings. Scholars, public officials, 
and leaders of thought and action from many 
countries often met with a small resident staff 
to discuss and to try to understand the causes 
of contemporary problems. Topics included, 
among others, modem technology, ecologi- 
cal imperatives, responsibilities and control of 
the mass media, minority and constitutional 
rights, and world peace. Public convocations 
included the first “Pacem in Terris” meeting 
in New York City in 1965 and other “Pacem 
in Terris” convocations in Geneva (1967) and 
in Washington, D.C. (1973 and 1975). In 1970 
the centre sponsored “Pacem in Maribus,” an 
international conference on ocean ecology.

The centre had experienced financial difficul­
ties off and on during its history, and in 1979 
it was reorganized under a new parent orga­
nization—the University of California Santa 
Barbara Foundation—and became a “center 
of independent thought and criticism” on the 
university campus.

From 1967 it published The Center Magazine 
bimonthly, and it issued other publications 
and distributed audio tapes of its discussions 
and public meetings.
Stuhlweissenburg (Hungary): see Székesfe- 
hérvar.
Stuka, German in full St u r z k a m p f f l u g ­
z e u g  (“dive-bomber”), a low-wing, single- 
engine monoplane—especially the Junkers JU 
87 dive-bomber—used by the German Luft­
waffe from 1937 to 1945, with especially 
telling effect during the first half of World 
War II. The Stuka was designed to employ the 
dive-bombing technique developed earlier by 
the U.S. Navy, i.e., diving vertically at a target, 
releasing the bombs while still in a dive, and 
only then pulling out into straight flight to 
get away. The JU 87 had dive brakes to slow 
the dive and give the pilot more time to aim 
his aiiplane and, thereby, the bomb. It also 
had hinged extemal bomb racks that could, 
when the craft was in a steep dive, swing 
downward and outward so that the bombs, 
when released, would clear the aiiplane’s pro­
pellers. The JU 87 was armed with four 7.9- 
millimetre machine guns, two of which were 
operated by a rear-seat gunner; late in the 
war, the rear-mounted guns were replaced by 
a single 13-millimetre gun. The Stuka car­
ried under its fuselage either one 1,100-pound 
(500-kilogram) or one 550-pound bomb, plus 
two smaller bombs (110 pounds) under each 
wing. The craft was first used by German pi- 
lots in the Spanish Civil War and then in the 
invasion of Poland and the Low Countries 
and France. The scream of the diving airplane 
terrified people on the ground, and this effect 
was enhanced by the addition of cardboard 
sirens both to the airplanes and to their bomb 
load. Although the Stukas, refined from time 
to time, were used throughout the war, their 
maximum speed was just 210 miles per hour 
(335 km per hour), and they proved no match 
for the British combination of early waming 
by radar and fast fighter planes.
Stukeley, William (b. Nov. 7, 1687, Hol- 
beach, Lincolnshire, Eng.—d. March 3, 1765, 
London), English antiquary and physician 
whose studies of the monumental Neolithic 
Period-Bronze Age stone circles at Stone­
henge and Avebury, Wiltshire, led him to 
elaborate extravagant theories relating them to 
the Druids (ancient Celtic priest-magicians). 
These views were widely and enthusiastically

accepted in the late 18th Century. Despite 
his romantic theorizing, he was an excellent 
field archaeologist, and his surveys of the 
monuments in the 1720s remain of interest. 
His extensive antiquarian travels are recorded 
in Itinerarium Curiosum (1724; “Observant 
Itinerary”).
b i b l i o g r a p h y . Stuart Piggott, W illia m  S tu keley , 
rev. and enlarged ed. (1985), includes an ample 
bibliography.
Stump work (embroidery): see raised work.
Stumpf, Carl (b. April 21, 1848, Wiesen- 
theid, Lower Franconia, Bavaria [Germany]— 
d. Dec. 25, 1936, Berlin), German philosopher 
and theoretical psychologist noted for his re­
search on the psychology of music and tone.

Stumpf was influenced at the University of 
Würzburg by the philosopher Franz Brentano, 
founder of act psychology, or intentionalism. 
Appointed lecturer (Privatdozent) at the Uni­
versity of Göttingen in 1870, three years later 
he wrote his first important work, Über den 
psychologischen Ursprung des Raumvorstel­
lung (“The Psychological Origins of Space Per­
ception”) and soon thereafter was appointed 
professor at the University of Würzburg. In 
1875 he began experiments for his Tonpsy­
chologie, 2 vol. (1883-90; “Tone Psychology”), 
completed in the course of professorships at 
the universities of Prague (1879), Halle (1884), 
and Munich (1889). This work was not only 
important for reporting the results of his ex­
periments but also for revising concepts of 
psychophysics, which attempts to make quan­
titative measurements of physical stimuli and 
the sensations they produce.
In 1894 Stumpf entered the most influential 

phase of his career as professor of philosophy 
and director of the institute of experimental 
psychology at the Friedrich-Wilhelm Univer­
sity, Berlin. Continuing his research of tone 
psychology, in 1898 he founded the joumal 
Beiträge zur Akustik und Musikwissenschaft 
(“Contributions to Acoustics and Musicol-
_____ » \  --------1 i r \ r \ r \  ____ i   l :   _ r *ugy ) äüü m  i y\ju csiauiiMicu au aiumvc ui
primitive music. He was also a cofounder of 
the Berlin society for child psychology (1900). 
In two major papers of 1907 he stressed that 
the experimental study of sensory and imagi- 
nal experience (e.g., images, sounds, colours) 
is antecedent to the study of mental functions 
(e.g., perceiving, willing, desiring). Thus he 
drew into psychology his own version of phe- 
nomenology, the philosophy that concentrates 
on the examination of conscious phenomena. 
Until Stumpf’s retirement from Berlin in 1921 
his institute had numerous students who later 
developed an experimental phenomenology.
Stumpf, Johannes (b. April 23, 1500, 
Bruchsal, Baden [Germany]—d. 1578, Zürich, 
Switz.), Swiss chronicler and theologian, one 
of the most important Personalities of the 
Swiss Reformation.

Stumpf entered the order of the Knights of 
St. John in Freiburg im Breisgau in 1521 
and a year later was appointed prior at Bu­
bikon, Zürich. He there declared himself for

Johannes Stumpf, engraving by D. 
Meyer
By courtesy of the Bibliotheque Nationale Suisse, Bern

the Reformation and, as a friend of Zwingli, 
worked faithfully for the Reformers until his 
retirement in 1562. Stumpf’s reputation rests 
upon his Gemeiner löblicher Eydgnoschajft 
Stetten, Landen und Völckeren chronikwirdi- 
ger Thaaten Beschreybung (1547-48), proba­
bly the most famous of Swiss chronicles. It 
was a Standard work until the 18th Century.
Stung Treng (Kampuchea): see Stceng Trêng.
stunt, in agriculture, common Symptom of 
plant disease, resulting in reduced size and loss 
of vigour. Stunting may be caused by viral, 
bacterial, fungal, or nematode (eelworm) in­
fections and by noninfectious (abiotic) means 
including an excess or lack of water, imbal- 
ance of soil nutrients, excess light, Chemical 
or mechanical injuries, insect or mite feeding, 
and too-deep planting. A stunt caused by an 
infection is offen too far advanced to remedy 
when it is discovered; an abiotic stunt, how­
ever, can usually be remedied.
stunt flying, also called barnstorming, the 
performance while in or on an airplane of 
difficult feats requiring great skill or daring.

The antecedents of stunt flying lie in “death- 
defying” performances of balloonists, such as 
those of the Brazilian aviation pioneer Alberto 
Santos Dumont in the 1890s and the parachute 
jumping of Tiny Broadwick (née Georgia Ann 
Thompson) in the United States (1908-14). 
The preeminent early stunt flyer was Lincoln 
Beachey (1887-1915), who started in balloons 
and switched to planes. Working to get Pub­
licity for the aviation inventor Glenn Curtiss, 
Beachey bamstormed throughout the United 
States. Before 150,000 watchers he dived his 
plane into the gorge at Niagara Falls and flew 
under the International Bridge. He also set 
early altitude and distance records and added 
the newly developed loop to his repertory. He 
died when he failed to pull out of a dive over 
Oakland Bay, Calif.

World War I aerial dogfighting provided the 
training ground for later stunt fliers. The ma- 
neuver known as the Immelmann turn was 
first flown by a German ace. After the war, 
particularly in the United States, a surplus 
of planes and a shortage of jobs provided 
the impetus for stunt-flying operations, some­
times so elaborate as to be called flying cir- 
cuses. In addition to airplane maneuvers and 
parachute jumping, wing walking was per­
formed. (Charles A. Lindbergh bamstormed 
early in his career and did wing walking as well 
as flying.) The stunts, like the earlier camival 
parachute jumps of Tiny Broadwick and oth­
ers, were done to attract crowds. The economic 
base of the Operation was the fares charged 
passengers for short sight-seeing flights. Any 
city with bridges, particularly bridges in a row, 
as in London and New York City, was vul­
nerable to impromptu stunt flying.
After World War II, barnstorming as such 

died, its place being taken by the Experi­
mental Aircraft Association (founded 1953), 
whose members at its annual conventions in 
Oshkosh, Wis., perform, in old civilian and 
converted military planes, the old maneuvers, 
as well as aerobatics and precision flying. The 
latter is also done by military teams of various 
countries. See also aerobatics.
stüpa, Buddhist commemorative monument 
usually housing sacred relies associated with 
the Buddha or other saintly persons; an ar­
chitectural symbol of the Buddha’s parinir- 
väria, or death. The hemispherical form of the 
stüpa appears to have been derived from pre- 
Buddhist burial mounds in India. As most 
characteristically seen at Sänchi (q.v.) in the 
Great Stüpa (2nd-lst Century bc), the mon­
ument consists of a circular base supporting 
a massive solid dome (the aritfa, “egg,” or 
garbha, “womb”) from which projects an um- 
brella (chatra). The whole of the Great Stüpa is 
encircled by a railing and four gateways, which 
are richly decorated with relief sculpture de-



Stüpa III and its single gateway, Sanchi, Madhya 
Pradesh state, India
Holle Bildarchiv

picting Jataka tales, events in the life of the 
Buddha, and populär mythological figures.

The Indian conception of the stüpa spread 
throughout the Buddhist world and evolved 
into such different-looking monuments as the 
bell-shaped dägaba (“heart of garbha”) of Cey­
lon (now Sri Lanka), the terraced temple of 
Borobudur in Java, the Lamaist variations in 
Tibet, and the multistoried pagodas of China, 
Korea, and Japan. The basic symbolism, in 
which the central relic is identified with the 
sacred person or concept commemorated and 
also with the building itself, is retained. Wor­
ship of a stüpa consists in walking around 
the monument in the direction taken by the 
path of the sun (pradaksinä). Even when the 
stüpa is sheltered by a building, it is always a 
free-standing monument.
Buddhist stüpas were originally built to house 

the earthly remains of the historical Buddha 
and his associates and are almost invariably 
found at sites sacred to Buddhism. The con­
cept of a relic was afterward extended to 
include sacred texts. Miniature stüpas and 
pagodas are also used throughout Asia as vo- 
tive offerings.

Stüpas were also built by adherents of Jain- 
ism to commemorate their saints. Of the very 
few examples that have survived, the remains 
of Kankäll Tllä at Mathurä in Uttar Pradesh 
are the most important.
Stupino, city centre of a rayon (district), 
Moscow oblast (administrative region), Rus­
sian Soviet Federated Socialist Republic, 
southeast of Moscow on the Oka River, which 
separates it from Kashira. Stupino was incor­
porated in 1938 and has numerous industries, 
including metalworking, the production of 
concrete and electricity, and cotton manufac­
turing. Pop. (1983 est.) 72,000.
Sturbridge, town (township), Worcester 
County, southem Massachusetts, U.S., on the 
Quinebaugh River, 17 mi (27 km) Southwest 
of Worcester city. It includes the village of 
Fiskdale. Settled around 1729, the town was 
incorporated in 1738 and named for Stur­
bridge, Eng. It developed as an agricultural 
centre. Old Sturbridge Village, IV2 mi west, 
is a full-scale reconstmction of a 19th-century 
New England village with transplanted shops, 
mills, and houses, and a general store, inn, and 
meetinghouse. Inc. 1738. Pop. (1980) 5,976.
Sturdza, Dimitrie Alexandru (b. March 
10, 1833, Micläuseni, Moldavia—d. Oct. 21, 
1914, Bucharest),’ Romanian statesman who 
four times served as prime minister of Roma­
nia and played a prominent role in national 
affairs from preunification days to the peasant 
uprising of 1907.

The scion of a great boyar family, Sturdza 
participated through 1857-58 in the Mol­
davian organizational commissions that pre­
pared the ground for Romanian unification 
and, later (1866), served on the secret Com­
mittee that successfully planned the depo­
sition of Romania’s first prince, Alexandru 
Cuza, and his replacement by Prince Karl of 
Hohenzollem-Sigmaringen, thereafter Carol I. 
In the cabinets of Ion Ghica and Ion Brä-

tianu he held several ministerial posts and, 
as foreign minister in 1883, signed a secret 
treaty with Austria-Hungary and Germany. 
From 1892 he was chairman of the Liberal 
Party and served as prime minister in 1895— 
96, 1897-99, 1901-04, and 1907-09. His last 
ministry was marked by a 1907 peasant up­
rising, which he suppressed with great cruelty 
and at the cost of 10,000 lives. From 1909 
he was secretary general of the Romanian 
Academy.
Sture, Sten, the Elder, Danish in full
STEN GUSTAFSSON STURE DEN ÄLDRE (b.
c. 1440, Sweden—d. 1503, Sweden), regent 
of Sweden (1470-97, 1501-03) who resisted 
Danish domination and built up a strong cen­
tral administration.

Sten, a member of a powerful noble family, 
led forces that ended an attempt by the Danish 
king Christian I to gain control over Sweden 
in 1471, inflicting a dedsive defeat on the 
Danish ruler in the Battle of Brunkeberg. He 
helped the Swedish king Charles VIII regain 
the throne (1467) and was appointed regent 
on Charles’s death (1470). He soon gained 
passage of measures that reduced German in­
fluence in Swedish municipal governments, 
and he strengthened the nation’s legal institu- 
tions. In 1477 he obtained permission from 
Pope Sixtus IV to found a university at Upp­
sala, the first Scandinavian university and still 
a source of national pride.

Sten contended throughout his reign with a 
noble faction led by the Oxenstiema family, 
which wanted a union with Denmark headed 
by the Danish king, and a weaker royal gov­
ernment. By the mid-1490s Sten had reduced 
the power of the state council controlled by 
dissident nobles, strengthened his control of 
the government, and expanded his landhold- 
ings. Although the Danish king John was ac­
cepted as king of Sweden by the state council 
in 1483, Sten was able to delay his coronation.

Sten’s position was weakened, however, when 
Ivan III, grand prince of Moscow, allied with 
the Danish king and invaded the Swedish ter­
ritory of Finland (1495). After being defeated 
by Danish forces in 1497, Sten was forced to 
accept John as king of Sweden (1497), but 
Sten later overthrew the Danish king (1501) 
and served as regent until his own death. His 
efforts laid the foundation for the stability of 
the Swedish monarchy in the 16th Century.
Sture, Sten, the Y ounger , Danish in 
full sten svantesson sture den yngre 
(b. c. 1492, Sweden—d. Feb. 3, 1520, Lake 
Mälaren), regent of Sweden (1513-20). With 
anti-Danish, peasant support, he wrested 
power from the noble-dominated state council 
and also gained control over the church. Be­
tween 1517 and 1520 he repeatedly defeated 
both Danish forces and his domestic oppo­
nents, who favoured a union with Denmark, 
before falling in battle against the Danish king 
Christian 11 (1520).

During the regency (1503-12) of Sten’s fa­
ther, Svante (Nilsson) Sture, the nation was 
continuously at war with Denmark, and the 
state council (Rigsräd) became increasingly 
powerful. Sten seized power in 1513, end- 
ing the regency of Erik Trolle, leader of the 
pro-union (with Denmark) faction. Using pro­
paganda and effective displays of force, he 
regained control for the regency over the Rigs­
räd and the church.

In the latter years of his regency, Sten waged 
a civil war against the forces of Archbishop 
Gustav Trolle, head of the Rigsräd and leader 
of the pro-union faction. His imprisonment of 
Trolle (1517) provoked a papal interdict and 
an attack from Denmark, which he repelled. 
After defeating the forces of the Danish king 
Christian II again in 1518, he feil in 1520 
in battle against a massive Danish army. His 
widow, Kristina Nilsdotter Gyllenstierna, led 
the continuing resistance to Danish rule until 
her capitulation in September 1520.
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Sture, Svante (Nilsson) (b. c. 1460—d. Jan. 
2, 1512, Vesteräs Castle, Sweden), regent of 
Sweden (1503—12), successor to Sten Sture the 
Eider.

The son of Nils Bosson Sture (d. 1494) and 
cousin of King Charles VIII, Svante Sture 
is mentioned as a senator in 1482. He was 
one of the magnates who facilitated King 
John of Denmark’s conquest of Sweden by 
his Opposition to Sten Sture the Eider. Sub­
sequently, however, he was reconciled to the 
latter and succeeded him as regent. He was by 
no means so imposing a figure as his prede- 
cessor, although, like him, Svante in his later 
years patriotically resisted the Danish claim 
of sovereignty. Domestically he lacked fixity 
of purpose and was forced to make repeated 
concessions to the Riksdag (state council). The 
latter appeared to be gaining the upper hand 
when Svante Sture died suddenly.
Sturge, Joseph (b. Aug. 2, 1793, Elberton, 
Gloucestershire, Eng.—d. May 14, 1859, Edg- 
baston, Birmingham, Warwickshire), English 
philanthropist, Quaker pacifist, and political 
reformer, who was most important as a leader 
of the antislavery movement.

Sturge, detail of a lithograph by M.
Gauci after a painting by A. Rippingille, 
early 19th Century
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

A prosperous grain dealer, he visited the West 
Indies (1836-37) to leam the effects of the 
Statute of Aug. 28, 1833, that abolished slavery 
de jure in the British colonies but substituted 
an easily abused “apprenticeship” system. In 
1837 he published his evidence of the contin­
ued ill treatment of Negroes and testified on 
the subject before the House of Commons. 
Full abolition for the British West Indies was 
enacted on May 23, 1838; afterward, Sturge 
worked for worldwide abolition through the 
British and Foreign Anti-Slavery Society. In 
1841 he toured the Southern slave States of 
the United States with the New England poet 
and abolitionist John Greenleaf Whittier.
For several years from 1842 Sturge devoted 

himself to securing the extension of suffrage 
and the repeal of the Com Laws (British im­
port duties on grain). Afterward he attended 
various international peace conferences, and 
in January 1854 he went to Russia in an 
unsuccessful attempt to prevent the Crimean 
War.
sturgeon, any of the numerous fishes of 
the family Acipenseridae, native to temperate 
waters of the Northern Hemisphere. Related 
to the paddlefish and perhaps to the bichir 
(qq.v.), sturgeons have five longitudinal rows 
of bony plates (scutes) on the body, an un- 
equally lobed tail fin, and a long snout with 
a toothless mouth and four sensitive barbels 
on the underside of the snout. The barbels are 
dragged over the bottom in search of inverte- 
brates, small fishes, and other food. Sturgeons 
may attain great size and age (possibly 200- 
300 years in the beluga). Members of most 
species live in the sea and ascend rivers (pos-
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sibly once in several years) to spawn in spring 
or summer. The eggs, or roe, are small, sticky, 
and numerous. The young grow rapidly until 
maturity, after which growth continues slowly 
for several years.

Sturgeons are valued for their flesh, roe (for 
caviar), and swim bladder (for isinglass); they 
are readily overfished, however, and fishing in 
some areas is strictly limited.

The common Old World sturgeon (Aci- 
penser sturiö) occurs from Scandinavia to 
the Mediterranean. A very similar, closely

Sturgeon (Acipenser)
Russ Kinne— Photo Researchers

related form, considered a separate species 
(A. oxyrhynchus) by some authorities, occurs 
along the east coast of North America. Length 
of these fishes is generally to about 3 metres 
(10 feet); weight is to about 227 kilograms 
(500 pounds).
A. guldenstadtii is one of the most valuable 

sturgeons of rivers of the Soviet Union. It is 
about the same size as the common sturgeon 
and is found particularly in the rivers of the 
Black and Caspian seas. A smaller species, the 
Sterlet (A. ruthenus), inhabits the Black and 
Caspian seas and is a valuable food fish about 
0.9 metre long.
A. stellatus occurs in the rivers of the Black 

and Caspian seas and of the Sea of Azov. It 
has a long, pointed snout like the Sterlet and 
its flesh, caviar, and isinglass are highly val­
ued.

The lake, or rock, sturgeon (A. fulvescens) of 
North America occurs in the Mississippi Val­
ley, Great Lakes, and Canada and may weigh 
more than 90 kilograms. The white, Oregon, 
or Sacramento, sturgeon (A. transmontanus) 
occurs on the Pacific coast and is the largest 
of the North American sturgeons, weighing 
up to 818 kilograms.

The beluga, or hausen (Huso huso or 
Acipenser huso), is another large sturgeon, 
reaching a length of 8.5 metres and a weight 
of 1.300 kilograms. It inhabits the Caspian 
and Black seas and the Sea of Azov. It is less 
valuable than smaller sturgeons.

The family also includes the genus 
Scaphirhynchus, the shovelhead, or shovel- 
nose, sturgeon, distinguished by the long, 
broad, flat snout and union of the longitudinal 
rows of scutes near the tail. The four species 
are confined to freshwater. One is common 
in the Mississippi and other North American 
rivers; the other three occur in eastem Asia.
Sturgeon, William (b. May 22, 1783, Whit- 
tington, Lancashire, Eng.—d. Dec. 4, 1850, 
Prestwich, Lancashire), English electrical en­
gineer who devised the first electromagnet ca- 
pable of supporting more than its own weight. 
This device led to the invention of the tele- 
graph, the electric motor, and numerous other 
devices basic to modem technology.

Sturgeon, self-educated in electrical phenom­
ena and natural Science, spent much time lec- 
turing and conducting electrical experiments. 
In 1824 he became lecturer in Science at the 
Royal Military College, Addiscombe, Surrey, 
and the following year he exhibited his first 
electromagnet. The 7-ounce (200-gram) mag­

net was able to support 9 pounds (4 kilograms) 
of iron using the current from a single cell.

Sturgeon built an electric motor in 1832 and 
invented the commutator, an integral part of 
most modern electric motors. In 1836, the 
year he founded the monthly journal Annals 
of Electricity, he invented the first suspended 
coil galvanometer, a device for measuring cur­
rent. He also improved the voltaic battery 
and worked on the theory of thermoelectric- 
ity. From more than 500 kite observations 
he established that in serene weather the at­
mosphere is invariably charged positively with 
respect to the Earth, becoming more positive 
with increasing altitude.
Sturgeon Bay, city, seat (1851) of Door 
County, northeastern Wisconsin, U.S., lake 
port at the head of Sturgeon Bay (inlet of Green 
Bay on the westem side of the Door Pen­
insula). The federal government maintains a 
ship canal, constmcted across the peninsula in 
1878, connecting Green Bay with Lake Michi­
gan. Settled as a lumbering community in the 
1850s, it was named for the once-abundant 
sturgeon. Shipbuilding and cherry processing 
are the main occupations. The scenic beauty 
of the area makes the city headquarters of an 
important tourist trade. Inc. 1883. Pop. (1980) 
8,847.
Sturgeon Falls, town, Nipissing District, 
east central Ontario, Canada, on the Stur­
geon River, just north of its mouth on Lake 
Nipissing, 22 mi (35 km) west of North Bay. 
The town originated in the 19th Century as a 
commercial sturgeon fishing centre, hence its 
name. Though now the nucleus of a farm­
ing, dairying, lumbering, hunting, and resort 
region, the town is still noted for its stur­
geon and caviar. Other industries include pulp 
and lumber milling, woodworking, and gamet 
grinding. Pop. (1981) 6,045.
Sturges, Preston, original name edmond p. 
biden (b. Aug. 29, 1898, Chicago—d. Aug. 6, 
1959, New York City), U.S. motion-picture

Sturges, 1942
AP/Wide World Photos

director best known for a series of satirical 
comedies released in the early 1940s.

The son of wealthy socialites, Sturges was 
educated in European and American schools. 
He pursued several jobs as a businessman and 
inventor before becoming a playwright in the 
1920s. After writing the Broadway hits Strictly 
Dishonorable (1929; filmed in 1931 and again 
in 1951) and Child of Manhattan (1931; 
filmed in 1933), he went to Hollywood, where 
he soon earned a reputation as a scriptwriter.

The Great McGinty (1940), his first picture 
as a director as well as scriptwriter, won an 
Academy Award for the best original screen-

play. It was the first in a series of distinctive 
films that satirized such established institu- 
tions as Tammany Hall politics, advertising, 
hero worship, small-town life, the American 
success story, and the Hollywood studio Sys­
tem. Characterized by quick dialogue and 
action and memorably drawn minor charac­
ters, his populär films included Christmas in 
July (1940), The Lady Eve (1941), Sullivan’s 
Travels (1942), The Palm Beach Story (1942), 
The Miracle of Morgan’s Creek (1944), Hail 
the Conquering Hero (1944), and Unfaithfully 
Yours (1948). Although he worked on a few 
films later, none matched the wit of his come­
dies of the 1940s, arguably the best produced 
in Hollywood in this era.

Articles are alphabetized word by word, 
not letter by letter

Stürgkh, Karl, Graf von (count of) (b. Oct.
30, 1859, Graz, Austria—d. Oct. 21, 1916, 
Vienna), Austrian prime minister (1911—16) 
whose authoritarian regime was ended by his 
assassination.

An ultraconservative and clericalist member 
of the Reichsrat (legislature), Stürgkh strongiy 
opposed the Austrian suffrage reforms of 1907. 
He was minister of education from 1908 until 
November 1911, when, amid continuing par­
liamentary turmoil between Czech and Ger­
man nationalists, he was appointed Austrian 
prime minister. Despite his initial success in 
securing passage of a new military program 
(1912—13), his relations with the Reichsrat 
progressively deteriorated. Having dissolved 
the Bohemian Landtag (provincial assembly) 
in 1913, he adjourned the Austrian Reichsrat 
in March 1914 and govemed henceforth by 
decree, until he was shot by the left-wing so­
cialist Friedrich Adler in October 1916 during 
World War I.
Sturluson, Snorri (Icelandic writer): see 
Snorri Sturluson.
Sturm, (Jacques-) Charles-Francois (b.
Sept. 29, 1803, Geneva—-d. Dec. 18, 1855, 
Paris), French mathematician whose work re- 
sulted in Sturm’s theorem, an important con- 
tribution to the theory of equations.

As tutor of the de Broglie family in Paris 
(1823-24), he met many of the leading French 
scientists and mathematicians. In 1826, with 
the Swiss engineer Daniel Colladon, he made 
the first accurate determination of the velocity 
of sound in water and a year later wrote a 
prizewinning essay on compressible fluids.

Sturm’s theorem first appeared in Mémoire 
sur la résolution des équations numériques 
(1829; “Treatise on Numerical Equations”) 
and provided a complete solution to the Prob­
lem—one that had been wrestled with since 
the time of René Descartes—of finding the 
number of roots (or Solutions) of an algebraic 
equation within a given range of the variable.

Charles Frangois Sturm, pencil sketch 
by Daniel Colladon, 1822; in the 
Académie des Sciences, Paris
By courtesy of the Archives de l'Academie des 
Sciences de Paris; photograph, J. Colomb-Gerard, 
Paris



Published in 1834, Sturm’s work on the the­
ory of differential equations of the second 
order won him prestigious awards in France. 
He was elected to the Académie in 1836. and 
became professor of mathematics at the École 
Polytechnique, Paris, in 1838. Two years later 
he succeeded Siméon-Denis Poisson in the 
chair of mechanics in the Faculté des Sciences, 
Paris. Although primarily an analyst, Sturm 
made significant contributions to projective 
geometry and to the differential geometry of 
curves and surfaces. He also did important 
work on geometrical opties. Published posthu- 
mously, his Cours d ’analyse de VÉcole Poly­
technique, 2 vol. (1857-63; “Course on Analy­
sis from the École Polytechnique”) and Cours 
de méchanique de PÉcole Polytechnique, 2 vol. 
(1861; “Course on Mechanics from the École 
Polytechnique”) were widely used, even in the 
early 20th Century.
Sturm, Der (German: “The Assault”), a pe­
riodical and later a gallery—both established 
by Herivarth Waiden in the early 20th Century 
in Berlin—devoted to the newest trends in 
art. The first issue of Der Sturm, published in 
1910 as a weekly for literature and criticism, 
contained drawings by Oskar Kokoschka; the 
following year, the works of Die Brücke artists 
were featured; and in 1912, writings, draw­
ings, and prints by members of the Der Blaue 
Reiter group appeared. In March 1912, in 
connection with the lOOth issue of Der Sturm, 
Waiden opened his Galerie Der Sturm with 
an exhibition of works primarily by French 
Fauvists and Der Blaue Reiter artists. The fol­
lowing month he introduced the work of the 
Italian Futurists to Germany. By the end of 
1913 the work of such major artists as Ed­
vard Munch, Georges Braque, Pablo Picasso, 
Robert Delaunay, Gino Severini, Jean Arp, 
Paul Klee, and Alexander Archipenko had 
been exhibited, and Der Sturm’s First Ger­
man Autumn Salon of that year was highly 
successful.
Der Sturm published deluxe portfolios of 

graphic works by artists such as Kandinsky 
and Kokoschka, as well as original woodeuts, 
postcards, picture books, and large colour re- 
productions of works by gallery artists. By 
1918 Der Sturm’s activities had been extended 
into several other areas: Waiden initiated the 
Sturmabende, salons devoted to lectures and 
discussions on the visual arts and poetry; the 
Sturmschule, a school for theatrical arts, paint­
ing, poetry, and music; and the Sturmbühne, 
an experimental Expressionist theatre.
During the peak of its activity, Der Sturm 

was the centre of modern art in Berlin. De­
spite its numerous enterprises, its importance 
diminished in the 1920s. The gallery closed 
in 1924, and the periodical (from 1914, a 
monthly) became a quarterly until it ceased 
publication in 1932.
Sturm, Johannes (b. Oct. 1, 1507, Schleiden, 
Jülich—d. May 3, 1589, Strassburg), German 
educator whose Latin Gymnasium at Strass­
burg became a model for secondary schools in 
Protestant countries during the Reformation.

Educated at the school of the Brethren of the 
Common Life in Liège and at the University 
of Louvain, where he also taught, Sturm lec­
tured in Paris (1530-36) before being invited 
to Strassburg to become rector of a new Gym­
nasium there. In 1538 he guided the consoli- 
dation of schools into one big Gymnasium.
At Strassburg Sturm embraced the Protes­

tant faith and made the curriculum of his 
schools entirely classical, with only minor at­
tention to religion. He regarded Latin as not 
only an essential cultural accoutrement but 
also as necessary preparation for professional 
careers, in which fluent and elegant Latin 
and power of expression were prerequisites for 
success. Sturm’s aim was thus education for 
the real world. The form of classical study— 
devoted as it was to rhetoric and style in im­
itation of such ancient orators as Cicero and

Demosthenes—was widely copied throughout 
Germany, as well as in England, although it 
often degenerated into the study of Latin by 
rote and the neglect of other subjects. Sturm 
wrote Latin textbooks and several treatises on 
edueational theory and practice.
Sturm-Liouville problem, in mathemat­
ics, the determination of the set of values 
of the constants in the solution of a given 
second-order differential equation that make 
the solution satisfy not only the differential 
equation but also a set of specified auxiliary 
conditions usually called boundary values (see 
boundary value). The principles of solving 
this problem were established by the French 
mathematicians Charles-Francois Sturm and 
Joseph Liouville in the 1830s; in the 20th 
Century those principles have been applied in 
the development of quantum mechanics, as in 
the solution of the Schrödinger equation and 
its boundary values.
A simple example of such a problem is finding 

a solution y(x) to the equation y" +  c2y  =  0 
such that the function equals zero if x is 
equal to 0 or some number a. The function 
y =  sinex satisfies the equation, but it meets 
the auxiliary conditions only if c — ±m t/a , in 
which n =  0, 1, 2 ,...........

These problems are also called eigen value 
Problems and involve more generally the 
problem of finding a solution of the equation 
[p(x)y'\ +  [q(x) — kr(x)]y—f(x) that satisfies 
the auxiliary conditions a{y(a) +  üjy'ia) — 0 
and a3y(b) +  ayy'(b) =  0, in which au a2, a3, 
and 04 are constants. To determine when this 
equation has a solution, the related homo- 
geneous equation is first considered; i.e., the 
equation with the function f(x)  equal to zero. 
If the functions p, q, r satisfy suitable condi­
tions, then, as in the simpler example above, 
the equation will have a family of Solutions, 
called eigenfunctions, corresponding to certain 
values of k, called eigenvalues. Then, if the 
value of k in the original nonhomogeneous 
equation is different from these eigenvalues, 
the problem will have a unique solution. If k 
equals one of these eigenvalues, the problem 
will have either no solution or a whole family 
of Solutions, depending on the properties of 
the function ƒ  (x).
Sturm und Drang (German: “Storm and 
Stress”), German literary movement of the 
late 18th Century that exalted nature, feeling, 
and human individualism and sought to over- 
throw the Enlightenment cult of Rationalism. 
Goethe and Schiller began their careers as 
prominent members of the movement.

The exponents of the Sturm und Drang 
were profoundly influenced by the thought of 
Rousseau and Johann Georg Hamann, who 
held that the basic verities of existence were 
to be apprehended through faith and the ex­
perience of the senses. The young writers also 
were influenced by the works of the English 
poet Edward Young, the pseudo-epic poetry 
of James Macpherson’s “Ossian,” and the re- 
cently translated works of Shakespeare.

Sturm und Drang was intimately associated 
with the young Goethe. While a student at 
Strasbourg, he made the acquaintance of Jo­
hann Gottfried von Herder, a former pupil of 
Hamann, who interested him in Gothic archi­
tecture, German folk songs, and Shakespeare. 
Inspired by Herder’s ideas, Goethe embarked 
upon a period of extraordinary creativity. In 
1773 he published a play based upon the 16th- 
century German knight, Götz von Berlichin- 
gen, and collaborated with Herder and others 
on the pamphlet “Von deutscher Art und 
Kunst,” which was a kind of manifesto for 
the Sturm und Drang. His novel Die Leiden 
des jungen Werthers (1774; The Sorrows of 
Young Werther), which epitomized the spirit 
of the movement, made him world famous 
and inspired a host of imitators.
The dramatic literature of the Sturm und 

Drang was its most characteristic product. In-
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deed, the very name of the movement was bor- 
rowed from a play by Friedrich von Klinger, 
who had been inspired by the desire to pre­
sent on the stage figures of Shakespearean 
grandeur, subordinating structural considera- 
tions to character and rejecting the conven­
tions of French Neoclassicism, which had been 
imported by the critic Johann Christop von 
Gottsched. With the production of Die Räub­
er (1781; The Robbers) by Schiller, the drama 
of the Sturm und Drang entered a new phase.

Self-discipline was not a tenet of the Sturm 
und Drang, and the movement soon ex- 
hausted itself. Its two most gifted representa­
tives, Goethe and Schiller, went on to produce 
great works that formed the body and soul of 
German classical literature.
Sturmabteilung (Nazi Germany): see SA.
Sturm er, Boris Vladimirovich (b. July 28 
[July 16, old style], 1848—d. Sept. 3, 1917, 
Petrograd, Russia), Russian public official, 
who served as prime minister, minister of the 
interior, and minister of foreign affairs during 
World War I.

Before his appointment to the premiership, 
Sturmer served as master of ceremonies at 
court, was a department head in the Ministry 
of the Interior, and held the post of provi- 
sional governor of Yaroslavl. On Feb. 2, 1916, 
while Tsar Nicholas II was at the front with 
his troops, leaving the administration of the 
country to his wife, Alexandra, and to her 
personal advisor, the illiterate Siberian peas­
ant and holy man, Rasputin, the little-known 
Sturmer was appointed prime minister be­
cause of his association with Alexandra and 
Rasputin. Sturmer did not establish his own 
policies while in office, had difficulty in grasp- 
ing the subject of discussion at meetings, and 
relied heavily on Alexandra and Rasputin, 
both of whom made the decisions of the of­
fice.

In March 1916 Sturmer was also given the 
key post of minister of the interior, but under 
his administration the country suffered dras­
tic inflation and a transportation breakdown, 
which led to severe food shortages. Sturmer 
simply let matters drift until he was able to be 
relieved of this post, and he accepted the more 
prestigious office of minister of foreign affairs 
(July 21). Sturmer was equally incompetent in 
this position, however, and he has even been 
charged with being a German sympathizer; 
whatever the truth may be, Sturmer undoubt- 
edly aided Germany during World War I by 
his ineptness as an administrator. He was sub­
ject to vociferous attacks by members of the 
Duma when it met in November 1916, and 
he began to lose the support of Alexandra and 
Rasputin. Finally, on Nov. 23, 1916, Sturmer 
was forced to resign. Taken prisoner by the 
Bolsheviks in 1917, he died in prison.
Sturnidae, songbird family, order Passeri- 
formes, consisting of the starlings, mynas, and 
oxpeckers, about 107 species of jaunty, ag­
gressive birds distributed worldwide.

Members range in size from 16.5 to 42 
centimetres (6.5 to 16.5 inches) long. They 
have slightly downeurved bills, long, pointed 
wings, and strong legs and feet. Starlings are 
typically dark coloured, often with metallic 
sheen. Some are crested or display wattles or 
bare patches of skin. They chatter continually 
while in flight and when roosting, often gath- 
ering in spectacular numbers. The widespread 
common starling (Sturnus vulgaris) consumes 
large numbers of insects but also feeds on grain 
and small fruits, competing severely with other 
desirable songbirds. Since their introduction 
into North America in 1890 (Central Park, 
N.Y.), they have grown to such large numbers 
that they are widely regarded as pests in and 
near cities. The Asian hill mynas (Gracula re-
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ligiosa) are notable talking cage birds. African 
oxpeckers (Buphagus) extract ticks from the 
hides of large animals. Several starlings are 
now extinct, among the most curious of which 
is the mysterious starling (Aplonis mavornata), 
not seen since 1774, when only one specimen 
was collected somewhere in the Pacific.

The Sturnidae is a well-defined family be- 
longing to the songbird suborder (Passeres).
Sturt, Charles (b. April 28, 1795, Bengal, In­
dia—d. June 16, 1869, Cheltenham, Glouces- 
tershire, Eng.), Australian explorer whose ex­
pedition down the Murrumbidgee and Murray 
rivers (1829-30) is considered one of the great­
est explorations in Australian history. The ex­
pedition disclosed extensive areas of land for 
future development in New South Wales and 
South Australia.

Educated in England, Sturt entered the 
British Army at the age of 18 and for the 
next 13 years saw service in Spain, Canada, 
France, and Ireland. In 1827 he became mil­
itary secretary to the govemor of New South 
Wales, Sir Ralph Darling. In 1828-29 Sturt 
led the first of his major expeditions, tracing 
the Macquarie, Bogan, and Castlereagh rivers 
and discovering the Darling River. In his sub­
sequent expedition down the Murrumbidgee 
he discovered the Murray River and followed 
it to its source near Adelaide, dealing peace- 
ably with many Aborigines along the way. 
Exhausted and nearly blinded because of poor 
diet and overexertion on his trip, he spent 
1832-34 recuperating in England, where he 
wrote Two Expeditions into the Interior of 
Southern Australia, 1828-31 (1833). The book 
led to the choice of South Australia as the site 
for a new British settlement.

He returned to Australia in 1834 with a 
5,000-acre grant of land and later (1844-46) 
led an expedition north from Adelaide to the 
edge of Simpson Desert. Although it discov­
ered no fertile land and was eventually driven 
back by heat and scurvy, his party was the 
first to penetrate the centre of the continent. 
After serving briefly as registrar general and 
colonial treasurer, he again left Australia for 
England (1847), where he wrote Narrative of 
an Expedition into Central Australia (1849). 
He settled in England permanently in 1853.
Sturtevant, Alfred Henry (b. Nov. 21, 
1891, Jacksonville, 111., U.S.—d. April 5, 1970, 
Pasadena, Calif.) U.S. geneticist who in 1913 
developed a technique for mapping the loca- 
tion of specific genes of the chromosomes in 
the fruit fly Drosophila.

Sturtevant received his Ph.D. degree (1914) 
from Columbia University. While serving as 
a researcher at the Carnegie Institution of 
Washington, D.C. (1915-28), he proved that 
the mechanism of crossing-over (i.e., the ex­
change of genes between chromosomes) could 
be prevented in Drosophila. In 1928 he joined 
the faculty of the California Institute of Tech­
nology, where he remained until his death. 
He was one of the first to wam against the 
hazards of fallout as a consequence of nuclear 
bomb testing.
Sturtian Series, division of Late Precam- 
brian rocks in south central Australia (the 
Precambrian began about 3,800,000,000 years 
ago and ended 570,000,000 years ago).

The Sturtian Series, which forms the lower 
part of the Umberatana Group, is partly 
intërpreted as being of glacial origin from 
the glacially produced pavements that have 
been recognized. The Sturtian begins with a 
boulder-laden horizon that generally overlies 
quartzites. Tillites, cemented glacial till de­
posits, occur higher up in the Sturtian se­
quence and include many glacial erratics seen 
as striated and faceted boulders of granite, 
gneiss, quartzite, shale, and limestone. Silty

shales that may be laminated or even exhibit 
glacial varves also occur. The Sturtian thick- 
ens to the north and northeast of Adelaide, 
where it may be as much as 6,000 metres 
(20,000 feet) thick. Above the glacial deposits 
of the Sturtian lie blue-gray shales, arkoses, 
shaly sandstones, siltstones, and dolomites.

The Sturtian Series is the most widespread 
unit of the Precambrian sedimentary basin in 
south central Australia, the Adelaide Geosyn- 
cline. In the Olary region the Sturtian is 
intruded by granite igneous masses, whereas 
in the Everard Ranges basalt flows are found 
with the tillites. The Sturtian Series is overlain 
by the Marinoan Series, which similarly in­
cludes within it a sequence of glacial deposits.
Sturzkampfflugzeug (German aircraft): see 
Stuka.
Sturzo, Luigi (b. Nov. 26, 1871, Caltagirone, 
Sicily—d. Aug. 8, 1959, Rome), Italian priest, 
public official, and political organizer who 
founded a party that was a forerunner of the 
Italian Christian Democrat movement.

Sturzo studied at the seminary of Calta­
girone, where he was ordained a priest of

Sturzo
B. Pellegrini

the Roman Catholic Church in 1894. He re­
ceived a Doctorate in Divinity from the Gre- 
gorian University in Rome and an equivalent 
diploma in Thomism from the Academy of 
Thomist Philosophy. Moved by the harsh re- 
pression of Sicilian sulfur miners and peas­
ants in the 1890s, he returned to Caltagirone 
and set about their political organization. He 
founded the newspaper La Croce di Con- 
stantino and resisted government actions to 
disband Catholic and Socialist workers’ asso­
ciations. He served as mayor of Caltagirone 
(1905-20), building community housing and 
other public works. He also taught at the local 
seminary and served as provincial councillor 
for Catania.

In January 1919 Sturzo founded the Partito 
Popolare Italiano (Italian Populär Party) and 
became its political secretary. In the elections 
of November 1919 the new party captured 
101 of 508 seats in the Chamber of Deputies. 
Though he did not accept a post himself, he 
became a force in the composition of later 
cabinets. Having refused support to the Fas­
cist regime of Benito Mussolini in October 
1922, Sturzo retired to a monastery in July 
1923 and went into exile in October 1924.
Sturzo returned to Italy in 1946, when his 

movement was revived as the Democrazia 
Cristiana (q.v.; Christian Democrat Party). In 
1952 the president of Italy appointed him a 
senator for life.

Sturzo was the author of several major 
works of Christian social philosophy, includ­
ing Church and State (1939), The True Life 
(1943), The Inner Laws of Society (1944), 
Spiritual Problems of Our Times (1945), and 
Italy and the Coming World (1945).

Stüssi, Rudolf (d. July 22, 1443, near Zü­
rich), Swiss burgomaster of Zürich, whose ex­
pansionist ambitions precipitated the first civil 
war of the Swiss Confederation.

From several minor appointments, Stüssi 
rose to the position of burgomaster of Zürich 
(1430), an office that he retained until his 
death. In 1436 he forced Zürich into a quarrel 
with the canton of Schwyz and its chief mag- 
istrate, Ital Reding (q.v.), over the inheritance 
of the late count of Toggenburg, Frederick 
VII. lts claims to the Toggenburg territories 
thwarted, Zürich invoked economie sanctions 
against the rival cantons. Hostilities ensued, 
and Zürich, soundly beaten at Etzel (1439) 
and Pfaffikon (1440), was forced to withdraw 
its economie proscriptions.

After eradicating his Opposition and securing 
the general support of his townsmen, Stüssi 
concluded an alliance with Austria (1442). 
The confederation demanded the abrogation 
of this agreement, however, and by May 1443 
the cantons were again at war. Stüssi actively 
participated in the early hostilities but was 
slain in battle at Sankt Jakob an der Sihl, just 
outside Zürich.
stuttering, also called stammering, or dys- 
phemia, speech defect affecting the rhythm 
and fluency of speech and characterized by 
involuntary repetition of sounds or syllables 
and the intermittent blocking or Prolongation 
of sounds, syllables, and words.
Stutterers can predict 95 percent of the 

words over which they will stutter in read- 
ing aloud a given passage. Supposedly taking 
their cue from past difficulties, they antic- 
ipate difficulty with certain words, and the 
avoidance behaviour provoked in this way ac­
tually produces the stuttering. Stutterers con- 
sistently have difficulty with certain types of 
words: those beginning with consonants, ini­
tial words in sentences, content words (nouns, 
verbs, adjectives, opposed to function words 
like pronouns and prepositions), and words of 
several syllables. Since these are also the types 
of words that produce hesitation in normal 
Speakers, there seems to be some link between 
stuttering and normal disfluency (pauses, rep­
etition).

Although stuttering tends to reappear in some 
families, studies show that the slight hereditary 
bias is due to a neurological predisposition or 
to environmental factors rather than to a ge- 
netic trait. Stutterers show no organic defect, 
and the common idea that forcibly changing 
handedness causes stuttering is a misconcep- 
tion. Rather, any Situation in which too much 
attention is paid to a child’s normal speech 
disfluency seems to produce the imperfections 
that are so much feared. Thus stuttering tends 
to appear when a child’s parents anxiously 
overreact to normal pauses and repetition— 
which may also explain the tendency of the 
stutterer to be an only child or to have no 
siblings close in age. Cultural attitudes toward 
fluency can also increase the likelihood of 
stuttering; e.g., the Igbo (Ibo) people of West 
Africa, who prize public-speaking ability, have 
a rate of stuttering almost three times the 
world average (about 1 percent of most pop- 
ulations stutter). The fact that five times as 
many boys as girls stutter in Westem culture 
may be linked to greater performance pressure 
put on males.

In Roman times, stutterers were thought to 
be possessed by evil spirits that had to be exor- 
cised. In the Middle Ages the tongue, thought 
to be the source of the problem, was tortured 
with hot irons and spices. Today we know that 
about 80 percent of stutterers recover with no 
treatment whatsoever, usually in early adult- 
hood or adolescence. Recovery is probably the 
result of increased self-esteem, acceptance of 
the problem and consequent relaxation.
Stuttgart, Regierungsbezirk (administrative 
district), northeastern Baden-Württemberg 
Land (state), southwestem Germany. Stuttgart



is bordered by Bavaria Land to the north and 
east and the Regierungsbezirke of Tübingen 
to the south and Karlsruhe to the west. The 
largest of four districts in Baden-Württemberg, 
it occupies an area of 4,076 sq mi (10,558 sq 
km) and is coextensive with portions of the 
larger historie regions of Swabia and Franconia 
(qq.v.). From the 12th Century the Württem­
bergs, a local dynasty of counts, gained control 
over large sections of this territory. The Würt­
temberg lands successively became a duchy, a 
kingdom, and a republic. In 1952 three post- 
World War II States of West Germany—Würt­
temberg-Baden, Württemberg-Hohenzollem, 
and Baden—were merged to form the pres­
ent Land of Baden-Württemberg. Eastem 
Württemberg-Baden, roughly encompassing 
the current district of Stuttgart, became the 
new Land’s northeastern Regierungsbezirk of 
Nordwürttemberg. In 1973 an administrative 
reform altered the boundaries of Nordwürt- 
temberg and changed its name to Stuttgart, 
after the administrative seat of the district and 
the largest city and Capital of the Land.

Stuttgart lies in the Neckarland, a region com- 
prising three major physical features: the Gau 
plateaus, the Keuper sandstone hills, and the 
Lias foreland. The open lowlands of the Gau 
plateaus extend from the district’s southwest- 
ern corner between the Schwarzwald (Black 
Forest) and the Schwäbische Alb (Swabian 
Jura) toward the northeast, becoming wider 
and merging smoothly with the Franconian 
plateaus of Unterfranken (Lower Franconia). 
The deep valleys of the north-flowing Neckar 
River, its tributaries the Enz, Kocher, and 
Jagst, and the Tauber River divide the region 
into a series of fertile, loess-covered plains, 
their landscapes dominated by closely-spaced 
farm villages surrounded by arable land. The 
Oberes Gäu, Strohgäu, Zabergäu, and Kraich- 
gau lie west of the Neckar while the Hohen­
loher Ebene, Taubergrund, and Bauland are 
located to the east. Sheltered by the uplands 
of the Schwarzwald, the plains have a rela­
tively dry and warm climate, permitting the 
growth of sugar beets, hops, tobacco, potatoes, 
asparagus, and other field vegetables. Wheat, 
barley, and com (maize) are also produced 
but in quantities below maximum potential, 
given the pattern and scale of regional farm- 
steads. Few farms are large enough to sup­
port full-time farmers, because of centuries of 
repeated subdivision of landholdings among 
family heirs. Many landowners are forced to 
seek employment in nearby industrial towns, 
farming their fertile fields only on a limited 
scale.

The Gau plateaus end to the south and 
east against the escarpment of the Keuper 
sandstone hills. River valleys have carved the 
Keuper region into many separate ridges. The 
Schurwald, Welzheimer Wald, Löwensteiner 
Berge, Mainhardter Wald, Limpurger Berge, 
and Waldenburger Berge are located east of 
the Neckar, and beyond these the Ellwanger 
Berge form a transition to the Franconian Ter- 
race of Mittelfranken (Middle Franconia). The 
outlying ranges of the Stromberg and Heuchel­
berg lie west of the Neckar, and the Schön­
buch in the Southwest. The hills are almost 
completely covered with coniferous forests of 
spruce mixed with beech and oak. The lower 
slopes along the escarpment are planted in 
vineyards and orchards, while meadow cov­
ers the steep-sided valleys among the hills. 
The Lias foreland, a beit of open farmland, 
is situated along the district’s Southern border 
between the Keuper hills and the Schwäbis­
che Alb. Fruit and large cabbages used in the 
manufacture of Sauerkraut are local specialty 
crops. The town of Schwäbisch-Gmünd has a 
traditional specialization in the manufacture 
of precious metals and jewelry. Aalen is noted 
for its famous optical works.

Industry in the district is heavily concen- 
trated in the densely populated valley of the 
Neckar and along its eastem tributaries, the

Fils and Rems rivers. The city of Stuttgart 
has become the centre of the largest industrial 
zone in southwestem Germany and a major 
transportation junction despite its beautiful 
but inconvenient site. Located in a basin en­
closed by the Keuper hills, the city has only 
one outlet to the Neckar valley, to the north­
east. Stuttgarts industries produce motor ve- 
hicles, electrical equipment, machinery, preci­
sion instmments, and textiles. It is a leading 
book-publishing centre and supports an exten­
sive fruit and wine trade as well. Heilbronn, 
located north of Stuttgart on the canalized 
Neckar River, is the second largest city of the 
district and manufactures machinery, motor 
vehicles, and electrical equipment. Heilbronn 
is the centre of an important wine-producing 
region and also processes agricultural Com­
modities from the rieh Gau plateaus.
The boundary between the Swabian and 

Franconian cultural regions runs approxi­
mately from Heilbronn east to Crailsheim 
along the northern edge of the wooded Keuper 
hills. The native population of the district’s 
Southern half are Swabians, descendants of 
the Suebi, a Germanic people who occupied 
the territory from the 3rd Century a d . The 
Franconians of northern Stuttgart are descen­
dants of the Franks, a Germanic people who 
settled the region from the early 6th Century. 
Two of three main German dialects in Baden- 
Württemberg are spoken in Stuttgart, Swabian 
in the south and Franconian in the north. 
The predominant mral housing pattem on 
the Gau plateaus is one of compact villages. 
Small hamlets and dispersed farmsteads are 
more common in the forests of the Keuper 
hills. Farm units generally consist of a single 
main building housing the living quarters as 
well as the bam, hayloft, and stables. Higher 
education in the Regierungsbezirk is centred 
in the city of Stuttgart and includes the Uni­
versität Stuttgart, the Universität Hohenheim, 
a college of vocational education, and a num­
ber of specialized academies of the arts. In late 
September the Cannstatt Folk Festival attracts 
many visitors to the city, especially those of 
Swabian descent. The population of the dis­
trict is predominantly Protestant. Pop. (1989 
est.) 3,547,234.
Stuttgart, city, Capital (1945) of Baden-Würt­
temberg Land (state), southwestem Germany, 
astride the Neckar River, in a forested vine-

The new palace and gardens of the 
Theater-Anlagen, Stuttgart, Ger.
Archiv für Kunst und Geschichte, Berlin

yard-and-orchard setting in historie Swabia. It 
lies between the Black Forest on the west and 
the Swabian Jura to the south. There were 
prehistorie Settlements and a Roman fort in
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the area of Bad Cannstatt (a suburb), but 
Stuttgart itself originated as a Stuotgarten, a 
Gestüt, or stud farm, set up c. 950. A wine in­
dustry developed, and Stuttgart received civic 
rights after passing to the counts of Würt­
temberg in the 13th Century. It became the 
principal residence of the counts c. 1320 and 
after 1482 was successively the Capital of the 
Württemberg county, duchy, kingdom, and 
Land. Prosperity in the 16th Century was fol­
lowed by a decline during the Thirty Years’ 
War (1618-48) and the French invasions of 
Louis XIV (1681-84), from which it did not 
recover until the Industrial Revolution in the 
19th Century caused rapid expansion. The city 
centre was almost completely destroyed dur­
ing World War II.

Historie buildings in the city, most of them 
rebuilt since 1945, include the old castle (13th 
Century; rebuilt 1553-78), housing the Lan­
desmuseum; the new palace (1746-1807); the 
Rosenstein Palace (1824-29), now the natu­
ral history museum; the Gothic St. Leonard’s 
Church (1463-74), of the hall type; and the 
Stiftskirche (collegiate church), a 12th-century 
Romanesque basilica completed in the Gothic 
style (1436-95). Outside the city centre are 
Solitude Palace (1763-67) to the west, and 
Hohenheim Palace (1768-85) to the south, 
now occupied by the College of Agricul­
ture. Examples of modem architecture include 
the Weissenhof Estate (1927), the town hall 
(1954-56), the 633-ft (193-m) television tower 
(1955), and Stuttgarter Liederhall (concert and 
congress hall, built in 1954-56).

There is a technological college and 
academies for art, music, and architecture. 
Stuttgart is the site of the state art gallery, 
archives, library, observatory, opera, ballet, 
and the Wilhelma Botanical and Zoological 
Gardens. Stuttgart University was founded in 
1829. The Daimler-Benz, Mercedes-Benz au­
tomobile factory (one of the world’s oldest) 
and museum are in the suburb of Untertürk­
heim. The suburbs of Bad Cannstatt and Berg 
are health centres with many mineral springs, 
from which are exported bottled mineral wa­
ter, and the famous Cannstatter Folk Festival 
is held in the Cannstatter Wasen (Cannstatt 
Meadows) every autumn.
An important rail junction on the natural 

route connecting the Danube with northem 
Germany and the Rhine, Stuttgart has a port 
(opened in 1958) and an international air- 
port. It is the centre of the largest industrial 
zone in southwestem Germany and holds 
various trade fairs and congresses. Electrical 
engineering and motor vehicle and machine 
construction are of primary importance, and 
textiles, clothing, precision instmments (cam- 
eras, optical equipment), beer, luxury wooden 
and leather goods, shoes, musical instm­
ments, Chemicals, and paper are manufac­
tured. Stuttgart is well known as a book centre 
and has numerous printing works and more 
than 200 Publishing houses. One of the largest 
wine-producing communes (groups of growers 
who bring their grapes to a central location 
for processing and distribution) in Germany, 
it has an extensive wine and fruit trade. Pop. 
(1989 est.) 562,658.
Stuttgart, city, northem district seat of 
Arkansas County (the southem seat is De 
Witt), east central Arkansas, U.S. Settled in 
1878 by Lutheran minister Adam Buerkle 
(bom in Stuttgart, Ger.) and his congregation, 
the city was incorporated in 1889. It became 
an agricultural and trading centre and was 
raised to a city of the second class in 1897 
and of the first class in 1917. Farm-based 
industries include rice and soybean milling, 
sawmilling, and the manufacture of irrigation 
and farm equipment and fertilizer. The White 
River National Wildlife Refuge is 28 mi (45
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km) southeast, and Stuttgart is well known as 
a duck-hunting base. The U.S. Fish Farming 
Experimental Station is nearby. Pop. (1988 
est.) 10,480.
Stuttgart Ballet, German Stuttgarter  
ballett, resident ballet Company of Stuttgart, 
Ger., that emerged in the 1960s as an in- 
temationally prominent group. The modern 
Stuttgart Ballet evolved from the royal bal­
let that resided at the court of the Duke of 
Württemberg as early as 1609. A municipally 
supported Company under the royal patronage 
from the 17th through the 19th Century, it oc- 
casionally attracted such prominent European 
directors as Jean-Georges Noverre (1760-67). 
The Stuttgart Ballet of the mid-20th Century 
was a small group of dancers with diverse 
national backgrounds and training that was 
fused by John Cranko, director from 1961 
until his death in 1973, into a group with 
an exciting and visually arresting style. The 
Company is especially notable for the highly 
dramatic interpretation of such classical works 
as The Taming of the Shrew (1969), Eugene 
Onegin (1965), and Romeo and Juliet (1962). 
In 1976 Marcia Haydée was made director of 
the Company.
Stutthof, German Nazi concentration and 
extermination camp located 22 miles (36 km) 
east of Danzig (Gdansk), Poland. From 1939 
to 1943 it was a forced-labour and transit 
camp for Jews of Danzig and other areas 
of northern Poland. In early 1944 all sur- 
viving inmates were transferred to the death 
camp at Auschwitz. Stutthof itself was then 
enlarged, supplemented with many satellite 
camps nearby, and remodeled into an exter­
mination facility, mostly for Jewish women 
sent in from the Baltic countries, Poland, 
Hungary, and the concentration camps in 
Germany. Altogether, about 50,000 Jews per- 
ished at Stutthof and its satellites from hunger, 
disease, and gassing in gas chambers.
Stuyvesant, Peter, Dutch petrus stuy- 
vesant (b. c. 1592, Scherpenzeel, Friesland, 
Neth.—d. February 1672, near New York, 
N.Y. [U.S.]), Dutch colonial govemor who 
tried to resist the English seizure of New York.

Son of a Calvinist minister, he began his 
career in the Dutch West India Company 
about 1632 and in 1643 became director in 
the company’s colonies of Curapao, Aruba, 
and Bonaire. During an expedition against 
the Portuguese island of Saint Martin, his 
right leg was severely injured and had to 
be amputated. Thereafter he wore a wooden 
leg. In 1645 he became director general of 
all Dutch possessions in North America and 
the Caribbean. Almost immediately upon his 
arrival in New Amsterdam (later New York 
City) in 1647, his conflict with the burghers 
began. They were alienated by his despotic 
methods and his devotion to the interest of 
the Company. In response to their demands 
for self-government, he and the council in

Stuyvesant, detail of an oil painting on panel by an 
unknown artist, c. 1660-70; in the collection of the 
New-York Historical Society
By courtesy of the New-York Historical Society

1647 appointed an advisory board of nine, 
and in 1653 there was established the first 
municipal government for the city of New 
Amsterdam, modeled after the cities of Hol­
land. These concessions proved hollow, for 
Stuyvesant never ceased to dominate the gov- 
emment. In 1650 he sacrificed a large amount 
of territory in a settlement of the boundary 
between New Netherland and Connecticut. 
But he succeeded in dislodging the Swedes 
from their settlement in Dutch territory along 
the Delaware River and in establishing peace 
with the Indians there. In August 1664, when 
the burghers refused to aid him, Stuyvesant 
was forced to surrender New Netherland to 
the British. According to some historians, the 
West India Company made him the scapegoat 
for what actually were defects in Company 
policies. He spent the remainder of his life on 
his farm, “the Bouwerie” (from which New 
York City’s “Bowery” takes its name).
sty, also called hordeolum, in medicine, in­
fection of an eyelid gland. Two types are dis- 
tinguished, the extemal and the intemal sty.

The extemal sty is an infection, usually 
with staphylococcus organisms, of a sebaceous 
gland in the margin of the eyelid. The eye be­
comes sensitive to light, tears flow copiously, 
and there is a Sensation o f a foreign body in 
the eye. The area of infection is first reddened 
and then swollen like a pimple or small boil, 
with a yellow spot in the centre. The breaking 
of the sty and the discharge of its contents are 
hastened by application of warm compresses.
An intemal sty is a staphylococcic infection 

of a meibomian gland, one of the modified 
sebaceous glands that lie close under the lin- 
ing of the eyelids. These infections are more 
painful than is the extemal sty because they 
are pressed between the eyeball and the fibrous 
plate—called the tarsal plate—in the lid. The 
intemal sty usually breaks through the lining 
of the lid, rather than the outer skin, when 
it discharges. This type of sty is sometimes 
called a chalazion, although the latter term is 
usually reserved for a painless swelling of the 
meibomian gland. This swelling is a cyst— 
a liquid- or semisolid-filled sac—that is gran- 
ulomatous; that is, composed of young scar 
tissue. It sometimes appears without apparent 
cause and sometimes as an aftereffect of an 
intemal sty.
Style Moderne (visual arts): see Art Deco.
stylistics, study of the devices in languages 
(such as rhetorical figures and syntactical pat­
tems) that are considered to produce expres­
sive or literary style.

Style has been an object of study from ancient 
times. Aristotle, Cicero, and Quintilian treated 
style as the proper adomment of thought. 
In this view, which prevailed throughout the 
Renaissance period, devices of style can be 
catalogued. The essayist or orator is expected 
to frame his ideas with the help of model 
sentences and prescribed kinds of “figures” 
suitable to his mode of discourse.

The traditional idea of style as something 
properly added to thoughts contrasts with the 
ideas that derive from Charles Bally (1865- 
1947), the Swiss philologist. According to 
followers of Bally, style in language arises 
from the possibility of choice among alter­
native forms of expression, as for example, 
between “children,” “kids,” “youngsters,” and 
“youths,” each of which has a different evoca- 
tive value. This theory emphasizes the rela- 
tion between style and linguistics, as does the 
theory of Edward Sapir, who talked about lit­
erature that is form-based (Algemon Charles 
Swinbume, Paul Verlaine, Horace, Catullus, 
Virgil, and much of Latin literature) and lit­
erature that is content-based (Homer, Plato, 
Dante, William Shakespeare) and the near 
untranslatability of the former. A linguist, for 
example, less bogged down in imagery and 
meaning, might note the effective placing of

dental and palatal spirants in Verlaine’s fa­
mous:

Les sanglots longs des violons de l’automne
Blessent mon coeur d’une langueur monotone,
Tout suffocant et blême quand sonne 1’heure,
J e  me souviens des Jours anciens, et j e  pleure.

The impressionistic “slow, dragging” effect of 
Edgar Allan Poe’s

On desperate seas long wont to roam
can be made more objective by the linguist’s 
knowledge of the stress contour or intona- 
tion. Here the predominance of the stronger 
primary and secondary stresses creates the 
drawn-out interminable effect.

Style is also seen as a mark of character. The 
Count de Buffon’s famous epigram, “Le style 
est Thomme même” (“Style is the man him­
self”) in his Discours sur le style (1753), and 
Arthur Schopenhauer’s definition of style as 
“the physiognomy of the mind” suggest that, 
no matter how calculatingly choices may be 
made, a writer’s style will bear the mark of 
his personality. An experienced writer is able 
to rely on the power of his habitual choices of 
sounds, words, and syntactic pattems to con- 
vey his personality or fundamental outlook.
stylite, a Christian ascetic who lived stand­
ing on top of a column (Greek: stylos) or 
pillar. The first to do this was St. Simeon 
Stylites (the Eider), who took up residence 
atop a column in Syria in ad  423. The best 
known among his imitators were his Syrian 
disciple St. Daniel (409-493) in Constantino­
ple, St. Simeon Stylites the Younger (517- 
592) on Mount Admirable near Antioch, St. 
Alypius (7th Century), near Adrianopolis, St. 
Luke (879-979) at Chalcedon, and St. Lazarus 
(968-1054) on Mount Galesion near Ephesus. 
Apart from these saints, of whom Greek bi­
ographies exist, various other stylites who lived 
in Greece and the Middle East were men­
tioned in ecclesiastical sources. John Moschus 
(died 619) mentions several in his Pratum 
spirituale, and references to female stylites 
have also been found.

The practice never spread to the West. Only 
one abortive attempt was recorded: St. Greg­
ory of Tours in his Historia Francorum (late 
6th Century) described meeting St. Wulflaicus, 
then a deacon at Yvoi (near Carignan, Ar- 
dennes), who had tried living atop a column 
but was soon forced by church authorities to 
descend.

The stylite was permanently exposed to the 
elements, though he might have a little roof 
above his head. He stood night and day in his 
restricted area, usually with a rail around him, 
and was dependent for his scanty sustenance 
on what his disciples brought him by ladder. 
He spent most of his time in prayer but also 
did pastoral work among those who gathered 
around his column. A stylite might continue 
this practice briefly or for a long period; St. 
Alypius reportedly stayed atop his column for 
67 years.
Stylites, Saint Simeon: see Simeon Stylites, 
Saint.
stylolite, secondary (Chemical) sedimentary 
structure consisting of a series of rela­
tively small, altemating, interlocked, toothlike 
columns of stone; it is common in lime­
stone, marble, and similar rock. The individ­
ual columns never appear singly but occur as 
a succession of interpenetrations that in cross 
section make a zigzag suture across the face of 
the stone. There has been much controversy 
over their origin, but geologists generally sub- 
mit to the preponderance of field evidence 
supporting the theory of secondary origin; that 
is, that stylolites result from differential Chem­
ical solution by groundwater circulating along 
a parting in hardened rock.
Stylus, plural styli, or styluses, pointed in­
stmment for writing and marking. The Stylus 
was used in ancient times as a tool for writing



on parchment or papyrus. The early Greeks 
incised letters on tablets of boxwood covered 
with wax using a Stylus made of a pointed 
shaft of metal, bone, or ivory. During the 
Middle Ages, schoolboys in Europe used sim­
ilar pointed instruments to write on wooden 
tablets coated with black or green wax; the Sty­
lus made whitish marks that could be erased 
by rubbing with the rounded end. In modem 
times, a Stylus is used for cutting stencils in 
duplicating or other reproduction processes, 
and, in the phonograph industry, to cut the 
original grooves in phonograph records; the 
needle used to play phonograph records is also 
called a Stylus.
Styne, Jule, original name julius kerwin 
stein (b. Dec. 31, 1905, London, Eng.), song­
writer who composed many hit songs in the 
American musical theatre.

The son of Ukrainian Jewish immigrants 
who had settled in London, Stein immigrated 
with them to the United States in 1912. The 
family settled in Chicago, and Stein, having 
displayed musical talent from an early age, 
studied the piano. He began playing piano in 
nightclubs and with traveling orchestras, and 
the first song of his to become a hit was pub­
lished in 1926. In the early 1930s he changed 
his name to Jule Styne to avoid confusion 
with another musical personality named Jules 
Stein. He moved to New York City in 1934 
and to Hollywood in 1937, where he wrote the 
scores for various film musicals. Styne collab- 
orated with the lyricist Sammy Cahn in many 
populär ballads written for Frank Sinatra in 
the early 1940s, and the two men went on to 
write the film musical Anchors Aweigh (1945) 
and the Broadway stage musical High But­
ton Shoes (1947). Styne’s next major success 
on Broadway was Gentlemen Prefer Blondes 
(1949; filmed 1953), with lyricist Leo Robin. 
He collaborated with the songwriting team of 
Adolf Green and Betty Comden in the mu­
sical Beils Are Ringing (1956; filmed 1960) 
and with lyricist Stephen Sondheim in Gypsy 
(1959; filmed 1962). His last major success 
on Broadway was Funny Girl (1964; filmed 
1968), written with lyricist Robert Merrill.
Styne’s theatrical music was well suited to 

the talents of such leading ladies as Carol 
Channing, Mary Martin, Judy Holliday, Ethel 
Merman, and Barbra Streisand. He wrote or 
cowrote more than 1,500 songs.
styrene, liquid hydrocarbon that belongs to 
the family of aromatic organic compounds 
and is important chiefly for its marked ten- 
dency to undergo polymerization. Styrene is 
used in the manufacture of plastics, resins, 
and rubbers, which are composed of very large 
molecules (polymers) formed by combination 
of smaller ones (monomers).
Pure styrene is clear, colourless, flammable, 

and slightly toxic; it boils at 145° C (293° F) 
and freezes at —30.6° C (—23.1 ° F). Its molec­
ular formula is C8H8. Its isolation from storax 
(a natural balsam) and its polymerization 
were reported before 1850, but its industrial 
manufacture and utilization were not begun 
until the late 1930s. It is produced by dehy- 
drogenation of ethylbenzene, most of which 
is made from ethylene and benzene, both de­
rived from petroleum. Production was rapidly 
expanded during World War II because of 
the importance of styrene as a component of 
synthetic rubbers; by the late 20th Century, 
approximately 7,000,000 metric tons per year 
were being made.

Free-radical catalysts cause the rapid conver­
sion of styrene into polystyrene (q.v.), a plastic 
widely used in molded or extruded articles. 
The synthetic rubber called SBR, GR-S, or 
Buna S is made from mixtures of styrene and 
butadiene, which react to form a copolymer, 
the molecules of which contain units of both 
compounds. Several other monomers may be 
copolymerized with styrene to produce useful 
plastics or resins.

Styria (Austria): see Steiermark.
Styron, William (b. June 11, 1925, Newport 
News, Va., U.S.), American novelist noted for 
his treatment of tragic themes and his use of 
a rich, classical prose style.

Styron served in the U.S. Marine Corps 
before graduating from Duke University, 
Durham, N.C., in 1947. During the 1950s he 
was part of the community of American ex- 
patriates in Paris. From 1953 he served as an 
advisory editor to the Paris Review. His first 
novel, Lie Down in Darkness (1951), set in his 
native tidewater Virginia, teils of a disturbed 
young woman from a loveless middle-class 
family who fights unsuccessfully for her sanity 
before committing suicide. His next work, the 
novella The Long March (1956), chronicles 
a brutal forced march undertaken by the re- 
cruits in a Marine training camp. The novel 
Set This House on Fire appeared in 1960.

Styron’s fourth novel, The Confessions of 
Nat Turner (1967), is generally regarded as his

Styron
Nancy Crampton

masterpiece. The book is based on a historical 
incident, a black slave rebellion led by the title 
character in Virginia in 1831. A first-person 
narrative told from Tumer’s point of view, it 
teils the story of a sensitive, intelligent, and 
kindly man who is denied all normal human 
happiness because of his degrading enslave- 
ment. Embittered and alienated, he under- 
takes a futile and bloody revolt that ends in 
his capture and execution. The Confessions of 
Nat Turner is both a tour de force of complex 
psychological presentation and a vivid evoca- 
tion of slavery in the United States in the 
early 19th Century. It was awarded a Pulitzer 
Prize in 1968.

Styron’s subsequent works include a play, 
In the Clap Shack (1972), and the novel So­
phiens Choice (1979), portraying the growth of 
a friendship between a young Southem writer 
and a Polish woman who survived incarcer- 
ation in the Nazi death camp of Auschwitz. 
This Quiet Dust, a collection of essays that 
treat the dominant themes of Styron’s fiction, 
appeared in 1982.
Styx, in Greek mythology, one of the rivers of 
the underworld. The word styx literally means 
“hateful” and expresses loathing of death. In 
the epics of Homer, the gods swore by the 
water of the Styx as their most binding oath; 
if a god peijured himself, he was rendered 
insensible for a year and then banished from 
the divine society for nine years. Hesiod per- 
sonified Styx as the daughter of Oceanus and 
the mother of Emulation, Victory, Power, and 
Might. Later the Styx was identified with the 
stream now called Mavronéri (Greek: “Black 
Water”) near Nonacris in the Aroania Moun­
tains (near modem Solos) in Arcadia.
SU(3) (in physics): see Eightfold Way.
Su-ao, Coastal chen (town) and port in I-lan 
hsien (county), northeastern Taiwan. It is sit­
uated 13 miles (21 km) southeast of I-lan 
city, in the southem part of the I-lan plain. 
Originally a small fishing port with one of
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the best natural harbours in Taiwan, Su-ao 
was developed into an international deepwater 
commercial port in the late 1970s. A railway 
line was built to Hua-lien city, 55 miles (90 
km) down the coast. Cement manufacturing, 
fish processing, woodworking, food canning, 
and processing of mica, copper, manganese, 
and silica mined nearby are Su-ao’s major 
industries. Export-import industries are con- 
centrated at the Lung-te (Lungteh) Industrial 
District, located 1.7 miles (2.7 km) west of 
the harbour and connected by the Lang-yang 
Tunnel. Pop. (1982 est.) 55,599.
Su-chou, formerly (1912-49) w u-hsien , 
Pinyin suzhou , or w uxian , conventional 
soochow , city in Kiangsu sheng (province), 
China. Su-chou Controls the Yangtze River 
delta area to the north and northeast of the 
T’ai Lake. The city is situated to the east of 
the lake, on the southem section of the Grand 
Canal. The city itself is surrounded by canals 
on all four sides and is crisscrossed by minor 
canals. A place of great natural and man­
made beauty, with lakes, rivers, ponds, world- 
famous gardens, and a string of scenic hills 
along the eastem shore of the T’ai Lake, Su- 
chou also lies at the centre of some of the 
liehest agricultural land in China.

The traditional founding date of Su-chou is 
514 bc, when a city with the approximate 
boundaries of the present one was estab­
lished by the mier of the state of Wu (East­
em Chou dynasty). Under the Ch’in dynasty 
(221-206 bc) it became the seat of a county 
(hsien), Wu-hsien, and of the K’uai-chi com- 
mandery (chün), which controlled most of 
modem Kiangsu south of the Yangtze and of 
Chekiang province. The name Su-chou dates 
from 589, when the Sui dynasty (581-618) 
conquered southem China. With the build­
ing of the Grand Canal, the city became an 
administrative and commercial centre for an 
area that rapidly developed into the major 
rice-surplus region of China. Under the T’ang 
dynasty (618-907) the city grew so large that it 
was divided into two counties. Under the Sung 
(960-1279) and the Yüan (1206-1368) dy- 
nasties, Su-chou continued to flourish. In the 
13th Century the Venetian traveler Marco Polo 
visited it and commented on its splendours. 
The Sung River and Su-chou Creek gave the 
city direct access to the sea, and for a while

Canal in Su-chou, Kiangsu province, China
Paolo Koch from Rapho/Photo Researchers— EB Inc.

Su-chou was a port for foreign shipping, until 
the silting of the Yangtze River delta and the 
irrigation and reclamation works that went on 
continually impeded access. Under the Ming 
(1368-1644) and early Ch’ing (1644-1911/ 
12) dynasties, Su-chou reached the peak of its 
prosperity. The home of innumerable wealthy 
landowning families, it became a centre for 
scholarship and the arts. Large gardens were 
constmcted around numerous small ponds. 
Sources of the city’s wealth included the silk 
industry and such ancillary handicrafts as em- 
broidery. It also served as an important source 
of commercial Capital and a finance and bank­
ing centre.
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From 1860 to 1863, during the Taiping Re­
bellion of 1850-64, Su-chou was occupied by 
the Taiping leader Li Hsiu-ch’eng. Although 
it was one of the few places in which Taiping 
reform policies seem to have been effectively 
carried out, the city was, nevertheless, largely 
destroyed. Although it was restored in the 
late 19th Century, its commercial supremacy 
was then challenged by nearby Shanghai. Un­
der the Treaty of Shimonoseki (concluded 
between China and Japan in 1896), it was 
opened for foreign trade but without signif­
icant results. Before World War II the area 
was adversely affected by foreign competition, 
and the silk industry, most of which was on a 
small handicraft scale, was hard hit. At about 
this time some modem factories manufactur­
ing satins and cotton fabrics were established, 
and a large electric power plant was set up, 
but until the outbreak of the Sino-Japanese 
War in 1937 there was little modem industry. 
Su-chou was occupied by the Japanese from 
1937 to 1945.
The city’s first railway, linking Su-chou with 

Shanghai and with Nanking, was opened in 
1908. In 1936 a branch line was built join- 
ing this line to the main Shanghai-Hang-chou 
railway at Chia-hsing. There are also highways 
to K’un-shan and Ch’ang-shu in the delta, to 
Shanghai, and to Hang-chou. Much traffic, 
however, still uses the network of waterways.

The city is a centre of leaming; Su-chou 
University and Su-chou School of Fine Arts 
were established in the early 20th Century, and 
later the Southem Kiangsu Technical Institute 
and a special sericulture institute were estab­
lished. Su-chou gained a reputation in the late 
1950s for its training programs for apprentice 
workers in traditional handicrafts. An iron 
and steel plant was set up in the 1950s, but 
there has been little significant development 
of heavy industry. Silk and cotton textile in-
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large scale.
Su-chou boasts some 150 exquisite gardens 

with temples, pavilions, and rock sculptures. 
The Chinese Garden Society, reestablished in 
1978, organizes international academie ex­
changes. Pop. (1986 est.) 710,000.
Su-chou embroidery, silk, satin, and other 
textiles decorated using soft coloured silk 
threads and produced at or near the city of 
Su-chou, in Kiangsu Province, China. The 
Su-chou school is one of the four most fa­
mous schools of embroidery in China (the 
others being centred in Hunan, Kwangtung, 
and Szechwan provinces). Embroidered book 
covers unearthed at Su-chou date the produc­
tion of embroidery there back to the Five Dy- 
nasties period (10th Century a d ), though the 
school probably extends back to Han-dynasty 
times. The Su-chou tradition uses many dif­
ferent types of stitching and variable types of 
threads to realistically depict the forms and 
textures of flowers, goldfish, cats, dragons, and 
other pleasing natural objects.
Su Dongpo (Chinese author): see Su Tung- 
p’o.
Su-pei Canal, Wade-Giles romanization 
su-PEi-KUAN-KAi-TSUNG ch’ü, Pinyin SUBEI 
GUANGAI ZONG QU, English NORTHERN 
KIANGSU MAIN IRRIGATION CANAL, Canal in 
Kiangsu Province, China, designed to provide 
a direct outlet to the sea for the waters of 
the Huai River, which in medieval times had 
discharged near the mouth of the modem 
Kuan River. In 1186 the Huang Ho (Yellow 
River) changed its course to discharge south 
of the Shantung Peninsula, thus usurping the 
lower course of the Huai, which thereafter 
discharged into Hung-tse Lake and thence 
southward through a string of lakes and wa­
terways into the Yangtze River near Yang-

chou (Kiangsu). In the early years of the 
20th Century the drainage of the Huai area 
had become a perennial problem. A canal 
was constmcted in 1934-37 linking Hung-tse 
Lake with the sea. It was designed not only 
as a channel for the discharge of floodwaters 
but also as the main artery of an extensive 
network of drainage and irrigation channels. 
In 1938, however, the diversion of the Huang 
Ho into the Huai caused much further dam­
age. After 1950 the main Su-pei Canal linking 
the Huai River with the sea was largely rebuilt 
and was incorporated into a waterway system 
covering the Coastal beit of Kiangsu Province 
north of the Yangtze, which was designated as 
the Su-pei Irrigation District.

The new canal, 104 miles (168 km) in length, 
leaves Hung-tse Lake through a large lock at 
Hung-tse (Kao-lang-chien) to cross the Grand 
Canal at Huai-an. There, large locks and 
sluices controlled the entry to both the north­
ern and southem sections of the Grand Canal, 
while another lock gave access to the Yün-yen 
Ho (“Salt Transport Canal”), running north- 
westward to Lien-yün-kang. The main canal 
flows into the sea at Liu-to to the east of Pin­
hai, its mouth being protected by a tidal sluice. 
Several trunk canals have also been built as 
main arteries of the irrigation and transport 
system to the south of the main canal. North 
of the main Su-pei Canal, there have been ex­
tensive repairs and improvements to the Yün- 
yen Canal, which has a series of new locks 
and sluices, while the courses of several other 
rivers in the area have been canalized as well. 
They now form the main arteries to which a 
great number of smaller local irrigation and 
drainage projects have been connected.
Su Shih, also spelled su shi (Chinese author 
and artist): see Su Tung-p’o.
Su Ti (Chinese emperor): see Chia-ching.
Su Tsung (Chinese emperor): see Chang Ti.
Su Tung-p’o, Pinyin su dongpo, pen name 
of (Wade-Giles roniaiiizatiuii) su shih, üi 
su shi (b. Dec. 19, 1036, Mei-shan [now 
in Szechwan Province], China—d. July 28, 
1101, Ch’ang-chou, Che-hsia [now Kiangsu 
Province]), one of China’s greatest poets 
and essayists, who was also an accomplished 
painter and calligrapher and a public official.
A member of a literary family, the young Su 

Tung-p’o performed brilliantly in his official 
examinations and was rewarded with the first 
of the many official positions he occupied dur­
ing his long and distinguished career. While 
Su was populär with the people of the various 
provinces in which he industriously served, 
he sometimes encountered criticism from the 
frequently changing heads of state. Wang An- 
shih, prime minister under the Sung emperor 
Shen Tsung and an accomplished poet him­
self, banished Su to Huang-chou, Hupeh, in 
1079, because of Su’s Opposition to some of 
Wang’s radical reform measures. Yet, despite 
his five-year banishment, Su remained friendly 
to Wang, later exchanging poems with him. 
He demonstrated this same optimism and lack 
of bittemess when he was banished by other 
forces in 1094 to southem Kwang-tung. He 
was allowed to retum to the mainland and 
was restored to favour and office shortly be­
fore his death.
Su Tung-p’o was a leader of Sung-dynasty 

poets in trying to loosen poetic conventions 
on form and content, especially in the song 
form known as tz’u. The optimism he demon­
strated in his private and political life can be 
seen also in his verse.
Suakin (The Sudan): see Sawäkin.
Suakoko, also spelled suakokota, town, 
central Liberia, westem Africa. It is the site of 
the govemment’s Central Agricultural Exper­
imental Station (1946). Cuttington University 
College (Episcopalian), which is 3 miles (5 km) 
northeast, was Liberia’s first college to offer

a degree in agriculture; its museum houses a 
notable collection of African art. The Suakoko 
Leprosarium (leper colony) and Phebe Hospi­
tal, which trains nurses, are nearby. The local 
Kpelle population is mainly engaged in rice 
farming. Pop. (1974) 10,896.
Suärez, Francisco, byname doctor exi- 
mius (b. Jan. 5, 1548, Granada, Spain— 
d. Sept. 25, 1617, Lisbon), Spanish theolo- 
gjan and philosopher, a founder of interna­
tional law, often considered the most promi­
nent Scholastic philosopher after St. Thomas 
Aquinas, and the major theologian of the 
Roman Catholic order, the Society of Jesus 
(Jesuits).
The son of a wealthy lawyer, Suärez began 

the study of law in Salamanca in 1561 but 
left to join the Jesuits in 1564. From 1571 he 
taught philosophy, in 1580 becoming a theol­
ogy instmetor at the Jesuit college in Rome 
and later at Alcalä. In 1593 King Philip II of 
Spain appointed him to teach, and he eventu­
ally served as a professor at Coimbra (1597— 
1616). Holder of a doctorate from Évora 
(1597), Suärez was an exceptionally erudite 
and methodical scholar whose works, even in 
the incomplete Paris edition (1856-78), fill 28 
volumes.

His principal study in philosophy is the Dis- 
putationes Metaphysicae (1597), which was 
used for more than a Century as a textbook 
at most European universities, Catholic and 
Protestant alike. In this work, which treats es­
pecially the problems of human will and the 
concept of general versus particular phenom­
ena, Suärez drew upon Aristotle and Aquinas, 
although he took into consideration the crit- 
icisms of other Scholastic philosophers such 
as Duns Scotus (c. 1265-1308) of Britain 
and Luis de Molina (1535-1600) of Spain. 
His departures from Aquinas’ positions have 
been considered significant enough to war­
rant the separate designation of his system as 
Suärezianism.

At the rennest of Pope Paul V and others, he 
wrote apologetic works on the nature of the 
Christian state. Among them were De Virtute 
et Statu Religionis (1608-09) and Defensio 
Fidei Catholicae (1613), opposing Anglican 
theologians who defended the claim of kings 
to rule as God’s earthly representatives. This 
theory, the divine right of kings, was ad­
vanced in England at the time by James I, 
who subsequently bumed Suärez’ Defensio on 
the steps of St. Paul’s Cathedral in London. 
On the question of man’s ability to effect his 
own salvation by his works, Suärez, in his 
De Vera Intelligentia Auxilii Efficacis (1605, 
pub. 1655), supported the view of the Con- 
gruist movement, which held that God gave 
man sufficiënt grace to achieve the virtuous 
conduct congruent to, or in harmony with, 
his own will.

Suärez expounded his political theory and 
philosophy of law in De Legibus (1612; “On 
Laws”) as well as in the Defensio. Having 
refuted the divine-right theory of kingly rule, 
he declared that the people themselves are 
the original holders of political authority; the 
state is the result of a social contract to which 
the people consent. Arguing for the natural 
rights of the human individual to life, liberty, 
and property, he rejected the Aristotelian no- 
tion of slavery as the natural condition of 
certain men. He criticized most of the prac- 
tices of Spanish colonization in the Indies in 
his De Bello et de Indis (“On War and the 
Indies”). The islands of the Indies he viewed 
as sovereign States legally equal to Spain as 
members of a worldwide community of na­
tions.
b ib l io g r a p h y . J.H. Fichter, M a n  o f  S pa in  
(1940); Thomas U. Mullaney, S u ä re z  on  H u m a n  
F reed o m  (1950); Reijo Wilenius, T h e S o c ia l a n d  
P o lit ic a l T h eo ry  o f  F ran cisco  S u a rez  (1963).
Suärez Gonzalez, Adolfo (b. Sept. 25, 1932, 
Cebreros, near Avila, Spain), prime minister



of Spain from July 1976 until January 1981 
and secretary general of the Movimiento Na­
tional (Francisco Franco’s reformed Falange). 
On taking office, he was, at the age of 43, the 
youngest Spanish prime minister of the 20th 
Century.

Suärez’ father was a minor civil servant, and 
his mother belonged to the distinguished Ce- 
breros family influential in politics. At the age 
of 16 he entered the University of Salamanca 
and at 21 received a degree in law, later 
obtaining a doctorate cum laude from the 
University of Madrid. He held various small 
posts in the provinces, most of them within 
the Movimiento Nacional, and later worked 
with the national radio and television network 
and became responsible for the first television 
channel. After serving as civil govemor and 
provincial head of the Movimiento Nacional 
in Segovia during 1968-69, he moved back to 
radio and television as director general.

In March 1975 he was appointed deputy 
secretary general of the Movimiento Nacional 
and in December became secretary general, 
with cabinet rank. Also in 1975, he was 
founder-member and later president of the 
Union del Pueblo Espanol, a mildly reformist 
political association within the Movimiento 
Nacional. In June 1976 he strongiy defended 
in the Cortes the new law legalizing political 
parties.

In July 1976 his appointment to head Spain’s 
second government under King Juan Carlos 
I provoked mixed reactions. Though he was 
more liberal than the old Francoists, Suärez’ 
position in Franco’s Movimiento Nacional 
guaranteed at least a measure of loyalty to the 
Francoist past. In addition, Suärez had links 
to the powerful Roman Catholic lay organiza­
tion Opus Dei. Upon gaining office, however, 
Suärez showed moderation in his policies. He 
opened political dialogue, challenging Fran­
coist sentiment in the military by legalizing 
the Socialist and Communist parties, and he 
called Spain’s first free elections since 1936.

Suärez formed a political party consisting 
of social democrats and liberals, the Union 
Centro Democrätico (ucd). His party won 
the elections in 1977, and Suärez was elected 
to a four-year term. His government was in­
creasingly plagued, however, by the push for 
autonomy by several of Spain’s regions and, 
toward the same end, by heightened terror­
ist activity on the part of the Basques. Al­
ready in 1978 there was strain within Suärez’ 
own party and increasing populär competi­
tion from the Opposition Socialist worker’s 
party, the Partido Socialista Obrero Espanol 
(psoe). In elections in 1979, the ucd failed 
to win an overall majority in the Cortes and 
Suärez maintained power only through a vote 
of confidence. He was compelled to form a 
fifth Cabinet in September 1980 and gained 
another vote of confidence only by promising 
members of the Andalusian Socialist party a 
fully autonomous regional government, which 
added to the government’s loss of popularity 
nationwide. In addition, Basque terrorism was 
on the rise: in 1980 there was an average of 
one political assassination every three days.

Suärez resigned as premier and leader of the 
ucd in January 1981. In August 1982 he 
founded a new political party, the Centro De­
mocrätico y Social (cds).
Suassuna, Ariano (b. June 16, 1927, Joäo 
Pessoa, Braz.), Brazilian dramatist and fiction 
writer, the prime mover in the Movimento 
Armorial (“Armorial Movement”) in north­
eastern Brazil, an intellectual/folkloric group 
devoted to the discovery and re-creation of 
the historie roots of Luso-Brazilian culture in 
that region.

A professor of aesthetics and theory of the 
theatre, Suassuna became involved in both the 
craft of writing plays and the administration 
of theatrical groups. He was a founder of the 
Student Theatre at the Federal University of

Pernambuco and was appointed director of 
the centre of cultural education there.

Suassuna rehabilitated the medieval Iberian 
auto (morality/mystery play) as a viable the­
atrical form for use on the 20th-century stage 
in such works as Auto da Compadecida (1955; 
“Play of Our Lady of Mercy”), Auto de Joäo 
da Cruz (1950; “Play of John of the Cross”), 
and others. He draws on the tradition estab­
lished by Gil Vicente in 16th-century Portugal 
for many of his plays, including Uma mulher 
vestida de sol (1947; “A Woman Dressed in 
Sunshine”), Cantam as harpas de Siäo (1948; 
“The Harps of Zion Sing”), and Far ga da boa 
preguiga (I960; “Farce of Good Laziness”). 
He borrows from puppet theatre in plays such 
as A pena e a lei (1959; “The Punishment and 
the Law”) and draws widely on northeastern 
Brazil’s populär poetry and musical forms in 
the creation of a kind of “circus theatre.”

Suassuna published one novel, following 
tenets of the Movimento Armorial: Ro­
mance d ’a Pedra do reino e o principe do 
sangue do vai-e-volta (1971; “Romance of the 
Stone of the Kingdom and the Prince of 
Coming-and-Going Blood”) incorporates ele­
ments of the traditions, still extant in north­
eastern Brazil, surrounding the belief that 
King Sebastian of Portugal would return to 
save his country.
sub: see submarine.
Sub-Atlantic Climatic Interval, division of 
Holocene chronology (the Holocene Epoch 
began about 10,000 years ago and continues 
to the present). The Sub-Atlantic Interval fol­
lowed the Sub-Boreal Climatic Interval and 
continues today.

The Sub-Atlantic began about 225 bc (es­
timated on the basis of radiocarbon dating) 
and has been characterized by increased rain- 
fall, cooler and more humid climates, and the 
dominance of beech forests. The fauna of the 
Sub-Atlantic is essentially modem although 
severely depleted by the activities of man. The 
Sub-Atlantic is correlated with pollen zone IX; 
sea levels have been generally regressive dur­
ing this time interval, though North America 
is an exception.
Sub-Boreal Climatic Interval, division of 
Holocene chronology (the Holocene Epoch 
began about 10,000 years ago and continues 
to the present). The Sub-Boreal Climatic In­
terval followed the Atlantic and preceded the 
Sub-Atlantic Climatic Interval. The Sub-Bo- 
real, dated by radiocarbon methods, began 
about 5,100 years ago and ended about 2,200 
years ago.

It is correlated with pollen zone VIII and the 
climate was warm and dry. The Sub-Boreal 
forests were dominated by oak and ash and 
show the first evidence of extensive buming 
and clearance by man. Domesticated animals 
were abundant, as well as natural fauna.
subacute thyroiditis, also called giant- 
cell, pseudotuberculous, or DE quer- 
vain’s thyroiditis: see granulomatous thy­
roiditis.
subalpine forest: see coniferous forest.
Subarctic Current (Pacific Ocean): see Aleu- 
tian Current.
subarkose, variety of sandstone in which 5- 
25 percent of the sand grains are composed of 
feldspar. See arkose.
Subarnarekba River, river in northeastern 
India, rising in Ränchi district of Bihär state. 
The Subarnarekhä (meaning “streak of gold”) 
flows east through the copper-mining section 
of Singhbhüm district and leaves the Chota 
Nägpur plateau by the Hundmgbagh water- 
fall. Continuing eastward, it flows across Mid- 
napore district of West Bengal state to enter 
the Bay of Bengal after a 290-mi (470-km) 
course. The Känchi and Kärkäri rivers are its 
chief tributaries.
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subatomic partiele, also called elementary 
particle, any of various self-contained units 
of matter or energy. More than 200 subatomic 
particles have been detected so far, and each 
is known to have an antiparticle, an antimat­
ter counterpart with the identical mass but 
opposite electric charge, magnetic moment, or 
spin.

A brief treatment of subatomic particles fol­
lows. For füll treatment, see macropaedia: 
Subatomic Particles.

For centuries atoms were commonly re­
garded as the basic constituents of matter. 
The discovery of the electron (1897) and of 
the atomic nucleus (1911) finally established 
that an atom was actually a composite system 
comprised of a cloud of electrons surrounding 
a tiny, heavy core. In the early 1930s it was 
determined that the nucleus itself was com­
posed of smaller particles; namely, protons 
and neutrons. By the mid-1960s intensive re­
search revealed that these particles too were 
made up of even more basic units—quarks. 
As of the mid-1980s most physicists believed 
that quarks, together with another class of sub­
atomic particles known as leptons, constitute 
the fundamental building-blocks of all matter.

The quarks (and antiquarks) are massive par­
ticles that have half-integral spin and carry a 
fractional electric charge. They come in five, 
or perhaps six, different varieties. Only two of 
them, known as “up” and “down,” occur in 
the protons and neutrons of ordinary matter. 
Three other types of quarks, called “stränge,” 
“charm,” and “bottom,” exist solely in unsta­
ble particles that spontaneously decay (break 
down) in a few hundred-millionths of a second 
or less. The sixth type of quark, “top,” has 
not been observed as yet. Particles made up 
of quarks are known collectively as hadrons. 
Those such as the proton and neutron that 
consist of three quarks are called baryons; oth­
ers formed from a quark with an antiquark 
are called mesons.

The leptons also are divided into several 
types, the most familiar of which is the elec­
tron. Other more massive leptons are the 
muon and the tau. Like the electron, both of 
these particles have a negative electric charge 
and half-integral spin. Each of the leptons has 
an associated neutrino—i.e., electron-, mu-, 
and tau-neutrino—that possesses no electric 
charge and no apparent mass. In contrast to 
quarks which take part in strong interactions, 
leptons respond only to electromagnetic, weak, 
and gravitational forces.

A third major group of subatomic particles 
consists of bosons. Unlike quarks and lep­
tons, bosons are not building-blocks of matter; 
rather they transmit the forces of the uni­
verse. For example, the “electro-weak” force, 
the electromagnetic and weak forces in uni- 
fied form, is maintained through the emission 
and absorption of massive, charged particles 
known as W bosons (or intermediate vector 
bosons) by interacting leptons and their asso­
ciated neutrinos. Another massive but electri- 
cally neutral partiele called the Z boson is also 
thought to be exchanged during the interac- 
tion. Other bosons include the gluons, which 
transmit the strong force that binds quarks in 
hadrons. Gluons are massless, have spin, and 
travel at the speed of light. Moreover, they 
multiply as they travel from one quark to 
another, thereby increasing the strength of the 
force they transmit. The larger the number of 
gluons exchanged among quarks, the stronger 
the binding force becomes.
Subaytilah (Tunisia): see Sufetula. 
Subbiluliuma I: see Suppiluliumas I.
subbituminous coal, also called black lig- 
nite, dark brown to black coal intermediate 
in rank between lignite and bituminous coal.
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Subbituminous coals often have a silky lustre 
and sometimes are macroscopically indistin- 
guishable from the bituminous variety. The 
fibrous structure characteristic of lignite is ab­
sent in subbituminous coals, many of which 
have evolved altemating dull and bright bands 
similar to those of bituminous coals. Subbitu­
minous coals are much harder than lignites. 
Although subbituminous coals have relatively 
low heat value, their sulfur content is ex­
tremely low—often less than one percent. For 
this reason, an increasing number of coal- 
fueled electric-power plants in the United 
States have tumed from bituminous coals to 
subbituminous coals and lignites, which also 
have a low sulfur content. See also bitumi­
nous coal; lignite.
subduction zone, oceanic trench area mar­
ginal to a continent in which, according to 
the theory of plate tectonics (q.v.), older sea 
floor underthrusts the Continental mass, drag- 
ging downward into the Earth’s upper mantle 
the accumulated trench Sediments. The sub­
duction zone, accordingly, is the antithesis of 
the mid-oceanic ridge; new sea floor is gen-
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oceanic ridges, spreads laterally outward, and 
is eventually subducted, or consumed, at the 
margins of ocean basins.
Subei Canal (China): see Su-pei Canal.
subgraywacke, dark-coloured sedimentary 
rock that contains from 65 to 95 percent free 
quartz, in grains Vi6 to 2 mm (up to V12 inch) 
in diameter, held together by a matrix with a 
low mud content and often a high carbonate 
content. Some geologists favour a definition 
of graywacke (q.v.) that permits no more than 
75 percent free quartz in the rock, and they 
thus would class as subgraywackes those rocks 
with (1) over 25 percent unstable materials 
(i e , feldspar and rock fragments), (2) more 
rock fragments than feldspar, and (3) more 
voids (open pore spaces) or mineral (often 
carbonate) cement than clay or mud matrix.

Subgraywackes of the first type occur in thick 
deposits in great subsiding troughs, where they 
either dominate the rock sequence or oc­
cur as a minor component with less-siliceous 
graywackes. These rocks are derived from 
areas with many quartz-rich rocks or areas in 
which intense Chemical weathering eliminates 
the less-stable materials before the sediment is 
deposited.

Subgraywackes of the second type comprise 
more than one-third of the sandstones in the 
geologie column, occurring in rock sequences 
of all ages. They commonly consist of rounded 
and well-sorted grains in layers often inclined 
to the general plane of bedding. They proba­
bly were deposited by density currents (highly 
turbid, bottom currents) and are derived from 
areas that contain mainly sedimentary and 
low-grade metamorphic (altered by low heat 
and pressure) rocks. Because they occur in 
coal deposits, they may have a partly non- 
marine origin; some are thought to have accu­
mulated on Coastal floodplains and deltas or 
similar environments. Mudstones and shales 
often occur interbedded with these rocks.
subhah, string of Muslim prayer beads whose 
units (100, 25, or 33) represent the names 
of God. As the beads (made of wood, bone, 
or precious stones) are touched one by one, 
Muslims may recite any of numerous formu­
las, the most common being “Glory to Allah.” 
But because prayer may also be recited in the 
secret of one’s heart, a person can multiply his 
praises of God by merely moving the beads 
through his fingers while engaged in conver- 
sation.
Though thq subhah is widely used and is 

recognized as a sign of piety by most Mus­
lims, others regard its use as pretentious and

unnecessary. The Wahhäblyah, a Muslim sect 
founded in the 18th Century, for example, 
considered the subhah a harmful innovation 
(bid'ah) whose use was consequently forbid- 
den to true believers.
Subiaco, Latin sublaqueum , town, Roma 
provincia, Lazio (Latium) regione, central 
Italy. It lies along the Aniene River, 1,345 
feet (410 m) above sea level, about 45 miles 
(73 km) east of Rome. Its ancient name re- 
calls its position below three small lakes where 
the emperor Nero built a villa. An inunda- 
tion destroyed the lakeè in 1305, and only 
tracés remain of the villa. St. Benedict retired 
as a hermit (c. 494) to a cave, Sacro Speco 
(“Holy Grotto”), above the lakes; he founded 
12 monasteries in the district before depart- 
ing for Cassino. The Abbey of San Benedetto 
on the mountain slope has 9th-century fres- 
coes in the Grotta dei Pastori (“Grotto of the 
Shepherds”). St. Benedict’s cave and the lower 
church of Sacro Speco contain 13th-century 
freseoes; scenes from the life of Christ by 
painters of the 13th- and 14th-century Sienese 
school are in the upper church. The church 
dedicated to St. Scholastica, St. Benedict’s sis­
ter, was first built in 981; it was reconstructed 
in the Gothic style after an earthquake (1228). 
The first printing press in Italy was established 
in the Church of Santa Scholastica by the 
German monks Arnold Pannartz and Con­
rad Schweinheim in 1464. The town itself is 
dominated by the Rocca Abaziale (fortress), 
originally built in 1073. Subiaco preserves its 
medieval form and owes many of its buildings 
to Pope Pius VI, who as Cardinal was com- 
mendatory abbot of the monastery.

The town is an important agricultural centre 
and has paper mills and stone quarries. Pop. 
(1987 est.) mun., 9,114.
Subic Bay, bay of the South China Sea, 
southwestem Luzon, Philippines. The bay is 
located 35 miles (90 km) northwest of the 
mouth of Manila Bay and extends northward 
into the Luzon coastline. A U.S. naval base 
was established in southeastem Subic Bay in 
1901; now called Subic Bay Naval Station, it 
is the largest naval installation in the Philip­
pines. Olongapo, a city near the naval base, is 
the largest settlement in the region. The area 
suffered heavy damage in World War II; it was 
taken by the Japanese in 1942 and retaken 
by Allied forces in 1944. Its proximity to In­
dochina gave the U.S. naval base a prominent 
supply and maintenance role in the Vietnam 
War (1955-75). Rice, com (maize), and ba- 
nanas are grown in the area, and there are 
secondary forests around the bay.
Subirä, Margarita Xirgu I: see Xirgu, Mar­
garita.
subjective idealism, a philosophy based on 
the premise that nothing exists except minds 
and spirits and their perceptions or ideas. 
Man experiences material things, but their ex- 
istence is not independent of the perceiving 
mind; material things are thus mere percep­
tions. The reality of the outside world is con­
tingent on a knower. The 18th-century Anglo- 
Irish philosopher George Berkeley succinctly 
formulated his fundamental proposition thus: 
Esse est percipi (“To be is to be perceived”). 
In its more extreme forms, subjective ideal­
ism tends toward solipsism, which holds that 
I alone exist.
Sublimation, in physics, conversion of a sub- 
stance from the solid to the vapour state 
without its becoming liquid. An example is 
the vaporization of frozen carbon dioxide 
(dry ice) at ordinary atmospheric pressure and 
temperature. The phenomenon is the result 
of vapour pressure and temperature relation- 
ships. Freeze-drying of food to preserve it 
involves Sublimation of water from the food 
in a frozen state under high vaeuum. See also 
vaporization; phase diagram.

sublime, in literary criticism, grandeur of 
thought, emotion, and spirit that characterizes 
great literature. It is the topic of an incom­
plete treatise, On the Sublime, long-attributed 
to the 3rd-century Greek philosopher Cassius 
Longinus but now believed to have been writ­
ten in the Ist Century ad  by an unknown 
writer often designated Pseudo-Longinus.

The author of the treatise defines sublimity 
as “excellence in language,” the “expression 
of a great spirit,” and the power to provoke 
“ecstasy.” Departing from traditional classi­
cal criticism, which sought to attribute the 
success of literary works to their balance of 
certain technical elements—diction, thought, 
metaphor, music, etc.—he saw the source of 
the sublime in the moral, emotional, and 
imaginative depth of the writer and its expres­
sion in the flare-up of genius that rules alone 
could not produce.

The concept had little influence on modern 
criticism until the late 17th and 18th centuries, 
when it had its greatest impact in England. Its 
vogue there coincided with renewed interest 
in the plays of Shakespeare, and it served as 
an important critical basis for Romanticism.
Sublime Porte, also called porte, the gov- 
ernment of the Ottoman Empire. The name 
is a French translation of Turkish Bäbiali 
(“High Gate,” or “Gate of the Eminent”) and 
was once used by Europeans to designate the 
Ottoman government. Bäbiali was the official 
name of the gate giving access to the block of 
buildings in Istanbul that housed the principal 
state departments. Early in the history of the 
Ottoman Empire, the grand viziers became 
powerful, but only in the 17th Century did they 
acquire the official residence, Bäbiali, which 
became the real centre of government. There, 
too, were the offices of the foreign ministry 
and the council of state; hence the application 
of the term to the government as a whole. In 
the late 20th Century, the buildings were the 
seat of a provincial governorate.
submachine gun, lightweight automatic 
small-arms weapon that fires relatively low- 
energy pistol cartridges. Air-cooled and gas- 
operated, the submachine gun can be fired 
from the hip or shoulder. Most types uti- 
lize simple blowback actions. Using cartridges 
in calibres from .45 inch to 9 millimetre, 
they usually have box-type magazines that 
hold from 10 to 50 cartridges, or occasionally 
drums holding more rounds. A short-range 
weapon, the submachine gun is rarely effec­
tive at more than 200 yards. It fires at rates as 
high as 650 or more rounds per minute and 
weighs 6 to 10 pounds.

Developed during World War I, the subma­
chine gun came into great demand during 
World War II because of the need to increase 
the individual soldier’s firepower. The Ger­
mans developed the first such weapons, mod- 
eling them to some extent after the Italian 
double-barreled Villar Perosa, or VP, a 1915 
innovation that fired so fast it emptied its mag­
azine in two seconds. The Germans identified 
their weapon, the first true submachine gun, 
as the MP 18, or the Bergmann Muskete. This 
weapon was first issued in 1918, the last year 
of World War I. In Britain submachine guns 
came to be called machine carbines; in Ger­
many, machine pistols; in the United States, 
submachine guns. The Thompson submachine 
gun (q. v.), or tommy gun, an important Amer­
ican type, was patented in 1920. After 1925 
numerous evolutionary models appeared: the 
Bergmann Model 34 and the Schmeisser 28 
II in Germany, Italy’s Beretta Model 38, and 
the Hungarian Model 43. During and after 
World War II, many new types and models 
appeared: the British 9 mm Sten gun; the So­
viet 7.62 mm PPSh M1941 and PPS M1943; 
the German Schmeisser MP38 and MP40; the 
Israeli Uzi submachine gun (q.v.); the Czech 
Model 23; and the American .45 calibre M3, 
called the “grease gun” because it resembled



the device used to grease automobiles, and 
the M3A1. The 9-pound, all-metal M3 had a 
vertical magazine under the belt.

Typically, expansion gases move a subma­
chine gun bullet forward when the weapon is 
fired. The gases also push the heavy bolt back 
against a spring. The movement extracts and 
ejects the spent cartridge while the magazine 
spring pushes the next bullet into place. Hold­
ing the trigger down causes the strong spring 
behind the bolt to maintain its pressure until 
all the rounds have been used. New mod­
els have incorporated many new concepts to 
reduce weight, increase safety, and simplify 
maintenance.
submarine, a naval vessel capable of operat- 
ing underwater for sustained periods of time. 
Submarines played a major role in naval war­
fare during both world wars. Germany’s sub­
marines, called U-boats, were especially impor­
tant. (See U-boat.) Conventionally powered 
submarines used diesel engines for propulsion 
while on the surface of the water and battery- 
powered electric motors for propulsion while 
submerged. These submarines sank enemy 
merchant vessels by launching torpedoes at 
them. Diesel-electric submarines usually trav- 
eled on the surface and could operate at high 
speed for only a few hours while submerged. 
While many smaller navies still build con­
ventionally powered submarines, the nuclear- 
powered submarine, capable of operating at 
high speeds underwater for months at a time, 
has become a more important weapon system 
and is regarded by some naval strategists as 
the most potent of all naval warships.

A brief treatment of submarines follows, For 
füll treatment, see macropaedia: War, The 
Technology of.

Construction features. To operate underwa­
ter a submarine has a strengthened steel huil 
that protects the crew, machinery, and certain 
equipment from water pressure. A double-hull 
technique is generally used, with the space be­
tween the inner (pressure) huil and outer huil 
providing room for water ballast, fuel tanks, 
and missile-launching tubes. Above the sub­
marine’s huil is a conning tower, or sail struc­
ture, housing retractable periscopes, radar and 
radio antennae, and snorkel tubes and provid­
ing a platform, or bridge, for the navigating 
officers and lookouts when the submarine is 
on the surface.

Normally, the submarine submerges by flood- 
ing its water-ballast tanks to attain a neutral 
buoyancy and then diving by forward mo­
tion coupled with the use of small diving 
planes, somewhat like rotating wings. Most 
submarines have stern diving planes and a 
second pair installed on their sail structure or 
at the bow. To surface, the submarine uses 
the diving planes and forward motion, sup- 
plemented by the expulsion of water from the 
ballast tanks with compressed air.
Sensors. The prime sensors of a submarine 

are sonars, periscopes, and radars. Submarines 
employ both passive sonar (sound detection 
and ranging), which listens for the noises gen- 
erated by another submarine or a surface ship, 
and active sonar, which sends out an acoustic 
pulse that is reflected upon hitting another 
vessel. The submarine uses sonar for detec­
tion of an enemy, for seafloor and under-ice 
navigation, and for directing torpedoes. The 
periscope is a viewing tube that can be ex- 
tended above a submerged submarine in order 
to scan the surface for other ships. Modern 
periscopes are about 40 feet (12 m) long and 
taper to about 1 inch (2.5 cm) in diameter 
at the top to reduce detection from the sur­
face. Radar is used primarily for navigation in 
Coastal waters.

Propulsion. Conventional submarines are 
fitted with diesel engines for surface propul­
sion and to recharge the batteries that power 
the electric motors for propulsion underwater. 
Diesel-electric submarines periodically raise a

snorkel device to draw in air for the diesel 
engines and crew and to carry away exhaust 
gases. Once submerged, the diesel engines are 
shut down, and electric motors are started, 
tuming the same propeller shafts. The electric 
motors, drawing their energy from the storage 
batteries, require no combustion and can be 
used without regard for the submarine’s air 
supply. Electric motors have the additional 
advantage of being quiet, an important factor 
in submarine operations.

The power plant of a nuclear-powered sub­
marine consists of an atomic reactor that 
generates enormous amounts of heat through 
nuclear fission. The heat is carried by the pri­
mary coolant (usually pressurized water) to a 
steam generator, where the heat is transferred 
to a secondary water system that creates steam 
to drive the submarine’s turbines. Nuclear- 
power plants are “refueled” by replacement of 
the uranium core in their nuclear reactor. The 
cores now installed in nuclear submarines can 
propel the ship for distances as great as 400,-
000 miles (640,000 km) before needing to be 
replaced.

Weapons. The primary weapon of the sub­
marine has traditionally been the torpedo 
(q.v.), a self-propelled underwater missile 
that is launched from the submarine, trav- 
els through the water, and explodes when it 
hits another vessel. Modem submarines are 
fitted with intemal toipedo-launching tubes 
21 inches (53 cm) in diameter and about 21 
feet (6.4 m) long. The tubes are horizontal in 
the bow or amidships, with some submarines 
also having stern tubes. Each tube has doors 
at both ends so that the inner door can be 
opened when the outer door is closed and vice 
versa, permitting firing and reloading without 
water entering the submarine.

Most torpedoes today are intended for use 
against other submarines. They either home 
in on their target acoustically using self- 
contained active sonar or are guided by elec­
tronic commands passed to tfiem through a 
threadlike wire that is paid out behind the 
torpedo as it travels away from the launching 
submarine. Another antisubmarine weapon is 
the rocket-launched depth bomb. Fired while 
the craft is submerged, this weapon leaves the 
water and travels through the air on a ballistic 
trajectory. The weapon reenters the water an 
estimated 25 to 30 miles (40 to 48 km) from 
the launching submarine, and its nuclear war­
head detonates, killing any submarine within
1 or 2 miles (1.5 or 3 km).
Underwater-launched cruise missiles are de­

signed for short-range (450 miles [720 km]) 
use against surface ships or medium-range 
(1,400 miles [2,500 km]) attack against land 
targets. The latter type, which includes the 
U.S. Tomahawk and the Soviet SS-N-21, can 
carry a nuclear warhead of up to 200 kilotons.

Submarine-launched ballistic missiles (or 
SLBMs) are strategie weapons intended for 
use against cities and other fixed land tar­
gets. Such missiles are carried only by nu­
clear-powered submarines, which are called 
“strategie” submarines to distinguish them 
from the ship- and submarine-killing “attack” 
submarines. SLBMs are launched underwater 
from vertical tubes aft of the sail structure. To 
accommodate as many as 24 of these weapons, 
strategie submarines have grown larger than 
most modern cruisers. The U.S. Trident II 
SLBM has a range of 6,500 nautical miles 
(12,000 km) and carries up to 14 indepen- 
dently targetable warheads, each containing a 
150-kiloton nuclear device. The Soviet SS-N- 
20 SLBM has a range of 4,500 nautical miles 
(8,300 km) and carries up to 10 warheads 
of 100-kiloton strength. Such weaponry has 
armed each modern strategie submarine with 
more explosive power than was used by all 
the combatant nations in World War II.
submarine canyon, any of a class of narrow, 
steep-sided valleys cut into Continental slopes.

343 submarine fan

Submarine canyons are so called because they 
resemble river canyons on land.

A brief treatment of submarine canyons fol­
lows. For füll treatment, see macropaedia: 
Oceans.
Undersea canyons are found along the slopes 

of most Continental margins. They also oc­
cur along the slopes of the Hawaiian Islands 
and possibly certain other ocean islands. The 
majority of these Y-shaped depressions have 
steep, rocky walls thousands of metres high. 
Those of the Grand Bahama Canyon, which 
are thought to be the highest, rise nearly five 
km (three miles) from tfie canyon floor. The 
walls of the Grand Canyon of the Colorado 
River, by comparison, measure about 1.6 km 
(one mile) high. Most submarine canyons ex- 
tend only about 48 km (30 miles) or less in 
length, but a few are more than 320 km (200 
miles) long. They usually are many kilometres 
in width, as, for instance, the Grand Bahama 
Canyon, which measures 37 km (23 miles) at 
its widest point.
A relatively large number of submarine 

canyons are located directly off river canyons 
of adjacent land areas and may have once 
been connected to the latter. Yet, in most 
cases, the characteristics of the submarine va­
riety and those of the nearby land canyons 
are quite distinct. The submarine canyons, 
for example, tend to have steeper side slopes, 
much higher gradients, and considerably nar- 
rower floors. Moreover, the drainage pattem 
of submarine canyons differs from that of 
their terrestrial counterparts. The submarine 
canyons have a substantial number of tribu- 
taries at their heads but generally do not have 
as many tributaries in their lower courses as 
do the land canyons.

There exist at the mouths of many sub­
marine canyons enormous fanlike sediment 
deposits similar to the alluvial fans associated 
with many river canyons. The Sediments of 
such a marine fan appear to have been chan- 
neled down the canyon by large-scale turbid- 
ity currents—i.e., gravity-induced underflows 
of denser water, known as density currents, 
in which the density difference is caused by 
suspended debris.

For years the origin of submarine canyons 
has been the subject of much debate among 
investigators. Various ideas have been pro­
posed, but prevailing theory favours subaerial 
erosion as the starting point for a good 
number of undersea canyons. Such erosion 
is thought to have begun with the lower- 
ing of sea level during the glaciations of the 
Pleistocene epoch (about 1,600,000 to 10,000 
years ago). It is perceived, however, that sub­
aerial erosion alone could scarcely have exca­
vated deep canyons that extend down to the 
seafloor. Evidence seems to suggest that the 
principal agents responsible for the formation 
of submarine canyons are marine processes, 
most notably the erosion and transportation 
of Sediments by turbidity currents activated by 
the slumping of unconsolidated rock material 
near the heads of the canyons.
submarine fan, accumulation ofland-derived 
sediment on the deep seafloor; in configura- 
tion, a fan is like the section of a very low 
cone, with its apex at the lower mouth of a 
submarine canyon incised into a Continental 
slope. Submarine canyons have steep courses 
with high walls and funnel occasional dense 
slurries of water and terrigenous sediment (tur­
bidity currents) to the abyssal seafloor. Upon 
reaching the base of the submarine canyon, 
the sudden loss of gradiënt and confinement 
lessens the velocity of a turbidity current, and 
the suspended matter begins to drop out of 
suspension. Finer and finer particles are de­
posited as the turbidity current continues to 
decelerate down the fan. Thus, the sediments
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of a submarine fan consist largely of succes­
sive layers of sandy material, each of which 
grades upward into finer material. Submarine 
fan valleys, with low relief and natural levees, 
commonly occur on submarine fans, branch- 
ing outward and downward into distributary 
channels, which serve to distribute the turbid­
ity current sediment over the entire fan by 
migrating laterally in much the same way that 
the distributaries of a river delta do. Several 
fans may coalesce laterally, forming a Conti­
nental rise.
submarine fracture zone, long, narrow, and 
mountainous submarine lineation that gener­
ally separates ocean-floor ridges that differ in 
depth by as much as 1.5 km (0.9 mile).

The largest fracture zones, in the eastern Pa­
cific, are several thoüsand kilometres long, 100 
to 200 km (60 to 125 miles) wide, and pos­
sess several kilometres of vertical relief. Each 
Pacific fracture zone is actually a complex of 
ridges and intervening troughs hundreds of 
kilometres long and tens of kilometres wide. 
Numerous shorter fracture zones in the At­
lantic are intimately associated with the Mid-
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oceans, the fracture zones are nearly paral­
lel, trending almost east-west. Indian Ocean 
bathymetry has not been as well studied, but 
several north-south fracture zones compara- 
ble to the east Pacific features have been de- 
lineated there.

The ocean floors possess remarkably regu­
lär striped pattems of variations in magnetic 
intensity, displaying a striking mirror-image 
symmetry across ridge or rise axes. The ap­
parent offsets of ridge crests along fracture 
zones are duplicated by offsets in the mag­
netic stripes. Off North America, the Pacific 
seafloor lacks a mid-oceanic ridge, but there 
the magnetic stripes also appear offset, by as 
much as 1,175 km (730 miles) along the Men- 
docino Fracture Zone. Earthquakes do not 
occur along fracture zones except where they 
offset an oceanic ridge or rise axis.

The relationships between fracture zones and 
magnetic and seismic phenomena can be ex- 
plained by the theory of plate tectonics (q.v.), 
notably in terms of the mechanism of seafloor 
spreading. According to this theory, oceanic 
rises and ridges are centres of spreading along 
which volcanic material from the Earth’s 
mantle continually rises and is emplaced as 
successive vertical slabs. As each slab solidi­
fies and cools, the magnetic minerals in the 
new oceanic ernst become magnetized in ac- 
cordance with the prevailing orientation and 
alignment of the Earth’s fluctuating magnetic 
field. The newly formed slab is split contin- 
uously along the spreading centre, and the 
halves become integral parts of two rigid plates 
moving away from each other. Thus, that por­
tion of a fracture zone along an offset ridge 
axis is a fault boundary between the oppo- 
sitely moving plates and is called a ridge-ridge 
transform fault. The differential movement 
along a transform fault agrees with the fault 
motions determined by seismic analyses. Dif­
ferential movement and earthquakes do not 
occur beyond an offset because the seafloor 
areas on both sides of the fracture zone in 
such localities are parts of single lithospheric 
plates with unified motion.
submarine gap, also called abyssal gap, 
steep-sided furrow that cuts transversely across 
a ridge or rise; such a passageway has a 
steeper slope than either of the two abyssal 
plains it connects. Grooves known as inter- 
plain channels exist in many submarine gaps; 
the Sediments in these channels are continu- 
ously graded. The graded Sediments, in con- 
junction with the gradiënt and the furrowed 
topography of the gaps, suggest that turbid­
ity currents flow through the gaps, from the

higher abyssal plain to the lower. Turbidity 
currents transport and differentially deposit 
sedimentary material, while eroding the inter- 
plain channels.
submarine mine, underwater weapon de­
signed to explode when a target presents itself. 
See mine.
submarine plateau: see oceanic plateau.
submarine slump, in a submarine canyon 
or on a Continental slope, relatively rapid and 
sporadic downslope composed of sediment 
and organic debris that has built up slowly 
into an unstable or marginally stable mass. 
The greatest documented distance that an in­
dividual slump has transported sediment is 
120 m (400 feet), in Scripps Canyon off La 
Jolla, Calif. After an individual slump in a 
canyon, however, the material tends to con­
tinue falling in a series of slumps until the 
sediment mass attains a lesser, more stable 
slope. A slumping episode may trigger other 
slumps farther down the canyon or may create 
turbid, dense slurries of water and sediment, 
which flow downslope as turbidity currents.
submissive behaviour, form of animal be­
haviour in which one individual attempts 
through appeasement displays to avoid injury 
by a dominant member of its own species. 
Appeasement displays are commonly found 
in species that are well armed (e.g., cami- 
vores) and social. The displays, even when 
performed by adult males, commonly incor- 
porate elements of infantile behaviour (e.g., in 
wolves, rolling over and begging for food) or 
of precopulatory behaviour (e.g., in baboons, 
presenting the buttocks to the dominant an­
imal). Sometimes the submissive animal ex­
posés its most vulnerable spot, such as the 
throat, to the dominant animal.

Submissive displays, and their calming effect 
on the dominant animal, have evolved be­
cause they prevent fighting that might result 
in unnecessary injury to members of a social 
group dependent on each other for their wel­
fare. See also dominance hiefarchy.
suboscine, in general, any bird of the subor- 
ders Eurylaimi, Tyranni, and Menurae of the 
order Passeriformes (perching birds, or passer- 
ines) as distinguished from an oscine, or song- 
bird (q.v), a member of the suborder Passeres. 
The term suboscine implies, perhaps rightly, 
that birds of this group are more primitive 
in anatomy and behaviour than the oscines, 
which are usually considered the most highly 
specialized of birds.
Subotica, Hungarian szabadka, town in the 
autonomous pokrajina (province) of Vojvo­
dina in Serbia, Yugoslavia. It lies along the 
Belgrade-Budapest railway line near the Hun­
garian border. It is the market centre of the 
Backa, a fertile agricultural district in which 
paprika is a specialty. The town is also an 
industrial centre, with a large thermal-power 
station. Metal consumer goods, fertilizers, and 
fumiture are the major products. The town 
has several advanced vocational schools and 
economic and law faculties. Subotica was first 
mentioned in 1391, and it was included in 
Austria’s military frontier after the defeat of 
the Turks in the late 17th Century. In spite 
of its large population of Hungarian descent, 
it became part of Yugoslavia in 1918. Pop. 
(1981) 100,516.
subpoena, formal instrument issued by a 
court, grand jury, legislative body or Com­
mittee, or a duly authorized administrative 
agency, commanding an individual to appear 
before it at a specific time to give testimony, 
oral or written, for the party named in the 
document. The subpoena is used only in 
common-law countries, but it is similar to the 
citation or vocatio in jus of civil or canon 
law. A subpoena duces tecum commands the 
recipiënt to present in court certain evidence,

usually documents or papers, that is necessary 
to the successful resolution of the controversy.
Subrahmanya (Hindu god): see Skanda.
Subrahmanya C., Bharati (Tamil writer): 
see Bharati, Subrahmanya C.
subsidence, sinking of the Earth’s surface in 
response to geologie or man-induced causes. 
When subsidence occurs in great beits, provid- 
ing troughs for the accumulation of Sediments, 
the resulting features are termed geosynclines; 
nonlinear subsidence produces basins and ir­
regulär depressions. Subsurface solution dur­
ing cave formation may lead to a series of 
subsidence features at the ground surface, 
which, collectively, are termed karst (q.v.) to­
pography. Similar effects can be produced 
by mining or by the extraction of water or 
petroleum by means of wells. Subsidence also 
has been produced by the irrigation of virgin 
areas of alluvial deposits; initial water Penetra­
tion causes reorientation of constituent parti­
cles and a consequent compaction of sediment 
in the wetted areas. See also geosyncline.
subsidy, a direct or indirect payment, eco­
nomic concession, or privilege granted by a 
government to private firms, households, or 
other governmental units in order to promote 
a public objective. Identification of a subsidy 
is often complicated because of the variety of 
subsidy instruments, the multiplicity of the 
objectives they are designed to serve, and the 
complexity of their effects.

Subsidies to transportation, housing, agricul­
ture, mining, and other industries have been 
instituted on the grounds that preservation or 
expansion of these industries, even at a cost 
to the general public, is in the public inter­
est. Subsidies to the arts, Sciences, humanities, 
and religion have also been instituted in many 
nations because of the inability of the private 
economy to support these functions at a level 
consistent with public policy.

The term also includes grants of money or 
other aid made by a central government to 
a local one to promote objectives in which 
the central government has an interest (e.g., 
grants-in-aid). More broadly defined, subsidies 
include welfare payments designed to amelio- 
rate inequalities in the distribution of income 
and also other governmental programs de­
signed to mitigate the effects of market forces.

Regardless of the form that subsidies take, 
their purpose is to alter the results created by 
otherwise free markets and unimpeded com­
petition in a direction considered more con­
sistent with the objectives of public policy. 
The effect of subsidies is to encourage the 
growth of subsidized industries relative to in­
dustries that do not receive subsidies and thus 
to alter the uses to which an economy puts its 
resources.

Subsidies have a long history in all nations. 
They were extensively employed by govern­
ments during the mercantilist period preced- 
ing the Industrial Revolution, when it was 
thought that the accumulation of gold through 
a favourable balance of trade required the 
protection of domestic manufacturers. Such 
protectionist doctrines have often been viewed 
with skepticism. Nevertheless, protectionism 
continues as a part of national economie pol­
icy in most nations of the world. In nations in 
which a strong central government influences 
the price and production policies of domestic 
industries, the subsidy device is replaced by 
comprehensive economie planning.

Subsidies are implemented through a variety 
of financial techniques, such as (1) direct pay­
ments in cash or land, (2) governmental Pro­
vision of goods or services at prices below the 
normal market price, (3) governmental pur­
chase of goods or services at prices in excess 
of the market price, and (4) tax concessions 
and similar inducements. In addition, there 
are numerous governmental policies that have 
subsidy effects, such as regulatory Statutes



that soften the full force of competition, poli­
cies that require the purchase of goods from 
favoured producers or nations, and protective 
wage and price legislation.
A distinction is sometimes made between 

direct, or visible, subsidies (such as direct pay- 
ments for ship construction and airline Opera­
tion), which are easy to identify and measure, 
and indirect, or concealed, subsidies (such as 
price ceilings or floors, tariffs, and tax con- 
cessions), which are difficult to identify and 
always difficult to measure. Historically, di­
rect subsidies have been employed most ex- 
tensively to promote the development of the 
transportation industries. Ocean shipping and 
aviation have been viewed as important in­
struments of defense and foreign policy by all 
nations, and the development of land trans­
portation has been considered a prerequisite 
for domestic economic development. Indirect 
subsidies arise when governments purchase di­
rectly from private producers at higher-than- 
market prices, maintain higher prices through 
manipulation of markets, provide services to 
private enterprises at prices below the cost of 
providing the service, or grant special tax con- 
cessions.
Although subsidies are initiated and justified 

in terms of benefits to the general public, 
they result in either a higher level of general 
taxation or higher prices for consumer goods. 
They may also encourage the preservation of 
inefficiënt producers. The test of the desirabil- 
ity of a subsidy hinges on a comparison of the 
public benefits (which are usually diffuse and 
difficult to measure) with their costs in terms 
of higher prices, taxes, and inefficiency.
substantive dye: see direct dye.
subtropical high, one of several regions of 
semipermanent high atmospheric pressure lo­
cated over the oceans near 35° latitude in both 
the northem and southem hemispheres of the 
Earth. The highs, which are apparently of dy­
namic rather than thermal origin, are most 
intense and dosest to the poles in summer. 
The circulation around the highs is clockwise 
in the Northem Hemisphere and counter- 
clockwise in the Southem Hemisphere. There 
is also, especially on the eastem and equator- 
ward sides of the highs in the lower portions 
of the troposphere (air layer that extends from 
the Earth’s surface up to 10 km [6 miles]), a 
component of motion directed across the iso- 
bars (lines connecting points of equal atmo­
spheric pressure) toward lower pressure. This 
low-level divergent motion is compensated by 
motion toward the centre at high levels and a 
broad zone of descending air, most noticeable 
over the eastem half of the highs. The subsid- 
ing air warms by compression and, coupled 
with cooling of the lowest layers overlying the 
cold ocean currents normally found off the 
west coasts of the continents, forms a pro- 
nounced temperature inversion (cold air over 
warm), called the trade-wind inversion. The 
inversion acts as a barrier to vertical convec- 
tion and is largely responsible for the aridity 
and high frequency of fog found along the 
west coasts of the subtropical continents, es­
pecially in summer.
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Subud, religious movement, based on spon- 
taneous and ecstatic exercises, founded by an 
Indonesian, Muhammad Subuh, called Bapak. 
A student of Süfism (Islämic mysticism) as a 
youth, Bapak had a powerful mystical experi­
ence in 1925, and in 1933 he claimed that the 
mission to found the Subud movement was 
revealed to him. The movement was restricted 
to Indonesia until the 1950s, when it spread 
to Europe and America, at first principally

among followers of the Russian-bom mystical 
philosopher Georgy Gurdjieff.

The central feature of Subud is the lati- 
han, its only group spiritual activity, which is 
usually held for an hour twice a week. Dur­
ing latihan, undergone by men and women 
in separate rooms, members allow the power 
of God to express itself through unrestrained 
spontaneous activity. The latihan includes un- 
programmed singing, dancing, shouting, and 
laughter. Participants often report strong feel- 
ings of rapture and release, äs well as psycho­
logical and physical healing. Subud has little 
doctrinal teaching, except for the belief in 
divine power and higher centres of conscious­
ness implied by the latihan.
subway, also called u n d e r g r o u n d , t u b e , or 
m é t r o , underground railway system used to 
transport large numbers of passengers within 
urban and suburban areas. Subways are usu­
ally built under city streets for ease of con­
struction, but they may take shortcuts and 
often must pass under rivers. Outlying sections 
of the system usually emerge aboveground, 
becoming conventional railways or elevated 
transit lines. Subway trains are usually made 
up of a number of cars operated on the mul- 
tiple-unit system.

The first subway system was proposed for 
London by Charles Pearson, a city solicitor, as 
part of a city-improvement plan shortly after

Workers excavating a “tube” for the London subway, 
with the help of a tunneling shield, c. 1900
Mary Evans Picture Library

the opening of the Thames Tunnel in 1843. 
After 10 years of discussion, Parliament au- 
thorized the construction of 3.75 miles (6 km) 
of underground railway between Farringdon 
Street and Bishop’s Road, Paddington. Work 
on the Metropolitan Railway began in 1860 
by cut-and-cover methods—that is, by making 
trenches along the streets, giving them brick 
sides, providing girders or a brick arch for the 
roof, and then restoring the roadway on top. 
On Jan. 10, 1863, the line was opened using 
steam locomotives that burned coke and, later, 
coal; despite sulfurous fumes, the line was a 
success from its opening, carrying 9,500,000
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passengers in the first year of its existence. 
In 1866 the City of London and Southwark 
Subway Company (later the City and South 
London Railway) began work on their “tube”

The Mayakovskaya Station (1938-39) in the Moscow 
subway
©  J. Messerschmidt from Bruce Coleman, Inc.

line, using a tunneling shield developed by 
J.H. Greathead. The tunnels were driven at 
a depth sufficiënt to avoid interference with 
building foundations or public-utility works, 
and there was no disruption of Street traffic. 
The original plan called for cable Operation, 
but electric traction was substituted before the 
line was opened. Operation began on this first 
electric underground railway in 1890 with a 
uniform fare of twopence for any joumey on 
the 3-mile (5-kilometre) line. In 1900 Charles 
Tyson Yerkes, an American railway magnate, 
arrived in London, and he was subsequently 
responsible for the construction of more tube 
railways and for the electrification of the cut- 
and-cover lines. During World Wars I and 
II the tube stations performed the unplanned 
function of air-raid shelters.

Many other cities followed London’s lead. 
In Budapest, a 2.5-mile (4-kilometre) electric 
subway was opened in 1896, using single cars 
with trolley poles; it was the first subway on 
the European continent. Considerable savings 
were achieved in its construction over earlier 
cut-and-cover methods by using a flat roof 
with steel beams instead of a brick arch, and 
therefore, a shallower trench.

In Paris, the Métro (Chemin de Fer Métro- 
politain de Paris) was started in 1898, and 
the first 6.25 miles (10 km) were opened in 
1900. The rapid progress was attributed to the 
wide streets overhead and the modification 
of the cut-and-cover method devised by the 
French engineer Fulgence Bienvenue. Verti-

The Metro Center Station in the Washington, D.C., subway, opened 1976
Stuart Cohen—Comstock, Inc.
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cal shafts were sunk at intervals along the 
route; and, from there, side trenches were dug 
and masonry foundations to support wooden 
sh uttering were placed immediately under the 
road surfaces. Construction of the roof arch 
then proceeded with relatively little distur- 
bance to Street traffic. This method, while it is 
still used in Paris, has not been widely copied 
in subway construction elsewhere.

In the United States the first practical sub­
way line was constmcted in Boston between 
1895 and 1897. It was 1.5 miles (2.4 km) long 
and at first used trolley streetcars, or tramcars. 
Later, Boston acquired conventional subway 
trains. New York City opened the first section 
of what was to become the largest system in 
the world on Oct. 27, 1904. In Philadelphia, 
a subway system was opened in 1907, and 
Chicago’s system opened in 1943. Moscow 
constmcted its original system in the 1930s.

In Canada, Toronto opened a subway in 
1954; a second system was constmcted in 
Montreal during the 1960s using Paris-type 
mbber-tired cars. In Mexico City the first 
stage of a combined underground and surface 
metro system (designed after the Paris Métro) 
was opened in 1969. In South America, the 
Buenos Aires subway opened in 1913. In 
Japan, the Tokyo subway opened in 1927, the 
Kyöto in 1931, the Osaka in 1933, and the 
Nagoya in 1957.

Automatic trains, designed, built, and oper­
ated using aerospace and computer technol­
ogy, have been developed in a few metropoli­
tan areas, including a section of the London 
subway system, the Victoria Line (completed 
1971). The first rapid-transit system to be de­
signed for completely automatic Operation is 
BART (Bay Area Rapid Transit) in the San 
Francisco Bay area, completed in 1976. Trains 
are operated by remote control, requiring only 
one crewman per train to stand by in case 
of computer failure. The Washington, D.C., 
Metro, with an automatic railway control Sys­
tem and 600-foot- (183-metre-) long under­
ground coffered-vault stations, opened its first 
subway line in 1976. Air-conditioned trains 
with lightweight aluminum cars, smoother 
and faster rides due to refinements in track 
constmction and car-support Systems, and at­
tention to the architectural appearance of and 
passenger safety in underground stations are 
other features of modem subway constmction.
succession (law): see inheritance.
succinic acid, also called b u t a n e d i o i c  a c i d , 
a dicarboxylic acid that is widely distributed 
in almost all plant and animal tissues and 
that plays a significant role in intermediary 
metabolism. It is a colourless crystalline solid, 
soluble in water, with a melting point of 
188° C.
Succinic acid was first obtained as a distilla- 

tion product of amber (Latin: succinum), for 
which it is named. The common method of 
synthesis of succinic acid is the catalytic hy- 
drogenation of maleic acid or its anhydride, 
although other methods are being used and 
investigated. Succinic acid has uses in certain 
dmg compounds, in agricultural and food 
production, and in manufacturing.
succuhus, female form of an incubus (q.v.)>
succulent, any plant that has fleshy and thick 
tissues adapted to water storage. Some plants 
(such as cacti) store water only in the stem and 
have no leaves or very small leaves, whereas 
other plants (e.g., agaves) store water mainly 
in the leaves. Most succulents have deep or 
broad root Systems and are native to either 
deserts or regions that have a semiarid season.
Suceava, judet (county), northeastern Roma­
nia, occupying an area of 3,303 square miles 
(8,555 square km) and bounded on the north

by the Ukrainian S.S.R. of the Soviet Union. 
The Eastem Carpathian Mountains, including 
the Stini§oara range, and the sub-Carpathians 
lie in the east. Settlement areas are in the 
valleys and lowlands. The Siret River flows 
southeastward, marking the county’s eastern 
border, and the Suceava and Bistrifa rivers 
also drain southeastward. Suceava (q. v.) city is 
the county Capital.

Industries in Suceava city and in other 
towns produce timber, textiles, leather goods, 
and foodstuffs. There are salt mines in 
Cacica, barite mines in Ostra, and manganese 
mines near Vatra-Domei, Iacobeni, and §aru- 
Domei. Poiana-Stampei is a peat-production 
centre. Agricultural activities consist of live- 
stock raising and cereal growing. Towns in the 
county include Fälticeni, Siret, Rädäuji, and 
Cimpulung Moldovenesc. Several monasteries 
with frescoed exteriors are found in the area. 
Suceava city is a centre for air, highway, and 
railway connections. Pop. (1986 est.) 679,964.
Suceava, city, Capital of Suceava judei (coun­
ty), northeastern Romania. Founded on a ter- 
race above the right bank of the Suceava River 
before the 14th Century, it was the Capital 
of northern Moldavia from 1375 until 1565, 
when the Capital was moved to Ia§i. During 
the reign of Stephen (§tefan) the Great in the 
15th Century, Suceava developed as a trading 
centre and customs point, with many ware- 
houses and a strong citadel. The town began to 
decline in importance after the Turks ravaged 
it in the 16th Century. Historie monuments 
include the citadel, which has been excavated; 
the 14th-century Miraufi Church; the 16th- 
century Church of St. George (with fine fres- 
coes); and the Church of St. Demetrius (with 
a massive bell tower). The city has a regional 
museum and library. Economically important 
industries include meat processing, timber, 
and pulp and paper manufacture. Pop. (1985 
est.) 88,315.
Sucellus, powerful and widely worshiped 
Celtic god; his iconographic symbols were 
usually his mallet and libation saucer, indica- 
tive of his powers of protection and Provision. 
His Irish equivalent seems to have been the 
Dagda.

Sucellus, bronze Statuette known as 
“Le dleu au Maillet,” about a d  200; 
in the Musée du Vin de Bourgogne, 
Beaune, Fr.
By courtesy of the Musee du Vin de Bourgogne, 
Beaune, France

Sucellus was possibly one of the Gaulish gods 
who were equated by Julius Caesar with the 
Roman god Dis Pater, from whom, according 
to Caesar, all the Gauls believed themselves 
to be descended. Sucellus was sometimes por- 
trayed with a cask of liquid or with a drinking 
vessel, which may indicate that he was one of 
the gods who presided at the otherworld feast. 
He was also often accompanied by a dog, an 
animal that played an important role in Celtic 
religion.
Suchan (Russian S.F.S.R.): see Partizansk. 
Süchbaatar (Mongolia): see Sühbaatar.
Suchet, Louis-Gabriel, duc (duke) d ’Al- 
BUFERA DA Valencia (b. March 2, 1770, 
Lyon—d. Jan. 3, 1826, Marseille), marshal of

Marshal Suchet, detail of a portrait by 
Paulin-Guérin; in the Musée National 
du Chateau de Versailles
Giraudon/Art Resource, New York City

France, one of the most brilliant of Napoleon’s 
generals, most notably as commander of the 
Aragon armies in the Peninsular War.
The son of a Lyon silk manufacturer, he 

originally had intended to follow his father’s 
business; but, having in 1792 served as a vol- 
unteer in the cavalry of the national guard, 
he manifested military abilities that secured 
his rapid promotion. As chef de bataillon he 
was present at the siege of Toulon in 1793, 
and, after serving in Tirol in 1797 and also in 
Switzerland in 1797-98, he was made chief of 
staff to Guillaume Brune. In July 1799 he was 
made general of division and chief of staff to 
Barthélemy Joubert in Italy, and in 1800 he 
was named by André Masséna his second in 
command.

Suchet’s action contributed to the success 
of Napoleon’s Crossing the Alps, which cul- 
minated in the Battle of Marengo on June 
14. In the campaigns of 1805 and 1806, he 
served at Austerlitz, Saalfeld, Jena, Pultusk, 
and Ostrol^ka. He obtained the title of count 
on March 19, 1808, and soon afterward was 
ordered to Spain. He annihilated the British 
army at Maria on June 14, 1809, and on 
April 22, 1810, he defeated another force at 
Lerida. Suchet in 1812 conquered Valencia 
and received the title of Duke d’Albufera da 
Valencia (1812).
When the tide tumed against the French, 

Suchet defended his conquests step by step 
until compelled to retire into France. By Louis 
XVIII he was made a peer of France, but, 
having rallied to Napoleon during the Hun- 
dred Days, he was deprived of his peerage in 
1815.
Suchos (Egyptian god): see Sebek.
Suchow, Wade-Giles romanization h s ü - 
c h o u , formerly (1912-45) t ’u n g - s h a n , Pin­
yin x u z h o u , or t o n g s h a n , city in north- 
western Kiangsu sheng (province), China. For 
some years following 1949 it was in Shantung 
province. T’ung-shan is the name of the hsien 
(county) in which the city is situated.

Suchow is located in the gap in the Shantung 
Hills that forms a southwestem extension into 
the North China Plain. Through this gap flows



the Fei-huang Ho (river), which joins the Ssu 
Shui and the Grand Canal, thus providing 
a water route southeastward to Ch’ing-chiang 
and thence to the Yangtze River. The gap was 
utilized by a canal built in the 2nd Century 
b c  during the Han dynasty (206 b c - a d  220) 
to connect Lo-yang (in what is now Honan 
Province) with the Lower Huai Ho Valley. 
The route, known as the Old Pien Canal, was 
replaced after the construction of the New 
Pien Canal in 607, which took a route farther 
southward. Suchow, nevertheless, remained a 
route centre and a major commercial city un­
til the 12th Century.

In this early period it was sometimes known 
as P’eng-ch’eng—the name of the county es­
tablished there by the Ch’in dynasty (221 — 
206 b c ) in 220 b c . Besides being a transporta­
tion centre, it was a city of strategie value. 
Throughout the T’ang dynasty (618-907) it 
was a heavily garrisoned stronghold, protect- 
ing the vital supply line of the New Pien 
Canal from invasion by the semi-independent 
provincial governors of Shantung and Hopeh. 
During the Five Dynasties (907-960), it was 
also a hotly contested strategie base in strug- 
gles between the dynasties of the northeast 
and the independent States farther south.
During the 12th Century, it declined some­

what until, in 1194, the Huang Ho abandoned 
its old course north of the Shantung Penin­
sula to flow through the gap at Suchow and 
join the old course of the Huai Ho at Ch’ing- 
chiang on its way to the sea. This develop­
ment placed Suchow at the junction between 
the Huang Ho and the Grand Canal. A new 
canal, built in 1276 to supply the Mongol Cap­
ital at Peking, also passed through Suchow. As 
the Grand Canal and its grain traffic gained 
in importance from the 14th Century onward, 
Suchow regained its former prosperity. Un­
der the Ch’ing dynasty (1644—1911/12) it was 
raised to the status of a superior prefecture 
(fu), Hsü-chou. In the last years of the Ch’ing, 
like other towns on the Grand Canal, it lost a 
certain degree of its importance. In the 1850s, 
moreover, the Huang Ho returned to its old 
course, removing its westward waterway link.

In 1912 Suchow was joined by the railway 
to both Peking and the Yangtze (at Nan-ching 
[Nanking]). With the completion of the Lung- 
hai Railway, it also became a rail junction be­
tween major east-west and north-south trunk 
railways. Another rail line runs east to the Yel­
low Sea port of Lien-yün-kang. In the period 
before World War II it became a commercial 
and collecting centre for the agriculture of 
southwestem Shantung, southeastem Honan, 
northern Kiangsu, and Anhwei. In 1938, dur­
ing the Sino-Japanese War (1937-45), it was 
the site of a desperate battle, and, in the Com­
munist Revolution of 1945-49, it was the site 
of the greatest and most decisive battle be­
tween the Communist and Nationalist armies, 
in which some 500,000 men were engaged on 
each side in bloody fighting that lasted for 
more than a month.

Since 1949 Suchow has developed not only 
as a regional commercial centre but also as 
the chief city of a mining district. It is the 
centre of a rich coalfield, with mines in the 
immediate vicinity at Hsia-ch’iao, Hsin-ho, 
Chia-wang, and Han-ch’iao. Its chief indus­
tries are machine building, engineering, and 
cotton textiles. By the early 1970s it had also 
become the site of an important airport, with 
regulär services to Peng, Shanghai, and Hsi-an 
(Sian [Ch’ang-an]) in Shensi. Pop. (1982 est.) 
773,000.
sucker, any of the freshwater fishes of the 
family Catostomidae, similar to and closely 
related to the carp and minnows (Cyprinidae). 
There are about 80 to 100 species of suck­
ers; except for a few in Asia, all are North 
American. Many suckers are almost indis- 
tinguishable from minnows, but catostomids

may often be recognized by the sucking, usu­
ally ventral mouth with protrusible lips.

Suckers live on the bottom of lakes and slow 
streams and feed by sucking up invertebrates 
and plants. Generally rather sluggish fishes,

Sucker (Catostomus)
Grant Heilman—EB Inc.

the species vary considerably in size. The lake 
chubsucker (Erimyzon sucetta), for example, 
is a small species up to 25 centimetres (10 
inches) long; the bigmouth buffalo fish (Ictio- 
bus cyprinellus), a large sucker, measures up 
to 90 centimetres in length and 33 kilograms 
(73 pounds) in weight. Suckers are bony but 
are fished commercially and to some extent 
for sport. The various genera are known by 
such names as hog sucker (Hypentelium), buf­
falo fish (Ictiobus), carpsucker (Carpiodes), 
and redhorse or jumprock (Moxostomd).
suckerfish (fish): see remora.
Suckert, Kurt Erich: see Malaparte, Curzio.
sucket fork, small metal Utensil used for eat- 
ing sweetmeats, or sucket, which has a two- or 
three-pronged fork at one end of the handle 
and a spoon bowl, usually of teaspoon size, 
at the other. A sucket fork is mentioned in 
Edward VI’s inventory of 1549, but most of 
the few surviving English and American ex- 
amples, which are usually made of silver, date 
from the late 17th Century.
sucking, drawing of fluids into the mouth by 
creating a vacuum pressure in the oral cavity. 
Mammalian infants rely on this method of 
food ingestion until they are capable of eat- 
ing more solid substances. A partial vacuum 
is created in the oral cavity by retracting the 
tongue to the back of the mouth. The rear 
portion of the tongue seals against the roof of 
the mouth, allowing liquids to be drawn into 
the front region. When the oral cavity is füll, 
the tongue relaxes, and fluids flow back to the 
throat to be swallowed.
sucking louse, small, wingless, flat insect of 
the suborder Anoplura, with more than 400 
described species and worldwide distribution. 
The sucking louse has piercing and sucking 
mouthparts and lives on blood and tissue flu­
ids of mammals as an ectoparasite (external 
parasite). The adult sucking louse, or true 
louse, glues her eggs, or nits, to the host’s 
hair. The young, which resemble adults when 
they hatch, become sexually mature after sev­
eral molts. The sucking louse ranges in colour 
from whitish to yellow and shows distinct host 
specificity. The presence of related lice on re­
lated groups of hosts may evidence parallel 
evolution of parasites and hosts.
The sucking louse of man, Pediculus hu­

manus, infests the human race wherever hy- 
gienic practices are not maintained. Appar- 
ently man inherited the human louse from 
his primitive ancestors. In heavy infestations 
the human louse (q.v.) may cause serious skin 
irritations, but far more serious is its role as 
a vector of diseases such as typhus, relapsing 
fever, and trench fever. The pubic louse (q.v.) 
is found in the hair of the armpits, in the 
eyebrows and beard, and in the pubic region.
The more important sucking lice that at­

tack domestic animals belong to the genera 
Haematopinus and Linognathus (e.g., the hog
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louse, H. suis; the short-nosed cattle louse,
H. eurysternus; the horse louse, II. asini; the 
long-nosed cattle louse, L. vituli; and the dog 
louse, L. setosus).

D D T , lindane, and other Chemical dusts are 
effective lice insecticides. Poisonous gases, 
Chemical Solutions, and heat sterilization are 
used to delouse clothing. Chemical dips or 
sprays are used on infested domestic animals. 
Predatory mites also help to control lice pop- 
ulations.

To make the best use of the Britannica, 
consult the i n d e x  first

suckling, in mammals, the drawing of milk 
into the mouth from the nipple or teat of a 
mammary gland (i.e., breast or udder). In hu­
man beings suckling is also referred to as nurs- 
ing or breast-feeding. Suckling is the method 
by which newborn mammals are nourished; 
it may last only 10-12 days, as in some ro- 
dents, or more than two years, as in the wal­
rus. Milk composition may alter during the 
growth period, relative to the changing nutri- 
tional needs of the developing young. The un­
derwater suckling of whales is accomplished 
by means of special muscles surrounding the 
teat. When the calf touches the nipple these 
muscles contract, squirting a large jet of milk 
into its mouth.

Weaning is the withdrawal of access to milk; 
this process gradually accustoms the young 
to accept the adult diet. A mother animal 
frequently weans her offspring by responding 
with aggression when the young try to ap­
proach her. When the stimulus provided by 
suckling is withdrawn, lactation (milk produc­
tion) ceases.
Suckling, Sir John (b. February 1609, Whit- 
ton, Middlesex, Eng.—d. 1642, Paris), English 
Cavalier poet, dramatist, and courtier, best 
known for his lyrics.

He was educated at Cambridge and inherited 
his father’s considerable estates at the age of 
18. He entered Gray’s Inn in 1627 and was 
knighted in 1630. He became a prominent 
figure at court with a reputation for being “the 
greatest gallant of his time, and the greatest 
gamester both for bowling and cards”; and 
he is credited with having invented cribbage.

Suckling, oil painting by an unknown artist; in the 
Ashmolean Museum, Oxford
By courtesy of the Ashmolean Museum, Oxford

He was a gentleman of the privy chamber to 
Charles I and a friend of the poets Thomas 
Carew, Richard Lovelace, and Sir William 
Davenant. When the war with the Scots broke 
out in 1639, Suckling raised a troop of sol­
diers, supplying them with horses at his own
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expense, and accompanied Charles I on his 
ill-fated expedition. The costumes of Suck- 
ling’s gaudy warriors and the troop’s poor 
performance in the field were the subjects of 
much ridicule.
In 1641 Suckling took an active part in the 

plot to rescue the Earl of Strafford from the 
Tower. When the plot was discovered, Suck­
ling fled to France and is believed to have 
committed suicide.

Suckling was the author of four plays, 
the most ambitious of which is the tragedy 
Aglaura, magnificently staged in 1637 and 
handsomely printed at the author’s expense 
(1638); the best is the lively comedy The Gob- 
lins (1638). They all contain echoes of Shake­
speare and Beaumont and Fletcher.

His reputation as a poet rests on his lyrics, 
the best of which justifies the description of 
him as “natural, easy Suckling.” He inherited 
from Donne the tradition of the “anti-platon- 
ic” deflation of high-flown love sentiment and 
uses it with insouciance.

Out upon it I have loved 
Three whole days together;
And am like to love three more,
If it prove fair weatlici.

He can even be cynically chiding in such 
songs as this:

Why so pale and wan, fond lover?
Prithee, why so pale?

Will, when looking well can’t move her,
Looking ill prevail?
Prithee, why so pale?

A Session of the Poets (1637; published 1646) 
is an amusing skit for which he probably took 
a hint from an Italian work by Traiano Boc- 
calini; it is the prototype of a long line of sim­
ilar works in the 17th and 18th centuries. His 
masterpiece is undoubtedly “A Ballad Upon 
a Wedding,” in the style and metre of the 
contemporary Street ballad. Suckling’s extant 
letters are in lively, colloquia! prose that an- 
ticipates that of the Restoration wits. The first 
published collection of Suckling’s works was 
Fragmenta Aurea (1646; enlarged 1658). The 
Standard edition, 2 vol. (1971), was done by
T. Clayton and L.A. Beaurline.
Sucksdorff, Arne (b. Feb. 3, 1917, Stock­
holm), Swedish motion-picture director im­
portant in the post-World War II revival of the 
Swedish cinema because of his internationally 
acclaimed sensitivity in photographing nature. 
His patiently photographed flowers, insects, 
birds, and animals are composed into films in 
which the rhythm of nature is dominant and 
man is only one of nature’s creatures.

Sucksdorff studied natural Sciences and then 
turned to painting at the Reihmann Art 
School, Berlin, but his main interest was 
photography. After his first short film, Au- 
gustirapsodi (1939), won national awards, he 
was offered a contract by Svensk Filmindustri 
(1939-53), Sweden’s leading studio.

His early shorts were marked by the love of 
nature that had been traditionally character­
istic of the finest Swedish silent films. Out­
standing among them were: Trut (1944; “The 
Gull”), an account of a Baltic sea-bird com­
munity with the gull as the villain; Skuggor 
över snön (1945; “Shadows oyer the Snow”), 
about a bear hunt through the forest; Männis- 
kor i stad (1946; “The Rhythm of the City”), 
which won the Academy Award for best short 
subject; En kluven värld (1948; “A Divided 
World”), set in a Swedish forest on a winter 
night; Uppbrott (1948; “The Open Road”), a 
study of the life of the Swedish Gypsy; and 
Vinden och floden (1950; “The Wind and the 
River”), filmed in India.

Sucksdorff wrote, directed, edited, and pro­
duced his first feature-length film, Det stora 
äventyret (1953; The Great Adventure), the

story of life on a Swedish farm, using no 
professional actors. It further enhanced his 
reputation, as did such later features as En 
djungelsaga (1957; The Flute and the Arrow), 
Pojken i tradet (1961; The Boy in the Tree), 
and Mit hem är Copacabana (1965; My Home 
is Copacabana).
sucrase, a ls o  c a lle d  i n v e r t a s e , a n y  m e m b e r  
o f  a  g r o u p  o f  e n z y m e s  p r e se n t  in  y e a s t  a n d  in  
th e  in t e s t in a l  m u c o s a  o f  a n im a ls  th a t  c a ta ly z e  
th e  h y d r o ly s is  o f  c a n e  sugar, o r  su c r o se , t o  th e  
s im p le  su g a r s  g lu c o s e  a n d  fru c to se .

Granules of sucrase localize in the brush bor­
der (a Chemical banier through which food 
is absorbed) that coats the intestinal villi. If 
sucrase is absent from the body there is intol- 
erance to sucrose, and other sugars (maitose 
or lactose) must be substituted for sucrose in 
the diet to provide adequate nutrition.
Sucre, legal Capital of Bolivia and Capital of 
Chuquisaca department. Sucre lies in a fertile 
valley crossed by the Rio Cachimayo, at 9,153 
ft (2,790 m) above sea level. It was founded in 
1539 by the conquistador Pedro de Anzürez 
on the site of a Charcas Indian village and has 
been variously called La Plata (the Spanish 
colonial name), Charcas, and Chuquisaca (the 
former indigenous name for the site proba­
bly meaniüg “headquarters of the Charcas”). 
Many colonial churches survive, including the 
17th-century Basilica Metropolitana. In 1561 
the city became the Capital of Charcas audi- 
encia (judicial and military territory of Upper 
Peru) and in 1609 the seat of an archdiocese. 
Universidad Boliviana Mayor, Real y Pon- 
tificia de San Francisco Xavier (St. Francis 
Xavier University of Bolivia), one of the old­
est in South America, was founded there in 
1624.
An early (1809) revolutionary centre, the city 

became the Capital of Bolivia in 1839. The 
following year it was renamed in honour of 
Antonio José de Sucre. In 1898 an effort to 
move the Capital to La Paz resulted in a civil 
war. The outcome was a compromise: Sucre 
remained the Capital in name and law and seat 
of the supreme court, but the executive and 
legislature moved to La Paz. The museum in 
the Casa de la Independencia (main plaza) 
has Bolivia’s Declaration of Independence. A 
railroad to Potosi, a road to Cochabamba, a 
pipeline to the petroleum fields of Camiri, and 
secondary roads to nearby valleys have made 
Sucre a commercial and agricultural centre of 
growing importance. Industrial establishments 
include an oil refinery and a cement plant. 
Pop. (1984 est.) 84,505.
Sucre, department, northern Colombia, in 
the Caribbean Coastal plain, crossed by the 
Cauca and San Jorge rivers. Created in 1966, 
it occupies an area of 4,215 sq mi (10,917 sq 
km). Except for low hills in the north, the 
entire department is composed of lowlands. 
Cattle raising is widespread. Principal crops 
include rice, corn (maize), bananas, and to- 
bacco. Shrimp trawlers operate in the Golfo 
(gulf) de Morrosquillo. There are some cement 
factories. The Cartagena-Medellin highway 
traverses Sucre from north to south, passing 
through Sincelejo {q.v.), the departmental Cap­
ital. Pop. (1981 est.) 522,889.
Sucre, state, northeastern Venezuela, 
bounded north and west by the Caribbean Sea 
and east by the Gulf of Paria. The territory of 
4,556 sq mi (11,800 sq km) is traversed by the 
northeastern highlands. Despite rugged terrain 
and excessive dryness in the west, Sucre is one 
of Venezuela’s important agricultural States. 
Among leading crops are cacao, sweet pota­
toes, bananas, coconuts, and coffee. Fishing is 
important in the Caribbean, and an important 
seafood industry has been developed, particu­
larly in Cumanä {q.v.), the state Capital and a 
commercial port and regional industrial cen­
tre. Sucre’s mineral resources include asphalt 
from Lake Guanoco, salt from the Peninsula

de Araya, and gypsum from near Macuro. 
Pop. (1983) 621,829.
Sucre, Antonio José de (b. Feb. 3, 1795, 
Cumanä, New Granada—d. June 4, 1830, 
Berruecos), liberator of Ecuador and one of the 
most respected leaders of the Latin-American 
wars for independence from Spain.
At the age of 15 Sucre entered the struggles 

for independence in Venezuela and Colom­
bia. He displayed great skill at military tactics, 
and at the age of 26 the Venezuelan leader 
of Latin-American revolt against Spanish rule, 
Simón Bolivar, appointed him, with the rank 
of general, to free Southern Gran Colombia 
(now Ecuador) from Spanish control. Leav­
ing Colombia, he marched along the coast to 
Guayaquil and proclaimed it a protectorate of 
Colombia. Then he marched to Quito, 10,000 
feet (3,000 metres) above sea level, where he 
defeated the royalist forces on May 21, 1822. 
Proceeding southeast, with the help of Bolivar 
and a force of about 5,800 men he won the 
Battle of Junin, in Colombia (August 1824), 
and routed a 9,000-man royalist army at Ay- 
acucho, Peru, compelling the Spanish viceroy 
to withdraw his forces from Peru. A few in- 
subordinates still held Charcas in Upper Peru 
(now Bolivia); early in 1825 Bolivar ordered 
Sucre to dislodge them, which he did.
Sucre then set up a Bolivian government 

under a complicated constitution written by 
Bolivar, with Sucre as president. Eager to re- 
tire to Ecuador, he agreed to serve only two 
years of the lifetime tenure. He tried to es- 
tablish a stable government in Bolivia, but he 
soon became the target of Opposition from 
differing political factions. A local uprising at 
Chuquisaca in 1828 and an invasion by Pe­
ru vian troops caused him to resign the pres­
idency and retire to Ecuador. He was called, 
however, to defend Gran Colombia against 
the Peruvians, whom he defeated in 1829. He 
was called again the following year to preside 
over the “Admirable Congress” in Bogota, a 
last unsuccessful effort to maintain the unity 
of Ecuador, Colombia, and Venezuela. While 
returning home, Sucre was assassinated. The 
assassins were rumoured to be agents of José 
Maria Obandp, a Colombian soldier and op­
ponent of Bolivar, but no proof was ever 
found.
sucrose: see sugar.
suctorian, any protozoan of the ciliate order 
Suctorida, which includes both freshwater and 
saltwater organisms. Suctorians are extremely 
widely distributed in nature. The young stage

Suctorian (Podophrya fixe)
Walter Dawn



is free-swimming; the adult has no body cilia 
and is generally nonmotile (permanently at­
tached), with tentacles instead of a mouth for 
feeding. The tentacles may be distributed over 
the entire body, as in Podophrya, or they may 
be arranged in discrete areas (e.g., in Ophry- 
odendron they are grouped on the ends of 
“arms”).
Adult suctorians attach themselves to an ob­

ject, generally by means of a noncontractile 
stalk; they then catch and suck the contents of 
other ciliates and rotifers with their tentacles. 
Often the prey becomes paralyzed immedi­
ately after capture.

Suctorians produce young by either intemal 
or extemal budding; most ciliates, however, 
reproduce by binary fission. The sexual pro­
cess of conjugation (interchange of nuclear 
substance between individuals) is common. A 
few genera (e.g., Allantosoma, Endosphaera) 
are parasitic on protozoans known as peri- 
trichs. Cyathodinium lives in the intestinal 
tract of guinea pigs.
Sudan, the vast tract of open savanna plains 
extending across Africa between the southem 
limits of the Sahara and the northem limits 
of the tropical forests. The term derives from 
the Arabic biläd as-südän (“land of the black 
peoples”) and has been in use from at least 
the 12th Century. The northem reaches of the 
Sudan comprise the semiarid region known as 
the Sahel (q.v.).

It extends for more than 3,500 miles (5,500 
km) across Africa from Cape Verde on the

Atlantic to the highlands of Ethiopia and the 
Red Sea, between about latitudes 8° and 16° 
N. It borders the Sahara on the north and ex­
tends southward to the forests of West Africa 
and the Congo Basin. Mean annual rainfall 
varies between 10 inches (250 mm) in the 
north and 60 inches (1,500 mm) in the south, 
with the hottest months usually from June to 
September and a pronounced, and often very 
prolonged, dry season. Temperatures are gen­
erally high throughout the year. Vegetation 
ranges from semidesert steppe and thom scrub 
near the Sahara through vast grass plains, 
loosely termed savannas, to parkland coun­
try where low trees grow among tall grasses, 
and savanna forest that merges ultimately into 
equatorial rain forest.

During the dry season the trees shed their 
leaves, all but the largest rivers mn dry, and 
brushfires that bum up the grass are common. 
The rainfall might be adequate for cultivation 
were it not for the very high rate of evapora- 
tion, which makes irrigation essential in many 
areas.
Much of the Sudan is a plateau between

1,000 and 1,500 feet (330 and 415 m) above 
sea level, but there are many higher areas, 
sometimes exceeding 10,000 feet (3,050 m), 
as in northem Ethiopia and in the west of the 
Republic of The Sudan. The principal rivers 
include the Sénégal and the Niger, draining to 
the Atlantic, and the Nile and its tributaries, 
which derive much of their water from areas

beyond the Sudan region. Lake Chad in the 
westem Sudan is a centre for interior drainage.

The people of the Sudan are predominantly 
black, and though these people are primarily 
Bantu-speaking, there is also a considerable 
admixture of Arabic- and Berber-speaking 
peoples, the degree of their influence decreas- 
ing westward and southward toward the Gulf 
of Guinea. Many of the people are Muslims. 
The density of population is generally low. 
Livestock raising is a major economie activity, 
and considerable numbers of the people are 
still (though decreasingly) nomadic or semi- 
nomadic, moving with their herds in search of 
pasturage. Movement across the grasslands is 
generally uninterrupted, especially during the 
dry season, and the continuity of a similar en­
vironment along the southem boundaries of 
the Sahara for vast distances has encouraged 
people to move from the north and east from 
early times. At first they traveled with the aid 
of horses and oxen, but migration was greatly 
expanded and probably accelerated with the 
introduction of the camel in about a d  300, 
especially as camel caravans were able to cross 
the Sahara. Thus, the Sudan was linked with 
the Mediterranean coastlands, whose manu­
factured articles, together with Saharan salt, 
were exchanged for the gold, kola nuts, and 
slaves of Guinea.

From Arab historians something is known of 
some of the powerful States that were estab­
lished by military mie, the largest and most 
enduring of which were associated in the west­

em Sudan with the termini of the desert trade 
routes. Ancient Ghana was created by Jewish 
or Berber settlers in about a d  300 in the area 
west of Timbuktu (Tombouctou) in modem 
Mali, though its greatest years came when it 
was mied by the black Soninke (Sarakolé) dy­
nasty. Almoravid attacks in the 1 Ith Century 
reduced its power and led to its replacement 
by the Mali, or Mandingo, Empire, centred on 
the upper Niger. Mali in tum  was overthrown 
during the latter part of the 15th Century by 
the expansion of the Songhai, or Gao, Empire, 
which developed from Berber settlements es­
tablished on the lower Niger as early as the 7th 
Century. In 1591 the Songhai towns of Gao, 
Timbuktu, and Djénné (all in modem Mali) 
were occupied by Moroccan troops anxious 
to control both the lucrative caravan trafïic 
and the long-established trade in gold. The 
empire was replaced by numerous black king­
doms, including the Mossi-Dagomba States, 
the Bambara kingdoms of Ségou and Kaarta, 
Bomu, and the small Hausa States that were 
later conquered by the Muslim Fulani early 
in the 19th Century. European penetration 
was followed by the establishment of political 
control, principally that of the French and the 
British, which lasted until the emergence of 
independent States during the 1950s and early 
’60s.
On the eastem side of the continent, Egyp- 

tian links with the Sudan region were gen­
erally strong, notably with Nubia. After the
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Nubian Empire had been overrun by Mus­
lims, it was replaced by kingdoms such as 
those of Dongola, Darfur, and Sennar. Later 
there was invasion from Egypt and, in 1899, 
the establishment of the Anglo-Egyptian con­
dominium. The independent Republic of The 
Sudan was created in 1956.
Sudan, The, officially r e p u b l i c  o f  t h e  Su ­
d a n , Arabic j u m h ü r ï y a t  a s - s ü d ä n , Africa’s 
largest country, located in northeast Africa,

Sudan

covering an area of 966,757 square miles 
(2,503,890 square km). The Capital is Khar- 
toum. The Sudan lies between latitudes 23° 
and 3° N (about 1,270 miles [2,040 km] from 
north to south) and longitudes 22° and 39° 
E (about 980 miles [1,577 km] at its widest 
extent from west to east). It is bordered on the 
north by Egypt; on the northeast by the Red 
Sea; on the east by Ethiopia; on the south by 
Zaire, Uganda, and Kenya; on the west by 
Chad and the Central African Republic; and 
on the northwest by Libya. The population in 
1986 was estimated at 24,610,000.
The article that follows is a summary of 

significant detail about The Sudan. For füll 
treatment, see m a c r o p a e d i a : Sudan. For cur­
rent history of The Sudan and for statistics on 
society and economy, see b r i t a n n i c a  w o r l d

DATA A NNUAL.
The land. The Sudan is composed of an 

immense plain with the rock desert of the Sa­
hara in the north; an area of undulating sand 
dunes in the west; and a clay plain with enor­
mous swamps and isolated mountains in the 
south and central parts. The Red Sea region 
in the east is hilly (average elevation 6,500 
feet [2,000 m] above sea level), and there are 
massive mountain ranges with peaks such as 
Mount Kinyeti (10,465 feet; highest point in 
The Sudan) along the Uganda border in the 
south. The Nile is the principal river, mean- 
dering through the country south to north.

The Sudan’s hot climate ranges from a trop­
ical Continental type in the northem desert 
region to equatorial in the southem part. An­
nual rainfall varies from almost nothing in 
the north to more than 57 inches (1,465 mm) 
in the extreme south where the rainy season 
lasts eight or nine months (April-November). 
Dust storms (haboobs) occur in the north and 
northeast.
Vegetation in The Sudan gradually increases 

north to south from the desert in the north to 
the semiarid shrub and savanna of the central 
south, to tropical rain forests in the uplands 
of the south; date palms line the banks of the 
Nile. Wildlife includes lion, leopard, elephant, 
giraffe, zebra, hippopotamus, chimpanzee, and 
numerous varieties of antelope; the tsetse fly 
is found south of latitude 12° N.

Caravan near al-Ubayyid in the Sudan region of eastern North Africa
D. Von Knoblock—Shostal Associates
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The people. The Sudan’s population is 
growing at about the same high rate as that 
of Africa as a whole. Population density is 
low overall, however, with some much higher 
densities concentrated along the Nile and its 
tributaries and in the national Capital area of 
Khartoum. As a consequence of the extremely 
high natural rate of increase, the population 
is predominantly young, with more than two- 
fifths less than 15 years of age. Birth, death, 
and infant mortality rates are very high. Life 
expectancy in The Sudan is among the lowest 
in the world, at 50 years. The principal cities 
in The Sudan are Khartoum and Omdurman, 
both situated along the Nile.

The Sudan’s ethnic makeup is complex, but 
certain generalizations can be made. Arab 
and Nubian ethnic groups live in the north, 
while Nilotic and Sudanic peoples live in the 
south. Arabic, the official language, is spoken 
by about half of the population; 32 other 
languages are spoken. Sunnite Muslims are 
the predominant religious group, comprising 
about three-fourths of the population; less than 
one-fifth adhere to traditional religions; and 
less than one-tenth are Christian. During the 
late 1970s and ’80s The Sudan’s indigenous 
population was increased by large groups of 
refugees from neighbouring Ethiopia, Uganda, 
and Chad.

The economy. The Sudan has a developing 
economy that is largely based on agriculture 
and services. Although communist countries 
belonging to the Soviet bloc heavily subsi- 
dized economie development between 1969 
and 1971, the country’s political orientation 
in subsequent years was toward the West. The 
gross national product (GNP) is not growing 
as rapidly as the population; the GNP per 
capita is among the lowest in the world.

Agriculture accounts for one-third of the 
country’s gross domestic product (GDP) and 
employs more than two-thirds of the work 
force. About 5 percent of the land is arable; 
land under cultivation fluctuates from year 
to year because of variations in precipitation. 
The Gezira Scheme and the Aswan High 
Dam have greatly increased the land under 
irrigation. Cotton is the chief cash erop and 
generally accounts for more than two-fifths of 
exports; some is used for local textiles. The 
International Monetary Fund has strongiy 
encouraged exports of cotton, and the gov­
ernment’s attempts to diversify agricultural 
exports were largely abandoned in 1979. The 
Sudan is a leading producer of gum arabic, 
a water-soluble gum that is obtained from 
acacia trees and used in the production of 
adhesives, candy, and pharmaceuticals. Much 
of the gum arabic produced is exported to the 
United States.

Sorghum is the chief staple food and is prin- 
cipally grown in the south. Millet, sesame 
seeds, peanuts (groundnuts), and sugarcane 
are also important.

Cattle, sheep, goats, and other livestock are 
grazed on the pastures that cover about one- 
fourth of the land. Most of the camels and 
sheep raised are exported to Egypt and other 
Arab countries. The branches of the Nile are 
the main sources of fish. Forests cover less 
than one-fifth of the land, and the government 
owns most productive woodland.

The mineral industry centres on the small- 
scale exploitation of gold mines and the 
extraction of chromite, manganese, marble, 
gypsum, salt, and mica. Petroleum is largely 
imported. Manufacturing industries account 
for about one-tenth of the GDP and, together 
with mining industries, employ only a tiny 
Proportion of the work force. Private Invest­
ment increased after the government in 1980 
began to relinquish control of businesses na- 
tionalized in 1970-71. Chief manufactures in­
clude textiles, soap, footwear, and beverages.

More than one-half of the country’s electric­
ity is generated from hydroelectric plants and 
the remainder from thermal plants. Certain 
industries generate their own electricity.

About three-fifths of The Sudan’s roads are 
paved, and about two-thirds of the country’s 
freight is transported by road.
The Sudan’s balance of trade is chroni- 

cally unfavourable and is only partially offset 
by remittances from citizens working abroad. 
Agricultural Commodities dominate exports; 
machinery, petroleum and petroleum prod­
ucts, Chemicals, and sugar lead imports. Saudi 
Arabia is The Sudan’s leading supplier of 
petroleum, and the countries of the European 
Communities (EC) account for a large part of 
total imports. The Soviet Union’s purchases 
of cotton plummeted after 1971 but have been 
partially made up by exports to Italy, Japan, 
and China.

Government and social conditions. The Su­
dan is a multiparty republic. Its transitional 
constitution, promulgated in 1986 but sus­
pended in 1989 following a military coup, 
vested executive power in a prime minister and 
the Council of Ministers. Legislative power 
resided in a unicameral Constituent Assembly 
whose members were directly elected. Mus­
lims are subject to the Shari'ah, the religious 
law of Islam, in matiers of personal status. 
The armed forces total 58,000, of which more 
than nine-tenths are in the army.

A severe shortage of both health facilities and 
personnel contributes to the high incidence of 
infectious diseases, such as gastrointestinal in­
fections, whooping cough, hepatitis, venereal 
disease, and malaria. Some of the country’s 
health problems are caused by nutritional de- 
ficiencies. Housing is inadequate in number, 
quality, and sanitation, a problem exacerbated 
by the influx of refugees from neighbouring 
countries. The Sudan’s literacy rate is very 
low, at about 22 percent. The educational Sys­
tem provides primary, secondary, and higher- 
secondary schools. Higher education is avail- 
able at the University of Khartoum. The small 
size of the industrial sector and the predom- 
inance of rural life have tended to retard the 
development of trade unions and other eco­
nomic associations.

The press was nationalized in 1970. Several 
daily newspapers are published and have lim­
ited circulation. The government broadcasts 
daily radio programs in Arabic and English, 
as well as some imported and some domestic 
television programs.

The Sudan’s culture is primarily a synthesis 
of Islämic and African traditions. Drama flour- 
ishes at the National Theatre and in the major 
towns, in works by Egyptians and Europeans 
and also by a rising generation of Sudanese 
dramatists. A number of printmakers, cal- 
ligraphers, and photographers have achieved 
international recognition. Ibrahim al-Salahi is 
perhaps the most widely known. Modem Su­
danese literature has been published since the 
1920s. Poetry and prose are written in both 
Arabic and English.
History. Negroid hunters and gatherers (c. 

30,000-20,000 b c ) established the origins of 
Nubian culture in what is now the northern 
part of The Sudan. By about 3000 b c  they 
had domesticated animals. Immigrants from 
Libya appeared in the region some time after 
about 2181. Later much of Nubia was occu­
pied by Egypt, and Nubian culture acquired 
an Egyptian flavour. From the 1 Ith Century 
b c  to the 4th Century a d , Nubia was part of 
the kingdom of Cush (Kush), an Egyptianized 
Nubian empire that briefly mied Egypt from 
713 to 671 b c .
Christian missionaries entered the Sudan 

during the 6th Century a d  and converted the 
three principal kingdoms of the region. These 
black Christian kingdoms subsequently coex- 
isted for a number of centuries with their Mus­
lim Arab neighbours in Egypt. In the period 
from the 13th to the 15th Century, however,

an increasing number of Arab nomads emi- 
grated southward from Egypt into the north­
em Sudan, bringing about the collapse of its 
Christian kingdoms. In approximately 1500 
an Arab confederation brought to a conclu- 
sion the southemmost Christian kingdom in 
the Sudan, that of 'Alwah. Henceforth, the 
northem half of the Sudan would be popu- 
lated by a mixed stock that was for the most 
part Muslim and Arab.

In the early 19th Century, Egypt’s miers 
sought to incorporate the Sudan into a state 
that would encompass the entire Nile River 
basin. To accomplish this aim, successive 
Egyptian military expeditions beginning in 
1821 conquered all of the Sudan by 1874 and 
placed it under Egyptian mle. To encourage 
European financing of his ambitious plans, 
Ismä'il Pasha, the viceroy of Egypt (1863-79), 
engaged European Christians (including the 
British general Charles George Gordon) to de- 
stroy the extensive slave trade that flourished 
in the westem and southwestem portions of 
the Sudan. Gordon’s zeal aroused Muslim Op­
position and led to the revolt of Muhammad 
Ahmad (al-Mahdl), who captured Khartoum 
in 1885 and established a Muslim theocracy in 
the Sudan that lasted until 1898. The power 
of the Mahdist forces was broken in the latter 
year by a British army in the Battle of Om­
durman.

Having invaded and permanently occupied 
Egypt in 1882, Britain took over the Sudan 
in 1898 and subsequently mied the country 
in partnership with Egypt. The British tried 
to develop the Sudan’s economy, and in the 
Nile River basin they pioneered the growing 
of cotton, which would eventually become an 
important export.

Sudanese nationalism grew throughout the 
1930s and ’40s. In 1951 Egypt abrogated its 
agreement with Britain and declared itself the 
sole mler of the Sudan. The British and Egyp­
tians subsequently reached an agreement in 
1953 to give the Sudan self-govemment. In 
elections that year for a Sudanese parliament, 
the National Unionist Party won a majority, 
and in 1956 the independent republic of The 
Sudan was proclaimed.

The history of The Sudan since indepen­
dence has been marked by short intervals of 
ineffective parliamentary government (as in 
the periods 1956-58, 1965-69, and 1986-89) 
followed by longer periods of military mle. A 
continuing source of civil conflict has been 
the attempts of The Sudan’s Muslim majority 
to impose the authority of the central gov­
ernment on the predominantly animist and 
Christian population of the southem Sudan. 
This tension led the Southern Sudanese to ac- 
tively rebel against the central government in 
the period from 1963 to 1971 and from the 
mid-1980s. The continuing north-south con­
flict hindered The Sudan’s efforts to develop 
its economy and feed its rapidly growing pop­
ulation, with the result that some southem 
districts were stricken by famine in the 1980s 
and ’90s.
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Sudanic languages, African languages spo­
ken from Ethiopia in the east to Nigeria in 
the west. Totally unrelated languages were in­
cluded in the various groupings classified by 
some early scholars as Sudanic, usually on 
the basis of geographic or other nonlinguis- 
tic grounds. Languages classified as Sudanic 
include all that are now classified as Nilo- 
Saharan (as well as a few classified as Hamito- 
Semitic and Niger-Congo). See also Chari- 
Nile languages.
Sudbury, city, seat of Sudbury District, south­
eastem Ontario, Canada, on Ramsey Lake, 40



miles (65 km) north of Georgian Bay of Lake 
Huron. It was named for Sudbury, Suffolk, 
Eng. Its growth (and that of the surround­
ing area) was stimulated by the discovery of 
copper- and nickel-bearing ores in 1883, dur­
ing construction of the Canadian Pacific Rail­
way.

Now one of the world’s richest mining cen­
tres, with a majority of its population em­
ployed in that industry, Sudbury and the 
surrounding district produce as much as one- 
fifth of the nickel mined in noncommunist 
countries and almost all of Ontario’s copper. 
Significant amounts of gold, silver, platinum, 
cobalt, sulfur, and iron ore are also mined. 
Other industries include lumber milling, wood- 
working, machine shops, and brick works. Lo­
cated on the Trans-Canada Highway and two 
transcontinental railways, Sudbury is the chief 
retail and Wholesale centre of the area. It is the 
site of Laurentian University, established in 
1960. Inc. town, 1893; city, 1930. Pop. (1986) 
city, 88,717; metropolitan area, 148,877.
Sudbury, town (“parish”), Babergh district, 
county of Suffolk, England, on the River 
Stour. An important wool town during the 
European Middle Ages, it has many half- 
timbered houses and three Perpendicular-style 
churches. Sudbury was first incorporated in 
1554. As the worsted industry declined, silk 
weaving and coconut matting were introduced. 
Corset making, milling, and brewing have be­
come important, and the town prospers as a 
rural service centre. The 18th-century English 
artist Thomas Gainsborough was bom there 
in a house that is now an art centre. Pop. 
(1981) 10,002.
Sudbury, town (“township”), Middlesex 
county, eastem Massachusetts, U.S., on the 
Sudbury River, just west of Boston. It includes 
the village of South Sudbury. Settled in 1638 
by Watertown residents and English colonists 
who arrived on the ship Confidence, it was 
incorporated in 1639 and named for Sudbury 
in Suffolk, Eng. The early community was the 
subject of a study—Puritan Village: The For­
mation of a New England Town, by Sumner 
Chilton Powell—that was awarded the Pulitzer 
Prize in history in 1964. Sudbury is now 
primarily residential with some light indus­
try. South Sudbury’s Wayside Inn («c. 1686), 
the setting for Henry Wadsworth Longfellow’s 
Tales of a Wayside Inn, has been restored. On 
its grounds are a gristmill and the Redstone 
Schoolhouse. Great Meadows Wildlife Refuge 
extends along the river through Sudbury. Inc. 
1639. Pop. (1988 est.) 14,246.
Sudd, As-, swampy lowland region of south- 
central Sudan, 200 miles (320 km) wide by 
250 miles (400 km) long. It is drained by 
headstreams of the White Nile, namely the 
Al-Ghazäl River in the west and the Al-Jabal 
(Mountain Nile) River in the centre. In this 
area rivers are impeded by tall papyrus (Ara­
bic as-sudd, “the papyrus”), aquatic grass, and 
water hyacinth. The Al-Jabal River loses half 
its water in As-Sudd through evaporation and 
seepage. The region is inhabited by the pas­
toral Nilotic Nuer people. Construction was 
begun on a canal bypassing As-Sudd in the 
early 1980s to connect Junqalï with the White 
Nile at Malakäl and drain swampland for 
agriculture.
sudden infant death syndrome ( s i d s ), also 
called CRiB d e a t h , or c o t  d e a t h , unexpected 
death of an apparently well infant. SIDS is 
of worldwide incidence, and within industrial- 
ized countries it is the most common cause of 
death of infants between two weeks and one 
year old. In 95 percent of SIDS cases, infants 
are two to four months old.

Sudden infant death syndrome occurs almost 
always during sleep at night. Its cause remains 
unknown. From the time of its identification, 
researchers have posited a number of causes— 
from a theory (populär in the 1960s and since

discredited) that SIDS was caused by parental 
neglect to suggestions that SIDS was triggered 
by childhood vaccinations, blood disorders, 
and apnea (a disorder in which breathing is 
arrested during sleep)—but none has been 
bome out by further research. In the late 
1980s researchers began to examine the brain 
development of infants, theorizing that some 
abnormality in the process of learning a re­
sponse to respiratory distress would explain 
the syndrome.
Süddeutsche Zeitung (German: “South Ger­
man Newspaper”), daily newspaper published 
in Munich, generally accounted one of the 
three most influential papers in Germany.

Süddeutsche Zeitung, or SZ, was the first 
paper to be licensed in Bavaria in 1945 and 
by the Allied occupation authorities follow­
ing the end of World War II. The news­
paper was founded by Edmund Goldschagg, 
Franz Joseph Schöningh, and August Schwin­
genstein as a twice-weekly publication, using 
the press of the prewar Münchner Neueste 
Nachrichten. With the damaged press reha- 
bilitated and with a former executive of the 
prewar paper as Publishing director, the paper 
thrived, quickly becoming a national publica­
tion. As soon as enough newsprint was avail- 
able, the paper went to thrice-weekly, and in 
1949 daily publication.
Süddeutsche Zeitung won readers by its care­

ful and accurate presentation of news and by 
its thoughtful and forthright stands on sensi­
tive issues. In 1946 it inaugurated a front-page 
column, “Das Streiflicht” (“The Spotlight”), 
featuring a concise treatment of an important 
story. The paper placed great stock in a highly 
trained editorial staff, more than one-quarter 
of whom have Ph D. degrees. In the 1950s 
the paper—as Süddeutscher Verlag GmBH— 
moved into book Publishing and occupied an 
important place in that industry.
Sudermann, Hermann (b. Sept. 30, 1857, 
Matziken, East Prussia [now in Lithuanian 
S.S.R.]—d. Nov. 21, 1928, Berlin, Ger.), one 
of the leading writers of the German Natural­
ist movement.

Though first apprenticed to a chemist, Suder­
mann was eventually able to attend the Uni­
versity of Königsberg. After a short period as 
tutor in Berlin, he worked as a journalist, then 
tumed to writing novels. Frau Sorge (1887;

Sudermann, detail of an oil painting 
by Max Slevogt, 1927; in the 
National-Gallerie, Berlin
By courtesy of the Staatliche Museen zu Berlin,
Germany

Dame Care), dealing with the growing up of 
a sensitive youth, and Der Katzensteg (1889; 
Regina) are the best known of his early novels. 
He won renown, however, with his plays. Die 
Ehre (Eng. trans., What Money Cannot Buy), 
first performed in Berlin on Nov. 27, 1889, 
was a milestone in the Naturalist movement, 
although to later critics it seemed a rather trite 
and slick treatment of class conflicts in Berlin. 
Heimat (performed 1893; Eng. trans., Magda) 
carried his fame throughout the world. It 
portrays the conflicts of Magda, a celebrated 
opera singer who returns to confront her past
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in the narrow, provincial hometown that she 
left in disgrace.

Sudermann’s subsequent problem plays, no- 
tably Glück im Winkel (1895; The Vale of 
Content), Morituri (1896; Eng. trans., 1897), 
Es lebe das Leben! (1902; The Joy of Living), 
and Der gute Ruf (1913; A Good Reputa­
tion), were almost all successful on the stage 
of his time, but, because his work is often 
sentimental and his criticism of contemporary 
society—a recurrent motif—is generally con­
sidered to be superficial, his plays are seldom 
staged today.

Among Sudermann’s other works, the novel 
Das hohe Lied (1908; The Song of Songs), a 
sympathetic study of the downward progress 
of a seduced girl, and Litauische Geschichten 
(1917; The Excursion to Tilsit), a collection 
of stories dealing with the simple villagers of 
his native region, are notable. Das Bilderbuch 
meinerJugend (1922; The Book of My Youth) 
is a vivid account of his early years in East 
Prussia.
Sudest Island, also called t a g u l a , volcanic 
island of the Louisiade Archipelago, Papua 
New Guinea, 175 miles (280 km) southeast 
of the island of New Guinea, southwestem 
Pacific. The largest island of the archipelago, 
measuring 50 by 15 miles (80 by 24 km), Sud­
est has a total land area of 310 square miles 
(800 square km). Surrounded by a coral reef, 
the rugged island rises to 2,644 feet (806 m) at 
Mount Rattlesnake. A gold producer in 1889, 
the island exports copra. Pop. (1980 prelim.) 
2,117.
Sudeten (German), Czech and Polish s u d e t y , 
system of east-west mountain ranges of 
northeastern Bohemia and northem Moravia, 
Czechoslovakia, bordering on Poland. The 
system has three subgroups: the West Sudeten 
range is composed of the Lusatian Moun­
tains, the Jizera Mountains, and the Giant 
Mountains (qq.v.); the Middle Sudeten range 
includes the Orlice Mountains {q.v.) and the 
Broumovské range; the East Sudeten range is 
composed of the three elements of the Jesenik 
Mountains {q.v.).

The Sudeten is the broken remnants of an an­
cient massif; the peaks, such as Snëzka (5,259 
feet [1,603 m]) in the Giant Mountains, have 
flattened summits. Mineral deposits abound, 
but small workings long have been in decline. 
Farming is difficult on the rough terrain, and 
cottage industry and craftsmanship are still 
prevalent. The textile industry, particularly 
cotton, is widespread, having originally been 
located there to take advantage of the fast- 
flowing rivers; glass and porcelain are local 
specialties, often for export. Principal towns 
are Jablonec and Liberec, and there is a de­
veloping tourist industry, particularly in the 
Giant Mountains.
Sudetenland, sections of northern Bohemia 
and Moravia, located in the vicinity of the 
Sudeten, mountain ranges that were identified 
as a distinct unit at the end of World War I, 
when their predominately German population 
was incorporated into Czechoslovakia; the re­
gion subsequently became a major source of 
contention between Germany and Czechoslo­
vakia, and in 1938 participants at the Munich 
Conference, yielding to Adolf Hitler, trans­
ferred it to Germany.

The annexation of the Sudetenland by Ger­
many was, to a large degree, prepared by the 
Sudeten Germans, who—after accepting with 
great reluctance the Treaty of Saint-Germain, 
which had placed them under Czechoslovak 
mle in 1919—responded with increasing ap- 
proval to the German nationalist, anti-Czech, 
anti-Semitic propaganda disseminated by the 
Sudeten German (or Nazi) Party during the 
mid-1930s. That party, led by Konrad Henlein,



Sudirman Range 352

exploited the dissatisfaction of unemployed 
workers in the Sudetenland (where the heavily 
industrialized economy had come almost to a 
standstill as a result of the worldwide economie 
depression) as well as the ethnic discrimina- 
tion practiced in that region by Czech officials; 
in the parliamentary elections of May 1935, 
it received almost two-thirds of the Sudeten 
German vote and sent the second largest bloc 
of representatives to the Czechoslovak Parlia­
ment. Afterward, the Sudeten Nazis increased 
their activities, which were basically aimed at 
uniting the Sudetenland with Germany and 
included hostile outbreaks and provocative 
incidents. They not only succeeded in em- 
barrassing the Czechoslovak government but 
also convinced Great Britain and France that 
the Situation in the Sudenteland was highly 
inflammatory and that the Czechoslovak lead­
ers must be persuaded to take extreme action, 
even ceding the region to Germany, to avoid 
a war.

Although the Czechoslovak government re- 
sponded to the Sudeten Germans’ grievances 
to the satisfaction of the non-Nazi groups
(1937) and also acceded (in September 1938) 
to almost all of Ucnlcin’s demands (which 
were made in April 1938 and called for füll au- 
tonomy for the Sudetenland and the adoption 
of a pro-German foreign policy by Czecho­
slovakia), no accommodation was reached. 
Consequently, France and Great Britain ar­
ranged to meet with Italy and Germany at 
Munich (September 29-30), where they issued 
an ultimatum to Czechoslovakia to cede the 
Sudetenland to Germany by October 10.
After World War II the Sudetenland was re­

stored to Czechoslovakia, which expelled most 
of the German inhabitants and repopulated 
the area with Czechs.

Articles are alphabetized word by word, 
not letter by letter

Sudirman Range, Bahasa Indonesia p e g u - 
n u n g a n  s u d i r m a n , formerly N a s s a u  r a n g e , 
western section of the Pegunungan Maoke, a 
mountain range of the central highlands of 
New Guinea. Located in the Indonesian part 
of New Guinea, known as Irian Jaya, the 
rugged range, which may have no pass lower 
than 13,000 ft (4,000 m), rises to Mount 
Jaya (formerly Puntjak Sukamo and Mt. Car- 
stensz), at 16,500 ft the island’s highest, and 
15,750 ft at Ngga Pilimsit (formerly Mt. Iden­
burg). It extends for 200 mi (320 km) west 
from the Jayawijaya Range to the base of the 
Vogelkop Peninsula.
Sudirohusoda, Mas Ngabehi Wahidin:
see Wahidin Sudirohusoda, Mas Ngabehi.
Südra, the fourth and lowest of the traditional 
varnas, or social classes, of Hindu India, tradi­
tionally artisans and labourers. The term does 
not appear in the earliest Vedic literature. In 
its first application it probably included all 
conquered peoples of the Indus civilization 
as they were assimilated as menials to the 
three-class society of the Brahmans (priests 
and teachers), Kshattriya (noblemen and war- 
riors), and Vaisya (merchants). Südras are not 
permitted to perform the upanayana initia- 
tory rite, which introducés members of the 
three upper classes to the study of the Vedas 
(earliest sacred literature) and gives them their 
status as dvija (“twice-bom”).

The Südra varria includes a wide spectrum 
of endogamous status groups with dominant, 
landowning groups at one end of the scale and 
near-untouchables at the other. These varia­
tions derive from the Hindu belief that certain 
behaviour pattems and occupations are pol- 
luting, a concept that gave rise to a distinction 
between “clean” and “unclean” Südra groups;

for example, washermen, tanners, shoemakers, 
sweepers, and scavengers were once relegated 
to untouchability (see untouchable). As evi- 
dence of group mobility in the caste system, 
some observers have pointed out that many 
castes claiming Kshattriya and Vaisya status 
gradually emerged from the Südra. See also 
varna.
Sue, Eugene, pseudonym of m a r i e -j o s e p h  
s u e  (b. Jan. 26, 1804, Paris—d. Aug. 3, 
1857, Annecy, Savoy), French author of sen-

Sue, engraving by Fuhr
H. Roger-Viollet

sational novels of the seamy side of urban life 
and a leading exponent of the roman-feuil- 
leton (“newspaper serial”). His works, al­
though faulted for their melodramatics, were 
the first to deal with many of the social ills 
that accompanied the Industrial Revolution in 
France. His early experiences as a naval sur- 
geon prompted his first books, several highly 
coloured sea stories (e.g., Plik et Plok, 1831). 
He also wrote a number of historical novels 
and worked as a journalist.

Having inherited a fortune from his father, 
Sue became a well-known dandy. His carriage 
and horses, pack of beagles, and displays of 
luxury made him the talk of Paris. He was 
one of the first members of the exclusive 
French Jockey Club (1834). He depicted con­
temporary “high life” in Arthur (1838) and 
Mathilde (1841). The latter showed Socialist 
tendencies, and Sue turned in this direction in 
Les Mysteres de Paris (1842-43; The Myster­
ies of Paris, 1843)—which influenced Hugo’s 
Les Mis ér ables—and Le Juif errant (1844- 
45; The Wandering Jew, 1845). Published in 
installments, these long but exciting novels 
vastly increased the circulation of the newspa­
pers in which they appeared. His later works 
were less successful.

After participating in the 1848 Revolution, 
Sue was elected Socialist deputy for the Seine 
in 1850. He opposed Louis Napoleon’s coup 
d’etat in 1851; went into exile at Annecy, 
Savoy, then independent of France; and re­
mained there until his death.
sue, Standing to (law): see standing to sue.
Suebi, also spelled s u e v i , group of Ger­
manic peoples, including the Marcomanni and 
Quadi, Hermunduri, Semnones, and Lango- 
bardi (Lombards). In the late Ist Century a d  
most of these tribes lived around the Elbe 
River.
Dislodged by the Huns, some Suebi crossed 

the Rhine and in 409 entered Spain, settling 
mainly in the northwest (Gallaecia). By 447, 
under their king Rechila, the Suebi had spread 
over the Roman provinces of Lusitania and 
Baetica. Although the Suebi entered Spain as 
pagans, their king Rechiar came to the throne 
as a Catholic in 448. He was later defeated by 
the Visigoths under Theodoric II in 456. Rem- 
nants of the Suebi survived under Maidras 
(ruled 456-460) and rival kings until about 
585, when the kingdom was annexed to the 
Visigothic state.
Sueca, city, Valencia province, in the au­
tonomous community (region) of Valencia,

eastern Spain. The city, south of Valencia 
on the Rio Jücar, is in a rice-growing area, 
and rice processing is its principal industry. 
Oranges are also exported. The area has an 
irrigation system dating from Moorish times. 
Many of Sueca’s houses, with their horseshoe 
arches and miradores (view turrets), present a 
Moorish appearance. Of uncertain origin, the 
city was united to Christian Spain by James I 
of Aragon in 1240. Pop. (1981) 24,195.
Suess, Eduard (b. Aug. 20, 1831, London— 
d. April 26, 1914, Vienna), Austrian geologist 
who first postulated the existence of Gon­
dwana, a great Southern continent that broke 
up and gradually drifted apart during the early 
part of the Mesozoic Era (225,000,000 years 
ago) to form Africa, Antarctica, Australia, In­
dia, and South America.

While assistant in the Hofmuseum, Vienna, 
from 1852 to 1857, Suess published papers on 
the anatomy and Classification of brachiopods, 
established the Classification of ammonites, 
and described other fossils. In 1857 he pub­
lished a small book on the origin of the Alps. 
In it he denied that mountains and conti­
nents were formed by vertical uplift, declaring 
instead that they were formed by thrusting 
movements that crumpled and broke outer 
portions of the Earth’s crust. He assumed that 
volcanoes played a minor role in mountain 
building.

Suess, lithograph by Josef Kriehuber,
1869
By courtesy of the Bild-Archiv, Österreichische 
Nationalbibliothek, Vienna

In his Das Antlitz der Erde (1883—88; “The 
Face of the Earth”) he discussed the ancient 
changes in the continents and seas necessary 
to form the modern features of the Earth’s sur­
face, detailing the fluctuations of the ancient 
seas, the rise of magmas, and other related 
phenomena.

Suess was professor of geology at the Uni­
versity of Vienna from 1857 to 1901. He 
became a member of the Landtag (Diet) of 
Lower Austria in 1869 and in 1873 entered 
the lower house of the Reichsrat, where for 
more than 30 years he was a Liberal deputy 
from Vienna.
Suetonius, in full g a i u s  s u e t o n i u s  t r a n - 
q u i l l u s  (b. c. a d  69, probably Rome—d. 
after 122), Roman biographer and antiquar- 
ian whose writings include De viris illustribus 
(“Conceming Illustrious Men”), a collection 
of short biographies of celebrated Roman lit­
erary figures, and De vita Caesarum (“Lives of 
the Caesars”). The latter especially, seasoned 
with bits of gossip and scandal relating to the 
lives of the first 11 emperors, secured him 
lasting fame.

Suetonius’ family was of the knightly class, 
or equites. A friend and protégé of the gov­
ernment official and letter writer Pliny the 
Younger, he seems to have studied and then 
abandoned the law as a career. Having secured 
a military tribunate through Pliny, he relin- 
quished that also. He may have accompanied



Pliny on a mission (c. 110-113) to Bithynia 
in Asia Minor.

After Pliny’s death Suetonius found another 
patron, Septicius Clarus, to whom he later 
dedicated De vita Caesarum. Upon the acces­
sion of Emperor Hadrian (117), he entered the 
imperial service, holding, probably simultane- 
ously, the posts of controller of the Roman 
libraries, keeper of the archives, and adviser 
to the Emperor on cultural matters. Proba­
bly around 121 he was promoted to secretary 
of the imperial correspondence, but in 122 
or somewhat later he was dismissed for the 
neglect of court formality, after which he pre- 
sumably devoted himself to literary pursuits.

Most of Suetonius’ writings were antiquarian, 
dealing with such subjects as Greek pastimes, 
the history of Roman spectacles and shows, 
oaths and imprecations and their origins, ter- 
minology of clothing, well-known courtesans, 
physical defects, and the growth of the civil 
service. An encyclopaedia called Prata (“Mea- 
dows”), a work like the Natural History of 
Pliny the Eider, was attributed to him and 
often quoted in late antiquity.

Very nearly all that is known about the lives 
of Rome’s eminent authors sterns ultimately 
from Suetonius’ De viris illustribus, which 
survives only in the whole of one section and 
in the preface and five lives from another 
section. The lives of Horace, Lucan, Terence, 
and Virgil, for example, are known from writ­
ers who derived their facts from Suetonius.
De vita Caesarum, from Julius Caesar to 

Domitian, is largely responsible for that vivid 
picture of Roman society and its leaders, 
morally and politically decadent, that dom- 
inated historical thought until modified in 
modern times by the discovery of nonliterary 
evidence. The biographies are organized by 
topic: the emperor’s family background, career 
before accession, public actions, private life, 
appearance, personality, and death. Though 
free with scandalous gossip, they are largely 
silent on the growth, administration, and de­
fense of the empire. Suetonius tried to evalu- 
ate Personalities in terms of the Standards and 
traditional interests of Roman public life and 
society, but, like Plutarch, he used “charac­
teristic anecdote” without exhaustive inquiry 
into its authenticity.

De vita Caesarum is exciting reading. Sue­
tonius wrote with firmness and brevity. He 
loved the mot juste, and his use of vocabulary 
enhanced his pictorial vividness. Above all he 
was unrhetorical, unpretentious, and capable 
of moulding complex events into lucid expres­
sion.
All of Suetonius’ extant works are in the 

Teubner series (1858), edited by K.L. Roth. A 
Latin edition and an English translation of the 
Lives by J.C. Rolfe are in the Loeb Classical 
Library, 2 vol. (1914). A more recent English 
translation is that of Robert Graves (1957).
Sueur, Eustache Le (French painter): see 
Le Sueur, Eustache.
Suevi (Germanic people): see Suebi.
Suez, Arabic a s - s u w a y s , Egyptian port at the 
head of the Gulf of Suez and at the Southern 
terminal of the Suez Canal. Together with its 
two harbours, Bür Ibrahim and Bür Tawfiq 
(Port Tewfik), and a large portion of the East­
em Desert, Suez constitutes the as-Suways 
muhäfazah, an urban governorate covering an 
area of 6,888 sq mi (17,840 sq km). An ancient 
trading site, it was the location of the Greek 
town of Clysma, which became the Muslim 
Kolsum in the 7th Century. After the Ottoman 
conquest Suez developed as a naval station. 
The port later declined until the opening of 
the Suez Canal in 1869.

Modern Suez remains a naval and trade cen­
tre, linked to Cairo, 80 mi (130 km) east, by 
road and rail. Mainly a transit port, it has 
petroleum refineries (connected to Cairo by 
pipeline), canal workshops, and an artificial

fertilizer plant. Suez is also a departure point 
for pilgrimages to Mecca. The closing of the 
canal after the Arab-Israeli War of 1967 and 
the Israeli assault on the city in 1973 dealt 
a severe blow to its economy. With the re- 
opening of the canal in 1975, reconstmction, 
and resettlement of refugees, the city retumed 
to its prosperity. It became a tax-free indus­
trial zone in 1975. Textile and pharmaceutical 
plants opened, and an electrical power gen- 
erating plant was under construction in the 
early 1980s. Pop. (1983 est.) 241,000.
Suez, Gulf of, Arabic k h a l ï j  a s - s u w a y s , 
northwestem arm of the Red Sea between 
Africa proper (west) and the Sinai Peninsula 
(east) of Egypt. The length of the gulf, from 
its mouth at the Madiq Jübäl (Strait of Jubal) 
to its head at the town of Suez, is 195 mi 
(314 km), and it varies in width from 12 to 20 
mi. The gulf, linked to the Mediterranean Sea 
by the Suez Canal (north), is an important 
shipping route. Settlements along the gulf are 
confined to a few fishing and mining villages. 
In the 1970s and 1980s oil was discovered 
at numerous locations onshore and offshore 
in the gulf, making this the second major 
oil-producing region after the Red Sea fields. 
On the Sinai coast the harbour of Abü Zan- 
ïmah serves the neighbouring Umm Bogma 
(Bujmah) manganese mines.
Suez Canal, Arabic q a n ä t  a s - s u w a y s , 
sea-level waterway mnning north to south 
across the Isthmus of Suez in Egypt, con- 
necting the Mediterranean and Red seas, and 
separating the African continent from Asia.
The following article summarizes informa­

tion about the Suez Canal; for full details, see 
m a c r o p a e d i a : Africa.
The canal extends 105 mi (168 km) from 

Port Said (Bür Sa’Id) on the Mediterranean 
to the Gulf of Suez in the south, utilizing 
three intervening lakes, Buhayrat al-Manzilah 
(Lake Menzala), Buhayrat at-Timsäh (Lake 
Timseh), and al-Buhayrah al-Murrah (the Bit­
ter Lakes). The canal, built by the French, 
was completed in 1869, providing the shortest 
maritime route between Europe and the In­
dian and westem Pacific oceans. To the west 
of the canal is the low-lying delta of the Nile, 
and to the east is the higher, rugged, and arid 
Sinai Peninsula. Topographically, the isthmus 
is not uniform. A number of more resistant 
bands of limestone and gypsum obtmde in 
the south of the isthmus, and another signifi­
cant feature is a narrow valley (at-Tumay eät) 
leading from Buhayrat at-Timsäh southwest- 
ward toward the middle Nile Delta and Cairo. 
Originally the canal consisted of a channel 
barely 26 ft (8 m) deep, 72 ft wide at the 
bottom, and 190 ft wide at the surface. Af­
ter successive widenings and deepenings, the 
canal had a minimum width of 179 ft and 
an unintermpted depth of almost 40 ft at low 
tide by 1967. An average of 58 ships transited 
the canal daily in 1978. Construction of the 
canal led to the growth of settlements in what 
had been, with the exception of the town of 
Suez, almost uninhabited arid territory. Dur­
ing the Arab-Israeli War of June 1967, almost 
all the population was evacuated, and most 
of the settlements were severely damaged or 
destroyed. With the reopening of the canal 
in 1975, however, reconstmction of the area 
was begun, and most of the population re­
turned by 1978. The canal was also enlarged 
between 1975 and 1980 and now accommo- 
dates ships of 53-foot draft. New bypasses 
were constmcted at Deversoir, at-Timsäh, and 
Port Said, bends in the canal were straight- 
ened to a minimum 16,404 ft tuming radius, 
and mooring areas in the Bitter Lakes were 
widened and deepened.
Suez Crisis (1956), cmcial juncture in the 
history of the Middle East, precipitated on 
July 26, 1956, when the Egyptian president, 
Gamal Abdel Nasser, nationalized the Suez
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Canal. The crisis was provoked by an Amer­
ican and British decision not to finance the 
constmction of the Aswan Dam, as they had 
promised, a response to the growth in Egypt’s 
affinity with Czechoslovakia and the Soviet 
Union. Nasser reacted to the American and 
British decision by declaring martial law in 
the canal zone and seizing control of the Suez 
Canal Company, predicting that the tolls col­
lected from ships passing through the canal 
would pay for the dam within five years. En­
gland and France feared that Nasser might 
close the canal and cut off shipments of 
petroleum between the Persian Gulf and west­
em Europe. When diplomatic efforts to settle 
the crisis failed, England and France secretly 
prepared military action to regain control of 
the canal and, if possible, to depose Nasser. 
They found a ready ally in Israel, whose hos- 
tility toward Egypt had been exacerbated by 
Nasser’s blockage of the Straits of Tirän (at 
the mouth of the Gulf of Aqaba) and the 
numerous raids by Egyptian-supported com- 
mandos into Israel during 1955-56.
On Oct. 29, 1956, 10 Israeli brigades invaded 

Egypt and advanced toward the canal, rout­
ing Egyptian forces. England and France, fol­
lowing their plan, demanded that Israeli and 
Egyptian troops withdraw from the canal, and 
they announced that they would intervene to 
enforce a cease-fire ordered by the United 
Nations. On November 5 and 6, English and 
French forces landed at Port Said and Port 
Faud and began occupation of the canal zone, 
but growing Opposition at home and in the 
UN and Soviet threats of intervention, put an 
immediate stop to the Anglo-French action. 
On December 22 the UN evacuated British 
and French troops, and Israeli forces withdrew 
in March 1957.

Nasser emerged from the Suez Crisis a Vic­
tor and a hero for the cause of nationalism. 
Israel did not win freedom to use the canal, 
but it did regain shipping rights in the Straits 
of Tirän. England and France, less fortunate, 
lost most of their influence in the Middle East 
as a result of the episode.
Sufetula, modem s u b a y t i l a h , or s b e i t l a , 
ancient Roman city 19 miles (31 kilometres) 
east-northeast of modern al-Qasrayn, Tunisia. 
Most likely originating as a fort during the 
campaigns against the Numidian rebel Tac- 
farinas (a d  17-24), it became a municipium 
under the emperor Vespasian (69-79) and a 
colonia under Marcus Aurelius (161-180) or 
his son Commodus.

At Sufetula, as elsewhere in the interior of 
Tunisia, Roman skill in the Conservation and 
use of the limited water supplies produced 
an agricultural prosperity, based primarily on 
olive cultivation, which was not achieved again 
until modem times. The city was destroyed 
by the Arabs c. a d  646, leaving impressive re­
mains surrounding its forum, including a tri­
umphal arch of the emperor Antoninus Pius 
(reigned 138-161) and three temples.
sufficiënt reason, principle of, in the phi­
losophy of the 17th-and 18 th-century philoso­
pher Gottfried Wilhelm Leibniz, an explana­
tion to account for the existence of certain 
monads despite their contingency. Having as- 
cribed to existent monads indestmctibility, 
self-sufficiency, and imperviousness to extrin- 
sic causality, Leibniz distinguished truths of 
reason, whose nonexistence would involve a 
contradiction, from truths of fact, whose ex­
istence depended on God’s free choice. The 
actual existence of the latter is explained by 
the principle of sufficiënt reason, which asserts 
that there is an adequate reason to account 
for the existence and nature of everything 
that could conceivably not exist. In each such 
case, the ultimate sufficiënt reason is the free 
choice of God. This principle received vari-
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ous formulations from Leibniz and from later 
philosophers.
Suffolk, county of eastem England in East 
Anglia, bounded in the north by Norfolk, in 
the west by Cambridgeshire, in the south by 
Essex, and in the east by the North Sea. Its 
area is 1,466 sq mi (3,797 sq km). There are 
seven districts: Forest Heath and Saint Ed- 
mundsbury in the west, Mid Suffolk in the 
middle, Babergh and Ipswich in the south, and 
Suffolk Coastal and Waveney on the North 
Sea coast.

Suffolk exhibits a wide variety of landscapes. 
The coastline has fine sandy beaches, crum- 
bling cliffs (the former town of Dunwich has 
been washed into the sea), deep estuaries, and 
the spit of Orford Ness. The centre of the 
county has low rolling hills, and in the west 
rises a chalk ridge covered by broad, hedgeless 
fields. The northwestern comer of Suffolk, 
where it borders Norfolk and Cambridgeshire, 
forms part of the Fenland (q.v.) and is below 
sea level. East of the Fens lies the Breckland 
(q.v.), a region of sand, heath, and long lines 
of trees planted originally for windbreaks and 
game cover.

The area prospered from early times. Prehis­
torie flint mines have been found in Breck­
land. The Mildenhall (q.v.) silver treasure, 
now on display in the British Museum, dates 
from the Roman period. During Anglo-Saxon 
times Suffolk formed part of the kingdom of 
East Anglia; the wealth of the kings of this 
period is indicated in the Sutton Hoö (q.v.) 
ship burial discovered near Woodbridge. The 
county’s medieval prosperity, which lasted un­
til the 18th Century, was based largely upon 
the woollen cloth industry and is reflected in 
the many large village churches such as those 
at Lavenham, Blythburgh, and Southwold. 
The villages of Lindsey and Kersey gave their 
names to specific wool fabrics.

Since the 18th Century, agriculture has been 
Suffolk’s major economic activity. The most 
important crops are cereals, sugar beets, and 
vegetables; food processing is a significant in­
dustry. Newmarket in the west is famous for 
its racing stables, and the county was formerly 
known for its Suffolk (q.v.) draft horses, also 
called Suffolk Punch. Lowestoft is a fishing 
port, and the coast is dotted with holiday re- 
sorts. The entry of the U.K. into the European 
Economic Community has brought rapid port 
development at Ipswich. Pop. (1983 est.) 612,- 
500.
Suffolk, independent city, southeastem Vir­
ginia, U.S., at the head of navigation of the 
Nansemond River, near the Dismal Swamp, 
immediately west of the cities of Portsmouth 
and Chesapeake. In 1974 it merged with the 
former Nansemond County (of which it was 
the seat) to form a single administrative unit 
that extends southward to the North Carolina 
border.

Settled in 1720, the town was early known 
as Constant’s Warehouse after John Constant, 
who established a tobacco business there; it 
was chartered in 1742 and renamed by the 
colonial legislature for Suffolk, Eng. The town 
was bumed by British forces in 1779 and was 
destroyed by fire in 1837 but was soon rebuilt. 
During the Civil War it feil to Federal troops 
in 1862 and was attacked by Confederate gen­
eral James Longstreet in April 1863.

Now an important centre for the marketing 
and processing of peanuts, Suffolk also han­
dles tea and manufactures bricks, paper, wood 
products, and farm machinery. Fishing and 
boating facilities are available in six local lakes 
and in Dismal Swamp. Inc. town, 1808; city, 
1910. Pop. (1980)47,621.
Suffolk, also called suffolk  pu n c h , smallest 
draft-horse breed, which originated in Suffolk,

Eng. Descended from the medieval “great 
horse,” the Suffolk is an old breed that has 
probably had less Crossing with other lines 
than most draft breeds. All registered Suffolks

Suffolk
Sally Anne Thompson— EB Inc.

in England and the U.S. trace their lineage 
to “Crisp’s Horse” (born 1768). Suffolks are 
unusually compact and rotund, with thick, 
short necks, legs, and backs; they are docile 
but powerful. They stand 15.2 to 16.2 hands 
(about 62 to 66 inches, or 157 to 168 cen­
timetres) high and weigh from 1,600 to 2,000 
pounds (725 to 900 kilograms). The coat is 
always chestnut-coloured.

The Suffolk Horse Society of Great Britain 
was organized in 1880. That same year the 
breed was imported to the United States. The 
American Suffolk Horse Association was or­
ganized in 1911, but the breed never became 
populär in the United States.
Suffolk, breed of medium-wool, dark-faced, 
hornless sheep developed in England during 
the years 1800 to 1850 by mating Norfolk 
horned ewes with Southdown rams. Suffolks 
are prolifie, early maturing sheep with excel­
lent mutton carcasses. They are energetic and 
the whole carriage is alert, showing stamina 
and quality. The breed is not desirable for 
wool production. The fleeces are short in sta­
ple and light in weight, and they have black 
fibres. Introduced into the United States in 
1888, the Suffolk is a populär lamb producer 
throughout the country, including the range­
land.
Suffolk, EARLS AND DUKES OF, titled En­
glish nobility of several Creations, most notably 
in the families Ufford, de la Pole, Brandon, 
and Howard, grouped below chronologically 
and indicated by the symbol • .
• Suffolk, Robert de Ufford, Ist earl of
(b. c. Aug. 10, 1298—d. Nov. 4, 1369), lead­
ing English soldier and statesman during the 
reign of Edward III of England.

The Ist Earl’s father, Robert (1279-1316), 
who was summoned to Parliament as a baron 
in 1309, was the son of Robert de Ufford, 
twice justiciar of Ireland in Edward Ts reign. 
The young Robert took part in the arrest of 
Roger Mortimer, earl of March, at Notting­
ham Castle in October 1330 and thereafter 
became one of Edward IITs most trusted Com­
manders, diplomats, and councillors; he was 
one of six new earls created by Edward III in 
1337.
Suffolk fought at Crécy (1346) and Poitiers 

(1356) and served in almost every campaign 
in France between 1340 and 1360. His son 
and heir, William de Ufford (1339-82), the 
2nd earl, died without surviving issue, and the 
earldom became extinct.
•Suffolk, William de La Pole, Ist duke
of (b. Oct. 16, 1396, Cotton, Suffolk, Eng.—

d. May 2, 1450, near Dover, Kent), English 
military commander and statesman who from 
1443 to 1450 dominated the government of 
the weak king Henry VI (ruled 1422-61 and 
1470-71). He was popularly, although prob­
ably unjustly, held responsible for England’s 
defeats in the late stages of the Hundred Years’ 
War (1337-1453) against France.

When his father, Michael de La Pole, 2nd 
earl of Suffolk, was killed fighting the French 
at the Battle of Agincourt in 1415, William 
succeeded to the earldom of Suffolk. He served 
in all the French campaigns of King Henry
V from 1417 to 1422 and became one of the 
most trusted generals of Henry VI. In 1428 
Suffolk was made commander in chief of the 
English Army in France, but on June 12, 
1429, he was defeated and taken prisoner by 
Joan of Are at Jargeau. Upon being ransomed, 
he held his former command until recalled to 
England late in 1431.

During the next decade Suffolk served as a 
royal councillor and emissary. He acquired 
considerable influence in the government by 
joining the faction of Henry Cardinal Beau­
fort, which dominated the King, and after 
Beaufort’s retirement in 1443, Suffolk became 
Henry VI’s chief adviser. In an effort to end 
the war, he secured a two year’s truce in 1444, 
but he enraged his countrymen by ceding the 
provinces of Maine and Anjou to France. 
Nevertheless, he was created duke of Suffolk 
in 1448, and this marked the height of his 
power.

Suffolk’s downfall came after the English 
treacherously captured Fougères—probably 
with his approval—in March 1449, thereby 
reopening hostilities. Soon the French recap- 
tured almost all of Normandy. Parliament 
laid the blame for the disaster on Suffolk, and 
with great reluctance the King banished the 
Duke from the realm for five years. Suffolk 
left England on May 1, 1450, but he was in- 
tercepted in the English Channel by some of 
his enemies and beheaded.
• Suffolk, Charles Brandon, Ist duke of
(b. c. 1484—d. Aug. 24, 1545, Guildford, Sur- 
rey, Eng.), brother-in-law of the English king 
Henry VIII and a prominent courtier during 
his reign.

His father, William Brandon, died fighting 
for Henry Tudor (later King Henry VII) in 
1485. A large, athletic man, young Brandon 
was about the only member of Henry VIII’s 
entourage capable of standing up to Henry 
VIII in a toumament. He proved his personal 
courage in the 1513 campaign against France, 
but when he was later given military com- 
mands (1523 and 1542-44), he displayed only 
incompetence.

In February 1514, Henry made Brandon 
duke of Suffolk. Early the following year Suf­
folk was sent to Paris to promote a match 
between Henry’s sister Mary and King Fran­
cis I of France; instead Suffolk married her 
himself, thereby incurring the danger of being 
accused of treason. Henry’s wrath was appar- 
ently assuaged by his chief minister, Thomas 
Cardinal Wolsey, and the Duke soon retumed 
to royal favour. Nevertheless, in 1529 Suf­
folk helped overthrow Wolsey, and for sev­
eral years thereafter he appeared to be among 
the dominant members of the King’s council, 
though he was a man devoid of the qualities 
of leadership. He welcomed the demise of 
Anne Boleyn. Suffolk’s granddaughter, Lady 
Jane Grey, was titular queen of England for 
nine days following the death of King Edward
VI in 1553.
• Suffolk, Henry Grey, duke of, 3rd Mar­
quess of D orset (b. c. 1517—d. Feb. 23, 
1554, London), father of Lady Jane Grey; his 
Opposition to Queen Mary I of England and 
his role in the Thomas Wyat Rebellion led to 
his execution.

The son of Thomas Grey, 2nd marquess of 
Dorset, he succeeded to the marquessate in



1530 and, in 1534, with the approval of King 
Henry VIII, married Frances Brandon, who 
would be the sole surviving heiress of the Ist 
duke of Suffolk in the Brandon line. Well- 
educated and a strong Protestant, Dorset was 
a weak and ambitious man; he belonged to 
the party of John Dudley, duke of Northum- 
berland, and was created duke of Suffolk on 
Oct. 11, 1551.

He supported Northumberland’s attempt to 
make his daughter Lady Jane Grey queen 
in July 1553, but he was quick to abandon 
her cause when the plot failed, and he was 
pardoned by Queen Mary. His Opposition to 
the queen’s plans for her Spanish marriage 
involved him in Sir Thomas Wyat’s Rebellion 
in 1554; the dukedom again became extinct 
after his trial for treason and his execution on 
Tower Hill.
• Suffolk, Thomas Howard, Ist earl of,
Lord H oward of Walden  (b. Aug. 24, 
1561—d. May 28, 1626, London), an English 
commander during the attack of the Spanish 
Armada and in other forays against the Span­
ish; he was also a councillor in the reign of 
James I.

Howard was the second son of the 4th Duke 
of Norfolk. He commanded the expedition on 
which Sir Richard Grenville and the Revenge 
were lost (1591), and he held commands in the 
Cadiz and Islands voyages (1596-97). Created 
Lord Howard of Waiden in 1597 and earl of 
Suffolk in July 1603, he was lord chamberlain 
of the royal household from 1603 to 1614 and 
lord high treasurer from 1614 to 1618, when 
he was deprived of his office on a charge of 
misappropriating money. He was tried in the 
Star Chamber and was heavily fined and im­
prisoned briefly in the Tower of London.

Suffolk’s second wife was Catherine (d. 1663), 
a woman whose avarice was partly responsi­
ble for her husband’s downfall. She shared his 
trial and was certainly guilty of taking bribes 
from Spain. One of his three daughters was 
the notorious Frances Howard, who instigated 
the poisoning of poet and essayist Sir Thomas 
Overbury.
Suffolk Coastal, district county of Suffolk, 
southeastem England, occupying an area of 
343 square miles (889 square km) that borders 
the North Sea to the east for about 32 miles 
(51 km). Suffolk Coastal is a low-lying district 
containing rolling hills in the interior north 
and west. The area bordering the sea exhibits a 
variety of landscapes, having sand and gravel 
beaches, crumbling cliffs, and many estuaries 
frequented by rare species of birds. Directly 
inland the landscape is forested, especially in 
the south between the parishes (towns) of 
Woodbridge, the district seat, and Aldeburgh. 
The north-coastal parishes of Walberswick, 
Dunwich, and Aldeburgh were prosperous lo­
cal ports several hundred years ago. Erosion 
of the cliffs by waves, however, has literally 
washed away much of these towns. Artists, 
bird-watchers, and sailing enthusiasts now visit 
the area; music lovers attend the annual (since 
1948) Aldeburgh Festival, originally begun by 
the locally bom composer Benjamin Britten 
(1913-76).
Felixstowe, Suffolk Coastal’s largest town at 

the district’s southem tip, developed as a sea- 
side resort in the 19th Century. By the early 
1980s its amusement park and beaches re­
mained populär, but it had also become one of 
Great Britain’s most important containeriza- 
tion ports. Ferry service connects Felixstowe 
to Zeebrugge, Belgium. Cereals, sugar beets, 
cattle, and pigs are raised inland. The Sizewell 
nuclear power station is located along the 
north coast. Pop. (1985 est.) 103,600.
Suffolk Resolves (Sept. 9, 1774), in U.S. 
colonial history, most famous of many meet­
ings vigorously protesting the Intolerable Acts 
enacted by the British Parliament the same 
year. Because representative provincial gov­

ernment had been dissolved in Massachusetts, 
delegates from Boston and neighbouring towns 
in Suffolk County met at Dedham and later at 
Milton to declare their refusal to obey either 
the acts or the officials responsible for them. 
They urged fellow citizens to cease paying 
taxes or trading with Britain and to undertake 
militia drill each week. Passed unanimously, 
the resolves were carried by Paul Revere to 
Philadelphia, where they were endorsed by the 
First Continental Congress.
suffrage, in representative government, the 
right to vote in electing public officials and 
adopting or rejecting proposed legislation.
The history of the suffrage, or franchise, is 

one of gradual extension from limited, priv- 
ileged groups in society to the entire adult 
population. Nearly all modem governments 
have provided for universal adult suffrage. It 
is regarded as more than a privilege extended 
by the state to its citizenry; it is rather thought 
of as an inalienable right that inheres to every 
adult citizen by virtue of his citizenship. In 
democracies it is the primary means of ensur- 
ing that governments are responsible to the 
govemed.
The basic qualifications for suffrage are simi­

lar everywhere, although there are minor vari­
ations from country to country. Usually only 
the adult citizens of a country are eligible to 
vote there, the minimum age varying from 
18 to 25 years. Most governments insist also 
on the voter’s affiliation to a certain locality 
or constituency. The insane, certain classes of 
convicted criminals, and those punished for 
certain electoral offenses are generally barred 
from the suffrage.
Before the evolution of universal suffrage, 

most countries required special qualifications 
of their voters. In 18th- and 19th-century 
Britain, for instance, there was a property or 
income qualification, the argument being that 
only those who had a stäke in the country 
should be allowed a voice in its public af­
fairs. At one time, only men qualified for 
the suffrage. A number of newly independent 
countries of Asia and Africa, in the period of 
transition from colony to self-govemment, had 
a literacy qualification for the suffrage. Some 
countries limit it to certain racial or ethnic 
groups. Thus, for example, South Africa and 
the Old South of the United States granted 
the vote only to their white populations.
suffrage, woman: see woman suffrage.
Suffren de Saint-Tropez, Pierre André
de (b. July 13, 1729, Saint-Cannat, Fr.—d. 
Dec. 8, 1788, Paris), French admiral, noted 
for his daring tactics, who fought the British 
in Indian waters during the American Revo­
lutionary War.
A Knight of Malta, Suffren de Saint-Tropez 

served under Admiral C.H. d’Estaing in Amer­
ica and was sent to assist French military 
operations in India in 1781. In a remarkable 
series of naval engagements with the British 
admiral Sir Edward Hughes off the coasts of 
India and Ceylon in 1782-83, he disregarded 
textbook rules and tried, with varying suc­
cess, to teach his captains to isolate groups 
of enemy vessels and thus destroy a squadron 
piecemeal.
Süfism, also spelled süfiism, aspect of Is­
lämic belief and practice in which Muslims 
seek to find the truth of divine love and 
knowledge through direct personal experience 
of God. Süfism consists of a variety of mys­
tical paths that are designed to ascertain the 
nature of man and of God and to facilitate 
the experience of the presence of divine love 
and wisdom in the world.

A brief treatment of Süfism follows. For full 
treatment, see macropaedia: Isläm, Muham­
mad and the Religion of.

The Arabic term $üfi (“mystic”) derives from 
suf, “wool,” probably in reference to the 
woolen garments wom by early Islämic as-
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cetics. Süfism as an organized movement arose 
among pious Muslims as a reaction against 
the worldliness of the early Umayyad period 
(a d  661-750). Yeaming for a personal union 
with God, the mystics found the extemalities 
of the law, divorced from a personal theology, 
very unsatisfactory and increasingly asserted 
a way (tarïqah, “path”) and a goal (haqïqah, 
“reality”) alternative to those of the Sharfa, or 
traditional law. Süfism similarly opposed its 
intuitionism (mctrifah, “interior knowledge”) 
to the rational deductions of formal theology.

The mainstream of the Süfis strove to remain 
within orthodoxy and declared that the obser- 
vance of the Shari'a was indispensable; indeed, 
from the early period they had attempted to 
develop a scheme of partly antithetical and 
partly complementary categories (e.g., “anni- 
hilation and restoration”; “intoxication and 
sobriety”) to achieve a synthesis of the exter- 
nal and the intemal. But the Opposition of 
these two aspects continued to be emphasized. 
During the late 12th and early 13th centuries, 
under the influence of speculative mysticism, 
Ibn al-cArabi produced a system that created a 
complete chasm between the law and Süfism. 
In societies, such as Islämic India, that had a 
strong pre-Islämic heritage of mysticism, this 
chasm became much wider. Süfism developed 
into dervish orders, which emphasized emo- 
tionalism and hypnotic and ecstatic States and 
which remained influential until very recent 
times.

The importance of Süfism in the history of 
Islämic faith and culture is incalculable. The 
flowering of Süfi literature, especially mystical 
love poetry, represents a golden age among 
the Arabic, Persian, Turkish, and Urdu lan­
guages. And it was largely through the efforts 
of Süfi missionaries that Isläm was extended 
into India, Central Asia, Turkey, and sub- 
Saharan Africa.
Numerous Süfi orders and suborders existed 

in the late 20th Century throughout the Mus­
lim world, each characterized by variations 
in certain basic practices. A primary spiritual 
technique of Süfism is dhikr, the recitation 
of the name of God or of certain Quriänic 
phrases. Through discipline and the gift of 
grace, the “wayfarer” seeks to loosen the 
bonds of his lower seif until they are severed 
altogether, enabling the soul to experience the 
tme reality (haqïqah) toward which it natu­
rally aspires.
sugar, any of numerous sweet, colourless, 
water-soluble compounds present in the sap 
of seed plants and the milk of mammals 
and making up the simples! group of carbo- 
hydrates. (See also carbohydrate.) The most 
common sugar is sucrose, or table sugar, which 
is commercially produced in large amounts— 
about 108 metric tons per year—from sugar- 
cane and sugar beets and almost entirely used 
as food. Its Chemical formula is C12H220n.

A brief treatment of sugar follows. For full 
treatment, see macropaedia: Biochemical 
Components of Organisms: Carbohydrates; 
Food Processing.

Sucrose, a product of photosynthesis that 
constitutes 5-20 percent of the weight of 
sugarcane and sugar beets, is obtained by a 
milling process (shredding the plants, pressing 
out the juice, and extracting the residues with 
water) or by the diffusion process (separating 
the sugar from the finely cut plants by dissolv- 
ing it in hot water or juice). The combined 
liquids are purified and evaporated to induce 
crystallization of the sugar. Granulated sugar, 
an unusually pure commercial product, is 99.9 
percent sucrose. Confectioner’s (powdered, or 
icing) sugar is pulverized sucrose, ordinarily 
mixed with 3 percent comstarch to prevent 
caking.

Other sources of sucrose include the sugar
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maple tree, sugar palms (especially date palms), 
and sorghum. Chemists have identified nu­
merous other sugars; only a few of these are 
commercially produced, including com sugar 
(glucose, also called dextrose), fruit sugar (fruc- 
tose, or levulose), malt sugar (maltose), and 
milk sugar (lactose, the only common sugar of 
animal origin). Honey contains sucrose along 
with glucose and fructose, which are formed 
from sucrose by the action of acids or the 
enzyme sucrose (invertase).
Sugar Act (1764), in U.S. colonial history, 
British legislation aimed at ending the smug- 
gling trade in sugar and molasses from the 
French and Dutch West Indies and at provid- 
ing increased revenues to fund enlarged British 
Empire responsibilities following the French 
and Indian War. Actually a reinvigoration of 
the largely ineffective Molasses Act of 1733, 
the Sugar Act provided for strong customs 
enforcement of the duties levied on refined 
sugar and molasses imported into the Colonies 
from non-British sources in the Caribbean. 
The act thus granted a virtual monopoly of 
the American market to British West Indies 
sugar planters. Early Colonial protests at these 
duties were ended when the tax was lowered 
two years later. The protected price of British 
sugar actually benefited New England dis- 
tillers, though they did not appreciate it. More 
objectionable to the colonists were the stricter 
bonding regulations for shipmasters, whose 
cargoes were subject to seizure and confisca- 
tion by British customs commissioners and 
who were placed under the authority of the 
Vice-Admiralty Court in distant Nova Scotia 
if they violated the trade mies or failed to pay 
duties. As a result of this act, the earlier clan- 
destine trade in foreign sugar, and thus much 
Colonial maritime commerce, were severely 
hampered.
sugar apple: see sweetsop.
sugar beet (Beta vulgaris), species of beet 
that is second only to sugarcane as the ma­
jor source of the world’s sugar. Sugar beets 
can be grown in temperate or cold climates 
and thus within the densely populated, well-

Sugar beet (Beta vulgaris)
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developed areas where much of the product 
is consumed. In contrast, sugarcane can be 
grown only in tropical or subtropical regions. 
Sugar is stored in the roots of the beet, instead 
of in the stalk as in sugarcane. Beet culture is 
a comparatively recent development, whereas 
sugarcane culture dates from antiquity.

The sugar beet was grown as a garden veg­
etable and for fodder long before it was valued

for its sugar content. Sugar was produced ex- 
perimentally from beets in Germany in 1747 
by the chemist Andreas Marggraf, but the 
first beet-sugar factory was built in Silesia in 
1802. Napoleon became interested in the pro­
cess in 1811 because the British blockade had 
cut off the French Empire’s raw sugar supply 
from the West Indies, and under his influence 
40 factories to process beet sugar were es­
tablished in France. The industry temporarily 
collapsed after Napoleon’s fall but recovered 
in the 1840s. Beet-sugar production then in­
creased rapidly throughout Europe; by 1880 
the tonnage had overtaken that of cane sugar. 
In the late 20th Century the leading producers 
of sugar beets were the Soviet Union, France, 
the United States, and Germany.
Sugar Bowl, post-season U.S. collegiate foot­
ball game played on New Year’s Day in New 
Orleans. The first game was played in 1935, 
eight years after it had been conceived by 
Colonel James M. Thomson, publisher of the 
New Orleans Item, and by Fred J. Digby, a 
columnist for that newspaper. Supporters of 
the game raised $30,000 by subscription, and 
Tulane University allowed its stadium to be 
used at no charge. The Sugar Bowl moved 
from Tulane Stadium to the Louisiana Super­
dome in New Orleans in 1976. The Champion 
team of the Southeastern Conference usually 
receives an invitation to play in the Sugar 
Bowl. Festivities include a regatta on Lake 
Pontchartrain and a few unofficial Mardi 
Gras-like parades.
Sugar Loaf, Portuguese pao de acucar , 
landmark peak overlooking the entrance 
of Guanabara Bay, in southeastem Brazil. 
Named for its shape, the conical, granitic 
peak (1,325 feet [404 m]) lies at the end of a 
short range between Rio de Janeiro and the 
Atlantic Ocean. At its base is the fortress of 
Säo Joäo. A cable car mns from its summit to 
the adjacent Urea Hill, near the foot of which 
is the Federal University of Rio de Janeiro, 
formerly the University of Brazil (1920).
sugar maple (Acer saccharum), also called 
hard  maple, or rock maple, large tree in 
the maple family (Aceraceae), native to east­
em North America and widely grown as an 
ornamental and shade tree. It is a commer­
cially important source of maple symp, maple 
sugar, and hardwood lumber useful in fumi­
ture manufacture and flooring. Some trees de­
velop special grain pattems such as bird’s-eye 
maple (with dots suggesting eyes of birds) and 
curly and fiddleback maple, with wavy and 
rippled grain, respectively. The sugar maple 
may grow to a height of 40 m (130 feet). It 
has a dense crown of leaves, which tums var­
ious shades of gold to scarlet in fall. Its three- 
to five-lobed leaves appear after the greenish- 
yellow flowers of spring. The fruits are paired 
Samaras, or keys. Smooth grayish bark on the 
tmnk and branches gradually furrows with 
age. The leaf of the sugar maple is the national 
emblem of Canada.
.Several varieties of sugar maples are avail- 
able; their leaf crowns may be columnar, 
oval, or pyramidal in shape, with dark-green 
to yellowish leaves. Among those considered 
subspecies are Rocky mountain sugar maple 
(A. saccharum grandidentatum), chalk maple 
(A. saccharum leucoderme), and black maple 
(A. saccharum nigrum).
sugarcane (Saccharum officinarum), giant, 
thick, perennial grass of the Gramineae family 
cultivated in tropical and subtropical regions 
worldwide for its sweet sap, a major source 
of sugar and molasses. Sugarcane probably 
orginated in what is now New Guinea, its cul- 
tivation spreading along the human migration 
routes to Southeast Asia, India, and Polynesia.

The plant grows in dumps of solid stalks 
with regularly spaced nodes or joints, with a 
bud at each node. The graceful, sword-shaped 
leaves are similar to those of the com plant.

Sugarcane (Saccharum officinarum)
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The sheath folds around the stem, protecting 
the bud. Mature canes may be 3-8 m (10-26 
feet) tall and 2.5-5 cm (1-2 inches) in diame­
ter. The colour of the stalk ranges from almost 
white to yellow to deep green, purpie, red, 
or violet. The plant needs 1,500 mm (about 
60 inches) or more of rainfall annually or ir­
rigation from furrows or overhead sprinklers. 
Large amounts of nitrogen, phosphorus, and 
potassium are supplied in fertilizers.
The sugarcane plant is susceptible to more 

than 60 diseases, none of which occurs world­
wide. Regional varieties are bred to resist spe­
cific types of disease, and extensive breeding 
programs continue to produce new varieties 
suitable to the major sugarcane-producing 
areas of the world. Asia is the largest producer 
of the world’s sugarcane, followed by South 
America and North America. Sugarcane is a 
major commercial erop of Hawaii and is also 
grown in the southem United States, mainly 
in Louisiana.

Sugarcane is processed in large and small 
factories worldwide. Sugar is removed from 
the canes by milling or by a diffusion process. 
Milling crushes the stalks in a series of large 
metal rollers that squeeze the sugary juice 
from the fibre. In the diffusion process the 
sugar is separated from the finely cut stalks 
by dissolving it in hot water or juice. The 
resulting juice is then clarified to remove non- 
sugar components, after which an evaporation 
process removes the water. The resulting raw- 
syrup mixture is further concentrated by boil­
ing until sugar crystallizes out of the liquor, 
forming a mixture known as masseeuite. The 
raw sugar crystals are then separated from the 
masseeuite by centrifugal machines. Molasses, 
which is the symp remaining after sugar is 
crystallized out of the juice, is used to make 
mm and is a feed for farm animals.
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sugarphim tree (Lagunaria patersoni), plant 
of the mallow family (Malvaceae), native to 
Australia and grown in warm temperate re­
gions as an ornamental. Because of its shapely 
growth and regularly spaced branches, it is 
sometimes grown along avenues. The tree 
grows to about 15 m (50 feet) in height and 
has altemate oval or rather oblong leaves. The 
pale-pink flowers are about 6 cm (2 lh inches) 
across.
Sugawara Michizane, posthumous name 
TENJIN (b. 845, Japan—d. March 26, 903, 
Dazaifu, Japan), Japanese political figure and 
scholar of Chinese literature of the Heian pe­
riod (794-1185) who was later deified as Ten- 
jin, the patron of scholarship and literature.

Sugawara was bom into a family of scholars, 
and as a boy he began studying the Chinese 
classics. After passing the civil-service exami-



nation in 870 he entered the Japanese court as 
a scholar and poet. In 886 he was appointed 
govemor of Sanuki Province (modem Kagawa 
prefecture) on the island of Shikoku.

Sugawara retumed to Kyöto in 890. He was 
promoted to a succession of important posts 
by the emperor Uda, who sought to use him 
to counterbalance the influence of the pow­
erful Fujiwara family. By 899 he was made 
minister of the right (udaijin), the second most 
important ministerial position, by Uda’s son, 
the emperor Daigo. Daigo, however, favoured 
the Fujiwara, and in 901 Fujiwara Tokihira, 
Sugawara’s rival, convinced the emperor that 
Sugawara was plotting treason. Sugawara was 
banished from the Capital by being appointed 
to an administrative post on the island of 
Kyushu.

Following Sugawara’s death there two years 
later, a series of calamities—storms, fires, and 
violent deaths—were attributed to his venge- 
ful spirit. To placate the spirit, Sugawara was 
posthumously reinstated to high rank and later 
was deified. His writings include a history of 
Japan and two volumes of Chinese poetry.

A major festival honouring Tenjin is held 
annually on July 25 at the Temman Shrine in 
Osaka. There are also numerous local shrines 
throughout Japan at which schoolchildren buy 
amulets for luck during the period of school 
entrance examinations in the spring.
Sugbuhanon language: see Cebuano lan­
guage.
Suger (b. 1081, near Paris—d. Jan. 13, 1151), 
French abbot and adviser to kings Louis VI 
and VII whose supervision of the rebuilding 
of the abbey church of Saint-Denis was in­
stmmental in the development of the Gothic 
style of architecture.

Suger, detail of a stained glass window, 12th 
Century; in the abbey church of Saint-Denis, Fr.
Archives Photographiques, Paris

Suger was bom of peasant parents. As a 
child he showed unusual intelligence, and in 
1091 he was brought to the nearby abbey of 
Saint-Denis (the patron saint of France) to be 
educated by the monks. His closest friend and 
schoolmate at the abbey was Louis Capet, a 
boy his age. This boy became King Louis VI 
in 1108. Suger became secretary to the abbot 
Adam of Saint-Denis and a close adviser to 
the king.

As secretary to Abbot Adam, Suger made 
various diplomatic missions to Henry Beau- 
clerc of Normandy, who was also King Henry 
I of England and the son of William the Con- 
queror. Suger was greatly impressed by the

strong, orderly administration of the Norman 
mier, which contrasted with the chaotic feu- 
dalism in France.

Saint-Denis, shrine of the saint who had sup- 
posedly brought Christianity to Gaul, was an 
object of great veneration. Suger saw its des- 
tiny and that of the French crown as perma- 
nently related. He believed that by stressing 
and enlarging the king’s role as vassal of Saint- 
Denis he could unite the king and his nobles 
under an idea they could mutually believe in. 
Suger also saw that the king could and should 
be protector of the peasants and the middle 
class.

In 1122 Suger was elected abbot of Saint- 
Denis. He had a chance shortly thereafter to 
test his theory of the cementing power of 
the symbolic theory of Saint-Denis. In 1124 
Holy Roman Emperor Henry V invaded lands 
mied by King Louis VI. Louis rode into battle 
carrying the Oriflamme, the banner of Saint- 
Denis, which normally rested in the church 
along with the relics of the saint. As a result 
of his (and Suger’s) appeal to the nobility’s 
veneration for the saint, he was followed by 
a larger army of nobles than had ever previ­
ously pledged their allegiance to him or to his 
father. The army of Louis and the Oriflamme 
were so formidable that Henry V retreated 
without battle.

Although Suger was not an ascetic but a 
reasonable and humane man in a time of vio­
lent extremes, he guided the monks of Saint- 
Denis back into a life of greater piety and reli­
gious observation than they had known under 
Abbot Adam. In Adam’s administration the 
monks had gained notoriety for behaving in 
an excessively secular fashion. Suger corrected 
this Situation at the urging of Bemard, abbot 
of Clairvaux. Suger cooperated in this and 
many other matters with Bemard, who was a 
close adviser to the pope and the greatest spir­
itual leader in Europe at the time. He could 
be a powerful enemy or ally, and Suger chose 
to be his ally.
After King Louis’s death in 1137, his succes­

sor, Louis VII, rejected Suger’s role as princi­
pal adviser, and Suger concentrated all of his 
efforts for the next five years on completing 
the rebuilding of the church of Saint-Denis, 
which had fallen into decay. It is believed 
that he was the inspiration behind many of 
the architectural innovations employed in the 
project, which include an original use of the 
pointed (rather than round) arch and the 
ribbed vault and extensive use of stained glass, 
including a rose window in the facade.
In 1142 Louis seized lands belonging to 

his most powerful vassal, Thibaut, count of 
Champagne. Civil war resulted. The support 
of the powerful Thibaut had always been vital 
to the French monarchy, and the young king 
was making war ferociously and irrationally. 
Suger stepped in as an active adviser to Louis 
VII, as he had always done with his father, 
and negotiated a peace treaty between Thibaut 
and Louis. The treaty was signed at the dedi- 
cation ceremony of the church of Saint-Denis, 
an architectural marvel.
As penance for the many lives that he had 

taken during the war with Thibaut, Louis VII 
was urged by Bemard of Clairvaux to lead 
a cmsade to free the Holy Land from the 
Muslims. Suger was strongiy opposed to this 
and tried unsuccessfully to change the king’s 
mind. For the first time Suger stood in Oppo­
sition to the wishes of the weak, young lang 
as well as those of Bemard and the pope.

On June 11, 1147, Louis and Queen Eleanor 
departed on the Second Cmsade. Louis left his 
crown with Abbot Suger, who was appointed 
regent in his absence. The Cmsade was a 
disastrous loss, but at home Suger govemed 
well, despite the great financial drain on the 
funds at his disposal. He devised new and 
fairer means of taxation, passed laws prevent- 
ing deforestation, and suppressed a revolt by a 
group of nobles who planned to make Robert,
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count of Dreux and brother of Louis VII, king 
in his absence. When in 1149 Louis retumed 
from the Cmsade, many believed that Suger 
would not retum the crown, but they were 
proved wrong.

In 1150 Suger himself, with Bemard, made 
plans for another cmsade. But in 1150, before 
it was begun, Suger feil ill with malaria. He 
died in January 1151. (A.F.R.)
bibliography. Erwin Panofsky (ed. and trans.), 
A b b o t S u g er  on  th e  A b b ey  C hurch o f  S t.-D en is  a n d  
l t s  A r t T reasu res, 2nd ed. by Gerda Panofsky- 
Soergel (1979), the English translation of Suger’s 
Latin work describing the building of the church 
of Saint-Denis with a commentary and biograph- 
ical introduction; Paula Lieber Gerson (ed.), A b ­
b o t S u g er  a n d  S a in t D e n is  (1986), a collection of 
historical essays; Sumner McKnight Crosby, T h e  
R o y a l  A b b e y  o f  S a in t-D en is: F ro m  l t s  B eg in n in g s  
to  th e  D e a th  o f  Suger, 4 7 5 -1 1 5 1  (1987), a compre- 
hensive work on the abbey; and Sumner McKnight 
Crosby e t al., T h e  R o y a l  A b b e y  o f  S a in t-D e n is  in  
th e  T im e  o f  A b b o t S u g er  (1 1 2 2 -1 1 5 1 ) (1981), a 
useful brief introduction.
Suggestion, in psychology, process of leading 
a person to respond uncritically, as in be­
lief or action. The mode of Suggestion, while 
usually verbal, may be visual or may involve 
any other sense. The Suggestion may be sym­
bolic. For instance, a person who is allergie to 
roses may develop an attack of asthma from 
looking through a seed catalog. Suggestion, or 
suggestibility, plays a significant role in col- 
lective behaviour, especially in social unrest, 
and it constitutes the central phemonenon of 
hypnosis (q.v.).
Suggs, Louise (b. Sept. 7, 1923, Atlanta, 
Ga., U.S.j, American golfer who was twice 
president of the Ladies’ Professional Golfers’ 
Association (LPGA) and winner of 50 LPGA 
toumaments.

As an amateur noted for her excellent form, 
Suggs won the British Ladies’ toumament in 
1948, only the second American to do so. Her 
other amateur victories included the Westem 
Amateur (three times) and the U.S. Women’s 
Amateur. She was named to the Curtis Cup 
team in 1948, the year she tumed professional.

Suggs won the U.S. Women’s Open in 1949 
(a record 14 strokes ahead of Babe Zaharias) 
and 1952 and finished second five times. She 
also won the U.S. LPGA toumament in 1957, 
winning the Vare trophy in that same year 
for low stroke average, and led the LPGA 
in toumament winnings in 1953 and 1960. 
Three times she won the Titleholders champi- 
onship and the North and South toumament. 
She was LPGA president in 1956 and 1957. 
After 1961 she restricted her appearances on 
the circuit but continued to appear until 1980. 
Suggs wrote Golf for Women (1960).
Suhag (Egypt): see Sawhäj.
Suhär, also spelled sohär, town and port, 
northem Oman. It is situated about 120 miles 
(190 km) northwest of Muscat on the al-Bäti- 
nah coast of the Gulf of Oman. Suhär’s origins 
are prehistorie; it is located near the sites of 
several ancient copper mines, some possibly 
dating back to 2500 bc. The town became an 
early outpost of the Islämic religion, possibly 
during the lifetime of the Prophet Muham­
mad. It developed into a prosperous and well- 
known port and during the lOth Century was 
said to be the largest and most important 
city in the Arab world. The port declined 
in importance following successive invasions 
first by the Persians and then by the Por­
tuguese. Dates, ghee, dried limes, cowhides, 
and goatskins are exported from the modem 
port. A paved Coastal road runs between Mus- 
cat and Suhär. Pop. (1980 est.) 20,000.
Suharto (b. June 8, 1921, Kemusu Arga- 
mulja, Java, Dutch East Indies [now Indone-
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sia]), second president of Indonesia (from 
1967), noted for his conservatism, national­
ism, and his anti-Communist policies. Like 
many Javanese, he used only his given name.

After graduating from high school and work­
ing briefly as a bank clerk, Suharto joined 
the Dutch colonial army and then, after the 
Japanese conquest in 1942, switched to a 
Japanese-sponsored defense corps, receiving 
training as an officer. With Japan’s surren­
der he fought in the guerrilla forces seeking

Suharto
AP/Wide World Photos

independence from the Dutch; by the time 
that Indonesia became a republic, in 1950, 
he was a lieutenant colonel. During President 
Sukarno’s flirtations with Communism in the 
1960s, the army became strongiy identified as 
anti-Communist; and, as major general and 
head of the Indonesian army strategie com­
mand, Suharto led the army in putting down 
an allegedly Communist coup d’état on Sept. 
30, 1965. In the following months he directed 
a purge of Communists and leftists in public 
life, and his example was followed in exagger- 
ated form by vigilantes in a grand massacre of 
Communists throughout the country.

Suharto took control of the Indonesian gov­
ernment on March 12, 1966, though Sukamo 
remained nominal president for another year. 
In March 1967 the Consultative Congress 
appointed Suharto acting president, and in 
March 1968 it elected him to a five-year 
term as president. He instituted a policy he 
called the New Order, relying on the help 
of American-educated economists to reinvig- 
orate the Indonesian economy. Westem in­
vestment was encouraged, and oil production 
expanded. Suharto was reelected four times 
(1971, 1978, 1983, and 1988) without Op­
position; his regime remained authoritarian, 
despite the country’s growing stability. Civil 
liberties such as the freedom of the press were 
carefully controlled.
Sühbaatar, also spelled süchbaatar, or 
sükhbaatar , town, northem Mongolian Peo­
ple’s Republic, situated about 160 miles (260 
km) north-northwest of Ulaanbaatar at the 
confluence of the Orhon and Selenga rivers. 
Sühbaatar was founded in 1940 at the head 
of navigation on the Selenga. The town 
is named after the Mongolian revolutionary 
leader Damdiny Sühbaatar. It was connected 
to Ulaanbaatar by railway in 1949 and later 
became a railway terminus for travel to the 
Soviet Union. The town is a trade and indus­
trial centre, with an agricultural college and 
a thermoelectric station. A flour mill, match 
factory, distillery, rolling-stock repair depot, 
and building and woodworking combines are 
located there. Pop. (1979) 14,400.
Sühbaatar, Damdiny, Sühbaatar also spelled
SÜKHBAATAR, Or SUKEBATOR (b. Feb. 2,
1893, Tsetsen-Khan, Mongolia—d. Feb. 22, 
1923, Urga [now Ulaanbaatar], Mongolia), co- 
founder and leader of the Mongolian People’s 
Revolutionary Party, who was the major force

in the founding of the Mongolian People’s 
Republic.

Sühbaatar joined the army as a young man, 
trained as a machine gunner, and received 
the honorific title Baatar (“Hero”) for fight­
ing against pro-Japanese forces. After demo- 
bilization, he trained to become a typesetter 
but soon became involved in politics, orga- 
nizing a group of revolutionaries known as 
the Dzüünharaa Circle in 1919, which in the 
following year united with the group led by 
Choibalsan. In 1920 he visited Russia and 
in 1921 organized the People’s Army to op- 
pose the defeated anti-Bolshevik forces that 
were occupying northern Mongolia under the 
command of Baron Ungern-Stemberg. The 
People’s Army defeated the Chinese in March 
1921, captured Urga (now called Ulaanbaatar) 
on July 6, and established a permanent gov­
ernment on July 10. Sühbaatar became the 
first minister of war in the new government.
Suhl, until 1990 a Bezirk (district) of south- 
western East Germany, formed in 1952 from 
the southwestem part of Thuringia. Bordered 
on the south and west by West Germany, 
it had an area of 1,489 square miles (3,856 
square km) and extended along much of the 
Thüringer Forest and the upper Werra Valley. 
The development of engineering and motor- 
vehicle and small iron industries was favoured 
by local potash deposits and iron-ore mines, 
now largely exhausted. Electrotechnical, glass, 
wood, and toy industries are found in the 
forest valleys. The chief towns were Suhl, 
Sonneberg, and Meiningen. Pop. (1989 est.) 
548,858.
Suhl, city, Thuringia Land (state), east-central 
Germany, situated on the Lauter River, in the 
Thüringer Forest. First mentioned in 1239, it 
was chartered in 1527. In 1815 it passed with 
Electoral Saxony to Prussia. Notable build­
ings include the 16th-17th-century castle and 
the Baroque Kreuzkirche (1731-39; “Church 
of the Holy Cross”). Motorcycles, machinery, 
sporting guns, precision instmments, electri­
cal appliances, tools, porcelain, and toys are 
manufactured. Pop. (1989 est.) 56,345.
Suhrawardï, as-, in full shihäb ad -dïn
YAHYÄ IBN HABASH IBN AMÏRAK AS-SUHRA-
wardI, also called al-maqtül, or shaykh 
al-ishräq (b. c. 1155, Suhraward, near Zan- 
jän, Iran—d. 1191, Halab, Syria), mystic theo- 
logian and philosopher who was a leading 
figure of the Illuminationist school of Islämic 
philosophy, attempting to create a synthesis 
between philosophy and mysticism.

After studying at Isfahan (Esfahän), a leading 
centre of Islämic scholarship, as-Suhrawardï 
traveled through Iran, Anatolia, and Syria. In­
fluenced by mystical teachings, he spent much 
time in meditation and retreat, and in Ha­
lab (modem Aleppo) he favourably impressed 
its mier, Malik az-Zähir, son of Saladin. His 
teachings, however, particularly the pantheis- 
tic overtones of his mystical doctrines, aroused 
the Opposition of the established and orthodox 
'ulamff (“men of learning”), who persuaded 
Malik az-Zahir to have him put to death. The 
appellation al-Maqtül (“the Killed”) meant 
that he was not to be considered a shahïd 
(“martyr”).

As-Suhrawardï wrote voluminously. The 
more than 50 separate works that were at- 
tributed tö him were classified into two cat­
egories: doctrinal and philosophical accounts 
containing commentaries on the works of 
Aristotle and Plato, as well as his own con- 
tribution to the Illuminationist school; and 
shorter treatises, generally written in Persian 
and of an esoterie nature, meant to illustrate 
the paths and joumeys of a mystic before he 
could achieve ma 'rifah (“gnosis,” or esoterie 
knowledge).

Influenced by Aristotelian philosophy and 
Zoroastrian doctrines, he attempted to rec- 
oncile traditional philosophy and mysticism.

In his best-known work. Hikmat al-ishräq 
(“The Wisdom of Illumination”), he said that 
essences are creations of the intellect, having 
no objective reality or existence. Concentrat- 
ing on the concepts of being and non-being, 
he held that existence is a single continuüm 
that culminates in a pure light that he called 
God. Other stages of being along this contin­
uüm are a mixture of light and dark.
As-Suhrawardï also founded a mystical order 

known as the Ishräqiyah. The Nürbakhshïyah 
order of dervishes (itinerant holy men) also 
tracés its origins to him.
Suhrawardïyah, Muslim order of mystics 
(Süfïs) noted for the severity of its spiri­
tual discipline, founded in Baghdad by Abü 
Najïb as-Suhrawardï and developed by his 
nephew TJmar as-Suhrawardï. The order’s rit­
ual prayers (dhikr) are based upon thousands 
of repetitions of seven names of God, identi­
fied with seven “subtle spirits” (lafä’if sab'ah) 
which in turn correspond to seven lights.

The main order became concentrated in 
Afghanistan and the Indian subcontinent, 
while other branches moved westward. The or­
thodox Khalwatïyah, also strictly disciplined, 
was founded in Iran by TJmar al-Khalwatï, 
then spread into Turkey and Egypt in many 
branches. The Safawïyah, organized by Safi 
od-Dïn, at Ardabïl, Iran, gave rise to the Ira- 
nian Safavid dynasty (1502-1736) and several 
Turkish branches active against the Ottomans 
early in the 16th Century. The Algerian Rah- 
mämyah grew out of the Khalwatïyah in the 
second half of the 18th Century, when 'Abd 
ar-Rahmän al-Ghushtulï, the founder, made 
himseif the centre of Khalwatï devotion and 
piety on the basis of visionary experiences.
Süi, village (administraively, town) Balu- 
chistan Province, southem Pakistan, located 
northeast of Jacobäbäd. It rose to impor­
tance in 1950—51 through the discovery of 
one of the world’s largest natural-gas deposits. 
Operations began in 1955 with the laying 
of pipelines to provide a cheap source of 
fuel and power for industries in Hyderäbäd, 
Karächi, and Sukkur. Lines were extended to 
Multän (1958), Lahore, Faisaläbäd (formerly 
Lyallpur), and Hatär (1970). Besides generat- 
ing power, Süi gas is used for fertilizer pro­
duction and as a basis for Pakistan’s growing 
petrochemical industry. Pop. (1981 prelim.) 
more than 5,000.
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Sui d y n a s t y , Pinyin sui (a d  581-618), 
short-lived Chinese dynasty that unified the 
country after four centuries of fragmentation 
in which North and South had gone quite 
different ways. The Sui also set the stage for 
and began to set in motion an artistic and 
cultural renaissance that reached its zenith in 
the succeeding T’ang dynasty. Its Capital was 
at Ch’ang-an.

The first Sui emperor, Yang Chien, known 
by his posthumous name Wen-ti, was a high 
official of the Chou dynasty, and, when that 
reign dissolved in a storm of plots and mur- 
ders, he managed to seize the throne and 
take firm control of North China; by the 
end of the 580s he had won the West and 
South and mied over a unified China. He es­
tablished uniform institutions of government 
throughout the country and raised a corps 
of skilled and pragmatic administrators. He 
reestablished Confucian rituals last used in 
government by the Han dynasty. He sought 
and won the support of men of letters, and he 
fostered Buddhism. He promulgated a penal 
code and administrative laws that were sim­
pler, fairer, and more lenient than those of 
the predecessor Chou. He conducted a careful 
census, a practice long lost in chaos, and sim- 
plified the taxation. He made his army into



a system of militias that was self-supporting 
when the country was not at war.
The second emperor, Yang Ti, completed 

the integration of southem China into the em­
pire, emphasized the Confucian classics in an 
examination system for public employment, 
and built a second Capital at Lo-yang in the 
east. He engaged in great construction proj­
ects, including a vast canal system.
The relations of the Sui with the Turks in 

the West deteriorated; and, when wars in Ko­
rea to exact tribute failed, the short regime 
collapsed in a weiter of rebellions. Yang Ti 
was murdered by a member of his entourage 
in 617, and his successor, Kung Ti, reigned 
only a year.
The architecture of the Sui was dominated 

by the great Yü-wen K’ai, who in nine months 
designed a vast Capital city at Ch’ang-an that 
was six times the size of the modern city of 
Sian at the same site. lts palace had a rotating 
pavilion accommodating 200 guests. Painters 
came from all over the country seeking pa­
tronage at the Sui court. The dynasty estab­
lished the course of nurture of the arts that 
was embraced by the succeeding T’ang dy­
nasty (q.v:). Because of the brevity of the Sui 
reign and the consonance of its arts with those 
of the T’ang, the arts of the two dynasties are 
often treated together.
suiboku-ga, also called sumi-e, Japanese 
monochrome ink painting, a technique first 
developed in China during the Sung dy­
nasty (960-1274) and taken to Japan by 
Zen Buddhist monks in the mid-14th Cen­
tury. Although generally content to copy Chi­
nese models, early Japanese artists excelled in 
the field of portraiture and figure painting. 
Suiboku-ga reached its height in the Muro- 
machi period (1338-1573) with such mas­
ters as Sesshü Töyö, whose landscapes were 
uniquely Japanese, and Sesson Shükei, who 
worked in the far northeast of Japan.

The bold use of black ink strokes and washes 
allowed suiboku-ga artists to eliminate from 
their paintings all but the essential character of

By courtesy of the Kyoto National Museum

their subject, an aim closely related to the pur- 
suit of Zen Buddhism. Although suiboku-ga 
was populär well into the Tokugawa period 
(1603-1867), it soon lost its spontaneity and 
became formalistic in style.
suicide, act of voluntarily or intentionally 
taking one’s own life. Because this definition 
does not specify the outcome of such acts, it 
is now customary to distinguish between fatal 
suicide and attempted, or nonfatal, suicide.

Throughout history, Suicide has been both 
condemned and praised by various societies. It 
is condemned by Islam, Judaism, and Chris- 
tianity, and attempts are punishable by law 
in several countries. The Brahmans of India, 
however, tolerate suicide, and the theoreti- 
cally voluntary suicide of an Indian widow

(sutte), now outlawed, was highly praised at 
one time. In ancient Greece, convicted crim- 
inals were permitted to take their own lives, 
but the Roman attitude toward suicide hard- 
ened toward the end of the empire as a result 
of the high incidence among slaves, who thus 
deprived their owners of valuable property. 
The Japanese custom of seppuku (hara-kiri), 
or self-disembowelment, was long practiced as 
a ceremonial rite; noblemen were granted the 
privilege of punishing themselves in this way 
for wrongdoing, and it was also used to escape 
the humiliation of failure, to shame one’s en­
emies, or to demonstrate loyalty to a dead 
master or emperor. (Compulsory hara-kiri was 
outlawed in 1868.) Buddhist monks and nuns 
have also committed sacrificial suicide by 
burning themselves alive as a form of social 
protest.

Since the Middle Ages, society has used first 
the canonic and later the criminal law to com­
bat suicide. Following the French Revolution 
of 1789 criminal penalties for attempting to 
commit suicide were abolished in European 
countries, England being the last to follow suit 
in 1961. Many of these countries and numer­
ous U.S. States also adopted laws against help- 
ing someone to commit suicide. The change 
in the legal status of suicide, however, has had 
no adverse influence on the suicide rate.
The permissiveness of modern society, which 

implies greater tolerance of deviant behaviour, 
may be partly responsible for the increase in 
suicidal acts, especially of self-poisoning. So- 
ciety’s attitude toward suicidal behaviour has 
grown less moralistic and punitive. There is 
now a greater readiness to understand rather 
than to condemn, but a tendency to conceal 
suicidal acts still persists.

A fatal suicidal act tends to cause grief re­
actions and guilt feelings on the part of those 
who may feel that they could have prevented 
it by caring and loving more than they did. 
If the act is nonfatal, it serves as an appeal 
for help and may give rise to efforts at repa- 
ration; it may lead to an improvement in the

relationship to the person who attempted sui­
cide. Conscious or unconscious expectation of 
these responses is one of the factors underly- 
ing suicidal acts.
A number of theories were developed to 

explain the causes of suicide. Psychological 
theories emphasize personality and cognitive 
factors, while sociological theories stress the 
influence of social and cultural pressures on 
the individual. Social factors such as widow- 
hood, childlessness, residence in big cities, a 
high Standard of living, mental disorders, and 
physical illness were found to be positively 
correlated with suicide rates. The decline of 
the suicide rates in wartime has been related to 
the turning of aggression toward the common 
enemy and away from oneself. The greater 
closeness of human relations in wartime also
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tends to reduce the social isolation that is re­
garded as the most important causative factor 
in suicide.
No single approach can be expected to suc­

ceed in substantially reducing the incidence of 
suicide, but early recognition and treatment 
of mental disorders are important deterrents. 
Since the 1950s special centres and organiza- 
tions for the prevention of suicide have been 
created in many countries. Most of them are 
not under medical direction, though all of 
them have medical Consultants. The telephone 
is commonly used as a means of communica- 
tion between lonely and desperate individuals 
in need of support and advisers who are avail-. 
able day and night. There is evidence that this 
kind of service may help to avert suicidal acts.
suid, any member of the family Suidae, 
hoofed mammals, order Artiodactyla, includ-

Red river hogs (Potamochoerus poreus poreus)
Ylla— Rapho/Photo Researchers

ing the wild and domestic pigs. Suids are stout 
animals with small eyes and coarse, some­
times sparse, hair. All have muzzles ending in 
a rounded cartilage disk used to dig for food. 
Some species have tusks. Suids are omnivo- 
rous and usually gregarious. Females bear Ut­
ters of 2 to 14 young; gestation is four to five 
months. Domestic pigs are found worldwide; 
wild species are native to the Old World.

For more information on suid species and 
groups, see babirusa; boar; bush pig; pig; 
swine; warthog.
Suid-Afrika: see South Africa.
Suid-Afrikaanse Nationale Kunsmuseun
(Capetown): see South African National 
Gallery.
Suidger (pope): see Clement II.
Suiko, in full suiko tennö (b. 554, Yamato, 
Japan—d. April 15, 628, Yamato), first reign- 
ing empress of Japan in recorded history, the 
wife of the emperor Bidatsu (reigned 572-585) 
and the daughter of the emperor Kimmei.

Bidatsu was succeeded on the throne by Em­
peror Yömei, but, when he died after a short 
reign, a feud erupted between the powerful 
Soga clan and the Mononobe and Nakatomi 
families over the succession. The Soga clan was 
victorious, and the emperor Sushun, whose 
mother had been a Soga, succeeded to the 
throne. Sushun proved too independent, how­
ever, and Soga Umako, the head of the Soga 
family, had Sushun murdered in 592, replac- 
ing him on the throne with the empress Suiko, 
who was Sushun’s younger sister and Uma- 
ko’s own niece. Suiko’s reign represented a 
great break with tradition, for although Japan 
had in legend been mied by several women,

“Ama-no-Hashidate,” portion of a hand scroll in the suiboku-ga style by Sesshü, ink 
and faint colour on paper, c. 1502-05, Muromachi period; in the Kyöto National 
Museum



Suir, River 360

in recent centuries the ruling line had been 
male; moreover, several sons of Bidatsu could 
have been chosen for the throne.

Because the Soga family were ardent Bud- 
dhists, Buddhism became established in Japan 
during Suiko’s reign. Other aspects of Chi­
nese civilization were also introduced, ow- 
ing mainly to the efforts of Crown Prince 
Shötoku, whom Umako appointed regent for 
Suiko. Chinese and Korean craftsmen were 
brought to Japan, the Chinese calendar was 
introduced, the Chinese bureaucratie system 
replaced the old Japanese system of purely 
hereditary awards and ranks, and the total 
supremacy of the emperor was recognized.
Suir, River, river in Ireland, rising in the De- 
vil’s Bit Mountains and flowing south across 
the lowland of County Tipperary through 
Thurles to the foot of the Knockmealdown 
Mountains. There it receives the Tar and 
bends through an elbow-shaped loop to flow 
north around the westem edge of the Comer- 
agh Mountains. The river then enters a long 
west-east valley guarded on the south by the 
Comeraghs and limestone lowlands on the 
north. In the 1760s the river was made naviga- 
ble to Clonmel, but the tidal limit is Carrick- 
on-Suir. Finally the river broadens into an 
estuary and passes through Waterford. A little 
farther east, after a course of 114 mi (183 
km), the Suir is joined by the Barrow and the 
Nore. All three rivers enter the wide estuarine 
bay known as Waterford Harbour.
Suisse: see Switzerland.
suit, in dress design, matching set of clothes 
consisting, for example, of a coat, vest, and 
trousers. The shift in Westem masculine at- 
tire from the doublet (q.v.) to the present-day 
suit began in 1666 at the courts of Louis 
XIV of France and Charles II of England. 
The reformed style consisted of a long coat 
with wide, tumed-back sleeves and a row of 
buttons down the front, some of which were 
left unbuttoned to reveal a vest (later called 
a waistcoat in England), an undergarment al­
most identical to the coat.
At first the vest had long sleeves that showed 

below the tumed-back sleeves of the coat, 
then they were dispensed with entirely. Nei- 
ther coat nor vest had a collar or lapels. To 
complete the new mode, tight-fitting breeches 
were wom with stockings gartered below the 
knee. By 1670 this type of suit had become 
the firmly established style for men and was 
wom with no essential change until the end 
of the 18th Century. From the time of the 
French Revolution until well into the 19th 
Century, a man’s suit consisted of a short, fit­
ted waistcoat (called veston in France); below- 
knee-length breeches or long trousers; and a 
long outer coat. A top hat was wom with it. 
By the 1830s, breeches were wom as compul­
sory court attire and by the elderly and the 
unfashionable, and long trousers by everyone 
else.The prototype of today’s suit appeared in 
1860 as the “lounge suit,” which was for in- 
formal wear and consisted of long trousers; a 
waistcoat, or vest (often elaborately decorat- 
ed); and a short coat. The desire on the part 
of the middle class for gentlemanly clothes led 
to great conformity in men’s suits; since the 
19th Century men’s fashions have remained 
more or less static.

Women’s suits became very populär in the 
second half of the 19th Century for cycling, rid­
ing, and the like. The “tailor-made” costume 
was developed during the 1880s and was used 
for sports and moming wear. It continued to 
evolve and was wom a good deal during the 
first decade of the 20th Century. When women 
began to work outside the home after World 
War I, they adopted the tailor-made form of 
suit, which consisted of a skirt and jacket. In

the second half of the 20th Century, women 
began to wear matching jackets and trousers 
(pants suits), which were popularized by the 
trend toward an egalitarian society.
Suita, city, Osaka Urban Prefecture (fu), Hon- 
shu, Japan, situated on the Yodo-gawa (Yodo 
River), on the northem border of Osaka city. 
Suita developed as a river port and post town 
in the early Tokugawa era (1603-1867). In- 
dustrialization began in the late 19th Century 
when a large beer brewery was established. 
Other industries include metal, Chemical, and 
pulp manufactures. Suita is best known for its 
large railway freight yard, which was opened 
in 1923. The city housed the World Trade 
Exposition in 1970. Pop. (1983 est.) 346,013.
suite, in music, group of self-contained in­
stmmental movements of varying character, 
usually in the same key. During the 17th 
and 18th centuries, the period of its greatest 
importance, the suite was comprised princi- 
pally of dance movements. In the 19th and 
20th centuries the term also referred more 
generally to a variety of sets of instmmental 
pieces, mainly in forms smaller than those of 
the sonata, and included selections for con­
cert performance of incidental music to plays 
(e.g., Georges Bizet’s L ’Arlésienne suite, com­
posed 1872) and ballet music (e.g., Peter Ilich 
Tchaikovsky’s Nutcracker suite, 1892).
The suite of related dance movements orig- 

inated in the paired dances of the 14th-16th 
centuries, such as the pavane and galliard or 
the basse danse and saltarello. Often the same 
theme would be treated in different metre and 
tempo in the two dances. In the 16th and 17th 
centuries German composers often arranged 
three or four dances as a unified musical en- 
tity, an early example being Johann Hermann 
Schein’s Banchetto musicale (published 1617), 
a collection of suites of five dances for five 
viols.

In France the trend was to publish suites 
for lute or keyboard that were simply collec­
tions of as many as 17 or 18 pieces, almost 
always dances, in the same key. The French 
composers gradually transformed the dances 
into elegant, refined compositions, and the 
individual dance genres developed distinctive 
musical traits. Usually the French composers 
gave their pieces fanciful or evocative titles, 
as in the ordres (suites) of Francois Couperin 
(e.g., the allemande L Auguste from Ordre I 
of his first book of harpsichord music).

French composers also introduced other 
dance types in addition to the four that by 
the early 18th Century had become usual— 
the allemande, courante, sarabande, and gigue 
(iqq.v.), in that order. This basic grouping 
had been established in Germany in the late 
17th Century after Johann Jakob Froberger 
began to include a gigue either before or after 
the courante in the then common German 
arrangement of allemande, courante, sara­
bande. Froberger’s publisher later reordered 
the dances in the sequence that became Stan­
dard.

By the mid-18th Century the use of additional 
movements (galanteries), such as gavottes, 
bourrées, and minuets, and even of an air (a 
lyrical movement not deriving from a dance), 
was common, as was a variously entitled in- 
troductory movement; e.g., prelude, overture, 
fantasia, sinfonia. Examples of such expan- 
sions of the basic four movements include 
J.S. Bach’s English Suites, French Suites, and 
Partitas (partita was a common German term 
for “suite”).

Outside France and Germany the order and 
selection of dances tended to be less standard­
ized. In Italy suites for chamber ensemble or 
orchestra were commonly termed sonata da 
camera (chamber sonata). Particularly in Ger­
many another type of suite also developed in 
the late 17th and early 18th centuries. De­
rived from selections of dances and preceded 
by an overture in the French style, from the

operas and ballets of the French composer 
Jean-Baptiste Lully, it included dances then 
modem rather than the four traditional dance 
types, which by then, abstracted and refined, 
had lost their immediate dance character. Be­
cause of their opening movement, suites of 
this type were often called ouvertures. Exam­
ples include the collections Florilegia (1695; 
1698) of Georg Muffat and J.S. Bach’s four 
Ouvertures for orchestra.
Suja (Russian S.F.S.R.): see Shuya.
Sukabumi, also spelled soekaboemi, kota- 
madya (city) and kabupaten (regency), Jawa 
Barat propinsi (West Java province), Java, 
Indonesia, located 50 mi (80 km) south of 
Jakarta at the foot of Gunung (mount) Pan- 
grango. It is linked with Bogor and Jakarta to 
the northwest and with Bandung to the east 
by road and railway. The population is mostly 
Javanese, with some admixture of Balinese; Is­
läm is the dominant religion. The language is 
Bahasa Indonesia. Rubber plantations occupy 
the surrounding hill, and the city is a trading 
and transshipment centre for locally produced 
agricultural Commodities, including rice, com 
(maize), cassava, and copra. Industries pro­
duce textiles, machinery, processed food, and 
milled rice. Crafts include wood carving, batik 
printing, kris (Indonesian dagger) making, 
plaiting, and mat and basket making. Located 
at an altitude of 1,970 ft (600 m), Sukabumi 
is a health resort visited by Indonesian and 
foreign tourists. Pop. (1980) city, 109,994; re­
gency, 1,517,657.
Stikarnapura (Indonesia): see Jayapura.
Sukarno, also spelled soekarno (b. June 6, 
1901, Surabaja, Java, Dutch East Indies—d. 
June 21, 1970, Jakarta, Indonesia), leader of 
the Indonesian independence movement and 
Indonesia’s first president (1949-66), who sup- 
pressed the country’s original parliamentary

Sukarno, 1965
Fred Mayer— Magnum

system in favour of an authoritarian “Guided 
Democracy” and who attempted to balance 
the Communists against the army leaders. 
He was deposed in 1966 by the army under 
Suharto.
Early life and education. Sukarno was the 

only son of a poor Javanese schoolteacher, 
Raden Sukemi Sosrodihardjo, and his Bali­
nese wife, Ida Njoman Rai. Originally named 
Kusnasosro, he was given a new and, it was 
hoped, more auspicious name, Sukarno, after 
a series of illnesses. Known to his childhood 
playmates as Djago (Cock, Champion) for his 
looks, spirits, and prowess, he was as an adult 
best known as Bung Kamo (bung, “brother” 
or “comrade”), the revolutionary hero and ar­
chitect of merdeka (“independence”).

Sukarno spent long periods of his child­
hood with his grandparents in the village of 
Tulungagung, where he was exposed to the 
animism and mysticism of serene rural Java. 
There he became a lifelong devotee of wajang, 
the puppet shadow plays based on the Hindu 
epics, as animated and narrated by a master 
puppeteer, who could hold an audience spell- 
bound through an entire night. As a youth



of 15, Sukarno was sent to secondary school 
in Surabaja and to lodgings in the home of 
Omar Said Tjokroaminoto, a prominent civic 
and religious figure. Tjokroaminoto treated 
him as a cherished foster son and protégé, 
financed his further education, and eventually 
married him off at age 20 to his own 16-year- 
old daughter, Siti Utari.
As a student Sukarno chose to excel mainly in 

languages. He mastered Javanese, Sundanese, 
Balinese, and modem Indonesian, which, in 
fact, he did much to create. He also acquired 
Arabic, which, as a Muslim, he leamed by 
study of the Qur’an; Dutch, the language of 
his education; German; French; English; and, 
later, Japanese. In Tjokroaminoto’s home he 
came to meet, admire, and sometimes to un- 
derstudy emerging leaders who spanned the 
rapidly widening national political spectmm, 
from feudal princelings to fugitive Communist 
conspirators. The eclectic syncretism of the 
Tjokroaminoto ménage, like the romance and 
mysticism of wajang, imprinted itself indeli- 
bly upon Sukamo’s mind and personality. He 
was later to treat nation-making as a heroic 
theatrical, in which the clash of irreconcilable 
men and ideas could be harmonized through 
sheer poetic magie—his own.

Endowed with commanding presence, radi­
ant personality, mellifluous voice, vivid style, 
a photographic memory, and supreme self- 
confidence, Sukarno was obviously destined 
for greatness. In 1927 in Bandung, where he 
had just acquired a degree in civil engineer­
ing, he found his true calling in oratory and 
politics. He soon revealed himself as a man of 
charisma and destiny.

Sukamo’s amours were almost as renowned 
as his oratory. He divorced Siti in 1923 and 
married Inggit Gamisih, divorcing her in 1943 
and marrying Fatmawati, by whom he had 
five children, including his eldest son, Gun- 
tur Sukamaputra (bom 1944). As a Muslim 
Sukarno was entitled to four wives, so he took 
several more wives in the following decades.
Indonesian independence. For his challenge 

to colonialism Sukarno spent two years in a 
Dutch jail (1929-31) in Bandung and more 
than eight years in exile (1933-42) on Flo­
res and Sumatra. When the Japanese invaded 
the Indies in March 1942, he welcomed them 
as personal and national liberators. During 
World War II the Japanese made Sukarno 
their chief adviser and propagandist and their 
recruiter for labourers, soldiers, and prosti- 
tutes. Sukarno pressured the Japanese to grant 
Indonesia its independence and, on June 1, 
1945, made the most famous of many cele- 
brated speeches. In it he defined the Pantjasila, 
or Five Principles (nationalism, intemational- 
ism, democracy, social prosperity, and belief 
in God), still the sacrosanct state doctrine. 
When the collapse of Japan became immi­
nent, Sukarno at first wavered. Then, after 
being kidnapped, intimidated, and persuaded 
by activist yöuths, he declared Indonesia’s in­
dependence (Aug. 17, 1945). As president of 
the shaky new republic, he fueled a successful 
defiance of the Dutch, who, after two abortive 
“police actions” to regain control, form ally 
transferred sovereignty on Dec. 27, 1949.

From his revolutionary capital in Jogjakarta, 
Sukarno retumed in triumph to Jakarta on 
Dec. 28, 1949. There he established himself, 
his collection of paintings, and his numerous 
retinue in the splendid palace of the Dutch 
govemors-general. He proceeded to preside ur- 
banely over a spectacle that was at once divert- 
ing and disturbing. His increasingly numerous 
and outspoken critics maintained that Sukarno 
inspired no coherent programs of national or­
ganization and administration, rehabilitation, 
and development, such as were quite clearly 
necessary. He seemed instead to conduct a 
continuous series of formal and informal au­
diences and a nightly soiree of receptions, 
banquets, music, dancing, movies, and wa­
jang. Indonesian politics became increasingly

frenzied, with Sukarno himself engaged in de- 
vious maneuvers that made stabilization im- 
possible. The Indonesian economy foundered 
while Sukarno encouraged the wildest of ex- 
travagances. To be sure, the nation scored 
impressive gains in health, education, and 
cultural self-awareness and self-expression. It 
achieved, in fact, what Sukarno himself most 
joyously sought and acclaimed as “national 
identity,” an exhilarating sense of pride in be­
ing Indonesian. But this achievement came at 
a ruinous cost.
After “dreaming” in late 1956 of “bury- 

ing” the feuding political parties in Indone­
sia and thus achieving national consensus 
and prosperity, Sukarno dismantled parlia­
mentary democracy and destroyed free en- 
terprise. He ordained “Guided Democracy” 
and “Guided Economy” for the achievement 
of Manipol-Usdek and Resopim-Nasakom— 
arcane acronyms symbolizing policies but sig- 
nifying dictatorship.

Sukamo’s personal and political excesses, 
as epitomized eventually by his neo-Marxist, 
crypto-Communist ideology and his infamous 
Cabinet of 100 corrupt and cynical ministers, 
induced a continuous state of national crisis. 
Sukarno narrowly escaped recurrent attempts 
at assassination, the first in 1957. Regional 
insurrections broke out in Sumatra and Su­
lawesi in 1958. Inflation escalated the cost-of- 
living index from 100 in 1958 to 18,000 in 
1965 and on up wildly to 600,000 in 1967. In 
1963, after shouting repeatedly “To heil with 
your aid” (1950-65 total: U.S. $1,000,000,- 
000), Sukarno all but broke with the United 
States. After having exacted U.S. $1,000,000,- 
000 in Soviet armaments and other items, he 
next affronted Moscow.
On Jan. 20, 1965, Indonesia formally with- 

drew from the United Nations because the 
latter supported Malaysia, which Sukarno had 
vowed to “crush” as “an imperialist plot of 
encirclement.” Yet, until 1965, Sukarno was 
still able to stir the Indonesian masses to near- 
hysterical belligerency. Millions of Indone- 
sians sang and shouted his slogans, “volun- 
teered” for his causes, and acclaimed Sukarno 
as “Great Leader of the Revolution,” “Life- 
time President” (his official title), and oracle 
and warrior of the Nefo—his acronym for the 
“New Emerging Forces”—in violent conflict 
with Nekolim—the neocolonialism, capital- 
ism, and imperialism of the “doomed” West­
em powers.

The coup of 1965. The nation was shocked 
and shaken out of its trance by a coup of 
Sept. 30, 1965, in which Sukarno himself was 
clearly implicated. A clique of Communist 
and military conspirators caused six top Army 
generals to be kidnapped, tortured, mutilated, 
and murdered. They seized a few key ur­
ban points and proclaimed a new revolution­
ary regime. General Suharto, the commander 
of the Jakarta garrison, swiftly reversed the 
coup. There ensued an oblique contest for 
power between Suharto and Sukarno while 
some 300,000 or more Communists and al­
leged Communists were being slaughtered. As 
the nation recoiled in horror, activist youths 
demanded the political demise of Sukarno, 
the Sukarnoists, and Sukarnoism and the to­
tal reform and reorganization of the state. 
On March 11, 1966, Sukarno was obliged to 
delegate wide powers to Suharto, who subse­
quently became acting president (March 1967) 
and then president (March 1968), as Sukarno 
sank into disgrace and dotage.
He died at the age of 69 of a chronic kidney 

ailment and numerous complications. Suharto 
decreed a quick and quiet funeral. Neverthe­
less, at least 500,000 persons, including vir­
tually all of Jakarta’s important personages, 
turned out to pay their last ambivalent re- 
spects. The next day another 200,000 assem­
bled in Blitar, near Surabaja, for the official 
service followed by burial in a simple grave 
alongside that of his mother. The cult and

361 Sukhomlinov

ideology of Sukarnoism were proscribed until 
the late 1970s, when the government under- 
took a rehabilitation of Sukamo’s name.

(W.A.Ha.)
b i b l i o g r a p h y . Bernhard Dahm, S u k a rn o s  
K a m p f  u m  In d o n e sien s  U n a b h ä n g ig k e it (1966; 
S u k a rn o  a n d  th e  S tru g g le  f o r  I n d o n e s ia n  I n d e ­
p en d en ce, rev. and updated 1969), deals with 
Sukarno’s politics to 1950. See also Willard A. 
Hanna, “Sukarno: The Devolution of a Rev­
olutionary,” in E ig h t N a tio n  M a k e r s  (1964); 
John Hughes, In d o n e s ia n  U p h e a v a l (1967); and 
S u k a rn o : A n  A u to b io g ra p h y , A s  T ó ld  to  C in d y  
A d a m s  ( 1965).
Sukenik, Eliezer (Lipa) (b. Aug. 12, 1889, 
Bialystok, Pol., Russian Empire-—d. Feb. 28, 
1953, Jerusalem), Polish-bom Israeli archaeol­
ogist who identified the antiquity of the Dead 
Sea Scrolls.

Sukenik settled in Palestine in 1912 and 
was drawn to archaeology while studying 
at the Hebrew Teachers Seminary and the 
École Biblique et Archéologique Frangaise at 
Jerusalem. After eaming degrees at the Uni­
versity of Berlin (A.B., 1923) and Dropsie 
College, Philadelphia (Ph.D., 1926), he re­
tumed to Palestine. He became associated 
with the Hebrew University as field archaeol­
ogist (1926), subsequently becoming lecturer 
in (1935) and then professor (1938) of the 
archaeology of Palestine. He was also director 
of the Museum of Jewish Antiquities.

Sukenik’s numerous excavations and inves- 
tigations led to remarkable discoveries. He 
found remnants of an important Hyksos forti- 
fication at Teil Jerishe and directed the clear­
ance of the Third Wall in Jerusalem (1925- 
27), later Publishing, with L.A. Mayer, The 
Third Wall of Jerusalem (1930). His publi­
cation The Ancient Synagogue of Beth Alpha 
(1932) made famous the mosaic pavement he 
had unearthed there and expanded the fron­
tiers of the history of Jewish art. Sukenik’s 
keen interest in numismatics led to his iden- 
tification of the oldest Jewish coins of the 
period of Persian domination. His familiarity 
with the script of the epitaphs of the Jewish 
necropolis in Jerusalem, dating from the last 
Century (c. 30 b c - a d  70) of the Second Tem­
ple, enabled him to recognize that the scrolls 
found in the first Qumran cave in 1947 dated 
from that same period. His book The Dead 
Sea Scrolls of the Hebrew University was pub­
lished posthumously in 1955.
Sukhomlinov, Vladimir Aleksandrovich
(b. Aug. 16 [Aug. 4, Old Style], 1848—d. Feb. 
2, 1926, Berlin), Russian general and minister 
of war who was largely responsible for Russia’s 
premature and unprepared entry into World 
War I.

Sukhomlinov took part in the Russo-Turk- 
ish war as a cavalry commander (1877-78) 
and was head of the officers’ cavalry school 
in St. Petersburg from 1886 to 1897, being 
promoted to general in 1898. He was Russian 
war minister from 1909 to 1915, and it was 
under him that the Russian orders for mobi­
lization were given at the outbreak of World 
War I. At the time of Austria’s ultimatum to 
Serbia, Sukhomlinov assured the government 
of the combat readiness of Russian troops. 
The partial mobilization soon revealed the 
demoralized and unequipped state of the na- 
tion’s armed forces. As the war progressed 
Russian combat operations were increasingly 
hampered by shortages of arms, ammunition, 
and other war matériel, but Sukhomlinov con­
tinued to insist that the army was adequately 
supplied. In June 1915 the thoroughly discred- 
ited Sukhomlinov was dismissed and replaced 
by the able Gen. A.A. Polivanov.

Despite Sukhomlinov’s close ties with the 
Tsar, public sentiment ran high and charges 
of malfeasance, corruption, and treason were
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brought against him by the Duma. He was 
arrested in April 1916, freed in October at 
the tsar’s instigation, and rearrested after the 
Revolution by the provisional government. At 
his trial in the autumn of 1917 he was found 
guilty and sentenced to life imprisonment at 
hard labour. He was freed by an amnesty 
granted by the Bolsheviks and went to Finland 
and later to Germany, where he composed his 
memoirs, Erinnerungen, published in 1924.
Sukhothai, town and historie kingdom of 
north-central Thailand, one of Thailands 
earliest and most important historie settle­
ments. Originally a provincial town within the 
Angkor-based Khmer empire, Sukhothai in 
the 13th Century gained its independence and 
became established as the Capital of the first 
united and independent Thai state in what is 
now Thailands central plain. The kingdom’s 
third ruler, King Ramkhamhaeng (reigned 
c. 1279-c. 1298) extended Sukhothai’s hege- 
mony north into what is now Laos, west to

Buddhist sanctuary, 13th Century, Sukhothai, 
Thailand
Hermann Schlenker— Photo Researchers/EB Inc.

the Andaman Sea, and south onto the Malay 
Peninsula. The ancient town is reported to 
have had some 80,000 inhabitants. Under 
Ramkhamhaeng Sukhothai became the cra- 
dle of Siamese civilization. After 1351, when 
Ayutthaya was founded as the Capital of a 
powerful rival dynasty, Sukhothai’s influence 
waned, and in 1438 the town was conquered 
and incorporated into the Ayutthaya Kingdom 
(see Phra Nakhon Si Ayutthaya). Sukhothai is 
thought to have been abandoned in the late 
15th or early 16th Century.
In the 1970s the government of Thailand, 

with the help of UNESCO (United Nations 
Educational, Scientific and Cultural Organi­
zation) undertook the restoration of the an­
cient site of Sukhothai, which includes several 
temples (wats), reliquary monuments (<chedis, 
or stüpas), ornamental ponds, and statues of 
Buddha. The result of this restoration, the 
Sukhothai Historical Park, lying some 300 
miles (450 km) north of Bangkok, was opened 
in the late 1980s.

The modern city of Sukhothai lies about 
8 miles (13 km) from the historie area in 
a sparsely populated rice-growing region. It 
supports textile milling, woodworking and 
metalworking, fishing, and the manufacture 
of clothing and food products. About 20 
miles (30 km) north of Sukhothai on the 
lower Yom River lies the ancient walled city 
of Sawankhalok, once noted for its Chinese 
Sung-inspired pottery. Pop. (1985 est.) 23,074.
Sukhothai style, one of the canonical styles 
for Buddha icons developed in Thailand 
(Siam), probably in the city of Sukhothai, 
beginning in the 14th Century. To retain the 
greatest spiritual potency, Buddha icons in

Head of Buddha, bronze, Sukhothai 
style, late 14th-early 15th Century
Collection William H. Wolff, New York

Thai temples had to resemble as closely as 
possible an original prototype that according 
to tradition had been made during the life- 
time of the Buddha. The first of at least three 
major successive efforts by Thai kings to es- 
tablish an “authentic” canon for the icons, the 
Sukhothai was followed by the U Thong and 
the Hon types.

The most direct influence on Sukhothai style 
was the art of Sri Lanka, stronghold of Ther- 
aväda Buddhism and the only available source 
of a pure canonical image that was worthy of 
copying. Buddhism had long since declined in 
India.

The Sukhothai Buddha is composed of sin- 
uous curves and cylindrical forms, creating 
a boneless, weightless elegance. The various 
portions of the body follow abstract ideals 
based on analogy with natural forms, such as 
shoulders like the elephant’s trunk, a torso

like a Hon, and a nose like a parrot’s beak. 
The face and features are elongated, and the 
brows, eyes, nose, and mouth are a series of 
strongiy marked curves. The head typically 
bears a flamelike protuberance above a cra­
nial bump, which is believed by the faithful 
to contain an extra brain cavity. The Buddhas 
are typically in two poses, either seated in the 
half-lotus posture with right hand performing 
the earth-touching gesture or walking with 
one foot forward and the right hand raised to 
the ehest. The so-called walking Buddha is a 
Thai creation and did not exist in India as a 
canonical type.

The Sukhothai image remained the most

populär in Thailand and was a chief influence 
on the later U Thong style.
Sukhumi, also spelled suchumi, city, Capital 
of Abkhaz Autonomous Soviet Socialist Re- 
public, Georgian Soviet Socialist Republic, on 
the site of the ancient Greek colony of Dioscu- 
rias on the Black Sea coast. Its seaside loca- 
tion, sandy beaches, and warm climate have 
made it one of the most populär of Soviet 
resorts, with many sanatoriums and holiday 
camps. Industries based on local agricultural 
products include fruit canning and wine mak­
ing; there are also foundries and electrical- 
equipment plants. The city has a botanical 
garden, a teacher-training institute, and an in­
stitute of subtropical agriculture. Pop. (1986 
est.) 128,000.
sukiyaki, in Japanese cuisine, dish of beef 
and vegetables prepared in the nabemono 
(one-pot) style. Cooked at the table, sukiyaki 
has become populär in the West and is a 
favourite at Japanese restaurants outside its 
home country. It is a relatively recent addition 
to Japanese cuisine; because Buddhist law for- 
bade the killing of quadrupeds for food, beef 
became incorporated into the Japanese diet 
only after sustained contact with the West 
beginning in the 1860s. Sukiyaki is cooked 
in a shallow iron pot over charcoal or an­
other portable heat source. Thin slices of beef, 
tofu, shiitake mushrooms, onions, shirataki (a 
noodlelike food), and vegetables are quickly 
cooked in a sauce of stock, soy sauce, and 
sugar. Diners dip the individual morseis into 
beaten raw egg before eating them.
Sukkoth, also spelled sukkot, succoth, 
sukkos, succot, or succos, Hebrew sukkot, 
singulär sukka (“Huts,” or “Booths”), also 
called feast of tabernacles, or feast of 
booths, a Jewish autumn festival of double 
thanksgiving (one of the three Pilgrim Festi­
vals of the Old Testament) that begins on the 
15th day of Tishri, five days after Yom Kip­
pur, the Day of Atonement.

The Bible refers to hag ha-asif (“Feast of the 
Ingathering,” Exodus 23:16), when grains and 
fruits were gathered at the harvest’s end, and 
to hag ha-sukkot (“Feast of Booths,” Leviticus 
23:34), recalling the days when the Israelites 
lived in huts (sukkot) during their years of 
wandering in the wildemess. The festival is 
characterized by the erection of huts made of 
branches and by the gathering of four species 
of plants, with prayers of thanksgiving to God 
for the fruitfulness of the land. As part of the 
celebration, a sevenfold circuit of the syna- 
gogue is made with the four plants on the sev- 
enth day of the festival, called by the special 
name Hoshana Rabba (“Great Hosanna”).

Interior of a sukka during the Sukkoth festival; engraving after a drawing by Bernard 
Picart, 1722
The Bettmann Archive



The eighth day is considered by some a 
separate festival and called Shemini Atzeret 
(“Eighth Day of the Solemn Assembly”). In 
Israel the eighth day also commemorates the 
completion of the annual cycle of readings 
from the Torah (the first five books of the 
Bible) and is called Simhat Torah (“Rejoicing 
of the Law”). Outside Israel, Simhat Torah is 
celebrated independently on the following day. 
See also Shemini Atzeret; Simhath Torah.
Sukkur, city, Sind Province, southeastem 
Pakistan. The city lies on the west bank of the 
Indus River, connected with Rohri on the op- 
posite bank by a cantilever bridge. Midstream 
between the two cities is the strategie island 
fortress of Bukkur. The old town contains 
many historie tombs and mosques, including 
the Mir Ma'süm Shäh Minaret (c. a d  1607). 
The newer part of Sukkur lies on low, bare 
limestone ridges that slope down to the river. 
It was incorporated as a municipality in 1862. 
There are rail and trunk-road connections 
with Quetta, Multän, and Karachi. An indus­
trial and trade centre, it has biscuit, cigarette, 
oil, lime, and cement factories, and cotton, 
silk, thread, and flour mills; boatbuilding is 
also significant. The Sukkur Industrial Trad­
ing Estate was established in the 1950s with 
facilities for processing local products, such as 
wool, oilseeds, and hides. The city has several 
government colleges affiliated with the Uni­
versity of Sind.

Section of the Sukkur Barrage irrigation project, on 
the Indus River, Pak.
Frederic Ohringer from the Nancy Palmer Agency— EB Inc.

The surrounding region is a vast alluvial 
plain broken only occasionally by low lime­
stone hills. Large salt patches (kalar) occur in 
the north, while the Thar Desert lies to the 
east. Leatherware, earthenware, and metal- 
ware and the working of cotton cloth and silk 
are common handicrafts; pipe bowls, snuff- 
boxes, and scissors are also made there. The 
Sukkur Barrage (completed 1932), nearly 1 
mile (1.6 km) long, crosses the Indus River 3 
miles (4.8 km) below Sukkur Gorge and feeds 
irrigation canals. The system serves an area of 
wheat, cotton, rice, oilseed, and fruit cultiva- 
tion. Aror, just east of Sukkur, is the site of 
the Capital of a Hindu Brahman dynasty that 
flourished just prior to the Muslim invasion 
c. ad  712. Pop. (1981 prelim.) 193,000.
Suku, also called basuku , people of south­
westem Zaire and northwestem Angola. They 
speak a Bantu language of the Niger-Congo 
group of languages. Suku women cultivate 
cassava (yuca) as the staple crop, and men 
hunt. The fundamental social unit is the ma- 
trilineage, a corporate group based on descent 
in the female line. A son, however, lives in a 
compound near that of his father. Houses are 
rectangular and covered with thatch. In the 
traditional political system the Suku king del- 
egated power to regional chiefs, who in tum 
had authority over local chiefs.
Sukulumbwe (people): see Da.
Sukuma, Bantu-speaking people inhabiting 
the area of Tanzania south of Lake Victo­
ria between Mwanza Gulf and the Serengeti 
Plain. By far the largest group in Tanzania, 
they are culturally and linguistically very sim­
ilar to the Nyamwezi just south of them.

The Sukuma have a mixed economy based 
largely on subsistence agriculture, though 
many also keep cattle. Millet, sorghum, and 
com (maize) are the staple crops; cotton was 
added as a cash crop in recent times.

Descent, inheritance, and succession to of­
fice are usually patrilineal; however, the office 
of chief passes to one of the former chief’s 
sister’s sons, while the children of a woman 
married without bride-price inherit from her 
family instead of from their father’s. General 
polygyny prevails; bride-price is required, with 
cattle the preferred medium of exchange. The 
Sukuma live in compact villages ranging from 
half a dozen to 100 homesteads.
The Sukuma have been organized into small 

independent chiefdoms for more than 200 
years. Historically, the ntemi (“chief”) was ad- 
vised by a group of hereditary councillors and 
mied through hereditary village headmen. In 
1946 the chiefdoms united in a federation that 
later operated as a unit under the government 
of Tanzania. Traditional religion mainly in­
volved communicating with and propitiating 
ancestral spirits.
Sukunahikona, in full sukunahikona no 
Kami, also spelled sukunabikona  (Japanese: 
“Small Man of Renown”), in Japanese mythol- 
ogy, dwarf deity who assisted Okuninushi in 
building the world and formulating protec- 
tions against disease and wild animals.
A god of healing and of brewing sake (rice 

wine), Sukunahikona is associated particularly 
with hot springs. He first arrived in Izumo in 
a small boat of bark and clad in goose skins, 
and when he was picked up by Okuninushi, 
Sukunahikona promptly bit him on the cheek. 
The two, nevertheless, became fast friends. 
Many later folktales about dwarfs and fairies 
are derived from Sukunahikona. He left the 
world by climbing to the top of a millet stalk 
that, rebounding, threw him into Tokoyo no 
Kuni, the Land of Etemity.
Sula, Indonesian kepulauan  sula , Dutch 
soela eilanden, chain of islands, Maluku 
Utara kabupaten (regency), Maluku provinsi 
(province), Indonesia, east of central Celebes 
and between the Molucca Sea (north) and 
Banda Sea (south). Three large islands, Talia- 
bu (the largest), Mangole, and Sanana (or Su- 
labesi), and several smaller ones make up the 
chain. The area of this group is about 1,875 
square miles (4,850 square km). Taliabu and 
Mangole are separated by the narrow Capalulu 
Strait and are mountainous, thickly forested, 
and thinly populated. Taliabu has mountains 
rising to 3,796 feet (1,157 m). Sanana is well- 
populated and cultivated. The resemblance 
between the birds of the Sulas and those of 
Bum Island to the southeast have suggested 
to naturalists the possible existence of a land 
bridge at one time.

The islands produce timber for shipbuild- 
ing, and the inhabitants are good navigators. 
Damar, a resin, is collected in the forests. 
Rice, com (maize), tobacco, and sugarcane are 
cultivated, principally on Sanana. The sago 
palm forms the staple food for Taliabu and 
Mangole. An inferior grade of coal is found 
on Sanana. The people weave sarongs and 
plait mats.

The inhabitants of the Sulas resemble those 
of Bum and Seram and may be of Malayo- 
Polynesian stock from eastem Celebes. Most 
are animists, but the Muslim population is in­
creasing. Sanana, on that island’s northeastern 
coast, is the chief town, port, and residence 
of the islands’ local administrator; it was once 
the haunt of pirates. Lekitobi in the Southwest 
is the chief town on Taliabu; Auponhia, also 
in the Southwest, is the chief town of Man­
gole. The Sulas were once part of the sultan 
of Temate’s territory and came under Dutch 
influence in 1683. Pop. (1971) 28,619.
Sulaimän Range, mountain mass in cen­
tral Pakistan, extending southward about 280
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miles (450 km) from the Gumal Pass to just 
north of Jacobäbäd, separating the North­
west Frontier Province and Punjab from Ba- 
luchistan. Its heights gradually decrease toward 
the south, with summits averaging 6,000-
7,000 feet (1,800-2,100 m), the highest being 
the twin peaks (30 miles [48 km] from the 
Gumal Pass) called Takht-i-Sulaimän, or Sol- 
omon’s Throne, which legend connects with 
Solomon’s visit to Hindustän; the higher of 
the peaks, at 18,481 feet (5,633 m), is the site 
of a ziyärat (shrine) visited annually by many 
pilgrims. The range’s eastem face dips steeply 
to the Indus River, but on the west the range 
declines more gradually. Juniper and edible 
pines abound in the north and olives in the 
centre, but Vegetation is scarce in the south. 
The Ghät, Zao, Chühar Khel Dhana, and 
Sakhi Sarwar are the principal passes in the 
north. In the south, west of Dera Ghäzi Khan, 
lies the hill station of Fort Munro (6,303 feet 
[1,921 m]>.
Sulawesi (Indonesia): see Celebes.
Sulawesi Selatan, English south celebes, 
provinsi (province), central and southwestem 
Celebes, Indonesia, bounded by the Flores Sea 
on the south, Makassar Strait on the west, 
Bone Gulf on the east, and the provinces of Su­
lawesi Tengah (Central Celebes) on the north 
and Sulawesi Tenggara (Southeast Celebes) on 
the northeast. It covers an area of 28,101 
square miles (72,781 square km) and includes 
the islands of Selayar, Tambolongang, Kalao, 
Tanahjampea (Batu), Bonerate, and Kalaotoa 
to the south in the Flores Sea.

Prior to the arrival of Isläm in the 16th Cen­
tury, the area was govemed by a number of 
small States divided between two related eth­
nic groups, the Makasarese and the Buginese. 
About 1530 the Makasarese state of Gowa 
emerged as the most powerful state, and the 
king of Gowa adopted Isläm in 1605. The 
Dutch established a trading post at Makasar 
(now Ujung Pandang) in 1609. This led to 
warfare with Gowa and to an alliance between 
the Dutch and the Buginese prince, Arung 
Palakka, king of Bone (now Watampone). The 
Gowa lang was defeated in 1667, and, thus, 
the Dutch position was Consolidated. In the 
18th Century (c. 1700-65), Arung Singkang, 
a descendent of the Buginese royal family of 
Wojo, rose to power and continued the war­
fare with Makasar. The Makasarese attacked 
the Mataram kingdom of eastem Java in 1675, 
and the Dutch promised help to Amangkurat 
I, the mler of Mataram. The Makasarese were 
finally expelled from eastem Java in 1779. 
The British occupied southwestem Celebes 
(1810-16) during the Napoleonic Wars. The 
Makasarese attacked the British in 1814 and 
1816. Some of the southem Celebes States re- 
fused to recognize Dutch suzerainty in 1817, 
when Celebes reverted to the Dutch. The state 
of Bone was defeated by the combined forces 
of the Dutch and the Makasarese in 1825. 
The Java War began in 1825, and subsequent 
rebellions broke out here and there in Indone­
sia, including in the southem Celebes state 
of Makasar. The Dutch eventually emerged 
victorious during 1858-60 and extended their 
mle over the whole of Indonesia. The Japanese 
occupied Celebes during World War II. The 
States of southem Celebes supported the newly 
proclaimed Republic of Indonesia in 1945. 
The Dutch, meanwhile, included Celebes in 
the new state of East Indonesia that they cre­
ated in 1945. Clashes occurred between Dutch 
and Republican troops in Makasar in 1950, 
and, with the defeat of the Dutch, Celebes 
became part of the Republic of Indonesia.

A north-south chain of mountains sur- 
mounted by volcanic cones and broken mid- 
way by the Tempe Lake valley mns the 
length of the province. Pegunungan (moun­
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tains) Tineba and Pegunungan Takolekaju 
from the northem part of the chain mn par­
allel to each other, cover most of the northem 
half of the province, and have steep-sided rift 
valleys between them. The highest peak in 
the Celebes group of islands is Bulu (mount) 
Rantekombola, rising to 11,335 ft (3,455 m) 
in the north central part of the province. 
The northem mountain chain decreases in 
width toward its southem extremity, south 
of Danau Tempe. Streams including the 
Walanae, Sadang, Karama, Kobo, Kalaena, 
Koladu, and Kongkong flow down the west­
ern and eastern slopes of the mountains and 
across narrow Coastal lowlands. The moun­
tains are covered by dense equatorial forests 
of teak, oak, banyan, ironwood, and pine; 
the forests thin out at higher altitudes. The 
streams are bordered by gallery forests. The 
principal means of livelihood are agriculture 
and deep-sea fishing. The products include 
rice, corn (maize), copra, coffee, spices, veg­
etable oil, teak, rattan, sugarcane, soybeans, 
and sweet potatoes. Industries mill rice and 
produce cement, beverages, Chemicals, mb­
ber goods, processed coffee, palm oil, woven 
cloth, paper, metalware, carved wood, and 
mats and baskets. Silver, tin, nickel, and iron 
ore are mined. Roads mn almost parallel to 
the westem and eastem coasts. Ujung Pan- 
dang (the provincial Capital), Majene, Makale, 
Palopo, Parepare, Singkang, and Watampone 
(Bone) are the chief towns. Population con­
sists mostly of Buginese and Makasarese. Pop. 
(1980) 6,062,212.
Sulawesi Tengah, English central cele- 
bes, propinsi (province), consisting of the 
northeastern peninsula, the north central part 
of Celebes island, and a part of the northem- 
most peninsula, Indonesia. It is bounded by 
the Makassar Strait on the west, the Celebes 
Sea on the north, the Teluk (gulf) Tomeni and 
Teluk Tolo on the east, and the provinces of 
Sulawesi Utara (North Celebes) on the north­
east, Sulawesi Tenggara (Southeast Celebes) 
on the southeast, and Sulawesi Selatan (South 
Celebes) on the Southwest. It covers an area 
of 26,921 sq mi (69,726 sq km) and includes 
the Kepulanan (islands) Togian in the Teluk 
Tomini, and the Banggai and Bowokan island 
groups in the Teluk Tolo.

The central area, like the rest of Celebes, 
had Indian settlements from the 2nd Century 
ad  and was part of the Buddhist and Hindu 
empires that mied Indonesia until the arrival 
of Islam in the beginning of the 16th Century. 
Subsequently, a number of Muslim States, in­
cluding Makasar (now the city of Ujung Pan- 
dang) and Bone (now Watampone), mied the 
island at the beginning of the 17th Century. 
The Makasarese state of Gowa emerged as 
one of the most powerful and brought nearly 
all of Celebes under its control. Its chief rivals 
were the state of Bone and the Dutch (who 
had entered the region in 1609). The Dutch 
conspired with the Buginese of Bone (led by 
Amng Palakka) and succeeded in overthrow- 
ing Gowa. Amng Palakka emerged in 1668— 
69 as the most powerful mier in the island; 
intemecine warfare, however, paved the way 
for the gradual extension of the Dutch hege- 
mony. Celebes, briefly occupied by the British 
in 1810-16, reverted to the Dutch in 1817. 
Although rebellions against the Dutch broke 
out, they were cmshed, and Dutch colonial 
supremacy was firmly established by 1860. The 
Japanese occupied the islands during World 
War II (1942-45), and, after the war, Sulawesi 
Tengah was included in the Dutch-sponsored 
state of East Indonesia until the formation of 
the Republic of Indonesia in 1950.

The general topography is mountainous, 
marked by volcanic cones including Bukit 
(mount) Malino, (8,015 ft [2,443 m]), Gu-

nung (mount) Ogoamas (9,557 ft), and Bulu 
(mount) Nokilalaki (10,863 ft). Extensive up- 
lifting, faulting, and subsidence have formed 
deep valleys and gorges, particularly in north 
central Celebes, where there are a number 
of lakes, including Danau (lake) Poso. The 
Coastal lowlands are discontinuous and rela­
tively narrow. There are extensive coral reefs 
in Teluk Tomini and Teluk Tolo. Rapid, 
perennial streams include the Palu, Poso, 
Lanang, and Bongka. Luxuriant tropical rain 
forests (with many fems) cover most of the 
area up to 1,000 ft in elevation, and dense 
forests of teak, sal (Shorea), and ironwood 
occur at higher altitudes. Agriculture is the 
principal means of livelihood; its products in­
clude rattan, resin, sugarcane, copra, and rice. 
Ironwood and ebony are also important. In­
dustries include wood carving and rice milling 
and the manufacture of pharmaceuticals and 
mats and' baskets, and the extraction of palm 
oil. Transport is by river and road (mainly 
located along the coasts). Palu (the provin­
cial Capital), Poso, and Luwuk have airports 
and, together with Douggala, Kolonodale, and 
Tolitoli, are the important towns. Pop. (1980) 
1,289,635.
Sulawesi Tenggara, English southeast 
celebes, propinsi (province), southeastem 
arm of Celebes, Indonesia, bounded by the 
Teluk (gulf) Bone on the west, the Banda Sea 
on the east and south, and the provinces of 
Sulawesi Selatan (South Celebes) on the north­
west and Sulawesi Tengah (Central Celebes) 
on the northeast. It covers an area of 10,690 
sq mi (27,686 sq km) and includes the islands 
of Wowoni, Butung, Muna, and Kabaena and 
the Tukangbesi island group in the Flores and 
Banda seas.

The area was part of the Buddhist Srivijaya 
Empire of Sumatra until the 14th Century and 
of the Majapahit Empire of eastem Java until 
the close of the 15th Century. The southem 
Celebes States of Makasar (now the city of 
Ujung Pandung) and Bone (now Watampone) 
subsequently controlled the region, and the 
miers of these and other smaller States on the 
island converted to Islam at the beginning of 
the 16th Century. The Dutch established trad­
ing posts on the island in 1609. The emergence 
of rivalry between Makasar and Bone led to 
intermittent wars and the eventual defeat of 
Bone. In 1660 Amng Palakka from Bone re­
belled but was defeated and took refuge on the 
Pulau (island) Butung off the eastem coast. 
The Dutch, in support of Amng Palakka, de­
feated the Makasarese state of Gowa. Amng 
Palakka became the mier of Bone, controlling 
most of southeastem Celebes. He had ex­
tended his power over the other smaller States 
of the island by the time of his death in 1696. 
The 18th Century was dominated by contin­
uing military rivalry between the Makasarese 
and Buginese States, with Dutch intervention 
in their wars. By the end of the 18th Century 
the Dutch had established colonial supremacy 
over Makasar and Bone. Temporary occupa­
tion by the British (1810-16) encouraged the 
state of Bone to rebel against the Dutch in 
1825; this resistance was not cmshed until 
1860. Southeastem Celebes was occupied by 
the Japanese during World War II and was 
part of the state of East Indonesia created by 
the Dutch in 1946. It was incorporated into 
the Republic of Indonesia in 1950.

Pegunungan (mountains) Tanggeasinua and 
Pegunungan Mekongga are parallel ranges in 
the northwestem part of the province, the lat­
ter rising to an elevation of 9,117 ft (2,779 
m) at Gunung (mount) Mekongga, a volcanic 
peak. Rift valleys with steep sides are common. 
The low-lying eastern and western Coastal 
margins are comparably narrow. The Lalinda, 
Lasolo, and Sampara are the major rivers and 
drain eastward. The offshore islands of Muna 
and Butung (to the southeast) have a general 
elevation of about 3,300 ft. The uplands of

the province are covered with dense forests of 
teak, pine, rattan, and oak; tall grasses, shmbs, 
and bamboo grow in the river valleys. The 
principal means of livelihood is agriculture, 
and the chief products include rice, sugarcane, 
and coffee. Resin, rattan, and timber are also 
important. Industries are wood carving, mat 
and basket making, food processing, print- 
ing, leather working, rice milling, and gold 
and silver filigree working. Inland transport 
is primarily by river. Kendari, the provincial 
Capital, has an airport; Lawow, Bone, Baubau, 
and Kolaka are the chief towns. The Buginese 
are the main ethnic group and account for 
most of the population. Pop. (1980) 942,302.
Sulawesi Utara, English north  celebes, 
propinsi (province), north-northeastem Cele­
bes, Indonesia, bounded by Sulawesi Tengah 
(Central Sulawesi) province on the west, the 
Celebes Sea on the north, the Molucca Sea 
on the east, and Teliek (bay) Tomini on the 
south. It covers an area of 7,345 sq mi (19,023 
sq km) and includes the Talaud and Sangihe 
groups of islands in the Celebes Sea.

Celebes formed part of the Buddhist Sri­
vijaya Empire of Palembang (Sumatra) un­
til the 14th Century, when it passed under 
the mle of the Hindu Majapahit Empire of 
eastem Java. With the gradual disintegration 
of the Majahabit Empire toward the end of 
the 15th Century, many kingdoms such as 
Gorontolo, Limboto and other smaller Mi- 
nahasa States were established in the region. 
The southem Celebes state of Gowa, mied by 
the Makasarese, adopted Isläm in 1605 and 
extended its sovereignty over these States. The 
Dutch, who had arrived on Celebes in 1609 
and built a fort at Menado in 1658, attacked 
Gowa with the help of the Buginese of Bone 
(now called Watampone) and defeated Gowa 
in 1669. The Dutch subsequently established 
other trading and military posts in northern 
Celebes. During the 18th-century wars between 
the Makasarese and the Buginese, the States 
in northern Celebes survived as Dutch pro- 
tectorates. The British took over the island in 
1810-16. The refusal of the southem Celebes 
States to accept Dutch colonial sovereignty af­
ter the island reverted to the Dutch in 1817 
led to prolonged warfare that ended with a 
Dutch victory in 1860. Unsuccessful sporadic 
resistance continued until colonial Dutch mle 
was firmly established in 1905. After Japanese 
occupation during World War II, the Celebes 
formed part of the Dutch-sponsored state of 
East Indonesia until it was incorporated into 
the Republic of Indonesia in 1950.

Most of the province is mountainous, with 
extensive uplifting and faulting and has many 
active volcanoes, notably Gunung (mount) 
Saputan. Gunung Klabat on the Minahasa 
Peninsula rises to an elevation of 6,634 ft 
(2,022 m). The Coastal lowlands are nar­
row, the soils are fertile, and there are coral 
reefs offshore. The uplands are drained by 
many fast-flowing streams, including the Salo 
(stream) Milango and Sungai (stream) Marsa. 
The highlands are covered with rain forests 
of oak, chestnut, and conifers; hillslopes have 
teak and a dense ground cover of grasses and 
shmbs. Agriculture is the principal occupa­
tion, and rice, coffee, sugarcane, nutmeg, and 
coconuts are grown. Riverine fish are dried 
and salted for export. Industries produce pro­
cessed food, beverages, leather goods, milled 
rice, carved wood, mats and baskets, and palm 
oil. Nickel and iron are mined, and ebony is 
processed. Roads mn mostly parallel to the 
northem seacoast, and Menado, the provin­
cial Capital, is linked with Amurang, Ton- 
dano, Kotamobagh, Limboto, and Gorontalo. 
The population comprises Menadoese (Mina- 
hasan), many of whom are Christians. Pop. 
(1980) 2,115,384.
Sulaweski, Laut (Pacific Ocean): see Celebes 
Sea.



Sulayhid d y n a s t y  (1047-1138), Muslim 
dynasty nominally subject to the Fätimid 
caliph in Egypt, responsible for restoring Is- 
mäTlism (a radical Muslim sect) in Yemen. 
The Sulayhid family was brought to power 

by 'All ibn Muhammad (reigned 1047-67), 
who, through his association with the Fätimid 
diïï (propagandist) in the area, established a 
state in the mountains of Yemen. Within 
20 years he displaced the Najähids, north of 
Yemen in the Tihämah coastlarids; the Zaydl 
imäms in San'ä5, north Yemen (1063); and 
the Ma'nids of Aden, southeast of Yemen 
(1064). In the Hejaz (northwest coast of Ara­
bia), once the stronghold of the Müsäwid 
sharlfs (descendants of Muhammad), 'All set 
up the Häshimid sharlfs (1063), who were to 
rule Mecca until the 1920s. By the end of the 
1 Ith Century, however, al-Mukarram Ahmad 
(reigned 1067-84), 'Alfs son, saw the Sulayhid 
possessions begin to diminish: the Najähids 
reappeared in the north, while in the south, 
Aden was given to the Zuray'ids, a related 
dynasty also of Ismä'IlI persuasion. Late in his 
reign Ahmad transferred effective control of 
the principality to his wife, as-Sayyidah Arwä. 
The Fätimids recognized her as suzerain of the 
kings of the Yemen until her death in 1138, 
when Yemen passed into Zuray'id hands.
Sulaymäniyah, as-, town and muhiäfazah 
(govemorate), northeastern Iraq, one of three 
muhäfazat (govemorates) making up the Kur­
dish Autonomous Region. The town, which is 
the Capital of the muhäfazah, lies on the Äv-i 
(Kurdish: river) Tanjero and on the lower 
slopes of the Azmar Dägh range; it experi- 
ences severe temperature extremes in summer 
and winter. The town was founded in 1781 
by a local ruler, who named it after the then 
pasha of Baghdad. As-Sulaymämyah is a trade 
centre for local farm products, and through 
it passes trade between Baghdad and Tabriz, 
Iran. Most of the inhabitants are Kurds, and 
it is a centre of Kurdish nationalism. 
As-Sulaymämyah muhäfazah is 6,083 sq mi 

(15,756 sq km) in area; entirely mountainous, 
it lies on the Iranian border and is part of the 
historie region of Kurdistan. Tobacco, fruit, 
and cereals are grown, and livestock raising is 
important. There is a new tobacco-processing 
plant in as-Sulaymämyah built since the 1974 
Law of Autonomy. The University of Sulay- 
mäniyah opened in 1968 with instruction in 
Kurdish, Arabic, and English. It has faculties 
in engineering, agriculture, the arts, Science, 
and medicine. A technical institute for med­
ical technology was founded in 1973. In the 
late 1970s the muhiäfazah had several hospi- 
tals, health centres, and branch health clinics. 
There has been a construction boom in tourist 
housing for visitors to enjoy the cool summer 
mountain air. The area was long disputed by 
Persia and the Ottoman Empire. Pop. (1970 
est.) town, 98,063; (1977) muhäfazah, 690,- 
557.
sulcus, cerebral: see cerebral fissure.
Suleja, formerly abuja , town and traditional 
emirate, Niger State, central Nigeria. The town 
is situated on the Iku River, a minor tributary 
of the Niger at the foot of the Abuchi Hills, 
and lies at the intersection of several roads. 
The emirate’s wooded savanna area of about 

1,150 sq mi (2,980 sq km) originally included 
four small Koro African chiefdoms that paid 
tribute to the Hausa kingdom of Zazzau. Af­
ter warriors of the Fulani jihäd (holy war) 
captured Zaria (Zazzau’s Capital, 137 mi [220 
km] north-northeast) in about 1804, Muham- 
man Makau, sarkin (“king o f’) Zazzau, led 
many of the Hausa nobility to the Koro town 
of Zuba (6 mi [10 km] south). Abu Ja (Jatau), 
his brother and successor as sarkin Zazzau, 
founded Abuja town in 1828, began construc­
tion of its wall a year later, and proclaimed 
himself the first emir of Abuja. Withstanding 
Zaria attacks, the Abuja emirate remained an

independent Hausa refuge. Trade with the Fu­
lani emirates of Bida (to the west) and Zaria 
began in Emir Abu Kwaka’s reign (1851- 
77), but when Abuja’s leaders disrupted the 
trade route between Lokoja (100 mi south- 
southeast) and Zaria in 1902, the British oc­
cupied the town. Alluvial tin mining began in 
Emir Musa Angulu’s reign (1917-44). Discov- 
eries of sculptures of the Nok culture (flour- 
ished c. 900 bc- ad  200), both at Suleja town 
and in the Makabolo River bed, have helped 
prove the influence of Nok on thé notable 
Yoruba art of Ife.

The traditional emirate, with its predomi- 
nant Gbari (Gwari) and Koro population, is 
headed by a Hausa emir who retains an advi­
sory role. In the administrative reorgahization 
of 1976, Abuja town became the headquar­
ters of a local government council. The town 
was renamed Suleja in the late 1970s after 
construction began on the nearby urban area 
of the Federal Capital Territory of Nigeria. 
The new federal Capital adopted the name of 
Abuja.

Suleja is well known as an exporter of Gbari 
pottery. Cotton weaving and dyeing, with lo- 
cally grown indigo, and mat making are tradi­
tional activities, but farming remains the chief 
occupation. Local trade is primarily in agricul­
ture products. In addition to the noted Pottery 
Centre, the town is the site of a government 
secondary school and a hospital. Pop. (1972 
est.) town, 14,476.
Süleyman (Turkish), English suleiman, soli- 
m an , or solyman, name of Ottoman sultans 
grouped below chronologically and indicated 
by the symbol •.
• Süleyman I, byname süleyman the mag- 
nificent, or the lawgiver, Turkish süley­
man muhte§em, or KANUNi (b. November 
1494/April 1495—d. Sept. 5/6, 1566, near 
Szigetvär, Hung.), sultan of the Ottoman Em-

Süleyman I, detail of an engraving of a panel by 
Pieter Coecke van Aelst showing a procession 
through Istanbul, 1533
By courtesy of the trustees of the British Museum

pire from 1520 to 1566, who not only under- 
took bold military campaigns that enlarged 
his realm but also oversaw the development of 
what came to be regarded as the most charac­
teristic achievements of Ottoman civilization 
in the fields of law, literature, art, and archi­
tecture.

Early life and reign. Süleyman was the only 
son of Sultan Selim I. He became sancak beyi 
(governor) of Kaffa in the Crimea during the
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reign of his grandfather Bayezid II and of 
Manisa in western Asia Minor in the reign of 
Selim I.

Süleyman succeeded his father as sultan in 
September 1520 and began his reign with cam­
paigns against the Christian powers in central 
Europe and the Mediterranean. Beigrade feil 
to him in 1521 and Rhodes, long under the 
rule of the Knights of St. John, in 1522. At 
Mohäcs, in August 1526, Süleyman broke the 
military strength of Hungary, the Hungarian 
king, Louis II, losing his life in the battle.

The vacant throne of Hungary was now 
claimed by Ferdinand I, the Habsburg arch- 
duke of Austria, and by John (Jänos Zäpolya), 
who was voivode (lord) of Transylvania, and 
the candidates of the “native” party opposed 
to the prospect of Habsburg rule. Süleyman 
agreed to recognize John as a  vassal king of 
Hungary, and in 1529, hoping to remove at 
one blow all further Intervention by the Habs- 
burgs, he laid siege to Vienna. Difficulties of 
time and distance and of bad weather and 
lack of supplies, no less than the resistance of 
the Christians, forced the Sultan to raise the 
siege.

The campaign was successful, however, in 
a more immediate sense, for John was to 
rule thereafter over most of Hungary until his 
death, in 1540. A second great campaign in 
1532, notable for the brilliant Christian de­
fense of Güns, ended as a mere foray into 
Austrian border territories. The Sultan, preoc- 
cupied with affairs in the East and convinced 
that Austria was not to be overcome at one 
stroke, granted a truce to the archduke Ferdi­
nand in 15 33.
The death of John in 1540 and the prompt 

advance of Austrian forces once more into 
central Hungary drove Süleyman to modify 
profoundly the solution that he had imposed 
in the time of John. His campaigns of 1541 
and 1543 led to the emergence of three dis­
tinct Hungarys—Habsburg Hungary in the 
extreme north and west; Ottoman Hungary 
along the middle Danube, a region under di­
rect and permanent military occupation by 
the Ottomans and with its main centre at 
Buda; and Transylvania, a vassal state depen­
dent on the Porte and in the hands of John 
Sigismund, the son of John Zäpolya.
Between 1543 and 1562 the war in Hungary 

continued, broken by truces and with few no­
table changes on either side; the most impor­
tant was the Ottoman capture of the Banat of 
Temesvär (Timisoara) in 1532. After long ne­
gotiations a peace recognizing the status quo 
in Hungary was signed in 1562.

The campaigns against Persia. Süleyman 
waged three major campaigns against Persia. 
The first (1534-35) gave the Ottomans con­
trol over the region of Erzurum in eastem 
Asia Minor and also witnessed the Ottoman 
conquest of Iraq, a success that rounded off 
the achievements of Selim I. The seCond cam­
paign (1548-49) brought much of the area 
around Lake Van under Ottoman mle, but 
the third (1554-55) served rather as a waming 
to the Ottomans of the difficulty of subduing 
the Safavid state in Persia. The first formal 
peace between the Ottomans and the Safavids 
was signed in 1555, but it offered no clear 
solution to the problems confronting the Ot­
toman sultan on his eastern frontier.

The naval strength of the Ottomans became 
formidable in the reign of Sultan Süleyman. 
Khayr ad-DIn, known in the West as Bar­
barossa, became kapudan (admiral) of the Ot­
toman fleet and won a sea fight off Preveza, 
Greece (1538), against the combined fleets of 
Venice and Spain, which gave to the Ottomans 
the naval initiative in the Mediterranean un­
til the Battle of Lepanto in 1571. Tripoli in 
North Africa feil to the Ottomans in 1551. A 
strong Spanish expedition against Tripoli was
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crushed at Jarbah (Djerba) in 1560, but the 
Ottomans failed to capture Malta from the 
Knights of St. John in 1565. Ottoman naval 
power was feit at this time even as far afield 
as India, where a fleet sent out from Egypt 
made an unsuccessful attempt in 1538 to take 
the town of Diu from the Portuguese.

The later years of Süleyman were troubled 
by conflict between his sons. Mustafa had be­
come by 1553 a focus of disaffectión in Asia 
Minor and was executed in that year on the 
order of the Sultan. There followed during 
1559—61 a conflict between the princes Selim 
and Bayezid over the succession to the throne, 
which ended with the defeat and execution of 
Bayezid. Süleyman himself died while besieg- 
ing the fortress of Szigetvär in Hungary. 
Domestic achievements. Süleyman sur­

rounded himself with administrators and 
statesmen of unusual ability, men .such as 
his grand viziers (chief ministers) Ibrahim, 
Rüstern, and Mehmed Sokollu. cUlamä’ (spe- 
cialists in Islämic law), notably Abü al-Su'üd 
(Hoca £elebi) and Kemalpa§azade, made the 
period memorable, as did the great Turkish 
poet Bäki and the architect Sinan. Süleyman 
built strong fortresses to defend the places 
he took from the Christians and adorned the 
cities of the Islämic world (e.g., Mecca, Da­
mascus, and Baghdad) with mosques, bridges, 
aqueducts, and other public works. In general, 
Süleyman completed the task of transforming 
the previously Byzantine city of Constantino­
ple into Istanbul, a worthy centre for a great 
Turkish and Islämic empire. (V.J.P.)
b i b l i o g r a p h y . Roger Bigelow Merriman, 
S u le im a n  th e  M agn ificen t, 1 5 2 0 -6 6  (1944,
reprinted 1966), is a biography. Antony Bridge, 
S u le im a n  th e  M agn ificen t, S cou rge  o f  H eaven  
(1983), examines his military campaigns.
•Süleyman (Ibrahim) II (b. April 15, 1642, 
Constantinople [Istanbul, Tur.]—d. June 23, 
1691, Edime, Ottoman Empire [now in 
Turkey]), Ottoman sultan (1687-91) who, de­
spite his short reign and 46 years of enforced 
confinement before he succeeded his brother 
Mehmed IV, was able to strengthen the Ot­
toman state through intemal reforms and re- 
conquests of territory.

The army mutiny that had brought Süley­
man to the throne and deposed his brother 
continued violently through the early part of 
his reign, and the Ottomans suffered a series 
of military defeats in the Balkans. In 1689, 
however, a member of the Köprülü family, 
which earlier in the Century had given Turkey 
two outstanding viziers (ministers), came to 
power; Fazil Mustafa Pa§a became grand 
vizier, reestablished order, drove the Austrians 
out of Bulgaria and Transylvania, and retook 
Beigrade and Nis in 1690. Süleyman, allowing 
Fazil Mustafa a free hand in the government, 
succeeded in introducing reforms to lighten 
the tax bürden and to improve the condition 
of his Christian subjects.
Süleyman Celebi, also called süleyman  of 
bursa (b. Bursa, Ottoman Empire [now in 
Turkey]—d. 1429, Bursa), one of the most 
famous early poets of Anatolia.

Süleyman appears to have been the son of an 
Ottoman minister, Ahmed Pa$a, who served 
in the court of Sultan Murad I. Süleyman 
became a leader of the Khalwatïyah dervish 
order and then imam (religious leader) to the 
court of the Ottoman sultan Bayezid I (1389— 
1402). After Bayezid’s death, Süleyman took 
the position of imam in a mosque in Bursa.

Süleyman’s most famous and only suryiv- 
ing work is the great religious poem Mevlüd-i 
Nebi, or Mevlüd-i Peygamberi (“Hymn on the 
Prophet’s Nativity,” Eng. trans., 1943, reprint, 
1957).
The Mevlüd, as it is more commonly called, 

teils the story of the Prophet Muhammad’s

birth. life, and death; his miracles; and his 
joumey to heaven. Written in simple 15th- 
century Ottoman Turkish style, it is a work 
inspired with religious fervour and is often 
recited at religious ceremonies, particularly fu- 
nerals in present Turkey. It is chanted during 
the celebrations of the Prophet’s birthday.
sulfa drug, in full Sulfonamide dru g , sulfa 
also spelled sulpha, any member o f a group 
o f synthetic antibacterial drugs containing the 
sulfanilamide molecular stmcture, and includ­
ing sulfanilamide, sulfadiazine, sulfapyridine, 
sulfathiazole, and other substances.

The antibacterial effects of Sulfonamides 
were first observed in 1932, when Gerhard 
Domagk, a German bacteriologist and pathol- 
ogist, noted the effects of Prontosil (q.v., a 
red dye) on streptococcal infections in mice. 
French investigators were first to prove that 
Sulfonamide was the active principle in the 
dye. American researchers later helped create 
a rational basis for Sulfonamide chemother- 
apy. Sulfonamides were the first Chemical sub­
stances that were systematically used to eure 
and prevent bacterial infections in humans.

They are bacteriostatic dmgs; i.e., they in­
hibit the growth and multiplication of bacteria 
but do not kill them. They act by interfer- 
ing with enzyme Systems essential to normal 
metabolic and growth pattems of bacteria. Al­
though more than 5,000 sulfa dmgs have been 
prepared and tested, fewer than 20 continue 
to have therapeutic value because resistant 
strains of bacteria have developed.

Sulfa dmgs are assigned to four groups based 
on the rapidity with which they are absorbed 
and exereted. The most common side effects 
of sulfa dmgs include nausea, vomiting, and 
mental confusion. Other side effects include 
fever, skin emptions, anemia, leukopenia, and 
irritation of the liver or kidneys. More potent 
antibacterial dmgs have largely replaced the 
sulfa dmgs. They are still used, however, in 
the treatment of urinary tract infection.
sulfadiazine, also spelled sulphadiazine, 
synthetic dmg belonging to the Sulfonamide 
group and used in medicine to treat micro- 
bial infections, particularly those involving the 
urinary and gastrointestinal tracts. Since its 
introduction into medicine in the early 1940s, 
sulfadiazine has become the most widely used 
Sulfonamide dmg; it has few side effects and a 
broad spectmm of activity. Sulfadiazine is ad- 
ministered orally or by intravenous injection, 
either alone or in combination with other 
dmgs. A commonly used preparation combin- 
ing sulfadiazine with two closely related Sul­
fonamides, sulfamerazine and sulfamethazine, 
is trisulfapyrimidines (triple sulfas). The use 
of such mixtures of Sulfonamides reduces the 
incidence of side effects, which include loss of 
appetite, nausea, and skin rashes.
sulfamidochrysoidine (dmg): see Prontosil.
sulfanilamide, also spelled sulphanilamide, 
also called para-aminobenzenesulfon- 
amide, Sulfonamide dmg and the parent 
compound to which many other Sulfonamide 
dmgs are stmcturally related. Sulfanilamide 
is an important antimicrobial agent effective 
in treating infections caused by such bacteria 
as Streptococcus, Staphylococcus, Salmonella, 
and Coccidia.

Although synthesized in 1908, sulfanilamide 
was only much later found to be the active 
metabolite, or therapeutically active break­
down product, of Prontosil (q. v.), the first Sul­
fonamide dmg used in medicine (early 1930s). 
Sulfanilamide itself was used orally and top- 
ically (as in the application to open wounds) 
beginning in the 1940s. Since the introduc­
tion of less toxic derivatives, however, it is 
now used only in veterinary medicine. Among 
other Sulfonamide dmgs derived from sulfanil­
amide are sulfadiazine, sulfamerazine, sul­
famethazine, sulfathiazole, sulfisoxazole, and 
Sulfasuxidine.

Sulfanilamide and its close relatives inhibit 
the growth of susceptible microorganisms by 
preventing the formation of folie acid, a mem­
ber of the B-group of vitamins present in all 
living cells. Most bacteria make their own folie 
acid from simpler starting materials; humans 
and other higher animals, however, must ob- 
tain folie acid in the diet. Thus, these Sul­
fonamides can inhibit the growth of invading 
microorganisms without harming the host.

The first clue to the mode of action of the Sul­
fonamides was provided in 1939, when a sub- 
stance was discovered in yeast that antagonized 
the antibacterial effect of sulfanilamide; i.e., 
the substance suppressed the inhibition of the 
synthesis of folie acid in bacteria. In 1940 this 
substance was identified as ptf ra-aminobenzoic 
acid, which closely resembles sulfanilamide in 
stmcture. In fact, Sulfonamides exert their an­
timicrobial effect by preventing the synthesis 
of folie acid by microorganisms by displacing 
/?ara-aminobenzoic acid.

Bacteria become increasingly resistant to 
the Sulfonamides upon repeated exposure to 
them. These agents inhibit the growth and 
multiplication of bacteria; with the body’s de­
fense mechanism, they act to control infec­
tion. When the action of the Sulfonamides is 
interfered with by pus or Chemicals, such as 
procaine or /rara-aminobenzoic acid, strains 
of bacteria resistant to Sulfonamide action 
emerge and survive.

In an attempt to circumvent the low solubil- 
ity and high toxicity of Sulfonamides and to 
decrease their tendency to induce undesirable 
effects in hypersensitive persons, Sulfonamide 
mixtures have been compounded. Highly sol- 
uble Sulfonamides—mixtures that are more 
soluble than equivalent amounts of individual 
members of the mixture—are effective in the 
prevention and treatment of obstmetion of the 
kidney that is caused by certain Sulfonamides 
when used alone in large doses.
Sulfate, also spelled sulphate, any of numer­
ous Chemical compounds related to sulfuric 
acid, H2S04. One group of these derivatives 
is composed of salts containing the sulfate 
ion, SOL, and positively charged ions such 
as those of sodium, magnesium, or ammo­
nium; a second group is composed of esters, 
in which the hydrogen atoms of sulfuric acid 
have been replaced by carbon-containing com- 
bining groups such as methyl (CH3) or ethyl 
(C2H5).
sulfate mineral, sulfate also spelled sul­
phate, any naturally occurring salt of sulfuric 
acid. About 200 distinct kinds of Sulfates are 
recorded in mineralogical literature, but most 
of them are of fare and local occurrence. 
Abundant deposits of sulfate minerals, such 
as barite and celestite, are exploited for the 
preparation of metal salts. Many beds of sul­
fate minerals are mined for fertilizer and salt 
preparations, and beds of pure gypsum are 
mined for the preparation of piaster of paris.

All Sulfates possess an atomic structure based 
on discrete insular sulfate (SOL) tetrahedra, 
i.e., ions in which four oxygen atoms are 
symmetrically distributed at the corners of a 
tetrahedron with the sulfur atom in the centre. 
These tetrahedral groups do not polymerize, 
and the sulfate group behaves as a single neg- 
atively charged molecule, or complex. Thus, 
Sulfates are distinct from the silicates and bo- 
rates, which link together into chains, rings, 
sheets, or frameworks.

Sulfate minerals can be found in at least 
four kinds: as late oxidation products of pre- 
existing sulfide ores, as evaporite deposits, in 
circulatory Solutions, and in deposits formed 
by hot water or volcanic gases. Many sul­
fate minerals occur as basic hydrates of iron, 
cobalt, nickel, zinc, and copper at or near the 
source of preexisting primary Sulfides. The 
sulfide minerals, through exposure to weath- 
ering and circulating water, have undergone 
oxidation in which the sulfide ion is converted



to sulfate and the metal ion also is changed to 
some higher valence state. Noteworthy beds 
of such oxidation products occur in desert 
regions, such as Chuquicamata, Chile, where 
brightly coloured basic copper and ferne iron 
sulfates have accumulated. The sulfate ani- 
ons generated by oxidation processes may 
also react with calcium carbonate rocks to 
form gypsum, CaS04 • 2H20 . Sulfates formed 
by the oxidation of primary sulfides include 
antlerite, brochantite, chalcanthite, anglesite, 
and plumbojarosite.

Soluble alkali and alkaline-earth sulfates crys- 
tallize upon evaporation of sulfate-rich brines 
and trapped oceanic salt Solutions. Such brines 
can form economically important deposits of 
sulfate, halide, and borate minerals in thick 
parallel beds, as the potash deposits at Stass- 
furt, Ger., and the southwestem United States. 
Many of the sulfate minerals are salts of more 
than one metal, such as polyhalite, which is a

combination of potassium, calcium, and mag­
nesium sulfates.

Sulfate minerals common in evaporite de­
posits include anhydrite, gypsum, thenardite, 
epsomite, glauberite, kainite, kieserite, 
mirabilite, and polyhalite.
Groundwater carrying sulfate anions reacts 

with calcium ions in muds, clays, and lime- 
stones to form beds of gypsum. The massive 
material is called alabaster or piaster of paris 
(originally found in the clays and muds of 
the Paris basin). If such beds become deeply 
buried or metamorphoséd (altered by heat and 
pressure), anhydrite may form by dehydration 
of the gypsum.

Numerous sulfates, usually simple, are 
formed directly from hot aqueous Solutions 
associated with fumarolic (volcanic gas) vents 
and late-stage fissure Systems in ore de­
posits. Noteworthy examples include anhy­
drite, barite, and celestite. •
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sulfathiazole, also spelled sulphathiazole, 
synthetic drug formerly used in the treatment 
of bacterial infections. In the mid-1940s sul­
fathiazole was the most widely used of the 
sulfa drugs, but the introduction of less toxic 
sulfa drugs and, later, of penicillin and other 
antibiotics had by 1969 almost completely 
displaced sulfathiazole from use against sys- 
temic infections. It remained useful in vet- 
erinary medicine for combatting diseases due 
to staphylococcus, Streptococcus, pasteurella, 
and shigella.
sulfation, also spelled sulphation , in chem­
istry, any of several methods by which esters 
or salts of sulfuric acid (sulfates) are formed. 
The esters are commonly prepared by treatirig 
an alcohol with sulfuric acid, sulfur trioxide,

Sulfate minerals

name
formula

colour lustre Mohs
hardness

specific
gravity

habit fracture
or
cleavage

refractive
indices

crystal
system

space
group

remarks

aium colourless; vitreous columnar or conchoidal isometric sweetish,
KAt(S04)2 • 12HgO 
NH4AI{S04)2 • 12HoO 
NaAI(S04)2 * 12H20

white 2-2 V2 
~3
1V2

1.8
1.7
1.6

granulär
massive

fracture n =  1.453-1.466 
n =  1.436-1.448 
n =  1.456-1.469

Pa3 astringent
taste

alunite
KAI3(S04)2(0H)6

white;
grayish,
yellowish,
reddish,
reddish
brown

vitreous 3V2-4 2.6-2.9 granulär to 
dense massive

conchoidal
fracture

1.572 
e =  1.592

hexagonal
R3m

strongiy pyro- 
electric

alunogen 
AI2(S04)3 ■ 18H20

white; 
yellowish 
or reddish

vitreous to 
silky

11/2 -2 1.8 fibrous masses 
and crusts

one perfect 
cleavage

«=1.459-1.475  
ß — 1.461-1.478 
y — 1.884-1.931

triclinic Sharp,
astringent
taste

anglesite
PbS04

colourless 
to white; 
often tint- 
ed gray, 
yellow, 
green, or 
blue

adamantine 
to resinous 
or vitreous

21/2-3 6.4 granulär to 
compact mas­
sive; tabular 
or prismatic 
crystals

one good, 
one distinct 
cleavage

a=1.868-1.913  
ß — 1.873-1.918 
y =  1.884-1.931

orthorhombic
Pnma

often fluorescent

anhydrite
CaS04

colourless 
to bluish 
or violet

vitreous to 
pearly

31/2 3.0 granulär or fi­
brous massive; 
concretionary 
(tripestone)

two perfect, 
one good 
cleavage

a =  1.567-1.580 
£ =  1.572-1.586 
y =  1.610-1.625

orthorhombic
Amma

antlerite
Cu^SO^OH),

emerald to 
blackish 
green; 
light green

vitreous 31/2 3.9 thick tabular 
crystals

one perfect 
cleavage

a =  1.726 
/?= 1.738 
y =  1.789

orthorhombic
Pnam

barite
BaS04

colourless 
to white; 
also vari­
able

vitreous to 
resinous

3 - 31/2 4.5 usually in tab­
ular crystals; 
rosettes 
(desert roses); 
massive

one perfect, 
one good 
cleavage

« =  1.633-1.648 
/?= 1.634-1.649 
y =  1.645-1.661

orthorhombic
Pnma

diamagnetic; 
often thermo- 
luminescent and 
phosphorescent; 
sometimes 
fluorescent 
under ultraviolet 
light; forms 
solid solution 
series toward 
celestite, in 
which Sr re- 
places Ba

botryogen
MgFe(S04)20H  • 7H20

light to dark 
orange 
red

vitreous 2-21/2 2.1 reniform, 
botryoidal, 
or globular 
aggregates

one perfect, 
one good 
cleavage

a =  1.523 
/?= 1.530 
y =  1.582

monoclinic

4
iron is in the 
+3 oxidation 
state

brochantite
Cu4S04(0H)6

emerald to 
blackish 
green; 
light green

vitreous 31/2 -4 4.0 prismatic to 
hairlike crys­
tal and crystal 
aggregates; 
granulär mas­
sive; crusts

one perfect 
cleavage

« = 1 .728  
0 =  1.771 
y =  1.800

monoclinic

p§

caledonite
Cu2Pb5(S04)3C 03(0H)6

deep verdi- 
gris green 
or bluish

resinous 21/2-3 5.8 coating of small 
elongated 
crystals

one perfect 
cleavage

a =  1.815-1.821 
ß =  1.863-1.869 
y =  1.906-1.912

orthorhombic
Pnmm

celestite
SrS04

pale blue; 
white, 
reddish, 
greenish, 
brownish

vitreous 3-3V2 4.0 tabular crys­
tals; fibrous 
massive

one perfect, 
one good 
cleavage

«=1.618-1.632  
0 =  1.620-1.634 
y =  1.627-1.642

orthorhombic
Pnma

forms solid 
solution series 
toward barite, 
in which Ba 
replaces Sr; 
sometimes flu­
orescent and 
thermo- 
luminescent

chalcanthite 
CuS04 •5H20

various 
shades of 
blue

vitreous 21/2 2.3 short prismatic 
crystals; gran­
ulär masses; 
stalactites 
and reniform 
masses

conchoidal
fracture

«= 1 .514  
ß =  1.537 
y =  1.543

triclinic
P1

metallic, nau- 
seating taste

coquimbite 
Pe2(S04)3 • 9H20

pale violet 
to deep 
purpie

vitreous 21/2 2.1 prismatic and 
pyramidal 
crystals; gran­
ulär massive

<w= 1.536 
£=1.572

hexagonal astringent taste
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chlorosulfuric acid, or sulfamic acid. The term 
sulfation often connotes a deleterious effect; 
an example is the accretion on statuary of un- 
sightly films resulting from the action of air- 
borne oxides or sulfur on calcium minerals in 
the stone. Another undesirable process called 
sulfation is the accumulation of a crystalline 
form of lead sulfate on the plates of lead-acid 
storage batteries.
sulfide, also spelled sulphide, any of three 
classes of Chemical compounds containing the 
element sulfur. Inorganic sulfides are ionic 
compounds containing the negatively charged 
sulfide ion S2-; these compounds may be re­
garded as salts of the very weak acid hydrogen 
sulfide {q.v.). Several inorganic sulfides are 
important ores of such metals as lead, copper, 
and zinc. Organic sulfides, sometimes called 
thioethers, are compounds in which a sulfur 
atom is covalently bonded to two organic 
groups. Organic phosphines react with sulfur 
to form phosphine sulfides, in which a sulfur

atom is linked to the phosphorus by a bond 
that has both covalent and ionic properties.
sulfide mineral, sulfide also spelled sul­
phide, any member of a group of compounds 
of sulfur with one or more metals. Most of 
the sulfides are simple structurally, exhibit 
high symmetry in their crystal forms, and 
have many of the properties of nietals, includ­
ing metallic lustre and electrical conductivity. 
They often are strikingly coloured and have a 
low hardness and a high specific gravity.

The composition of the sulfide minerals can 
be expressed with the general Chemical for­
mula AmS„, in which A is a metal, S is sulfur, 
and m and n are integers, giving A2S, AS, A3S4 
and AS2 stoichiometries. The metals that occur 
most commonly in sulfides are iron, copper, 
nickel, lead, cobalt, silver, and zinc, though 
about fifteen others enter sulfide structures.

Almost all sulfide minerals have structural ar- 
rangements that belong to six basic types, four 
of which are important. These arrangements 
are close-packing combinations of metal and 
sulfur, governed by ionic size and charge.
The simplest and most symmetrical of the

four important structural types is the sodium 
chloride structure, in which each ion occupies 
a position within an octahedron consisting of 
six oppositely charged neighbours. The most 
common sulfide crystalling in this manner is 
galena (PbS), the ore mineral of lead. A type 
of packing that involves two sulfide ions in 
each of the octahedral positions in the sodium 
chloride structure is the pyrite structure. This 
is a high-symmetry structure characteristic of 
the iron sulfide, pyrite (FeS20). The second 
distinct structural type is that of sphalerite 
(ZnS), in which each metal ion is surrounded 
by six oppositely charged ions arranged tetra- 
hedrally. The third significant structural type 
is that of fluorite, in which the metal cation 
is surrounded by eight anions; each anion, in 
turn, is surrounded by four metal cations. The 
reverse of this structure—the metal cation 
surrounded by four anions and each anion 
surrounded by eight metal cations—is called 
the antifluorite structure. It is the arrange­
ment of some of the more valuable precious 
metal tellurides and selenides among which is 
hessite (Ag2Te), the ore mineral of silver.

Sulfate minerals (continued)

name
formula

colour lustre Mohs
hardness

specific
gravity

habit fracture
or
cleavage

refractive
indices

crystal
system

space
group

remarks

epsomite 
MgS04 • 7H20

colourless; 
aggregates 
are white

vitreous; 
silky to 
earthy 
(fibrous)

2 -2 1/2 1.7 fibrous or hair- 
like crusts; 
woolly efflo- 
rescences

one perfect 
cleavage

« =  1.430-1.440 
£  =  1.452-1.462 
7 =  1.457-1.469

orthorhombic
P212121

weakly diamag- 
netic; salty and 
bitter taste; 
effloresces in 
dry air

glauberite gray; yel- vitreous to 2V2-3 2.75- tabular, di- one perfect « =  1.515 monoclinic slightly salty
Na2Ca(S04)2 lowish slightly

waxy
2.85 pyramidal, or

prismatic
crystals

cleavage £ =  1.535 
7 = 1 .536 4 taste

gypsum 
CaS04 • 2H20

colourless; 
white r 
gray, 
brownish, 
yellowish 
(massive)

subvitreous 2 (a 
hard­
ness 
Stan­
dard)

2.3 elongated tab­
ular crystals 
(some 5 ft 
long; others 
twisted or 
bent); granulär 
or fibrous 
masses; 
rosettes

one perfect 
cleavage

a — 1.515-1.523 
£ =  1.516-1.526 
7 =  1.524-1.532

monoclinic

4

halotrichite 
FeAI2(S04)4 • 22H20

colourless 
to white

vitreous V/2 1.7 
(piek) 
to 1.9 
(halo)

aggregates of 
hairlike crys­
tals

conchoidal
fracture

pick halo 
a =  1.475-1.480 
ß =  1.480-1.486 
7=1,483-1.490

monoclinic

p |m

forms solid solu­
tion series with 
pickeringite 
in which Mg 
replaces Fe; 
astringent taste

jarosite
KFe3(S04)2(0H)6

ochre 
yellow 
to dark 
brown

subada- 
mantine to 
vitreous; 
resinous 
on fracture

2V2-3V2 2.9-3.3 minute crystals; 
crusts; granu­
lär or fibrous 
massive

one distinct 
cleavage

co =  1.820 
£ =  1.715

hexagonal
R3m

strongiy pyro- 
electric

kainite
KMgS04CI • 3H20

colourless; 
gray, blue, 
violet, 
yellowish, 
reddish

vitreous 2V2-3 2.2 granulär mas­
sive; crystal­
line coatings

one perfect 
cleavage

a =  1.494 
£ = 1 .5 0 5  
7 =  1.516

monoclinic

4
bitter, salty 
taste

kieserite 
MgS04 ■ H20

colourless;
grayish
white,
yellowish

vitreous 3Va 2.6 granulär mas­
sive, inter- 
grown with 
other salts

two perfect 
cleavages

« =  1.520 
£ =  1.533 
y=1 .584

monoclinic

4
linarite

PbCuS04(0H)2
deep azure 

blue
vitreous to 

subada- 
mantine

2V2 5.3 elongated tab­
ular crystals, 
either singly 
or in groups

one perfect 
cleavage; 
conchoidal 
fracture

« = 1 .8 0 9  
£ =  1.839 
7= 1 ,859

monoclinic

&m

mirabilite 
Na2S 04 ♦ 10H2O

colourless 
to white

vitreous 1 Va-2 1.5 short prisms; 
lathlike or 
tabular crys­
tals; crusts or 
fibrous masses; 
granulär 
massive

one perfect 
cleavage

«=1.391-1 .397  
£= 1 .393-1 .410  
7 =  1.395-1.411

monoclinic

p!
cool taste, be­
coming salty 
and bitter

plumbojarosite
PbFe6(S04)4(0H)12

golden 
brown 
to dark 
brown

dull to 
glistening 
or silky

soft 3.7 crusts, lumps, 
compact 
masses of 
microscopie 
hexagonal 
plates

one fair 
cleavage

<y= 1.875 
e =  1.786

hexagonal
R3m

talclike feel

polyhalite
K2Ca2Mg(S04)4 • 2H20

colourless; 
white or 
gray; often 
salmon 
pink from 
included 
iron oxide

vitreous to 
resinous

3V2 2.8 fibrous to 
foliated 
massive

one perfect, 
cleavage

« =  1.547 
£ = 1 .5 6 0  
7=1 .567

triclinic

thenardite
Na2S 04

colourless: 
reddish, 
grayish, 
yellowish, 
or yellow 
brown

vitreous to 
resinous

2V2-3 2.7 rather large 
crystals; 
crusts, efflo- 
rescences

one perfect, 
one fair 
cleavage

a =  1.464-1.471 
£ =  1.473-1.477 
7 =  1.481-1.485

orthorhombic
Fddd
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Sulfide minerals

name colour lustre Mohs specific habit or fracture or refractive crystal remarks
formula hardness gravity form cleavage indices system

or polished space
section data group

argentite blackish metallic 2-2 V2 1.2-1A cubic or octa- subconchoidal faintly aniso- isometric has an orthorhom­
Ag2S lead-gray hedral crystals, 

often in groups; 
arborescent or

fracture tropic Im3m bic polymorph

hairlike massive
arsenopyrite

FeAsS
silver-white to metallic 5V2-6 6.1 cubic or dodeca- one distinct strongiy aniso- monoclinic thermoelectrically

steel-gray hedral crystals 
having rough or

cleavage tropic * both positive and 
negative

curved faces; 
granulär or 
compact 
massive

bornite copper-red to metallic l l j f c l l l l l l l l 5.1 prismatic crys­ uneven isotropic in isometric
Cu5Feb4 pinchbeck- tals; columnar, fracture part; pinkish Fd3m

brown, tarnishing granulär, or brown
quickly to compact
iridescent
purpie

massive

calaverite brass-yellow metallic 2V2-3 9.0-9.4 bladed, lath-like, subconchoidal distinctly monoclinic
AuTe2 to silver-white or prismatic to uneven anisotropic; r 2

crystals; fracture creamy white C m
massive or C2

chalcocite blackish metallic 2V2-3 5.5-5.8 short prismatic or conchoidal weakly aniso­ orthorhombic
Cu2S lead-gray thick tabular

crystals;
massive

fracture tropic

chalcopyrite
CuFeS2

brass-yellow, metallic 3V2-4 4.1-4.3 compact mas­ uneven weakly aniso­ tetragonal
often tarnished sive; tetragonal fracture tropic; often I42d
and iridescent crystals shows la­

mellar and
polysynthetic
twinning

cinnabar cochineal-red adamantine 2-2 V2 8.1 rhombohedral, one perfect cu= 2.756-2.905 hexagonal
HgS to brownish or to metallic tabular, or pris­ cleavage e =  3.065-3.256 03,2, or

lead-gray matic crystals; 
massive; earthy

C322

coatings
cobaltite silver-white to metallic 5V2 6.3 cubic or pyrito- one perfect isometric thermoelectrically

CoAsS red; steel-gray hedral crystals cleavage Pa3 both positive and
or grayish-black with striated negative

covellite indigo-blue; sub-metallic 1V2-2 4.6-4.8 massive; rarely one highly strongiy aniso­
tropic

hexagonal
CuS highly iridescent to resinous in hexagonal perfect 60

brass-yellow or 
deep red

(crystals);
subresin-

plates cleavage P—f mc m

ous to duli 
(massive)

cubanite brass- to bronze- metallic 3V2 4.0-4.2 thick tabular conchoidal anisotropic orthorhombic strongiy magnetic
CuFe2S3 yellow crystals; fracture Pcmn

massive
domeykite iin-white to steel- metallic 3-31/2 7.2-7.9 reniform or botry- uneven isotropic isometric usually intimately
Cu3As gray; tarnishes oidal masses fracture I43d intergrown with

yellowish brown, 
becoming

algodonite

iridescent
dyscrasite silver-white; metallic 31/2 -4 97-9 .8 foliated or gran­ two distinct weakly aniso­ orthorhombic

Ag3Sb usually tarnished
lead-gray,
yellowish,

ulär massive cleavages tropic Pmm

blackish
galena lead-gray metallic 21/2-3 7.6 cubic crystals; one perfect isotropic isometric

PbS cleavable
masses

cleavage Fm3m

greenockite various shades of adamantine 3 - 31/2 4.9 earthy coating conchoidal 0)= 2.431 -2.506 hexagonal
CdS yellow and 

orange
to resinous fracture e =  2.456-2.529 C6mc

krennerite silver-white to metallic 2-3 8.6 short prismatic one perfect strongiy aniso­ orthorhombic
AuTe2 light brass- crystals cleavage tropic; creamy Pma2

yellow white
linnaeite light gray to brilliant 41/2- 51/2 4.5-4.8 octahedral crys­ uneven to sub­ isotropic isometric forms series with

C 0 3 S 4 steel- or violet- metallic tals granulär to conchoidal Fd3m several other
gray, tarnishing (when compact fracture Co, Ni sulfides
to copper-red 
or violet-gray

fresh) masses with the general 
Chemical for­
mula: (Co, Ni)2 
(Co,Ni,Fe,Cu)S4

loellingite silver-white to metallic 5 - 51/2 7.4-7.5 prismatic or uneven fairly strongiy orthorhombic
FeAs2 steel-gray pyramidal crys­

tals; massive
fracture anisotropic Pnnm

marcasite tin-white, deep- metallic 6 - 6 V2 4.9 tabular or pyram­ one distinct strongiy aniso­ orthorhombic pyrite is its 
isometricFeS2 ening with ex­ idal crystals; cleavage tropic and Pnnm

posure to spear-shaped pleochroic; polymorph
bronze-yellow or cockscomb- creamy white,

like crystal 
groups

light yellowish 
white, and
rosy white

maucherite reddish platinum- metallic 5 8.0 tabular crystals uneven weakly aniso­ tetragonal
NinAs8 gray, tar­ fracture tropic; pinkish P4121 or

nishing
copper-red

gray P432 i

metacinnabar grayish-black metallic 3 7.65 tetrahedral crys­ subconchoidal isotropic; gray­ isometric becomes
HgS tals; massive to uneven ish white; F43m cinnabar at

fracture shows la- 400-550° C
mellar twin- 
ning
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Sulfide minerals (continued)

name
formula

colour lustre Mohs
hardness

specific
gravity

habit or 
form

fracture or 
cleavage

refractive 
indices 
or polished 
section data

crystal
system
space
group

remarks

millerite
NiS

pale brass- 
yellow, 
tarnishing 
iridescent 
gray

metallic 3-3V2 5 .3-57 very slender to 
capiilary crys­
tals in radiating 
groups, some­
times inter- 
woven

two perfect 
cleavages

strongiy aniso­
tropic

hexagonal 
R3m or 

R3m

molybdenite
MoS2

lead-gray metallic 1- 11/2 4 .6 -47 hexagonal tab­
lets; foliated 
massive, in 
scales

one perfect 
cleavage

very strongiy 
anisotropic 
and pleo- 
chroic; white

hexagonal

C^-mcm

greasy feel; soils 
paper

niccolite
NiAs

pale copper- 
red, tarnish­
ing gray to 
blackish

metallic 5-5V2 7.8 reniform mas­
sive; also 
branching

no cleavage strongiy aniso­
tropic

hexagonal
6

C—mc m

orpiment
As2S3

lemon-yellow,
golden-
yellow,
brownish-
yellow

resinous; 
pearly on 
cleavages

1V2 -2 3.5 foliated, fibrous, 
or columnar 
massive; reni­
form or botryoi- 
dal masses; 
granulär

one perfect 
cleavage

a =  2.4 
ß = 2.81 
y *  3.02

monoclinic

4

pentlandite
(Fe,Ni)9S8

light bronze- 
yellow

metallic 3V2-4 4.6-5.0 granulär aggre­
gates

conchoidal
fracture

isotropic isometric
Fm3m

nonmagnetic

T é !
pale brass- 
yellow

splendent to 
glistening 
metallic

6 - 6 V2 5.0 cubic, pyritohe- 
dral, or octahe- 
dral crystals 
with striated 
faces; massive

conchoidal to 
uneven 
fracture

isotropic; 
creamy white

isometric
Pa3

thermoelectrically 
both positive 
and negative; 
paramagnetic; 
electrical con­
ductor; gives off 
sparks when 
struck by steel

pyrrhotite 
Fe,_xS 
(x -  0 - 0 .2 )

bronze- 
yellow to 
pinchbeck- 
brown, 
tarnishing 
quickly

metallic 3V2-4V2 4 .6-47
4.8
(troi-
lite)

granulär mas­
sive; sometimes 
platy or tabular 
crystals

uneven to sub­
conchoidal 
fracture

strongiy aniso­
tropic

hexagonal
C^-mcm

magnetic; troilite 
has Chemical 
composition 
near FeS

realgar
AsS

rickardite
Cu4Te3

aurora-red to 
orange- 
yellow

purple-red

resinous to 
greasy

metallic

1V2 -2

3V2

3.5-3 .6 

7.5

short, striated 
prismatic crys­
tals; granulär or 
compact mas­
sive; incrus- 
tations 

massive

one good 
cleavage, 
three less so

irregulär
fracture

a -  2.486-2.538 
ß =  2.602-2.684 
y =  2.620-2.704

strongiy aniso­
tropic and
pleochroic

monoclinic

4

transparent when 
fresh; on expo­
sure it disinte- 
g rates to a 
yellow powder

skutterudite
(Co,Ni)As3

tin-white and 
silver-gray

metallic to 
bright 
metallic

5V2-6 6 .1-6.9 convex or 
warped, cubic 
or octahedral 
crystals; dense 
to granulär 
massive

conchoidal
fracture

isotropic; gray, 
creamy, or 
golden white; 
strong reflec­
tivity

isometric
Im3

thermoelectrically 
both positive 
and negative

sphalerite
ZnS

brown, black, 
yellow; also 
variable

resinous to 
adamantine

3V2-4 3.9-4.1 tetrahedral or 
dodecahedral 
crystals, often 
with curved 
faces; cleav- 
able masses

one perfect 
cleavage

n =  2.320-2.517 isometric
F43m

pyroelectric; 
sometimes tribo- 
luminescent; 
fluorescent under 
ultraviolet light 
and X-rays; be­
comes wurtzite, 
which is hexago­
nal at 1,020° C

stannite
Cu2FeSnS4

steel-gray to 
iron-black

metallic WÊÊÊÊIÊi 4.3-4.5 granulär massive uneven
fracture

anisotropic tetragonal
I42m

stibnite
Sb2S3

lead- to 
steel-gray 
tarnishing 
blackish

metallic 2 4.6 aggregates of 
needle-like 
crystaJs; crys­
tals are easily 
bent or twisted

one perfect 
cleavage

a — 3.184-3.204 
ß =  4.036-4.056 
y — 4.293-4.313 

white; strongiy 
anisotropic

orthorhombic
Pbnm

transparent to 
infrared

stromeyerite
CuAgS

dark steel- 
gray, tar­
nishing blue

metallic 2V2-3 6 .2 - 6 .3 pseudohexag- 
onal prisms; 
compact 
massive

subconchoidal 
to conchoidal 
fracture

strongiy aniso­
tropic

orthorhombic

sylvanite
(Au,Ag)Te2

steel-gray to 
silver-white

brilliant
metallic

1 V2 -2 8 .1- 8.2 short prismatic, 
thick tabular, or 
bladed crystals

one perfect 
cleavage

strongiy aniso­
tropic and 
pleochroic; 
creamy white; 
shows poly- 
synthetic 
twinning

monoclinic

4

tetradymite 
Bi2T e2S

umangite
Cu3Se2

pale steel- 
gray, tar­
nishing dull 
or iridescent

dark cherry- 
red. tarnish­
ing quickly 
to violet- 
blue

metallic

metallic

1 V2 -2

ï!B J |j|||I|||||

7.1-7.5 

5.6

foliated to granu­
lär massive; 
bladed crystals

small grains; 
fine-grained 
aggregates

one perfect 
cleavage

uneven
fracture

weakly aniso­
tropic; white; 
sometimes 
shows a 
'graph-like 
intergrowth 

strongiy aniso­
tropic; dark 
red-violet; 
apparently 
uniaxial

hexagonal 
R3, R32, 
or R3m

thermoelectrically 
positive; soils 
paper

wurtzite
ZnS

brownish-
black

resinous 31/2 -4 4.0-4.1 pyramidal crys­
tals; fibrous or 
columnar mas­
sive; concen- 
trically banded 
crusts

one easy 
cleavage

ö>= 2.330-2.356 
e =  2.350-2.378

hexagonal
P63ITIC

inverts to 
sphalerite, which 
is isometric



(Top) Argentite from Freiberg, Ger., (centre) pyrite 
from Butte, Mont., (bottom) stibnite from Arnsberg, 
Ger.
By courtesy of (top, bottom) the Field Museum of Natural History,
Chicago, (centre) Joseph and Helen Guetterman Collection; photographs, 
John H. Gérard— (top, bottom) EB Inc.

In virtually all of the sulfides, bonding is co- 
valent, but some have metallic properties. The 
covalent property of sulfur allows sulfur-sul- 
fur bonds and the incorporation of S2 pairs in 
some sulfides such as pyrite. Several sulfides, 
including molybdenite (MoS2) and covellite 
(CuS), have layer structures. Several rare sul­
fide varieties have the spinel (q.v.) structure.
Phase relations of sulfides are particularly 

complex, and many solid state reactions oc­
cur at relatively low temperatures (100-300° 
C [212-572° F]), producing complex inter- 
growths. Particular emphasis has been placed 
on the experimental investigation of the 
iron-nickel-copper sulfides because they are by 
far the most common. They also are impor­
tant geologie indicators for locating possible 
ore bodies and provide low-temperature reac­
tions for geothermometry.

Sulfides occur in all rock types. Except for 
dissemination in certain sedimentary rocks, 
these minerals tend to occur in isolated con- 
centrations which make up mineral bodies 
such as veins and fracture fillings or which 
comprise replacements of preexisting rocks in 
the shape of blankets. Sulfide mineral deposits 
originate in two principal processes, both of 
which have reducing conditions: (1) Separa­
tion of an immiscible sulfide melt during the 
early stages of crystallization of basic magmas; 
and (2) deposition from aqueous Solutions at 
temperatures in the 300-600° C (572-1,112° 
F) range and at relatively high pressure. The 
sulfide deposits formed as a result of the first 
process include mainly pyrrhotites, pyrites, 
pentlandites, and chalcopyrites. Most others 
occur because of the latter process. Weather- 
ing may act to concentrate dispersed sulfides.

Sulfide minerals are the source of various 
precious metals, most notably gold, silver, and 
platinum. They also are the ore minerals of 
most metals used by industry, as for exam­
ple antimony, bismuth, copper, lead, nickel, 
and zinc. Other industrially important metals

such as cadmium and selenium occur in tracé 
amounts in numerous common sulfides and 
are recovered in refining processes.

For the more common sulfide minerals and 
their physical properties, see the Table.
sulfite process, sulfite also spelled s u l p h i t e , 
Chemical process for the manufacture of pa­
per pulp that employs an acid bisulfite solu­
tion to soften the wood material by removing 
the lignin from the cellulose. Sulfite cooking 
liquor used in the process consists of free sul­
fur dioxide obtained by the buming of sulfur 
or by the roasting of iron pyrites, dissolved 
in water at a concentration of four to eight 
percent, with from two to three percent in the 
form of bisulfite. The sulfite digestion of the 
wood material is normally carried out as a 
batch process in a pressure vessel that consists 
of a steel shell possessing an acid-resistant lin- 
ing. See also kraft process.
sulfobromophthalein clearance test (med­
icine): see Bromsulphalein test.
Sulfonamide, also spelled s u l p h o n a m i d e , 
any member of a class of Chemical com­
pounds, the amides of sulfonic acids. The 
class includes several groups of drugs used in 
the treatment of bacterial infections, diabetes 
mellitus, edema, hypertension, and gout.
The bacteriostatic sulfonamide drugs, often 

called sulfa drugs, include sulfanilamide (q.v.) 
and numerous compounds closely related to 
it. Other groups of sulfonamide drugs have 
been developed by exploiting observations 
made during clinical evaluation of sulfanil­
amide derivatives. Examples of these drugs 
are probenecid (q.v.), introduced as an agent 
for intensifying the action of penicillin but 
now principally used in treating gout; aceta- 
zolamide and furosemide, which are diuret- 
ics; and tolbutamide (q.v.), a hypoglycemic. 
Chlorothiazide and hydrochlorothiazide are 
effective both as diuretics and in reducing 
blood pressure.

Sulfonamides are oily liquids or crystalline 
solids that are almost always prepared by the 
reaction of a sulfonyl chloride with ammonia 
or an amine, most commonly in the presence 
of caustic alkali.
The first sulfonamide drug, introduced in 

1932, was a red azo dye called Prontosil (q.v.). 
As new sulfonamides were synthesized, more 
effective and less toxic agents were discov­
ered. Some, which are not absorbed, can be 
administered orally to treat specific localized 
infections in the gastrointestinal tract. Others 
are absorbed slowly or excreted slowly and 
therefore are longer acting.
All the sulfonamides are capable of caus- 

ing drug intoxication (poisoning), and some 
patients are hypersensitive to them. The com- 
monest side effects are nausea, vomiting, and 
mental confusion. The signs of hypersensitiv- 
ity are fever and skin eruptions. Signs of in­
toxication include anemia, which results from 
destruction of red blood cells, and leukopenia, 
which results from the destruction of white 
blood cells. Irritation of the kidneys and ob- 
struction of the free flow of urine are undesir- 
able reactions that can be prevented.
sulfonation, also spelled s u l p h o n a t i o n , in 
chemistry, any of several methods by which 
sulfonic acids are prepared. Important sulfona­
tion procedures include the reaction of aro­
matic hydrocarbons with sulfuric acid, sulfur 
trioxide, or chlorosulfuric acid; the reaction 
of organic halogen compounds with inorganic 
Sulfites; and the oxidation of certain classes of 
organic sulfur compounds, particularly thiols 
or disulfides.
sulfone, also spelled s u l p h o n e , any of a 
family of organic sulfur compounds in which 
two carbon-containing combining groups are 
linked to the group S02. The best known 
members of the family are the polysulfone
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(q.v.) resins and several drugs used in the 
treatment of leprosy.
sulfonic acid, sulfonic also spelled s u l p h o n -  
i c , any of a class of organic acids contain­
ing sulfur and having the general formula 
RS03H, in which R is an organic combining 
group. The sulfonic acids are among the most 
important of the organic sulfur compounds; 
the free acids are widely used as catalysts in 
organic syntheses, while the salts and other 
derivatives form the basis of the manufacture 
of phenolic compounds, detergents, water-sol- 
uble dyes, sulfonamide pharmaceuticals, and 
ion-exchange resins. The aromatic sulfonic 
acids are particularly useful as intermediates 
or starting materials in synthesis.

The aromatic sulfonic acids are obtained gen­
erally by treating aromatic compounds with 
concentrated sulfuric acid, the process being 
called sulfonation (q.v.). Because the acids are 
frequently used in the form of their sodium 
salts, sulfonation is usually followed by neu- 
tralization with sodium hydroxide or sodium 
carbonate. Such operations are conducted on 
a manufacturing scale in the preparation of 
the sodium salts of benzenesulfonic acid for 
the manufacture of phenol, those of alkylated 
benzenesulfonic acids used as synthetic deter­
gents, and that of anthraquinonesulfonic acid 
used in the manufacture of alizarin and other 
dyes.

The aliphatic sulfonic acids are generally less 
important and more difficult to prepare than 
the aromatic sulfonic acids. Among the vari­
ous methods used to prepare aliphatic sulfonic 
acids are the oxidation of other organic sulfur 
compounds and the reaction of alkyl halides 
and metallic sulfites.
sulfosalt, also spelled s u l p h o s a l t , any of 
an extensive group of minerals, mostly rare 
species, marked by some of the most com- 
plicated atomic and crystal structures known 
to inorganic chemistry. They conform to the 
general composition AmBnXp, in which m, n, 
and p are integers; A may be lead, silver, thal­
lium, or copper; B may be antimony, arsenic, 
bismuth, tin, or germanium; and X  may be 
sulfur or selenium. Formerly it was believed 
that the sulfosalts were salts of complex hy- 
pothetical thioantimonic or thioarsenic acids 
(e.g., HSbS2, H 18As4S15, H3AsS3), but X-ray 
diffraction analyses indicate that the atomic 
structures of many sulfosalts are based on 
structural fragments of simpler compounds 
such as galena (lead sulfide; PbS) blocks and 
stibnite (antimony trisulfide; Sb2S3) sheets. No 
encompassing theory has been evolved to ra- 
tionalize many of these curious compounds. 
The complexity of many of the structures evi- 
dently results from their having crystallized at 
low temperatures and the consequent high de­
gree of ordering of the metal atoms. Syntheses 
of such compositions at higher temperature 
usually result in structures simpler than the 
complicated low-temperature forms.

Although sulfosalts are much rarer than the 
sulfide minerals with which they are often 
associated, some localities are truly remark­
able for the variety of species encountered. 
At the Lengenbach Mine in Switzerland, for 
example, more than 30 distinct species have 
been recognized, 15 of which are not found 
elsewhere. Most sulfosalts have formed at low 
temperature in open cavities, usually in asso­
ciation with copper-zinc-arsenic sulfide ores. 
Very often they occur in cavities of calcite and 
dolomite, as at the Lengenbach Mine. Most 
are lead gray in colour with a metallic lustre, 
brittle (rarely malleable), crystalline, and dif­
ficult to teil apart without recourse to X-ray 
diffraction and electron microprobe analyses. 
The thallium-bearing sulfosalts often are deep 
red and transparent, as sometimes are the sul­
fosalts of silver.
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Although under exceptional circumstances 
some sulfosalts may constitute silver ores 
(i.e., proustite, pyrargyrite, and stephanite), 
and other species have constituted ores of 
silver (in minor amounts), mercury, arsenic, 
and antimony (i.e., boulangerite, livingstonite, 
enargite, and tennantite-tetrahedrite), their 
economie importance is trivial. Aside from 
mineralogical curiosities, the sulfosalts are of 
interest because their electronic properties are 
related to those of semiconductors.
sulfoxide, also called s u l p h o x i d e , any of a 
class of organic compounds containing sulfur 
and oxygen and having the general formula 
RSOR, in which R is a grouping of carbon 
and hydrogen atoms. The sulfoxides are good 
solvents for salts and polar compounds.
The best known sulfoxide is dimethyl (or 

methyl) sulfoxide ( d m s o ) , which is prepared 
by aerial oxidation of dimethyl sulfide (a by- 
product of paper manufacture) in the presence 
of nitrogen dioxide, d m s o  is used as a solvent 
in a wide variety of industrial processes, in­
cluding the manufacture of polyacrylonitrile 
fibres, the extraction of aromatic hydrocar- 
bons from refinery streams, the manufacture 
of certain pesticides, for industrial cleaning, 
and for paint Stripping. It is also used as a 
solvent for drugs and antitoxins applied topi- 
cally. The last use is based on its remarkable 
ability to penetrate animal tissues.

Dimethyl sulfoxide is a colourless and odour- 
less liquid, boiling at 189° C (372° F). It is 
miscible in all proportions with water, alco­
hol, and most organic solvents.
sulfur, also spelled s u l p h u r  (S), nonmetal- 
lic Chemical element belonging to the oxygen 
family (Group Vla of the periodic table), one 
of the most reactive of the elements. Known 
to the ancients (it is referred to in Genesis 
as brimstone), sulfur was first classified as an 
element in 1777 by Antoine Lavoisier. Esti­
mated to be the ninth most abundant element

in the universe, sulfur, in the form of sulfides, 
sulfates, and elemental sulfur, constitutes ap 
proximately 0.06 percent of the Earth’s ernst. 
After oxygen and Silicon, it is the most abun­
dant constituent of minerals.

Occurrence, properties, and uses. Native or 
free sulfur occurs chiefly in volcanic or sed­
imentary deposits. The former are located 
throughout the world; the latter are especially 
common along the U.S. Coastal region of Texas 
and Louisiana. Coal, petroleum, and natural 
gas contain sulfur compounds; sulfur-contain- 
ing ores include such sulfides as pyrite (iron 
disulfide), galena (lead sulfide), cinnabar (mer­
cury sulfide), sphalerite (zinc sulfide), and 
chalcopyrite (copper iron sulfide), as well as 
such sulfates as gypsum (calcium sulfate) and 
barite or heavy spar (barium sulfate).

Where deposits of sulfur are located in salt 
domes, as they are along the coast of the Gulf 
of Mexico, the element is recovered by the 
Frasch process (q.v.). This process has made 
sulfur of a high purity (up to 99.9 percent pure) 
available in large quantity and has helped es- 
tablish sulfur as one of the four most impor­
tant basic Chemical commodities. Wells are 
drilled from 2 0 0  to 2 , 0 0 0  feet (60 to 600 me­
tres) into the sulfur formation and then lined 
with a six-inch (15-centimetre) pipe in which 
an air pipe and a water pipe of smaller di­
ameter are concentrically placed. Superheated 
water, injected into the circular space between 
three- and six-in. pipes, penetrates the cap 
rock through holes on the bottom of the pipe. 
As the sulfur melts, it settles to the bottom of 
the deposit. From there it is pumped to the 
surface by applying air pressure through the 
central pipe. Several wells operate under the 
ocean floor in the Gulf of Mexico, whence 
liquid sulfur is pumped several kilometres 
through insulated pipes along the ocean floor. 
The sulfur is collected in reservoirs, or sumps, 
and from there transferred to vats or bins to 
solidify for storage and Stockpiling. Vats may 
contain as much as 300,000 tons of sulfur.

About 4,000,000 tons of sulphur are recov­
ered in the United States each year from nat-

Sulfur crystals from Sicily (greatly 
enlarged)
By courtesy of the Illinois State Museum; photograph, John 
H. Gerard— EB Inc.

ural gas, petroleum refinery gases, pyrites, and 
smelter gases from the processing of copper, 
zinc, and lead ores. In most cases sulfur is 
separated from other gases as hydrogen sul­
fide and then converted to elemental sulfur 
by the Claus process, involving partial burn- 
ing of hydrogen sulfide to sulfur dioxide, with 
subsequent reaction between the two to yield 
sulfur. Another important source is the sul­
fur dioxide emitted into the atmosphere by 
coal-fired steam power plants and other large 
coal-consuming facilities. In the early 1970s 
techniques to collect this sulfur dioxide and 
convert it into usable sulfur were developed.

Pure sulfur is a tasteless, odourless, brittle 
solid that is pale yellow in colour, a poor con­
ductor of electricity, insoluble in water. The 
element exists in several different forms, the 
two most important being the orthorhombic 
(often called rhombic) and monoclinic crys­
talline modifications. Rhombic sulfur, which 
is stable at room temperature, includes the 
common roll sulfur (or brimstone), flowers of 
sulfur (a finely divided form obtained by Sub­
limation of vapour directly to a solid upon 
cooling), and much of natural sulfur. Mono­
clinic, or prismatic, sulfur, which is obtained 
when liquid sulfur is cooled slowly, consists 
of long, needle-like crystals. It is stable be-
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name colour lustre Mohs specific habit fracture or refractive crystal remarks
formula hardness gravity cleavage indices system

or polished space
section data group

argyrodite
Ag8GeS6

bluish to pur- 
plish black; 
steel gray 
when fresh

metallic 2V2 6.1-6.3 crystals and 
crystal aggre- 

. gates; crusts; 
compact masses

conchoidal 
to uneven 
fracture

violet gray 
white; iso­
tropic (can- 
fieldite) 
or weakly 
pleochroic 
(argyrodite)

isometric
Im3m

bournonite
PbCuSbS3

steel gray 
to iron 
black

metallic 2V2-3 5.8-5.9 prismatic to 
tabular crystals; 
crystal aggre­
gates; granulär 
to compact 
masses

subconchoidal 
to uneven 
fracture

white; weakly 
anisotropic 
and very 
weakly 
pleochroic

orthorhombic
Pnm21

enargite
uu3AsS4

gray black 
to iron 
black

metallic 3 4.4-4.5 tabular crystals; 
granulär masses

one perfect 
cleavage

gray to light 
rose brown; 
strongiy 
anisotropic; 
weakly 
pleochroic

orthorhombic
Pnm21

polybasite
(Ag,Cu)16Sb2S11

iron black metallic 2-3 6.0-6.2 tabular crystals; 
massive

uneven
fracture

gray white; 
moderately 
anisotropic; 
weakly 
pleochroic

monoclinic

Cm

proustite
Ag3AsS3

scarlet ver­
million

adamantine 2 -2 1/2 5.6 prismatic 
crystals; com­
pact masses

one distinct 
cleavage

a> =  2.979-3.088 
e =  2.711-2.792

hexagonal
R3c

pyrargyrite
Ag3SbS3

deep red adamantine 2V2 5.8 prismatic 
crystals; com­
pact masses

one distinct 
cleavage

co =  3.084 
£ =  2.881

hexagonal
R3c

stephanite
Ag5SbS4

iron black metallic 2 -2 1/2 6.2-6.3 prismatic to 
tabular crystals; 
disseminated 
grains; compact 
masses

subconchoidal 
to uneven 
fracture

strongiy an­
isotropic

orthorhombic
Cmc2

tetrahedrite
(Cu,Fe,Zn,Ag)12
Sb4S13

flint gray 
to iron or 
dull black

metallic 3-4  V2 4.6-5.1 tetrahedral 
crystals; 
granulär to 
compact 
masses

subconchoidal 
to uneven 
fracture

gray to olive 
brown; iso­
tropic

isometric
I43m

forms a solid solu­
tion series with can- 
fieldite in which tin 
replaces germanium 
in the molecular 
structure

forms a solid solu­
tion series with ten- 
nantite in which 
arsenic replaces 
antimony in the mo­
lecular structure



tween 96° C (205° F) and 119° C (246° F), 
but at room temperature it changes slowly to 
the rhombic form. When hot moltén sulfur is 
cooled suddenly (as by pouring it into cold 
water), it forms a soft, sticky, elastic, non- 
crystalline mass called amorphous, or plastic, 
sulfur. Although the rhombic and monoclinic 
forms are highly soluble in carbon disulfide, 
amorphous sulfur is not.

Compounds. Sulfur forms compounds in ox­
idation States —2 (sulfide, S2-), +4 (sulfite, 
SO§-), and + 6  (sulfate, SOJ~). It combines 
with nearly all elements. An unusual feature 
of some sulfur compounds results from the 
fact that sulfur is second only to carbon in 
exhibiting catenation—i.e., the bonding of an 
atom to another identical atom. This allows 
sulfur atoms to form ring Systems and chain 
structures. The more significant sulfur com­
pounds and compound groups are as follows.

One of the most familiar sulfur compounds 
is hydrogen sulfide, also known as sulfureted 
hydrogen or stinkdamp, H2S, the colourless, 
extremely poisonous gas responsible for the 
characteristic odour of rotton eggs. It is pro­
duced naturally by the decay of organic sub­
stances containing sulfur and is often pres­
ent in vapours from volcanoes and mineral 
waters. Large amounts of hydrogen sulfide 
are obtained in the removal of sulfur from 
petroleum. It is used extensively in Chemical 
laboratories as an analytical reagent.
All the metals except gold and platinum 

combine with sulfur to form inorganic sul­
fides. Such sulfides are ionic compounds con­
taining the negatively charged sulfide ion S2~; 
these compounds may be considered as salts 
of hydrogen sulfide. Some inorganic sulfides 
are important ores of such metals as iron, 
nickel, copper, cobalt, zinc, and lead.

Several oxides are formed by sulfur and oxy­
gen; the most important is the heavy, colour­
less, poisonous gas sulfur dioxide, S02. It is 
used primarily as a precursor of sulfur triox­
ide, or sulfur(VI) oxide, S03, and thence sul­
furic acid, H2S04. It is also utilized as a bleach 
and an industrial reducing agent. Other ap- 
plications include its use in food preservation 
and for fruit ripening. See also sulfur oxide.

Sulfur forms a wide variety of compounds 
with halogen elements. In combination with 
chlorine it yields sulfur Chlorides such as disul- 
fur dichloride, S2C12, a corrosive, golden-yellow 
liquid used in the manufacture of Chemical 
products. It reacts with ethylene to produce 
mustard gas, and with unsaturated acids de­
rived from fats it forms oily products that are 
basic components of lubricants. With fluorine, 
sulfur forms sulfur fluorides, the most useful 
of which is sulfur hexafluoride, SF6, a gas em­
ployed as an insulator in various electrical de­
vices. Sulfur also forms oxyhalides, in which 
the sulfur atom is bonded to both oxygen and 
halogen atoms. In naming such compounds 
the term thionyl is used to designate those 
containing the SO unit and sulfuryl for those 
with S02. Thionyl chloride, SOCl2, is a dense, 
toxic, volatile liquid used in organic chem­
istry to convert carboxylic acids and alcohols 
into chlorine-containing compounds. Sulfuryl 
chloride, S02C12, is a liquid of similar physical 
properites utilized in the preparation of cer­
tain compounds that contain sulfur, chlorine, 
or both.

Sulfur forms some 16 oxygen-bearing acids. 
Only four or five of them, however, have been 
prepared in the pure state. These acids, par­
ticularly sulfurous acid and sulfuric acid, are 
of considerable importance to the Chemical 
industry. Sulfurous acid, F12S0 3 , is produced 
when sulfur dioxide is added to water. lts 
most important salt is sodium sulfite, Na2S03, 
a reducing agent employed in the manufac­
ture of paper pulp, in photography, and in 
the removal of oxygen from boiler feedwater. 
Sulfuric acid (#.v.) is one of the most valuable 
of all Chemicals. Prepared commercially by 
the reaction of water with sulfur trioxide, the

compound is used in manufacturing fertilizers, 
pigments, dyes, drugs, explosives, detergents, 
and inorganic salts and esters.

The organic compounds of sulfur comprise 
a diverse and important subdivision of or­
ganic substances. Some examples include the 
sulfur-containing amino acids (e.g., cysteine, 
methionine, and taurine), which constitute 
key components of hormones, enzymes, and 
coenzymes. Significant, too, are the synthetic 
organic sulfur compounds, among them nu­
merous pharmaceuticals (sulfa drugs, derma- 
tological agents), insecticides, solvents, and 
agents such as those used in preparing rubber 
and rayon. For specific information about the 
principal groups of organic sulfur compounds, 
see macropaedia: Chemical Compounds.

atomic number 
atomic weight 
melting point 

rhombic 
monoclinic 

boiling point 
density (at 20° C [68° F]) 

rhombic 
monoclinic 

oxidation States 
electron configuration

16
32.064

112.8° C (235° F) 
119° C (246° F) 
444.6° C (832° F)

2.07 g/cm3
1.96 g/cm3 
-2, +4, +6 
2-8-6 or

ls22s22/?63s23/?4
sulfur bacteria, sulfur also spelled sulphur , 
diverse group of microorganisms capable o f 
metabolizing sulfur and its compounds and 
important in the sulfur cycle (q.v.) in nature.

Thiobacillus, widespread in marine and ter­
restrial habitats, oxidizes sulfur, producing sul­
fates useful to plants; in deep ground deposits 
it generates sulfuric acid, which dissolves met­
als in mines but also corrodes concrete and 
steel. Desulfovibrio desulficans reduces sulfates 
in waterlogged soils and sewage to hydrogen 
sulfide, a gas with the rotten egg odour so com­
mon to such places. Thiothrix, common in 
sulfur springs and in sewage, and Sulfolobus, 
confined to sulfur-rich hot springs, transform 
hydrogen sulfide to elemental sulfur.

Many species in the families Chromatiaceae 
(purpie sulfur bacteria) and Chlorobiaceae 
(green sulfur bacteria) utilize energy from light 
in an oxygen-free environment to transform 
sulfur and its compounds to sulfates.
sulfur-bottom whale: see blue whale.
sulfur butterfly, sulfur also spelled sulphur , 
member of the cosmopolitan insect family 
Pieridae (order Lepidoptera) that also includes 
the white and the orange-tip butterflies. Adults 
have a wingspan of 37 to 63 millimetres (1V2 

to 2 V2 inches). Sexual and seasonal dimor- 
phism in pattern and colour occur in many 
species. The pupae are attached to a twig by a 
posterior spine and a girdle of silk.

The sulfurs are generally bright yellow or or­
ange. Some species have two colour patterns; 
e.g., Colias eurytheme is usually orange with 
black wing margins, but some females are 
white with black margins. The larvae feed on 
dover and may seriously damage crops.
sulfur cycle, circulation of sulfur in various 
forms through nature. Sulfur occurs in all liv­
ing matter as a component of certain amino 
acids. It is abundant in the soil in proteins 
and, through a series of microbial transforma- 
tions, ends up as sulfates usable by plants.

Sulfur-containing proteins are degraded into 
their constituent amino acids by the action of 
a variety of soil organisms. The sulfur of the 
amino acids is converted to hydrogen sulfide 
(H2S) by another series of soil microbes. In 
the presence of oxygen, PI2S is converted to 
sulfur and then to sulfate by sulfur bacteria 
(q.v.); other bacteria transform sulfate to H2S.

Hydrogen sulfide rapidly oxidizes to gases 
that dissolve in water to form sulfurous and 
sulfuric acids. These compounds contribute in 
large part to the “acid rain” that can kill sen­
sitive aquatic organisms and damage marble 
monuments and stone buildings.
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sulfur dye, sulfur also spelled sulphur , any 
of a group of sulfur-containing, complex syn­
thetic organic dyes applied from an alkaline 
solution of sodium sulfide (in which they dis­
solve) to cellulose, where they become sub­
stantive to the fibre. On exposure to air, the 
dyes in the fibre are oxidized back to their 
original insoluble form. Sulfur dyes are fast to 
washing, perspiration, and light but have poor 
resistance to chlorine bleach. Most colours are 
available, especially subdued and deep shades, 
rich blacks, and navy, but not bright red and 
orange.
sulfur oxide, sulfur also spelled sulphur , 
any of several compounds of sulfur and oxy­
gen, the most important of which are sulfur 
dioxide (S02) and sulfur trioxide (S03), which 
are both manufactured in huge quantities in 
intermediate steps of sulfuric acid manufac­
ture. The dioxide is the acid anhydride (a 
compound that combines with water to form 
an acid) of sulfurous acid; the trioxide is the 
acid anhydride of sulfuric acid (q.v.).

Sulfur dioxide is a heavy, colourless, poi­
sonous gas with a pungent, irritating odour 
familiar as the smell of a just-struck match. 
Occurring in nature in volcanic gases and in 
solution in the waters of some warm springs, 
sulfur dioxide usually is prepared industrially 
by the buming in air or oxygen of sulfur 
or such compounds of sulfur as iron pyrite 
or copper pyrite. Large quantities of sulfur 
dioxide are formed in the combustion of sul­
fur-containing fuels; in the second half of the 
20th Century, measures to control atmospheric 
Pollution by this compound were being widely 
adopted. In the laboratory the gas may be 
prepared by reducing sulfuric acid (H2S04) 
to sulfurous acid (H2S03), which decomposes 
into water and sulfur dioxide, or by treating 
sulfites (salts of sulfurous acid) with strong 
acids, such as hydrochloric acid, again form- 
ing sulfurous acid.

Sulfur dioxide can be liquefied under moder­
ate pressures at room temperatures; the liquid 
freezes at —73° C (—99.4° F) and boils at 
— 10° C (+14° F) under atmospheric pressure. 
Although its chief uses are in the preparation 
of sulfuric acid, sulfur trioxide, and sulfites, 
sulfur dioxide also is used as a disinfectant, a 
refrigerant, a bleach, and as a food preserva- 
tive, especially in dried fruits.

Sulfur trioxide is a colourless compound that 
exists at room temperature either as a volatile 
liquid or in any of three allotropic solid forms. 
The liquid boils at 44.6° C (112° F) and so- 
lidifies at 16.83° C (62° F); the most stable 
of the solid forms melts at 62° C (144° F). 
Formed by the reaction of sulfur dioxide and 
oxygen in the presence of catalysts, sulfur tri­
oxide fumes vigorously in contact with moist 
air and dissolves in water, liberating much 
heat and forming sulfuric acid. Solutions of 
the trioxide in sulfuric acid are called fum- 
ing sulfuric acid or oleum. Like sulfuric acid, 
sulfur trioxide is a very powerful dehydrating 
agent, is very corrosive, and is very reactive 
chemically.
Other oxides of sulfur include the monox- 

ide (SO), sesquioxide (S20 3), heptoxide (S20 7), 
and tetroxide (S04). The monoxide is formed 
as an unstable colourless gas by an electric 
discharge in a mixture of sulfur dioxide and 
sulfur vapour at low pressure; upon cooling, 
it condenses to an orange-red solid that de­
composes slowly to sulfur and sulfur dioxide. 
The sesquioxide, formed by dissolving sulfur 
in liquid sulfur trioxide, is a blue-green solid 
stable only below 15° C (59° F). The hep­
toxide and the tetroxide, unstable compounds 
that melt at about 0° C (32° F), are formed 
by an electric discharge in a mixture of sulfur 
dioxide or trioxide and oxygen.
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sulfuric acid, sulfuric also spelled sulphuric 
(H2S04), also called oil of Vitriol, or hy­
drogen  sulfate, dense, colourless, oily, cor­
rosive liquid; one of the most important o f  
all Chemicals, prepared industrially by the re­
action of water with sulfur trioxide (see sulfur 
oxide), which in tum is made by Chemical 
combination o f sulfur dioxide and oxygen ei­
ther by the contact process (q.v.) or the cham­
ber process (qv.). In various concentrations 
the acid is used in the manufacture of fertil- 
izers, pigments, dyes, drugs, explosives, deter- 
gents, and inorganic salts and acids, as well as 
in petroleum refining and metallurgical pro­
cesses. In one o f its most familiar applications, 
sulfuric acid serves as the electrolyte in lead- 
acid storage batteries.

Pure sulfuric acid has a specific gravity of 
1.830 at 25° C (77° F); it freezes at 10.37° 
C (50.7° F). When heated, the pure acid par­
tially decomposes into water and sulfur triox­
ide; the latter escapes as a vapour until the 
concentration of the acid falls to 98.3 percent. 
This mixture of sulfuric acid and water boils 
at a constant temperature of 338° C (640° F) 
at one atmosphere pressure. Sulfuric acid is 
commonly supplied at concentrations of 78, 
93, or 99 percent.

Sulfuric acid is a very strong acid; in aqueous 
Solutions it ionizes completely to form hydro- 
nium ions (H30 +) and hydrogen sulfate ions 
(HSO4). In dilute Solutions the hydrogen sul­
fate ions also dissociate, forming more hydro- 
nium ions and sulfate ions (SO|"). In addition 
to being an oxidizing agent, reacting readily at 
high temperatures with many metals, carbon, 
sulfur, and other substances, concentrated sul­
furic acid is also a strong dehydrating agent, 
combining violently with water; in this capac­
ity, it chars many organic materials, such as 
wood, paper, or sugar, leaving a carbonaceous 
residue.

The term fuming sulfuric acid, or oleum, is 
applied to Solutions of sulfur trioxide in 100 
percent sulfuric acid; these Solutions, com­
monly containing 20, 40, or 65 percent sulfur 
trioxide, are used for the preparation o f or­
ganic Chemicals.
Sulitelma, Norwegian sulitjelma, Lappish 
suLLi cielbma, mountain range in Lapland 
extending for 30 mi (48 km) along the 
Swedish-Norwegian border. It rises to 6,279 
ft (1,914 m), is permanently snow-clad, and 
gives rise to several glaciers, notably the 1 0 - 
mile-long Blämannsisen, which extends north 
from the Norwegian village of Sulitjelma.
Suliyavongsa, also spelled soulignavongsa 
(b. 1613—d. 1694), Lao king of Lan Xang 
during its golden age of prosperity, who wel- 
comed the first European visitors to Laos.

Suliyavongsa came to the throne in 1637 
at a time of dynastie conflict and instability 
and authoritatively restored peace and delim- 
ited Lan Xang’s frontiers with its neighbours. 
Dutch visitors to his Capital, Vientiane, in 
the 1640s, and Italian Jesuits in the 1660s, 
described a vigorous, powerful, and prosper­
ous kingdom. Suliyavongsa’s execution of his 
crown prince for a romantic indiscretion left 
the kingdom without an immediate heir to 
the throne, and Lan Xang soon was divided 
between rival claimants.
sulky, originally a light, open, one-horse, 
four-wheeled vehicle with its single seat for 
only one person fixed on its shafts. It is 
thought to have been invented in the early 
19th Century by an English physician and was 
supposedly named for his sulkiness in wishing 
to sit alone. The sulky was adapted to two 
wheels and widely used in the United States 
by doctors and others who had to travel ex- 
tensively by themselves.

Today the sulky is used primarily in harness 
racing. Of light metal construction, the racing

Sulky
By courtesy of the Hall of Fame of the Trotter, Goshen, N.Y.

sulky consists of little more than a U-shaped 
shaft curving around the narrow seat where 
the driver perches.
Sulla (Felix), Lucius Cornelius (b. 138
bc—d. 78 bc, Puteoli [Pozzuoli], near Na­
ples), victor in the first full-scale civil war in 
Roman history (88-82 bc) and subsequently 
dictator (82-79), who carried out notable con­
stitutional reforms in an attempt to strengthen 
the Roman Republic during the last Century 
of its existence. In late 82 he assumed the 
name Felix in belief in his own luck.
Life. Sulla was the son of a politically unim­

portant patrician family. He early showed a 
taste for luxury and aspired to a political ca­
reer, which he began in 107 bc, under the 
command of Gaius Marius, as a quaestor (fi­
nancial magistrale) in Africa in the war against 
King Jugurtha of the Numidians. His spectac- 
ular capture of Jugurtha by trickery marked 
the start of his feud with Marius. Although 
Marius continued to use Sulla in the war 
against the invading Cimbri, in 103 bc his jeal- 
ousy became obvious, and Sulla transferred to 
the service of Marius’ co-commander.

After service as a Roman praetor (one of 
the chief magistrates) in 94 bc, Sulla fought 
in the Social War (90-89 bc), the struggle of 
Rome’s Italian allies to obtain Roman citizen- 
ship. He became one of the two consuls—the 
highest office in the republic—in 8 8  and was 
placed in command of the war against King 
Mithradates VI of Pontus in Asia Minor. By 
his marriage—his fourth—to Caecilia Metella 
in 8 8  bc, he formed important alliances. But 
Marius, through his alliance with the tribune 
Publius Sulpicius Rufus of the populär party, 
succeeded in being appointed commander in­
stead. Sulla marched on Rome, Sulpicius was 
killed, and Marius escaped.

In 8 8  Sulla set off for Greece in charge of the 
war against Mithradates. By the spring of 87 
most of Greece was in his power, and after a 
long siege he captured Athens in 8 6 . Mithra­
dates’ general was pursued into Boeotia and 
finally defeated in two battles in 8 6 .
At a meeting in 85 between Sulla and Mithra­

dates at Dardanus on the Hellespont, the latter 
accepted a punitive treaty. Order was restored 
in Asia and Greece, and Mithradates became 
a vassal of the Romans again. In the summer 
of 83, Sulla, after a lengthy stay in Athens, 
returned to Brundisium in Southern Italy with
40,000 men and enormous plunder.

During his absence Sulla had been declared a 
public enemy by the ruling populär party. His 
laws were repealed, his house was destroyed, 
and his family and friends fled to join him 
in Greece. In 8 6  the former consul Lucius 
Valerius Flaccus was sent to replace Sulla in 
the Asian command. But Sulla’s luck did not 
desert him; Flaccus was murdered by his lieu- 
tenant.

From Brundisium, Sulla began his march 
on Rome, joined by opponents of the pop­
ulär regime. Through most of the ensuing

civil war Sulla was opposed by the consuls 
Gnaeus Papirius Carbo and the younger Mar­
ius (whose father had died in 8 6 ). Sulla’s vic­
tory of Colline Gate in the northem environs 
of Rome and the fall of Praeneste at the end 
of 82 ended the war, which was followed by 
massacres and proscriptions.

Sulla was appointed dictator under the 
Lex Valeria (Valerian law), which vested 
constituent, legislative, military, and judicial 
power in him, without, however, for the first 
time in Rome’s history, limiting the duration 
of his dictatorship.

The state was reorganized and the new legis­
lation enacted in 81, at the start of which year 
(January 27-28) Sulla celebrated his victory 
over Mithradates. In the speech delivered at 
the close of the ceremony, he chose for him­
self the name of Felix (Epaphroditos in Greek 
documents).

By his extensive program of constitutional 
reform he intended mainly to reestablish the 
supremacy of the Senate in the Roman state, 
and many of his reforms did indeed survive 
to the end of the republic. Of value were the 
increase of the number of courts for criminal 
trials; a new treason law, Lex Cornelia Ma- 
jestatis, designed to prevent insurrection by 
provincial governors and army commanders; 
the requirement that the tribunes had to sub-

Sulla, marble bust; in the Vatican 
Museum
Alinari— Art Resource/EB Inc.

mit their legislative proposals to the Senate 
for approval; and various laws protecting citi­
zens against excesses of judicial and executive 
organs.
At the beginning of 79, Sulla resigned and 

withdrew to the neighbourhood of Puteoli in 
Campania. This action caused a Sensation in 
Rome; many different explanations have been 
given, starting with the classical writers. Most 
commonly accepted is the view that Sulla’s 
resignation was an act of honesty by a man 
who had pledged to step down as soon as 
his reforms had been carried out. Henceforth 
a private Citizen, he continued to write his 
memoirs. Active to his very last days, Sulla 
was struck down by a fever in the spring of 
78. He left behind two children by Metella 
and a posthumous daughter by his fifth wife, 
Valeria.
Assessment. Sulla, a soldier and a politi­

cian, a dictator and a reformer, and a man 
of contradictions in an age of contradictions, 
is the subject of contradictory opinions ex­
pressed by both classical and modern writers. 
The classical writers of Sulla’s time or shortly 
thereafter found it difficult to form an opinion 
of him; they noted the discrepancy of the Sulla 
“who follows up good beginnings with evil 
deeds.” Generally their attitude was a nega­
tive one, with references to despotism, slavery, 
cruelty, and inhumanity, and the absence of 
any principle of good government. The opin­
ions held by modern writers cover a spectrum



ranging from Sulla the enigma (because of his 
resignation), to Sulla the monarch, to Sulla 
the honest reformer.

Sulla was the exponent of a decadent patri- 
ciate that tried everything in its power to save 
itself by instituting reforms that, while not 
without democratie aspects, lacked inner vi- 
tality. From the long-term perspective Sulla’s 
actions seem meaningless; but viewed in their 
historical context they are justified by the tran- 
sitional character—both in its military and 
political aspect—of his age. Inspired by a glo- 
rious past, interpreting an extremely volatile 
present, and heralding a future faithful to tra­
dition, Sulla played a historical role, conclu- 
sively shaping and epitomizing the republican 
ideal shortly before it became submerged. But 
he was mistaken about the significance of his 
reforms: he was a temporary dictator because 
he wanted no one eise who might follow him 
to become a dictator for life; yet by his exam­
ple he unwittingly paved the way for Julius 
Caesar. (E.Va.)
b i b l i o g r a p h y . F. Frölich in the P a u ly -W isso w a  
R ea len cyc lo p ä d ie , vol. 7, col. 1522-1566 (1900), 
a useful, detailed biographical article that ex- 
plains Sulla’s astonishing abdication; Hugh Last 
and R. Gardner, T h e C a m b r id g e  A n c ie n t H is ­
tory, vol. 9, ch. 6 (1932), a positive evaluation 
of Sulla’s reforms and of his organizational ca­
pacities; Carolina Lanzani, L u c io  C o rn e lio  S illa  
d itta to re  (1936), an ample and accurate exposi­
tion of the events of the years 82-78; Jerome 
Carcopino, S ylla , ou  la  m o n a rc h ie  m an qu ée , new 
ed. (1947), an explanation of Sulla’s abdication as 
a result of his unsuccessful attempt to prevail as 
a monarch—this thesis has not had much of a 
following; Ernesto Valgiglio, S il la  e  la  cris i repub- 
b lican a  (1956), an examination of the decade 88- 
79 of Cornelius Sulla, seen here as an aristocrat 
faithful to the republican institutions which he 
tried, unsuccessfully, to stabilize.
Sullana, Capital of Sullana province, in Piura 
department, northwestern Peru, situated on 
the Rio Chira, in the Coastal desert. Founded 
(c. 1821) at the time of Peru’s independence 
from Spain and given town status in 1826, 
Sullana is an important commercial centre 
in one of Peru’s major cotton-growing areas. 
With the channelling of the Rio Chira, the 
annual flow of which is the largest of all 
Peruvian Coastal rivers, cultivation of cotton 
began in the early 20th Century. Acreage has 
been greatly expanded since the completion, 
in 1967, of additional irrigation works. Cin- 
chona bark is also gathered in the Sullana 
area. The city has cotton gins and cotton- 
seed-oil mills. Products are trucked for export 
through the port of Paita, 47 mi (75 km) west. 
Sullana is linked to Piura, the departmental 
Capital, 20 mi south, by the Pan-American 
Highway. Pop. (1981) city, 89,037; (1981 pre- 
lim.) province 194,991.
Sullivan, Anne (teacher): see Macy, Anne 
Sullivan.
Sullivan, Sir Arthur (Seymour) (b. May
13, 1842, London—d. Nov. 22, 1900, Lon­
don), composer who, with W.S. Gilbert, es­
tablished the distinctive English form of the 
operetta. Gilbert’s satire and verbal ingenuity 
were matched so well by Sullivan’s unfailing 
melodiousness, resourceful musicianship, and 
sense of parody that the works of this unique 
partnership won lasting international acclaim.

Sullivan was the son of an Irish musician 
who became bandmaster at the Royal Military 
College; his mother was of Italian descent. 
He joined the choir of the Chapel Royal and 
later held the Mendelssohn Scholarship at the 
Royal Academy of Music, London, where he 
studied under Sir W. Sterndale Bennett and 
Sir John Goss. He continued his studies at the 
Leipzig Conservatory.
In 1861 he became organist of St. Michael’s, 

London, and in the following year his music 
to The Tempest achieved great success at the 
Crystal Palace. Then followed his Kenilworth

Sir Arthur Sullivan, detail of a portrait 
by John Millais, 1888; in the National 
Portrait Gallery, London
By courtésy of the National Portrait Gallery, London

cantata (1864); a ballet, LTle enchantée, pro­
duced at Co vent Garden (where Sullivan was 
organist for a time); a symphony and a cello 
concerto; the In Memoriam and the Overtura 
di Ballo overtures; and numerous songs.

Sullivan’s first comic opera was his setting of 
Sir Francis Cowley Bumand’s Cox and Box 
(1867). An operetta, the Contrabandista, also 
on a libretto by Bumand, was produced in 
the same year. Thespis (1871), the first work 
in which Sullivan collaborated with Gilbert, 
met with little success when produced at the 
Gaiety Theatre. It was Richard D’Oyly Carte, 
then manager of the Royalty Theatre, who 
brought the two men together again in 1875; 
the result was Trial by Jury, which was origi­
nally put on as an afterpiece to an Offenbach 
operetta; it won instant popularity and ran for 
more than a year.
Carte thereupon formed the Comedy Opera 

Company, with a view to presenting full-length 
operettas by Gilbert and Sullivan. The first 
of these, The Sorcerer (1877), was followed 
by H.M.S. Pinafore (1878), whose eventual 
success was phenomenal, and The Pirates of 
Penzance (1879, New York City; 1880, Lon­
don).

During the run of Patience (1881), Carte 
transferred the production to his newly built 
Savoy Theatre, where the later operettas 
were presented. These were Iolanthe (1882), 
Princess Ida (1884), The Mikado (1885), Rud- 
digore (1887), The Yeomen of the Guard 
(1888), and The Gondoliers (1889). The col- 
lective works of Gilbert and Sullivan became 
known as the “Savoy Operas.”

From time to time, Sullivan protested against 
the artificial nature of Gilbert’s plots; this led 
to a disagreement between them that came 
to a head when Sullivan supported Carte in 
a minor business dispute. Sullivan wrote his 
next opera, Haddon Hall (1892), to a libretto 
by Sydney Grundy. Subsequent collaboration 
with Gilbert, in Utopia Limited (1893) and 
The Grand Duke (1896), did not reach their 
former Standard. Sullivan completed three 
other operettas: The Chieftain (1895), largely 
an adaptation of Contrabandista; The Beauty 
Stone (1898), with a libretto by Sir Arthur 
Wing Pinero and J. Comyns Carr; and The 
Rose of Persia (1889), with Basil Hood, who 
also wrote the libretto for The Emerald Isle, 
which was left unfinished by Sullivan and 
completed by Edward German.

Sullivan’s more classical compositions in­
cluded The Prodigal Son (1869), The Light 
of the World (1873), The Martyr of Antioch 
(1880), The Golden Legend (1886), and the 
“romantic opera” Ivanhoe, written for the 
opening of the Royal English Opera House 
built by Carte in 1891. They were not main­
tained in the repertory, though they were 
acclaimed in their day. He also wrote many 
hymn tunes, including “Onward! Christian 
Soldiers,” and his song “The Lost Chord” at- 
tained great popularity.

In 1876 Sullivan accepted the principalship 
of the National Training School for Music (la­
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ter the Royal College of Music), which he held 
for five years; he was active as a conductor, 
particularly at the Leeds Festivals from 1880 
to 1898. He was knighted in 1883.
Sullivan, Ed, byname of edw ard  vincent 
sullivan  (b. Sept. 28, 1901, New York City— 
d. Oct. 13, 1974, New York City), master 
of ceremonies of a populär early U.S. televi­
sion variety program first known as “Toast of 
the Town” (1948-55) and later as “The Ed 
Sullivan Show” (1955-71). Presenting diverse 
kinds of entertainment acts, “The Ed Sullivan 
Show” was telecast by the Columbia Broad­
casting System (cbs). Sullivan was noted—and 
teased—for his terse way of introducing guest 
performers; his usually reserved manner won 
him the sobriquet “the Great Stone Face.” 
The son of a New York City customs in- 

spector, Sullivan started in journalism as a 
sportswriter. He joined the New York Daily 
News in 1932 and became a Broadway colum­
nist for that paper. He became known for 
his talent at discovering and publicizing in­
teresting new performers, cbs hired him af­
ter photographing him at work as master of 
ceremonies of a promotional Harvest Moon 
ball sponsored by the Daily News. On the 
first “Toast of the Town” show he introduced 
a concert pianist, a boxing referee, and a 
singing fireman, as well as such celebrities as 
the composer and librettist Richard Rodgers 
and Oscar Hammerstein II and the comedians 
Dean Martin and Jerry Lewis. The program 
was enormously populär for more than two 
decades.
Sullivan, Harry Stack (b. Feb. 2 1 , 1892, 
Norwich, N.Y., U.S.—d. Jan. 14, 1949, Par­
is), U.S. psychiatrist who developed a theory 
of psychiatry based on interpersonal relation- 
ships. He believed that anxiety and other 
psychiatrie Symptoms arise in fundamental 
conflicts between the individual and his hu­
man environment and that personality de­
velopment also takes place by a series of 
interactions with other people. He made sub­
stantial contributions to clinical psychiatry, 
especially the psychotherapy of schizophrenia, 
and suggested that the mental functions of 
schizophrenics, though impaired, are not dam- 
aged past repair and can be recovered through 
therapy. Possessing an extraordinary ability to 
communicate with Schizophrenie patients, he 
described their behaviour with clarity and in- 
sight unrivalled at that time.

Sullivan received his M.D. from the Chicago 
College of Medicine and Surgery in 1917. At 
St. Elizabeth’s Hospital in Washington, D.C., 
he came under the influence of the psychi­
atrist William Alanson White, who extended 
the principles of Sigmund Freud’s psychoana- 
lysis to the severely ill, hospitalized psychotic, 
rather than restricting them to the more func- 
tional neurotics treated by most Freudian 
analysts of the time. In his interviews with 
Schizophrenie patients, Sullivan’s uncommon 
ability in psychoanalysis first became evident. 
While engaged in clinical research at the 

Sheppard and Enoch Pratt Hospital, Towson, 
Md. (1923-30), Sullivan became acquainted 
with the psychiatrist Adolf Meyer, whose prac­
tical psychotherapy emphasized psychological 
and social factors, rather than neuropathol- 
ogy, as the basis for psychiatrie disorders. As 
research director at Pratt from 1925 to 1930, 
Sullivan showed that it is possible to under- 
stand schizophrenics, no matter how bizarre 
their behaviour, with suflicient contact. He 
interpreted schizophrenia as the result of 
disturbed interpersonal relationships in early 
childhood; by appropriate psychotherapy, Sul­
livan believed, these sources of behavioral dis- 
turbance could be identified and eliminated. 
Developing his ideas further, he applied them
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to the organization of a special ward for 
the group treatment of male schizophrenics 
(1929). During the same period, he first intro­
duced his concepts into graduate psychiatrie 
training through lectures at Yale University 
and elsewhere.
After 1930 Sullivan devoted himself chiefly 

to teaching and elaborating his ideas, working 
with social scientists such as the anthropol­
ogist Edward Sapir. He extended his early 
concept of schizophrenia to a theory of per­
sonality, arguing that both normal and abnor­
mal Personalities represent enduring pattems 
of interpersonal relationships, thus giving the 
environment, in particular the human social 
environment, the major role in personality 
development. Sullivan argued that the indivi- 
dual’s self-identity is built up over the years 
through his perceptions of how significant peo­
ple in his environment regard him. Different 
stages in the course of behavioral development 
correspond to different ways of interacting 
with others. To the infant, the most signifi­
cant person is its mother; anxiety results from 
disturbances in the matemal relationship. The 
child then develops a mode of behaviour that 
tends to lessen this anxiety, establishing the 
personality characteristics that will prevail in 
adulthood.

Sullivan helped to found the William Alan- 
son White Psychiatric Foundation in 1933 
and the Washington (D.C.) School of Psychia­
try in 1936, and after World War II he helped 
establish the World Federation for Mental 
Health. He also founded (1938) and served as 
editor of the joumal Psychiatry. During the 
later years of his life he more fully articulated 
his ideas in The Interpersonal Theory of Psy­
chiatry (1953), The Fusion of Psychiatry and 
Social Science (1964), and other works. Af­
ter his death Sullivan’s theory of personality 
and his psychotherapeutic techniques had a 
continually growing influence, particularly in 
American psychoanalytic circles.
Sullivan, John (b. Feb. 17, 1740, Somers- 
worth, N.H.—d. Jan. 23, 1795, Durham, 
N.H., U.S.), early U.S. political leader and 
Revolutionary War officer who won distinc- 
tion for his defeat of the Iroquois Indians 
and their Loyalist allies in westem New York 
(1779).

An attomey, Sullivan was elected to the 
New Hampshire provincial congress (1774) 
and served at the First Continental Congress,

John Sullivan, detail of a lithograph
By courtesy of the Library of Congress, Washington, D.C.

in Philadelphia, the same year. In June 1775 
he was appointed brigadier general in the 
Continental Army and aided in the siege of 
Boston. The following year he was ordered to 
Canada to command the retreating American 
troops after the death of their commander 
at the disastrous Battle of Quebec (Dec. 31,

1775). Sullivan shortly rejoined Gen. George 
Washington and, after being promoted to ma­
jor general, participated in the Battle of Long 
Island (August 1776), where he was taken 
prisoner. Exchanged in December, he led the 
right column in Washington^ successful at­
tack on Trenton, N.J. (December 1776), but 
a night attack on Staten Island in August was 
unsuccessful.

In 1779 Sullivan was commissioned to lead 
an expedition in retaliation for British-in- 
spired Indian raids in the Mohawk Valley of 
New York. With 4,000 troops he routed the 
Iroquois and their Loyalist supporters at New- 
town, N.Y. (near present Eimira), buming 
their villages and destroying their crops. He 
thus earned the thanks of Congress (October 
1779), but ill health forced him to resign from 
military service soon afterward.

Sullivan continued in public service for 15 
years, however: as a delegate to the Con­
tinental Congress (1780-81), state’s attomey 
general (1782-86), New Hampshire govemor 
(1786-87, 1789), presiding officer of the state 
Convention that ratified the federal Constitu­
tion (1788), and U.S. district judge (1789-95).
Sullivan, John Florence (U.S. entertainer): 
see Allen, Fred.
Sullivan, John L(awrence), byname the
GREAT JOHN L., Or THE BOSTON STRONG BOY
(b. Oct. 15, 1858, Roxbury, Mass., U.S.— 
d. Feb. 2, 1918, Abington, Mass.), U.S. pro­
fessional boxer, one of the most populär 
heavyweight Champions and a symbol of the 
bareknuckle era of boxing.

Sullivan began to fight professionally in 1878 
after briefly studying at Boston College. On

John L. Sullivan
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Feb. 7, 1882, at Mississippi City, Miss., he 
knocked out Paddy Ryan in the ninth round 
of a bareknuckle fight for the heavyweight 
championship. His 75-round knockout of Jake 
Kilrain at Richburg, Miss., July 8 , 1889, was 
the last heavyweight title bout under London 
Prize Ring (bareknuckle) mies. In his only 
championship defense under the Queensberry 
mies, Sullivan was knocked out by James J. 
Corbett in 21 rounds in New Orleans, Sept. 7, 
1892.
Although Sullivan is generally considered 

to have been world heavyweight Champion, 
some boxing historians regard him as a U.S. 
Champion only. His only international match 
of consequence was with the English pugilist 
Charley Mitchell at Chantilly, Oise, Fr., March 
10, 1888; it ended as a draw after 39 rounds. 
In addition, Sullivan declined to fight the great

Australian Negro heavyweight Peter Jackson. 
From 1878 to 1905 Sullivan had 35 bouts, 
winning 31, 16 by knockouts.

Sullivan’s blustering personality and fabled 
strength gained him a great following. As 
Champion he earned more than $1,000,000 
but dissipated it all. A hard drinker during 
his ring career, he later became an advocate 
of prohibition and delivered many lectures on 
the subject.

To make the best use of the Britannica, 
consult the index  first

Sullivan, Louis (Henry) (b. Sept. 3, 1856, 
Boston—d. April 14, 1924, Chicago), archi­
tect, regarded as the spiritual father of modern
U.S. architecture and identified with the aes- 
thetics of early skyscraper design. His more 
than 100 works in collaboration (1879-95) 
with Dankmar Adler include the Auditorium 
Building, Chicago (1866-89); the Guaranty 
Building, Buffalo (1894—95; now Pmdential 
Building); and the Wainwright Building, St. 
Louis, Mo. (1890-91). Frank Lloyd Wright 
apprenticed for six years with Sullivan at the 
firm. In independent practice from 1895, Sul­
livan designed the Schlesinger & Mayer de­
partment store (1899-1904; now Carson Pirie 
Scott & Co.), Chicago. His Autobiography was 
published shortly before he died.

Early years. Louis was born of Patrick, a 
dancing master, and Adrienne Francoise (List) 
Sullivan. His Irish-bom father and Swiss-bom 
mother had emigrated to the United States in 
1847 and 1850, respectively, and were married 
in 1852. Their older son, Albert Walter, was 
born in 1854. Sullivan attended public schools 
in the Boston area and spent summers on 
his grandparents’ farm in nearby South Read- 
ing. When his parents moved to Chicago in 
1869, Sullivan stayed behind with his grand­
parents and later with neighbours, commuting 
to school in Boston.

In September 1872 he entered Massachusetts 
Institute of Technology, which had the first ar­
chitectural school in the United States (found­
ed 1865). Sullivan was an impatient architec­
tural student and left at the end of the year 
with thoughts of studying at the École des

Louis Sullivan, detail of an oil painting 
by Frank A. Werner, 1919; in the 
collection of the Chicago Historical 
Society
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Beaux-Arts in Paris or of being an appren- 
tice to an architect. He discussed his ideas in 
New York City with Richard Morris Hunt, 
one of the fashionable architects of the day 
and the first American to study architecture at 
the Beaux-Arts. Hunt suggested he work with 
the Philadelphia firm of Furness and Hewitt. 
Sullivan was hired, staying for several months 
until work dwindled in the economic panic of 
1873. In November he left for Chicago and



was soon employed in the architectural office 
of a prominent figure in the development of 
the style of thé Chicago School, William Le 
Baron Jenney. The office foreman, John Edel­
mann, became his friend.
The idea of studying in Paris persisted, how­

ever, and in July 1874 he sailed for Europe. 
Sullivan worked hard to pass the difficult 
entrance examinations for the Beaux-Arts, al­
though after he was accepted he proved to be 
a restless and erratic student. He made a brief 
excursion to Florence and Rome. A romantic 
young man with sideburns, he affected a cer­
tain swagger in dress. During the single year 
he remained in Paris, he was attached to the 
atelier of the architect Émile Vaudremer.

Work in association with Adler. Back in 
Chicago in June 1875, Sullivan worked briefly 
as a draftsman for a number of firms. One 
such job was for the recently formed firm of 
Johnston and Edelmann. It was John Edel­
mann who made the momentous introduction 
of Sullivan to his future partner, Dankmar 
Adler. In 1879 Sullivan joined Adler’s office 
and in May 1881, at the age of 24, became a 
partner in the firm of Adler and Sullivan, Ar- 
chitects. Their 14-year association produced 
more than 1 0 0  buildings, many of them land- 
marks in the history of U.S. architecture.

Sullivan’s brilliance as a designer was com- 
plemented by Adler’s business ability, his tact 
with clients, and his knowledge of technical 
matters, especially acoustics. After coming to 
Chicago in 1861, Adler had worked as a drafts­
man, and he retumed to the city after serving 
in the Civil War. In 1871 he formed a suc­
cessful partnership with Edward Burling that 
lasted until 1879. As an independent architect 
Adler designed Central Music Hall in Chicago 
(1879), which was the prototype of theatres 
later designed by the firm of Adler and Sulli­
van. Adler was a consultant on acoustics and 
in his later years was a writer on the technical 
and legal aspects of architecture.

Although Adler and Sullivan did substantial 
residential work, it was in their commercial 
work that they made their art-historic con- 
tribution. Most of their buildings were in 
Chicago, where the commercial expansion of 
the 1880s resulted in many commissions.

The early years of the Adler and Sullivan 
practice did not result in buildings of last- 
ing interest, however. It was the Commission 
in 1886 to design the Auditorium Building 
in Chicago that marked the first period of 
Sullivan’s design maturity. This project was 
a curious combination of a hotel and office 
block wrapped in a U-shape around a 3,982- 
seat auditorium for opera. Completed in De­
cember 1889, it is a 10-story-high building of 
granite and limestone with a 17-story tower. 
The noble arcaded exterior is very simple in 
profile, has little ornament, and owes much 
to the architect H.H. Richardson’s design for 
the Marshall Field Wholesale Store, then re­
cently completed in Chicago. The interior, 
however, is lavishly decorated with relief or­
nament and coloured stencilled patterns, all 
of which brought forth Sullivan’s great talent 
for designing omamentation. The interior of 
the auditorium (restored 1967) is particularly 
opulent and features gilded plasterwork and 
countless electric light bulbs. The decoration, 
which is dazzling and properly theatrical, owes 
nothing to historical eclecticism. The aston- 
ishingly effective acoustical design of the au­
ditorium was the work of Adler, who was also 
responsible for all stmctural and mechanical 
aspects of the building.

Even before the auditorium proper was com­
plete, the Adler and Sullivan firm moved to 
offices on the 16th floor of the tower, then the 
highest office suite in Chicago. It was there 
that the young Frank Lloyd Wright spent six 
years as apprentice to Sullivan. Wright left 
in 1893 after a quarrel with Sullivan, and it 
was not until 1914 that the friendship was 
renewed. He always acknowledged, however,

the influence of Sullivan in shaping his work 
and ideas.

The 10-story Wainwright Building in St. 
Louis is the most important skyscraper de­
signed by Sullivan. Unlike the Auditorium 
Building, the exterior walls of which are solid 
masonry and load bearing, it is of steel frame 
throughout, an idea advanced by William Le 
Baron Jenney in 1883-85 in Chicago. Jenney 
and others were unable to give visual expres­
sion to the height of a tall building and often 
resorted to unsuitable historical styles. Sulli­
van, however, took the problem in hand and 
made his design a “proud and soaring” unity. 
He gave his building a two-story base, above 
which the vertical elements are stressed and 
the horizontals, being recessed, are minimized. 
These vertical rhythms are capped by a deep 
decorative frieze and a projecting cornice. The 
16-story Guaranty (now Prudential) Building 
in Buffalo by Adler and Sullivan is similar ex­
cept that its surface is sheathed in decorative 
terra-cotta instead of red brick. Both buildings 
are among the best of Adler and Sullivan’s 
work.

The 1893 Columbian Exposition held in 
Chicago was a great disappointment to Louis 
Sullivan. The opportunity to design an in­
ternational fair with imagination was passed 
over in favour of a loose adaptation of Classi­
cal architecture. The spectacle of an ensemble 
of these all-white buildings was an enor­
mous success with the public. The Adler and 
Sullivan contribution was the Transportation 
Building, which stood apart and was painted 
in various strong colours as if in protest. It 
was a long, low arcaded building with a large 
polychromed archway entrance (the so-called 
Golden Door). Not all visitors were impressed 
by the neo-Roman grandeur of the fair. Andre 
Bouilhet, a delegate representing a Parisian 
decorative-arts union, praised the originality 
of the Transportation Building. Furthermore, 
he arranged for a small exhibit in Paris of 
Sullivan’s work, including a piaster cast of the 
Golden Door and some photographs of his 
taller buildings. The exhibit later went to Rus­
sia and Finland. This European recognition, 
however, did not allay Sullivan’s bitterness. 
He considered the Exposition a rejection of 
the progressive architecture that he saw devel­
oping in the Midwest. “The damage wrought 
by the World’s Fair,” he wrote, “will last for 
half a Century from its date, if not longer. 
It has penetrated deep into the constitution 
of the American mind.” It is with this event 
that Sullivan ended the Autobiography of an 
Idea (1924), his account of his career and his 
architectural theories.
Later work. The economie depression that 

began in 1893 severely curtailed commissions. 
With a lucrative offer as designer and agent 
for the Crane Elevator Company, Adler re- 
luctantly decided in 1895 to withdraw from 
architecture. Sullivan reacted badly, accusing 
Adler of disloyalty. Adler’s new job proved 
unsatisfactory, and he decided to return to 
architecture six months later. His offer to 
reestablish the firm was unwisely refused by 
Sullivan, and Adler opened his own office 
in another part of the Auditorium Building, 
where he practiced until his death in 1900.

In 1895, proud and optimistic, Sullivan be­
gan to practice by himself. His temperament 
was unsuited, however, to the handling of all 
of the phases of architectural practice. New 
work was slow in coming. George Grant Elms- 
lie, whom he had hired in 1889 at the age of 
18, remained a loyal employee. Nevertheless, 
he was aware of Sullivan’s shortcomings:
He could be arrogant and unnecessarily deci- 
sive. . .  prone to give advice where not needed, 
to good clients . . .  he lost many jobs because he 
would not compromise his ideals, nor play fast 
and loose with vital conceptions of what was 
fitting for the purpose intended.

A simple tabulation of Sullivan’s 20 commis-
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sions during the last 30 years of his life indi- 
cates the near collapse of his practice.

Among the few major commissions Sullivan 
received was the one for the Schlesinger & 
Mayer department store in Chicago, occupied 
by Carson Pirie Scott & Co. since 1904. Two 
connecting units were built between 1899 and 
1904, and a third unit was added in 1906 
by Daniel H. Burnham and Co., largely fol­
lowing Sullivan’s original design. In contrast 
to the vertical emphasis of the Wainwright 
and Guaranty buildings, which are offices, the 
design for this department store stresses the 
horizontal. Particularly notable are the rectan- 
gular “Chicago Windows”—each a large fixed 
pane flanked by movable sash Windows. The 
elegant simplicity of the upper floors is in 
contrast to the lavish decoration of the first 
two, which have Windows that were treated 
as display Windows, with the architectural 
decoration forming rich picture frames. This 
cast-iron ornament is based on a combination 
of geometrie and stylized floral forms. Much 
of it is thought to have been designed by 
Elmslie, in emulation of Sullivan’s style. In 
any case, the decoration of the Carson Pirie 
Scott & Co. store, particularly the ornament 
over the main entrance, represents the height 
of Sullivan’s achievement as a designer of 
architectural omamentation. Only the deco­
rative panels that once surrounded Sullivan’s 
Gage Building in Chicago were a match for 
its decorative exuberance.

Greater plastic richness and a heightened 
subjectivity are apparent in Sullivan’s work 
after 1895. His 12-story Bayard (now Condict) 
Building in New York City was embellished 
with molded terra-cotta and cast-iron orna­
ment.

As his flourishing years with Adler became 
a provoking memory, Sullivan grew lonely 
and difficult. He became estranged from his 
brother Albert, who was a successful official 
of the Illinois Central railroad and who also 
lived in Chicago. The middle-aged Sullivan 
became something of a recluse, seeking solace 
in writing and in visits to his winter cottage 
in Ocean Springs, Miss. His marriage in 1899 
to Margaret Davies Hattabough did little to 
bring lasting happiness; they were separated 
in 1906 and divorced in 1917 without having 
had children. With declining income, Sullivan 
moved to progressively cheaper hotels in an 
effort to economize. By 1909 a lack of com­
missions reduced him to desperate straits; he 
was forced to sell his library and household 
effects. Perhaps an equal loss was the depar- 
ture that year of Elmslie, his assistant for 20 
years, who went to join forces in Minneapolis 
with William Gray Purcell, an architect who 
had worked briefly for Sullivan in 1903.

Particularly noteworthy projects undertaken 
in his last years were seven banks in a number 
of small Midwestern towns, beginning with 
the National Farmers’ (now Security) Bank in 
Owatonna, Minn. Sullivan’s work habits had 
become erratic, and it is known that this par­
ticular design is primarily the work of Elmslie. 
It has a simple cube form pierced on two 
sides by large arched Windows. Its walls of red 
sandstone and brick, which convey a sense of 
security, are ornamented by bands of coloured 
mosaic and blue-green glazed terra-cotta. The 
balance between simple form and decoration 
in this structure has been much admired. The 
square interior was designed in harmony with 
the exterior: semicircular murals appear op- 
posite the two arched Windows.

Another attractive bank design is that of the 
Merchants’ National Bank in Grinnell, Iowa 
(1914). Like the Owatonna bank, it has a rel­
atively austere form, relieved by imaginative, 
intricate ornament. The facade is embellished 
with a spectacular decorative frame for the cir­
cular window above the entrance. Sullivan’s
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last commission was the facade for the Krause 
Music Store in Chicago (1922).

Sullivan had to abandon his Auditorium 
tower suite in 1918 for a small second-floor 
office. In 1920 he had no office at all and 
was reduced to living in one bedroom, being 
supported by friends. His workplace came to 
be a desk in the office of a Chicago terra-cotta 
Company, where he was able to complete two 
significant projects: the writing of his Autobi­
ography and the completion of 19 plates for A 
System of Architectural Ornament According 
with a Philosophy of Man’s Powers (1924). He 
died a week after he had received published 
copies of these two works. Sullivan was buried 
in Graceland Cemetery in Chicago, next to 
the graves of his parents and within sight of 
the Getty and Ryerson Tombs, which he had 
designed. Later, a modest stone was erected 
by friends. Much later, in 1946, the American 
Institute of Architects awarded him its Gold 
Medal.
Assessment. Sullivan was a spokesman for 

the reform of architecture, an opponent of 
historical eclecticism, and did much to re­
make the image of the architect as a Creative 
personality. His own designs are characterized 
by richness of omament. His importance lies 
in his writings as well as in his architectural 
achievements. These writings, which are sub­
jective and metaphorical, suggest directions 
for architecture, rather than explicit doctrines 
or programs. Sullivan himself wamed of the 
danger of mechanical theories of art.

Sources of Sullivan’s ideas have been traced 
to the mid-19th-century writings of two Amer- 
icans, the sculptor Horatio Greenough and 
the essayist Ralph Waldo Emerson, as well 
as to the English naturalist Charles Darwin. 
Darwin’s writings on evolution, particularly 
on organic growth, left their mark on Euro­
pean writers on architecture and, in turn, on 
Sullivan’s own thinking. The French architect 
César-Denis Daly, for example, in an essay 
reprinted in a Chicago architectural joumal, 
stated that
each style of architecture . .  . being born of the 
intellectual and moral forces of a human soci­
ety . . . , has become naturally the expression of a 
certain civilization . . .  The adoption by one age 
of a style . . .  other than that which it has itself 
created, is hence in itself a false principle.

In a similar vein, the contemporary German 
architect Gottfried Semper wrote, “Style is the 
conformity of an art object with the circum- 
stances of its origin and . . .  its development.” 
Out of such inquiries into the nature of style 
came Sullivan’s own dictum “form follows 
function,” a phrase that should not lead one 
to conclude that Sullivan believed that a de­
sign should be a mechanistic visual statement 
of utility. Rather, he believed that architecture 
must evolve from and express the environ­
ment in addition to expressing its particular 
function and its stmctural basis. It has been 
said that Sullivan was the first U.S. architect 
to think consciously of the relationship be­
tween architecture and civilization.

The skyscraper was central to both Sullivan’s 
writing and his practice, and it is on this sub­
ject that his thought is most concise. His pre- 
skyscraper commercial buildings in Chicago, 
such as the Rothschild Store and Troescher 
Building, show a conscious clarification and 
opening up of the facade. This simplification 
is carried into his “skyscrapers,” the Wain­
wright and the Guaranty, which are conceived 
as “a single, germinal impulse or idea” that 
permeates “the mass and its every detail with 
the same spirit.” The exceptional clarity of 
Sullivan’s designs has lost some of its impact 
because contemporary architecture has in part 
absorbed his ideas. Sullivan considered it ob- 
vious that the design of a tall office building

should follow the functions of the building 
and that, where the function does not change, 
the form should not change. Unfortunately, 
Sullivan’s most dramatic skyscraper design, 
the Fraternity Temple (1891), intended for 
Chicago, was never built. This was to be 
a symmetiical stmcture with bold step-back 
forms and a soaring 35-story central tower.

Sullivan was just as much a revolutionary in 
his ornament as he was in his use of plain 
surfaces and cubic forms. His omament was 
not based on historical precedent but rather 
upon geometry and the stylized forms of na­
ture. Although his early omament has some 
links to that of the Gothic Revival style and 
to the Queen Anne style, his mature oma­
ment, seen best in his works at the tum of 
the Century, is indisputably his own. It stands 
as a curious yet unrelated parallel to Art 
Nouveau omamentation in Europe. Crisp yet 
fluid, tightly constmcted yet exuberant, these 
designs remind one of Sullivan’s feeling that 
architecture should not only serve and express 
society but also illuminate the heart.

(H.F.K.)
b i b l i o g r a p h y . Hugh Morrison, L o u is  S u llivan :  
P ro p h e t o f  M o d ern  A rch itec tu re  (1935, reprinted 
1971), is the Standard biography, which also in­
cludes an evaluation of Sullivan’s work. Willard 
Connely, L o u is  Su llivan  A s  H e  L ived: T h e S h ap- 
in g  o f  A m e r ic a n  A rch itec tu re  (1960), is a more 
personal account, although the full story of his 
later years will probably never be known. Sulli­
van’s own A u to b io g ra p h y  o f  an  Id ea  (1924) and 
K in d e rg a r te n  C h a ts (published serially in 1901— 
02), are indispensable for a grasp of Sullivan’s 
architectural theory. The 1947 Wittenborn edition 
of the latter, K in d erg a rten  C h a ts  a n d  O th er  W rit­
in gs (rev. 1918), includes eight additional essays 
by Sullivan and a bibliography.
Sullivan, Mick, byname of Michael sulli­
van  (b. Jan. 12, 1934, Dewsbury, Yorkshire, 
Eng.), British mgby player who during his 
career (1954-64) played in 48 Test or World 
Cup matches for Great Britain and in three 
matches for England. He appeared in three 
World Cup games (1954, 1957, and 1960) 
and toured Australia in 1958 and 1962. In 
1958 Sullivan scored 38 tries (touchdowns), 
a record for a British tour. Sullivan debuted 
with Huddersfield in 1954 and joined Wigan 
(Lancashire) in 1957. He left Wigan in 1961 
for St. Helens and finished his career in York­
shire, with the York and Dewsbury teams.
Sullivant, William Starling (b. Jan. 15,
1803, Columbus, Ohio, U.S.—d. April 30, 
1873, Columbus), botanist who was the lead­
ing U.S. bryologist of his time. His studies 
of bryophytes (mosses and liverworts) formed 
the basis for further investigations of these 
plants in the U.S.

Sullivant was educated at Ohio University 
(Athens) and Yale College. On his father’s 
death in 1823 he assumed the management 
of family properties in Ohio, intermpting his 
education to become a surveyor and practical 
engineer. About 10 years later he became in- 
terested in botany and wrote his first work, 
A Catalog of Plants, Native and Naturalized, 
in the Vicinity of Columbus, Ohio (1840). His 
fundamental studies of the mosses and liver­
worts were published in The Musci and Hepa- 
ticae East of the Mississippi River (1856). 
These plants suited Sullivant’s inclination for 
fine detail and scmpulous accuracy, and he 
produced elaborate illustrations for his works. 
Though his own collecting expeditions were 
limited to the United States, he received many 
plant specimens from Cuba, Venezuela, and 
the North and South Pacific. His most im­
portant work, Icones Muscorum (1864), dealt 
with the mosses of eastern North America. 
His name is commemorated by the genus Sul- 
livantia, discovered by him in Ohio.
Sullom Voe, petroleum terminal and port 
under construction in the north of Mainland, 
Shetland Islands, Scotland. Destined to be the

largest in Europe, Sullom Voe was handling 
75 percent of Great Britain’s petroleum sup- 
plies by the late 1970s. The construction of 
the terminal and associated port and storage 
facilities, power station and processing plant to 
separate gas from crude oil is the largest civil 
engineering project in Western Europe since 
World War II and one of the key achievements 
in the Scottish offshore petroleum industry. 
The Shetland Islands Council assumed special 
powers to control planning and development, 
to avoid environmental and social damage.
Sully, Maximilien de Béthune, duc de
(duke of), also called marquis de rosny 
(b. Dec. 13, 1560, Mantes, Fr.—d. Dec. 22, 
1641, Villebon), French statesman who, as 
the trusted minister of King Henry IV, sub- 
stantially contributed to the rehabilitation of 
France after the Wars of Religion (1562-98).
The son of Francois de Béthune, baron de 

Rosny, he was brought up as a Huguenot and 
was sent at an early age to the court of Henry 
of Navarre (later Henry IV of France). Taken 
by Henry to Paris in 1572, he barely escaped 
death during the massacre of Protestants on 
St. Bartholomew’s Day. During the civil wars 
Rosny, as he was then called, served Henry 
both in battle and as a special agent and was 
wounded in the Battle of Ivry (1590) during 
Henry’s struggle for the French crown. He 
helped to arrange Henry’s marriage to Marie 
de Médicis (1600) and to negotiate the Peace 
of Savoy (1601); in 1603 he served as ambas­
sador extraordinary to King James I of En­
gland. Although for political reasons he urged 
Henry to become a Roman Catholic, he re- 
fused to change his own religion.

Rosny, who became director of the king’s 
Council of Finance in 1596, seems to have 
been sole superintendent of finances by 1598. 
As such he stopped various abuses in tax 
collecting, including the raising of money by 
provincial govemors on their own authority; 
he also abolished some superfluous public of­
fices. It was he, moreover, who in 1604 spon­
sored the adoption of the paulette, or “annual 
right” (droit annuel, suggested by the financier 
Charles Paulet), which assured the state of a 
predictable revenue, although at the cost of 
making offices hereditary: under this system, 
officeholders, by paying annually one-sixtieth 
of the sum that they had originally paid for 
their office, could secure the right to transfer 
it at will.

Rosny’s power eventually eclipsed that of the 
chancellor, Pompone de Bellièvre, who stood 
for the old tradition of the French monarchy. 
Rosny was indeed “the king’s man,” subordi- 
nating private and particular interests to the 
authority of the state. Rosny’s loyalty was co- 
piously rewarded with offices. In 1606 he was 
created duc de Sully and a peer of France.

Sully encouraged agriculture and stock rais­
ing, urged the free circulation of produce, 
checked the destruction of forests, promoted 
road building and the draining of marshland, 
and planned a great canal system (the Briare 
Canal was actually started). He strengthened 
the military forces and directed the construc­
tion of frontier defense works.

Sully’s political role practically came to an 
end with the assassination of Henry IV in 
1610. Though Marie de Médicis, as regent 
for Louis XIII, at first retained him in her 
council, his colleagues were restive under his 
domineering leadership, and in January 1611 
the Queen accepted his resignation. He spent 
the rest of his life in retirement, writing his 
Mémoires, otherwise known as the Econo­
mies royales (1638), remarkable for their of­
ten reprinted account of the “Great Design,” 
which he attributes to Henry IV and which 
was a European confederation or “Christian 
republic” to be established after the defeat of 
Austria and Spain.
Sully, Thomas (b. June 19, 1783, Horn­
castle, Lincolnshire, Eng.—d. Nov. 5, 1872,



Philadelphia), one of the finest U.S. portrait 
painters of the 19th Century.

Sully’s parents moved to the United States 
in 1792, settling in Charleston, S.C. He was a 
pupil of Gilbert Stuart in Boston (1807) and

“Lady with a Harp: Eliza Ridgely,” oil painting by 
Thomas Sully, 1818; in the National Gallery of Art, 
Washington, D.C.
By courtesy of the National Gallery of Art, Washington, D.C., gift of 
Maude Monell Vetlesen

of Benjamin West in London (1809) and was 
influenced by the portrait artist Sir Thomas 
Lawrence. After 1810 he made Philadelphia 
his home, although in 1838 he visited London 
to paint a full-length portrait of the young 
Queen Victoria for the Society of the Sons of 
St. George of Philadelphia. His masterpiece 
in portraiture is “Col. Thomas Handasyd 
Perkins” (1831-32; Boston Athenaeum); his 
best known painting is “The Passage of the 
Delaware” (1819; Museum of Fine Arts, Bos­
ton).

Sully was an industrious painter who worked 
rapidly; he left about 2 , 0 0 0  portraits, a num­
ber of miniatures, and more than 500 subject 
and historical pictures. His paintings are ele­
gant and romantically warm, emphasizing an 
economy of form and of colour, but his later 
work suffered from the sentimentality of the 
mid-19th Century.
Sully Prudhomme, pseudonym o f rené-
FR AN COIS-ARM AND PRUDHOMME (b. March
16, 1839, Paris—d. Sept. 7, 1907, Chätenay, 
Fr.), French poet who was a leading member 
of the Pamassian movement, which sought to 
restore elegance, balance, and aesthetic Stan­
dards to poetry, in reaction to the excesses of 
Romanticism.

Sully Prudhomme
H. Roger-Viollet

Prudhomme studied Science at school but 
was forced by an eye illness to renounce a 
scientific career. His first job was as a clerk 
in a factory office, which he left in 1860 to 
study law. In 1865 he began to publish fluent 
and melancholie verse inspired by an unhappy 
love affair. Stances et poemes (1865) contains 
his best known poem, Le vase brisé (“The 
Broken Vase”). Les Épreuves (1866; “Trials”), 
and Les Solitudes (1869; “Solitude”) are also 
written in this first, sentimental style.

Prudhomme later renounced personal lyri­
cism for the more objective approach of the 
Parnassians, writing poems attempting to rep­
resent philosophical concepts in verse. Two of 
the best known works in this vein are La Jus­
tice (1878; “Justice”) and Le Bonheur (1888; 
“Happiness”), the latter an exploration of the 
Faustian search for love and knowledge. Pru- 
dhomme’s later work is sometimes obscure 
and shows a naive approach to the problem of 
expressing philosophical themes in verse. He 
was elected to the French Academy in 1881 
and was awarded the first Nobel Prize for Lit­
erature in 1901.
Sulman, Henry Livingstone (b. Jan. 15,
1861, London—d. Jan. 31, 1940, Croydon, 
Surrey, Eng.), British metallurgist, one of the 
originators of the froth flotation process for 
concentrating ores preliminary to the extrac- 
tion of metal.
After graduation from University College, 

London, Sulman served as chemist or man­
ager for various Chemical plants in Bristol 
and London. In 1898 he entered into part­
nership with H.F.K. Picard as metallurgical 
Consultants in London. Sulman was the in­
ventor or co-inventor of several processes for 
the extraction of gold, including treatment 
with cyanogen bromide, before introducing, 
in conjunction with Picard, the froth flotation 
process.
Sulmona, Latin sulm o , town, L’Aquila 
province, Abruzzi region, central Italy, sit­
uated in the valley of the upper Pescara 
River, surrounded by mountains, Southwest of 
Pescara. Originating as Sulmo, a town of the 
Paeligni (an ancient Italic people), it was later 
a Roman possession and was the birthplace of 
the lst-century Roman poet Ovid. The Capital 
of the independent province of Abruzzi under 
the Hohenstaufen emperors, it passed to the 
Kingdom of Naples in the 13th Century and 
was noted for its goldsmiths in the 14th and 
15th centuries. Pope Innocent VII was born at 
Sulmona. The most notable buildings are the 
church (rebuilt after an earthquake in 1706) 
and palace of the Annunziata (present build­
ing begun 1415), housing the civic museum. 
Other landmarks include an aqueduct (1256) 
that supplied water to the Fonte del (fountain 
of) Vecchio (1474), the 15th-century church 
of Sta. Maria della Tomba, and the remains 
of the Romanesque church of S. Francesco 
della Scarpa.
A rail junction and trade centre for agricul­

tural products, Sulmona is known for confec- 
tionery (sugared almonds) and manufactures 
wrought iron articles. Pop. (1981 prelim.) 
mun., 24,016.
sulph-, sulpho- (combining form): see under 
sulf-, sulfo-.
sulphate, sulphide, sulphur, etc.: see under 
sulfate, sulfide, sulfur, etc., except as below.
sulphides (glass): see crystallo ceramie.
Sulpicius Rufus, Publius (b. c. 124 bc—
d. 8 8 , Lavinium, Latium), Roman orator and 
politician whose attempts, as tribune of the 
plebs, to enact reforms against the wishes of 
the Senate led to his downfall and the restric- 
tion of the powers of the tribunes.

In order to qualify for the tribunate, Sulpicius 
had to renounce his patrician status. Elected 
to this office for 88 bc, he introduced several 
laws: (1) to distribute among the 35 tribes
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freedmen and the Italians newly enfranchised 
as a result of the Social War; (2) to unseat all 
senators who were more than 2 , 0 0 0  denarii 
in debt; (3) to recall all men exiled without 
proper trial; and (4) to transfer the command 
in the war against Mithradates VI of Pon- 
tus from Lucius Cornelius Sulla, the Senate’s 
nominee, to Gaius Marius.

Sulpicius probably wanted chiefly to Cham­
pion the new Italian citizens, but to do this he 
needed broad support. Hence, his other three 
measures were designed to obtain the backing 
of Marius and of the privileged equites class. 
Sulpicius is said to have organized a group of 
1 0 0  young equites and a large bodyguard of
3,000 armed men; violence broke out in the 
Forum between these forces and the senatorial 
faction.

After the measures were passed, the consul 
Sulla, who had headed an army in Campania, 
marched on Rome and took the city. Marius 
and Sulpicius fled and were declared outlaws. 
Sulpicius was caught and killed at Lavinium. 
His laws were declared “passed by force,” 
hence invalid. Although his enemies depicted 
him as a revolutionary demagogue, he may 
have been a moderate reformer forced (as Cic­
ero implies) by circumstances to go to greater 
lengths than he had originally intended. He 
was renowned for his oratory, but his speeches 
have not been preserved.
Sulpicius Rufus, Servius (b. c. 106 bc— d.
43), Roman jurist who wrote nearly 180 trea- 
tises on law. While none of them are extant, 
many are referred to in the works of other 
authors that are excerpted in the Digest of 
Justinian I.

After studying rhetoric with Cicero and de- 
ciding that he could not become an outstand- 
ing orator, Sulpicius turned to the law. In 
63 he was a candidate for the consulship, 
but was defeated by Lucius Licinius Murena, 
whom he subsequently accused of bribery. 
Murena was successfully defended in the suit 
by Cicero. Sulpicius became consul in 51. 
During the Civil War between Julius Caesar 
and Pompey’s faction (49-46), he decided af­
ter considerable hesitation to support Caesar, 
who made him proconsul of Achaea in 46. 
He died while on a mission from the Senate 
to Mark Antony.

Of two letters from Sulpicius to Cicero that 
are preserved (Cicero, Ad familiäres, iv, 5 
and 1 2 ), the former is the famous letter of 
consolation on the death of the great orator’s 
daughter Tullia.
Sulpicius Severus (b. c. 363, Aquitania, 
Gaul—d. c. 420), early Christian ascetic, a 
chief authority for contemporary Gallo-Ro- 
man history, who is considered the most 
graceful writer of his time.

Well trained as a lawyer, Sulpicius was bap- 
tized in about 390 with Paulinus (later bishop 
of Nola). After the early death of his wife, 
he devoted himself, with the encouragement 
of his lifelong friends, Paulinus and Martin 
of Tours, to local church building and to life 
as a literary recluse in Aquitania. In ascetic 
retirement he was interested in the Westem 
Church, especially the monasticism recently 
introduced in Gaul. His correspondence in­
cludes 13 extant letters addressed to him by 
Paulinus.

Although the 5 th-century biographer Genna- 
dius refers to Sulpicius as a priest of suspect 
orthodoxy who was not in good relations with 
the Gaulish bishops, St. Augustine of Hippo 
and St. Jerome make friendly references to 
him. He is sometimes confused with Bishop 
St. Sulpicius Severns of Bourges (d. 591).

Sulpicius’ most famous work is the Vita S. 
Martini, the first draft of which was written be­
fore Martin’s death in 397, but supplementary 
matter relating to Martin is added in all his
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subsequent versions, including three authentic 
letters. In 400 he wrote Chronica, 2 vol., (c. 
402-404), sacred histories from the Creation 
to his own time but omitting the Gospels; 
the latter part is a valuable contemporary 
document, especially for the tragic history of 
the Priscillianists, followers of an unorthodox 
Trinitarian doctrine teaching that the Son dif- 
fers from the Father only in name. The Dia- 
logi (404) are a literary masterpiece in which 
the relative merits of Martin’s monastery (at 
Marmoutier, near Tours) are debated by one 
of its inmates with a traveller recently re­
turned to Aquitania from the ascetics of the 
North African desert, while Sulpicius presides 
and prompts the speakers.

Nearly half of Sulpicius’ works are devoted 
to the life of Martin, of whom he was a dis- 
ciple and his most famous hagiographer. B. 
Peebles’ English translations of selected works 
of his are in The Fathers of the Church (1949). 
An English translation of Dialogi and three 
letters may be found in The Western Fathers, 
edited by C. Dawson (1954).
sultan, Arabic sultän , originally, according 
to the Qur’än, moral or spiritual authority; 
the term later came to denote political or 
governmental power and from the 1 Ith Cen­
tury was used as a title by Muslim sovereigns. 
Mahmüd o f Ghazna (reigned a d  998-1030) 
was the first Muslim ruler to be called sultan 
by his contemporaries, and under the Seljuqs 
of Anatolia and Iran it became a regulär ti­
tle. Thereafter it was frequently conferred on 
sovereigns by the caliph (titular head of the 
Muslim community) and came to be used 
throughout the Islämic world.
Sultan Kudarat, province, southwestem 
Mindanao, Philippines. It has an area of 1,656 
sq mi (4,288 sq km) and is one of three new 
provinces into which the former Cotabato 
province was divided in 1973. It is bounded 
on the south by South Cotabato (created ear­
lier), on the east by Davao del Sur, and on 
the north by the newly created Maguindanao 
and North Cotabato provinces. On the west it 
fronts the Moro Gulf of the Celebes Sea. lts 
western highlands (the Kulaman Plateau) rise 
to an elevation of 6,247 ft (1,904 m). Central 
Sultan Kudarat is drained to the northwest by 
the Buluan River (a tributary to the Mindanao 
River), flowing out of Lake Buluan, one of 
the larger lakes in Mindanao. To the east are 
the Alip Mountains.

The region became part of a Muslim 
stronghold in the 15th Century and remained 
an independent Sultanate until 1850. The 
highlands are forested, and in the valleys rice, 
com (maize), coconuts, abaca (Manila hemp), 
and bananas are grown. The population con­
sists mostly of Muslims (Moros) and Roman 
Catholic Visayans; Cotabato Manobo peo­
ple inhabit the Kulaman Plateau. Isulan, the 
provincial Capital, is located near the south 
central border of the province. Pop. (1980) 
303,784.
Sultän Muhammad (fl. 16th Century, Safavid 
Iran), one of the greatest of Persian painters 
and the most notable artist of the Safavid 
school at Tabriz.
During the period 1495-1522 Sultän Mu­

hammad was probably the leading exponent 
of the Turkmen school of painting current in 
westem Iran under the White Sheep and Black 
Sheep Turkmens. This school was marked 
by dynamic verve, illogical perspectives, con- 
cealed grotesques, violent colours, and a strong 
tendency to see excess as a source of virtue. 
This Dionysiac style was well suited to the 
fervent temperament of Shäh Esmä'Il I. Yet 
in 1522, when the aged painter Behzäd of 
Herät came to reside at the court with several 
of his disciples, Sultän Muhammad began to

“The Court of the Gayumars,” miniature (from 
Ferdowsi’s Shäh-nämeh) by Sultän Muhammad; in 
the Metropolitan Museum of Art, New York City
By courtesy of the Metropolitan Museum of Art, New York, Collection of 
Arthur A. Houghton, Jr.

be influenced by the balanced, harmonious, 
and humane school of Herät. The result was 
a magnificent blend of all the best elements 
of Persian painting. Sultän Muhammad also 
found the perfect patrón, the young shäh 
Tahmäsp I, son of EsmäTl, who took paint­
ing lessons from him. No doubt Tahmäsp’s 
predilection for Herät painting also influenced 
the work of Sultän Muhammad.

During the period 1520-38 Sultän Muham­
mad worked along with the other court artists 
on the great Shäh-nämeh of Tahmäsp. With 
Shaykh-zädeh, a pupil of Behzäd, he illustrated 
a Divan of Häfiz and a Divan of the Turkish 
poet Mir CAH Shlr Navä'I in 1526 and 1527. 
He also worked (1539-43) on the Khamseh of 
Nezäml, illustrated for Shäh Tahmäsp. Soon 
after this the Shäh turned away from paint­
ing, convinced that it was a frivolous and 
irreligious diversion, and though some of the 
Shäh’s relatives continued to act as patrons, 
Sultän Muhammad seems to have painted 
no more. His son, MIrzä ‘Ali (Muhammad!), 
already a notable artist, became one of the 
leading painters of the next generation.

Sultän Muhammad’s style was diverse, and 
he was considered a master by his contempo­
raries. In composition, colour, draftsmanship, 
verve, wit, and profundity he is clearly one of 
the greatest painters of the Islämic world, on 
a par with Behzäd.
Sultanabad ware, Islämic ceramics produced 
at Sultanabad (modern Soltänäbäd, Iran) that 
reached its peak as a style in the 13th and 
14th centuries. Favourite types were minai (a 
method that preserved colours through firing), 
lustreware, faience in green and dark blue 
tones, often with molded omamentation, and 
tiles richly decorated in lustre.
Sultänpur (India): see Kulu.
Sultänpur, formerly kusapura, or kush- 
bhaw anpur , town, administrative headquar­
ters of Sultänpur district, Uttar Pradesh state, 
northem India, on the Gomati River, south­
east of Lucknow. Sultänpur has existed since 
ancient times; it was destroyed and rebuilt re- 
peatedly before passing under the mle of Mus­
lim sultans. The Muslim town was destroyed 
in 1857, and the present settlement arose as 
a British military outpost. It is primarily an 
agricultural trade centre.

Sultänpur district, 1,708 sq mi (4,424 sq km)

in area, comprises a stretch of alluvial plain 
on both sides of the Gomati River. Wheat, 
rice, and barley are grown. Pop. (1981) town, 
48,782; district, 2,042,778.
Sulu, province, northem Sulu Archipelago, 
Philippines. Located between the Sulu Sea 
to the northwest and the Celebes Sea to the 
southeast, the province Stretches southwest- 
ward from Basilan Island south of the tip of 
the Zamboanga Peninsula toward the Tawi- 
tawi island group and Borneo; it consists of 
approximately 3,000 scattered and somewhat 
isolated islands and islets. Sulu province con­
tains four of the archipelago’s seven main 
island groups, including Jolo, Samales, Tapul, 
and Pangutaran; the others, to the Southwest 
and west, were split off as Tawitawi province 
in 1973. The islands of Sulu vary in shape 
and size and have a total land area of 1,670 sq 
mi (2,688 sq km). Jolo island is the largest in 
the province, and Jolo town is the provincial 
Capital. Lying far outside the typhoon belt, 
the province has a climate particularly suit- 
able for growing a wide variety of crops. Rice, 
corn (maize), coconuts, bananas, and abaca 
(Manila hemp) are the principal crops. Abaca 
and coconuts are exported to Zamboanga; 
tropical fruits are cultivated for home con­
sumption. The economy is primarily depen­
dent upon agriculture and marine resources. 
The only large-scale industry in the province 
is deepsea fishing. Jolo and Siasi are the pri­
mary ports, and the Sulu Sea the principal 
fishing grounds. Pearl fishing was important, 
and shells and black coral abound in the wa­
ters of the province. Agriculture and related 
industries—such as rice milling; processing of 
copra, abaca, and fish; and preliminary pro­
cessing of shell products—are sources of in­
come. Cottage industries are highly developed 
and include boatbuilding, tool and weapon 
making, textile weaving, and the design of 
Utensils and decorative goods in brass, bronze, 
gold, and silver combined with shell and 
coral. Mining and forestry in Sulu province 
are potential industries that have not been 
developed. Transportation relies on several 
national seaports and airports; roads are few, 
constmcted of macadam, and of poor quality. 
The archipelago is inhabited principally by 
Samal-speaking Muslims. Pop. (1980) 360,- 
588.

Articles are alphabetized word by word, 
not letter by letter

Sulu Archipelago, archipelago comprising 
hundreds of volcanic and coral islands and 
numerous rocks and reefs in the southwestem 
Philippines. A double island chain, it extends

Forested islets in the Sulu Archipelago, Sulu Sea, 
Philippines
Ted Spiegel— Rapho/Photo Researchers

170 mi (270 km) Southwest from Basilan Is­
land off southwestem Mindanao and ends near 
the eastem shores of Sabah (Malaysia). The 
islands, the most important of which are Jolo 
(q.v.), Tawitawi, Sanga Sanga, Sibutu, Siasi, 
and Cayayan Sulu, form a rampart between 
the Sulu (northwest) and Celebes (southeast)



seas. Occupying a land area of 1,038 sq mi 
(2 , 6 8 8  sq km), they are thickly forested, and 
their fertile soils support some rice, cassava, 
coconuts, and fruit. Marine-based activities, 
however, are the economie mainstay. Ad- 
ministratively, the islands comprise Sulu and 
Tawitawi (qq.v.) provinces.
The Sulu “sea world” has had a tempestuous 

history. Its people have been characterized 
by a fierce sense of cultural and political in­
dependence. The islanders were converted to 
the Muslim faith by the missionary adven- 
turer Abu Bakr in the mid-15th Century. He 
married a local princess, inherited the title of 
sultan, and tumed his island principality into 
a regional Muslim state. The Spaniards never 
subdued the inhabitants, whom they called 
Moros; they were a fiercely independent peo­
ple whose culture was a meeting ground for 
sea traders, shell and coral producers, fisher­
men, pirates, and slave traders. The Moros 
had extensive regional contacts and raided 
areas as far away as Malaysia and northern 
Luzon.

The Moros were subjugated after a series of 
U.S. campaigns (1899-1913), during which 
John J. Pershing (later commander in chief of 
the U.S. forces in World War I) first distin- 
guished himself as an officer. The archipelago 
was treated as a separate unit under the U.S. 
administration, and civil government came 
into force in 1914. In March 1915 the reign- 
ing sultan abdicated his civil powers, retaining 
only his rights as head of the Islämic faith, 
but sporadic fighting continued between gov­
ernment forces and outlaw bands. In 1940 the 
Sultan ceded the Sulus to the Philippines, but 
as recently as 1962 he claimed sovereignty 
over the Malaysian state of Sabah (northem 
Bomeo).

Resistance to civil authority continues in the 
form of illegal trade, and there has been an 
increase in piracy. The islands, with their myr- 
iad coves and hidden passages, are a haven for 
smugglers, who transport goods in small craft 
from Sabah to Luzon and Mindanao.

The Sulu islands’ culture is primarily one of 
the sea; only Jolo has a significant agricul­
tural economy. There are several pearl beds in 
the group, and marine resources include but­
ton shell, mother-of-pearl, coral, shark fins, 
bêche-de-mer (sea cucumbers), turtle shells, 
turtle eggs, and sponges. The Turtle Islands 
in the west are the centre of turtle fisheries. 
This marine wealth has not been tapped on 
an organized basis and remains a subsistence 
economie activity, usually supplemented by 
small-scale agriculture. Rice must be imported. 
There are no significant mineral resources, 
and forest industries are not developed.
The largest ethnic groups are the Tau Sug, 

who live on the coast in pile-built villages, 
and the Samal, who formerly lived on boats 
or chose a shoreline environment but who 
have increasingly settled inland. The largest 
settlements are Jolo (the chief port), Siasi, Si- 
tangkai, and Talipaw (Jolo island). Pop. (1980) 
555,239.
Sulu Sea, portion of the western North Pa­
cific. It is bounded by northeastern Bomeo on 
the Southwest, the southwestem islands of the 
Philippines, including Palawan, on the west 
and northwest, Busuanga and Mindoro on 
the north, Panay and Negros on the east, and 
Mindanao and the Sulu Archipelago on the 
southeast. About 490 mi (790 km) from north 
to south and 375 mi east to west, with a sur­
face area of 1 0 0 , 0 0 0  sq mi (260,000 sq km), 
it fills a downfaulted block, in some places 
almost 18,400 (5,600 m) deep, the edges of 
which are seen in the bordering islands. A 
fracture line, bisecting the sea from northeast 
to Southwest, is evidenced by the coral atolls 
of the Cagayan Islands, the Tubbataha Reefs, 
and the volcanic Cagayan Sulu group.
The Sulu Sea was long the stronghold of 

the Sulu Archipelago’s Moro pirates. Punitive

campaigns, started by the Spanish in the mid- 
19th Century and terminated by U.S. troops in 
1906, broke the power of the Moros. The sea 
is now extensively used for interisland trade. 
Fishing is important and marine products in­
clude pearls, pearl shells, bêche-de-mer, shark 
fins, and turtle eggs.
Sulzberger, Arthur Ochs, byname p u n c h  
(b. Feb. 5, 1926, New York City), U.S. news­
paper publisher who directed The New York 
Times through an era in which many innova- 
tions in production and editorial management 
were introduced.

Sulzberger was educated at private schools 
and, after U.S. Marine Corps service (1944- 
46) in the Pacific during World War II, 
at Columbia University, where he earned a
B.A. degree in English and history in 1951. 
A grandson of Adolph S. Ochs (1858-1935), 
who made The New York Times a success­
ful paper after acquiring it in 1896, and the 
son of Arthur Hays Sulzberger (1891-1968), 
publisher of the Times from 1935 to 1961, 
Arthur Ochs Sulzberger became president and 
publisher of the Times in 1963 at the age of 
37. He had spent a dozen years in preparation 
for that responsibility. In 1952 he worked for 
the Times as a cub reporter. After a year he 
went to The Milwaukee Journal, where he 
worked as a reporter and on the state and 
local news desks. He retumed to the Times 
for experience on its foreign desk and as a 
London correspondent. He also worked out 
of the Paris and Rome bureaus. In 1955 he 
came home as assistant to the publisher and 
then became assistant treasurer. In 1963 Sulz- 
berger’s brother-in-law, Orvil E. Dryfoos, who 
had been publisher for several years, died and 
young Sulzberger succeeded him.

Sulzberger worked to strengthen the reputa­
tion of the Times as one of the great newspa­
pers of the world, while also modemizing and 
streamlining the organization of its staff. In 
1964 he unified the daily New York Times and 
the Sunday edition, which had been separate, 
and he later broadened the paper’s editorial 
scope in such areas as religion, Science, and 
women’s news.
Sulzer, Salomon, original name s a l o m o n  
l o e w y  (b. March 30, 1804, Hohenems, Aus­
tria—d. Jan. 17, 1890, Vienna), Austrian 
Jewish cantor, considered the most important 
composer of synagogue music in the 19th Cen­
tury.

Sulzer was trained in cantorial singing from 
childhood, studying in Austria and Switzer­
land and travelling in France. In 1820 he was 
appointed cantor at Hohenems and served 
there for five years, during which time he 
modernized the liturgy and introduced choral 
music to the service. Called to Vienna as chief 
cantor in 1825, he embarked on the major 
task of reforming and reorganizing the musical 
parts of the liturgy and Publishing collections 
of newly harmonized traditional tunes, for 
which he earned the sobriquet “father of mod­
ern synagogue music” and the respect of such 
composers as Franz Liszt, Robert Schumann, 
and Franz Schubert. An important publica­
tion was Shir Zion (1840-66; “Song of Zion”), 
a comprehensive collection of music for the 
sabbath, festivals, and holy days, for can­
tor, choir, and congregational responses with 
optional organ accompaniment. The musical 
style was a compromise between traditional 
chant (for the cantor) and Protestant-like set­
tings for choir; the congregational responses 
were simple and not unlike Gregorian chant.

Sulzer also wrote secular pieces and as a 
singer was particularly noted for his perfor­
mances of Schubert’s songs. Highly honoured 
throughout Europe in his lifetime, his influ­
ence is strongiy feit in 2 0 th-century synagogue 
music.
Sulzer, William (b. March 18, 1863, Eliza­
beth, N.J., U.S.—d. Nov. 6 , 1941, New York
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City), U.S. political leader, Democratie gover- 
nor of New York (1913) who was impeached 
and removed from office as a result of his 
quarrel with the Tammany Hall Democratie 
political machine.

Admitted to the bar in New York (1884), 
Sulzer entered politics as a Democrat affili- 
ated with Tammany Hall. He served in the 
New York Assembly (1889-94) and in the 
U.S. House of Representatives (1895-1912), 
and in 1912 he was elected govemor of New 
York with the support of the Tammany orga­
nization. Soon after he took office, however, 
an intraparty fight between Sulzer and Tam­
many boss Charles F. Murphy led to Sulzer’s 
impeachment on charges that were ambiguous 
and referred to conduct prior to his election as 
govemor. The state Senate convicted him and 
removed him from office (Oct. 18, 1913) in 
an action that has been described as a political 
lynching and is widely regarded as a blatant 
example of the misuse of the impeachment 
process for political or partisan purposes. He 
was elected to the state Assembly in a special 
election (Nov. 4, 1913), but did not thereafter 
hold public office and engaged in the practice 
of law until his death.
sumac, any of certain species of shrubs and 
small trees belonging to the genus Rhus, in 
the cashew family (Anacardiaceae), native to 
temperate and subtropical zones. All sumacs 
have a milky or resinous sap, which in a few

S m o o th , or sc a r le t, s u m a c  {Rhus 
g la b ra)
Joan E. Rahn— EB Inc.

species can cause a contact dermatitis. Used 
in the past as a source of dyes, medicines, 
and beverages, sumacs are now valued as 
omamentals, soil binders, and cover plants. 
The sumacs grown for landscape use display 
a graceful habit, spectacular fall colour, or 
colourful fruit clusters.

The smooth, or scarlet, sumac (R. glabra), 
native to the eastern and central U.S., is the 
most common. It grows to a height of 6  metres 
( 2 0  feet), with an open, flattened crown and 
a few stout spreading branches. A cultivated 
variety has much dissected, fernlike leaves. 
Somewhat taller is the staghorn, or velvet, 
sumac (R. typhina), up to 9 m, named for the 
dense or velvety covering on new twigs. Its 
fall foliage is orange-red to purpie. It also has 
a variety with finely cut leaves.

Poison sumac, or poison elder (R. vernix, 
or in some classifications, Toxicodendron ver­
nix), is an attractive narrow shmb or small 
tree native to swampy acidic soil of eastem 
North America. It has whitish waxy berries 
on loose hanging stalks, unlike the upright 
reddish, fuzzy fruit clusters of other sumacs.
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The clear sap, which blackens on exposure to 
air, is extremely toxic for many people.

The smaller sumacs are the shining, winged, 
or dwarf sumac (R. copallina) and the lemon, 
or fragrant, sumac (R. aromatica). The former 
is often grown for its shiny leaves, the leaflets 
of which are connected by ribs along the axis, 
and showy reddish fruits. The fragrant sumac 
has three-parted leaves, scented when bruised; 
it forms a dense low shrub useful in landscap- 
ing.

The Sicilian sumac (R. coriaria), from the 
Mediterranean region, is cultivated as a source 
of tannin in southem Italy.
Sumanguru (fl. 13th Century), West African 
mier who conquered several small westem 
Sudanese States and molded them into a siz- 
able, if short-lived, empire. Because he was 
primarily a war leader, his mle did little to 
restore prosperity and political stability to the 
westem Sudan, which had been dismpted by 
years of warfare among rival kingdoms after 
the decline of the Ghana empire.

Little is known with certainty about Suman­
guru’s life. Before he began his career of con­
quest, he was mier of the kingdom of Kaniaga 
(located in what is today southwestem Mali), 
inhabited by the Susu (or Soso) people. After 
conquering many small States to the north 
and west, most of them former tributaries of 
Ghana, he captured (c. 1203) Kumbi, the Cap­
ital of the Ghana empire.

By capturing Kumbi, Sumangum no doubt 
hoped to gain control of the rich trans-Sa- 
haran trade, carried on for centuries between 
Ghana and the Muslim States of North Africa. 
Soon after Sumanguru’s conquest, however, 
Soninke (native peoples of Ghana) and North 
African merchants abandoned Kumbi and es­
tablished other trading centres at Jenne (now 
Djénné) and Walata (or Oualata). These soon 
replaced the former Ghanaian Capital as main 
centres of trade in the Sudan.

Sumangum is depicted in oral traditions as 
a cmel and mthless tyrant. Some historians 
attribute these traits as a probable cause for 
the exodus of traders from Kumbi. His in- 
ability to maintain law and order and his en- 
thusiastic adherence to the traditional religion 
of the Susu probably contributed as well to 
the disaffection of the predominantly Muslim 
merchant class. Whatever the reasons for the 
merchants’ departure, his failure tó establish 
control over trade in the Sudan was no doubt 
a major factor in the rapid decline of his em­
pire.

In the 1230s Sumangum’s power was chal- 
lenged by the kingdom of Kangaba, to the 
south, whose people, the Mandingo, objected 
to Susu suzerainty. In the Battle of Kirina 
(near present Koulikoro in the Republic of 
Mali) c. 1235, the Mandingo, led by Sundiata, 
defeated Sumangum. Power in the western 
Sudan then passed to Kangaba, forming the 
nucleus of a new Sudanese empire, Mali.
Sumarokov, Aleksandr Petrovich (b. Nov. 
25 [Nov. 14, old style], 1717, St. Petersburg— 
d. Oct. 12 [Oct. 1, O.S.], 1777, Moscow), Rus­
sian Neoclassical poet and dramatist, director 
of the first permanent theatre in St. Petersburg 
(1756-61) and author of several comedies 
and nine tragedies, including an adaptation of 
Hamlet (1748).

Influenced by French Neoclassical drama, 
Sumarokov transplanted the conventions of 
the French theatre to dramas dealing with 
Russian history. This earned him the flat­
tering epithet “Racine of the North.” In his 
tragedies, which usually had happy endings, 
he portrayed conflicts between love and duty; 
his comedies were satires on ignorance and 
provincialism. His lyric poetry is still read, 
although his plays are not. A high-minded 
aristocrat, he took the responsibilities of the

nobility seriously and published a journal, 
Trudolyubivaya pchela (1759; “The Industri- 
ous Bee”), in which he exposed corrupt offi­
cials and the abuses of serfdom. He retired in 
Moscow when he lost the favour of Catherine 
II and died in poverty.
Sumatera Barat, English west Sum atra , 
propinsi (province), west central Sumatra, In­
donesia, fronting the Indian Ocean to the west 
and bounded by the provinces of Sumatera 
Utara (North Sumatra) on the north, Riau on 
the northeast, Jambi on the southeast, and 
Bengkulu on the south. It has an area of 19,- 
220 sq mi (49,778 km) and includes the islands 
of Sibemt, Pagai Utara, and Pagai Selatar and 
the Sipura islands, all in the Mentawai group, 
located in the Indian Ocean across the Selat 
(strait) Mentawai from central Sumatra.

Westem Sumatra, long inhabited by Mi- 
nangkabau peoples, was settled by Indian im- 
migrants beginning in the 2nd Century ad  
and subsequently became part of the Buddhist 
Srivijaya Empire that flourished in southem 
Sumatra beginning in the 7th Century. With 
the decline of the Srivijaya Empire in the 
14th Century, the Hindu-Malay kingdom of 
Minangkabau was established, with Parian- 
gang as its Capital. The Minangkabau king 
converted to Isläm in the 16th Century. The 
Dutch entered the region in 1596 and began 
to establish a firm foothold in westem Suma­
tra. In the early 19th Century, control of the 
island passed temporarily to the British. The 
Dutch managed to reestablish themselves in 
the area after intervening on behalf of the Mi­
nangkabau royal family during the civil war 
known as the Padri War (1821-38). Dutch 
mle was then imposed throughout Minang­
kabau (roughly coextensive with what is now 
West Sumatra province).
The Japanese occupied Sumatra during 

World War II. After the war, Indonesian na- 
tionalists declared the formation of the Re­
public of Indonesia, and after a period of 
intense anticolonial struggle, Sumatera Barat, 
together with the rest Sumatra, was incorpo­
rated into the Republic of Indonesia in 1950. 
The province was a seat of rebellion against 
the Sukarno government in early 1958, and 
the Revolutionary Government of the Indone­
sian Republic was formed in Sumatera Barat 
with its headquarters at Bukittingi. The re­
bellion was cmshed by Indonesian forces in 
mid-1958 after aerial attacks on Padang and 
Bukittingi.

The Pegunungan (mountains) Barisan mn 
northwest-southeast; they are flanked by low­
lands on the Southern half and by swamps 
on the northern half of the westem coast. 
The Padang (Minangkabau) highlands on the 
eastem side of the mountains extend almost 
to the eastern boundary of the province. The 
mountain system consists of several parallel 
ridges surmounted by numerous active and 
extinct volcanoes, including Gunung (mount) 
Talang (8,516 ft [2,597 m]), Gunung Mera- 
pi (9,482 ft), and Gunung Singgalamg (9,449 
ft). Freshwater swamp forests are found at 
many places along the coast. The lowland rain 
forests of pine, teak, and mahogany extend to 
the hilly upland region. The mainstay of the 
economy is agriculture producing rice, com 
(maize), cassava, tea, coffee, rubber, pepper, 
tobacco, coconuts, and soybeans. Industries 
process foods and make cement, beverages, 
textiles, mbber goods, Chemicals, and trans­
port equipment. Roads mn the length of the 
province, and railway lines cross the central 
part. Padang is the provinical Capital. Mi­
nangkabau, Gayo-Ala, and Batak peoples are 
represented in the population, as are a small 
number of Indians and Chinese. Pop. (1980) 
3,406,816.
Sumatera Selatan, English south Suma­
tra , propinsi (province), southem Sumatra, 
Indonesia, bounded by the provinces of Lam- 
pung on the south, Bengkulu on the west, and

Jambi on the north; the Selat (strait) Karimata 
and the Java Sea are to the east. It covers an 
area of 40,034 sq mi (103,688 sq km) and 
includes Bangka, Billiton, Liat, Lepar, and 
Mendanan islands off the northeastern coast 
in the Java Sea.

There is mention in Chinese chronicles of the 
kingdom of Kantoli (early 6 th Century), with 
its capita! at Palembang. Southem Sumatra 
became pait of the Buddhist Srivijaya Em­
pire at Palembang that rose to power in the 
last quarter of the 7th Century. Buddhist mle 
was replaced by the Hindu Majapahit Em­
pire of eastern Java after the defeat of King 
Parameswara in 1377. The Majapahit Empire 
continued until the beginning of the 16th 
Century. The Muslim kingdom at Palembang 
bore the bmnt of Dutch and British attempts 
at colonial domination in the early 19th Cen­
tury. Dutch mle over that state was firmly 
established in 1823. The Japanese occupied 
the province during World War II. It became 
part of the Republic of Indonesia in 1950.

The Banjaran (mountains) Bengkulen, a por­
tion of the Pegunungan (mountains) Barisan, 
extend along the western border of Sumatera 
Selatan and are surmounted by volcanic cones 
with an average height of 8,000 ft (2,400 m), 
including Gunung (mount) Dempo (10,364 
ft) and Gunung Resagi (7,323 ft). The high­
lands descend rapidly to a wide plain that 
is separated from the northeastern coast by 
a belt of swamps as much as 150 mi (240 
km) wide. Sluggish and swollen rivers, includ­
ing the Air (river) Musi, Air Komering, and 
Air Ogan, have brought down huge quan­
tities of eroded materials from the westem 
highlands to form the freshwater and tidal 
swamps that open out into estuaries along 
the coast. The low-lying central plains are 
largely covered with swamp forests, and the 
seaward margins have mangrove swamps. The 
mountains are forested with oak, laurel, fern, 
conifers, and teak. Agriculture is the mainstay 
of the economy, and the main products in­
clude mbber, timber, coffee, tea, resin, spices, 
cinchona bark, rattan, pepper, corn (maize), 
and soybeans. Fmits and vegetables are also 
grown. Industries produce processed food, 
beverages, processed tobacco, textiles, carved 
wood and fumiture, paper, leather and mbber 
goods, Chemicals, nonmetallic mineral prod­
ucts, metal goods, machinery, and electrical 
and transport equipment. A Chemical fertilizer 
plant and oil refineries are located at Palem­
bang, the provincial Capital. Roads and the 
railway are located principally on the central 
lowlands and along the foot of the Bengkulen 
mountains and link Baturaja, Perabumulih, 
Muaraenim, Lahat, and Lubuk Linggau with 
Palembang. The population is made up of Mi­
nangkabau, Batak, Redjong-Lampong, Ban- 
tamese and Javanese peoples. There are also a 
few Indians and Chinese. Pop. (1980) 4,629,- 
801.
Sumatera Utara, English north Sumatra , 
propinsi (province), northem Sumatra, In­
donesia, bounded by the Indian Ocean on the 
west, the Strait of Malacca on the east, Aceh 
daerah istimewa (special district) on the north 
and northwest, and the provinces of Sumatera 
Barat (West Sumatra) on the south and Riau 
on the south and southeast. It covers an area 
of 27,351 sq mi (70,787 sq km) and includes 
the Indian Ocean islands of Nias, Mursala, 
and Pini and the Batu group.

The area formed part of the Buddhist Srivi­
jaya Empire of Palembang in the 7th Century 
and, later, of the Hindu Majapahit Empire 
of eastem Java, which lasted until the early 
16th Century. With the arrival of Islam and 
the establishment of the Sultanate of Aceh in 
the latter half of the 16th Century, northem 
Sumatra became part of the Aceh kingdom 
and was the site of battles between the Sultan 
of Aceh and the sultans of Southern Sumatra. 
Rivalry between the British and the Dutch



during the 17th and 18th centuries and the 
surrender of British interests in Sumatra to 
the Dutch in 1871 led to complete control of 
the province by the Dutch by 1903. Follow­
ing Japanese occupation during World War 
II, Sumatera Utara was incorporated into the 
Republic of Indonesia in 1950. Political un- 
rest in the province and requests for greater 
autonomy were suppressed by the Indonesian 
government in 1956.

The Batak Plateau of the Barisan Mountains 
runs northwest-southeast, covers about two- 
thirds of the province, and is surmounted by 
both active and extinct volcanic cones, includ­
ing Mount Sinabung (8,041 feet [2,451 m]), 
Mount Sibayak (6,870 feet [2,094 m]), and 
Mount Sorikmerapi (7,037 feet [2,145 m]). 
Near the centre of the plateau, at an elevation 
of 2,985 feet (910 m), is Lake Toba, with 
its Samosir Island. Samosir Island, 27 miles 
(44 km) long and 12 miles (19 km) wide, is 
linked with the westem shore of the lake by 
a narrow man-made isthmus. The plateau is 
flanked on the southwestem side by Coastal 
lowlands with swamps to the north and south. 
Flat lowlands extend northeastward from the 
plateau’s northeastern side, and a wide beit of 
swampland covers the southeastem part of the 
province. The Coastal regions, deeply indented 
by estuaries, are where most of the lowland 
settlements are situated. The Asahan River 
drains Lake Toba from its southeastem shore, 
and the Bammun, Bila, and Kuala rivers also 
descend from the eastem slopes of the plateau 
and flow into the Strait of Malacca. The Gadis 
River drains the western slopes into the Indian 
Ocean.
The plateau is covered by tropical rain forests 

of teak, ironwood, and banyan and by mixed 
subtropical forests including oak, maple, wal­
nut, and laurel. Bamboo is common in the 
uplands. The Coastal regions are covered with 
tidal and freshwater swamp forests, including a 
mangrove belt several miles wide. Agriculture, 
based on shifting cultivation, dominates the 
economy and produces rice, cassava, tobacco, 
mbber, palm oil, sisal, tea, coffee, pepper, and 
fruits and vegetables. Industries process foods 
and tobacco and produce beverages, textiles, 
carved wood, leather and mbber goods, Chem­
icals, metal goods, machinery, and transport 
equipment.
Roads and the railway mn parallel to the 

northeastern coast. Medan (the provincial 
Capital), Tanjungbalai, Tebingtinggi, Binjai, 
Pematangsiantar, and Sibolga are the chief 
towns. The population is mainly Achinese, 
Batak, and Coastal Malay. There are also Chi­
nese and Indians. Pop. (1988 est.) 10,132,300.
Sumatra, Indonesian Su m a t e r a , one of the 
Greater Sunda Islands and the second largest 
island (about 182,859 square miles [473,606 
square km], including adjoining islands) of In­
donesia. It is separated in the northeast from 
the Malay Peninsula by the Strait of Malacca 
and in the south from Java by the Sunda 
Strait.
The high Barisan Mountains mn northwest- 

southeast for 1 , 0 0 0  miles (1,600 km), reaching 
12,483 feet (3,805 m) at Mount Kerinci. East­
ward, flat, alluvial lands are drained by many
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rivers; the Hari River, navigable for 300 miles 
(480 km), is the longest. Lake Toba, with an 
area of 500 square miles (1,300 square km), 
is the largest of many mountain lakes.

Sumatra’s climate is hot, except in the high­
lands, and extremely moist. Vegetation in­
cludes the Pinus merkusii, the huge flower 
Rqfflesia, myrtles, bamboo, rhododendrons, 
orchids, and such trees as palm, oak, chestnut, 
ebony, ironwood, camphorwood, sandalwood, 
and mbber-producing types. The island’s ani­
mal life includes orangutan, various apes, ele- 
phant, tapir, tiger, the one-homed rhinoceros, 
gibbon, tree shrew, flying lemur, wild boar, 
and civet cat.

Sumatrans belong to the Oceanic branch 
of the Mongoloid race and the Austrone- 
sian (Malayo-Polynesian) language family. 
The Achinese inhabit northwestem Sumatra; 
the Gajo and Alas, the mountainous north- 
central area; the Batak, around and south of 
Lake Toba; and the Minangkabau (the largest 
ethnic group), the Padang highlands. South 
of Padang along the westem coast live the 
Redjang and Lebong mountain people and 
the Lampung Coastal dwellers. The Malays, 
a Coastal and riverine people dominating the 
eastem coast and the wide southem plains, 
speak the lingua franca of the archipelago, the 
basis for the Indonesian national language. 
The Minangkabau and the Batak have been 
most receptive to Westem-style education. 
Most Sumatrans are Muslims, though some 
are Christians and animists.
The principal cities are Palembang, Medan, 

and Padang. Some 90 percent of the popu­
lation is rural, with the highest density being 
around Medan in northeastern Sumatra. Col- 
onization from Java to relieve its overcrowd- 
ing has taken place in the Lampung province 
in southem Sumatra. The island is subdivided 
into seven provinsi (“provinces”)—Sumatera 
Utara (North Sumatra), Jambi, Riau, Sumat­
era Barat (West Sumatra), Sumatera Selatan 
(South Sumatra), Bengkulu, and Lampung— 
and Aceh daerah istimewa (special district).

Sumatrans have at times expressed dissat- 
isfaction at not receiving a greater financial 
return from the central government; insur- 
rections and other regional movements have 
taken place. Agricultural products grown for 
export are mbber, tobacco, tea, coffee, palm 
oil, ramie fibre, sisal, copra, betel nuts, kapok, 
peanuts (groundnuts), and pepper. The high­
land areas of Sumatera Utara grow vegetables 
for export. Subsistence crops include corn 
(maize), root crops, vegetables, and rice. About 
one-third of Indonesia’s timber comes from 
Sumatran forests, which also yield various oils 
and fibres. Sumatra and adjacent islands also 
have reserves of petroleum, natural gas, tin, 
bauxite, coal, gold, silver, and other minerals. 
The Umbilin coalfield near Sawahlunto covers 
about 40 square miles (105 square km). An­
other, older coalfield is at Bukit Asen, while 
newer resources are being developed at local- 
ities in Sumatera Selatan. The Dumai area of 
Riau province has some of the most produc­
tive oil wells in Indonesia; other areas have 
been developed at Palembang and Pangkalan 
Brandan. Road networks are fairly good in 
northeastern Sumatra, the Padang highlands, 
and southem Sumatra, but mountain trails 
and rivers are used elsewhere. The northwest- 
southeast Sumatra Highway was completed in 
the 1980s. Three separate and unconnected 
railway systems operate in northem, central, 
and Southern Sumatra. An Indonesian airline 
serves the major cities.
The influence of the Srivijaya kingdom in 

Palembang in the 1 Ith Century reached most 
of Sumatra, as well as other island and main­
land regions. In 1377 Srivijaya’s capita! feil 
to the Javanese Majapahit empire, and the 
kingdom never recovered in Sumatra. The 
European powers, first the Portuguese, then 
the Dutch and English, traded with, warred 
against, and established forts among the Coastal
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Sumatran principalities beginning in the 16th 
Century. Anglo-Dutch treaties in 1824 and 
1871 revoked English claims in Sumatra, and, 
through economie exploitation and adminis­
trative skills, the Dutch slowly opened the 
interior to their authority throughout the 19th 
Century. Aceh (Atjeh) was brought only grudg- 
ingly under Dutch control in the early 20th 
Century after 30 years of war. Sumatra was 
occupied by Japan in World War II and in 
1950 became part of the Republic of Indone­
sia. Pop. (1988 est.) island (including adjacent 
smaller islands), 35,835,000.
Sumava (central Europe): see Bohemian For­
est.
Sumba, Dutch s o e m b a , also called s a n d a l ­
w o o d , island, one of the Lesser Sunda Islands, 
Nusa Tenggara Timur provinsi (“province”), 
Indonesia, in the Indian Ocean across the 
Sumba Strait from Flores and west of Timor 
across the Savu Sea. With an area of 4,306 
square miles (11,153 square km), Sumba has 
mountains up to 4,000 feet (1,220 m) but no 
volcanoes; its rivers are largely unnavigable. 
The annual rainfall of about 64 inches (1,625 
mm) results in light forestation and much 
grassland, which feeds the fine Sandalwood 
breed of horse and the Ongole cattle, both 
more common in the east. Sumba’s woven 
cloth is famous for its design. Com (maize) is 
the main crop, but rice, coffee, fruit, tobacco, 
coconuts, and vegetables are grown, and co­
pra is exported; paddy rice is more common 
in the westem half of the island. Most inhab­
itants are animists, though some are Muslims 
and Christians. Polygamy is fairly common 
among the upper classes.

Forests of sandalwood, now mostly depleted, 
attracted attention to the island in the 17th 
Century. Treaties with the Dutch were con­
cluded in 1756 and again between 1845 (when 
the first Dutch official came to reside on the 
island) and 1874, but difficulties persisted with 
the inhabitants because of piracy and slave 
raids. The chief town is Waingapu, located on 
the northem coast; it has a good anchorage 
and an airport. Waikabubak is the administra­
tive centre for the westem part of the island, 
and Waikelo, in the northwest, is the chief 
port for that area. Pop. (1980) 355,073.
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Sumbawa, Dutch s o e m b a w a , island of the 
Lesser Sunda Islands, Nusa Tenggara Barat 
provinsi (“province”), Indonesia. Sumbawa, 
5,965 square miles (15,448 square km) in area, 
has several deeply cut bays producing numer­
ous peninsulas and the excellent harbour of 
Bima. The island is very mountainous, with 
rocky coasts and only a few small plains. Vol­
canic Mount Tambora (9,354 feet [2,851 m]) 
erupted in 1815, killing 50,000 persons and 
causing 35,000 more to emigrate. Because of 
shifting cultivation followed by grazing, large 
areas of the island are now covered only by 
thombush. Agriculture consists of wet rice 
cultivation and the raising of com (maize), 
beans, tubers, and some coffee and copra; 
cattle, goats, and horses are raised, partly for 
export. Sumbawa town has an airport, and a 
fair-weather road links it to the other main 
towns. Besar and Bima.

The inhabitants are of Malay stock, with the 
people in the west closely related to the Sasak 
of Lombok and those of Bima in the east 
much like the Makasarese in language and 
customs; Papuan, or Oceanic Negroid, traits 
are strong in the eastem interior. Isläm is the 
prevailing religion. Once part of the Javanese
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Majapahit kingdom, the Sumbawanese nobil­
ity in 1674 signed agreements with the Dutch 
that gave the Dutch East India Company some 
power over the island. In World War II it was 
occupied by Japan. Pop. (1980) 304,134.
Stirnen (city, Bulgaria): see Shumen.
Sumer, site of the earliest known civiliza­
tion, located in the southemmost part of 
Mesopotamia between the Tigris and the Eu- 
phrates rivers, in the area that later became 
Babylonia (modern southem Iraq from around 
Baghdad to the Persian Gulf).

Sumer was first settled between 4500 and 
4000 bc by a non-Semitic people who did not 
speak the Sumerian language. They now are 
called proto-Euphrateans or Ubaidians, after 
the village al-Ubaid, where their remains were 
first found. The Ubaidians were the first civi- 
lizing force in Sumer, draining the marshes for 
agriculture, developing trade, and establish- 
ing industries, including weaving, leatherwork, 
metalwork, masonry, and pottery. After the 
Ubaidian immigration to Mesopotamia, vari­
ous Semitic peoples infiltrated their territory, 
adding their cultures to the Ubaidian culture, 
and creating a high pre-Sumerian civilization.

The people called Sumerians, whose language 
became the prevailing language of the terri­
tory, probably came from around Anatolia, 
arriving in Sumer in about 3300 bc. By the 
3rd millennium bc the country was the site 
of at least 12 separate city-states: Kish, Erech, 
Ur, Sippar, Akshak, Larak, Nippur, Adab, 
Umma, Lagash, Bad-tibira, and Larsa. Each 
comprised a walled city and its surrounding 
villages and land, and each worshiped its own 
deity, whose temple was the central stmcture 
of the city. Political power originally belonged 
to the citizens, but, as rivalry between city- 
states increased, each adopted the institution 
of kingship. An extant document, The Sume­
rian King List, records that eight kings reigned 
before the great Flood. After the Flood, var­
ious city-states and their dynasties of kings 
temporarily gained power over the others. 
The first king to unite the separate city-states 
was Etana, mler of Kish (c. 2800 bc). There­
after, Kish, Erech, Ur, and Lagash vied for 
ascendancy for hundreds of years, rendering 
Sumer vulnerable to extemal conquerors, first 
the Elamites (c. 2530-2450 bc) and later the 
Akkadians, led by their king Sargon (reigned 
2334-2279 bc). Although Sargon’s dynasty 
lasted only about 1 0 0  years, it united the city- 
states and created a model of government that 
influenced all of Middle Eastem civilization.

After Sargon’s dynasty ended and Sumer re­
covered from a devastating invasion by the 
semi-barbaric Gutians, the city-states once 
again became independent. The high point of 
this final era of Sumerian civilization was the 
reign of the 3rd dynasty of Ur, whose first 
king, Ur-Nammu, published the earliest law 
code yet discovered in Mesopotamia.

After 1900 bc, when the Amorites conquered 
all of Mesopotamia, the Sumerians lost their 
separate identity, but they bequeathed their 
culture to their Semitic successors, and they 
left the world a number of technological 
and cultural contributions, including the first 
wheeled vehicles and potter’s wheels; the first 
system of writing, cuneiform; the first codes 
of law; and the first city-states.
Sumerian language, the oldest written 
language in history, spoken in southem 
Mesopotamia during the 3rd millennium bc. 
It was written in the cuneiform script. Lan­
guage scholars have not been able to prove the 
relationship of Sumerian to any other known 
language.

A brief treatment of the Sumerian language 
follows. For full treatment, see macropaedia: 
Languages of the World.

The history of Sumerian may be divided into 
four periods: Archaic Sumerian, Old (or Clas­
sical) Sumerian, New Sumerian, and Post- 
Sumerian. Archaic Sumerian is attested from 
about 3100 to about 2500 bc. It is represented 
by texts of business and administrative char­
acter as well as by school texts. Archaic Sume­
rian is still very poorly understood. Old (or 
Classical) Sumerian lasted from about 2500 to 
2300 bc and is represented mainly by records 
of the early miers of Lagash. These records in­
clude business, legal, and administrative texts, 
votive inscriptions, letters, and incantations. 
This form of Sumerian is much better under­
stood by scholars.

During the New Sumerian period the Semitic 
Akkadians took over the political hegemony 
of Babylonia. The use of the Akkadian lan­
guage spread at the expense of Sumerian. The 
New Sumerian period ended about 2000 bc, 
when the Semitic peoples from the desert de­
stroyed the 3rd dynasty of Ur and established 
the Semitic dynasties of Isin, Larsa, and Baby­
lon. The period of these dynasties is called the 
Old Babylonian period.

After 2000 bc the Sumerians lost their po­
litical identity and Sumerian gradually disap- 
peared as a spoken language, being replaced 
by Akkadian. It did, however, continue to be 
written to the very end of the use of cuneiform 
writing. This stage of the Sumerian language 
is called Post-Sumerian. In the early part of 
the Post-Sumerian period the use of written 
Sumerian is extensively attested in legal and 
administrative texts, as well as in royal inscrip­
tions, which are often bilingual, in Sumerian 
and Babylonian.

Sumerian has a rieh literature, which includes 
myths, epics, hymns, lamentations, rituals, 
incantations, proverbs, and the so-called wis­
dom compositions. Many of these texts were 
recorded in writing for the first time in the Old 
Babylonian period. For many centuries after 
Sumerian ceased to be spoken it was studied 
in the Babylonian schools. In Hellenistic times 
there were some cuneiform tablets that show 
Sumerian words transcribed in Greek letters. 
About the early Ist Century ad  all knowledge 
of the Sumerian language disappeared along 
with that of cuneiform writing. It was not 
rediscovered until after the decipherment of 
cuneiform writing in the early 19th Century.

Sumerian is an agglutinative language that 
uses prefixes, infixes, and Suffixes. The same 
roots are often used for both nouns and verbs, 
which are distinguished by the syntax and 
by different affixes. Sumerian has a relatively 
simple sound system, with 4 vowels and 16 
consonants. In Classical Sumerian consonants 
are not distinguished by voicing but by aspi- 
ration. Nouns are inflected for number and 
case. The plural number is indicated either by 
Suffixes or by reduplication. Verbal inflection 
is very complicated, involving prefixes, infixes, 
and Suffixes, all following a rigid order.

Several Sumerian dialects are known, includ­
ing eme-gir, the official dialect of Sumerian, 
and eme-SAL, the dialect often used in hymns 
and incantations. In 1976 scholars at the 
University of Pennsylvania (Philadelphia) un- 
dertook the Compilation of the first Standard 
Sumerian dictionary.
Sumerian writing, type of writing used by 
the ancient Sumerian civilization of south­
em Mesopotamia. It is the earliest form of 
cuneiform writing {q.v.).
Sumgait, city, Azerbaijan Soviet Socialist Re­
public, situated at the mouth of the Sum­
gait River as it enters the Caspian Sea, on 
the northem side of the Apsheron Peninsula. 
Founded in 1944 as a suburb of Baku and 
achieving city status in 1949, Sumgait grew 
rapidly as a major Chemical and metallurgi- 
cal centre, largely on the basis of petroleum 
from Apsheron and natural gas piped from 
Karadag. Its vast modern factories produce 
aluminum, steel from scrap, steel pipes for

the oil industry, synthetic mbber, fertilizers, 
detergents, and petrochemicals. Pop. (1989 
prelim.) 231,000.
sumi-e (Japanese painting): see suiboku-ga.
Sumitomo g r o u p , loose consortium of in­
dependent Japanese Companies. These Com­
panies were created out of the giant, family- 
owned Sumitomo business combine, or za- 
ibatsu {q.v.), that was broken up after World 
War II; the zaibatsu, in tum, grew out of the 
House of Sumitomo (Sumitomo-ke), one of 
the major Japanese merchant houses of the 
Tokugawa period (1603-1867).

The original Sumitomo enterprise, consist­
ing of copper mining and refining, was set up 
by Sumitomo Masatomo (1585-1652), who 
based his Operation on a refining process es­
tablished in 1590 by his brother-in-law. Late 
in the 17th Century the Company discovered 
and began working a huge copper find on the 
island of Shikoku; this mine became the ba­
sis of much of Sumitomo’s future enterprises. 
The House of Sumitomo established a close 
relationship with the Tokugawa shogunate, 
and, perhaps because of these ties, it was able 
to export large quantities of copper despite 
the general ban on overseas trade.

The link to the shogunate was at first detri- 
mental to Sumitomo in the early Meiji period 
(1868-1912), but the Company was quickly 
able to win the support of the new govem- 
ment. The Company began to diversify into 
such interests as copper products and steel- 
making and later into Chemicals and machin­
ery. A family-controlled holding Company, 
Sumitomo, Ltd. (Sumitomo Göshi Kaisha), 
was organized in 1921 to direct the emerg­
ing combine. In the 1930s Sumitomo became 
one of the largest zaibatsu in Japan, and by 
the end of World War II it controlled some 
135 Companies. With the postwar dissolution 
of the holding Company by the occupation 
authorities, the former subsidiaries became in­
dependent Companies.

In the 1950s these Companies began to reas- 
sociate. The new grouping that emerged was 
significantly different from the old zaibatsu 
in that there was no central, family-controlled 
holding Company; it was characterized instead 
by informal policy coordination between the 
various Company presidents and by a degree 
of financial interdependency among the Com­
panies. The Sumitomo group is composed of 
several dozen firms. All of the major firms 
are large multinational corporations based in 
Tokyo or Osaka and having offices and sub­
sidiaries overseas; some firms are engaged in 
joint ventures with foreign Companies.

Sumitomo Bank, Ltd. (Sumitomo Ginko), 
now one of Japan’s major commercial banks, 
was established in 1895. During the occupa­
tion it was called the Bank of Osaka, Ltd., 
taking its present name in 1952.

Sumitomo Chemical Company, Ltd. (Sumi­
tomo Kagaku Kögyö KK), was established in 
1925 and acquired its present name in 1934. 
Originally an Operation to recover sulfur and 
to produce fertilizer from the by-products of 
copper mining, the Company now manufac­
tures a wide range of Chemical products.

Sumitomo Electric Industries, Ltd. (Sumito­
mo Denki Kögyö KK), and Sumitomo Heavy 
Industries, Ltd. (Sumitomo Jükikai Kögyö 
KK), are descended from subsidiaries of Su­
mitomo’s copper interests. Sumitomo Electric, 
established in 1897, took its present name in 
1939. It is a major producer of electric wire 
and cable. Sumitomo Heavy Industries, which 
developed out of the machinery division of 
the mining Operation, was established as a 
separate Company in 1934 and took its pres­
ent name in 1975. The Company is engaged 
in shipbuilding and the manufacture of heavy 
machinery and equipment.

Three large corporations—Sumitomo Metal 
Mining Company, Ltd. (Sumitomo Kinzoku 
Közan KK), Sumitomo Metal Industries, Ltd.



(Sumitomo Kinzoku Kögyö KK), and Sumi­
tomo Light Metal Industries, Ltd. (Sumitomo 
Keikinzoku Kögyö KK)—have emerged from 
the first mining and smelting Operation es­
tablished in the late 16th Century. Sumitomo 
Metal Mining, the descendent of the original 
Company, took its present form in 1950. In 
addition to its primary interests in the min­
ing, smelting, and processing of nonferrous 
metals (excluding aluminum), its activities in­
clude the manufacture of electronics materials, 
Chemicals, and construction materials. Sumi­
tomo Metal Industries, established in 1935, 
was called Fusö Metal Industries during the 
postwar occupation. The Company manufac­
tures steel and a variety of steel products. 
Sumitomo Light Metal Industries, formerly a 
division of Sumitomo Metal Industries, was 
set up as an independent Company in 1959. 
The Company is engaged primarily in the 
manufacture of rolled aluminum. It also has 
an aluminum-smelting subsidiary and inter­
ests in bauxite mines.
Sumiyoshi Gukei, original name sumiyoshi 
hirozumi (b. 1631, Kyöto, Japan—d. April 
25, 1705, Edo [now Tokyo]), Japanese painter 
of the early Edo period (1603-1867) who 
became the first official painter of the Toku­
gawa shogunate that ruled the country. Gukei 
came from the Yamato-e (painting based on 
Japanese subjects and techniques) background, 
as against the Kara-e (painting strongiy influ­
enced by Chinese art) background. His father, 
Jokei (1599-1670), of the Tosa family (a family 
of Yamato-e painters), had assumed the name 
Sumiyoshi in 1662, but it was Gukei who 
established the Sumiyoshi school of painting 
and contributed to the spread of Yamato-e in 
Edo (now Tokyo), as the Tosa school painters 
had done in Kyöto. His “Rakuchü rakugai 
zumaki” (scenes of Kyöto and its environs) is 
remarkable for its vividness of style and the 
way the daily life of courtiers and townsmen, 
as well as of country folks, is depicted with a 
powerful sense of reality and humour. These 
qualities were exceptional among the Yama­
to-e painters of the time.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

summary jurisdiction, in Anglo-American 
law, jurisdiction of a magistrate or judge to 
conduct proceedings resulting in a conviction 
or order without trial by jury. Since in the 
later common law the only recognized mode 
of trial, except in cases of contempt, was jury 
trial, summary jurisdiction is almost entirely 
a creation of Statute. In the United States, 
despite federal and state constitutional provi­
sions guaranteeing trial by jury, it is generally 
held that certain petty offenses, such as dis- 
turbing the peace, may be tried summarily. 
The trial of such cases is usually more infor­
mal and expeditious than those for more seri­
ous offenses. Civil suits in which the amounts 
are small may also be tried without a jury.
In England crimes are classified as either 

summary offenses, which are tried by magis- 
trates’ courts, or indictable offenses, for which 
there is a right to a jury trial. There are also 
offenses that may in some cases be treated in 
either way. Since the mid-20th Century, most 
petty offenses punishable by imprisonment for 
more than three months may be tried on in- 
dictment. The English law also includes some 
civil proceedings within the summary jurisdic­
tion of magistrates.
Summation, in neurophysiology, the additive 
effect of several electrical impulses on a neu- 
romuscular junction, the junction between a 
nerve cell and a muscle cell. Individually the 
stimuli cannot evoke a response, but collec- 
tively they can. Successive Stimuli on one 
nerve are called temporal Summation; the ad­

dition of simultaneous stimuli from several 
conducting fibres is called spatial summation.
Summer, wärmest season of the year, between 
spring and autumn. In the Northem Hemi­
sphere, it is usually defined as the period be­
tween the summer solstice (year’s longest day), 
June 21 or 22, and the autumnal equinox 
(day and night equal in length), September 22 
or 23; and in the Southem Hemisphere, as the 
period between December 22 or 23 and March 
20 or 21. The temperature contrast between 
summer and the other seasons exists only in 
middle and high latitudes; temperatures in the 
equatorial regions generally vary little from 
month to month. For physical causes of the 
seasons, see season.

The concept of summer in European lan­
guages is associated with growth and maturity, 
especially that of cultivated plants, and indeed 
summer is the season of greatest plant growth 
in regions with sufficiënt summer rainfall. 
Festivals and rites have been used in many 
cultures to celebrate summer in recognition of 
its importance in food production.

A period of exceptionally hot weather, of­
ten with high humidity, during the summer 
is called a heat wave. Such an occurrence in 
the temperate regions of the Northern Hemi­
sphere in the latter part of summer is some­
times called the dog days.
summer camp, any combined recreational 
and educational facility designed to acquaint 
urban children with outdoor life. The earliest 
camps were started in the United States about 
1885 when reaction to increased urbaniza- 
tion led to various back-to-nature movements. 
These attempts at rediscovering the outdoors, 
plus long summer vacations, led to the devel­
opment of summer camps, which were at first 
exclusively for boys. Camps for girls date from 
about 1900, and since that time coeducational 
camps have developed as well.

The periods of summer camps vary from 
one or two weeks to about eight weeks, and 
the children in attendance range in age from 
about 6  to 18 years. Since the earliest camps 
that stressed masculine fratemity and the sim­
ple life, many different types have developed 
with a wide variety of emphases, from so- 
called wilderness camps, where children live 
in tehts and cook their own food, to camps 
with heated cabins, hot showers, swimming 
pools, and an elaborate cuisine. Some camps 
offer only the land and water sports peculiar 
to their locale plus some arts-and-crafts activi­
ties; others may be directed toward furthering 
a natural talent or a special interest. There are, 
for example, art and music camps and others 
devoted to baseball, horseback riding, tennis, 
and sailing. There are also remedial camps for 
children having difficulty in school and others 
dedicated to such goals as weight reduction.
Summer Offensive (World War I): see June
Offensive.
summer squash, a type of squash (q.v.).
summer theatre, also called summer stock, 
or STRAWHAT theatre, in American the­
atre, productions staged during the summer 
months (the off-season for professional the­
atre) by professional touring Companies at 
theatres generally located near resort areas. 
Usually featuring a well-known star, the plays 
are often Broadway hits of previous seasons 
or new plays being tested for the Broadway 
stage. The original concept of summer the­
atre, dating from the late 19th Century, was 
to combine Broadway talent with young un­
known actors, giving them experience in the 
professional theatre.

There are more than 300 summer theatres 
in the United States, including tents, perma­
nent theatres, and showboats housing musical 
revues. Some of the better-known summer 
theatres are the Elitch’s Gardens in Denver, 
Colo, (established in 1891); the Bucks County
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Playhouse in New Hope, Pa.; the Westport 
Country Playhouse in Westport, Conn.; and 
the American Shakespeare Festival Theatre in 
Stratford, Conn.
Summerhill School, experimental primary 
and secondary coeducational boarding school 
in Leiston, Suffolk, Eng. Founded in 1921, it is 
famous for the revolutionary educational the­
ories of its headmaster, A.S. Neill. The teach­
ing methods and curriculum are flexible, and 
the accent is on contemporary needs rather 
than the traditional classical course of studies, 
although those also are offered. The school is 
self-goveming (students and staff each have a 
voice in policy matters), and dass attendance 
is optional; the children are free to do as they 
please except in concerns of safety, health, or 
interference with the rights of others. There 
are six forms (classes) organized more accord­
ing to ability than to age. The curriculum is 
pre-university, with a heavy emphasis on arts 
and crafts. Although some have criticized its 
modern methods, its goals are traditional: to 
encourage personal achievement and integrity 
and to prepare students for advanced educa­
tion and professional careers.
Summerside, town, seat (1876) of Prince 
county, on the southem coast of Prince Ed­
ward Island, Canada, on Bedeque Bay and 
Northumberland Strait, 38 miles (61 km) west 
of Charlottetown. Settled in 1780 as Green’s 
Shore by Daniel Green (a Quaker Loyalist 
from Pennsylvania, U.S ), it was renamed for 
an inn, Summerside House, established there 
in 1840 by Joseph, the youngest son of the 
founder. A fishing port and summer resort, 
the town is the centre of a silver fox- and 
mink-farming region and of the Malpeque 
Bay oyster industry; the Acadian Museum has 
early 19th-century farm implements. Nearby 
is an airport and a Royal Canadian Air Force 
training base. Inc. 1877. Pop. (1986) town, 
8,020; metropolitan area, 15,614.
Summersville, city, seat of Nicholas county, 
central West Virginia, U.S., near the Gauley 
River, 45 miles (72 km) east of Charleston. 
Founded on Peters Creek in 1824 and named 
for Judge Lewis Summers, it was incorporated 
in 1897. In July 1861, Nancy Hart, the noted 
Confederate spy, led an attack upon the town, 
capturing a Union force and burning most of 
the buildings. She was later captured but es- 
caped to Confederate lines, returning to settle 
in the locality after the war. Camifex Ferry 
Battlefield State Park (156 acres [63 hectares]), 
10 miles (16 km) Southwest on the banks of 
the Gauley River, is the site of an Ameri­
can Civil War engagement (Sept. 10, 1861) 
where Union troops, led by General William 
S. Rosecrans, defeated a Confederate force 
under Brigadier General John B. Floyd. Sum­
mersville Lake was dammed (1966) on the 
Gauley River for flood control and recreation. 
Part of the Monongahela National Forest is 
east of the city. Lumbering, sawmilling, and 
agriculture (milk, potatoes, and corn [maize]) 
are the main economic activities. Pop. (1986 
est.) 3,150.
Summit, village, Cook county, northeastern 
Illinois, U.S., just west of Chicago, straddling 
the watershed between the Great Lakes and 
the Mississippi River. Named for the ridge 
separating the watershed, it was the site of a 
portage (route used for carrying boats over­
land) used (1673) by the explorers Jacques 
Marquette and Louis Jolliet. The spot, des­
ignated as a national historie site, marks the 
west end of the portage that connected the wa­
ters of the Great Lakes (and the St. Lawrence 
River) with those of the Mississippi River 
(and the Gulf of Mexico). An artery of travel 
used by Indians in their migrations and by 
für traders, it was an early factor (preceding



summons 386

the Illinois and Michigan Canal) in Chicago’s 
commercial growth.

Although primarily a residential suburb, 
Summit has the Argo plant, one of the world’s 
largest corn products Companies. Inc. 1890. 
Pop. (1980) 10,110.
summons, also called citation, in law, doc­
ument issued by a court ordering a specific 
person to appear at a specific time for some 
specific purpose. It is issued either directly to 
the person or to a law officer who must carry 
out the instructions. Often the purpose of a 
citation or summons is to require a person 
to answer charges or a complaint filed against 
him. It may also be used simply to notify 
a person that he has an interest in the pro­
ceedings at hand, which it would be to his 
advantage to attend.
Sumner, Charles (b. Jan. 6 , 1811, Boston— 
d. March 11, 1874, Washington, D.C.), U.S. 
statesman of the American Civil War period 
dedicated to human equality and to the abo­
lition of slavery.

Charles Sumner
By courtesy of the Library of Congress, Washington,
D.C.

A graduate of Harvard Law School (1833), 
Sumner crusaded for many causes, includ­
ing prison reform, world peace, and Horace 
Mann’s educational reforms. It was in his long 
service as a U.S. senator from Massachusetts 
(1852-74), however, that he exercised his ma­
jor influence on history. He bitterly attacked 
the Compromise of 1850, which attempted 
to balance the demands of North against 
South. On May 19/20, 1856, he denounced 
the “Crime against Kansas” (the Kansas-Ne- 
braska Act) as “in every respect a swindle” and 
characterized its authors, Senators Andrew P. 
Butler and Stephen A. Douglas, as myrmidons 
(follöwers) of slavery. Two days later Con- 
gressman Preston S. Brooks of South Carolina 
invaded the Senate, labelled the speech a libel 
on his state and on his uncle, Senator Butler, 
and then severely beat Sumner with a cane. It 
took three years for Sumner to recover from 
the beating.

Sumner was chairman of the Senate For­
eign Relations Committee from March 1861 
to March 1871. Close acquaintanceships with 
prominent Englishmen such as Richard Cob- 
den, John Bright, William Ewart Gladstone, 
and other European leaders—gained during 
his several European sojoums (1837-40)— 
afforded him unusual understanding of and 
influence in international affairs. He helped 
preserve peace between Britain and the United 
States by persuading President Lincoln to give 
up Confederate commissioners James M. Ma­
son and John Slidell after their capture aboard 
the “Trent” in November 1861.

Sumner opposed President Lincoln and later 
Pres. Andrew Johnson on post-war Recon­
struction policy. He took the position that 
the defeated South was a conquered province

outside the protection of the Constitution, 
and that the Confederate States should pro­
vide constitutional guarantees of equal voting 
rights to blacks before those States could be 
readmitted to the Union.

In 1870 Sumner helped defeat Pres. Ulysses 
S. Grant’s proposal to annex Santo Domingo. 
As a result, Grant apparently brought about 
Sumner’s removal from the chairmanship of 
the Foreign Relations Committee, a blow that 
almost broke Sumner.

In a move for magnanimity toward the de­
feated South, Sumner introduced a Senate 
resolution (1872) providing that the names of 
battles between fellow citizens should not be 
placed on the regimental colours of the U.S. 
Army. Reaction in his home state was imme- 
diate and bitter. The Massachusetts legislature 
censured the resolution as “an insult to the 
loyal soldiery of the nation” and as meeting 
“the unqualified condemnation of the peo­
ple of the Commonwealth.” Two years later, 
however, the legislature rescinded its action. 
Shortly after receiving news that he had been 
exonerated, Sumner suffered a fatal heart at­
tack.
b i b l i o g r a p h y . C o m p le te  W orks, with an intro­
duction by G.F. Hoar (1900); David Donald,
C h arles  S u m n e r  a n d  th e  C o m in g  o f  th e  C iv il W a r  
(1960).
Sumner, James Batcheller (b. Nov. 19, 
1887, Canton, Mass., U.S.—d. Aug. 12, 1955, 
Buffalo, N.Y.), U.S. biochemist who was the 
first to crystallize an enzyme, an achievement 
that led to knowledge of the protein nature of 
enzymes and earned him, with John Howard 
Northrop and Wendell Meredith Stanley, the 
1946 Nobel Prize for Chemistry.
After crystallizing the enzyme urease in 

1926, Sumner went to Stockholm to study 
with Hans von Euler-Chelpin and Theodor 
(The) Svedberg. He crystallized the enzyme 
catalase in 1937 and also contributed to the 
purification of several other enzymes. Profes­
sor at the Cornell University Medical School, 
Ithaca, N.Y. (1929-55), in 1947 he became 
director of the Cornell laboratory of enzyme 
chemistry, an Institution that was established 
in recognition of his work.
Sumner, William Graham (b. Oct. 30,1840, 
Paterson, N.J., U.S.—d. April 12, 1910, Engle- 
wood, N.J.), U.S. sociologist and economist, 
prolific publicist of Social Darwinism.

Like the British philosopher Herbert Spencer, 
Sumner, who taught at Yale from 1872 to 
1909, expounded in many essays his firm be­
lief in laissez-faire, individual liberty, and the 
innate inequalities among men. He viewed 
competition for property and social status as 
resulting in a beneficent elimination of the 
ill adapted and the preservation of racial 
soundness and cultural vigour. For him the 
middle-class Protestant ethic of hard work, 
thrift, and sobriety was conducive to whole-

William Graham Sumner, detail of an 
oil painting by John Henry Niemeyer; 
in the Yale University Art Gallery
By courtesy of the Yale University Art Gallery, 
bequest of the artist

some family life and sound public morality. 
Foreseeing the drift toward the welfare state,

but considering poverty the natural result of 
inherent inferiorities, he opposed all reform 
proposals that smacked of paternalism because 
they would impose excessive economie bur- 
dens on the middle class, his “forgotten man.” 
In his best known work, Folkways (1907), he 
stated that customs and morals originate in 
instinctive responses to the stimuli of hunger, 
sex, vanity, and fear. He emphasized the irra- 
tionality of folk customs and their resistance 
to reform. Sumner’s notes became the basis 
of The Science of Society, 4 vol. (1927-28), 
edited by Albert G. Keiler.
Sumo, Indian people of the eastern Coastal 
plain of Nicaragua, closely related to the neigh- 
bouring Miskito people. There were about
2,000 or more Sumo living in the region in 
the 1970s. Their language is thought by some 
authorities to be related to the Chibchan fam­
ily. The Sumo are agricultural, their staple 
crop being sweet manioc (yuca). They also 
grow corn (maize), sweet potatoes, squash, 
tomatoes, and beans. Cultivation is of the 
slash-and-burn pattern; planting is done with 
the digging stick. They live in small villages, 
formerly in communal dwellings but nowa- 
days in single-family thatched huts. Among 
their crafts are basketry, weaving, pottery, and 
the making of bark cloth. Their clothing is 
semitraditional; commercial cloth and Euro­
pean styles are becoming common. They be- 
lieve in spirits associated with nature, and each 
village usually has a shaman who can placate 
malevolent spirits and free sick people from 
their influence. There is a well-developed oral 
literature, consisting mainly of mythology and 
history. See also Miskito.
sumo, style of Japanese wrestling in which 
weight, size, and strength are of the greatest 
importance, though speed and suddenness of

Sumo wrestling in Japan; referee in traditional robe 
at left
Burt Glinn— Magnum

attack are also useful. The object is to propel 
the opponent out of a ring about 15 feet (4.6 
metres) in diameter or to force him to touch 
the ground with any part of his body other 
than his feet. The wrestlers wear only loin- 
cloths and grip each other by the belt.

In Japan, sumo wrestling was under Impe­
rial patronage between 710 and 1185 and was 
a populär spectator sport. During this era it 
was refined from a brutal Submission specta- 
cle into a highly ritualized toppling match in 
which victory could be gained by forcing the 
opponent out of a 15-foot circle. Then, under 
the shoguns, public matches were banned, and 
martial forms of the sport for the samurai, or 
military caste, were emphasized instead. Pro­
fessional sumo wrestling in Japan dates from 
the revival of public matches after 1600 and 
is often called the Japanese national sport. 
Six great championships are held annually, 
attracting immense crowds, and several hun- 
dred athletes make their living at this sport. A 
complex system of ranking leads to the des-



ignation of Yokozuna, or “grand Champion.” 
The list of men awarded this title commences 
with Akashi Shiganosuke, victor in 1632. Spe- 
cially selected youths are brought up into 
the profession and fed a special protein diet, 
which creates immense, bulky bodies. Excep- 
tionally agile men weighing 300 pounds or 
more are common in this sport. Lengthy rit- 
uals and elaborate posturings accompany the 
bouts, which are, by contrast, quite brief, last- 
ing only a few seconds.
sump pump, device that removes accumula- 
tions of water or other liquids from a sump 
pit, the lowest point in a drainage system. If 
the sump pit is wet only intermittently {e.g., 
the basement sump of a house), a self-priming 
pump is used, generally one equipped with a 
mechanism to start it automatically as needed. 
If the sump is always wet (e.g., the oil sump 
in an automobile engine or the water sump 
in a mine), a non-self-priming pump may be 
allowed to run continuously.
sumptuary law, any law designed to pre­
vent or control the consumption of specific 
goods. The term originally denoted regula- 
tions restricting extravagance in food, drink, 
dress, and household equipment, usually for 
religious or moral reasons. More recently, the 
term has been applied to laws that either di­
rectly prohibit the manufacture or consump­
tion of certain commodities or that restrict 
their consumption indirectly through excise 
taxes. The more recent regulations are ordi- 
narily defended on religious, moral, or social 
grounds, although often they are retained for 
their revenue productivity.

Sumptuary laws date back to ancient times; 
an ancient Greek law forbade inhabitants of 
Laconia to attend drinking entertainments. 
Sumptuary laws later were enacted in many 
European countries. During the reign of En­
glands Edward II a proclamation was issued 
against the “outrageous and excessive multi- 
tude of meats and dishes which the great men 
of the Kingdom had used, and still used, in 
their castles.” Such legislation was enacted in 
some of the American colonies in the 17th 
Century but was not strictly enforced. Sump­
tuary laws were passed in Japan with a fre- 
quency and minuteness of scope that has no 
parallel in Westem history.
In modem times sumptuary laws have not 

been as far-reaching as the ancient enact- 
ments. An exception was the Prohibition (q.v.) 
Amendment to the U.S. Constitution (in effect 
1919—33) outlawing the manufacture, trans­
port, and sale of alcoholic beverages.
Sümra f a m i l y , dynasty under which the 
Lower Sind (in present-day Pakistan) appears 
to have gained its independence in the 11 th 
Century. The house is given an Arab pedigree 
by its chroniclers, but historians believe it to 
be of Räjput origin. The Sümras mied with 
relative success for more than three centuries, 
after which they were supplanted by the Sam- 
mäs, who continued to govern Sind until its 
conquest by Akbar.
In the 13th and early 14th centuries the Süm­

ras had to stave off the intermittent attempts 
of Delhi sultans to claim suzerainty, but over 
time they became recognized as miers of an 
independent principality.
Sumter, city, seat (1798) of Sumter County, 
east central South Carolina, U.S. Settled in 
1785, it was named Sumterville (shortened in 
1856) in honour of the Revolutionary War 
general Thomas Sumter. In an agricultural 
area and once a typical cotton plantation vil­
lage, Sumter is now primarily a commercial 
and tmcking centre. Cotton and tobacco are 
still the chief cash crops. Industrial activities 
include food processing and the manufacture 
of fumiture, batteries, and clothing; there are 
also veneer plants, textile-print and wool-dye- 
ing works, cotton-oil mills, and fertilizer-mix- 
ing plants.

Sumter is the site of Morris College (1908; 
Baptist), Sumter Area Technical College 
(1962), and of a branch of the University of 
South Carolina (1966). The Swan Lake Iris 
Gardens in the city are known for their old 
cypress trees, azaleas, and camellias, as well as 
irises. Shaw Air Force Base and Dingle’s Mill 
Battleground, site of one of the last battles of 
the American Civil War (April 9, 1865), are 
nearby. Eighteen miles Southwest of Sumter is 
Poinsett State Park, named for Joel Poinsett, 
who introduced the poinsettia (of Mexican 
origin) to the U.S. Inc. town, 1845; city, 1887. 
Pop. (1980)24,890.
Sumter, Thomas (b. Aug. 14, 1734, Hanover 
County, Va.—d. June 1, 1832, South Mount, 
S.C., U.S.), legislator and officer in the U.S. 
War of Independence, remembered for his 
leadership of troops against British forces in 
North and South Carolina, where he earned 
the sobriquet of “Carolina Gamecock.” 

Sumter served in the French and Indian War 
and later moved to South Carolina. After the 
fall of Charleston (1780) he escaped to North 
Carolina, where he became brigadier general 
of state troops. After successes over the British 
at Catawba and at Hanging Rock (Lancaster 
County), he was defeated the same year at 
Fishing Creek (Chester County). He defeated 
Mayor Wemyss at Fishdam Ford and repulsed 
Col. Banastre Tarleton at Blackstock (both 
in Union County) in November 1780. After 
the war Sumter served in the U.S. House of 
Representatives (1789-93; 1797-1801) and in 
the U.S. Senate (1801-10). He was the last 
surviving general officer of the War of Inde­
pendence. Ft. Sumter in Charleston Härbor 
was named for him.
Sumy, oblast (administrative region), 
Ukrainian Soviet Socialist Republic, occupy- 
ing an area of 9,200 sq mi (23,800 sq km) 
on the southwestem margins of the Central 
Russian Upland. In the north in the Desna 
Basin is mixed forest, with extensive areas 
of marsh. South of the Seym River is forest 
steppe on soils of such high fertility that most 
of the natural Vegetation of oak wood and 
steppe grasses has been cleared and put under 
the plow. Agriculture dominates the economy, 
chiefly cultivation of grains, sugar beets, to­
bacco, hemp, and potatoes; many cattle are 
kept. The reliance on agriculture has led to 
a steady decline of overall population since 
1939, despite an increasing urban population. 
Cities, including Sumy, an administrative and 
Chemical centre, are small and engaged prin- 
cipally in processing farm produce, especially 
sugar refining. Some petroleum is obtained in 
the south of the oblast at Kachanovo. Pop. 
(1983 est.) 1,444,000.
Sumy, city and administrative centre of Sumy 
oblast (administrative region), Ukrainian So­
viet Socialist Republic, on the Psyol River. 
Although a settlement existed there in the 
8th and 9th centuries, Sumy was founded as 
a fortress in 1652 and as a town in 1780. 
Among survivals of its past are the Cathedral 
of the Transfiguration and Church of the Res- 
urrection, both 18th Century. Modem Sumy’s 
industries produce machinery for the Chemical 
industry, electron microscopes, pumps, and 
fertilizers and other Chemicals. Light industries 
include sugar refining and other food process­
ing and the production of clothing, footwear, 
and fumiture. A teacher-training institute is 
also located there. Pop. (1983 est.) 248,000.
Sun, star around which the Earth and the 
other components of the solar system revolve. 
It is the dominant body of the system, com- 
prising more than 99 percent of its entire 
mass. The Sun is a source of an enormous 
amount of energy, a portion of which provides 
the Earth with the light and heat necessary to 
support life.
A brief treatment of the Sun follows. For füll 

treatment, see macropaedia: Solar System.

387 Sun

The Sun is a sphere of luminous gas 1,392,- 
000 kilometres (864,950 miles) in diameter, 
lts mass is 1.99 x 10 30 kilograms, or about
330,000 times the mass of the Earth. The Sun 
generates energy by nuclear fusion reactions 
in its core at a rate of 3.86 x 10 33 ergs per sec­
ond. Although its core temperature is close to 
14,000,000 K, the temperature of the surface 
of the Sun (the photosphere) is only about 
5,800 K. This is average in terms of stellar 
temperatures, and the Sun is an average star 
in every respect. Just one of 100,000,000,000 
stars in the Milky Way Galaxy, it is classified 
as a yellow dwarf of spectral class G2 and 
falls in the middle of the main sequence on 
the Hertzsprung-Russell diagram. The Sun’s 
apparent magnitude is —26.5, but its absolute 
magnitude—the brightness it would appear to 
have at a Standard distance of 10 parsecs (32.6 
light-years)—is a mere +4.6, which is near the 
limit of naked-eye visibility. The Sun appears 
extremely bright to the terrestrial observer 
only because it is the star nearest the Earth, 
lying at an average distance of 149,600,000 
km (92,957,000 mi).

The Sun is so massive that its constituent 
matter is strongiy compressed by gravity. At 
the Sun’s core, the compressed gas is at such a 
high temperature that nuclear fusion reactions 
are triggered. The dominant energy-producing 
reaction at the core is the proton-proton chain. 
Under intense heat and pressure protons (hy­
drogen nuclei) collide and combine one after 
the other to form stable helium nuclei. The 
helium nuclei are slightly less massive than 
the protons that combined to produce them, 
and this residual mass is released as energy. 
The Sun converts 4,000,000 tons of matter 
into energy every second; this is a negligible 
Proportion of its total mass. Energy is first re­
leased as gamma rays, but this form of electro­
magnetic radiation undergoes a considerable 
number of interactions with overlying material 
on its way to the photosphere. Several hun- 
dreds of thousands of years later, the degraded 
radiation emerges mainly as visible light and 
infrared radiation (heat). A by-product of the 
proton-proton reaction is neutrinos. Because 
these particles have neither mass nor electrical 
charge, they escape from the Sun at the speed 
of light. Recent experiments designed to detect 
solar neutrinos reaching the Earth, however, 
have found fewer than expected. This discrep- 
ancy suggests that the Sun’s core temperature 
may be slightly cooler than 14,000,000 K or 
that the exact mix of elements at the core is 
different from that inferred from the compo­
sition of its surface layers.

Solar radiation emerges at the photosphere. 
Detailed spectral studies reveal that the com­
position of this region is 90 percent hydrogen, 
8 percent helium, and a small admixture of 
heavy elements (e.g. iron, calcium, and so­
dium). This reflects the Chemical makeup of 
the material from which the Sun was formed, 
though fusion reactions will have altered the 
mix in the interior.

Observations of the photosphere show that 
the Sun rotates slowly. Because it is a gaseous 
body, however, the Sun spins at different rates 
at different latitudes, with the equatorial re­
gions spinning fastest. One rotation takes 33 
days at the poles, but only 25 days at the 
equator. On more detailed examination, the 
photosphere is found to be in constant mo­
tion, literally bubbling up and down as energy 
emerges in a network of 1,000-km wide gran- 
ulation cells. It has been recently established 
that the whole solar surface oscillates back and 
forth about 4 km every 2 hours 40 minutes— 
nearly twice the predicted resonant period of 
Vibration for the Sun.
The appearance of the photosphere is con- 

tinually changing, with an increase or de-
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crease in the number of sunspots. These areas 
of the solar surface, which may measure as 
much as 50,000 km (31,000 miles) across, 
are places where strong local magnetic fields 
inhibit the normal convective motions of the 
photosphere. The gas inside a sunspot is about
1,500 K cooler than its surroundings, and so 
the spot appears dark against the Sun’s disk.

Magnetic activity extends into the Sun’s at­
mosphere. Upward-moving jets of gas, called 
spicules, emerge from the chromosphere, the 
inner atmosphere that extends out to about
20,000 km (12,000 miles) above the solar sur­
face. The spicules apparently follow the same 
loops of magnetic field that break through the 
photosphere to cause sunspots. In the corona, 
the outer atmosphere comprising the lumi­
nous envelope of the Sun, sudden changes 
in the local magnetic fields appear to result 
in the formation of prominences, particularly 
of the eruptive variety. These are flamelike 
protuberances of coronal matter in which 
constituent atoms and ions emit light upon 
capturing electrons. Another type of feature, 
known as a loop prominence, is produced 
by matter ejected into the corona by so­
lar flares, which are violent eruptions associ­
ated with rapidly evolving magnetic fields in 
photospheric sunspot regions. Such eruptions 
release streams of high-speed electrons and 
atomic nuclei in addition to large amounts of 
ultraviolet, gamma, and X radiation into the 
solar system. The flares increase the intensity 
of the solar wind (q.v.), a continuous outflow 
of charged particles from the corona. The so­
lar wind moves through interplanetary space 
at speeds ranging from 350 to 700 km (220 to 
440 miles) per second, and it extends at least 
to the orbit of Neptune.

The solar activity cycle, during which the 
number of sunspots, prominences, and flares 
increase from minimum to maximum before 
decreasing again, extends for a period of 11 
years. Although this cycle has recurred regu­
larly for many thousands of years, the Sun ap­
pears to have remained virtually unchanged. 
The Sun is not expected to undergo any 
dramatic changes for another 5 billion years, 
when it will expand into a red giant star as it 
approaches the later stages of its life (see star).
Sun, The, morning newspaper published in 
Baltimore, long one of the most influential 
dailies in the United States. It was founded 
in Baltimore in 1837 by A.S. Abell as a 
four-page tabloid. Abell dedicated The Sun to 
printing the news without regard to its editor’s 
prejudices, and within a year its circulation 
exceeded 12,000. It began as a penny paper 
aimed at a mass audience, but as it developed, 
The Sun came to be directed especially to a 
serious, intellectual, and issue-oriented read- 
ership. lts growth was slow but solid, as Abell 
rejected the prevailing wisdom that a news­
paper should be a mouthpiece for a political 
party and held instead to an independent po­
litical line.

Through much of its history, The Sun has 
excelled at coverage of national and interna­
tional news, at the same time placing less 
emphasis on local news. The Sun published 
its first Washington dispatch within a month 
after its founding. It compiled an outstanding 
record in covering the Mexican War of 1846- 
48, in one famous instance reporting the fall 
of Vera Cruz (1847) before official tidings of 
the event reached the U.S. government. lts ed- 
itors’ discretion kept The Sun from being shut 
down by Union censors during the American 
Civil War.

Abell’s death in 1888 gave control of the 
paper to his three sons, and they carried on in 
the founder’s tradition. The Sunday Sun was 
first published in 1901 and was turned over 
to the editorship of the astute and acerbic

H.L. Meneken in 1906. The Evening Sun was 
created out of the Baltimore World, bought 
in 1910. The Sun papers have always pro­
vided outstanding war coverage, particularly 
in World War II. The original morning Sun 
has rarely led the press of Baltimore in circula­
tion but has done so regularly in prestige and 
in influence. The Sun newspapers, together 
with their corporate owner, the A.S. Abell 
Company, were bought by the Times Mirror 
Company in 1986.
sun bear, also called bruang , honey bear, 
or malay an  sun bear (Helarctos, or Ursus, 
malay anus), smallest member of the family 
Ursidae, found in southeast Asian forests. It is 
often tamed as a pet when young but becomes 
bad-tempered and dangerous as an adult. It 
weighs only 27-65 kg (59-143 pounds) and 
grows 1-1.2 m (3.3-4 feet) long with a 
5-centimetre (2-inch) tail. Its large forepaws 
bear long, curved claws used particularly for 
tearing or digging in its search for insect nests 
and colonies, particularly those of bees and

Sun bear (Helarctos malayanus)
Anthony Mercieca from Root Resources— EB Inc.

termites. Other items of its omnivorous diet 
include fruit, honey, and small vertebrates.

Generally nocturnal, the tree-climbing sun 
bear is shy and retiring but quite intelligent. It 
has an orange-yellow-coloured ehest crescent 
that according to legend represents the rising 
sun. Other light features (often including its 
muzzle and feet) contrast with its black coat 
of short, coarse fur.
Sun Belt, region comprising 15 southem 
States in the United States and extending 
from Virginia and Florida in the southeast 
through Nevada in the Southwest, and also 
including Southern California. Between 1970 
and 1986, the South grew in population by 
32 percent and the West by 40 percent, both 
well above the national average. Large in- 
migration, along with a high birth rate and 
a decline in out-migration, all contributed to 
rapid growth of both the Sun Belt’s popula­
tion and manufacturing activities. Improve- 
ments in transportation and Communications, 
abundant air conditioning in summer, and a 
favourable winter climate are attractive forces 
for retirees as well as workers.
sun bittern (Eurypyga helias), slender bird 
of tropical America, the sole member of the 
family Eurypygidae (order Gruiformes). It has 
strikingly patterned wings, which the male 
spreads in courtship and threat displays. The 
sun bittern is about 43 cm (17 inches) long, 
with füll wings and a long tail beautifully 
marked in browns, yellows, black, and white. 
It lives on the ground along forest streams and 
feeds on insects and crustaceans caught using 
its bill. It builds a bulky nest in trees and lays

Sun bittern (Eurypyga helias)
Kenneth W. Fink from Root Resources— EB Inc.

two or three rusty to brownish eggs incubated 
by both sexes.
Sun Ch’üan, Pinyin sun  quan , posthumous 
name, or shih, ta ti, t’ai ti, or wu chu 
(b. a d  181, China—d. 251, China), founder 
and first emperor of the Wu dynasty, one of 
the Three Kingdoms into which China was 
divided at the end of the Han period (206 bc-  
a d  220). The Wu occupied the area in east 
China around Nanking and lasted only from 
222 to 280.
Sun Company, Inc., American holding Com­
pany with a primary interest in petroleum. 
Headquarters are in Radnor, Pa.

The Company was incorporated in 1971 as 
the successor to a New Jersey oil and gas 
business incorporated in 1901. The earlier 
Company had been formed as the Sun Oil 
Company of Ohio in 1886. In 1975 the Sun 
Company was restructured into 14 separate 
business units to provide flexibility in expand- 
ing into areas not related to its petroleum 
business. Among its subsidiaries are the Sun 
Oil Company of Pennsylvania, which is re­
sponsible for U.S. manufacturing and market­
ing, and the Sun Oil Company (Delaware) and 
several Canadian units, which are responsible 
for the exploration and production of crude 
oil and natural gas in North America.

While the Company continues to be active 
in the exploration and refining of petroleum, 
and the marketing of refined oil and gas 
products, it has shown increasing interest in 
coal, geothermal-energy sources, and nonen- 
ergy activities—including real estate, indus- 
trial-products distribution, and motor-freight 
transportation. lts gasoline and other refined 
motor oil products are sold through indepen­
dent dealers, primarily in the eastem two- 
thirds of the United States and eastem Canada, 
under the trade names of Sunoco and DX. 
In addition, the Company produces lubricat- 
ing oils, petrochemicals, greases, and specialty 
oils sold in North America and overseas. The 
Company also engages in shipbuilding and re- 
pair and the manufacture of heavy-industrial 
equipment.
sun compass: see solar compass.
sun dance, most spectacular and important 
religious ceremony of the Plains Indians of 
19th-century North America. Ordinarily held 
by each tribe once a year in early summer, 
it was an occasion when all could gather 
with guests from other tribes and reaffirm 
their basic beliefs about the universe and the 
supernatural through words, ceremonies, and 
symbolic objects.

The ceremony was most highly developed 
among the Arapaho, Cheyenne, and Oglala 
Sioux (and may have originated with these 
tribes). By the end of the 19th Century, it 
had spread with local variations to include 
most of the tribes from the Plains Ojibwa in 
Saskatchewan south to the Kiowa in Texas. 
The sun dance is an example of the many 
individual quests for “power” (spiritual en­
ergy and insight) or aid from the supernatural 
that became elaborated as tribal ceremonies. 
In many instances it was a private experience 
involving just one votary or a small group
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ticipation, widespread cooperative effort, di­
rection by tribal and religious leaders, and 
elaboration beyond the immediate Sun Dance 
indicate the meaning of this ceremony in terms 
of tribal aspirations (secular and religious) and 
in the reinforcement of social control.

In the most elaborate versions a great camp 
circle was formed, preliminary instruction was 
given to the pledger and his associates, nec­
essary supplies were gathered, and a dance 
structure was erected with a central pole to 
symbolize a source of spiritual and mystical 
power (e.g., the sun). Preliminary dances by 
others and the erection of an altar were fol­
lowed by the Sun Dance itself. This contin­
ued intermittently for several days and nights; 
during this time those dancers who were ful- 
filling a vow or seeking power neither ate nor 
drank, their sacrifice ending in frenzy and ex­
haustion. Among some tribes self-torture and 
mutilation ended the rite.

In an effort to curb such practices, the United 
States government outlawed the Sun Dance 
in 1904. Among a number of tribes benign 
forms of the ceremony continued, usually as 
part of Fourth of July celebrations. There were 
a few tribes, however, that have attempted to 
revive the Sun Dance in its original form and 
meaning.
sun-grebe (bird): see finfoot.
Sun I-Hsien: see Sun Yat-sen.
Sun-Joffe Manifesto (Jan. 26, 1923), joint 
statement issued at Shanghai by the Chinese 
Nationalist revolutionary leader Sun Yat-sen 
and Adolf Joffe, representative of the Soviet 
Foreign Ministry, which provided the basis for 
cooperation between the Soviet Union and 
Sun’s Kuomintang, or Nationalist, Party.
In the negotiations that led to the signing of 

the manifesto, Sun agreed to the formation 
of a United Front between the small Chinese 
Communist Party and the Kuomintang; the 
Communists were to retain their Communist 
Party membership but join the Kuomintang as 
individuals, thus constituting a “bloc within” 
the party. In retum, the Soviet Union pledged 
military and political aid to the Kuomintang.
The Soviets were convinced that a bourgeois 

democratie révolution must occur in China 
before the country could be ready for So­
cialism and that the occurrence of a bour­
geois révolution in China would lead to the 
destruction of Western imperialism and thus 
would severely weaken the capitalist system. 
In the manifesto, therefore, Joffe agreed that 
the Soviets would support Sun’s program to 
reunify China and would renegotiate the un- 
equal treaties forced on China by imperial 
Russia. Sun, however, agreed to a continued 
Russian presence in Outer Mongolia and to 
a recognition of Soviet rights to the Chinese 
Eastem Railway, which ran across Manchuria 
(Northeast Provinces) and connected Siberia 
with the Soviet warm-water port of Vladivos- 
tok.

Sun appointed his assistant Liao Chung-k’ai 
to accompany Joffe to Japan and to learn 
more about the Soviet system from him. An­
other assistant, Chiang Kai-shek, was sent to 
Moscow to study with Trotsky and learn So­
viet methods of military organization.
Sun King, The: see Louis XIV under Louis 
(France).
sun orchid, any of about 45 plant species 
of the genus Thelymitra, family Orchidaceae, 
distributed throughout Australasia. The flow­
ers of all species have a hooded column with 
tufted, comblike, or earlike appendages.

A sun orchid derives its name from its habit 
of remaining closed except in strong sunlight. 
Some self-pollinating species never open their 
flowers. The lemon orchid (T. antennifera), 
the twisted sun orchid (T. flexuosa), the cus­
tard orchid (T. violosa), and the scented sun

Lemon orchid (Thelymitra antennifera)
W.H. Hodge

orchid (T. avistatd) are common Australian 
species.
Sun Quan (Chinese emperor): see Sun 
Ch’üan.
Sun River, river, northwest central Montana, 
U.S., rising in Flathead National Forest, in 
Teton County near the Continental Divide 
and flowing south and east into the Missouri 
River at Great Falls in Cascade County, after a 
course of 130 mi (209 km). The Sun River ir­
rigation project includes a system of dams and 
reservoirs on branches of the main stream. The 
reservoirs include Greenfield Lake, Pishkun, 
and Freezeout Lake. Gibson Dam on the 
North Fork Sun is one of the largest in the 
project.
sun rose, also called rock rose (Helianthe- 
mum), any of a large genus (about 100 species) 
of low-growing flowering plants, in the rock 
rose family (Cistaceae), the flowers of which 
resemble single roses. They include several 
sunny garden subjects, varieties of which are 
useful in rock gardens and wild gardens.
Helianthemum apenninum, H. cinereum, H. 

croceum, and H. hirtum are dwarf shrubby 
Wildlings native to Europe. H. nummalarium, 
also European, contains a number of culti­
vated varieties with flowers ranging from white 
to yellow and pink. In North America H. 
canadense, also called frostweed, H. corymbo- 
sum, and H. rosmarinifolium are low eastern

Sun rose (Helianthemum)
G.E. Hyde— EB Ine.

Wildlings; H. scoparium, called rush rose, is a 
rushlike shrub, up to 1 metre (3 feet) in height 
(but with lower varieties), native to California.
Also known as rock rose (q.v.) are related 

plants of the genus Cistus (family Cistaceae).
Sun-tzu (fl. early 4th Century bc), reputed au­
thor of the great Chinese classic Ping-fa (“The 
Art of War”), one of the earliest known compi- 
lations on the subject of war and strategy. His 
insistence on taking political considérations

into account in waging war has greatly influ­
enced modern strategists; the Chinese Com­
munist army took from Sun-tzu many of the 
tactics they utilized in fighting the Japanese 
and, later, the Chinese Nationalists.
Sun Valley, city in Blaine County, Idaho, 
U.S., and famous year-round recreation area 
and winter sports resort on Big Wood River 
in Sawtooth National Forest, just east of 
Ketchum. Because of its fine snowpack and 
calm weather, it was developed by the Union 
Pacific Railroad, which built Sun Valley Lodge 
(1936). The skiing slopes of Dollar and Baldy 
mountains are protected from north winds by 
the Sawtooth Range. Elevation ranges from

Skiërs on Mt. Baldy, Sun Valley, Idaho
H. Gritscher— Peter Arnold, Inc.

6,000 ft (1,830 m) at the valley floor to 9,200 
ft atop Mt. Baldy. Pop. (1980) 545.
sun worship, veneration of the sun or a rep- 
resentation of the sun as a deity, as in Atonism 
in Egypt in the 14th Century bc.

Although sun worship has been used fre­
quently as a term for “pagan” religion, it is, 
in fact, relatively rare. Though almost every 
culture uses solar motifs, only a relatively 
few cultures (Egyptian, Indo-European, and 
Meso-American) developed solar religions. All 
of these groups have in common a well- 
developed urban civilization with a strong ide­
ology of sacred kingship. In all of them the 
imagery of the sun as the ruler of both the up­
per and the lower worlds that he majestically 
visits on his daily round is to the fore.

The sun is the bestower of light and life to 
the totality of the cosmos; with his unblink- 
ing, all-seeing eye, he is the stern guarantor of 
justice; with the almost universal connection 
of light with enlightenment or illumination, 
the sun is the source of wisdom.

These qualities—sovereignty, power of bene- 
ficence, justice, and wisdom—are central to 
any elite religious group, and it is within these 
contexts that a highly developed solar ideol­
ogy is found. Kings ruled by the power of 
the sun and claimed descent from the sun. 
Solar deities, gods personifying the sun, are 
sovereign and all-seeing. The sun is often a 
prime attribute of or is identified with the 
Supreme Deity.

In ancient Egypt the sun-god Re was the 
dominant figure among the high gods and re­
tained this position from early in that civiliza- 
tion’s history. In the myth relating the voyage 
of the sun-god over the heavenly ocean, the 
sun sets out as the young god, Kheper; appears 
at noon in the zenith as the full-grown sun, 
Re; and arrivés in the evening at the western 
region in the shape of the old sun-god, Atum. 
When the pharaoh Ikhnaton reformed Egyp­
tian religion, he took up the cult of the ancient 
deity Re-Horakhte under the name of Aton,
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an older designation of the Sun’s disk. Under 
Akhenaton, the sun’s qualities as creator and 
nourisher of the Earth and its inhabitants are 
glorifed.

The sun-god occupied a central position in 
both Sumerian and Akkadian religion, but 
neither the Sumerian Utu nor the Semitic 
Shamash was included among the three high­
est gods of the pantheon. The sun was one 
of the most populär deities, however, among 
the Indo-European peoples and was a symbol 
of divine power to them. Sürya is glorified 
in the Vedic hymns of ancient India as an 
all-seeing god who observes both good and 
evil actions. He expels not only darkness but 
also evil dreams and diseases. Sun heroes 
and sun kings also occupy a central position 
in Indian mythology, where Vivasvant, the 
father of Yama, corresponds to the Iranian 
Vivahvant, the father of Yima. There is a dy­
nasty of sun kings, characteristically peaceful, 
that is quite distinct from the warlike moon 
kings. In medieval Iran, sun festivals were cel- 
ebrated as a heritage from pre-Islämic times. 
The Indo-European character of sun worship 
is also seen in the conception of the solar 
deity, drawn in his carriage, generally by four 
white horses, common to many Indo-Euro­
pean peoples, and recurring in Indo-Iranian, 
Greco-Roman, and Scandinavian mythology.

During the later periods of Roman history, 
sun worship gained in importance and ulti­
mately led to what has been called a “solar 
monotheism.” Nearly all the gods of the pe­
riod were possessed of solar qualities, and 
both Christ and Mithra acquired the traits of 
solar deities. The feast of Sol Invictus (Uncon- 
quered Sun) on December 25 was celebrated 
with great joy, and eventually this date was 
taken over by the Christians as Christmas, the 
birthday of Christ.

The most famous type of solar cult is the 
Sun Dance (q.v.) of the Plains Indians of 
North America. In the Pre-Columbian civi- 
lizations of Mexico and Peru, sun worship 
was a prominent feature. In Aztec religion ex­
tensive human sacrifice was demanded by the 
sun gods Huitzilopochtli and Tezcatlipoca. In 
both Mexican and Peruvian ancient religion, 
the Sun occupied an important place in myth 
and ritual. The ruler in Peru was an incarna- 
tion of the sun god, Inti. In Japan the sun 
goddess, Amaterasu, who played an important 
role in ancient mythology and was considered 
to be the supreme ruler of the world, was the 
tutelary deity of the imperial clan, and to this 
day the sun symbols represent the Japanese 
state.
Sun Yat-sen, Wade-Giles romanization 
sun  i-hsien, Pinyin sun  yix ian , origi­
nal name (Wade-Giles) sun  wen , courtesy 
name ti-hsiang , also called jih-hsin , or 
ch u ng -shan (b. Nov. 12, 1866, Hsiang-shan, 
Kwangtung Province, China—d. March 12, 
1925, Peking), leader of the Chinese Kuo-

Sun Yat-sen
Brown Brothers

mintang (Nationalist Party), known as the 
father of modern China. Influential in over- 
throwing the Manchu dynasty (1911), he 
served as the first provisional president of the 
Republic of China (1911-12) and later as de 
facto ruler (1923-25).
Early life and influences. Sun was bom to 

a family of poor farmers in Hsiang-shan, in 
the South Chinese province of Kwangtung. In 
1879 his brother Sun Mei, who had earlier em- 
igrated to Hawaii as a labourer, brought him 
to Honolulu, where, as a student at a British 
missionary school for three years and at an 
American school, Oahu College, for another 
year, he first came into contact with Westem 
influences. Because his brother objected to his 
penchant for Christianity, Sun retumed to his 
native village in 1883 and went to study at 
the Diocesan Home in Hong Kong in the fall 
of the next year.

In 1885 he transferred to the Government 
Central School (later known as Queen’s Col­
lege) and married Lu Mu-chen (1867-1952), 
the girl chosen for him by his parents. Out of 
this marriage a son and two daughters were 
bom. In either 1884 or 1885 Sun was baptized 
by an American missionary. After another trip 
to Hawaii, he enrolled in the Canton Hospital 
Medical School in 1886. He transferred later 
to the College of Medicine for Chinese in 
Hong Kong and was graduated in 1892.
Although not trained for a political career in 

the traditional style, Sun was nevertheless am­
bitious and was troubled by the way China, 
which had clung to its traditional ways un­
der the conservative Ch’ing dynasty, suffered 
humiliation at the hands of more technologi- 
cally advanced nations. Forsaking his medical 
practice in Canton, he went north in 1894 to 
seek political fortunes. In a long letter to Li 
Hung-chang, govemor general of Chihli, he 
set forth his ideas of how China could gain 
strength, but all he received from Li was a 
perfunctory endorsement of his scheme for an 
agricultural-sericultural association. With this 
scant reference, Sun went to Hawaii in Octo­
ber 1894 and founded an organization called 
the Revive China Society (Hsing-Chung hui), 
which became the foremnner of the secret 
revolutionary groups Sun later headed. As far 
as it can be determined, the membership was 
drawn entirely from natives of Kwangtung 
and from lower social classes, such as clerks, 
peasants, and artisans.

Years in exile. Taking advantage of Chi- 
na’s defeat in the Sino-Japanese War (1894- 
95) and the ensuing crisis, Sun went to Hong 
Kong in 1895 and plotted for an uprising in 
Canton, the Capital of his native province. 
When the scheme failed, he began a 16-year 
exile abroad.

In 1896, under circumstances not entirely 
clear, Sun was caught and detained for 13 
days by the Chinese legation in London. It 
appears likely that Sun ran into a fellow Can- 
tonese who worked for the legation and was 
found out and seized while visiting him under 
an alias. The legation planned to ship Sun 
back to China, but, before this could be done, 
Sun had converted a British employee at the 
legation to his side and got word through to 
James Cantlie, former dean of Hong Kong 
College of Medicine. The British Foreign Of­
fice intervened, and Sun was released from his 
captivity. The incident engendered great Pub­
licity and gave Sun’s career a powerful boost.
After spending much of the ensuing eight 

months reading in the British Museum, Sun 
travelled to Japan by way of Canada. Arriving 
in July 1897, he was met by Miyazaki Torazö, 
an adventurer who had heard of the London 
incident and who was willing to help Sun in his 
political activities. Miyazaki introduced Sun 
to many influential Japanese, including Oku- 
ma Shigenobu, Soejima Taneomi, and Inukai 
Tsuyoshi, from some of whom Sun was to 
receive both political and financial assistance.

During the turmoil of 1900, Sun participated

in secret manoeuvres in volving Sir Henry 
Blake, the British govemor of Hong Kong, and 
Ho Kai, an influential Chinese in that colony. 
Their aim was to persuade Li Hung-chang to 
declare independence from the Ch’ing. Re- 
sponding to an invitation by Li’s staff, Sun 
journeyed to Hong Kong, but, fearing a trap, 
he did not go ashore. Instead, he was repre­
sented by Miyazaki and two other Japanese at 
the meeting, which proved fruitless.

Previously, Sun had made contact with ban- 
dits and secret societies in Kwangtung. These 
forces began a revolt in Hui-chou in October 
1900. The campaign, the second of 10 claimed 
by Sun between 1895 and 1911, lasted 12 
days.
Founding of the Alliance Society. The year 

1903 marked a significant turning point in 
Sun’s career; from then on, his following came 
increasingly from the educated class, the most 
prestigious and influential group in China. For 
this decisive change Sun owed much to two 
factors: the steady decline of the Ch’ing dy­
nasty and the powerful propaganda of Liang 
Ch’i-ch’ao, a reformist who fled to Japan in 
1898, founded a Chinese press, and turned it 
into an instant success. Liang did not actually 
oppose the Ch’ing regime, but his attacks on 
the Dowager Empress, who effectively mied 
the country, served to undermine the regime 
and make révolution the only logical choice. 
As a consequence, Sun’s stock rose steadily 
among the Chinese students abroad. In 1904 
he was able to establish several revolution­
ary cells in Europe, and in 1905 he became 
head of a revolutionary coalition, the Alliance 
Society (T’ung-meng hui), in Tokyo. For the 
next three years the society propagandized 
effectively through its mouthpiece, “People’s 
Journal” (Min pao).

The rise in Sun’s fortune increased many of 
his difficulties. The Alliance Society was very 
loosely organized, and Sun had no control 
over the individual members. Worse still, all 
the revolts Sun and the others organized ended 
in failure. The members feil into despair, and 
outside financial contributions declined. Fur- 
thermore, as a result of pressures exercised by 
the Ch’ing, foreign governments increasingly 
shunned Sun. In 1907 the Japanese govem- 
ment gave him a sum of money and asked 
him to leave the country. A year later French 
Indochina, where Sun had hatched several 
plots, banned him completely. Hong Kong 
and several other territories were similarly out 
of his reach.

In the circumstances, Sun spent a year 
in 1909-10 touring Europe and the United 
States. Retuming to Asia in June 1910, he left 
for the West again in December after a meet­
ing with other revolutionaries, in which they 
decided to make a massive effort to capture 
Canton. This time Sun raised more money in 
Canada and the United States, but the up­
rising of April 27 in Canton (known as the 
March 29 Revolution, because of its date in 
the Chinese calendar) fared no better than the 
earlier plots. The possibility of revolutionary 
success seemed more remote than ever.
But help was to come from the Ch’ing. If 

only for self-preservation, the court had spon­
sored reform since 1901. In the next few years 
it reorganized the army, instituted a school 
system, abolished the civil-service examina­
tions based on traditional Chinese scholarship, 
reconstructed many government organs, and 
convened provincial and national assemblies. 
The educated class nevertheless remained un- 
satisfied with the tempo of change, and the 
regime was rapidly losing its grip over the Sit­
uation.

The révolution of 1911. In 1911 the Ch’ing 
decided to nationalize all the trunk railways, 
thus incurring the wrath of local vested in­
terests. Armed rebellion broke out in the 
province of Szechwan, and the court exposed 
itself to further attacks by failing to suppress 
it. In October of the same year a local revo-



lutionary group in Wu-han, one of many in 
China by this time, began another rebellion, 
which, in spite of its lack of coordination, un- 
expectedly managed to overthrow the provin­
cial government. lts success inspired other 
provincial secessions.

Sun Yat-sen learned of the Wu-han revo- 
lution from the newspapers while he was in 
Denver, Colo. He retumed to Shanghai in 
December and was elected provisional presi­
dent by delegates meeting in Nanking. Know- 
ing that his regime was weak, Sun made a 
deal with Yüan Shih-k’ai, an Imperial minis­
ter who had been entrusted with füll power 
by the court. On Feb. 12, 1912, the emperor 
abdicated; the next day Sun resigned, and on 
the 14th Yüan was elected his successor.

Later struggles. In September, Yüan ap­
pointed Sun director general of railway devel­
opment. Their entente might have lasted if 
Sung Chiao-jen, who had reorganized the Al­
liance Society into the Kuomintang and was 
serving as its head, had not been assassinated 
in March 1913, reportedly at Yüan’s instiga- 
tion. This precipitated a second révolution, 
in which Sun opposed Yüan. When the cam­
paign failed, Sun fled once again to Japan. 
While there, he unavailingly sought Japanese 
aid by promising vast concessions in China, 
and he also alienated many revolutionaries 
by requiring them to take an oath of per­
sonal allegiance to him. He was also criticized 
for marrying his secretary, Soong Ch’ing-ling 
(November 1914), without divorcing his first 
wife.

A combination of intemal Opposition and 
extemal pressures defeated Yüan in 1916. The 
next year Sun went from Shanghai to Kwang­
tung to launch a movement against the pre­
mier, Tuan Ch’i-jui. Elected generalissimo of 
a separatist regime in July, Sun had to resign 
and leave for Shanghai toward the middle of 
1918, when he lost the support of Lu Jung- 
t’ing, the military overlord of Kwangtung.

Earlier, Lu had agreed to Sun’s gaining 
control over 20 battalions of armed guards 
if the forces would remain outside Kwang­
tung. Accepting this condition, Sun appointed 
Ch’en Chiung-ming as the commander and 
dispatched his men to Fukien. By persuading 
Ch’en to fight Lu, Sun found his way back to 
office for another 16 months, at the end of 
which Ch’en tumed against him, and Sun had 
to leave for Shanghai again. From that sanc- 
tuary, he wooed the troops from Kwangsi and 
Yunnan, and with their help he again retumed 
to Canton. In February 1923 he installed him­
self as generalissimo of a new regime.
Meanwhile, a new factor had risen in Sun’s 

political life. Unsuccessful at obtaining aid 
from the West and Japan, he looked increas­
ingly to the Soviet government, which had 
come to power in Russia in 1917. A Soviet 
diplomat, Adolf Joffe, visited Sun in Shanghai 
in both 1922 and 1923. On the latter occa­
sion the two issued a joint manifesto declaring 
that the Communist system was not suitable 
for China, that Russia intended to give up its 
privileges there, and that Russia had no in- 
tention of extending its influence over Outer 
Mongolia. At Soviet prodding, the Chinese 
Communist Party resolved to cooperate with 
the Kuomintang.

In October 1923, Mikhail Borodin, a repre­
sentative of the Comintem (Communist Inter­
national), arrived at Canton and soon gained 
Sun’s confidence. Early in 1924 Sun reorga­
nized the Kuomintang as a tightly disciplined 
body with authority descending from the top 
to the lower levels on the model of the So­
viet Communist Party. Under his directive a 
party congress elected three Communists to 
its central executive committee and approved 
the establishment of a military academy (of 
which Sun appointed Chiang Kai-shek presi­
dent). Part of his party-building efforts were 
a series of lectures Sun delivered on his own 
doctrine, the Three Principles of the People.

Although these actions strengthened the 
Kuomintang, there was still considerable Op­
position to Sun’s authority when he died of 
cancer in Peking in March ,^25. His coffin 
remained uninterred in a temple in Hsi-Shan 
until 1929, when it was moved to a mau­
soleum in Nanking.
Assessment. Sun’s political doctrines are 

summarized in his Three Principles of the 
People (nationalism, democracy, and people’s 
livelihood—the last involving the regulation 
of private Capital and “equalizing land rights”) 
and his Plan for National Reconstmction, 
which explained basic parliamentary proce­
dures, attacked the traditional Chinese saying 
that to know is easier than to do, and set forth 
a grandiose plan for China’s industrialization, 
concocted by Sun without much help from 
engineers or economists.
Although sanctified by his followers, Sun’s 

doctrine was not his major strength. All con­
temporary sources attribute to him a magnetic 
personality, a great capacity for tolerating oth­
ers’ weaknesses, a singulär dedication to the 
pursuit of power, and a knowledge of the West 
unequaled by that of any of his political rivals. 
Perhaps the last factor is the most important, 
for it is this that set Sun apart and made him 
the symbol of Chinese modemization. Quite 
fittingly, the Chinese Communists call him “a 
pioneer of the révolution.” (Y.C.W.)
b i b l i o g r a p h y . An o l d  but still-useful biography 
is Lyon Sharman, S u n  Y at-sen : H is  L ife  a n d  
l t s  M ea n in g  (1934, reprinted 1973). More recent 
works include C. Martin Wilbur, S u n  Y a t-sen , 
F ru stra ted  P a tr io t (1977), a scholarly treatment; 
Harold Z. Schiffrin, S u n  Y at-sen , R e lu c ta n t R e v ­
o lu tio n a ry  (1980); and Gottfried-Karl Kinderman 
(ed.), Su n Yat-sen: F o u n d er  a n d  S y m b o l o f  C h in a ’s  
R ev o lu tio n a ry  N a tio n -B u ild in g  (1982), a collection 
of symposium papers. Paul Linebarger, S u n  Y a t  
Sen  a n d  th e  C h in ese  R ep u b lic  (1925, reprinted 
1969), is a sympathetic, personal account. See 
also Howard L. Boorman (ed.), B io g ra p h ic a l D ic ­
tio n a ry  o f  R epu b lican  C h in a , vol. 3, pp. 170-189 
(1970).
sunbeam snake (Xenopeltis unicolor), primi­
tive, little-known burrowing serpent found in 
cultivated and other open regions of India and 
southeast Asia. It is sometimes classified as the 
sole member of the family Xenopeltidae. lts 
colour is dark brown or black, but it is highly 
iridescent (hence the common name). The 
sunbeam snake reaches a length of 1 m (about 
3 feet). It feeds on lizards, other snakes, frogs, 
and small rodents. A characteristic movement 
of the alarmed sunbeam snake is the excited 
twitching of the tail, which resembles the ac­
tion of the rattlesnake. The sunbeam, how­
ever, is harmless to humans.

A genus of Central American snake, Loxo- 
cemus, is often included in the Xenopeltidae 
because of its structural similarities. Other- 
wise, because of its vestigial hindlimbs and 
primitive skull, it is placed with the pythons 
and boas in the family Boidae.
sunbird, any of about 95 species of the 
songbird family Nectariniidae (order Passeri- 
formes) that have brilliant plumage in breed- 
ing males. They are 9 to 15 cm (3V2 to 6 
inches) long and live chiefly on nectar. Unlike

Sun bird (Cinnyris)
G.J. Broekhuysen—Ardea, London
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hummingbirds, sunbirds rarely hover while 
feeding but instead perch on the flower stalk. 
Sunbirds are most numerous in Africa but 
occur eastward to Pacific islands. A widely 
distributed African species is the splendid 
sunbird (Cinnyris coccinigaster), with purpie 
head, green back, and black wings and tail. 
A related group, the spider hunters (Arachno- 
thera), are plain species with longer bills and 
shorter tails; they are found in Southeast Asia.
sunburn, acute cutaneous inflammation 
caused by overexposure to ultraviolet (UV) 
radiation of the so-called UVB wavelength 
band (290-320 nanometre; a nanometre is 
10 9 metre), which originates from sunlight or 
artificial sources. Reactions to overexposure 
range in severity from mild redness and ten- 
demess to intense pain, edema (swelling), and 
blistering; systemic Symptoms include shock, 
chills, fever, and nausea. The visible mani- 
festations of sunburn usually begin within 6- 
12 hburs after the first ultraviolet exposure 
and peak within 24-28 hours, followed by a 
gradual easing of Symptoms and light tanning 
or “peeling” (the sloughing off of the skin), 
depending on the severity of the bum.

Sunburn begins within 15 minutes after ex­
posure to UV rays, triggering inflammation 
(the erythema, or redness). To limit epidermal 
damage, the pigment melanin (which is pro­
duced by epidermal cells called melanocytes) 
darkens through oxidation. Melanocytes in­
crease in both size and number within two to 
three days, producing more melanin. Within 
days, a protective tan (in mild cases of sun- 
bum) is formed.

Cold compresses applied to the affected skin 
and analgesic medicines can relieve some of 
the pain of sunburn. Severe sunburn can be 
prevented by limiting exposure to ultraviolet 
rays until a sufficiënt protective tan has de­
veloped or by applying a sunscreen that con­
tains either para-aminobenzoic acid (PABA) 
or benzophenones. A long-term effect of pro- 
longed and repeated exposure to sunlight can 
cause a number of skin disorders, including 
basal-cell carcinomas (small, smooth nodules) 
that usually appear on the face.
Sunbury, town, south-central Victoria, Aus­
tralia, on the road and rail route between 
Bendigo and the state Capital, Melbourne, 24 
miles (39 km) to the southeast. The Aboriginal 
name for the area was Koora Kooracup, but, 
when a gold rush to Bendigo began in 1851, a 
hotel (built on Jacksons Creek to house travel- 
ers to the goldfield) was named Sunbury, after 
Sunbury, Middlesex, England; the town took 
its name from the hotel. Surveyed in 1851 and 
proclaimed a municipality in 1866, Sunbury 
is now the service centre for a prosperous dis­
trict supporting dairying, sheep grazing, and 
the growing of wheat, oats and barley. Many 
of its fine 19th-century buildings have been 
classified by Australia’s National Trust. Pop. 
(1981) 11,085.
Sunbury, city, seat (1772) of Northumber- 
land County, east-central Pennsylvania, U.S., 
on the Susquehanna River, 50 miles (80 km) 
north of Harrisburg. Located on the site of 
Shamokin, a Susquehanna Indian village, it 
was laid out in 1772 by John Lukens, sur­
veyor general of Pennsylvania, and named 
after Sunbury, Middlesex, Eng. Fort Augusta, 
a settlers’ bulwark against Indian attacks, was 
built in 1756. In July 1883, Thomas Edison 
began operating in Sunbury the world’s first 
three-wire central electric-lighting station. The 
city is an industrial and agricultural marketing 
centre, manufacturing textiles, metal products, 
and construction materials. Shamokin Dam 
(Fabridam), an inflated fabrie-tube dam bar­
rage impounding the Susquehanna River, has 
created the 3,000-acre (1,214-hectare) Augusta
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Lake for recreation. Inc. borough, 1797; city, 
1922. Pop. (1986 est.) 12,153.
Sunch’ön, city, Chölla-nam do (province), 
southem South Korea. Located on the Yösu 
Peninsula, 87 miles (140 km) southeast of 
Kwangju, the provincial Capital, it is an ad­
ministrative and economie centre of the east­
ern part of the province. It is connected by rail 
with Seoul through Kwangju and Taejön and, 
since 1968, has been connected with Pusan 
through Chinju and Masan. A transportation 
junction, it is also a service centre for the sur­
rounding area. Songgwang Temple, one of the 
three largest Buddhist temples in South Korea 
and the country’s centre of Son Buddhism (the 
Korean form of Zen), is located northwest of 
the city. Pop. (1985 prelim.) 121,938.
Sunda Double Trench (Indian Ocean): see 
Java Trench.
Sunda Islands, group of islands extending 
from the Malay Peninsula to the Moluccas 
southeast of the Asiatic mainland toward New 
Guinea. They include the Greater Sundas 
(Sumatra, Java, Bomeo, Celebes, and adja­
cent smaller islands) and the Lesser Sundas 
(Bali, Lombok, Sumbawa, Sumba, and Flo­
res, Timor, Alor, and adjacent smaller is­
lands). With the exception of Bomeo, eastem 
Sumatra, and nearby areas, they belong to 
the zone of island ares and submarine ridges, 
lying between Asia and Australia, which are 
geologically unstable and volcanically active. 
Bounded by the Indian Ocean on the south 
and west and by the Strait of Malacca, the 
South China Sea, and the Celebes Sea on the 
north and east, the islands surround the Java, 
Flores, and Savu seas. The islands include 
most of the land area of Indonesia, with only 
northem and northwestem Bomeo not under 
Indonesian political control. Malaysian cul­
tures and languages predominate in the area.
Sunda Shelf, stable Continental shelf, or 
platform, a southward extension of mainland 
Southeast Asia. Most of the platform is cov­
ered by shallow seas, including the southem 
South China Sea, the Gulf of Thailand, and 
the Java Sea, averaging less than 330 feet (100 
m) in depth. Bomeo and parts of Java, Suma­
tra, and associated islands are eroded meta- 
morphic sections of the shelf left above sea 
level. The entire shelf, which has an area of
690,000 square miles (1,800,000 square km), 
was above sea level at one time, as is illus­
trated by the remaining tracés of a stream net- 
work, the channels of which cross north over 
the shelf into the South China Sea Basin, and 
a second network going east into the Sunda 
Depression and the Flores Trough. The Sunda 
is separated from the Sahul Shelf (south) by 
the volcanic (and volcanically active) Lesser 
Sunda Islands and associated deeps. The exis­
tence of the shelf was first (1845) reported by 
G.W. Earl.
Sunda Strait, Indonesian selat su n d a , 
channel, 16-70 miles (26-110 km) wide, be­
tween the islands of Java (east) and Sumatra, 
that links the Java Sea (Pacific) with the In­
dian Ocean (south). There are several volcanic 
islands within the strait, the most famous of 
which is Krakatoa, which erupted in 1883, 
destroying 300 towns and villages and killing 
about 36,000 people. The strait was the scene 
of an encounter between U.S. and Japanese 
forces in March 1942. The Sunda Strait is 
an important passage connecting the Indian 
Ocean with eastem Asia.
Sundance Kid, byname of harry  longa- 
baug h , or longbaugh (b. 1870, Phoenixville, 
Pa., U.S.—d. 1909?, Concordia Tin Mines, 
near San Vicente, Bolivia?), American outlaw, 
reputed to be the best shot and fastest gun- 
slinger of the Wild Bunch, a group of robbers

and rustlers who ranged through the Rocky 
Mountains and plateau desert regions of the 
West in the 1880s and ’90s.

Harry Longabaugh left home when he was 
15 and took his nickname from the town 
of Sundance, where he was imprisoned (for 
his first and only time) from August 1887 
to Febmary 1889 for stealing a horse. After 
release he headed for the hideout of Hole in 
the Wall in central Wyoming and began his 
outlaw career.

At the tum of the Century, the Sundance Kid 
joined with Butch Cassidy and a girlfriend, 
Etta Place, and in 1901 drifted to New York 
City and then South America, where they set 
up ranching in Chubut province, Argentina. 
In 1906 he and Cassidy retumed to outlawry, 
robbing banks, trains, and mining interests 
in Argentina, Bolivia, Chile, and Peru. (Sun­
dance escorted the ailing Etta Place back to 
the United States in 1907 but then retumed to 
South America.) In 1909, according to Pinker- 
ton accounts, the two outlaws were comered 
by a Bolivian cavalry unit; Sundance was mor- 
tally wounded, and Cassidy took his own life. 
Another story puts their death at a bank rob- 
bery in Mercedes, Uruguay, in 1911; still other 
stories have Sundance surviving and retuming 
to the United States and dying in obscurity 
under a new name (Harry Long) somewhere 
in the West (perhaps Casper, Wyo.) in the 
1930s or as late as 1957.
Sundanese, one of the three principal eth­
nic groups of the island of Java, Indonesia. 
The Sundanese, estimated to number about
25,850,000 in the late 20th Century, are a 
highland people of westem Java, distinguished 
from the Javanese mainly by their language 
and their strict adherence to the Muslim faith.

Historically they were first recorded under 
the Indo-Javanese Brahmanical States (8th 
Century a d ) and subsequently accepted the 
Mahäyäna Buddhism adopted by the Shailen- 
dra kings. Muslim trade influenced them to 
accept Isläm in the 16th Century, the people 
of Bantam being especially fervent; however, 
animistic and Hindu influences survive.

The Sundanese village is mied by a head- 
man and a council of elders. The single- 
family houses are made of wood or bamboo, 
raised on piling. Rice culture and ironwork- 
ing, as well as marriage, birth, and death 
ceremonies, conform closely to the Javanese 
pattem, though often mixed with elements of 
Hindu origin. The Sundanese language, like 
Javanese, has status styles: kasar (informal), 
halus (deferential), and panengah (a middle 
style).
The opening of roads into the highlands, de­

velopment of the plantation economy, and the 
establishment of village schools have tended 
to erase differences between the Sundanese 
and other peoples of Java. They have spread 
into central Java and into the Lampung area 
of southem Sumatra.
Sundarbans, formerly sunderbunds, vast 
tract of forest and saltwater swamp forming 
the lower part of the Ganges Delta, extend­
ing about 160 miles (260 km) along the 
Bay of Bengal from the Hooghly River Estu- 
ary (India) to the Meghna River Estuary in 
Bangladesh. The whole tract reaches inland 
for 60-80 miles (100-130 km). A network of 
estuaries, tidal rivers, and creeks intersected 
by numerous channels, it encloses flat, marshy 
islands covered with dense forests.
The name Sundarbans is perhaps derived 

from the term meaning “forest of su n d a r ia 
reference to the large mangrove tree that pro­
vides valuable fuel. Along the coast the forest 
passes into a mangrove swamp; the south­
em region, with numerous wild animals and 
crocodile-infested estuaries, is virtually unin- 
habited. It is one of the last preserves of the 
Bengal tiger and the site of a tiger preservation 
project. The cultivated northem area yields 
rice, sugarcane, timber, and betel nuts.

Sunday, first day of the week; in Christianity, 
the Lord’s Day, the weekly memorial of Je­
sus Christ’s Resurrection from the dead. The 
practice of Christians gathering together for 
worship on Sunday dates back to apostolic 
times, but details of the actual development 
of the custom are not clear. Before the end 
of the Ist Century a d , the author of Rev­
elation gave the first day its name of the 
“Lord’s Day” (Rev. 1:10). Saint Justin Martyr 
(c. 100-c. 165), philosopher and defender of 
the Christian faith, in his writings described 
the Christians gathered together for worship 
on the Lord’s Day: the gospels or the Old 
Testament was read, the presiding minister 
preached a sermon, and the group prayed to­
gether and celebrated the Lord’s Supper.

The emperor Constantine (d. 337), a convert 
to Christianity, introduced the first civil leg­
islation conceming Sunday in 321, when he 
decreed that all work should cease on Sunday, 
except that farmers could work if necessary. 
This law, aimed at providing time for worship, 
was followed later in the same Century and 
in subsequent centuries by further restrictions 
on Sunday activities. See also Sabbatarianism; 
week.
Sunday, Billy, byname of william ash- 
ley sun d ay  (b. Nov. 19, 1862/63, Ames, 
Iowa, U.S.—d. Nov. 6, 1935, Chicago), Amer­
ican evangelist whose revivals and sermons 
reflected the emotional upheavals caused by 
transition from rural to industrial society in 
the United States.

Sunday grew up as an orphan and worked 
as an undertaker’s assistant before entering 
professional baseball in 1883. In 1891 he 
gave up baseball to become a YMCA worker 
but tumed in 1896 to conducting religious 
revivals in major American cities. Ordained 
a Presbyterian minister in 1903, Sunday was 
theologically a Fundamentalist. Following the 
lead of the American evangelist Dwight L. 
Moody, and with the aid of a choir director 
named Homer A. Rodeheaver and a score of 
revival “specialists,” he conducted more than 
300 revivals with an estimated attendance of
100,000,000.
Also prominent in the movement to pro- 

hibit liquor sales in the United States, Sunday 
reached the peak of his fame in his New York 
City revival of 1917, two years before prohibi­
tion became national policy by constitutional 
amendment. He claimed that 1,000,000 “hit 
the sawdust trail” to come forward and pro- 
fess their conversion to Christ as a result of 
his preaching. Considered by some critics a 
sensationalist, he nevertheless gained the en- 
thusiastic support of evangelical churches and 
influential laymen.
Sunday school, also called church school, 
or Christian education , school for religious 
education, usually for children and young peo­
ple and usually a part of a church or parish. 
The movement has been important primarily 
in Protestantism.

Although religious education of various types 
had been known earlier within Christian­
ity, the beginning of the modem Sunday 
school can be traced to the work of Robert 
Raikes (1736- 1811), a newspaper publisher in 
Gloucester, Eng., who was interested in prison 
reform. He decided that young children, many 
of whom were employed in factories every day 
except Sunday, could be deterred from a life 
of crime if they were given basic and religious 
education on Sundays. The first school was 
opened in 1780 with the cooperation of the 
Anglican parish minister, although lay people 
were in charge. Classes were held in the teach- 
ers’ homes. After three years', Raikes’s writing 
about the Sunday schools in Gloucester in his 
newspaper aroused interest, and the system 
was copied throughout the British Isles. Some 
church officials opposed the schools because 
they thought that teaching interfered with the 
proper observance of Sunday, and others did



not believe in educating the poor because it 
might lead to révolution. Eventually, however, 
the Sunday schools became closely associated 
with the churches. When Raikes died, 31 
years after the first school was opened, it was 
reported that about 500,000 children in the 
British Isles were attending Sunday schools.
The movement spread to the Continent and 

to North America. In Europe, however, be­
cause religious instruction was usually given 
in the regulär schools, the Sunday schools 
were not so important as they were in the 
U.S., where the Separation of church and state 
probibited religious instruction in the public 
schools.
In the U.S. each denomination generally es­

tablished its own Christian education policy, 
although interdenominational Cooperation was 
often an important factor. The Philadelphia 
Sunday School Union, the first interdenom­
inational Sunday school association in the 
U.S., was organized in 1791. The International 
Council of Religious Education, organized in 
1922, became part of the National Council of 
Churches in 1950.
Various Systems of teaching have been used 

in the Sunday schools. The Bible and the de- 
nomination’s catechism were usually the ma­
terials used for instruction until special church 
school materials were developed and curric­
ula were constmcted to reflect the doctrinal 
(and social) positions of the various denom- 
inations. Teachers are usually lay volunteers, 
often especially trained.
The Eastem Orthodox churches also conduct 

church schools, but the movement has never 
been as important as in Protestantism. Roman 
Catholics generally have not adopted the Sun­
day school System but, instead, have provided 
religious instruction with general education 
within their own church-affiliated schools.
Sunday Times, The, influential Sunday 
newspaper published in London, known 
around the world for the quality of its report- 
ing and editing and for its coverage of British 
politics and the arts. It corresponds in quality 
to its daily counterpart, The Times.

Founded in 1822 as a nationally circulated 
paper with an independent editorial policy, 
The Sunday Times reflects the dignified, care- 
fully written, and well-edited character of The 
Times. For years, reports of Sunday Times 
correspondents have been syndicated to other 
major world newspapers.
Publication was disrupted and suspended for 

a year in 1978-79, when unionized employees 
refused to permit the introduction of modern 
editing and printing methods, but a settlement 
was reached and The Sunday Times main­
tained its reputation and recovered its high 
circulation.
Sundbyherg, town, in the län (county) of 
Stockholm, east central Sweden, on the north- 
westem outskirts of Stockholm. When founded 
in 1877, it was one of Stockholm^ first resi- 
dential suburbs. It was chartered in 1927 and 
has become an important industrial centre. 
The church (1909-11) is noted for its stained 
glass. Other imposing buildings are the large 
Marabou chocolate factory and the multistory 
apartments around Storskogen Park. Products 
include electrical and Chemical equipment, 
building materials, and outboard motors. Im­
mediately to the Southwest is Bromma Airport 
for intemal services. Pop. (1984 est.) 26,985.
Sunderbunds (India and Bangladesh): see 
Sundarbans.
Sunderland, district (borough) and seaport in 
the metropolitan county of Tyne and Wear, 
England, at the North Sea mouth of the River 
Wear. In 674 a monastery was founded in an 
area on the north bank of the river known later 
as Monkwearmouth. The Venerable Bede, the 
noted chronicler of Anglo-Saxon affairs bom 
in the area in about 673, studied there. On 
the south side of the river, slightly to the west,

Bishopwearmouth was granted to the bishops 
of Durham in 930. Sunderland itself (the name 
derives from the part of Monkwearmouth 
“sundered” from the monastery by the river) 
was granted a charter in the late 12th Century 
and incorporated as a borough in 1634. In 
the early medieval period, the community at 
Wearmouth was the only port of the Durham 
bishopric and traded in salt and fish.

Development of the coal trade in the 17th 
Century, based on an expansion of the Wear 
Valley mining, resulted in rapid growth of 
the town. By the 1680s, 180,000 tons of 
coal were exported annually from Sunderland, 
and it has remained an important coal port, 
trading principally with Scandinavia. By the 
mid-18th Century the town was probably the 
premier shipbuilding centre in Britain. Other 
manufactures included glassware and pottery. 
The heavy dependence of the local economy 
on shipbuilding and ship-repairing industries 
resulted in severe unemployment during the 
depression of the 1930s—41 percent of the 
insured population in 1934. The need for 
economic diversification resulted in the sub­
sequent establishment of industrial estates at 
Southwick and Hendon in an attempt to at- 
tract new forms of manufacturing.

Sunderland has a technical college special- 
izing in electrical engineering, a college of 
education, and a college of art. There is a mu­
seum and art gallery. Within the borough are 
the seaside resorts of Roker and Seabum. The 
area of the port is 20 sq mi (52 sq km); district 
53 sq mi (138 sq km). Pop. (1981 prelim.) 
port, 196,152; (1983 est.) district, 299,400.
Sunderland, earls of, titled English nobility 
in the family Spencer, grouped below chrono- 
logically and indicated by the symbol •.
• Sunderland, Henry Spencer, Ist earl of,
also called (1636-43) 3rd  baron spencer of 
wormleighton (b. 1620—d. Sept. 20, 1643, 
Newberry, Somerset, Eng.), English Cavalier 
during the English Civil Wars.

Bom to great wealth, he was educated at 
Magdalen College, Oxford (M.A., 1636) and 
succeeded his father as Baron Spencer in 1636. 
A firm Royalist, he served as Charles’s nego- 
tiator in the early years of the conflict with 
Parliament—a conflict that evolved into the 
Civil Wars. On June 8, 1643, he was created 
earl of Sunderland. Three months later he was 
killed at the Battle of Newberry.
• Sunderland, Robert Spencer, 2nd earl
of (b. Sept. 5, 1641, Paris—d. Sept. 28, 1702, 
Althorp, Northamptonshire, Eng.), English 
statesman, one of the most influential advisers 
during the reigns of Charles II, James II, and 
William III. His ability to shift allegiances was 
both the secret of his success and the cause of 
his universal unpopularity.

Spencer was the only son and heir of the Ist 
earl of Sunderland, and in 1679 he became 
secretary of state. In January 1681 he was 
dismissed from office for voting to exclude 
Charles’s Roman Catholic brother James, 
duke of York (later King James II), from the 
succession. Nevertheless, he was reinstated as 
secretary of state in January 1683 and became 
the architect of Charles’s pro-French foreign 
policy. Although he served as chief minis­
ter under King James II, Sunderland could 
maintain his position only by acquiescing 
to the King’s pro-Catholic policies. To win 
the Queen’s support, he converted to Roman 
Catholicism in June 1688, but in October he 
was dismissed in a desperate effort by James 
to regain populär support.
When William of Orange (later King William 

III) seized power in the Glorious Revolution 
(November-December 1688), Sunderland fled 
to the Continent. Having renounced Catholi­
cism, he retumed to England in May 1690. 
Within two years he had established himself 
as one of William III’s most valued politi­
cal counsellors and the principal intermediary

393 sundew

between the King and Parliament. William 
made him lord chamberlain in April 1697, 
but parliamentary Opposition (led by the Whig 
Junto) soon drove him out of office (Decem­
ber 1697). J.P. Kenyon’s Robert Spencer, Earl 
of Sunderland was published in 1958.
• Sunderland, Charles Spencer, 3rd earl 
of (b. 1674—d. April 9, 1722, London), British 
statesman, one of the Whig ministers who di­
rected the government of King George I from 
1714 to 1721. His scheme of having the South

Charles Spencer, 3rd earl of Sunderland, detail of an 
engraving by G. Houbraken, 1746
By courtesy of the trustees of the British Museum; photograph, J.R. 
Freeman & Co. Ltd.

Sea Company take over the national debt led 
to a speculation mania known as the South 
Sea Bubble, which ended in financial disaster 
(1720).

The son of the 2nd Earl of Sunderland and 
the son-in-law of the Duke of Marlborough, 
he succeeded to the earldom in 1702. He 
became a member of the Junto, a group of 
leading Whigs, and served under Queen Anne 
as secretary of state from 1706 to 1710, when 
he and his Whig colleagues were expelled from 
office.
After the accession of King George I in 

1714, Sunderland was made lord lieutenant 
of Ireland and then (1715) lord privy seal in 
a ministry that also included James Stanhope, 
Robert Walpole (later earl of Orford), and 
Viscount Charles Townshend. In 1717 Sun­
derland and Stanhope ousted Townshend and 
Walpole in a dispute over Stanhope’s foreign 
policy. Sunderland then took control of do­
mestic affairs, becoming lord president of the 
Privy Council and first lord of the Treasury 
(1718). In 1719 Sunderland’s Peerage Bill, de­
signed to assure a permanent Whig majority 
in the House of Lords, was soundly defeated, 
and after the South Sea scandal (in which 
he had been bribed) he yielded his office to 
Walpole (1721).
sundew, any flowering plant of the family 
Droseraceae, with four genera (Aldrovandra, 
Dionaea, Drosera, and Drosophyllum) and 
about 100 annual and perennial species no­
table for their ability to trap insects. They are 
widely distributed in tropical and temperate 
regions. The best known sundew is the Ve- 
nus’s-flytrap (q.v.). The name sundew is most 
commonly applied to members of the genus 
Drosera, which is distributed worldwide but 
most abundant in Australia.

Drosera species, which occur chiefly in wet, 
boggy places with a sandy acid soil, are mostly 
perennials. The small, nodding, five-petalled 
white or pinkish flowers are borne on one side 
of a curving stem, 10 to 25 centimetres (4 
to 10 inches) tall, which rises from a rosette
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of basal leaves. The roundish, often red- 
dish-stalked basal leaves, less than 2.5 cm in 
diameter, are covered with gland-tipped hairs 
that exude a sticky substance attractive to in­
sects. Insects are captured by flexible tentacles 
(in reality stalked glands) on the upper surface

propriate number of arcs was inscribed on the 
intemal surface of the hemisphere.

Each arc was divided into 12 equal divi- 
sions, and each ray, reckoned from sunrise to 
sunset, had, therefore, 12 equal intervals or 
hours. Because the length of the day varied 
according to the season, these hours, likewise, 
varied in length from season to season and 
even from day to day and were consequently

of the leaf, and eventually become engulfed 
by a web of sticky tentacles. After the trapped 
prey has been digested by enzymes secreted 
by the tentacles, the leaf reopens, resetting the 
trap.

The most common North American sundew, 
D. rotundifolia, has small white or pinkish 
flowers 1.25 cm across or less. The round, flat 
leaf with purplish hairs narrows abmptly to a 
long fuzzy stalk. The fruit is spindle shaped.
sundial, earliest of the three types of time- 
keeping devices, which indicates the time of 
day by the position of the shadow of somé 
object on which the sun’s rays fall. As the 
day progresses, the sun moves across the sky, 
causing the shadow of the object to move.

The first device for indicating the time of 
day was probably the gnomon, dating from 
about 3500 bc. It consisted of a vertical stick 
or pillar; the length of the shadow that it cast 
gave an indication of the time of day. By the 
8th Century bc, more precise devices were in 
use; the earliest known sundial still preserved 
is an Egyptian shadow clock of green schist 
dating at least from this period. It consists of 
a straight base with a raised crosspiece at one 
end. The base, on which is inscribed a scale 
of six time divisions, is placed in an east-west 
direction with the crosspiece at the east end 
in the moming and the west end in the after- 
noon. The shadow of the crosspiece on this 
base indicates the time. Clocks of this kind 
are still in use in primitive parts of Egypt.

Another early device was the hemispherical 
sundial or hemicycle, attributed to the Babylo­
nian astronomer Berosus, about 300 bc. Made 
of stone or wood, the instmment consisted of 
a cubical block into which was cut a hemi­
spherical opening; to this was fixed a pointer 
or style, the end of the style lying at the centre 
of the hemispherical space. The path travelled 
by the shadow of the style was, approximately, 
a circular arc. The length and position of the 
arc varied according to the seasons, so an ap-

known as temporary hours. The dial of Bero­
sus was widely used for many centuries, and, 
according to the Arab astronomer al-Battänl 
(Albategnius, c. ad  858-929), was still in use 
in Muslim countries during the 10th Century.

The Greeks, with their geometrical prowess, 
developed and constmcted sundials of con­
siderable complexity. Apollonius of Perga (c. 
250 bc) developed the hemicyclium by us­
ing a surface of conic section upon which 
the hour lines were inscribed; this arrange­
ment gave greater accuracy. Ptolemy used the 
analemma, a device that enabled shadows to 
be projected geometrically onto flat surfaces 
inclined at various angles to the horizontal. In 
general, it appears that the Greeks constmcted 
instmments with either vertical, horizontal, or 
inclined dials, indicating time in temporary 
hours. The Tower of the Winds in Athens, oc- 
tagonal in shape, and dating from about 100 
bc, contains eight sundials. It is, therefore, 
clear that dials facing various Cardinal points 
were in use for a long time.

The Romans also used sundials with tempo­
rary hours. The first dial set up in Rome in 
290 bc had been captured from the Samnites, 
but it was not until almost 164 bc that a 
sundial was actually constmcted for the city. 
In his great work De architectura, the Roman 
architect and engineer Marcus Vitmvius Pol- 
lio (Ist Century bc) mentions many types of 
sundials, some of which were portable.

The Arabs attached much importance to the 
study of sundials, the principles and design 
of which they derived from the Greeks. They 
increased the variety of designs available and, 
at the same time, simplified the processes of 
design and construction by using the princi­
ples of trigonometry. Abü al-Hasan, at the 
beginning of the 13th Century a d , wrote on 
the constmction of hour lines on cyclindri- 
cal, conical, and other surfaces and is credited 
also with introducing equal hours, at least for 
astronomical purposes. With the advent of 
mechanical clocks in the early 14th Century,

sundials with equal hours gradually came into 
general use.
Sundiata, also spelled sundjata , also called 
märI DiÄTA, or Mari JATA (d. 1255), West 
African monarch who founded the westem 
Sudanese empire of Mali (see Mali, Ancient). 
During his reign he established the territorial 
base of the empire and laid the foundations 
for its future prosperity and political unity.

Sundiata was a Mandingo from the small 
kingdom of Kangaba, near the present Mali- 
Guinea border. Little is known about his 
early life. Mandingo oral traditions indicate 
that he was one of 12 royal brothers who 
were heirs to the throne of Kangaba. When 
Sumangum, mler of the neighbouring state of 
Kaniaga, overran Kangaba at the beginning of 
the 13th Century, he murdered all of Sundia- 
ta’s brothers. According to tradition, Sundiata 
was spared because he was a sickly boy who 
already appeared to be near death.

It is believed that Sundiata was once a 
dugu-tigi, or headman, of one of the villages 
of Kangaba. He organized a private army and 
Consolidated his position among his own peo­
ple before challenging the power of Suman­
gum and the neighbouring Susu people. He 
defeated Sumangum decisively in the Battle 
of Kirina (near modem Koulikoro, Republic 
of Mali) c. 1235 and succeeded in forcing the 
former tributary States of Kaniaga to recog- 
nize his suzerainty. In 1240 Sundiata seized 
and razed Kumbi, the former Capital of the 
Sudanese empire of Ghana, and by this act 
succeeded in obliterating the last symbol of 
Ghana’s past imperial glory.
After 1240 Sundiata apparently led no further 

conquests but Consolidated his hold on the 
States already under his control. His generals, 
however, continued to extend the boundaries 
of his empire to include areas as far north as 
the southem fringes of the Sahara (including 
the important trade centre of Walata), east to 
the Great Bend of the Niger River, south to 
the goldfields of Wangara (the exact location 
is still unknown to scholars), and west to the 
Sénégal River.

Soon after 1240 Sundiata moved the seat of 
his empire from Jeriba to Niani (also called 
Mali), near the confluence of the Niger and 
Sankarani rivers. The Iure of profits from the 
gold trade, made possible by Mali’s acquisi- 
tion of Wangara, and the tranquillity that pre- 
vailed under Sundiata’s leadership attracted 
merchants and traders; Niani soon became a 
key commercial centre in the Sudan.

Although Sundiata was nominally a Muslim 
and therefore acceptable to the predominantly 
Muslim merchant class, he managed to retain 
his support among the non-Muslim popula­
tion. He did so by fulfilling many of the tra­
ditional religious functions expected of miers 
in the West African societies whose political 
leaders were viewed as religious figures with 
quasi-divine powers. Little is known about the 
actual administration of Mali during Sundia­
ta’s time. The imperial system he established, 
however, survived the years of intemecine 
conflicts over the succession after his death.

Consult the index  first

Sundman, Per Olof (b. Sept. 4, 1922, Vax- 
holm, Swed.), Swedish novelist who wrote in 
the tradition of Social Realism during the 
1960s. He also served as a member of the 
Swedish Parliament (1969-79).
Per Olof Sundman spent much of his life 

in the northem province of Jämtland and 
used that isolated area as a locale for his 
first book, Jägarna (1957; “The Hunters”), a 
collection of short stories. It is not incidents 
or human relationships that are the focus 
of Sundman’s interest so much as the docu­
ments the novelist chooses to present to the 
reader without any accompanying evaluation



or commentary. Sundman’s radical psycho­
logical behaviourism is underscored by a sim­
ple, bare style. The purpose of his analytical 
method is to make the reader aware of the 
complex and at times incomprehensible na­
ture of truth. In Undersökningen (1958; “The 
Investigation”) the technique is applied in an 
investigation of the head of a power station in 
a poverty-stricken and depopulated area in the 
northem part of Sweden. His most successful 
novel and the one that brought him the Nordic 
Council Literary Prize in 1967, Ingenjör An- 
drées luftfird (1967; The Flight of the Eagle, 
1970), is pieced together from the remaining 
documents of an ill-fated attempt to reach the 
North Pole by balloon. The analysis of the 
three main characters in the tragic drama pro- 
ceeds from the documents themselves with a 
minimum of artistic ordering. Berättlesen om 
Säm (1977; “The Story of Sam”) examines 
the ancient Icelandic saga of Hrafnkel.
Sundsvall, town and seaport in Vastemorr- 
land län (county), northem Sweden, at the 
mouth of Selängerän (Selänger River) on the 
Gulf of Bothnia. It was chartered in 1621 by 
Gustavus II Adolphus. In 1721 it was bumed 
by the Russians and in 1803 and 1888 it suf- 
fered further disastrous fires. The town centre, 
therefore, dates largely from the 1890s, when 
it was entirely rebuilt in brick and stone. Lying 
between Ljungan and Indalsälven, two streams 
once used for timber floating, Sundsvall is the 
centre of one of the world’s most important 
pulp-producing regions. It also has aluminum 
and engineering plants. Pop. (1984 est.) mun., 
93,947.
sunfish, any of numerous species of North 
American freshwater fishes placed with the 
crappies and black basses in the family Cen- 
trarchidae (order Perciformes). The family 
contains about 30 species, all native to North

Pumpkinseed sunfish (Lepomis gibbosus)
Jacques Six

America, and all, with the exception of the 
Sacramento perch (Archoplites interruptus), 
native to waters east of the Rocky Mountains. 
Several species, such as the pumpkinseed (Le­
pomis gibbosus), have been introduced in 
other countries. The members of this fam­
ily are characterized by relatively deep bodies 
and a single, continuous dorsal fin consisting 
of an anterior spiny portion and a posterior 
soft-rayed portion; the two sections may, as in 
the black basses, be divided by a notch, but 
they are not separate as they are in the related 
perches.

Typical of quiet ponds and lakes, the cen- 
trarchids are carnivorous fishes that feed on 
other fishes and aquatic invertebrates. They 
range in size from tiny sunfishes (Elassoma) 
that mature at a length of 2.5 centimetres (one 
inch) to the largemouth black bass, attaining 
a maximum of about 80 cm and 10 kilograms 
(22 pounds).

The sunfishes, though small (usually less than 
20 cm long), are considered fine food and 
game fishes. Some possess a distinctive flap, 
or “ear lobe,” at the upper hind edge of the 
gill cover. Sunfishes, deeper bodied than the 
black basses, are also more brightly coloured, 
as their name implies. The males are especially 
colourful during the spring breeding season, 
when they, like other centrarchids, hollow out

nests with their tails and, after inducing the 
female to lay, guard the eggs and sometimes 
the young.

Better known species of sunfishes in­
clude the black-banded sunfish (Enneacanthus 
chaetodon) of the eastern United States; the 
bluegill (Lepomis macrochirus), a well-known 
food and sport fish coloured greenish, with an 
orange belly and blue on the lower edge of 
the head and gill covers; the longear sunfish 
(L. megalotis), marked with orange spots and 
wavy, bright-blue streaks; the pumpkinseed, 
or common, sunfish (L., or Eupomotis, gib- 
bosus\ a green or bluish fish with an orange 
belly and a red spot on its ear; and the rock 
bass (Ambloplites rupestris), a food and sport 
fish, greenish with irregulär dark markings.
sunflower, plant of the genus Helianthus 
of the family Asteraceae, native primarily to 
North and South America. The common sun­
flower is an annual herb with a rough hairy

Sunflower (Helianthus annuus)
John H. Gérard— EB Inc.

stem 3-15 ft high, broad, coarsely toothed, 
rough leaves 3-12 in. long, and heads of 
flowers 3-6 in. wide in wild specimens and 
often 1 ft or more in cultivated types. The 
disk flowers are brown, yellow, or purpie; the 
ray flowers are yellow. The oval hairy leaves 
are arranged in spirals. The sunflower plant 
is valuable from an economie as well as from 
an ornamental point of view. The leaves are 
used as fodder, the flowers yield a yellow dye, 
and the seeds contain oil and are used for 
food. The sunflower is cultivated in the Soviet 
Union, England, and other parts of Europe, 
Egypt, and in India for the seeds, the yellow 
sweet oil obtained by compression being con­
sidered equal to olive or almond oil for table 
use. Sunflower oilcake is used for stock and 
poultry feeding. The oil is also used in soap 
and paints and as a lubricant. The seeds may 
be eaten dried or roasted or ground to make 
bread and a coffee-like beverage.

Of the approximately 60 species of He­
lianthus only a few are cultivated, some for 
their spectacular size. They are tall, hardy an­
nual or perennial herbs, several of which can 
be grown in gardens with moderately good 
soil. The Jerusalem artichoke (H tuberosus) 
is cultivated for its edible underground tubers.
Sung--------- : for rulers of the Sung dynasty,
see under individual names.
Sung D Y N A S T Y , Pinyin s o n g  (960-1279), 
Chinese dynasty that ruled the country (only 
in the south after 1127) during one of its most 
brilliant cultural epochs.

The Sung dynasty was founded When Chao 
K’uang-yin, the military inspector general of 
the Chou dynasty, last of the Five Dynas­
ties, usurped control of the empire in a coup. 
Thereafter, he used his mastery of diplomatic 
manoeuvring to persuade powerful potential 
rivals to exchange their power for honours 
and sinecures, and he proceeded to become 
an admirable emperor. He set the nation on a 
course of sound administration, with a com­
petent and pragmatic civil service; followed 
Confucian principles; lived modestly; and took 
the country’s finest military units under his
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personal command. Before his death he had 
begun an expansion into the southem Ten 
Kingdoms.

Chao’s successors came to a truce of sorts 
with the menacing Khitan kingdom to the 
north. Over time, the quality of the bu- 
reaucracy deteriorated, and when the Juchen, 
Mongolian tribes from the North who had 
been subordinate to the Liao, burst into the 
northem Sung state, it was easy prey. The 
Juchen took over the North and established a 
dynasty with a Chinese name, the Chin. But 
they were unable to take the southem regions 
of the Sung territory below the Yangtze.

In the South, the climate and the beautiful 
surroundings were the setting for the South­
em Sung dynasty established (1127) by Kao 
Tsung. He chose a Capital he called Lin-an 
(present Hangchow) and set about maintain- 
ing defenses against the hostile North and 
restoring Imperial authority in the hinterland. 
Kao Tsung was a conscious admirer and em- 
ulator of the highly successful approach of the 
Han dynasty to the management of civil ser­
vice, and the empire’s bureaucrats functioned 
admirably for a long time. In due course, how­
ever, the dynasty began to decline. But the 
eventual fall of the Sung dynasty was neither 
sudden nor a collapse upon itself such as had 
ended several of its predecessors. The Mon- 
gols, under Genghis Khan, began their move 
on China with an assault on the Chin state in 
the North in 1211. After their eventual success 
in the North and several decades of uneasy co- 
existence between the Sung and the Mongols, 
the Mongols—under Genghis Khan’s grand- 
sons—advanced on the Sung forces in 1250. 
The Sung forces fought on until 1276, when 
their Capital feil.

During the Sung dynasty, commerce devel­
oped to an unprecedented extent; trade guilds 
were organized, paper currency came into in­
creasing use, and several cities with popula- 
tions of more than 1,000,000 flourished along 
the principal waterways and the southeast 
coast. Widespread printing of the Confucian 
Classics and the use of movable type, begin­
ning in the llth  Century, brought literature 
and learning to the people. Flourishing pri­
vate academies and state schools graduated 
increasing numbers of competitors for the civil 
service examinations. The administration de­
veloped a comprehensive welfare policy that 
made this one of the most humane periods 
in Chinese history. In the works of the 12th- 
century thinkers Chu Hsi and Lu Chiu-yüan 
Neo-Confucian philosophy was systematized 
into a coherent doctrine.

The Sung dynasty is particularly noted, how­
ever, for the great artistic achievements that 
it encouraged and, in part, subsidized. The 
Northem Sung dynasty at Pien-ching had be­
gun renewal of Buddhism and literature and 
the arts. The greatest poets and painters in the 
empire were in attendance at court. The last 
of the Northem Sung emperors was himself 
perhaps the most noteworthy art collector in 
the country. His Capital at Pien-ching was a 
city of beauty, abounding in palaces, temples, 
and tall pagodas when, in 1126, the Juchen 
bumed it. The architecture of the Sung era 
was noted for its tall structures; the high­
est pagoda at Pien-ching was 360 feet (110 
metres). Sung architects curved the eave line 
of roofs upward at the corners. Pagodas, six- 
or eight-sided and built of brick or wood, still 
survive from the period.
The sculpture of the Sung period continued 

to emphasize representations of the Buddha, 
and in that genre there were no substantive 
improvements over the work of Sung sculptors 
in succeeding dynasties. Landscape painting 
was one of the outstanding arts of the North­
em Sung, and its most noted figures were 
Fan K’uan and Li Ch’eng. In the Southem
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Sung many great painters served at the Hanlin 
Academy, becoming noted for brush effects, 
miniatures, and, under Zen influence, paint­
ings of Buddhist deities, animals, and birds.

In the decorative arts the Sung dynasty 
marked a high point in Chinese pottery. The 
Sung wares are noted for their simplicity of 
shape and the purity of colour and tone 
of their glazes. From the Northem dynasty 
came Ting, Ju, Chun, Tz’u-chou, northem 
celadon, and brown and black glazed wares; 
from the Southern came Ching-te-chen white- 
ware, Chi-chou wares, celadons, and the black 
pottery of Fukien. Kuan produced near the 
Southem Capital was the finest of an enor­
mous number of celadons of the dynasty.

The tendency of Sung jade carvers to adopt 
old lines and techniques makes difficult the 
accurate dating of jades that may be from the 
Sung, and it has been similarly difficult to 
place Sung lacquerware.

In music the Northem Sung adopted a 
two-stringed fiddle from the Mongols, and 
the court revived musical events and enter- 
tainments. Music drew much attention in the 
dynasty’s enormous works of literature: the 
official history of the dynasty devoted 17 of 
its 496 chapters to musical events, and an 
encyclopaedia of 1267 has 10 of 200 chapters 
on music. Music drama flourished through­
out the Sung, and distinctly different styles 
evolved in the North and the South. The liter­
ature of the Sung dynasty emphasized a retum 
to old-time simplicity of expression in prose, 
and short tales called ku-wen were written in 
great volume. A school of oral storytelling in 
the vemacular arose, and conventional poetry 
enjoyed wide cultivation. Sung poets achieved 
their greatest distinction, however, in the new 
genre of the tz ’u, sung poems of joy and de- 
spair. They became the literary hallmark of 
the dynasty. For the diversity and richness of 
its cultural achievements, the Sung dynasty is 
remembered as one of China’s greatest.
Sung-chiang, Pinyin s o n g j ia n g , city in 
Shanghai Municipality (shih), China. Sung- 
chiang is also a county (hsien) seat subordi- 
nate to Shanghai. Until 1958 it was a part of 
Kiangsu Province (sheng). It takes its name 
from the Sung Chiang (river), which flows 
from the T’ai Hu (lake) to the sea, through 
Shanghai.

It first became an independent county in 751 
under the name of Hua-t’ing, at which time it 
was subordinated to Su-chou. During the Sung 
dynasty (960-1279), it was transferred in 1195 
to the control of the superior prefecture (fu) of 
Chia-hsing (now in Chekiang Province). With 
the coming of the Mongols (who mied China 
from 1279 to 1368), it was raised to the status 
of a superior prefecture, Hua-t’ing Fu, and in 
1278 its name was changed to Sung-chiang. 
It remained a superior prefecture under the 
Ming (1368-1644) and Ch’ing (1644-1911) 
dynasties and grew into a large town, the ad­
ministrative city itself being divided into two 
counties. In 1912 it was made a county, called 
Hua-t’ing; but in 1913 the name was changed 
to Sung-chiang. It was originally the centre 
of a prosperous rice-growing area, and—to­
gether with Suchow—was a major source of 
grain revenues. After cotton was introduced 
under the Mongols, the area produced cotton, 
and cotton spinning and weaving became a 
major domestic industry. By the 18th Cen­
tury the quality of the region’s cotton textiles 
had gained an international reputation. In the 
19th Century the city was a strategie centre for 
the defense of Shanghai during the Taiping 
Rebellion (1850-64) and was badly damaged 
in the fighting.

The phenomenal 19th-century growth of 
Shanghai, however, also took away the city’s 
role as a commercial centre, and in the 20th

Century it became completely dominated by 
its metropolitan neighbour. Sung-chiang has 
excellent waterway Communications with the 
plain around T’ai Hu and is also on the rail­
way from Shanghai to Hang-chou. Pop. (mid- 
1970s est.) 50,000-100,000.
Sung Chiao-jen, Pinyin s o n g  j ia o r e n  (b. 
April 5, 1882, T’ao-yüan, Hunan Province, 
China—d. March 22, 1913, Shanghai),
founder of the Kuomintang (Nationalist Par­
ty), whose assassination blighted hopes for 
democratie government in China in the early 
20th Century.

Expelled from middle school in China for 
revolutionary activities, in 1904, Sung began 
studies in Japan. In Tokyo the following year, 
he became one of the leading members of the 
T’ung-meng hui (Alliance Society), the newly 
organized revolutionary party of the Chinese 
nationalist leader Sun Yat-sen.
After the Republican Revolution of 1911 

the former military commander Yüan Shih- 
k’ai became president of the new republic, 
and Sung was one of the four T’ung-meng 
hui members invited to join the new Cabinet. 
Sung objected to Yüan’s autocratie methods, 
however, and he soon resigned his post.

Hoping to create a political party that could 
capture a workable majority of the seats in the 
new National Assembly, Sung merged the old 
T’ung-meng hui with several smaller political 
parties and formed the Kuomintang. After an 
intensive campaign, the election early in 1913 
gave the Kuomintang 269 of the 596 seats 
in the National Assembly. Most observers ex- 
pected Sung to become premier of a new 
Cabinet and a strong rival of Yüan for power. 
On March 20, 1913, Sung was shot as he was 
boarding a train for the Capital. He died two 
days later, not yet 31. His death helped spark 
the second révolution of 1913, in which Sun 
Yat-sen and other progressive forces unsuc- 
cessfully attempted to unseat Yüan. A decade 
later Sun Yat-sen reorganized the Kuomintang 
as a revolutionary party.
Sung-Liao P’ing-yüan (China): see Man- 
churian Plain.
Sung Mei-ling (Mme Chiang Kai-shek): see 
Soong Mei-ling.
Sung Tzu-wen (Chinese Nationalist official): 
see Soong, T.V.
Sung Yang (Chinese Communist leader): see 
Ch’ü Ch’iu-pai.
Sunga d y n a s t y , Indian ruling house 
founded by Pusyamitra c. 185 b c , which re­
placed the Mauryan dynasty. Pusyamitra as- 
sassinated Brhadratha, the last Mauryan ruler, 
at a military parade and assumed royal power. 
Pusyamitra was a Brahmin, and, though he is 
said to have persecuted Buddhists, Buddhism 
still flourished in many areas under his con­
trol.

Most of the traditional accounts of Pusyami- 
tra’s reign are late in date. According to these, 
his rule extended over the cities of Pätalipu-

tra, Ayodhyä, and Vidisä, and perhaps over 
Jälandhara and Säkala as well. The Mauryan 
system of administering the provinces through 
princes of royal blood continued, and royal 
power tended to decentralize in the form 
of the establishment of nuclear kingdoms 
within the empire. Pusyamitra conducted sev­
eral campaigns against the Yavanas, or the 
Indo-Greeks, who were trying in this period to 
expand from Bactria into northwestem India.

Sunga history after Pusyamitra, who ruled 
for roughly 36 years, is largely uncertain. 
Nothing substantial is known about his suc­
cessor, Agnimitra, the hero of Kälidäsa’s play 
Mälavikägnimitra. According to the Puränas, 
Agnimitra’s successors, in genealogical order, 
were: Sujyestha (or Vasujyestha), Vasumitra, 
Andhraka (or Bhadraka), Pulindaka, Ghosa, 
Vajramitra, Bhägavata, and Devabhümi (E)e- 
vabhüti). If the Puränic account is to be be­
lieved, the total tenure of Sunga rule was 112 
years, coming to an end c. 73 b c .

Sunga script, Brahmï script of north In­
dia, possibly connected with the late Maurya 
scripts and the early Kalinga character, and 
associated with the Sunga dynasty (c. 185 b c -  
c. 73 b c ). The script was one of three pro­
totypes of the North Indian subdivision of 
Brahmï script, out of which the Gupta scripts 
rose.
Sungari River, Wade-Giles romanization 
s u n g - h u a  c h ia n g , Pinyin s o n g h u a  j ia n g , 
river in Heilungkiang and Kirin provinces, 
Northeast China. The Sungari is the largest 
of the tributaries of the Amur River, which it 
joins below the Chinese town of T’ung-chiang, 
some distance above Khabarovsk in the Soviet 
Union. The Sungari rises in the Ch’ang-pai 
Shan (mountains) in the border area between 
Kirin and North Korea. Its upper course is 
through rugged country, after which it erup­
ties into the Manchurian Plain above the city 
of Chi-lin (Kirin), where the river has been 
dammed at Feng-man as part of a huge hy­
droelectric project, forming a large retention 
lake extending more than 100 mi (62 km) up- 
stream. From Chi-lin it flows northwest until, 
in the vicinity of Ta-an, it is joined by its 
chief tributary, the Nen Chiang (Nonni River), 
which drains the northem Manchurian Plain. 
It then flows eastward through Harbin (Ha-erh- 
pin), where it is joined by another northem 
tributary, the Hu-lan Ho, before passing be­
tween the southem end of the Lesser Khingan 
Range and the northem end of the eastem 
Manchurian mountain system at Chia-mu-ssu 
to emerge into the flat and marshy terrain of 
the Amur Valley. The Sungari, at least below 
Chi-lin, flows somewhat placidly. Frozen an- 
nually from late November until March, its 
flow varies greatly, being at its maximum in 
the summer, when the May floods from thaw- 
ing snows in the mountains are followed by 
summer rains that last until August. Since the 
river gradiënt in the plain is very low, flooding 
is frequent. In some years, 1932 for example, 
floods caused great devastation.

Sungari River at Harbin, Northeast China
Emil Schulthess— Black Star/EB Inc.



The Sungari, like the Nen Chiang, is an 
important waterway. It is navigable as far as 
Harbin by steamships of 1,000 tons or more. 
Small river Steamers can use the Nen Chiang 
as far as Tsitsihar and the Sungari itself as 
far as Chi-lin, while several of the other trib- 
utaries and the upper waters of the Sungari 
itself (as well as the Nen Chiang) are navigable 
by small craft. The total length of the Sungari 
is 1,197 mi (1,927 km), of which some 800 mi 
are across the plain. The total drainage area is
205,000 sq mi (532,000 sq km).
Sungliao Plain (China): see Manchurian 
Plain.
sunlamp, electric discharge lamp (q.v.) that 
emits radiation of wavelengths present in sun­
light, particularly the short wavelengths of the 
ultraviolet region.
sunlight, also called sunshine, solar radia­
tion that is visible at the Earth’s surface; the 
amount of sunlight is dependent on the ex­
tern of the daytime cloud cover. Some places 
on the Earth receive more than 4,000 hours 
per year of sunlight (more than 90 percent 
of the maximum possible), as in the Sahara; 
others, less than 2,000 hours, as in regions 
of frequent storminess, such as Scotland and 
Iceland. Over much of the middle-latitude 
region of the world, the amount of sunlight 
varies regularly as the day progresses, owing 
to greater cloud cover in the early moming 
and during the late aftemoon.

Ordinarily, sunlight is broken down into 
three major components: (1) visible, or that 
part between 0.4// and 0.8// (one [micrometre] 
of wavelength); (2) the ultraviolet, or that por­
tion with wavelengths shorter than 0.4//; and 
(3) the infrared, with wavelengths longer than 
0.8//. Visible radiation is commonly termed 
light; however, the word light now has a 
broader meaning and includes the ultraviolet, 
or that invisible portion immediately adjoin- 
ing the shortest wavelength of visible radi­
ation. The visible portion comprises nearly 
one-half of the total radiation received at the 
surface of the Earth. While ultraviolet light 
comprises only a very small proportion of the 
total radiation, this component is extremely 
important. It produces vitamin D through the 
activation of ergosterol. It also is an important 
germicidal agent. Unfortunately, the polluted 
atmosphere over large cities robs solar radia­
tion of a significant portion of its ultraviolet 
light. Infrared radiation has its chief merit in 
its heat-producing quality. Close to one-half 
of total solar radiation received at the surface 
of the Earth is infrared.

On its path through the atmosphere the solar 
radiation is absorbed and weakened by vari­
ous constituents of the atmosphere. It is also 
scattered by air molecules and dust particles. 
Short wavelengths of light, such as blue, scat- 
ter more easily than do the longer red wave­
lengths. This phenomenon is responsible for 
the varying colour of the sky at different times 
of day. When the Sun is high overhead, its 
rays pass through the intervening atmosphere 
almost vertically. The light thus encounters 
less dust and fewer air molecules than it would 
if the Sun were low on the horizon and its 
rays had a longer passage through the atmo­
sphere. During this long passage the dominant 
blue wavelengths of light are scattered and 
blocked, leaving the longer, unobstmcted red 
wavelengths to reach the Earth and lend their 
tints to the sky at dawn and dusk.

An effective absorber of solar radiation is 
ozone, which forms by a photochemical pro­
cess at heights of 20 mi and filters out most 
of the radiation below 0.3//. Equally impor­
tant as an absorber in the longer wavelengths 
is water vapour. A secondary absorber in the 
infrared range is carbon dioxide. These two 
filter out much of the solar energy with wave­
lengths longer than 1//.

Several devices are used to measure the length

of time that the surface receives sunlight, and 
sometimes the sunshine’s intensity as well. 
The Eppley pyrheliometer does both; it con­
sists of two concentric silver rings of equal 
area, one blackened and the other whitened, 
connected to a thermopile. The Sun’s rays 
warm the blackened ring more than they do 
the whitened one, and this temperature differ­
ence produces an electromotive force that is 
nearly proportional to the sunlight’s intensity. 
The electromotive force is automatically mea­
sured and recorded and yields a continuous 
record of the duration and intensity of the 
periods of sunlight.
sunn, also called sann  hem p, or ind ian  
hemp, plant (Crotalaria junica) of the pea 
family (Fabaceae, or Leguminosae) or its fibre, 
one of the bast fibre (q.v.) group. The plant is 
also cultivated in many tropical countries as 
a green manure crop that is plowed under to 
fertilize soil. It is not a true hemp. The sunn 
plant is probably native to the Indian sub­
continent, where it has been cultivated since 
prehistorie times. It was introduced to the 
Westem Hemisphere early in the 19th Cen­
tury.

Sunn is an annual cultivated from seed and 
grows best in loamy, well-drained soil, but 
it is adaptable to poor soils and fairly arid 
climates and is often grown in rotation with 
such crops as rice, com (maize), and cotton. 
Plants reach a height of about 8 to 10 feet (2.4 
to 3 metres). The dense sowing of fibre crops 
limits leaf growth to plant tops. Leaves are 
bright green in colour, pointed in form, and 
2 to 3 inches (5 to 7.6 centimetres) long; the 
small yellow flowers grow in spikelike clusters 
from the angle between the leafstalk and the 
plant stem (leaf axil). Fibre crops are either cut 
or pulled out when seedpods begin to form; 
green manure crops are plowed under when 
the plants begin to flower. Fibres are obtained 
by a retting Operation, followed by Stripping, 
washing, and drying.

Sunn fibre is lustrous, with whitish, gray, or 
yellow colour. The fibre strands, about 3 to 5 
feet (0.9 to 1.5 metres) long, are composed of 
individual fibre cells, cylindrically shaped and 
with striated surface markings. Sunn, almost 
as strong as hemp and more durable than jute, 
increases in strength when wet and is fairly 
resistant to mildew and other microorganism 
attack.
The fibre is made into cordage, fishing nets, 

sacking fabrics, canvas, and mg yarns and is 
used to manufacture such paper products as 
cigarette and tissue papers. India is the main 
producer, and the United Kingdom, Belgium, 
and the United States are the leading im- 
porters.
sunna, also spelled sunnah  (Arabic: “habit- 
ual practice”), the traditional social and legal 
practice of the Muslim community. In pre- 
Islämic Arabia, sunna referred to precedents 
established by tribal ancestors, accepted as 
normative, and practiced by the entire com­
munity. The early Muslims did not immedi­
ately concur on what constituted their sunna. 
Some looked to the people of Medina for 
an example, others followed the behaviour of 
the Companions of Muhammad, while the 
provincial legal schools, current in Iraq, Syria, 
and the Hejaz (in Arabia) in the second Mus­
lim Century (8th Century a d ), attempted to 
equate sunna with an ideal system—based 
partly on what was traditional in their respec- 
tive areas and partly on precedents they them­
selves had developed. These varying sources, 
which created differing community practices, 
were finally reconciled late in the 2nd Century 
ah by the legal scholar ash-Shäfi'i (767-820), 
who accorded the sunna of the Prophet, as 
preserved in eyewitness records of his words, 
actions, and approbations, and known as the 
Hadith, normative and legal status second 
only to that of the Qur’än.
The authoritativeness of the sunna was fur-
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ther strengthened when Muslim scholars, in 
response to the Wholesale fabrication of ha- 
diths by supporters of various doctrinal, le­
gal, and political positions, developed 'ilm al- 
Jiadïth, the Science of attesting the authentic- 
ity of individual traditions. The sunna was 
then used in tafsïr, Qur’änic exegesis, to sup­
plement the meaning of the text, and in fiqh, 
Islämic jurisprudence, as the basis of legal de- 
cisions not discussed in the Qur’än. See also 
cilm al-hadïth; tafsïr.
Siinni (Alï: see Sonni ‘Alï.
Sunnite, Arabic sunnï, plural sun n ï, mem­
ber of one of the two major branches of Isläm, 
the branch that consists of the majority of that 
religion’s adherents. Sunnite Muslims regard 
their sect as the mainstream and traditional­
ist branch of Isläm, as distinguished from the 
minority sect, the Shfites.

The Sunnites recognize the first four caliphs 
as Muhammad’s rightful successors, whereas 
the Shfites believe that Muslim leadership be- 
longed to Muhammad’s son-in-law, 'Alï, and 
his descendants alone. In contrast to the Shi- 
'ites, the Sunnites have long conceived of the 
theocratie state built by Muhammad as an 
earthly, temporal dominion and have thus 
regarded the leadership of Isläm as being de­
termined not by divine order or inspiration 
but by the prevailing political realities of the 
Muslim world. This led historically to Sunnite 
acceptance of the leadership of the foremost 
families of Mecca and to the acceptance of 
unexceptional and even foreign caliphs, so 
long as their rule afforded the proper exer­
cise of religion and the maintenance of order. 
The Sunnites accordingly held that the caliph 
must be a member of Muhammad’s tribe, the 
Quraysh, but devised a theory of election that 
was flexible enough to permit that allegiance 
be given to the de facto caliph, whatever his 
origins. The distinctions between the Sunnites 
and other sects regarding the holding of spir­
itual and political authority remained firm 
even after the end of the Caliphate itself in 
the 13th Century.

The Sunnites orthodoxy is marked by an 
emphasis on the views and customs of the 
majority of the community, as distinguished 
from the views of peripheral groups. The in- 
stitution of consensus evolved by the Sunnites 
allowed them to incorporate various customs 
and usages that arose through ordinary histor­
ical development but that nevertheless had no 
roots in the Qur’än.
The Sunnites recognize the six “authentic” 

books of the Hadith, which contain the spo­
ken tradition attributed to Muhammad. The 
Sunnites also accept as orthodox one of the 
four schools of Muslim law. In the 20th Cen­
tury the Sunnites constituted the majority of 
Muslim believers in all nations except Iran, 
Iraq, and perhaps Yemen (San'ä’). They num- 
bered about 360,000,000 in the 1980s and 
constituted nine-tenths of all the adherents of 
Isläm.
Sunnyvale, city, Santa Clara County, Cali­
fornia, U.S., at the southem end of San Fran­
cisco Bay, near San José. Settled in 1850, 
it was known as Murphy’s Station (later as 
Encinal) but was renamed Sunnyvale at its in- 
corporation in 1912 and developed as a fruit- 
processing centre. The city’s economie base 
shifted, however, when the U.S. Navy dirigi- 
ble base, built in the 1930s at nearby Moffett 
Field, and the expansion of the Joshua Hendy 
Iron Works (now Westinghouse Electric) in 
1942 contributed to a developing industrial 
pattern, which now includes electronics and 
manufacture of guided missiles. Pop. (1984 
est.) 110,600.
sunscald, common disorder of exposed, 
thin-barked trees, shrubs, and other plants.
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Dead patches form on the sun-exposed trunk 
and limbs of young trees. Evergreens and 
shrubs show scorched foliage and shoot 
dieback in dry, sunny, and windy spots, es­
pecially in very early spring. Control includes 
wrapping young tree trunks, applying white- 
wash, white latex paint, or an antidesiccant 
(to retard loss of plant moisture), and growing 
susceptible plants in more protected locations. 
Evergreens, especially in winter and very early 
spring, should be protected from too much sun 
and from cold, drying winds. Much sunscald 
injury can be avoided by watering plants thor- 
oughly in dry autumns before the soil freezes 
and applying a mulch to keep the soil frozen 
until spring, when full-scale plant activity ré­
sumés and roots can provide the moisture the 
top growth requires. See also scorch.
Sunset Crater National Monument, na­
tional monument in north-central Arizona, 
U.S., 15 miles (24 km) northeast of Flagstaff. 
It comprises a truncated einder cone, the rem- 
nant of an extinct volcano, that rises to an 
elevation of 1,000 feet (300 m). Established 
in 1930, the preserve occupies an area of 5 
square miles (13 square km). The cone was 
dated by means of tree rings found in remains 
of buried Indian pit houses; it was appar- 
ently formed after an eruption that occurred

Sunset Crater National Monument, Arizona
©  David Muench 1982

in about 1064. The summit crater, 400 feet 
(120 m) deep and about 1,280 feet (390 m) 
in diameter, is brilliantly hued, as though il- 
luminated by the setting Sun. The monument 
contains numerous lava flows, fumaroles, and 
lava beds with ice caves.
sunshine: see sunlight.
sunspider, also called sun  scorpion, or 
wind  scorpion, any of the 800 species of the 
order Solifugae (formerly Solpugida) of the 
arthropod class Arachnida. The name sunspi­
der refers to the species’ habitation of hot, 
dry regions as well as to the golden colour 
and daytime liveliness of most species. They 
are also called wind scorpions because of 
their swiftness; camel Spiders, because of their

Sunspider (Galeodes)
J.A.L. Cooke

humped heads, and solpugids because of the 
former scientific name. Their hairiness and 
rounded opisthosoma (abdomen) are spider- 
like; the front appendages somewhat resemble 
those of a scorpion. Body length is 10 to 50 
mm (0.4 inch to 2 inches).

Sunspiders are extremely voracious, and the 
largest forms can kill small vertebrates. The 
chelicerae (first pair of appendages) are large, 
toothed, jawlike pincers, and the leglike pedi- 
palps (second pair of appendages) have suc- 
torial tips for seizing prey. Unique racket- 
shaped organs (malleoli) on the hindmost legs 
may be sensory.

Sunspiders are common in Africa and south­
eastward to India; in Indonesia, especially the 
Celebes; and in parts of the New World.
sunspot, vortex of gas on the surface of the 
Sun associated with strong local magnetic ac­
tivity. Spots look dark only by contrast with 
the surrounding photosphere, which is several 
thoüsand degrees hotter. The dark centre of 
a spot is called the umbra; the outer, lighter 
ring, the penumbra. Spots may be several 
times larger than the Earth or so small that 
telescopic Observation is difficult. They may 
last for months. Single spots do appear, but 
most are in pairs or groups, with the members 
of a pair (leader and follower in respect to the 
direction of the Sun’s rotation) having oppo- 
site magnetic polarity. This polarity reverses 
from one solar cycle to the next; i.e., if leaders 
in one cycle are north magnetic poles, leaders 
in the succeeding cycle will be south poles. 
Leaders and followers in one hemisphere of 
the Sun are almost always opposite in polarity 
from their counterparts across the equator.

Some large spots are visible to the unaided 
eye when the Sun is seen through clouds or 
in a camera-obscura image. But general ac­
ceptance of the reality of these apparent flaws 
in the Sun came only about 1611, when sys- 
tematic study was begun independently by 
Galileo, Thomas Harriot, Johannes Fabricius, 
and Christoph Scheiner. S.H. Schwabe in 
1843 announced discovery of the solar cycle, 
in which the number of spots reaches a max­
imum about every 11 years on the average, 
as do the effects of solar disturbances (e.g., 
auroras) on the Earth.

By observing spots, R.C. Carrington found 
(c. 1860) that the Sun rotates not as a solid 
body but differentially, fastest at the equator. 
Sunspots are never seen exactly at the equator 
or near the poles. Vilhelm Bjerknes theorized 
in 1926 that spots are the erupting ends of 
magnetic vortices broken by the Sun’s differ­
ential rotation. Various elaborations on this 
idea have been proposed, but the cause of 
sunspots is still uncertain. George Ellery Haie 
in 1908 discovered their magnetic fields; John 
Evershed in 1909 detected the radial motion 
of gas away from sunspot centres. Annie Rüs­
sel Maunder in 1922 charted the latitude drift 
of spots during each solar cycle. Her chart 
is sometimes called the butterfly diagram be­
cause of the winglike shapes assumed by the 
graph. Each solar cycle begins with small spots 
appearing in middle latitudes of the Sun. Suc­
ceeding spots appear progressively closer to 
the Sun’s equator as the cycle reaches its max­
imum level of activity and declines.
Sunyani, town, west-central Ghana, westem 
Africa, surrounded by the forested Southern 
Ashanti Uplands. The site was a camping 
place for elephant hunters in the late 19th 
Century. The British set up district headquar­
ters there in 1924; and with the construction 
of the road to Kumasi, Sunyani became com­
mercially important as a clearinghouse for 
cocoa, kola nuts, and staple foods (plantains, 
yams, and com [maize]). It is a bustling town 
of political and social clubs, and there is a 
sports arena in Coronation Park. Sunyani also 
has an airport. Pop. (1984 prelim.) 36,100.
suona (musical instmment): see so-na.

Super Bowl, in U.S. professional football, the 
championship game of the National Football 
League, played by the winners of the league’s 
American Football Conference and National 
Football Conference each January.

The game resulted from the 1966 merger of 
the American Football League (AFL) and the 
older, established National Football League 
(NFL). It was originally called the AFL-NFL 
World Championship Game. The present 
name was suggested by Lamar Hunt, owner of 
the AFL’s Kansas City Chiefs. The first game 
was played on Jan. 15, 1967, in the Los An­
geles Coliseum, the NFL’s Green Bay Packers 
defeating the AFL’s Kansas City Chiefs by a 
score of 35-10. When the AFL-NFL merger 
became final in 1970, the NFL absorbed the 
AFL teams, split into two conferences, and 
continued the Super Bowl under its own ban­
ner. See Sporting Record: Football.
superb warbler (bird): see fairy wren.
supercharger, in piston-type intemal- 
combustion engines, air compressor or blower 
used to increase the amount of air drawn into 
the cylinders by the pumping action of the 
pistons during each intake stroke. With the 
additional air, more fuel is bumed, and the 
power of the engine is thus increased.

In aircraft piston engines, supercharging com- 
pensates for the reduced atmospheric pressure 
at high altitudes. Development of the gas tur­
bine, which requires constant flow of air and 
fuel, brought the introduction of the turbo- 
supercharger, a centrifugal blower driven by 
a small gas turbine powered by the exhaust 
gases from the engine cylinders.
supercomputer, any of a class of extremely 
powerful computers. The term is commonly 
applied to the fastest high-performance Sys­
tems available at any given time. Such com­
puters are used primarily for scientific and 
engineering work requiring exceedingly high- 
speed computations.

Supercomputers have certain distinguishing 
features. Unlike conventional computers, they 
usually have more than one central processing 
unit (CPU), though some machines do have 
a single-processor design. (The CPU contains 
the circuits for interpreting program instruc- 
tions and executing arithmetic and logic oper- 
ations in proper sequence.) The use of several 
central processors to achieve high computa- 
tional rates is necessitated by the physical 
limits of circuit technology. Electronic Sig­
nals cannot travel faster than the speed of 
light, which thus constitutes a fundamental 
speed limit for signal transmission and circuit 
switching. This limit has almost been reached 
owing to the miniaturization of circuit com­
ponents, dramatic reduction in the length of 
wires connecting circuit boards, and innova­
tive cooling techniques (e.g., in various su­
percomputer Systems, processor and memory 
circuits are immersed in a cryogenic fluid to 
achieve the low temperatures at which they 
operate fastest).

To bypass this physical banier, supercom­
puter manufacturers developed Systems with 
as many as eight processors, whereby it be­
comes possible to divide up a task into smaller 
components that can be handled by each sep­
arate processor simultaneously. Machines of 
this kind include the Cray Y-MP, capable of 
about 3,000,000,000 calculations per second, 
and the ETA-10, with a peak speed of nearly 
10,000,000,000 calculations per second.
Rapid retrieval of stored data and instructions 

are required to support such extremely high 
computational speeds. Therefore, most super­
computers have a very large storage capacity 
(e.g., 256,000,000 to 2,000,000,000 bytes of 
shared memory), as well as a very fast input/ 
output capability.

Still another distinguishing characteristic of 
supercomputers is their use of vector arith­
metic—i.e., they are able to operate on pairs



of lists of numbers rather than on mere pairs 
of numbers. For example, a typical super­
computer can multiply a list of hourly wage 
rates for a group of factory workers by a list 
of hours worked by members of that group 
to produce a list of dollars earned by each 
worker in roughly the same time that it takes 
a regulär computer to calculate the amount 
earned by just one worker.
Supercomputers were originally used in ap- 

plications related to national security, includ­
ing nuclear-weapons design and cryptography. 
Today, they are routinely employed by the 
aerospace, petroleum, and automotive indus­
tries. They also have found wide application 
in other areas involving engineering or scien­
tific research, as, for example, in studies of 
the structure of subatomic particles and of the 
origin and nature of the universe. Supercom­
puters have become an indispensable tooi in 
weather forecasting: predictions are now based 
on numerical models.
Higher-performance supercomputers are ex- 

pected to be developed through increased use 
of parallel processing. Computer experts have 
already built Systems that harness together 
thousands of individual processors to share the 
work load. These processors, however, are still 
considerably slower than the ones employed 
in current supercomputers, so that the latter 
remain unsurpassed in performance except in 
certain special circumstances. See also Cray, 
Seymour R. (S.Ka.)
superconductivity, complete disappearance 
of electrical resistance in various solids when 
they are cooled below a characteristic temper­
ature. This temperature, called the transition 
temperature, varies for different materials but 
generally is below 20 K (—253° C).

A brief treatment of superconductivity fol­
lows. For füll treatment, see macropaedia: 
Matter.

Superconductivity was first discovered in 
mercury by the Dutch physicist Heike Kamer- 
lingh Onnes in 1911. Similar behaviour has 
been found in approximately 25 other Chem­
ical elements, including lead and tin, and in 
thousands of alloys and Chemical compounds. 
All other materials that have been investigated 
to within fractions of a degree of absolute zero 
show normal resistance to the flow of electric 
currents.
The use of superconductors in magnets is 

limited by the fact that strong magnetic fields 
above a certain critical value, depending upon 
the material, cause a superconductor to revert 
to its normal, or nonsuperconducting, state, 
even though the material is kept well below 
the transition temperature.

Another basic property of superconductors, 
besides their lack of resistance, is their abil­
ity to prevent extemal magnetic fields from 
penetrating their interior: they are perfect dia- 
magnets. All extemal magnetic fields less than 
the critical value are totally screened from the 
interior of type I superconductors, but strong 
fields are only partially screened from the in­
terior of type II. Some type II superconductors 
have been found to retain their superconduc­
tivity in all but the strongest magnetic fields.

In 1986 and 1987 a few type II supercon­
ductors were discovered to retain their super­
conductivity at temperatures as high as 98 K 
and in magnetic fields of hundreds of thou­
sands of oersteds. These high-temperature su­
perconductors all contain copper and oxygen 
atoms that form planes or chains of atoms in 
the crystal. Their properties are anisotropic, 
i.e., dependent on the direction of current 
flow and of magnetic field with respect to the 
planes and chains of atoms. These new ma­
terials are ceramics, and their properties are 
sensitive to the amount of oxygen in them. 
Because they are superconducting at tempera­
tures that can be inexpensively obtained with 
liquid nitrogen, they hold great promise for 
practical applications. Problems of brittleness,

instabilities in some Chemical environments 
(such as moist air), and a tendency for im- 
purities to segregate at surfaces of the crystals 
(where they interfere with the flow of high cur­
rents in the superconducting state) have yet to 
be overcome. Moreover, subsequent research 
has resulted in the discovery of other higher- 
temperature superconductors (e.g., bismuth 
compounds) that show considerable promise.

Suggested uses for superconducting materi­
als include medical magnetic-imaging devices, 
magnetic energy-storage Systems, levitated pas­
senger trains for high-speed travel, motors, 
generators, transformers, computer parts (logic 
devices, switches, interconnects, and memory 
elements), and very sensitive devices for mea­
suring magnetic fields, voltages, or currents. 
The main advantages of devices made from 
superconductors are low power dissipation, 
high-speed Operation, and high sensitivity.
superego, in the psychoanalytic theory of Sig­
mund Freud, latest developing of three agen- 
cies (with the id and ego, qq.v.) of the human 
personality. It contains a system of prohibi- 
tions, condemnations, and inhibitions, com­
monly known as “conscience,” and a set of 
ideals known as the “ego ideal.” This material 
is derived from parents or parent Surrogates 
during the first five years of life and represents 
the intemalization of parents’ Standards and 
authority. In the normal male child, it replaces 
the Oedipal desire for the mother, giving new 
material to the capacity for self-condemnation 
developed during the Oedipal period. The de­
veloping superego thus absorbs the traditions 
of the family and the surrounding society, 
serving chiefly to control sexual and aggres­
sive impulses that threaten social structures. 
Partially conscious and partially unconscious, 
primitive and irrational, the superego is less 
responsive to external reality than the ego, 
tending to maintain certain Standards regard- 
less of circumstances. It is more intimately 
related to the id, the content of which the su­
perego is thought to evaluate and form before 
it reaches the ego.

Normal development of the superego is con­
sidered highly precarious, yet a key factor 
for mental health. See also Oedipus complex; 
psychoanalysis.
superfluidity, the unusual properties of liq­
uid helium when it is cooled below 2.18 K 
(—270.97° C), called the lambda (2) point. The 
term was coined in 1938 by Pyotr Kapitsa, a 
Soviet physicist, following an extensive series 
of experiments showing that in this state of 
helium, called helium II (He II), there is an 
apparent enormous rise in heat conductivity, 
rapid flow through capillaries or over the rim 
of its Containment vessel as a thin film, and 
that a number of other unusual properties also 
appear.

In order to account for such behaviour, the 
“two fluid” model, as proposed by Laszlo 
Tisza, described He II as a mixture of normal 
helium and superfluid helium. The normal 
component is attributed to helium atoms in 
excited energy States, whereas the superfluid 
component is attributed to atoms all in the 
ground state (having lowest or zero-point en­
ergy). As the temperature continues to be 
lower below the lambda point, more of the 
He II becomes superfluid. It is assumed that 
this superfluid component is able to move 
through its container without friction, thereby 
explaining most of the unusual behaviour of 
helium II.
superfluous man, Russian lishny che- 
lovek, a character type whose frequent re- 
currence in 19th-century Russian literature is 
sufficiently striking to make him a national 
archetype. He is usually an aristocrat, intelli­
gent, well-educated, and informed by idealism 
and goodwill but incapable, for reasons as 
complex as Hamlet’s, of engaging in effective 
action. Although he is aware of the stupidity
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and injustice surrounding him, he remains 
a bystander. The term gained wide currency 
with the publication of Ivan Turgenev’s story 
“The Diary of a Superfluous Man” (1850). 
Although most of Turgenev’s heroes fall into 
this category, he was not the first to create 
the type. Aleksandr Pushkin introduced the 
type in Eugene Onegin (1833), the story of a 
Byronic youth who wastes his life, allows the 
girl who loves him to marry another, and Iets 
himself be drawn into a duel in which he kills 
his best friend. The most extreme example of 
this character is the hero of Ivan Goncharov’s 
Oblomov (1859). An idle, daydreaming noble 
who lives on the income of an estate he never 
visits, Oblomov spends all his time lying in 
bed thinking about what he will do when (and 
if ) he gets up.

The radical critic Nikolay A. Dobrolyubov 
analyzed the superfluous man as an afflictión 
peculiar to Russia and the by-product of serf- 
dom. Throughout the 19th and early 20th Cen­
tury, superfluous men continued to dominate 
Russian novels and plays. They include some 
of the most attractive and sympathetic char­
acters in literature: Pierre Bezukhov (in Leo 
Tolstoy’s War and Peace, 1865-69), Prince 
Myshkin (in Fyodor Dostoyevsky’s The Idiot, 
1868-69), and in numerous examples by An­
ton Chekhov.
Superfortress (aircraft): see B-29.
supergiant star, any star of very great intrin- 
sic luminosity and relatively enormous size, 
typically several magnitudes brighter than a 
giant star and several times greater in diame­
ter. The distinctions between giants (see also 
giant star), supergiants, and other classes are 
made in practice by examining certain lines 
in the stars’ spectra. A star classed as a super­
giant may have a diameter several hundred 
times that of the Sun and a luminosity nearly 
1,000,000 times as great. Supergiants are ten- 
uous stars, and their lifetimes are probably 
only a few million years, extremely short on 
the scale of stellar evolution.
superheterodyne reception, the common- 
est technique for recovering the information 
(sound or picture) from carrier waves of a 
range of frequencies, transmitted by different 
broadcasting stations. The circuitry, devised 
by E.H. Armstrong during World War I, com­
bines the high-frequency current produced by 
the incoming wave with a low-frequency cur­
rent produced in the receiver, giving a beat (or 
heterodyne) frequency that is the difference 
between the original combining frequencies. 
This different frequency, called the interme­
diate frequency (IF), is beyond the audible 
range (hence the original term, supersonic het­
erodyne reception); it can be amplified with 
higher gain and selectivity than can the ini­
tial higher frequency. The IF signal, retaining 
modulation to the same degree as the original 
carrier, enters a detector from which the de­
sired audio or other output signal is obtained.

The receiver is tuned to different broad­
cast frequencies by adjusting the frequency of 
the current used to combine with the carrier 
waves. This arrangement is employed in most 
radio, television, and radar receivers.
superhighway: see expressway.
Superior, city, seat (1854) of Douglas county, 
northwestem Wisconsin, U.S., at the westem 
tip of Lake Superior, opposite Duluth, Minn., 
from which it is separated by the St. Louis 
River estuary. A port of entry, it shares an 
extensive natural harbour with Duluth, form- 
ing the western terminus of the St. Lawrence 
Seaway.

In 1655 the Jesuit Claude-Jean Allouez built 
a mission in the area. Later, fur-trading 
posts were established. Permanent settlement,
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started in 1853, produced three communi- 
ties that were Consolidated by incorporation 
(1889) as a city. Its growth was stimulated by 
the discovery of iron ore (1883) in the Goge- 
bic Range. Grain, iron ore, copper, taconite, 
limestone, and coal are shipped. Crude oil 
for refining arrivés from westem Canada via 
a 1,127-mi (1,814-km) pipeline. The port has 
extensive railway Connections. Industries in­
clude shipbuilding, heavy equipment manu­
facturing, wood conversion, and flour milling. 
Tourism is significant, and Manitou Falls, 
largest in the state, is 12 mi south. The Uni­
versity of Wisconsin-Superior originated as a 
state teachers college in 1896. Pop. (1980) 
29,571.
Superior, Lake, most northwesterly and 
largest of the five Great Lakes of North Amer­
ica and one of the world’s largest bodies of 
fresh water. Bounded on the east and north 
by Ontario (Can.), on the west by Minnesota, 
(U.S.), and on the south by Wisconsin and 
Michigan (U.S.), it discharges into Lake Huron 
at its eastern end via the St. Marys River. The 
lake is 383 mi (616 km) long (east to west), 
and its greatest width is 160 mi (north to 
south); it has a mean surface elevation of 600 
ft (180 m) above sea level and a maximum 
depth of 1,330 ft. The lake’s drainage basin is 
49,300 sq mi (127,700 sq km), exclusive of its 
surface area of 31,700 sq mi.

Superior receives approximately 200 rivers, 
of which the largest are the Nipigon (from 
the north) and the St. Louis (from the west). 
Other principal rivers entering the north shore 
are the Pigeon, Kaministikwia, Pic, White, 
and Michipicoten. No large rivers reach the 
lake from the south. The principal islands in 
the lake are Isle Royale, a U.S. national park; 
the Apostle Islands, near the Wisconsin shore; 
Michipicoten, on the east side; and St. Ignace, 
near the mouth of the Nipigon River (Can.).

The coastline of Lake Superior is picturesque, 
particularly the north shore, which is indented 
by deep bays backed by high cliffs. Much of 
the Coastal area is sparsely settled. Extensive 
forests are held in federal, state, provincial, and 
private timberlands. Seasonal hunting, sport 
fishing, and tourism form the basis for an 
important regional recreation industry. Valu­
able mineral deposits surround the lake. Iron 
ore was mined and smelted locally (1848- 
54) in the Negaunee and Marquette (Mich.) 
areas until the opening (1855) of the ship 
canal along the St. Marys River allowed regu­
lär shipment to the lower lakes. Subsequently, 
iron was extracted from many parts of the 
Lake Superior district, including the Mesabi 
Range in Minnesota. Recently, more use has 
been made of the abundant taconite and other 
low-grade ores. Other minerals extracted in­
clude silver (near Thunder Bay, Ont.), nickel 
(north of the lake), and copper (south of the 
lake).

Lake Superior has many natural harbours, 
and improvements have created additional 
ports. The navigation season is generally about 
eight months long. At Thunder Bay, grain 
from the Canadian prairies is transferred from 
rail to ship. Iron ore is exported from Taconite 
Harbor and Two Harbors (Minn.). The har­
bour shared by Duluth (Minn.) and Superior 
(Wis.) is a shipping point for iron ore, grain, 
and flour. The principal ports along the lake’s 
south shore are Ashland (Wis.), Hancock and 
Houghton (both on a 25-mi-long canal across 
the Keweenaw Peninsula), and Marquette 
(Mich.).

The first white man to see Lake Superior was 
probably the French explorer Étienne Brülé 
in 1622. Pierre Espirit Radisson and Médard 
Chouart des Groseilliers gathered a valuable 
cargo of fürs during their extensive travels on 
the lake (1659-60). The French Jesuit mission­

ary Claude-Jean Allouez circumnavigated and 
charted the lake in 1667. Daniel Greysolon, 
Sieur Dulhut (or DuLuth), opened the lake 
to active trading in 1679. French fur trading 
then flourished at intervals, but the entire re­
gion came under British control between 1763 
and 1783. Trade remained in the hands of the 
British until 1817, when John Jacob Astor’s 
American Für Company took over south of 
the Canadian border. The lake’s name is from 
the French Lac Supérieur (“upper lake”).
Superior Bay, also called allouez bay, nar­
row inlet of western Lake Superior, indenting 
the coast of Minnesota (northwest) and Wis­
consin (southeast), U.S. The bay is 7 mi (11 
km) long and V2 to 1 mi wide and is shel- 
tered from the lake by a low sand and gravel 
formation called Minnesota Point. Receiving 
the St. Louis River, the bay forms part of one 
of the most important harbours on the Great 
Lakes. The twin ports of Duluth, Minn., and 
Superior, Wis., are the westernmost points for 
the St. Lawrence Seaway. The name Allouez 
is for Father Claude-Jean Allouez, a French 
missionary who travelled through the region 
in the 1660s.
Superior Upland, geographical region in 
northem Wisconsin, Minnesota, and Michi­
gan, U.S., south and west of Lake Superior. 
A Southern extension of the Canadian Shield 
of ancient mountain ranges, it is composed of 
crystalline rock with little overlying soil. Pleis- 
tocene glaciation (the southward movement 
of ice that began about 2,500,000 years ago) 
scraped most of the land bare. Agriculture is 
thus limited, but the region has yielded much 
iron ore and is ruggedly scenic.
superman, German Übermensch, the supe­
rior man, who justifies the existence of the hu­
man race. “Superman” is a term significantly 
used by Friedrich Nietzsche, particularly in 
Also sprach Zarathustra (1883-91), although 
it had been employed by Goethe and others. 
This superior man would not be a product of 
long evolution; rather, he would emerge when 
any man with superior potential completely 
masters himself and strikes off conventional 
Christian “herd morality” to create his own 
values, which are completely rooted in life on 
this earth. Nietzsche was not forecasting the 
brutal superman of the German Nazis, for his 
goal was a “Caesar with Christ’s soul.” George 
Bemard Shaw popularized the term “super­
man” by his play Man and Superman (1903).
Superman, 20th-century U.S. comic-strip su- 
perhero who first appeared in a comic book 
in June 1938 and in a newspaper strip in Jan­
uary of the following year; both were written 
by Jerry Siegel and drawn by Joe Shuster. Su­
perman, the “man of steel,” later became the 
protagonist of a radio show, animated-film 
cartoons, a novel, a Broadway play, a televi­
sion series, and motion pictures.

Superman, as the story goes, was sent as a 
baby to Earth by his parents from their home 
on the doomed planet Krypton. He was found 
and reared in mid-America by Martha and 
Jonathan Kent, who named him Clark. As 
a boy he discovered the latent native powers 
that would later evolve into flight, X-ray vi­
sion, and unlimited strength—the hallmarks 
of Clark Kent’s alter ego, Superman. This dual 
identity provided the central tension of the 
saga. As the mild-mannered Kent, he worked 
as a reporter on the Daily Planet in Metropo­
lis, where he developed a romantic interest in 
fellow reporter Lois Lane. She, however, daz- 
zled by the courageous crime-fighting exploits 
of Superman and unaware of his secret iden­
tity, continually rejected his overtures. Super­
man, invulnerable to all dangers except for 
the mysterious substance Kryptonite, in turn 
remained resolutely aloof and independent in 
his fight for “truth, justice, and the American 
way.”

supermarket, large retail store operated on a 
self-service basis, selling groceries, fresh pro­
duce, meat, bakery and dairy products, and 
sometimes an assortment of nonfood goods. 
Supermarkets gained acceptance in the United 
States during the 1930s. The early stores were 
usually located in reconverted industrial build­
ings in outlying areas; they had no elaborate 
display facilities, and their primary advantage 
was their low prices. During the 1940s and 
’50s they became the major food marketing 
channel in the United States and in the 1950s 
spread through much of Europe. The extent to 
which they have succeeded in various coun­
tries has depended on the ability or willingness 
of producers and wholesalers to adapt their 
operations to large-scale retailing. The spread 
of supermarkets is part of a trend in the de­
veloped countries toward reducing costs and 
simplifying the pattem of marketing.

During the 1960s, supermarkets appeared in 
the less developed countries in the Middle 
and Far East and Latin America, where they 
appealed largely to the upper middle income 
groups who had the necessary buying power 
and food-storage facilities.
Supermex (golfer): see Trevino, Lee (Buck).
supernaturalism, a belief in an otherworldly 
realm or reality that, in one way or another, 
is commonly associated with all forms of reli­
gion.

Evidence of neither the idea of nature nor 
the experience of a purely natural realm is 
found among primitive people, who inhabit a 
wonderworld charged with the sacred power 
(or mana), spirits, and deities. Primitive man 
associates whatever is experienced as uncanny 
or powerful with the presence of a sacred or 
numinous power; yet he constantly lives in 
a profane realm that is made comprehensible 
by a paradigmatic, mythical sacred realm. In 
the higher religions a gulf usually is created 
between the sacred and the profane, or the 
here and the beyond, and it is only with the 
appearance of this gulf that a distinction be­
comes drawn between the natural and the su- 
pematural, a distinction that is not found, for 
example, in the classical religious traditions of 
Greece and China. Both the Olympian deities 
of ancient Greece and the Tao (“Way”) of 
ancient China were apprehended as lying at 
the centre of what today is commonly known 
as the natural; yet they were described in lan­
guage that was imbued with concepts of the 
sacred.
Paradoxically, the most radical division be­

tween the natural and the supematural is es­
tablished by those forms of religion that posit a 
final or ultimate coincidence between the nat­
ural and the supematural, or the sacred and 
the profane. This is true both in Indian mysti­
cal religion and in Near Eastem and Western 
eschatological religions, which are concerned 
with the last time that inaugurates a new sa­
cred age. Buddhism, from its very beginning, 
established a total distinction between the 
realm of life and individual (samsam), which 
it identified interiorly as the arena of pain 
and suffering, and the goal of the Buddhist 
way, Nirväna, which is understood in wholly 
negative terms as a final and total release 
from samsam. As Buddhism developed in In­
dia, however, and did so in part by way of 
making the distinction between Nirväna and 
samsam ever more comprehensive and pure, 
it gradually but decisively reached the point 
of identifying Nirväna and samsam, and this 
identification, according to some scholars, be­
came the foundation of Mahäyäna (“Greater 
Vehicle”) Buddhism.

Zoroastrianism, Judaism, Christianity, and 
Isläm, which emphasize eschatology (the doc­
trine of last times), posit a radical dichotomy 
between the old aeon and the new aeon, or 
this world and the Kingdom of God. While 
normative Judaism cast off eschatology, al­
though it was rebom in a mystical form in



the Kabbala (Jewish mysticism), Christianity 
arose with an eschatological expectation of the 
immediate coming of the Kingdom of God. 
Primitive Christianity identified Jesus with the 
eschatological figure of the Son of man, a 
divine redeemer whose coming would inau- 
gurate the Last Judgment and the end of the 
world. This early Christian faith went hand in 
hand with the belief that all things whatsoever 
will be transfigured into the Kingdom of God, 
Such a form of faith refuses to accept the 
world as simply world or nature but rather 
understands both nature and history as con- 
stantly undergoing a process of transformation 
that will issue in a wholly new creation or new 
world.

The secularization of modem Western civi­
lization has created a gulf between the natu­
ral and the supematural because of modem 
conceptions of the physical universe as be­
ing controlled by scientifically knowable and 
predictable laws and as existing apart from 
the influence or control of God. Hence, the 
world becomes a profane reality that is wholly 
isolated from both the sacred and the super- 
natural.
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supernova, plural supernovas, or super­
novae, any of a class of violently exploding 
stars whose luminosity after eruption suddenly 
increases millions or even billions of times its 
normal level. The term is derived from nova, 
the name for another type of exploding star. 
Supernovas resemble novas in several respects. 
Both are characterized by a tremendous, rapid 
brightening lasting for a few weeks, followed 
by a slow dimming. Spectroscopically, they 
show blue-shifted emission lines, which imply 
that hot gases are blown outward. But a su­
pernova explosion, unlike a nova outburst, is 
a cataclysmic event for a star, one that essen- 
tially ends its active {i.e., energy-generating) 
lifetime. When a star “goes supernova,” con­
siderable amounts of its matter, equaling the 
material of several Suns, may be blasted into 
space with such a burst of energy as to enable 
the exploding star to outshine its entire home 
galaxy.

Historically, only seven supernovas are 
known to have been recorded, with the most 
famous occurring in ad  1054. It was seen in 
one of the homs of the constellation Taurus. 
The remnants of this explosion are visible to­
day as the Crab Nebula, which is composed 
of a glowing ejecta of gases flying outward in 
an irregulär fashion and a rapidly spinning, 
pulsating neutron star, called a pulsar, in the 
centre. The supernova of 1054 was recorded 
by Chinese and Korean observers; it also may 
have been seen by southwestem American 
Indians, as suggested by certain rock paint­
ings discovered in Arizona and New Mexico. 
It was bright enough to be seen during the 
day, and its great luminosity lasted for weeks. 
Other prominent supernovas are known to 
have been observed from Earth in a d  185, 
393, 1006, 1181, 1572, and 1604.
The closest and most easily observed super­

nova since the supernova sighting of 1604 
was first sighted on the night of Feb. 24, 
1987, by the Canadian astronomer lan K. 
Shelton while working at the Las Campanas 
Observatory in Chile. Designated SN 1987A, 
this formerly extremely faint object attained 
a magnitude of 4.5 within just a few hours, 
thus becoming visible to the unaided eye. 
The newly appearing supernova was located 
in the Large Magellanic Cloud at a distance 
of about 163,000 light-years. It immediately 
became the subject of intense observation by 
astronomers throughout the Southem Hemi­
sphere. SN 1987A’s brightness peaked in May

with a magnitude of about 3 and slowly de- 
clined in the following months.

Supernovas may be divided into two broad 
classes, Type I and Type II, according to 
the way in which they detonate. Type I su- 
pemovas are brighter than Type II. The so- 
called classic explosion, associated with Type 
II supernovas, is to have as progenitor a very 
massive star of at least eight solar masses that 
is at the end of its active lifetime. Until this 
stage of its evolution, the star has shone by 
means of the nuclear energy released at and 
near its core in the process of squeezing and 
heating lighter elements such as hydrogen or 
helium into successively heavier elements— 
i.e., in the process of nuclear fusion. Forming 
elements heavier than iron absorbs rather than 
produces energy, however, and since energy is 
no longer available, an iron core is built up 
at the very centre of the aging, heavyweight 
star. When the iron core becomes too mas­
sive, its ability to support itself by means of 
the outward explosive thmst of intemal fu­
sion reactions fails to counteract the tremen­
dous pull of its own gravity. Consequently, 
the core collapses until it reaches a point at 
which its constituent nuclei and free electrons 
are cmshed together into a hard, rapidly spin­
ning core. This core consists almost entirely 
of neutrons, which are compressed in a vol­
ume only 10 km (16 miles) across but whose 
combined weight equals that öf several Suns. 
A teaspoonful of this extraordinarily dense 
material would weigh 50,000,000,000 tons on 
Earth.

The supernova detonation occurs when ma­
terial falls in from the outer layers of the 
star and then rebounds off the core, which 
has stopped collapsing and suddenly presents 
a hard surface to the infalling gases. The 
shock wave that is generated by this collision 
propagates outward and blows off the star’s 
outer gaseous layers. The amount of material 
blasted outward depends on the star’s original 
mass.
In some cases, the core collapse may be too 

great to produce a supernova and the implod- 
ing star is compressed into an even smaller 
and denser body than a neutron star—namely, 
a black hole. Infalling material disappears into 
the black hole, the gravitational field of which 
is so intense that not even light can escape. 
The entire star is not taken in by the black 
hole, since much of the falling envelope of the 
star either rebounds from the temporary for­
mation of a spinning neutron core or misses 
passing through the very centre of the core 
and is spun off instead.
Type I supernovas have only recently become 

explicable, though not without some uncer- 
tainty, on the basis of observational data. It 
appears that the immediate process resulting 
in the Type I explosion—the collapsing core 
suddenly becoming rigid and causing the in­
falling material to rebound—is similar to what 
occurs with Type II supernovas. The progeni­
tor of the Type I variety, however, is a lighter- 
weight star of only four to eight solar masses. 
This kind of supernova may result when the 
extremely massive white dwarf component in 
a binary star system draws so much matter 
from its red-giant companion that it collapses 
to a neutron core.
There is less infalling material in the case 

of Type I supernovas. As a consequence, ra­
dioactive elements, most notably nickel-56, 
that are formed during the rebound near the 
core’s surface can more likely be blasted out 
through the material above. Moreover, when 
nickel-56 decays to cobalt-56 and the latter 
to iron-56, significant amounts of energy are 
released. This energy is the source of much of 
the light emitted during the weeks following 
the explosion.

Supernova explosions release not only 
tremendous amounts of electromagnetic radi­
ation but also cosmic rays and many of the 
heavier elements that make up the compo-
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nents of the solar system, including the Earth. 
Recent observations have shown that the col­
lision of such ejected matter with nebulae 
(clouds of gas and dust) in the vicinity can 
sometimes compress the nebulae sufficiently 
in certain regions for gravity to cause these 
regions to collapse and thereby form new stars 
and, presumably, planets. Both the nebular 
material and the heavy elements ejected from a 
supernova would be contained in these newly 
formed stellar and planetary bodies. Further- 
more, isotopic evidence in meteorites from the 
asteroid belt between the orbits of Mars and 
Jupiter indicates that the occurrence of one or 
more nearby supernovas about 4,600,000,000 
years ago triggered the formation of the solar 
system. Compare nova. See also black hole.
superposed order, in Classical architecture, 
an order, or style, of column placed above 
another order in the vertical plane, as in a 
multilevel arcade, colonnade, or facade. In 
the architecture of ancient Greece, where the 
orders originated, they were rarely superposed 
unless structurally required; and when Greek 
builders did superposé orders, as in some ex- 
amples of the stoa, or covered walk, they were 
always of the same order as the columns be­
low. In the Parthenon at Athens (5th Century 
bc), the great eastern chamber, known as the 
Hecatompedon, has a two-tiered colonnade 
with superposed Doric orders on three sides.

Roman architects used superposed orders 
freely as decorative elements. The Colosseum, 
built at Rome in the Ist Century a d , has 
four stories: on the ground level the order is 
Doric; on the next level it is Ionic; on the 
third, Corinthian; and the top story has pi­
lasters, attached rectangular columns, also of 
the Corinthian order. Renaissance builders fre­
quently used superposed orders, usually in the 
same ascending series as on the Colosseum, 
though they sometimes added a Composite

Superposed order, Colosseum, Rome, 
1 st C e n tu ry  ad
Graphic House, Inc.— EB Inc.
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order. They also developed the Colossal, or 
giant, order, a single column reaching upward 
through two or more stories, which could Sub­
stitute for the superposed orders.
supersonic flight, passage through the air at 
speed greater than the local velocity of sound. 
At speeds beyond about five times the velocity 
of sound (Mach 5), the term hypersonic flight 
is employed.

The first aircraft to fly at supersonic speeds 
was a Bell X-l rocket-powered research plane, 
on Oct. 14, 1947. Thereafter many military 
aircraft capable of supersonic flight were built, 
though their speed was generally limited to 
Mach 2.5 because of problems caused by fric- 
tional heating of the skin of the plane. The 
first supersonic, passenger-carrying, commer­
cial airplane (or supersonic transport, sst), the 
Concorde, was built jointly by aircraft-manu- 
facturing enterprises of the British and French 
governments. Travelling at Mach 2, or 1,200 
miles (1,920 kilometres) per hour, it entered 
regulär service on Jan. 21, 1976.
Superstition, belief, half-belief, or practice for 
which there appears to be no rational sub­
stance. Those who use the term imply that 
they have certain knowledge or superior ev- 
idence for their own scientific, philosophical, 
or religious convictions. An ambiguous word, 
it probably cannot be used except subjectively. 
With this qualification in mind, superstitions 
may be classified roughly as religious, cultural, 
and personal.

Every religious system tends to accumulate 
superstitions as peripheral beliefs—a Christian, 
for example, may believe that in time of trou- 
ble he will be guided by the Bible if he opens it 
at random and reads the text that first strikes 
his eye. Often one man’s religion is another 
man’s Superstition: Constantine called pagan- 
ism Superstition; Tacitus called Christianity a 
pernicious Superstition; Catholic veneration of 
relies, images, and the saints is dismissed as 
superstitious to many Protestants; Christians 
regard many Hindu practices as superstitious; 
adherents of all “higher” religions may con- 
sider the Australian Aborigine’s relation to his 
totem superstitious. Finally, all religious be­
liefs and practices may seem superstitious to 
the person without religion.

Superstitions that belong to the cultural tradi­
tion (in some cases inseparable from religious 
Superstition) are enormous in their variety. 
Nearly all persons, in nearly all times, have 
held, seriously or half seriously, irrational be­
liefs conceming methods of warding off ill 
or bringing good, foretelling the future, and 
healing or preventing sickness or accident. A 
few specific folk traditions, such as belief in 
the evil eye or in the efficacy of amulets, have 
been found in most periods of history and in 
most parts of the world. Others may be lim­
ited to one country, region, or village, to one 
family, or to one social or vocational group.

Finally, people develop personal supersti­
tions: a schoolboy writes a good examination 
paper with a certain pen, and from then on 
that pen is lucky; a horseplayer may be con- 
vinced that gray horses mn well for him.

Superstition has been deeply influential in 
history. Even in so-called modem times, in 
a day when objective evidence is highly val- 
ued, there are few people who would not, if 
pressed, admit to cherishing secretly one or 
two irrational beliefs or superstitions.
Supertanker, large tanker (q.v.) or cargo ship, 
commonly an oil-carrying vessel that might 
exceed 500,000 tons deadweight.
Supervielle, Jules (b. Jan. 16, 1884, Monte­
video—d. May 17, 1960, Paris), poet, drama­
tist, and short-story writer of Basque descent 
who wrote in the French language but in the 
Spanish tradition. His themes are the love of

a lonely but fraternal man for the pampas 
and for the open spaces of his South Ameri­
can childhood and his nostalgia for a cosmic 
brotherhood of men.

Supervielle was acutely aware of the innu- 
merable pulsations that express life both in 
the body and throughout the cosmos. His po­
ems (Gravitations, 1925; Les Amis inconnus, 
1934 [“The Unknown Friends”]; La Fable du 
monde, 1938 [“Fable of the World”]) are sen­
sitive, sometimes humorous, sometimes pre- 
cious. In his novels Le Voleur d ’enfants (1926; 
“The Kidnappers”) and L ’Enfant de la haute 
mer (1931; “The Child of the High Seas”), he 
allies fantasy and simplicity. He wrote, with 
Madeleine Milhaud, the libretto for an opera, 
Bolivar (1950; music by Darius Milhaud). His 
plays La Belle au bois (1932; “The Beauty of 
the Wood”) and Robinson (1949) constitute 
an escape into a land of fantasy.
Suphan Buri, also spelled suphanburi, town 
and changwat (province) in the Westem re­
gion of Thailand. Suphan Buri town, the 
provincial Capital, is located at the head of 
navigation of the Mae Nam (river) Nakhon 
Chai Si, 55 mi (88 km) north of Bangkok. 
An ancient walled city, it became part of the 
Angkor-based Khmer empire in the 1 Ith Cen­
tury, the Sukhothai state in the 13th, and the 
Ayutthaya Kingdom in the 14th. The modern 
town is a commercial centre for an agricul­
tural region.

The province, located west of the Mae Nam 
(river) Chao Phraya covers an area of 2,069 
sq mi (5,358 sq km). Agriculture is concen- 
trated in the east, where the heavy clay soils 
of the Bangkok delta plain support rice, com 
(maize), and oil seeds. Hogs and poultry are 
raised. Pop. (1980) town, 22,903; (1982 est.) 
province, 720,406.
Supilo, Frano (b. Nov. 30, 1870, Cavtat, Dal­
matia, Austria-Hungary—d. Sept. 23, 1917, 
London), Croatian nationalist who opposed 
Austro-Hungarian domination before World 
War I and played a significant role in the 
controversies preceding the formation of an 
independent Yugoslav state.

As editor of the Novi List, a Croatian joumal 
he founded in 1900 at Rijeka, Supilo worked 
to promote Croatian-Serbian interests in Op­
position to Habsburg supremacy. In 1905 he 
drew up the Rijeka Resolution designed to 
create a Croat-Serb coalition, which he hoped 
would bring about an alliance with anti-Habs- 
burg Hungarians. In an effort to discredit the 
coalition, Austro-Hungarian authorities pro­
vided the publicist Heinrich Friedjung with 
documents alleging that Supilo and his asso- 
ciates were working on behalf of Serbia. They 
sued Friedjung, and at the trial (1909) it was 
demonstrated that the documents were forg- 
eries. Nevertheless, Supilo resigned as presi­
dent of the coalition.

After the outbreak of World War I, Supilo 
supported the Allied cause and, together with 
the Croatian nationalist Ante Trumbic and 
Ivan Mestrovic, a noted sculptor, founded the 
Yugoslav Committee in London (1915) with 
the purpose of liberating the South Slavs. A 
period of difficult negotiations followed in- 
volving the British and French promise to 
Italy of territories along the eastern Adriatic 
in the secret Treaty of London (1915) and 
between the South Slavs themselves over the 
nature of the future Yugoslav state. When 
Supilo insisted that a constitution precede 
unification, he was outvoted. Although he re­
signed from the committee over that issue, he 
later endorsed the Declaration of Corfu (July 
20, 1917), whereby the South Slavic peoples 
would form a single kingdom (later called Yu­
goslavia).
Suppe, Franz von, Suppé also spelled 
suppe, original name francesco ezechiele
ERMENEGILDO CAVALIERE SUPPE DEMELLI (b.
April 18, 1819, Spalato, Dalmatiä—d. May

21,1895, Vienna), Austrian composer of light 
operas. He greatly influenced the development 
of Austrian and German light music up to the 
middle of the 20th Century.

Suppé conducted at the Theater an der Wien, 
the Josephstadt, and other theatres in Vienna. 
His most successful comic operas were pro­
duced in Vienna and include Leichte Kaval­
lerie (1866), Fatinitza (1876), and Boccaccio 
(1879). He also wrote choral works, a sym­
phony, and string quartets.
Suppiluliumas I, also spelled shuppiluliu- 
m ash , or SUBBILULIUMA (fl. 14th Century bc), 
Hittite king (reigned c. 1380-c. 1346 bc), who 
dominated the history of the Near East for 
the greater part of four decades and raised the 
Hittite kingdom to Imperial power. The son 
and successor of Tudhaliyas III, Suppiluliu­
mas began his reign by rebuilding the old Cap­
ital, Hattusas (Bogazköy in modern Turkey), 
and consolidating the Hittite heartland.

Suppiluliumas’ military career was almost 
exclusively devoted to struggles with the king­
dom of Mitanni in the east and the reestab- 
lishment of a firm Hittite foothold in Syria. 
After an unsuccessful exploratory raid, he 
schemed to circumvent the Mitanni defenses 
in northem Syria by Crossing the Euphrates 
farther north and approaching its Capital, Was- 
sukkani, from the rear. Suppiluliumas’ new 
tactics were successful, and he was able to 
capture and sack Wassukkani. He then tumed 
south across the Euphrates and secured the 
allegiance of the Syrian princelings.

Suppiluliumas left his son Telipinus in charge 
of Syrian affairs and retumed to Hattusas 
to resume religious duties. In the meantime, 
however, the debilitated Mitanni kingdom un- 
derwent a series of upheavals abetted by the 
renascent Assyrian kingdom, which had long 
been a tributary of the Mitanni. In the end, 
Assyria gained its independence, infiltrated 
Mitanni, and emerged as a new power in the 
region.

Suppiluliumas immediately retumed to Syria, 
besieging the city of Carchemish. Hittite power 
was thus Consolidated in all of northem Syria, 
where Suppiluliumas installed his sons Telipi­
nus and Piyassilis as kings of Aleppo and 
Carchemish. In addition, Suppiluliumas con­
cluded with Mattiwaza, son of the murdered 
Mitannian king Tushratta, a treaty of mutual 
assistance. A Mitannian buffer state was set 
up to shield the Hittite dominions in Syria 
from the growing Assyrian menace.

Suppiluliumas’ preeminent international rep­
utation is shown by an event that occurred 
during his siege of Carchemish. Ankhesena- 
men, daughter of the Egyptian king Akhe- 
naton and childless widow of his successor 
Tutankhamen, wrote to the Hittite king and 
asked for one of his sons in marriage. Under 
Egypt’s matrilinear succession laws, the new 
husband was to be the pharaoh. Suppiluliumas 
agreed and sent one of his sons, who on his 
way to Egypt was murdered by adversaries of 
the Queen’s plans. This outrage was probably 
never completely avenged, for Suppiluliumas 
soon died in a plague brought into central 
Anatolia by Egyptian prisoners of war.
supplejack, any of various woody climbing 
plants with pliant, tough sterns, particularly 
Berchemia scandens, of the buckthom fam­
ily (Rhamnaceae), also known as rattan vine.
B. scandens occurs in the central and South­
ern United States. It climbs to the tops of 
trees and has altemate, elliptical (oblong oval) 
leaves 3-7.5 centimetres (1.25-3 inches) long. 
The small, greenish-white flowers are bome 
in a terminal cluster; the bluish-black fruit is 
about 1 cm in diameter.
supplicatio, in Roman religion, a rite or se­
ries of rites celebrated either as a thanksgiving 
to the gods for a great victory or as an act 
of humility after a national calamity. During 
those times the public was given general ac-



cess to some or all of the gods; the statues or 
sacred emblems of the gods often were placed 
on platforms or couches. The people would 
then kneel or prostrate themselves in Greek 
fashion (thus the name supplicatiö). On some 
occasions an expiatory supplicatiö was cele- 
brated in association with a lectisternium, in 
which images of pairs of gods were exhibited 
on couches before tables spread with food. 
Originally a supplicatiö lasted from one to five 
days, but in later times it was extended to 10, 
20, or even 50 days.
supply and demand, in economics, relation­
ship between the quantity that producers wish 
to sell at various prices and the quantity of a 
commodity that consumers wish to buy.

The quantity of a commodity demanded can 
be seen to depend on the price of that com­
modity, the prices of all other commodities, 
the incomes of consumers, and their tastes. 
In economie analysis, the last three factors 
are often held constant; the analysis then 
involves examining the relationship between 
various prices and the maximum quantity 
that would potentially be purchased at each 
of these prices. These price-quantity combi- 
nations may be plotted on a curve, known as 
a demand curve.

The quantity of a commodity that is avail- 
able in the market depends not only on the 
price obtainable for the commodity but also 
on the prices of substitutable products, the 
techniques of production, and the availability 
and costs of labour and other factors of pro­
duction. In analyzing supply in the short run, 
one usually assumes that all but the price are 
constant in order to observe the relationship 
between various prices and the quantity po­
tentially offered by suppliers at each price.

It is the function of a market to equate 
demand and supply through the price mech­
anism. If buyers wish to purchase more of a 
commodity than is available at the prevailing 
price, they will tend to bid the price up. If 
they wish to purchase less than is available at 
the prevailing price, suppliers will bid prices 
down. Thus, there is a tendency toward an 
equilibrium price, at which the quantity de­
manded is just equal to the quantity supplied.
As the price rises, the quantity offered usually 

increases, and the willingness of consumers 
to buy an article normally declines, but these 
changes are not necessarily proportional. The 
measure of the responsiveness of supply and 
demand to changes in price is their elastic- 
ity. Elasticity is calculated as the ratio of the 
percentage change in the quantity demanded 
or supplied to the percentage change in price. 
Thus, if the price of a commodity decreases 
by 10 percent, and the sales of it consequently 
increase by 20 percent, the elasticity of de­
mand for that commodity is said to be 2.

The demand for products that have good, 
readily available substitutes is likely to be elas­
tic, because consumers can easily replace one 
good with another if its price rises. The de­
mand for a product may be inelastic if there 
are no close substitutes and if expenditures 
on the product comprise only a small part 
of the consumer’s income. Firms faced with 
relatively inelastic demands for their products 
may increase their total revenue by raising 
prices; those with elastic demands cannot.
Although the concept of elasticity is most 

often associated with consumers’ demand for 
a product, it can be applied to other variables. 
It may be used to measure the responsive­
ness of the quantity demanded by consumers 
to changes in their income. Another type of 
elasticity, known as the cross-elasticity of de­
mand, measures the response in consumers’ 
demand for one product to changes in the 
price of another. The cross-elasticity is likely 
to be positive if the products are substitutes 
for one another, because an increase in the 
price of one will result in ah increase in de­
mand for the other.

Supply-and-demand analysis may be applied 
to markets for final goods and services or to 
markets for labour, Capital, and other factors 
of production as well. It can be applied at the 
level of the firm, the industry, or the entire 
economy. At the last level, though, the ana­
lysis is of quite a different nature. The total 
demand for all goods and services by all sec­
tors of the economy, for example, determines 
the aggregate income in the economy; income 
thus depends on production, and a circular re­
lationship exists between production, income, 
and final demand. The same may be said of 
the relationship between the supply of factors 
of production and the compensation offered, 
as in the case of unemployed workers who 
(theoretically) would willingly accept work at 
the going wage if it were available.
supply curve, in economics, graphic repre- 
sehtation of the relationship between product 
price and quantity of product that a seller is 
willing and able to supply. Product price is 
measured on the vertical axis of the graph and 
quantity of product supplied on the horizontal 
axis.

In most cases, the supply curve is drawh 
as a slope rising upward from left to right, 
since product price and quantity supplied are 
directly related (i.e., as the price of a com­
modity increases in the market, the amount 
supplied increases). This relationship is depen­
dent on certain ceteris paribus (other things 
equal) conditions remaining constant. Such 
conditions include the number of sellers in the 
market, state of technology, production costs, 
seller price expectations, and prices of rèlated 
products. A change in any of these conditions 
will cause a shift in the supply curve. A shift- 
ing of the curve to the left corresponds to a 
decrease in the quantity of product supplied, 
whereas a shift to the right reflects an increase. 
Compare demand curve.
supraorbital ridge (anatomy): see browridge. 
suprarenal gland: see adrenal gland.
suprasegmental, also called prosodic fea­
ture, in phonetics, a speech feature such as 
stress, tone, or word juncture that accompa- 
nies or is added over consonants and vowels; 
these features are not limited to single sounds 
but often extend over syllables, words, or 
phrases. In Spanish the stress accent is often 
used to distinguish between otherwise iden- 
tical words: término means “term,” termino 
means “I terminate,” and terminó means “he 
terminated.” In Mandarin Chinese, tone is a 
distinctive suprasegmental: shih pronounced 
on a high, level note means “to lose”; on a 
slight rising note means “ten”; on a falling 
note means “city, market”; and on a falling- 
rising note means “history.” English “beer 
dripped” and “beard ripped” are distinguished 
by word juncture.

The above examples demonstrate functional 
suprasegmentals. Nonfunctional suprasegmen­
ta l  that do not change the meaning of words 
or phrases also exist; stress in French is an 
example. Suprasegmentals are so called in 
contrast to consonants and vowels, which are 
treated as serially ordered segments of the 
spoken utterance.
Suprematism, Russian suprematism , first 
movement of pure geometrical abstraction in 
painting, originated by Kazimir S. Malevich 
in Russia in about 1913. In his first Suprema­
tist work, a pencil drawing of a black square 
on a white field, all the elements of objec­
tive representation that had characterized his 
earlier, Cubist-Futurist style, had been elim- 
inated. Malevich explained that “the appro- 
priate means of representation is always the 
one which gives füllest possible expression to 
feeling as such and which ignores the famil­
iar appearance of objects.” Referring to his 
first Suprematist work, he identified the black
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square with feeling and the white background 
with expressing “the void beyond this feeling.”

Although his early Suprematist compositions 
most likely date from 1913, they were not 
exhibited until 1915, the year he edited the 
Suprematist manifesto, with the assistance 
of several writers, most notably the poet 
Vladimir Mayakovsky. In these first Suprema­
tist works—consisting of simple geometrical 
forms such as squares, circles, and crosses—he 
limited his palette to black, white, red, green, 
and blue. By 1916-17 he was presenting more 
complex shapes (fragments of circles, tiny 
triangles); extending his colour range to in­
clude brown, pink, and mauve; increasing the 
complexity of spatial relationships; and intro- 
ducing the illusion of the three-dimensional 
into his painting. His experiments culminated 
in the “White on White” paintings of 1917— 
18, in which colour was eliminated, and the 
faintly outlined square barely emerged from 
its background. Finally, at a one-man exhibi­
tion of his work in 1919, Malevich announced 
the end of the Suprematist movement.

Suprematism had a few adherents among 
lesser known artists, such as Ivan Kliun, Ivan 
Puni, and Olga Rosanova. While not affiliated 
with the movement, the distinguished Russian 
painter Wassily Kandinsky showed the influ­
ence of Suprematism in the geometrization of 
his forms after 1920. This geometrical style, 
together with other abstract trends in Russian 
art, was transmitted by way of Kandinsky and 
the Russian artist El Lissitzky to Germany, 
particularly to the Bauhaus (q.v.), in the early 
1920s.

To make the best use of the Britannica, 
consult the index  first

Supreme Court of Japan, Japanese sai- 
kö saibansho, the highest court in Japan, 
a court of last resort with powers of judicial 
review and the responsibility for judicial ad­
ministration and legal training. The court was 
created in 1947 during the U.S. occupation 
and is modelled to some extent after the U.S. 
Supreme Court. As was the Federal Constitu­
tional Court of West Germany, the Supreme 
Court of Japan was endowed with the prerog- 
ative of judicial review, largely as a result of 
U.S. influence.

The Supreme Court of Japan is the succes­
sor to the Daishin-in, which was established 
in 1875 and reorganized in 1890 under the 
Meiji Constitution (1889) as a supreme court 
of final appeal in criminal and civil cases. Un­
der the control of the Ministry of Justice, that 
court had little independence and could not 
deal with questions of constitutionality. The 
1947 court, therefore, was intended to have 
the freedom to work independently of the gov­
ernment and to decide the constitutionality of 
Statutes and administrative decisions.
The Supreme Court of Japan is made up of 

14 justices and a chief justice, who sit as the 
Grand Bench to hear constitutional cases and 
cases that a petty bench (made up of five of 
the justices) has been unable to decide. There 
are three petty benches: civil, criminal, and 
administrative. A petty bench may consider a 
constitutional issue only if the Grand Bench 
has set precedent in the specific area covered.

Distribution of cases among the petty benches 
and assignments of individual Supreme Court 
judges are determined by the entire court sit- 
ting as the Judicial Assembly. The assembly 
is responsible for determining regulations for 
the national courts, the public prosecutors, 
and the legal profession and for disciplining 
violators of these regulations. As Japan has a 
unified national court system, all courts are 
under the control of the Supreme Court. The 
court even prepares a list of nominees for



Supreme Court of Judicature 404

positions in the inferior courts. The Judicial 
Assembly, through the Legal Training and Re­
search Institute, also oversees graduate legal 
training for those who wish to pursue careers 
as judges, prosecutors, and lawyers.

The justices are appointed by the Cabinet 
(the chief justice by the emperor upon des- 
ignation by the Cabinet). At least two-thirds 
must have considerable experience as lawyers, 
prosecutors, law professors, or members of 
high courts. Justices serve for life but may 
be retired for advanced age or ill health; they 
may also be impeached by the Diet. The only 
restriction on the justices is that they are for- 
bidden to take part in politics. Theoretically, 
the public has some control over the appoint- 
ments to the court. In the first general election 
following the appointment of a justice, the 
electorate is allowed to voice its approval or 
disapproval; the electorate reviews the status 
of a justice after a tenure of 10 years. In prac­
tice, the public has not challenged a Cabinet 
appointment to the court nor has it voted any 
justice off the bench.

Cases come to the Supreme Court on appeal 
from one of the high courts, which are them­
selves appeals courts. The Supreme Court has 
no original jurisdiction, and it can deal only 
with a legal issue arising from a specific case. 
Even constitutional issues cannot be consid­
ered abstractly outside specific legal problems. 
The court can void any decision in which it 
finds there has been an incorrect interpreta­
tion or application of the law. The court may 
also overtum a ruling if it finds error in the 
facts of the case or if it considers the punish- 
ment unjust. It may remand a case back to 
a lower court if it finds justification for the 
reopening of proceedings.
Supreme Court of Judicature, in England 
and Wales, a court that, since 1971, has con­
sisted of the Court of Appeal, the High Court 
of Justice, and the Crown Court.

Until the Judicature Act of 1873 (q.v.) the 
English court system was cluttered with courts, 
most of them dating back into medieval pe­
riods, with overlapping judicial powers. In 
1873 several of these courts were abolished 
and replaced by the Court of Appeal and five 
subdivisions—Chancery; King’s (or Queen’s) 
Bench; Common Pleas; Exchequer; and Pro­
bate, Divorce, and Admiralty. In 1880 refine­
ment of the court system continued with the 
King’s Bench Division absorbing Common 
Pleas and Exchequer. Under the Courts Act 
of 1971, the court system of England and 
Wales was further refined with other special­
ized courts being abolished; the Crown Court 
was created as part of the Supreme Court of 
Judicature and came into being in 1972.

The modern Supreme Court of Judicature 
has the following judicial responsibilities: The 
Court of Appeal (q.v.) is divided into a Civil 
Division and a Criminal Division. The High 
Court of Justice is made up of three divisions 
which have both original and appellate juris­
diction: (1) the Chancery Division, presided 
over by the lord chancellor, or vice chancellor, 
and dealing with land sales, estates, etc.; (2) 
the Queen’s Bench Division, presided over by 
the lord chief justice and dealing mainly with 
contract and tort (the Admiralty Court and 
the Commercial Court being both part of the 
Queen’s Bench Division); and (3) the Family 
Division, headed by a president, which deals 
with adoption, matrimonial proceedings, and 
other familial matters. The Crown Court (q.v.) 
is concerned mostly with criminal cases.

The Supreme Court of Judicature, as a com- 
prehensive body, sits below the House of 
Lords, which is the final court of appeal.
Supreme Court of the United States, final 
court of appeal and final expositor of the U.S. 
Constitution. Within the framework of litiga­

tion, the Supreme Court marks the boundaries 
of authority between state and nation, state 
and state, and government and Citizen.

The court was instituted by the Constitution 
of 1787 as the head of a federal court System 
with the authority to act in cases arising un­
der the Constitution, laws, or treaties of the 
United States; in controversies to which the 
United States is a party; in controversies be­
tween States or between citizens of different 
States; in cases of admiralty and maritime ju­
risdiction; and in cases affecting ambassadors, 
other public ministers, and consuls.
The size of the court is set by Congress; it 

varied during the 19th Century from six to ten 
before stabilizing in 1869 at nine. Appoint- 
ments to the Supreme Court and to the lower 
federal courts are made by the president with 
the advice and consent of the Senate. Eleven 
nominations have been rejected by the Senate, 
one each in 1969 and 1970. Tenure is dur­
ing good behaviour, subject to expulsion by 
conviction on impeachment. Only one justice 
has been impeached, Samuel Chase, who was 
acquitted in 1805. In 1969 one, Abe Fortas, 
was forced to resign, however, because of his 
outside financial dealings.

In maintaining the constitutional order, the 
Supreme Court from an early date has exer- 
cised the power of declaring acts of Congress 
or of the state legislatures unconstitutional. 
Such power of judicial review, however, is 
not expressly conferred by the Constitution 
(see judicial review). Executive, administra­
tive, and judicial actions are also subject to 
review by the Supreme Court. Relatively few 
cases are brought in the original jurisdiction of 
the court. The great bulk of the court’s busi­
ness comes to it in its appellate jurisdiction. 
Depending on the nature of the decision in the 
state or lower federal court, the route to the 
Supreme Court is by appeal or certiorari. The 
difference between the two is that an appeal 
obliges the court to review the case, whereas a 
review under certiorari is discretionary.
The development of this bifurcated jurisdic­

tion reflects a response by Congress to a long 
struggle by the court to cope with the volume 
of cases annually docketed. In 1891 a measure 
of relief was afforded by the Circuit Court of 
Appeals Act, which set up intermediate courts 
with final authority over appeals from federal 
district courts, save in cases of exceptional 
public importance. The Judge’s Act (Feb. 13, 
1925), sponsored by the court itself, carried 
the reforms further and greatly limited the 
obligatory jurisdiction, giving the court a large 
measure of control over its business by plac- 
ing most classes of cases under certiorari.

Any assessment of the unifying forces in 
U.S. society must ascribe an important role 
to the Supreme Court. The chief technical in­
strument employed by the court has been the 
commerce clause of the Constitution, applied 
to nullify state laws of taxation or regulation 
that discriminate against or unduly burden 
interstate commerce; the clause has also been 
used to uphold the power of Congress to reg- 
ulate vast sectors of the economy.

While the commerce clause has been the 
chief doctrinal source of power over the econ­
omy, the due process and equal protection 
clauses have been the principal sources of 
protection of persons and corporations against 
arbitrary or repressive acts of government. 
These clauses were used at first to protect 
property rights, but by the 20th Century they 
began to be applied to the area of civil lib- 
erties, particularly in the extension of Bill of 
Rights guarantees to state actions. By the mid- 
20th Century the equal protection clause of the 
Fourteenth Amendment, which had been de­
signed for the benefit of emancipated blacks, 
began to serve its historie purpose as a banier 
to racially discriminatory laws.

The opinions of the court have often been 
the epitome of reasoned elaboration. In con- 
junction with its long tradition of dissent, it

serves to clarify, refine, and test the Philo­
sophie ideals written into the Constitution and 
translate them into working principles for a 
federal union under law. Beyond its specific 
contributions, this symbolic and pragmatic 
function may be regarded as the most signifi­
cant role of the court in the life of the nation.
Sup’ung Dam, Wade-Giles romanization 
sup’u n g  SHUi-PA, Pinyin supung  shuiba, 
hydroelectric project on the Yalu River at 
the Korean border with Liaoning Province 
(sheng), China, upstream from Tan-tung. It 
was originally designed as a joint project of 
the Japanese-controlled Manchukuo govem- 
ment, which administered Manchuria from 
1931 to 1945, and the Japanese administra­
tion in Korea to supply power for the indus­
trial developments in Manchuria and northem 
Korea. Constmction was begun in 1937 by 
the Noguchi interests, which played a large 
part in Korean industry. When completed in 
1941, the dam was 525 ft (160 m) high and 
2,790 ft long and formed a vast reservoir 
(Shui-feng Shui-k’u; Korean Sup’ung-ho) 20 
mi (30 km) long. By 1944 operating capacity 
was 450,000 kW-hr. After Japan’s defeat in 
1945, the Soviet armies occupied Manchuria 
and removed the Sup’ung generating plant to 
the Soviet Union. The equipment was, how­
ever, restored during the first years of Chinese 
Communist mle, and additional capacity was 
added, largely with aid from the Soviet Union 
and eastem European countries.

The Sup’ung generating plant is linked with 
the central Northeast (Manchurian) grid sys­
tem, serving the cities of Shen-yang (Mukden), 
Chi-lin (Kirin), and Ha-erh-pin (Harbin), and 
also with the grid system in the Liaotung 
Peninsula, supplying Lü-ta and Lü-shun. In 
addition to its hydroelectric generating capac­
ity, the Sup’ung Dam helps regulate the flow 
of the Yalu and is used also in irrigation.
Söq al-Arab V  (Tunisia): see Jundübah. 
Suquträ (Yemen [Aden]): see Socotra.
Sur (Lebanon): see Tyre.
Sör d y n a s t y , Afghän family that mied in 
northem India from 1540 to 1556. Its founder, 
Shêr Shäh Sür, was descended from an Afghän 
adventurer reemited by Sultan Bahlül Lodï of 
Delhi during his long contest with the Sharqï 
sultans of Jaunpur. The Shäh’s personal name 
was Fand, the title of Shêr (tiger) being con­
ferred when he killed a tiger as a young man. 
After Bäbur, founder of the Mughal dynasty, 
defeated the Lodïs, Shêr Shäh Sür obtained 
control of the Afghän kingdoms of Bihär and 
Bengal and defeated the Mughal emperor Hu- 
mäyün at Chausa (1539) and Kanauj (1540). 
Shêr Shäh mied the whole of North India 
for five years, annexing Mälwa, and defeating 
the Räjputs. He reorganized the administra­
tion, laying foundations on which the Mughal 
emperor Akbar later built. He was killed by 
a cannon ball while besieging the fortress of 
Kälinjar in central India.

Shêr Shäh’s son, Isläm or Salïm Shäh, was 
a man of ability and maintained Afghän mle 
despite dissensions. On his death (1553), the 
Sür dynasty broke up among rival claimants. 
Sikandar Sür was defeated in June 1555 
by Humäyün, who occupied Delhi in July. 
When Muhammad 'Ädil Shäh’s Hindu gen­
eral Hemü threw off his allegiance only to be 
defeated by the Mughals at Pänlpat (1556), 
the Sür dynasty ended. The Sürs’ reign was 
a brief interlude in Mughal mle, brightened 
only by the brilliance of Shêr Shäh. They were 
the last Afghän miers of northem India.
Sura River, river in west central Russian 
Soviet Federated Socialist Republic, a tribu­
tary of the Volga. It rises in eastem Penza 
oblast (administrative region) and flows north 
for 537 mi (864 km) to join the Volga River 
at Vasilsursk, near Gorky. The area of its 
drainage basin is 26,000 sq mi (67,500 sq km).



The river is navigable to Penza city. It re- 
ceives the Inza, Alatyr, and Pyana rivers.
Surabaya, also spelled Su r a b a j a , Dutch 
s o e r a b a j a , kotamadya (municipality) and 
Capital of Jawa Timur provinsi (province), 
Indonesia. It is situated on the northeastern 
coast of Java and lies along the Surabaya 
Strait opposite Madura Island. The canalized 
Mas River, which is a branch of the Brantas 
River, flows through the centre of the city.

Surabaya has been the chief trading centre 
of eastem Java since the 14th Century. Occu­
pied by Japan during World War II, the city 
was heavily bombed by the Allies and was 
damaged again during Indonesia’s war for in­
dependence (1945-49). In November 1945 a 
fierce battle was fought in Surabaya between 
Indonesian nationalists and British troops who 
were attempting to assert Allied control, which 
was interpreted by the nationalists to mean a 
prelude to the retum of the Dutch.

Surabaya’ s port, T anj ungperak, lies j ust north 
of the city and next to Ujung, Indonesia’s main 
naval station. Of Indonesian cities, Surabaya 
is surpassed in size only by Jakarta and has

remained the chief commercial centre of east­
em Java. From its port is shipped the bulk 
of Java’s chief agricultural product, sugar, as 
well as coffee, tobacco, teak, cassava, mbber, 
spices, vegetable oils, and petroleum prod­
ucts. The city also has a large fishing fleet. 
The city’s industries include shipbuilding and 
ship-repair yards, locomotive workshops, and 
the manufacture of textiles, glass, Chemicals, 
beer, cigarettes, and shoes. A suburb has a 
petroleum refinery. The surrounding area is a 
flat, rieh agricultural region. Surabaya is linked 
with the rail and road System that connects 
the eastem and westem coasts of Java and is 
thus in communication with the other chief 
cities of the island. It also has major shipping 
Communications with the chief ports of the 
Indo-Pacific region, because it lies along the 
main sea route from Singapore and Jakarta 
to the Pacific and eastem Asia. There is an 
airport at Tanjungperak.

Notable sites in the city of Surabaya include 
a large mosque (1868); Airlangga University 
(1954), with faculties of law, medicine, and 
dental surgery; the Tenth of November In­
stitute of Technology (1960); a naval college;
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and the old Dutch colonial Fort Prins Hen­
drik. Pop. (1987 est.) 2,159,170.
surah, also spelled s u r a , Arabic s ü r a h , 
a chapter in the sacred scripture of Isläm, 
the Quriän. Each of the 114 surahs, which 
vary in length from several pages to several 
words, encompasses one or more revelations 
received by Muhammad from Alläh (God). 
In the traditional Muslim Classification, the 
word Madanïyah (“of Medina”) or Makkïyah 
(“of Mecca”) appears at the beginning of each 
surah, indicating to some Muslim scholars 
that the surah was revealed to Muhammad 
in the period of his life when he was preach- 
ing in one or the other of these cities. In 
some cases an intermixture of verses is sim- 
ilarly designated; modern critical scholarship, 
however, does not accept the validity of these 
divisions. Except for the first surah, the fatiha 
(Arabic fati/jah, “the opening”), which is a 
brief seven verses, the surahs are arranged 
in descending order of length and are num-

Justices of the Supreme Court of the United States
chief justices in italic

name term of 
service*

appointed by 
president

name term of 
service*

appointed by 
president

John Jay 1789-95 Washington Rufus Wheeler Peckham 1896-1909 Cleveland
James Wilson 1789-98 Washington Joseph McKenna 1898-1925 McKinley
John Rutledge 1790-91 Washington Oliver Wendell Holmes 1902-32 T. Roosevelt
William Cushing 1790-1810 Washington William R. Day 1903-22 T. Roosevelt
John Blair 1790-96 Washington William H. Moody 1906-10 T. Roosevelt
James Iredell 1790-99 Washington Horace H. Lurton 1910-14 Taft
Thomas Johnson 1792-93 Washington Charles Evans Hughes 1910-16 Taft
William Paterson 1793-1806 Washington Willis Van Devanter 1911-37 Taft
John Rutledgef 1795 Washington Joseph R. Lamar 1911-16 Taft
Samuel Chase 1796-1811 Washington Edward Douglass White 1910-21 Taft
Oliver Ellsworth 1796-1800 Washington Mahlon Pitney 1912-22 Taft
Bushrod Washington 1799-1829 J. Adams James C. McReynolds 1914-41 Wilson
Alfred Moore 1800-04 J. Adams Louis Brandeis 1916-39 Wilson
John Marshall 1801-35 J. Adams John H. Clarke 1916-22 Wilson
William Johnson 1804-34 Jefferson William Howard Taft 1921-30 Harding
Brockholst Livingston 1807-23 Jefferson George Sutherland 1922-38 Harding
Thomas Todd 1807-26 Jefferson Pierce Butler 1923-39 Harding
Gabriel Duvail 1811-35 Madison Edward T. Sanford 1923-30 Harding
Joseph Story 1812-45 Madison Harlan Fiske Stone 1925-41 Coolidge
Smith Thompson 1823-43 Monroe Charles Evans Hughes 1930-41 Hoover
Robert Trimble 1826-28 J.Q. Adams Owen Roberts 1930-45 Hoover
John McLean 1830-61 Jackson Benjamin Nathan Cardozo 1932-38 Hoover
Henry Baldwin 1830-44 Jackson Hugo L. Black 1937-71 F. Roosevelt
James M. Wayne 1835-67 Jackson Stanley F. Reed 1938-57 F, Roosevelt
Roger Brooke Taney 1836-64 Jackson Felix Frankfurter 1939-62 F. Roosevelt
Philip P. Barbour 1836-41 Jackson William O. Douglas 1939-75 F. Roosevelt
John Catron 1837-65 Van Buren Frank Murphy 1940-49 F. Roosevelt
John McKinley 1838-52 Van Buren Harlan Fiske Stone 1941-46 F. Roosevelt
Peter V. Daniel 1842-60 Van Buren James F. Byrnes 1941-42 F. Roosevelt
Samuel Nelson 1845-72 Tyler Robert H. Jackson 1941-54 F. Roosevelt
Levi Woodbury 1845-51 Polk Wiley B. Rutledge 1943-49 F. Roosevelt
Robert C. Grier 1846-70 Polk Harold H. Burton 1945-58 Truman
Benjamin R. Curtis 1851-57 Fillmore Fred M. Vinson 1946-53 Truman
John Archibaid Campbell 1853-61 Pierce Tom C. Clark 1949-67 Truman
Nathan Clifford 1858-81 Buchanan Sherman Minton 1949-56 Truman
Noah H. Swayne 1862-81 Lincoln Earl Warren 1953-69 Eisenhower
Samuel Freeman Miller 1862-90 Lincoln John Marshall Harlan 1955-71 Eisenhower
David Davis 1862-77 Lincoln William J. Brennan, Jr. 1956-90 Eisenhower
Stephen Johnson Field 1863-97 Lincoln Charles E. Whittaker 1957-62 Eisenhower
Salmon P. Chase 1864-73 Lincoln Potter Stewart 1958-81 Eisenhower
William Strong 1870-80 Grant Byron R. White 1962- Kennedy
Joseph P Bradley 1870-92 ■ lliiiB i Arthur J. Goldberg 1962-65 Kennedy
Ward Hunt 1873-82 Grant Abe Fortas 1965-69 L. Johnson
Morrison Remick Waite 1874-88 Grant Thurgood Marshall 1967- L, Johnson
John Marshall Harlan 1877-1911 Hayes Warren E. Burger 1969-86 Nixon
William B. Woods 1881-87 Hayes Harry A. Blackmun 1970- Nixon
Stanley Matthews 1881-89 Garfield Lewis F. Powell, Jr. 1972-87 Nixon
Horace Gray 1882-1902 Arthur William H. Rehnquist 1972-86 Nixon
Samuel Blatchford 1882-93 Arthur John Paul Stevens 1975- Ford
Lucius Q.C. Lamar 1888-93 Cleveland Sandra Day O’Connor 1981- Reagan
Melville Weston Füller 1888-1910 Cleveland William H. Rehnquist 1986- Reagan
David J. Brewer 1890-1910 B. Harrison Antonin Scalia 1986- Reagan
Henry B. Brown 1891-1906 B. Harrison Anthony M. Kennedy 1988- Reagan
George Shiras, Jr. 1892-1903 B. Harrison David H, Souter 1990- Bush
Howell E. Jackson 1893-95 B. Harrison
Edward Douglass White 1894-1910 Cleveland

*The date on which the justice took his judicial oath is here used as the date of the beginning of his service, for until that oath 
is taken he is not vested with the prerogatives of his office. Justices, however, receive their commissions (“letters patent”) before 
taking their oaths— in some instances, in the preceding year. Nohn Rutledge was acting chief justice; the U.S. Senate refused 
to confirm the appointment, Dec. 15, 1795.
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bered serially. They are further identified by 
a name, usually derived from an unusual im­
age appearing in the text but not necessarily 
indicative of the general content. About one- 
fourth of the surahs are also preceded by the 
fawätih; these are detached letters, the func­
tion and meaning of which have not yet been 
satisfactorily determined.

Every surah but the ninth, which presents a 
unique textual problem, opens with the bas- 
malah formula (“in the name of God, the 
Compassionate, the Merciful”) and is followed 
by numbered verses (äyahs). Written in prose, 
much of which is of a highly intense quality 
and is often rhymed, the individual äyahs, 
rather than the entire surah, are commonly 
regarded as proofs of God’s authority and 
existence and a validation of Muhammad’s 
mission. Indeed, all the surahs—except the 
fatiha, which is a short devotional prayer, and 
the last two surahs—are in the form of an ad­
dress from God, ei ther speaking himself in the 
first person or speaking through the impera­
tive form qül, “say!,” and ordering that the 
words that follow be proclaimed. The subject 
matter of the revelations is varied, ranging 
from stories of previous prophets (Abraham, 
Moses, Jesus) to an extremely vivid eschatol­
ogy. The general tone is deeply moralistic and 
theocentric, reverberating with a demand for 
obedience to a transcendent but compassion­
ate God.

In pious circles the Quriän is often divided 
into 30 equal sections known as ju f  (Persian 
and Urdu sipära, or pära). These break up the 
surahs arbitrarily, without regard to content, 
into 30 parts in order to facilitate the system- 
atic reading of the entire Quriän in 30 days, 
or one lunar month.
Surakarta, Dutch s o e r a k a r t a , also called 
s o l o , kotamadya (city), Jawa Tengah propinsi 
(Central Java province), Java, Indonesia. It 
lies along the Solo River. Once the capita! of 
Surakarta principality under the Dutch, it was 
occupied by Japan during World War II and 
was later incorporated into the republic.

The city has broad, treelined streets with 
many modem buildings. Notable historie 
buildings include a palace (1745; of the 
susuhunan, one of the traditional princes of 
central Java), a prince’s court (1788; that 
of the mangkunegaran, another traditional 
mier), and a Dutch fort (1779; now a garrison 
headquarters). Famous as an educational and 
cultural centre, Surakarta contains the Uni­
versity of Sebelas Maret, which was created 
in 1976 in the consolidation of nine existing 
institutions. The city also has a museum and 
a library.

The city is a market for the surrounding 
densely populated agricultural area, which pro­
duces tobacco, sugar, rice, coconuts, fruits and 
vegetables, and cassava. The making of batik 
cloth is a main industry, as are the manufac­
ture of cigarettes, fumiture, and textiles; there 
is also jewelry making and a metal foundry. 
Local handicrafts are pottery making, wood 
and bone carving, and the making of musical 
instmments. The city is an important cultural 
centre for central Javanese dance, music, and 
literature and is linked by road, rail, and air 
to the rest of Java. Pop. (1980) 469,888.
suramin sodium, synthetic dmg used in 
medicine, especially in the treatment of 
African sleeping sickness (African trypanoso- 
miasis), a disease caused by an infestation 
of the protozoan Trypanosoma spread by the 
tsetse fly. Suramin sodium is administered by 
intravenous injection. It is most effective when 
given in the early stages of the disease because 
it attacks the Trypanosoma organisms as they 
circulate in the bloodstream and concentrate 
in the lymph nodes. (At a later stage they 
invade the spinal fluid.)

Surat, city, southeastem Gujarät state, west- 
central India. It lies near the mouth of the 
Täpti River and the Gulf of Cambay. It is 
believed to have been founded by a Brahman 
named Gopi, who built the Gopi Tank (water 
reservoir) in 1516 and named the area Sura- 
jpur, or Suryapur; Surat became the name of 
the city in 1520. It was plundered by Muslims 
in the 12th and 15th centuries; in 1514 the 
Portuguese traveler Duarte Barbosa described 
Surat as a leading port. It was bumed by the 
Portuguese (1512 and 1530) and conquered by 
the Mughals ( 1573J and was twice sacked by 
the Maräthä king Siväjl (17th Century). Surat 
thereafter became the emporium of India, ex- 
porting cloth and gold. Its major industries 
were textile manufacture and shipbuilding. 
The British established their first Indian fac­
tory (trading post) at Surat (1612).

The city gradually declined throughout the 
18th Century. The British and Dutch both 
claimed control, but in 1800 its administra­
tion passed to the British. By the mid-19th 
Century Surat was a stagnant city of 80,000 
inhabitants. It prospered again with the open­
ing of India’s railways. The ancient art of 
manufacturing fine muslin was revived, and 
Surat’s cottons, silks, brocades, and objects of 
gold and silver have become famous. The city 
houses other industries and has several edu­
cational institutions. It is served by highways 
and the Western Railway.

The surrounding area is intensively cul­
tivated; chief crops include cotton, millet, 
pulses, and rice. Textile manufacturing is con- 
centrated in Surat city. Pop. (1981) city, 776,- 
583; metropolitan area, 913,806.
Surat Thani, town, southem Thailand, on 
the Malay Peninsula. Locally the town is 
called Ban Don. It is a port at the head of the 
Ta Pi delta and a station on the Bangkok- 
Singapore railway. The surrounding area is 
important for its production of tin, fish, rice, 
and coconuts. Pop. (1983 est.) town, 40,288.
Surchandarja (Uzbek S.S.R.): see Surkhan- 
darya.
Surco (Peru): see Santiago de Surco.
surcoat, also spelled s u r c o t e , sleeved or 
sleeveless outer garment worn by European

Marie de Luxembourg (right) wearirig a surcoat at 
her marriage (1322) in Paris to Charles IV le Bel; 
detail of a miniature in the Grandes Chroniques de 
France, manuscript illuminated by Jean Fouquet, c. 
1460; in the Bibliothèque Nationale, Paris (Ms. fr. 
6465).
By courtesy of the Bibliotheque Nationale, Paris; photograph, J.P. Ziolo

men and women during the 13th and 14th 
centuries. The surcoat for men was usually a 
tunic, or simple piece of material with a hole 
for the head, often wom over armour. For 
women, the surcoat was a more significant 
and characteristic garment, which originated 
in the 13th Century as a voluminous outer 
cloak.
At the beginning of the 14th Century, the 

armhole became a long vertical slit open to 
the hips, and the neck was cut low to create a 
narrow strip over the shoulders. The neck and 
armholes were frequently edged with für or 
embroidery, sometimes elaborately. The skirt 
feil in loose folds from the hips. The side- 
less surcoat, populär for more than 90 years 
and often decorated with a row of buttons 
or jeweis, offered an attractive contrast to the 
garment showing undemeath.
Surduc Pass, also called j iu  d e f i l e , or j iu  
p a s s , Romanian p a s u l  s u r d u c , pass, south­
westem Romania. The Jiu River flows through 
the pass between the Vilcan (west) and the 
Paring (east) mountains, in the Transylva- 
nian Alps (Southem Carpathians). The pass 
connects the Petro§ani Depression (upper Jiu 
Valley) with the Plain of Oltenia. A road and 
the Bumbe§ti-Livezeni railway line, opened in 
1947, follow the pass by means of 30 tunnels 
and several viaducts.

A list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

Sure River, German s a u e r  f l u s s , river ris­
ing in the Belgian province of Luxembourg 
and flowing 107 miles (172 km) east and 
southeast into the Mosel (Moselle) River, 7 
miles (11 km) Southwest of Trier in Rhineland- 
Palatinate, Germany. The Sure, which is nav- 
igable past Dekirche for about 40 miles (64 
km), forms the Luxembourg-Germany border 
below the confluence of the Our River. It was 
the scene of severe fighting in the Battle of the 
Bulge during World War II.
Surendranagar, also called w a d h w ä n , town, 
central Gujarät state, west-central India. It is 
situated at the centre of the base of the Käthi- 
äwär Peninsula. The town is a part of the 
Wadhwän urban agglomeration. The former 
Capital of the princely state of Wadhwän, it 
is now a trade and processing centre for agri­
cultural products. Industries include the man­
ufacture of textiles, soap, and glass. It is also 
a rail and road junction. Pop. (1981) town, 
89,619; metropolitan area, 130,602.
Suresnes, town, Hauts-de-Seine département, 
Paris region, north-central France. It is a 
western suburb of Paris and lies along the 
Seine River. The town’s manufactures include 
aircraft, automotive parts, radios, electrical 
equipment, and perfume. Immediately west 
is Mont Valérien, an important defense post 
during the Franco-German War (1870-71), 
where an etemal flame burns in memory of
4,500 Frenchmen killed by the Gestapo dur­
ing World War II. Pop. (1982) 35,152.
suretyship (law): see guaranty and surety- 
ship.
surface-active agent, also called Su r f a c ­
t a n t , substance such as a detergent that, when 
added to a liquid, reduces its surface tension, 
thereby increasing its spreading and wetting 
properties. In the dyeing of textiles, surface- 
active agents help the dye penetrate the fab- 
ric evenly. They are used to disperse aqueous 
suspensions of insoluble dyes and perfumes.
The surface-active molecule must be part­

ly hydrophilic (water-soluble) and partly 
lipophilic (soluble in lipids, or oils). It con- 
centrates at the interfaces between bodies or 
droplets of water and those of oil, or lipids, to 
act as an emulsifying agent, or foaming agent.
Other surface-active agents that are more



lipophilic and less hydrophilic may be used äs 
defoaming agents, or as demulsifiers. Certain 
surface-active agents are germicides, fungi- 
cides, and insecticides.

Surface-active agents are used in corrosion 
inhibition, in ore flotation, to promote oil 
flow in porous rocks, and to produce aerosols. 
See also detergent.
surface-feeding duck: see dabbling duck.
surface hardening, treatment of steel by heat 
or mechanical means to increase the hardness 
of the outer surface while the core remains 
relatively soft. The combination of a hard 
surface and a soft interior is greatly valued in 
modem engineering because it can withstand 
very high stress and fatigue, a property that is 
required in such items as gears and anti-fric- 
tion hearings. Surface-hardened steel is also 
valued for its low cost and superior flexibility 
in manufacturing.

The oldest surface-hardening method is car- 
burizing, in which steel is placed at a high 
temperature for several hours in a carbona- 
ceous environment. The carbon diffuses into 
the surface of the steel, rendering it harder. 
Various techniques of carburizing have been 
developed to increase efficiency and reduce 
cost. The pack method involves packing into 
a steel box the parts to be hardened along 
with a compound of charcoal or coke to 
which carbonates have been added. The pack 
is then heated to a very high temperature, 
usually 1,7009-1,750° F (925°-955° C). The 
depth of the carbon penetration depends on 
the exposure time and temperature. In gas car­
burizing the parts are heated in contact with 
such carbon-bearing gases as carbon monox- 
ide, carbon dioxide, methane, or propane. 
This process is usually done in a large fur- 
nace into which the parts are fed at one end 
and from which they emerge at the other end 
in the hardened state. The same process is 
used in carbonitriding except that ammonia is 
added to the fumace atmosphere and it takes 
place at lower temperatures that produce less 
distortion in the steel. Gears, ball and roller 
hearings, and piston pins are among the prod­
ucts made by carburizing.

Another method of surface hardening, called 
nitriding, utilizes nitrogen and heat. Cam 
shafts, fuel injection pumps, and valve sterns 
are typically hardened by this process. Flame 
hardening and induction hardening, in which 
high heat is applied for a short time (by gas 
flame or high-frequency electric current, re­
spectively) and then the steel is immediately 
quenched, are used generally for larger imple­
ments.
Mechanical means of hardening the surface 

of steel parts include peening, which is the 
hammering of the heated surface, as by iron 
pellets shot onto the surface or by air blasting, 
and cold-working, which consists of rolling, 
hammering, or drawing at temperatures that 
do not affect the composition of the steel.
surface mining, removal of the soil and rock 
(overburden) above a seam of coal or other 
mineral and extraction of the exposed min­
eral. When applied to the winning of coal, 
the technique is conventionally called strip-

Strip mine
By courtesy of the National Coal Association

mining, which began when the supply of 
coal exposed at the surface of the Earth—in 
ledges or outcroppings—was exhausted, and

it became necessary to remove earth to lay 
bare the coal seams. The method is used to 
best advantage where the coal is not deeply 
buried, although many modem strip mines 
employ equipment capable of removing over­
burden nearly 200 feet (60 metres) in thick­
ness. In Europe the technique is widely used 
for brown-coal deposits, while in the United 
States a large proportion of both anthracite 
and bituminous coal is so mined; surface min­
ing also is used to obtain iron, copper, and 
phosphate ores (in these instances, the Opera­
tion is called open-pit or opencast mining).

Surface mining is most economical where 
flat terrain and horizontal seams permit a 
large area to be stripped. Where deposits occur 
in rolling or mountainous terrain, a contour 
method is used that creates a shelf with a 
slope on one side and an almost vertical wall 
on the other.

Surface mining has been criticized, especially 
in the United States, because unless steps are 
taken to restore the lands, the area is dam- 
aged or destroyed. Several U.S. States and 
the federal government have legislated such 
restoration, and many producers now volun- 
tarily practice it. See also placer mining.
surface tension, property of a liquid surface 
displayed by its acting as if it were a stretched 
elastic membrane. This phenomenon can be 
observed in the nearly spherical shape of smal! 
drops of liquids and of soap bubbles. Because 
of this property, certain insects can stand on 
the surface of water. A razor blade also can be 
supported by the surface tension of water. The 
razor blade is not floating: if pushed through 
the surface, it sinks through the water.

Surface tension depends mainly upon the 
forces of attraction between the particles within 
the given liquid and also upon the gas, solid, 
or liquid in contact with it. The molecules 
in a drop of water, for example, attract each 
other weakly. Water molecules well inside the 
drop may be thought of as being attracted 
equally in all directions by the surround­
ing molecules. However, if surface molecules 
could be displaced slightly outward from the 
surface, they would be attracted back by the 
nearby molecules. The energy responsible for 
the phenomenon of surface tension may be 
thought of as approximately equivalent to the 
work or energy required to remove the surface 
layer of molecules in a unit area. Surface ten­
sion may be expressed, therefore, in units of 
energy (joules) per unit area (square metres). 
Water has a surface tension of 0.07275 joule 
per square metre at 20° C (68° F). In com- 
parison, organic liquids, such as benzene and 
alcohols, have lower surface tensions, whereas 
mercury has a higher surface tension. An in­
crease in temperature lowers the net force 
of attraction among molecules and hence de- 
creases surface tension.

Surface tension is also viewed as the result 
of forces acting in the plane of the surface 
and tending to minimize its area. On this 
basis, surface tension is often expressed as an 
amount of force exerted in the surface perpen- 
dicular to a line of unit length. The unit then 
is newtons per metre, which is equivalent to 
joules per square metre.
Surfactant (chemistry): see surface-active 
agent.
surfbird {Aphriza virgata), American shore- 
bird that has a black triangle on its otherwise 
white tail. Surfbirds are about 25 centimetres 
(10 inches) long. With the knots, they consti- 
tute the subfamily Calidritinae (family Scolo- 
pacidae).

Surfbirds breed in rock fields at high eleva- 
tions in the mountains of south central Alaska. 
The male assumes parental duties once the 
hen has laid the four eggs in a nest on the 
ground. He may suddenly explode from the 
nest, an action believed to be a defense against 
trampling. Surfbirds winter on rocky beaches
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Surfbird (Aphriza virgata)
Herbert Clarke

with much seaweed and heavy surf, chiefly 
from Alaska to California; some go as far 
south as southem Chile.
surfing, sport of riding breaking waves toward 
the shore, especially by means of a surfboard. 
The sport, which originated prehistorically in 
the South Seas, is now enjoyed throughout 
the world on open-ocean coastlines with surf.
Polynesian sailors were perforce required to 

manoeuvre through surf to land. Whether 
their skill at this preceded surfing, or vice 
versa, is not known. This early surfing was 
done both with a board and with the body. In 
1777 and 1778 the explorer Capt. James Cook 
and his party first reported seeing long-board 
and canoe surfers in Tahiti and on Oahu, 
observing that the sport seemed recreational 
rather than competitive. In 1821, surfing was 
banned by European missionaries who thought 
it immoral and was not officially revived un­
til 1920, when a famous Hawaiian swimmer, 
Duke Kahanamoku, formed the first surfing 
club in Waikiki. He had, however, introduced

Surfing at Waimea Bay, Oahu, Hawaii
Don James

surfing to Australia in 1915. By the time of 
his death in 1968, the sport had achieved 
worldwide popularity and international com­
petitions were being held.
The best conditions for surfing occur when 

large, smooth ocean swells in deep water peak 
up into steep sets of waves, or breakers, as 
they encounter a shelflike reef or sandbar 90 
to 900 metres offshore. Surfers also look for 
another type of wave, more difficult to ride, 
the taller, plunging “dumper,” which occurs 
with a steep rise of bottom to the beach. The 
lee side of a point of land or a jetty often has 
the proper contour for good rolling breaker 
waves. Under ideal conditions, as at Makaha, 
Hawaii, with 4-m waves, riders can surf half a 
mile or more.

The surfer first swims with his board out be- 
yond the crests of breaking waves to the point 
where the larger rollers peak up. As the wave 
approaches him he paddies toward shore to
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attain sufficiënt speed to coast down the face 
of the wave. Once the surfer, using his board, 
has caught the wave, he can rise first to a 
kneeling and then to a standing position and 
ride the wave until it dies out near the beach. 
Long-board riders hold their arms over their 
heads and shift their limbs, and thus their 
body weight, to control their speed and direc­
tion. To increase speed and distance, experts 
ride diagonally toward shore.

Although the long, narrow board, or Malibu, 
from 1.83 to 2.25 m (about 7 to l'h  feet) 
long, is most often associated with surfing, 
surfers can also surf using shorter belly boards 
or lightweight canoes or can bodysurf without 
a board by holding their bodies rigid with 
arms above the head. Belly-board surfers clasp 
the board to their chests and steer with their 
legs. Bodysurfers and belly^board surfers wear 
swim fins on their feet to make their paddling 
out to join the wave easier. These surfers gen­
erally enjoy their sport closer to shore and 
with smaller waves, but surfers in canoes can 
tackle the larger breakers as well.

The International Council of Associations 
of Surfing, which has headquarters in Palm 
Beach, Fla., U.S., was founded in 1974. It is 
composed of the International Amateur Surf­
ing Federation, the International Professional 
Surfing Federation, and the International Surf­
ing Foundation. Surfing world championships 
have been held since the early 1960s. Surfing 
events have been held on both coasts of North 
America and in Peru, Hawaii, South Africa, 
and Australia. In international competitions, 
groups of 5 to 12 competing surfers perform 
in the same area, each making perhaps 10 
wave runs during a meet, each run scoring up 
to 20 points. A panel of judges awards points 
based on takeoff, tums, length of ride, and 
difficulty of wave selected. Thirteen points are 
awarded for a win, 10 for second, 8 for third, 
7 for fourth, and one less for each succeeding 
place. Another system of scoring allows one 
point for a win and upward for succeeding 
places. Selection of wave and when to end the 
ride are at the discretion of each surfer.
surfperch, also called s e a p e r c h , any of 23 
species of fishes of the family Embiotocidae 
(order Perciformes). Surfperches are found in 
the North Pacific; two species are native to 
Japanese waters, but all others are confined 
to the North American coast, mostly off Cal­
ifornia. One species, the tule perch (Hystero- 
carpus traski), inhabits freshwater, but most 
of the others live in surf along beaches. All 
saltwater species are unusual among marine 
fishes in giving birth to live young rather than 
iaying eggs.

Relatively deep-bodied, surfperches have 
small mouths, large scales, and a single, long 
dorsal fin. The species range in length from 
13 to 45 cm (5 to 18 inches). The barred 
surfperch (Amphistichus argenteus), marked 
with yellow stripes, is one of several species 
favoured by anglers. Along with several other 
surfperches, it is also of some commercial im­
portance.
surge, in meteorology, an atmospheric pro­
cess that operates on oceans and inland waters 
whereby a change in atmospheric pressure or 
a high-velocity wind works in conjunction 
with normal gravitational tides to produce 
dramatic changes in oceanic circulation (in 
addition, often producing Coastal flooding). 
Though surges usually occur over vast areas, 
they can also be generated by local storms 
over inland seas and lakes.

Changes in atmospheric pressure are com­
monly noted in regions close to the large, 
semipermanent pressure centres of the Earth, 
such as the high-pressure area associated with 
the southem North Atlantic Ocean. Passage of 
a high-pressure centre causes a fall in the wa­

ter level, and passage of a low-pressure centre 
causes a rise. In areas where such occurrences 
have often been noted, a rise or fall of 2 
millibars in 24 hours over an area of about 
8,000,000 square km (about 3,090,000 square 
miles) is common.

The sudden increase in the speed of a large 
wind stream, especially in the tropics, can 
also cause surges. The progress of this type of 
surge can be followed on weather maps as it 
expands. During a “surge of the trades” in the 
trade-wind beits, wind speed often increases 
by about 40 km/h (25 mile/h) throughout 
the region between the surface and the 4,500- 
Tnetre (15,000-foot) level. A surge in the mon- 
soon currents is called a burst or surge of the 
monsoon.
surgeonfish, also called t a n g , any of about 
100 species of thin, deep-bodied, tropical ma­
rine fishes of the family Acanthuridae (order 
Perciformes). Surgeonfishes are small-scaled,

Surgeonfish (Acanthurus leucosternon)
Jane Burton— Bruce Coleman Ltd.

with a single dorsal fin and one or more dis- 
tinctive, sharp spines that are located on either 
side of the tail base and can produce deep cuts 
in humans. The spines may be either fixed 
in place or hinged at the rear so they can be 
opened outward and directed forward.

Surgeonfishes are mostly algae eaters. They 
develop from a transparent larva (acronurus) 
and, with growth, may change considerably 
in form or colour. Maximum length usually 
does not exceed 50 cm (20 inches). Species in­
clude the yellow surgeon, or yellow tang {Ze- 
brasoma flavescens), an Indo-Pacific species 
about 20 cm (8 inches) long and coloured 
either bright yellow or deep brown, and the 
blue tang {Acanthurus coeruleus), an Atlantic 
and Caribbean fish, yellow when young but 
more or less blue when adult.
surgery, branch of medicine concerned with 
the treatment of injuries, deformities, and 
other disorders by manual and instmmental 
means.

A brief treatment of surgery follows. For füll 
treatment, see m a c r o p a e d i a : Diagnosis and 
Therapeutics; Medicine.
The progress of modem surgery has in some 

measure mn parallel with the advances made 
in all branches of Science. In the 18th Cen­
tury, with increasing knowledge of anatomy, 
operative surgery such as amputations of the 
extremities, excision of tumours on the sur­
face of the body, and removal of stones from 
the urinary bladder led to increased respect 
for surgery. In the early 19th Century sur- 
geons were tentatively exploring the further 
possibilities based on increasing knowledge of 
anatomy and physiology. The pain of oper­
ative procedures, however, limited expansion 
of the field until the introduction of anesthesia 
in 1846. The number of operations thereafter 
increased markedly but only to accentuate 
the frequency and severity of “surgical in­
fections.” Concomitant with the development 
by Louis Pasteur of an understanding of the 
relationship of bacteria to infectious diseases, 
Joseph Lister introduced in 1867 his antisep-

tic method for the prevention of infection of 
wounds. This marked the beginning of mod­
ern surgery.

The control of pain and infection remained 
basic requirements for surgery, although great 
development was made, particularly after 
1930. Anesthesiology passed from the simple 
administration of ether or chloroform, or even 
a gas, to the choice from dozens of agents 
for general and local anesthesia, while several 
dmgs came to be used as accessory agents. Use 
of these agents is closely associated with the 
immediate care of the patiënt in preparation 
for the Operation, general supportive measures 
during it, and recovery from the general effects 
of it. As a result of the knowledge and skills 
required, anesthesiology became recognized as 
a specialty for which the physician undertakes 
medical training and licensure.

The prevention and control of infection is a 
primary responsibility of the surgeon in ev­
ery Operation as well as in those diseases that 
are caused or accompanied by infection. In 
the first instance the making of an operative 
wound necessarily breaches the banier of the 
skin, which normally protects the person from 
bacteria. Some of these may be harmless; oth­
ers are relatively so except where the tissues 
traversed are damaged sufficiently to encour- 
age their growth; and still others once present 
in the wound have the ability to multiply in 
and about it or even spread away from it, thus 
causing a dangerous infection. Unfortunately, 
the last, while not so commonly present, may 
be so anywhere and at any time and then give 
rise to serious and even fatal infection.

The “antisepsis” of Lister, which involved 
the use of Chemical agents for the killing of 
bacteria, decreased very materially the inci­
dence of infection, so much so that it be­
came possible to perform operations in such 
regions of the body as the joints, bones, soft 
stmctures, and abdominal cavity with a high 
degree of safety. With the simpler methods of 
“asepsis”—that is to say, the use of heat for 
sterilization where possible and the prevention 
of contamination of the wound directly in 
the course of the Operation—the serious infec­
tions became relatively rare. Latterly, a more 
rigorous routine in the operating room, com­
bined with a realization that damage to the 
tissues of the wound by rough manipulation 
or introduction of gross amounts of nonvi- 
able material set up a Situation favourable for 
infection, led to a further lowering of the inci­
dence of serious infection. An added factor of 
safety was gained by the introduction of the 
sulfonamides and other drugs which revolu- 
tionized the treatment of infections and made 
operations relatively safe even in the presence 
of infection or unavoidable contamination by 
bacteria.

Care of a patiënt following an Operation 
involves the prevention or treatment of com- 
plications. Formerly such complications were 
common, notably the so-called “postopera- 
tive pneumonia” attributed incorrectly to the 
anesthetic agent. With better administration 
of anesthesia, particular attention to breath- 
ing, early mobilization of the patiënt, and 
control of infection by the sulfonamides and 
antibiotics, the incidence of complications de­
creased notably. The giving of adequate fluids 
and the maintenance of nutrition also have 
done much to avoid the postoperative dis- 
comfort and at times serious illness that pre­
viously occurred. There persisted, however, a 
low but significant incidence of blood clotting 
in certain veins until drugs were developed to 
control it.

A better understanding of the process of heal- 
ing led to an earlier discharge of patients from 
the hospital to avoid the enfeebling effect of 
long bed rest. This type of ambulatory reha­
bilitation involves both psychic and physical 
factors.

As a result of the development of new opera­
tive techniques in fields previously considered



inaccessible, and of better means of diagno­
sis and more highly specialized skills, surgery 
came to be categorically divided into certain 
areas for which special training is required 
and in which the competence of each sur­
geon is authenticated by the individual pro­
fessional groups—cardiology, ophthalmology, 
otolaryngology, orthopedics, urology, neuro- 
surgery, thoracic surgery, plastic surgery, gy- 
necology, proctology, and so on. While this 
division of surgery into areas of specialty led 
to greater knowledge and skill in specific ar­
eas, it also resulted unfortunately in far fewer 
general practitioners and in doctors with less 
knowledge and skill in areas outside their ar­
eas of special training.
Surguja, also called a m b i k ä p u r , or b i s r ä m - 
p u r , town, eastem Madhya Pradesh state, 
central India. Surguja was the Capital of the 
former Surguja princely state. Connected by 
road with Dharmjaygarh, Patna, and Sonhät, 
it is heavily engaged in agricultural trade and 
is a major coal collection and distribution 
centre.

The surrounding region once consisted of 
the princely States of Surguja, Changbhakar, 
and Korea. It is a fertile central plateau sur­
rounded on the north, east, and south by 
massive hill barriers and tablelands. Jamïra- 
pät, a long, winding ridge, lies to the east and 
separates the region from the Chota Nägpur 
plateau. To the south is the Mainpät table- 
land, which rises to 3,780 feet (1,150 m).

Rämgarh, a sandstone hill rising abruptly 
from the central plain, contains a remarkable 
natural tunnel, rock caves, and temple re­
mains made of enormous blocks of stone. The 
most important historie sites at Rämgarh are 
the Sïtabenga and Jogimara caves, which con­
tain inscriptions in Brähmi (an ancient, semi- 
alphabetic Indian writing system) that date to 
the 2nd C en tury  b c . Several wall paintings of 
similar age are thought to be the oldest in 
India.

Rice, wheat, and oilseeds are the chief agri­
cultural products of the region around Sur­
guja. Forest products are also economically 
significant, and mineral deposits of iron ore, 
coal, limestone, bauxite, lead, and mica are 
worked. Surguja, a Chhattïsgarh princely state, 
was ceded to the British in 1818 and merged 
with Madhya Pradesh in 1948. Pop. (1981) 
town, 37,220; metropolitan area, 38,291.
Surgut, city and port, Khanty-Mansi au­
tonomous okrug (district), Tyumen oblast 
(province), Russian Soviet Federated Socialist 
Republic, on the Ob River. Incorporated in 
1965, it is one of the main administrative 
and supply centres of the Westem Siberian oil 
fields. Surgut’s thermal-power station is one of 
the largest such facilities in the Soviet Union. 
The city is linked by railroad with Nizhnevar- 
tovsk to the east and Tobolsk and Tyumen to 
the Southwest. A railroad from Surgut to the 
Urengoy gas fields to the north was completed 
in the early 1980s to supply the huge Arctic 
gas fields. Pop. (1989 prelim.) 248,000.
Süri, town, central West Bengal state, north­
eastern India. Lying just south of the Mor 
River, Süri is an important road and agricul- 
tural-trade centre; its chief industries include 
rice milling, cotton and silk weaving, and fur- 
niture manufacture. The water-control-system 
barrage for the Mor River irrigation project 
is 20 miles (32 km) to the northwest. Consti­
tuted a municipality in 1876, Süri has a col­
lege affiliated with the University of Burdwän. 
An annual agricultural produce and cattle fair 
is held. Pop. (1981)40,783.
suricate, also called m e e r k a t , or s l e n d e r - 
TAILED MEERKAT, also Spelled MIERKAT (Suri- 
cata suricatta), slender-bodied, burrowing car- 
nivore of the civet family (Viverridae). Found 
in dry regions of southem Africa, the suricate 
is distinguished from the closely related mon- 
gooses in having four (rather than five) toes

on each foot. It grows to a head-and-body 
length of 25-35 cm (10-14 inches) with a tail 
18-25 cm (7-10 inches) long. It has a tapering 
muzzle and low-set ears. lts long fur is griz- 
zled yellowish brown or pale gray, marked by 
dark bars across the back. The face is whitish 
with black ears and eye patches, and the tail 
is tipped with black.
The suricate usually lives in communities, 

or colonies, and at times can be found in

Suricate (Suricata suricatta)

Company with the yellow mongoose, or thick- 
tailed meerkat (Cynictis penicillatd). The suri­
cate is omnivorous and active during the day. 
lts fitters consist of two to four young. Easily 
tamed as a pet, the suricate is sometimes kept 
as a household rodent killer. The animal’s im- 
portation into the United States is regulated 
because of its potential destructiveness to na­
tive wildlife.
Surigao, city, northeastern tip of Mindanao 
Island, Philippines. Surigao was one of the 
earliest places of Spanish settlement in the 
Philippines; the Casa Real (Royal House) was 
the residence of the Spanish govemor.

Surigao, a port and trading centre, is situated 
near Bilaa Point on the Surigao Strait. In the 
region to the south of the city, fishing, lum­
bering, and farming (coconuts, abaca [Manila 
hemp], and rice) are economically important. 
Most of these activities are carried out by the 
Cebuano people, a subgroup of the Visayan 
(Bisayan) peoples, who compose the largest 
segment of the population of northem Min­
danao. Some gold was mined in the area until 
the early 1960s, but known deposits of iron 
ore, manganese, and nickel remain largely un- 
tapped.

The city has ferry service to southem Leyte 
Island and is the northem terminus of the 
Mindanao portion of the Philippine-Japan 
Friendship Highway to Davao in the south. 
Nonoc Island, about 10 miles (16 km) north­
east, contains one of the world’s largest nickel 
deposits and has been mined since 1974. Lake 
Mainit, the nation’s fourth largest lake, lies 
about 17 miles (28 km) south of the city. Inc. 
city, 1970. Pop. (1980) 79,745.
Surin, town, east-central Thailand. The town 
is located on the railway between Nakhon 
Ratchasima and Ubon Ratchathani and is a 
trade and production centre for rice, lacquer- 
ware, and silk. It has an agricultural college 
and attracts tourists with its annual Elephant 
Round-Up. The surrounding region is drained 
by the Chi and Thap rivers. The town lies 
about 35 miles (56 km) from the border of
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Kampuchea (Cambodia), and many of its res- 
idents speak the Khmer language. Pop. (1985 
est.) 39,189.
Surinach, Carlos (b. March 4, 1915, Bar­
celona), Spanish-bom American composer, 
chiefly known for his vibrant ballet scores.

Surinach was the son of a Spanish stockbro­
ker and an Austrian-Polish pianist. He took 
piano lessons from his mother until he was 
13, and at age 14 he entered the Caminals 
Academy of Music, where he studied piano 
and music theory. He studied composition 
(1936-39) privately with Enrique Morera, di­
rector of the Barcelona Municipal Conserva­
tory, under whose direction he composed his 
earliest works. On Morera’s advice Surinach 
went to Germany in 1940, studying in Düs­
seldorf, Cologne, and Berlin. After a few years 
he retumed to Barcelona, where in 1944 he 
was made conductor of the Barcelona Phil­
harmonie Orchestra and where he introduced 
his Passacaglia-Sinfonia in 1945.

In the years that followed he was guest con­
ductor for a number of symphonies through­
out Europe. He went to Paris in 1947 and 
lived there until 1950. In 1951 he settled in 
New York City, and he became an American 
Citizen in 1959. Shortly after his arrival in the 
United States, he began to receive commis­
sions for ballet scores. Among his outstanding 
ballet pieces are Ritmo jondo (1953; extended 
version for Deep Rhythm, choreography by 
Doris Humphrey), Embattled Garden (1958; 
choreography by Martha Graham), Acrobats 
of God (1960; choreography by Graham), and 
Agathe’s Tale (1967; choreography by Paul 
Taylor). Characterized by rhythmic power and 
often based on the eight-tone flamenco scale, 
Surinach’s compositions—those for the con­
cert stage as well as those for ballet—were 
much in demand. In addition to ballet music 
he wrote chamber music, choral music, music 
for guitar and for piano, and a number of 
works for orchestra.
Surinam toad (Pipa pipa), aquatic South 
American toad (family Pipidae) in which the 
eggs are incubated on the back of the female. 
The Surinam toad is about 20 cm (8 inches) 
long. It has a flat, squarish body, small eyes, 
and a flat head with loose flaps of skin on the 
snout and jaws. The fingers end in small, star- 
shaped appendages that aid food finding.

The Surinam toad mates in water. As each 
egg is released, it is fertilized and pressed by 
the male to the back of the female. In the next 
several hours, the skin grows around the eggs 
to enclose them in a cyst with a homy lid. 
After about 80 days’ development, the young 
emerge as miniatures of the adult.
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Suriname, officially r e p u b l i c  o f  Su r i n a m e , 
Dutch r e p u b l i e k  s u r i n a m e , republic located 
on the north-central coast of South America, 
covering an area of 63,251 square miles (163,- 
820 square km), excluding 6,809 square miles 
(17,635 square km) disputed with Guyana and 
French Guiana. The Capital is Paramaribo. It is 
bounded on the north by the Atlantic Ocean, 
east by French Guiana, south by Brazil, and 
west by Guyana. Unresolved border problems 
remain with Guyana and French Guiana. The 
population in 1990 was estimated to be 445,- 
500.
A brief treatment of Suriname follows. For 

füll treatment, see m a c r o p a e d i a : Suriname.
For current history and for statistics on so­

ciety and economy, see b r i t a n n i c a  w o r l d
DATA  A NNUAL.
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The land. Suriname has a narrow Coastal 
plain near or below sea level, much of it 
swampy and requiring drainage Systems and 
dikes. A hilly, mainly forested region behind 
the Coastal plain culminates to the south in 
low, forested mountain ranges, which project 
from a central massif along the Brazilian bor­
der and cover four-fifths of the entire coun­
try. There is also a relatively small plateau- 
savanna region in the southwestem part of the 
country.

Seven major rivers cross the country from 
south to north, emptying into the Atlantic. 
Among these is the Maroni River, which 
forms most of the border with French Guiana. 
The rivers have rapids and falls in their up­
land southerly Stretches, limiting navigation 
on them. Suriname has a year-round humid 
tropical climate that is tempered along the 
coast by the northeast trade winds. Rainfall 
ranges from more than 118 inches (3,000 mm) 
annually in the mountains of the interior to 
an average of 76 inches (1,900 mm) along the 
northwestem coast. Most falls in the princi­
pal rainy season between April and August, 
the remainder in a short rainy season from 
December to February. These are interspersed 
by two dry seasons; the longer one is from 
August to December. Temperatures show lit­
tle Variation from the annual mean of 81 ° F 
(27° C).

Only the Coastal region, part of the hilly up- 
lands, and some of the river valleys have been 
cleared of forest for agriculture. Less than 1 
percent of the land is arable.

Suriname’s wildlife is plentiful and includes 
a wide assortment of mammals (monkey, 
anteater, armadillo, sloth, tapir, deer, jaguar, 
puma, and ocelot) and reptiles (caiman, 
iguana, tortoise, rattlesnake, bushmaster, and 
boa constrictor). A large variety of birds and 
insects are also found, and the rivers teem 
with fish.

Suriname has substantial mineral deposits; 
bauxite and gold are exploited. There is ex­
cellent hydroelectric potential on the rivers, 
and some, such as the Suriname River, have 
already been developed for the aluminum in­
dustry.

The people. Suriname’s population is prin- 
cipally composed of East Indians, Creoles, Ja­
vanese, and smaller groups of blacks, Chinese, 
South American Indians, and Dutch. The East 
Indians are mostly small farmers; the Creoles 
are concentrated in the political, retail, and 
professional occupations in Paramaribo; and 
the Javanese work mostly on Dutch-owned 
plantations. The Surinamese blacks, called 
Bush Negroes (Bosch Negers) by the Dutch, 
have reconstituted westem African tribal mle, 
religion, and a traditional westem African

slash-and-burn agriculture coupled with fish­
ing and hunting.

The official language is Dutch; English, 
Sranan (a creole), Hindi, and other Asian, 
African, and American Indian languages are 
also spoken. The principal religion is Chris­
tianity, followed by Hinduism and Isläm. The 
population is concentrated principally in Para­
maribo and along the coast. Demographie 
rates are generally typical of a developing 
country, although the birth and death rates 
are lower than average for Latin America as 
a whole. The estimated annual rate of natu­
ral population increase is also low by Latin- 
American Standards. Near the time of in­
dependence, the population was diminished 
by emigration to The Netherlands, which, in 
1973-75 and 1979-80, depleted the popula­
tion by as much as one-third. The largest 
city is Paramaribo, around which about four- 
fifths of the country’s population lives. Nieuw 
Nickerie is Suriname’s second largest city.

The economy. Suriname has a developing 
mixed economy in which both the public 
and private sectors participate. Bauxite min­
ing, alumina and aluminum production, ser­
vices, and agriculture are the largest sectors 
of the economy. The gross national product 
(GNP), which was growing more rapidly than 
the population, suffered a sharp decline in 
the mid-1980s because of political instability. 
The GNP per capita is nonetheless one of the 
highest in South America.
Agriculture, concentrated on the Coastal 

plain, accounts for about one-tenth of the 
GNP and employs nearly one-sixth of the 
work force. Rice production ordinarily meets 
domestic demand, and there is a surplus 
for export. The principal cash crops include 
sugarcane, bananas, plantains, coconuts, and 
oranges. Production of palm oil increased sig- 
nificantly after the mid-1970s.

Most of the wood cut is used for indus­
trial purposes, but some is exported. The 
government Controls the largest forestry Com­
pany. The shrimps and prawns that Suriname 
catches are an important source of foreign ex­
change.

Mineral industries are the major source of 
foreign exchange and are dominated by the 
production and export of bauxite, alumina, 
and aluminum, controlled by Dutch and 
North American Companies. Although lim­
ited petroleum production began in the early 
1980s, Suriname must also import petroleum, 
primarily to generate a portion of the coun­
try’s electricity.

Manufacturing industries account for about 
one-seventh of the GNP and centre on the 
processing of food and timber and the smelt­
ing of aluminum and alumina. Suriname’s 
electricity is generated primarily by hydroelec­
tric plants.

The country’s transportation infrastructure 
is poorly developed. Only about one-fourth of 
the country’s road system is paved, and there 
are fewer than 100 miles (160 km) of railway. 
Navigable rivers and canals are important for 
freight and passenger travel, and Paramaribo 
is the principal port. There is an international 
airport at Zanderij.

Petroleum and other fuels dominate imports; 
major exports are alumina, rice, bauxite, alu­
minum, and shrimp. Trading partners include 
the United States (which usually supplies 
about one-third of Suriname’s imports), The 
Netherlands, and Trinidad and Tobago. Suri­
name has received substantial foreign aid from 
The Netherlands, which forgave all outstand­
ing debts in 1975; thus Suriname’s extemal 
public debt is one of the lowest in South 
America.

Government and social conditions. Suri­
name’s constitution was suspended by a mili­
tary council in 1980, but a new constitution, 
under which the country returned to civilian 
mle, was overwhelmingly approved by the 
voters in 1987. Under the new constitution,

the chief of state is the president, who is 
elected by the National Assembly to a five- 
year term. The military maintains a continu­
ing role in government by means of an exec­
utive Council of State, which can annul laws 
passed by the National Assembly. The main 
political party is the Front for Democracy and 
Development, a three-party coalition made up 
of the Javanese, Creole, and American-Indian 
minorities in the country.

Health conditions are generally acceptable, 
although many of the country’s doctors have 
emigrated to The Netherlands. Sanitary con­
ditions and nutrition are generally adequate. 
Suriname’s infant-mortality rate is one of the 
lowest in Latin America, and life expectancy 
is about 65 years for males and 70 years 
for females, which is high by Latin-American 
Standards.

Education is compulsory for all children be­
tween the ages of 6 and 12. Most of the 
students leaving primary school continue their 
education. Higher education is provided by 
the government at the Anton de Kom Univer­
sity (1968). There are several daily newspapers 
published in Dutch; there are also Chinese pe­
riodicals. Suriname has one television station, 
controlled by the government, and several ra­
dio stations.

Cultural life. A striking feature of Suriname 
society is the diversity of its ethnic composi­
tion and cultures. The American Indians carry 
on their traditional life-style almost entirely 
untouched by outside influence, while the 
Bush Negroes continue their way of life much 
as their ancestors did in Africa. The Creoles, 
East Indians, and Javanese maintain their own 
identities to a large extent. Many Javanese 
women, for example, continue to make and 
wear traditional clothing. The groups never­
theless intermingle in commercial and social 
activities.

History. Suriname’s earliest-known inhabi­
tants, the Surinen, from whom the country’s 
name derives, were driven out prior to the 16th 
Century by other American Indians. Spanish 
explorers claimed Suriname in 1593, but the 
Dutch began to settle there in 1602. English 
settlers sent by Barbados’ govemor Francis 
Willoughby followed in 1651. In exchange for 
Nieuw Amsterdam (New York), the Dutch 
received Suriname in 1667 by the Treaty of 
Breda. In 1682 the Dutch West India Com­
pany introduced coffee and sugarcane plan­
tations and African slaves to cultivate them. 
Bmtality drove many of the slaves into the 
interior, where they successfully resisted recap- 
ture, and eventually the Dutch granted them 
recognition and lands. Subsequently they re­
constituted their westem African culture and 
government through chiefs and came to be 
known as Bush Negroes by the Dutch. Except 
for brief interludes (1799-1802 and 1804-15) 
of British mle, Suriname remained a Dutch 
colony.

Slavery was abolished in 1863, whereupon 
indentured servants were brought from China, 
Java, and India to work the plantations. By 
World War II, plantation agriculture had stag- 
nated, and bauxite, first discovered in 1915, 
had supplanted its produce as the major ex­
port. Suriname was one of only two Dutch 
territories to avoid capture by the Axis Powers 
during World War II. Constitutional reforms 
(1948-51) led to autonomy and eventual self- 
government in 1954.

Independence was granted to Suriname in 
1975, with Henk Arron as the first prime min­
ister in a constitutional parliamentary state. 
The resignation of Javanese ministers from 
the government in 1979 led to a military coup 
d’état in early 1980. Another coup six months 
later was led by Sergeant Major Dési Bouterse, 
who mied the country from December 1982. 
The military govemment’s execution of sev­
eral civilian Opposition leaders in response to 
an attempted coup in 1982 resulted in the 
cutoff of economic aid from both The Nether-



lands and the United States. Suriname’s econ­
omy subsequently went into recession, and a 
guerrilla insurgency by Bush Negroes further 
eroded the govemment’s authority and effec- 
tiveness. In 1987 the electorate overwhelm- 
ingly approved a new constitution, and a civil­
ian president was installed in power in 1988 
through the concerted efforts of a three-party 
coalition chiefly made up of the Javanese, 
Creole, and American-Indian segments of the 
population.
Suriname River, river, central and eastem 
Suriname, rising in the highlands at the junc­
tion of the Wilhelmina and Eilerts de Haan 
ranges and flowing northeastward about 300 
miles (480 km) to empty into the Atlantic 
Ocean just north of Paramaribo, the national 
Capital. The river is obstructed by rapids in 
its upper course, where it is called the Gran 
River, and is dammed at Sintia, Adadien, and 
Awa. It is joined by the Pikien River at Djoe- 
moe Asidonhopo, below which it is called the 
Suriname.
The river was dammed at Afobaka to cre­

ate the Professor Doctor Ingenieur W.J. van 
Blommestein Lake, Suriname’s largest lake. 
Below Afobaka, the river flows through heavily 
populated and cultivated alluvial floodplains 
passing the cities of Brokopondo, Paramaribo, 
and Nieuw Amsterdam to empty into the At­
lantic at its estuary, where it receives its only 
major tributary, the Commewijne.
Suriyawong, Chao Phraya Si: see Si Suriya- 
wong, Somdet Chao Phraya.
Surji-Arjungaon, Treaty of (Dec. 30, 1803), 
settlement between the Maratha chief Daulat 
Räo Sindhia and the British. It was the result 
of Lord Lake’s campaign in upper India in 
the first phase of the Second Maratha War 
(1803-05).

Lake captured Aligarh and defeated Sindhia’s 
French-trained army at Delhi and Laswari 
(September-November 1803)._By this treaty 
the Mughal emperor Shäh cAlam II passed 
under British protection; the Yamuna-Ganges 
doab (territory between the rivers), Ägra, and 
Sindhia’s territories in Gohad and Gujarät 
were entrusted to the British East India Com­
pany; and Sindhia’s control over Räjasthän 
relaxed. In addition, Sindhia received a British 
resident and signed a defensive treaty.

In November 1805 this treaty was revised 
by the acting governor-general, Sir George 
Barlow, in accordance with the London pol­
icy of withdrawal. Gwalior and Gohad were 
restored to Sindhia, the defensive treaty ab- 
rogated, and the East India Company’s pro- 
tectorate over Räjasthän withdrawn. On Nov. 
5, 1817, the treaty was again revised under 
pressure from the British on the eve of the 
Third Maratha War. Sindhia promised to help 
the British against the Pindari marauders and 
surrendered his rights in Räjasthän. Shortly 
afterward, British treaties of protection were 
concluded with 19 Rajput States.
Surkhandarya, also spelled s u r k h a n d a r i a , 
or SURCHANDARJA, most southerly oblast 
(province) of the Uzbek Soviet Socialist Re­
public, with an area of 8,050 square miles 
(20,800 square km). It embraces the basins of 
the Sherabad and Surkhan rivers, right-bank 
tributaries of the Amu River, which forms the 
frontier with Afghanistan in the south. In the 
east are the Babatag Mountains, and in the 
north and west the lofty Gissar Range and its 
spurs, the Baysuntau and Kugitangtau, which 
act as a banier against cold air masses from 
the north and make the oblast the wärmest 
part of Usbekistan, with relatively mild win­
ters and hot, dry summers.

Cotton, chiefly fine staple, is grown on irri- 
gated land in the Surkhan and Sherabad river 
valleys, and wheat and barley on unirrigated 
land; other crops include rice, sugarcane, and 
fruits. Karakul and Gissar sheep and goats are 
raised on the desert pasture. About four-fifths

of the population is rural, and there are two 
major cities, Termez, the Capital, and Denau. 
Uzbeks comprise about seven-tenths of the 
inhabitants; other groups include Tadzhiks, 
Russians, and Tatars. Pop. (1987 est.) 1,176,-
000.

Surma River, also called b a r ä k , river in 
northeastern India and eastem Bangladesh, 
560 miles (900 km) in length. It rises in the 
Manipur Hills in northern Manipur state, In­
dia, where it is called the Baräk, and flows 
west and then Southwest into Mizoräm state. 
There it veers north into the state of Assam 
and flows west past the town of Silchar.
The river next splits into two branches, 

the Surma (north) and the Kusiyära (south), 
which enter Bangladesh and tum Southwest. 
The Surma flows past Sylhet in a rieh tea- 
growing valley, while the Kusiyära subdivides 
into two more branches, both of which rejoin 
the Surma. At Bhairab Bäzär, in east-central 
Bangladesh, the river enters an old channel 
of the Brahmaputra and becomes the Meghna 
River, which flows south past Dhäkä (formerly 
Dacca) and enters the Ganges. Steamers can 
navigate the river as far as Silchar in the rainy 
season.
surmullet (fish): see goatfish.
surname, also called f a m i l y  n a m e , or l a s t  
n a m e , name added to a “given” or baptismal 
name, in many cases inherited and held in 
common by members of a family. Originally, 
many sumames identified a person by his Con­
nection with another person, usually his father 
(Johnson, MacDonald); others gave his resi­
dence (Orleans, York) or occupation (Weaver, 
Hooper). A sumame could also be descriptive 
of a person’s appearance (Little, Red) or his 
exploits.

Sumames appeared at vastly different times 
in different cultures: in 2852 b c , a Chinese 
emperor decreed the adoption of hereditary 
family names. In England it was a gradual pro­
cess, beginning about 1000 a d — when it was 
stimulated by a paucity of first names—and 
lasting about six centuries. In some cultures 
the generalized use of sumames did not occur 
until the 20th Century: in 1935 a Turkish law 
went into effect making sumames mandatory. 
Jews were late in adopting sumames and of­
ten were compelled to do so. Because they 
were frequently barred from adopting names 
used by Christians, some simply chose com­
pounds that sounded good, e.g., Rosenthal 
(“rose valley”). Others were assigned names 
expressive of the dominant culture’s contempt 
{e.g., Eselskopf, “donkey’s head”).

Sumame formation often reflects the history 
and biases of culture. In Spain, partisanship 
and family pride entered into the process: the 
first family names originated from the war 
cries of Christians during the Moorish inva- 
sion. Swedish sumames reflect the Swedes’ 
love of nature, incorporating words such as 
berg (“mountain”) and blom (“flower”). In 
Russia, after the Revolution, many families 
shed the sumames derived from degrading 
peasant nicknames {e.g., Krasnoshtanov, “red 
pants”) and adopted names such as Orlov 
(“eagle”).
surplice, white outer vestment wom by cler- 
gymen, acolytes, choristers, or other partici- 
pants in Roman Catholic and in Anglican, 
Lutheran, and other Protestant religious ser­
vices. It is a loose garment, usually with full 
sleeves. Originally the surplice was full length, 
but gradually it was shortened to the knees 
or above. In the 20th Century some surplices 
were again made full length.

A modified alb, the surplice probably origi­
nated in the 1 Ith Century in France or En­
gland, where the girdled alb was given up in 
the cold climate and the surplice was wom for 
uniform appearance over fur-lined garments. 
It was adopted in Rome in the 13th Century. 
After the Reformation (16th Century), the sur-
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plice was retained by the Church of England, 
and it is the most common vestment wom

by Anglican and many Lutheran clergymen. 
It has no counterpart in the Eastem churches.
surplus value, Marxian economic concept 
that professed to explain the instability of the 
capitalist system. Adhering to David Ricardo’s 
labour theory of value, Marx maintained that 
human labour was the source of economic 
value. The capitalist pays his workers less 
than the value that their labour has added to 
the goods, generally only enough to maintain 
the worker at a subsistence level. Of the total 
worth of the worker’s labour, however, this 
compensation, in Marxian theory, accounts 
for only a mere portion, equivalent to the 
worker’s means of subsistence. The remaining 
portion is “surplus labour,” and the value it 
produces is “surplus value.” To make a profit, 
Marx argued, the capitalist appropriates this 
surplus value, thereby exploiting the labourer.
Surratt, Mary (Eugenia), née j e n k i n s  (b. 
May 1820, near Waterloo, Md., U.S.—d. July 
7, 1865, Washington, D.C.), American board- 
inghouse operator who with three others was 
convicted of conspiracy to assassinate Presi­
dent Abraham Lincoln.

Mary Jenkins married young, and, though 
in 1840 her husband purchased some 1,200 
acres of land, by 1857 his means were much- 
reduced, and the outbreak of the American 
Civil War completed his min; he died in 1862. 
With the aid of John, the younger of their two 
sons, Mary Surratt moved into Washington, 
where she opened a boardinghouse. Among 
her son’s pro-Southem friends who met at her 
boardinghouse was John Wilkes Booth, a well- 
known actor who conspired with John Sur­
ratt and others to kidnap Lincoln. When the 
Confederacy feil, Booth instead assassinated 
Lincoln and died resisting capture. Mary Sur­
ratt was arrested with Lewis Payne (who had 
wounded William Seward, the secretary of 
state), George Atzerodt (who had failed to 
murder Vice President Andrew Johnson), and 
three other alleged conspirators. She stood trial 
on May 12, 1865, before a nine-man military 
Commission. On July 5 all were found guilty, 
though only four—Mary Surratt included— 
were sentenced to hang. At then-president 
Johnson’s insistence, they were hanged within 
48 hours. Most later historians believe Surratt 
to have been unconnected with the conspiracy 
and innocent of any crime.
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Surrealism, movement in visual art and lit­
erature, flourishing in Europe between World 
Wars I and II. Surrealism grew principally out 
of the earlier Dada movement, which before 
World War I produced works of anti-art that

“Loplop Introducés the Members of the Surrealist 
Group,” collage of pasted photographs and pencil of 
the major Surrealist artists by Max Ernst, 1930; in 
the Museum of Modern Art, New York City
By courtesy of the Museum of Modern Art, New York City

deliberately defied reason; but Surrealism’s 
emphasis was not on negation but on posi­
tive expression. The movement represented a 
reaction against what its members saw as the 
destruction wrought by the “rationalism” that 
had guided European culture and politics in 
the past and that had culminated in the hor­
rors of World War I. According to the major 
spokesman of the movement, the poet and 
critic André Breton, who published “The Sur­
realist Manifesto” in 1924, Surrealism was a 
means of reuniting conscious and unconscious 
realms of experience so completely that the 
world of dream and fantasy would be joined 
to the everyday rational world in “an abso­
lute reality, a surreality.” Drawing heavily on 
theories adapted from Sigmund Freud, Breton 
saw the unconscious as the wellspring of the 
Imagination. He defined genius in terms of 
accessibility to this normally untapped realm, 
which, he believed, could be attained by poets 
and painters alike.

In the poetry of Breton, Paul Éluard, Pierre 
Reverdy, and others, Surrealism manifested 
itself in a juxtaposition of words that was 
startling because it was determined not by 
logical but by psychological—that is, uncon­
scious—thought processes. lts major achieve­
ments, however, were in the field of painting. 
Surrealist painting was influenced not only 
by Dadaism but also by the fantastic and 
grotesque images of such earlier painters as 
Hieronymus Bosch and Francisco Goya and 
of closer contemporaries such as Odilon Re- 
don, Giorgio de Chirico, and Marc Chagall. 
The practice of Surrealist art strongiy empha­
sized methodological research and experimen- 
tation, stressing the work of art as a means for 
prompting personal psychic investigation and 
revelation. Breton, however, demanded firm 
doctrinal allegiance. Thus, although the Surre- 
alists held a group show in Paris in 1925, the 
history of the movement is füll of expulsions, 
defections, and personal attacks.

The major Surrealist painters were Jean Arp, 
Max Ernst, André Masson, René Magritte, 
Yves Tanguy, Salvador Dali, Pierre Roy, Paul 
Delvaux, and Joan Miró. The work of these 
artists is too diverse to be summarized categor- 
ically as the Surrealist approach in the visual 
arts. Each artist sought his own means of self- 
exploration. Some single-mindedly pursued a 
spontaneous revelation of the unconscious, 
freed from the Controls of the conscious mind; 
others, notably Miró, used Surrealism as a 
liberating starting point for an exploration of 
personal fantasies, conscious or unconscious, 
often through formal means of great beauty. 
A range of possibilities falling between the two 
extremes can be distinguished. At one pole, 
exemplified at its purest by the works of Jean 
Arp, the viewer is confronted with images, 
usually biomorphic, that are suggestive but in­
definite. As the viewer’s mind works with the 
provocative image, unconscious associations 
are liberated, and the Creative imagination 
asserts itself in a totally open-ended inves- 
tigative process. To a greater or lesser extent, 
Ernst, Masson, and Miró also followed this 
approach, variously called organic, emblem­
atic, or absolute Surrealism. At the other pole 
the viewer is confronted by a world that is 
completely defined and minutely depicted but 
that makes no rational sense: fully recogniz- 
able, realistically painted images are removed 
from their normal contexts and reassembled 
within an ambiguous, paradoxical, or shock­
ing framework. The work aims to provoke 
a sympathetic response in the viewer, forcing 
him to acknowledge the inherent “sense” of 
the irrational and logically inexplicable. The 
most direct form of this approach was taken 
by René Magritte in simple but powerful 
paintings such as that portraying a normal 
table setting that includes a plate holding a 
slice of ham, from the centre of which stares 
a human eye. Salvador Dali, Pierre Roy, and 
Paul Delvaux rendered similar but more com­
plex alien worlds that resemble compelling 
dreamlike scenes.

A number of specific techniques were de- 
vised by the Surrealists to evoke psychic re­
sponses. Among these were frottage (rubbing 
with graphite over wood or other grained sub­
stances) and grattage (scraping the canvas)— 
both developed by Max Emst to produce par­
tial images, which were to be completed in 
the mind of the viewer; automatic drawing, a 
spontaneous, uncensored recording of chaotic 
images that “erupt” into the consciousness of 
the artist; and found objects.

With its emphasis on content and free form, 
Surrealism provided a major alternative to 
the contemporary, highly formalistic Cubist 
movement and was largely responsible for 
perpetuating in modem painting the tradi­
tional emphasis on content. Organic Surre­
alism specifically influenced Abstract Expres- 
sionism (tf.v.) of the 1940s and 1950s, which 
sought to express ideas and emotions through 
nonobjective means.
Surrey, county of Southern England, just 
Southwest of London, adjoining the River 
Thames. The area of 648 square miles (1,679 
square km) comprises lowland crossed by two 
east-west ridges: the chalk hills of the North 
Downs just south of the Thames valley and 
further south a band of lower greensand rocks, 
which includes the highest point in the county, 
Leith Hill (965 feet [294 m]). The two ridges, 
with their intervening vale and the gaps cut in 
them by such rivers as the Mole and the Wey, 
give the county a variety of landscapes, and in 
1958 some 160 square miles (415 square km) 
of southem Surrey were officially designated 
as an Area of Outstanding Natural Beauty.
In the Middle Ages sheep raising was an 

important activity, and by the 16th Century 
a cloth trade was also growing at Guildford, 
Godalming, and Famham. Market gardens, 
too, became significant in the west and along

the Thames. The forested hills, sparsely popu­
lated until the 19th Century, served two main 
purposes: as hunting preserves (Henry VIII, 
for example, built a flamboyant hunting lodge 
at Nonsuch Park) and as a source of timber for 
charcoal (used in iron smelting and gunpow- 
der production), construction, and shipbuild­
ing. Transport of these products, originally 
dependent on rivers, was facilitated after 1800 
by the construction of railways. The Surrey 
Iron Railway from Wandsworth to Merstham, 
worked by horses, was the first public railway 
sanctioned by the British Parliament (1801). 
During the 19th Century, there developed in 
Surrey the densest network of suburban rail­
ways anywhere in the world, originating at 
seven terminal stations in London and cover­
ing northem Surrey. Suburban growth along 
the lines spread virtually unchecked until 
World War II. Since the war, growth has con­
tinued but under planning restraints, includ­
ing strict Controls in London’s Greenbelt and 
the designated area of natural beauty. Striking 
growth has occurred in independent centres 
such as Guildford and Woking (<qq.v.).
Surrey is divided into Mole Valley, Tan- 

dridge, and Waverley districts and eight bor- 
oughs: Elmbridge, Epsom and Ewell, Guild­
ford, Reigate and Banstead, Runnymede, 
Spelthorne, Surrey Heath, and Woking. Pop. 
(1986 est.) 1,011,400.
surrey, populär American doorless, four- 
wheeled carriage of the late 19th and early 
20th centuries. Usually two-seated (for four 
passengers), surreys had a variety of tops, 
ranging from the rigid, fringed canopy-top, 
popularized in the Rodgers and Hammerstein

Surrey, 1900; in the Suffolk Museum and Carriage 
House, Stony Brook, Long Island, N.Y.
By courtesy of the Suffolk Museum and Carriage House at Stony Brook, 
Long Island, N.Y., Melville Collection

song “The Surrey with the Fringe on Top,” to 
parasol and extension tops.

Surreys were populär family vehicles, often 
used in the country. The surrey buckboard 
was constmcted without axle springs.
Surrey, Earls and  D uke of, titled En­
glish nobility of several creations, grouped 
below chronologically and indicated by the 
symbol • .
• Surrey, Richard Fitzalan, 10th Earl of:
see Arundel, Richard Fitzalan, 4th Earl of.
• Surrey, Thomas Fitzalan, l lth  Earl of:
see Arundel, Thomas Fitzalan, 5th Earl of.
• Surrey, Thomas Holland, Duke of,
3rd  Earl of K ent , also called t h o m a s  
d e  h o l a n d , (b. 1374—d. Jan. 7/8, 1400, 
Cirencester, Gloucestershire, Eng.), prominent 
English noble in the reign of Richard II.

Son of Thomas Holland, 2nd earl of Kent 
(1350-97), he aided in the arrest and destruc­
tion of Richard ITs enemies and was awarded 
with the dukedom of Surrey in 1397. In 1398 
he was created marshal of England and given 
large estates, and later in the same year, he 
was made the king’s lieutenant in Ireland. 

After Henry IV seized power in September 
1399, Surrey, along with other advisers of



the former king, was temporarily arrested. On 
November 6, he was deprived of his duke- 
dom. He then joined in a conspiracy against 
Henry but was betrayed and, while in flight, 
was seized by a mob and beheaded.
• Surrey, Thomas Howard, earl of: see
Norfolk, Thomas Howard, 2nd duke of.
• Surrey, Henry Howard, earl of (b. 1517, 
Hunsdon, Hertfordshire, Eng.?—d. Jan. 19, 
1547, London), poet who, with Sir Thomas 
Wyat (1503-42), introduced into England the

Henry Howard, earl of Surrey, drawing 
by Hans Holbein; in Windsor Castle,
Berkshire
Copyright reserved

styles and metres of the Italian humanist po­
ets and so laid the foundation of a great age 
of English poetry.
The eldest son of Lord Thomas Howard, 

Henry took the courtesy title of earl of Surrey 
in 1524 when his father succeeded as 3rd duke 
of Norfolk. It was Surrey’s fate, because of his 
birth and connections, to be involved (though 
usually peripherally) in the jockeying for place 
that accompanied Henry VIITs policies. From 
1530 until 1532 he lived at Windsor with his 
father’s ward, Henry Fitzroy (1519-36), who 
was bastard son of Henry VIII by Elizabeth 
Blount and who had been created duke of 
Richmond in 1525. After talk of marriage with 
the princess Mary, daughter of Henry VIII 
and Catherine of Aragon, in 1532 he married 
Lady Frances de Vere, the 14-year-old daugh­
ter of the Earl of Oxford, but they did not live 
together until 1535. Despite this marriage, an 
alliance between him and the princess Mary 
was still discussed. In 1533 Richmond mar­
ried Surrey’s sister Mary, but the two did not 
live together because Mary preferred to stay in 
the country. Richmond died three years later, 
under suspicious circumstances.
Surrey was confined at Windsor (1537-39) 

after being charged by the Seymours (high in 
favour since the King’s marriage to Jane Sey­
mour in 1536) with having secretly favoured 
the Catholics in the rebellion of 1536. He had 
in fact joined his father against the insurgents. 
In 1540 he was a Champion in court jousts, 
and his prospects were further improved by 
the marriage of his cousin Catherine Howard 
to the King. He served in the campaign in 
Scotland in 1542 and in France and Flanders 
from 1543 to 1546. He acted as field marshal 
in 1544 and won royal approval.

Returning to England in 1546, he found 
the King dying and his old enemies the Sey­
mours incensed by his interference in the 
projected alliance between his sister Mary 
and Sir Thomas Seymour, Jane’s brother; he 
made matters worse by his assertion that the 
Howards were the obvious regents for Prince 
Edward, Henry VIII’s son by Jane Seymour. 
The Seymours, alarmed, accused Surrey and 
his father of treason and called his sister, the

duchess of Richmond, to witness against him. 
She made the disastrous admission that he 
was still a close adherent to the Catholic faith. 
Since Surrey’s father, the duke of Norfolk, 
had been considered heir apparent if Henry 
VIII had had no issue, the Seymours urged 
that the Howards were planning to set Prince 
Edward aside and assume the throne. Surrey 
defended himself unavailingly and at the age 
of 30 was executed on Tower Hill. His father 
was saved only because the King died before 
he could be executed.
Most of Surrey’s poetry was probably writ­

ten during his confinement at Windsor; it was 
nearly all first published in 1557, 10 years 
after his death. He acknowledged Wyat as a 
master and followed him in adapting Italian 
forms to English verse. He translated a num­
ber of Petrarch’s sonnets already translated 
by Wyat. A comparison shows that Surrey 
achieved a greater smoothness and firmness, 
qualities that were to be important in the 
evolution of the English sonnet. Surrey was 
the first to develop the sonnet form used by 
Shakespeare.

In his other short poems he wrote not only 
on the usual early Tudor themes of love and 
death but also of life in London, of friendship, 
and of youth. The love poems have little force 
except when, in two “Complaint[s] of the ab­
sence of her lover being upon the sea,” he 
wrote, unusual for his period, from the wom- 
an’s point of view.

The short poems were printed by Richard 
Tottel in his Songes and Sonettes, Written by 
the Ryght Honorable Lorde Henry Haward 
Late Earle of Surrey and Other (1557; usu­
ally known as Tottel’s Miscellany). “Other” 
included Wyat, and critics from George Put­
tenham onward have coupled their names.

Certain Bokes of Virgiles Aenaeis, published 
in 1557, in Surrey’s translation of Books II 
and IV of the Aeneid marked the first use in 
English of blank verse, a style adopted from 
Italian verse.
• Surrey, Philip Howard, earl of: see Arun­
del, Philip Howard, I st (or 13th) earl of.
• Surrey, Thomas Howard, earl of: see
Arundel, Thomas Howard, 2nd (or 14th) earl
of.
Surrey and Sussex, John de War enne, 
7th earl of, byname e a r l  w a r e n n e  (b. c. 
1231—d. Sept. 27, 1304, Kennington, Surrey, 
Eng.), eminent English lord during the reigns 
of Henry III and Edward I of England. Like 
his predecessors, he usually styled himself Earl 
Warenne (or Earl de Warenne)—until 1282, 
when he acquired the earldom of Sussex and 
thereafter was often called the earl of Surrey 
and Sussex.

Warenne married Alice de Lusignan, half sis­
ter of Henry III; and, except for a brief period 
in 1262-63, he strongiy supported his friend 
the young lord Edward (afterward Edward I) 
during the Barons’ Wars. In 1264 he defended 
Rochester Castle against Simon de Montfort 
until relieved by Edward. They then repaired 
to Warenne’s town of Lewes, where the Royal 
Army was defeated (May 1264), and Warenne 
escaped to France. In 1265 he landed in Pem- 
broke with Henry III’s half brother William 
de Valence and took part in the campaign 
that ended at the Battle of Evesham (Aug. 4, 
1265) with Montfort’s death.
The successful claim of Warenne’s son-in- 

law John de Balliol to the throne of Scot­
land gave the Earl a strong interest and a 
leading part in Scottish affairs. However, after 
the treaty between Scotland and France in 
1295, Edward invaded Scotland in 1296, and 
Warenne won the Battle of Dunbar. Edward 
I then appointed him keeper of the realm 
of Scotland, but in 1297 he was defeated by 
William Wallace at Stirling Bridge. He fought 
in Edward’s later campaigns in Scotland and 
took part in the victory at Falkirk (1298).
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Surrey and Sussex, John de Warenne, 
8th earl of, earl of Strathearn, by­
name e a r l  w a r e n n e  (b. June 24, 1286— 
d. June 30, 1347, Conisborough, Yorkshire, 
Eng.), prominent supporter of Edward II of 
England, grandson of the 7th Earl of Surrey 
and Sussex.

Warenne opposed Edward U’s favourite, 
Piers Gaveston, but nevertheless supported the 
King against the Lords Ordainer, a baronial 
committee seeking to restrict the King’s pow­
ers of appointment and other prerogatives. He 
was one of the last earls to remain faithful to 
Edward II in 1326.

Warenne joined in Edward III’s Scottish 
wars, and his cousin Edward Balliol, as king 
of Scotland, created him earl of Strathearn in 
1332. His abduction in 1317 of Alice, count- 
ess of Lancaster, involved him in a private 
war (1317-18) with Thomas, earl of Lan­
caster, that cost him many of his estates. At 
his death he left no issue, and his remaining 
estates passed to the crown.
Surrey Heath, district (borough) in the 
northwestem part of the county of Surrey, 
England. The district, with 37 sq mi (97 sq 
km), owes its name to its natural Vegetation. 
The sands and gravels that underlie the area 
yield an acid and infertile soil supporting 
rough heathland, scrub, and pine forest. Much 
of the district is still common land, used for 
recreation, while other parts were taken over 
by the military in the 19th Century for ma­
neuvers and firing ranges. While the district 
is largely rural, Camberley and Frimley have 
undergone development and have some light 
industry. Pop. (1984 est.) 78,400.
Surrogate motherhood, practice in which 
a woman bears a child for a couple unable 
to produce children in the usual way. The 
most typical cases of Surrogate motherhood 
are those in which the Surrogate is artificially 
inseminated with the husband’s sperm be­
cause the wife of the couple desiring a child 
is infertile. By the mid-1980s doctors were 
able to implant an embryo created by in vitro 
fertilization in the womb of a Surrogate, thus 
permitting an infertile couple to obtain a child 
who was genetically their own. This procedure 
was an alternative for women who produced 
healthy ova, but who for any of a number of 
reasons were unable to carry a child. In such 
procedures, the Surrogate gives up all parental 
rights.

The practice of Surrogate motherhood, 
though not unknown in previous times, came 
to international attention in the mid-1970s 
when a reduction in the number of children 
available for adoption and the increasing spe- 
cialization of techniques in human embryol- 
ogy made such methods a viable alternative 
to lengthy and uncertain adoption procedures 
or childlessness. Surrogate motherhood has 
raised a number of issues—such as the matter 
of payment for services (which, taken to the 
extreme, has implications of making children 
a commodity) and the rights of all of the 
individuals involved should any aspect of the 
procedure go awry—that underline the need 
for legislation.
Surt, Khalïj (Mediterranean Sea): see Sidra, 
Gulf of.
Surtees, Robert Smith (b. May 17,
1803, The Riding, Northumberland, Eng.—d. 
March 16, 1864, Brighton, Sussex), novelist 
of the chase and the creator of Mr. Jorrocks, 
one of the great comic characters of English 
literature, a Cockney grocer, who is as blunt 
as John Buil and entirely given over to fox 
hunting.

Riding to hounds was a passion with Sur­
tees from the days when he hunted from the 
family residence, Hamsterley Hall in Durham;
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nearly all his writing involved horses and rid­
ing. Surtees’ earliest works were published in 
The Sporting Magazine, and in 1831, with 
Rudolph Ackermann as publisher, he launched 
the New Sporting Magazine (N.S.M.), editing 
it until 1836. His novels appeared as serials 
in the N.S.M. or elsewhere or in monthly 
parts before final publication in book form, 
and these first and last dates are given af­
ter their titles. Jorrocks’ Jaunts and Jollities

S urtees, detail of a portrait by an 
unknown artist
By courtesy of Lord Gort; photograph, Mobile Photo 
Service, Newcastle upon Tyne, Eng.

(1831, 1838), a collection of tales (the proto­
type for Dickens’ Pickwick Papers), Handley 
Cross (1843, expanded 1854), and Hillingdon 
Hall (1843, 1845) all feature Mr. Jorrocks. 
There followed Hawbuck Grange (1846, 1847); 
Mr. Sponge’s Sporting Tour (1849, 1853); 
Ask Mamma (1857, 1858); Plain or Ringlets? 
(1858, 1860); and Mr. Romford’s Hounds 
(posthumous, 1865). Connoisseurs generally 
put first the chronicles of Soapey Sponge and 
Facey Romford, whose chief business is to 
pass off dangerous horses as tractable animals. 
In nearly all these books Surtees was fortunate 
to have as illustrators John Leech and Hablot 
Knight Browne (“Phiz”), the illustrator of the 
Pickwick Papers.

Surtees is a mordant satirist. The snobbery, 
envy, greed, and ignorance that consume 
many of his characters are set down without 
geniality. His portrayal of provincial England 
just leaving the coaching for the railway era 
exposes its boredom, ill manners, discomfort, 
and coarse food, and its matter-of-factness 
makes admirable social history. Yet the de­
scriptions of fast runs with hounds over open 
country leave the most lasting impression.
Surtsey (Icelandic: “Surts Island”), volcanic 
island off the Southern coast of Iceland, South­
west of the Vestmannaeyjar (“Vestmann is­
lands”). It emerged from the Atlantic Ocean 
in a fiery eruption in November 1963. During 
the next three and one-half years its volcanic 
core built up an island one sq mi (2.5 sq km) 
in area, with elevations more than 560 ft (171 
m) above sea level and 950 ft above the ocean 
floor. At the height of the eruptions, a column 
of steam nearly 4 mi (6 km) high rained ash 
over a large area, including the Vestmannaey­
jar. After the island cooled, numerous geolo- 
gists, biologists, and ecologists visited it, and 
it is now the site of a long-term biological re­
search program being conducted by Icelandic 
and U.S. scientists. The island was named in 
1965 by the government of Iceland for Sutur, 
the fire god of Icelandic mythology.
surveying, method of making relatively large- 
scale, accurate measurements of the Earth’s 
surfaces.
A brief treatment of surveying follows. Füller 

treatment can be found in the m a c r o p a e ­
dia. For history and modem applications, see 
Mapping and Surveying. For information on 
surveying instruments, see Measurement and 
Observation.

History of surveying. Evidence that prop­
erty boundaries were surveyed as early as 1400 
b c  has been found in the fertile valleys and 
plains of Egypt. Before the 3rd Century b c  the 
Chinese knew about the magnetic properties 
of the lodestone and possessed some form of 
magnetic compass. By the 2nd Century b c  
the Greeks used the astrolabe, an instmment 
for measuring the altitudes of stars above the 
horizon.

During their occupation of Egypt, the Ro­
mans acquired Egyptian surveying instm­
ments, to which they added the water level 
and the plane table. Plane tables for trigono­
metrie surveying, though not providing high 
precision, are still in use. By the early 17th 
Century, the English mathematician Edmund 
Gunter developed a surveying chain, which 
marked out Standard measures of distance. 
The chain remained in general use for several 
centuries and was superseded by the steel tape 
only in the beginning of the 20th Century.

By the late 18th Century modem surveying 
practices were in use. With the measurement 
in the 1790s of the meridian passing through 
Barcelona, Spain, and Dunkirk, Fr., the me­
tre—the basic unit for the metric system of 
measurement—was established. It became the 
fundamental Standard of length for surveying.
The 20th Century ushered in improvements 

in precision by introducing techniques for 
mapping from aerial photographs and for 
measuring distances by electronic devices. Im­
portant technological developments benefiting 
worldwide surveying in the 1970s included 
the use of satellites as reference points for 
geodetic surveys and computers to speed the 
processing and recording of survey data.

Fundamentals of surveying. Surveying is 
divided into the categories of plane survey­
ing and geodetic surveying. Plane surveying 
concentrates on mapping relatively small ar­
eas (smaller than 12 miles, or 20 kilometres, 
across), where the curvature of the Earth is not 
a significant factor; the calculations of plane 
trigonometry are sufficiënt. Geodetic survey­
ing covers large areas of the globe, with all 
attendant corrections for the curvature of the 
Earth; such surveying must be very accurate, 
and geodetic instruments are precise.

Measurements made in the direction of grav­
ity are designated as vertical, and measure­
ments made perpendicular to the direction of 
gravity are designated as horizontal. Surveying 
measurements are of four types: (1) horizon­
tal lengths or distances, (2) vertical lengths, or 
differences in height or elevation, (3) horizon­
tal angles measured in horizontal planes, and 
(4) vertical angles measured in vertical planes.

Horizontal lengths are generally measured in 
short, straight sections that together form short 
ares along the Earth’s surface. With a*, sur­
veyor’s level, the difference in height between 
two points can be determined. Directions are 
given in azimuths or hearings.

Surveying of land areas. Land area surveys 
are made to determine the relative horizontal 
and vertical position of topographic features 
and to establish reference marks to guide 
construction or to indicate land boundaries. 
Reconnaissance of the area is followed by a 
preliminary survey; a map and then a plan are 
prepared based on the preliminary survey; and 
finally a location survey is made, based on the 
plan. Surveys to establish property boundaries 
involve a thorough knowledge of real estate 
laws as well as skills in survey techniques.

Surveying of water areas. A survey of a 
water-covered area determines the horizontal 
coordinates of points on the surface of the 
body of water (position fixing) and determines 
the water’s depth at those points.

Position fixing requires that measurements 
be made both on land and on water. The 
shape of the coastline is determined with aerial 
photographs. For making large-scale maps of 
shallow waters, depths are still plumbed by 
sounding poles. In water deeper than 12

feet (3.7 metres), the hydrographer determines 
depth by echo sounders, which send out pulses 
of sound or radio waves and detect the time 
delay of echoes retumed from the bottom. At 
the end of each day’s surveying, the sound- 
ings are corrected for tide and are plotted on 
special maps. Depth contours are drawn to be 
used as guides for determining the sparing of 
sounding lines and for the special examination 
of undersea features.
Surveyor, any of a series of seven unmanned 
U.S. space probes sent to the Moon between 
1966 and 1968 to photograph and study the 
lunar surface. Surveyor 1 (launched May 30, 
1966), carrying a scanning television camera 
and special sensors, transmitted more than 10,- 
000 photographs as well as information about 
environmental conditions on the Moon. Sur­
veyor 3 (April 17, 1967) included additional 
equipment such as a surface-sampling device 
and two small mirrors to expand the camera 
vision. Surveyor 5 (Sept. 8, 1967) measured 
the proportions of Chemical elements in lunar 
soil and studied other surface properties.
After taking photographs of one area of the 

Moon’s surface, Surveyor 6 (Nov. 7, 1967) 
was lifted, moved eight feet, and repositioned 
to continue photographing another area. This 
marked the first lift-off from an extraterres- 
trial body. Surveyor 7 (Jan. 7, 1968) was the 
only probe in the series that was soft-landed in 
the highland region of the Moon. Data trans­
mitted by the craft revealed that the Chemical 
composition and landscape of this region was 
quite different from those of sites at lower 
elevations. See also Moon exploration.
surveyor’s chain, also called g u n t e r ’s 
c h a i n , measuring device and arbitrary mea­
surement unit still widely used for survey­
ing in English-speaking countries. Invented by 
the English mathematician Edmund Gunter 
in the early 17th Century, Gunter’s chain is 
exactly 22 yards (about 20 metres) long and 
divided into 100 links. In the device, each link 
is a solid bar. Measurement of the public land 
systems of the United States and Canada is 
based on Gunter’s chain. An area of 10 square 
chains is equal to one acre.
surveyor’s level, instrument used in survey­
ing to measure the height of distant points 
in relation to some datum (usually, mean sea 
level). It consists of a telescope fitted with a 
spirit level and, generally, mounted on a tri- 
pod. It is used in conjunction with a graduated 
rod placed at the point to be measured and 
sighted through the telescope. The theodolite 
(q.v), or transit, is used to measure horizontal 
and vertical angles; it may be used also for 
leveling.
survival, in anthropology, a cultural phe­
nomenon that originates under one set of 
conditions and persists in a period when those 
conditions no longer obtain. The term was 
first employed by the British anthropologist 
Edward Bumett Tylor in his Primitive Cul­
ture (1871). Tylor believed that seemingly ir­
rational customs and beliefs, such as peasant 
superstitions, were vestiges of earlier rational 
practices. He distinguished between continu­
ing customs that maintained their function or 
meaning and those that had lost their utility 
and were further thought to be poorly inte- 
grated with the rest of culture. The latter he 
termed survivals.

The Scottish evolutionist John Fergusson 
McLennan used the term to mean symbolic 
forms of earlier customs (e.g., mock battles 
in nuptial rituals were said to be survivals 
of an earlier stage of marriage by capture). 
Some writers did not view survivals as useless 
but rather as having a transformed use. They 
emphasized the change in function and its in- 
tegration with the rest of culture.

The Polish-British anthropologist Bronislaw 
Malinowski, however, entirely rejected the 
Suggestion that any part of culture could have
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the rest of the cultural system.

The term survival is still used in connection 
with cultural change or stability and with cul­
tural evolution. Survivals of previous forms 
are said to result from cultural lag {q.v.) and 
are used to reconstruct historical sequences.
survival training, teaching people to sur- 
vive in the wildemess, using essentially Stone 
Age skills. Such techniques include building 
shelters from available materials, making fire 
without matches, locating water, identifying 
edible plants, manufacturing tools, hunting 
and trapping animals with primitive devices, 
and making protective clothing and blankets 
from skins and fibres. Taught in the United 
States in some secondary schools, colleges, 
youth groups (such as Boy Scouts), and special 
camps such as the Outward Bound Schools, 
the programs may also incorporate training in 
backpacking, mountain walking, high-altitude 
camping, and rock climbing.

Shelters built in survival training include 
lean-tos or teepees made of branches thatched 
with grass, bark, leaves, or mud, rock shel­
ters, and snow caves. Beds are made from 
boughs and grass, or in cold weather may be 
constmcted over stones heated in a campfire. 
Fires are started with tinder made from dry 
bark and shredded grass lighted either with a 
spark stmck from flint or with a bow drill. 
Students are taught how to obtain water from 
the soil by digging holes, squeezing mud, or 
building an evaporation still and to collect it 
from the air and from plants; to harvest and 
process edible plants and identify insects to 
provide emergency food; to hunt birds and 
small game with arrows or throwing sticks or 
to trap them with snares and nets; to fish 
with willow poles, natural fibres, and bone; to 
make tools by flaking, hammering, or scrap- 
ing stone, or working bone; to make bows 
and arrows from wood, sinew, and feather; to 
make ropes and weave clothing and blankets 
from bark and grass, and tan skins.
On completion of training, each student un- 

dergoes a final test called the “solo,” in which 
he is left in a remote area for several days and 
nights with a minimum of equipment and 
must find his own food and shelter, using the 
skills he has learned.
survivorship curve, graphic representation 
of the number of individuals in a population 
that can be expected to survive to any specific 
age. There are three general types of curves. 
The first, characteristic of small mammals, 
fishes, and invertebrates, has a high death rate 
(or low survivorship rate) immediately follow­
ing birth. The second type, illustrated by the 
large mammals, is the opposite. The organism 
tends to live a long life (low death rate and a 
high survivorship rate); toward the end of its 
life expectancy, however, there is a dramatic 
increase in the death rate. In the third type, 
found in birds and mice, the mortality or sur­
vivorship rate is relatively constant during the 
organism’s entire life.
Sürya, in Hindu mythology and religion, the 
sun and the sun god. Although in the Vedic 
period several other deities also possessed so­
lar characteristics, most of these were merged 
into a single god in later Hinduism. Sürya 
ranked together with Vishnu, Si va, Sakti, and 
Ganesa the object of one of the five principal 
sects of the medieval period, and many tem­
ples dedicated to him are found throughout 
India. In modem Hinduism he is worshipped 
as the supreme deity by only a small follow­
ing, the Saura sect, though he is invoked by all 
Hindus, and the Gäyatn-mantra, uttered daily 
at dawn by orthodox Hindus, is addressed to 
the sun.

Sürya is the mythological father of many 
notable sons, including Manu (progenitor of 
the human race), Yama (lord of death), the 
Asvins (twin physicians to the Gods), Karna

Sürya, stone image from Deo-Barunarak, 
Bihär, India, 9th Century a d

Pramod Chandra

(a great warrior of the Mahäbhärata), and 
Sugriva (king of monkeys). The Puränas (An­
cient Lore) record that the weapons of the 
gods were forged from pieces trimmed from 
Sürya, whose full emanation was too bright 
to bear. His power was conceived of as dis­
peiling darkness, curing disease, and heating 
and illuminating the world. His wife Usas— 
in some accounts, his mother or mistress—is 
the personification of dawn.

Sculptures of Sürya often show him in 
“northern” or Scythian dress—close-fitting 
coat and high boots—suggestjng an influence 
from Iranian sun cults. He is commonly rep­
resented in a chariot drawn by seven horses, 
or by a single horse with seven heads, holding 
full-blown lotuses, his head surrounded by a 
nimbus or by rays. One of the most splendid 
temples dedicated to Sürya is the 13th-century 
Sürya Deula (Sun Temple), once called the 
Black Pagoda, at Konärak, in Orissa. There, 
the whole structure is conceived as a chariot 
on wheels in which the sun god rides across 
the heavens pulled by prancing horses.
Suryavarman I (d. c. 1050), great Khmer 
king of the Angkor period (802-1431) of 
Cambodian history. He was renowned as a 
conqueror and builder who greatly expanded 
his territorial holdings and Consolidated the 
conquered lands into a strong, unified empire.

Suryavarman defeated King Udayadityavar- 
man by 1002 and Jayavïravarman (of Malay 
origin), his would-be successor, by 1010, se- 
curing the Khmer throne for himself. In con­
trast to his Hindu subjects, Suryavarman was 
a Mahäyäna Buddhist who, in the opinion 
of some scholars, considerably enhanced the 
prestige and influence of his religion among 
the Khmers and yet was tolerant of the local 
Vishnu cult of Hinduism.

Inscriptions record Suryavarman’s boundless 
energy in promoting public works, especially 
irrigation projects; in founding monasteries; 
and in planning and developing the site of 
the traditional Cambodian Capital, Angkor. 
Among the many temples completed during 
his reign are the beautiful Phimeanakas (Celes- 
tial Palace) and the temple mountain, the Ta 
Keo, both remarkable examples of Khmer ar­
chitecture.

Suryavarman was a strong and capable ruler 
who had a knowledge of prayer, ritual, sacri- 
fice, and astronomy. He expanded his territory

into the Mae Nam Chao Phraya Valley west 
of the Tonle Sap (Great Lake). He further 
subjugated vast tracts of land on the fringes of 
Southern Laos. He asserted his suzerainty over 
these territories so firmly that they remained 
within the Cambodian empire for several cen­
turies. His reign was marked by domestic 
peace and prosperity; rfo revolts against him 
are mentioned.

Suryavarman received the posthumous title 
of Nirvänapada, “the king who has gone to 
Nirväna,” a testimony to the Buddhist ele­
ment in the politico-religious ethic of his time.
Suryavarman II (d. c. 1150), Cambodian 
king renowned as a religious reformer and 
temple builder. Under his rule the temple 
of Angkor Wat, the world’s largest religious 
structure, was constmcted.

Suryavarman defeated rival claimants to the 
throne and established sole rule over Cambo- 
dia by 1113, reuniting the country after more 
than 50 years of unrest. Warlike and ambi­
tious, he expanded the limits of Cambodia to 
include much of what is now Thailand; his 
kingdom stretched as far west as the frontiers 
of the Burmese state of Pagan, south to the 
coast of the Gulf of Thailand, and east to the 
kingdom of Champa in the Southern part of 
what is now Vietnam. Khmer holdings also 
included part of the eastern coast of the Malay 
Peninsula.

Suryavarman was formally crowned in 1113, 
with his gum, the powerful priest Diväkara- 
pandita, presiding. The King was a religious 
reformer who blended the mystical cults of 
Vishnu and Siva, supreme Hindu deities, and 
promulgated Vaisnavism as the official reli­
gion, rather than Buddhism, which had briefly 
flourished under his predecessors.
Angkor Wat, dedicated to Vishnu, was be­

gun in the early years of Suryavarman’s reign 
and was not finished until after his death. 
Surrounded by a wall and a moat, the build­
ing is decorated with sculptures portraying 
Suryavarman as Vishnu; he is shown reviewing 
his troops, holding audiences, and performing 
other functions of a sovereign. Suryavarman 
also sponsored the constmction of several 
other temples in the style of Angkor Wat.
In 1116 Suryavarman resumed diplomatic 

relations (in abeyance since the 9th Century) 
with the Chinese, who officially recognized 
his kingdom as their vassal in 1128. By send- 
ing tribute to China, he acquired a powerful 
ally to discourage attacks from neighbouring 
Southeast Asian kingdoms and ensured that 
China would not interfere in Khmer domestic 
affairs.

From 1123 until 1136 he waged a series of 
unsuccessful campaigns against Dai Viet, the 
Vietnamese kingdom that had asserted its in­
dependence from China in 939. He attempted 
a land attack through Laos to Nghe An in 
1128 and met with defeat. A few months 
later, Suryavarman’s fleet of 700 junks began 
a long harassment along the coast in the Gulf 
of Tonkin. Suryavarman coerced the kingdom 
of Champa to assist him in these efforts, but 
in 1136 the Cham king, Jaya Indravarman 
III, defected and made an alliance with the 
Vietnamese.

Suryavarman deposed the Cham king in 
1144 and annexed Champa in the following 
year. The Chams, under a new leader, King 
Jaya Harivarman I, defeated Khmer troops 
in a decisive battle at Chakling, near Phan 
Rang, in Southern Vietnam. Suryavarman put 
his brother-in-law, Harideva, on the Cham 
throne, but Jaya Harivarman I deposed him 
and reclaimed that throne. In 1150 Suryavar­
man died in the midst of a new campaign 
against Champa, leaving his people exhausted 
by war and victimized by the once-subservient 
Chams, who eventually ravaged Angkor.
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Susa, also called s h u s h a n , Greek s u s i a n e , 
modern s h u s h , Capital of Elam (Susiana) and 
administrative Capital of the Achaemenian 
king Darius I and his successors from 522 
b c . It was located at the foot of the Zagros 
Mountains near the bank of the Karkheh Kür 
(Choaspes) River in the Khuzistan region of 
Iran.

The archaeological site, identified in 1850 by 
W.K. Loftus, consists of four mounds. One 
held the citadel and was excavated (1897- 
1908) by Jacques de Morgan, who uncovered, 
among other objects, the obelisk of the Akka­
dian king Manishtusu, the stele of his succes­
sor Naram-Sin, and the code of Hammurabi 
of Babylon. A second mound to the east was 
the location of the palace of Darius I and 
was excavated (c. 1881) by Marcel Dieulafoy. 
A third mound to the south contained the 
royal Elamite city, while the fourth mound 
consisted of the poorer houses.

The finest pottery was found in the lowest 
strata and belonged to two different civiliza- 
tions, both Neolithic. Above the early strata 
were remains of Elamite and early Babylo­
nian civilizations. In the upper portions of 
the mounds Achaemenian, Greek, Elamite,

Winged bull, glazed bricks from Susa, Achaemenian 
period (539-330 b c ); in the Louvre, Paris
By courtesy ot the Musee du Louvre, Paris; photograph, Cliché Musees 
Nationaux, Paris

Parthian, and Säsänian remains were found. 
Until sometime after the 14th Century a d  
the city was a flourishing centre of a district 
known for silk, sugarcane, and oranges.
Süsah (Tunisia): see Hadrumetum.
Süsah, also spelled s o u s s e , or s o u s a , Capital 
of Süsah wiläyah (govemorate), central east 
Tunisia. The town, an important port and 
commercial centre, originated as the Phoeni- 
cian settlement of Hadrumetum. It declined 
under Arab control but was revived by the 
Aghlabid rulers of al-Qayrawän (Kairouan) in 
the 9th Century, whose port it remained until 
the invasions of the Bedouin Arabs in the 1 Ith 
Century. Reestablished as a prominent port 
under the French protectorate (1881-1955), 
Süsah is once again an important trade centre, 
although agricultural activity has fallen off in 
favour of fishing, and tourism is important. 
Major economic pursuits include canning of 
sardines, automotive parts manufacture and 
assembly, processing of olive oil, and cotton 
textile milling. The old town, enclosed by 
ramparts that date from the Byzantine period 
and from the Aghlabid dynasty, contains the 
Great Mosque and ribä\ (monastery-fortress, 
dating from the 9th Century), the süqs (mar- 
ketplaces), and some Muslim quarters. Süsah 
is linked by road and rail to Tünis, Safaqis 
(Sfax), Qäbis (Gabès), and Qafsah (Gafsa).

Süsah wiläyah, encompassing a lightly undu-

The ribat (monastery-fortress), Susah, Tunisia
A.F. Kersting

lating Coastal plain where olive trees and es- 
parto grass are cultivated, has an area of 1,012 
sq mi (2,621 sq km). Its main centres, in addi­
tion to the Capital, are al-Munastlr (Monastir) 
and al-Mahdiyah (Mahdia). Pop. (1975) town, 
69,530; (1982 est.) wiläyah, 306,900.
Susanna, The History of, apocryphal ad­
dition to the Old Testament Book of Daniel; 
it appears in both the Septuagint (Greek) and 
Vulgate (Latin) versions. In the latter it con- 
stitutes the last chapter, but in many editions 
of the former it is the introductory chapter. In 
the Roman canon it is the penultimate chap­
ter (13). Based on the traditional motif of the 
triumph of righteousness over sin, the story 
has two concurrent themes, of an innocent 
woman falsely accused of adultery, and of a 
wise judge.
Susanoo, in full s u s a n o o  n o  m i k o t o , 
also spelled s u s a n o w o  (Japanese: Impetuous 
Male), in Japanese mythology, the storm god, 
younger brother of the sun goddess Amaterasu. 
He was born as his father Izanagi washed his 
nose. Susanoo, having been granted charge 
of the sea plain, was driven out of heaven 
because of his outrageous behaviour at his sis- 
ter’s court (see Amaterasu).

Susanoo descended into the land of Izumo 
in western Japan and killed an eight-headed 
dragon that had been terrorizing the country- 
side. From the tail of the dragon he recovered 
the marvelous sword Kusanagi (q.v.) that he 
presented to his sister and that later came to 
form part of the Imperial Treasures of Japan. 
Susanoo married the girl he had rescued from 
the dragon, and together they produced many 
generations of _gods. The most famous of their 
offspring was Okuninushi, the “Master of the 
Great Land” (Izumo).
Susanville, city, seat (1864) of Lassen County, 
northeastern California, U.S., on the Susan 
River, at the eastern base of the Sierra Nevada, 
at the head of the Honey Lake Valley, 80 
mi (129 km) northwest of Reno, Nev. In 
1853 Isaac Roop staked a claim and built 
a cabin on the site. The following year Pe­
ter Lassen and a group of prospectors joined 
him; they struck gold, and the settlement, 
later named for Roop’s daughter, became a 
bustling mining town. In 1856 Roop estab­
lished the short-lived “republic” of Nataqua 
and made Susanville its Capital. The city is 
now a marketing and shipping centre for an 
agricultural area (dairy products and grain) 
and has lumber and flour mills. It is the seat 
of Lassen College (1925) and is a gateway 
to Lassen Volcanic National Park and Lassen

National Forest (headquartered at Susanville). 
The Roop’s Fort and William Pratt Memorial 
Museum (1854) was the “capitol” building of 
the Nataqua republic, which in 1863 resisted 
Califomia’s jurisdiction (the Sagebrush War). 
Eagle Lake and the California Conservation 
Center are nearby. Inc. town, 1900; city, 1940. 
Pop. (1980) 6,520.
susceptibility, electric: see electric suscepti- 
bility.
susceptibility, magnetic: see magnetic sus­
ceptibility.
sushi, a staple rice dish of Japanese cuisine, 
consisting of cooked rice flavoured with vine- 
gar and a variety of vegetable, egg, or raw 
seafood gamishes and served cold. Restaurants 
specializing in sushi abound in Japan, where 
subtleties of preparation find a discriminating 
clientele.

Nigiri-zushi is a hand-formed oblong of 
rice topped with sliced raw fish and a dab 
of wasabi, green horseradish paste; the in- 
gredients of oshi-zushi are pressed to shape 
in a mold. For maki-zushi, a sheet of nori 
(laver, a seaweed) is spread with rice, then 
with seafood or vegetables and garnishes. The 
whole is rolled into a cylinder and sliced. In 
chirashi-zushi, a homestyle version, the ingre- 
dients are not formed, rather the vinegared 
rice is strewn with toppings and gamishes. 
Vinegar-pickled ginger root (süshoga) is a 
traditional palate-clearing accompaniment to 
sushi.
Susiana (ancient country, Iran): see Elam. 
Susiane (ancient city, Iran): see Susa.
suslik, any of certain ground squirrels of the 
genus Spermophilus. See ground squirrel.
Suslov, Mikhail Andreyevich (b. Nov. 21 
[Nov. 8, old style], 1902, Shakhovskoye, Rus­
sia—d. Jan. 25, 1982, Moscow), leading Soviet 
Communist ideologue and power broker from 
the 1950s until his death.

The son of a peasant, Suslov joined the 
Young Communist League during the up- 
heavals of the Russian Revolution and the 
subsequent Civil War and joined the Commu­
nist Party in 1921 at the age of 19. He was sent 
to Moscow for secondary education and later 
studied economics at the Plekhanov Institute 
of the National Economy (1924-29) and the 
Economics Institute of the Red Professors. He 
taught at Moscow State University and at the 
Industrial Academy. He first received a politi­
cal role in 1931, when he became a member of 
control commissions that supervised Stalinist 
purges in the Urals and the Ukraine. During 
the Great Purges that began in 1937, he rose 
in the party hierarchy, becoming a leading 
official first in Rostov and then in the Cauca­
sus and a member of the Central Committee 
in 1939. During World War II he supervised 
the deportations of ethnic minorities from the 
Caucasus and, after the war, was in Lithua- 
nia, rounding up dissidents for deportation to 
Siberia.
From the late 1940s on, he remained at 

the centre of power in Moscow, becoming a 
member of the Presidium (Politbüro) in 1952 
and, except for a brief time after Stalin’s death 
(1953-55), enjoying a pivotal position in the 
ruling clique. He was generally viewed as both 
conservative and flexible, being critical of Tito- 
ism, Eurocommunism, and other brands of 
independence from Moscow but, nevertheless, 
favouring hard-line political Solutions rather 
than military ones, except as a last resort, as 
in Czechoslovakia (1968) and Poland (1981— 
82). In 1957 he helped Nikita Khrushchev 
to quell a conspiracy by a so-called “anti- 
party group” in the Politbüro. But in October 
1964, Suslov was the chief organizer of the 
bloodless coup that ousted Khrushchev and 
substituted Leonid Brezhnev—apparently in 
a successful effort to restore the power of the



consensus-oriented Politbüro. He thereafter 
concentrated on interparty relations, between 
the Soviet party and other Communist parties 
around the world.
Suso, Heinrich, Suso also spelled s e u s e , also 
called He n r y  suso, original name H e i n r i c h  
v o n  b e r g  (b. March 21, 1295?, probably 
Constance, Swabia—d. Jan. 25, 1366, Ulm), 
one of the chief German mystics and leaders 
of the Friends of God (Gottesfreunde), a circle 
of devout ascetic Rhinelanders who opposed 
contemporary evils and aimed for a close as­
sociation with God.
Of noble birth, Suso joined the Domini- 

cans in Constance, where five years later he 
experienced a profound religious awakening. 
Between c. 1322 and c. 1325 he was in 
Cologne for theological studies under Meister 
Eckehart, considered to be one of the greatest 
German speculative mystics. Suso returned c. 
1326 to teach at Constance, where he wrote 
c. 1327 his first work, Little Book of Truth, 
in defense of Eckehart, who for his contro- 
versial works had been tried (1327). Suso’s 
masterpiece is considered to be his Little Book 
of Eternal Wisdom (c. 1328), which subse­
quently became possibly the most populär re­
ligious treatise until Thomas ä Kempis’ (died 
1471) influential Imitatio Christi. Although 
containing some mystical topics and theolog­
ical reflections, Eternal Wisdom is essentially 
a practical work written in simple language.

In 1327/30 Suso was removed from his pro­
fessorship for his doctrine and for his defense 
of Eckehart, who was condemned by the Pope 
in 1329. Some scholars hold that he wrote 
c. 1334/48 Horologium sapientie (“Clock of 
Wisdom”), a Latin adaptation of Eternal Wis­
dom, with hopes of securing Eckehart’s ap- 
proval. Others believe that the Horologium 
preceded Eternal Wisdom. He later became a 
well-known preacher, particularly in Switzer­
land and the upper Rhine. He was prior of 
the Friends of God in Constance (1343-44), 
then exiled to Diessenhofen, Switz., by the 
German king Louis IV the Bavarian. Before 
moving to Ulm c. 1347, Suso was broken by 
hardships, persecutions, and slander. He was 
beatified by Pope Gregory XVI in 1831, and 
his traditional feast day is March 15.

The best English translations of the Little 
Book of Eternal Wisdom and Little Book of 
Truth are considered to be those of J.M. Clark 
(1953). C. Gröber’s Der Mystiker Heinrich 
Seuse (“The Mystic Heinrich Seuse”) appeared 
in 1941, followed by Sister M. Catherine’s 
Henry Suso: Saint and Poet, a Study, in 1947.
suspension, in musical composition, means 
of creating tension through Prolongation of a 
consonant note while the underlying harmony 
changes, normally on a strong beat.

^  ■ ■ j*
The resulting temporary dissonance persists 
until the suspended note resolves into a new 
consonant harmony. In the example, the top 
note is suspended, then resolved.
suspension bridge, bridge with overhead ca­
bles supporting its roadway. One of the oldest 
of engineering forms, suspension bridges were 
constmcted by primitive peoples using vines 
for cables and mounting the roadway directly 
on the cables. A much stronger type was in­
troduced in India in about the 4th Century a d  
using cables of plaited bamboo and later of 
iron chain, with the roadway suspended.

In modern times, the suspension bridge pro­
vided an economical solution to the problem 
of long spans over navigable streams or at 
other sites where it is difficult to found piers 
in the stream. British, French, U.S., and other 
engineers of the late 18th and early 19th cen­

turies encountered serious problems of stabil­
ity and strength against wind forces and heavy 
loads; failures resulted from storms, heavy 
snows, and droves of cattle. Credit for solv- 
ing the problem belongs principally to John 
Augustus Roebling, a German-born U.S. en­
gineer who added a web truss to either side 
of his roadways and produced a stmcture so 
rigid that he successfully bridged the Niagara 
Gorge at Niagara Falls, N.Y., the Ohio River 
at Cincinnati, and, finally, in his masterpiece, 
the East River between Brooklyn and Man­
hattan at New York City.
The technique of cable spinning for suspen­

sion bridges was invented by the French engi­
neer Louis Vicat, a contemporary of Roebling. 
Vicat’s method employed a travelling wheel 
to carry the continuous cable strand from the 
anchorage on one side up over the tower, 
down on a predetermined sag (catenary) to the 
midpoint of the bridge, up and over the tower 
on the farther side to the farther anchorage, 
where a crew received the wheel, anchored the 
strand, and retumed the wheel, laying a fresh 
strand. From these successive parallel Strands 
a cable was built up.

Another major development in the modern 
suspension bridge was the pneumatic cais­
son, which permitted pier foundation at great 
depths. It was used initially by French, British, 
and U.S. engineers, including Washington 
Roebling, who completed his father’s Brook­
lyn Bridge.

For a time in the 1930s, American engineers 
experimented with a narrow solid girder in 
place of the web tmss to stiffen the roadway, 
but the failure of the Tacoma Narrows Bridge 
(q.v.) in 1940 under aerodynamic forces insti- 
gated a retum to the web tmss. Later, aerody- 
namically stable box girders replaced the web 
tmss.

As of the late 1980s, three suspension bridges 
(the Golden Gate [q.v.], in San Francisco; 
the Verrazano-Narrows [q.v.], in New York 
City; and the Humber Bridge [q.v.], near Hüll, 
Humberside, Eng.) had main-span lengths of 
more than 4,000 feet (1,200 metres). Modem 
steel alloys are considered capable of much 
greater spans. Though suspension bridges can 
be made strong enough to support freight 
trains, they have nearly all been designed for 
automobile traffic.
A cable-braced bridge was developed by Ger­

man engineers at Cologne, Düsseldorf, and 
elsewhere in the 1950s and ’60s; in this form 
a single tower at the midpoint supports the 
roadway by means of a number of cables. 
Another development of the 1960s, aimed at 
reducing time of constmction, was cable fab- 
ricated in the shop.
Susquehanna, also called s u s q u e h a n n o c k , 
or c o n e s t o g a , Iroquoian-speaking American 
Indians who lived in palisaded towns along 
the Susquehanna River in what are now New 
York, Pennsylvania, and Maryland. Little is 
known of Susquehanna political organization, 
but they are thought to have been subdivided 
into several subtribes and clans; the name may 
have referred originally to a confederacy of 
tribes. Like other Iroquoian tribes, they were 
semi-sedentary agriculturalists.

The Susquehanna were first described by 
Capt. John Smith, who explored the upper 
Chesapeake Bay area in 1608. Throughout the 
historical period they were at war with the 
Iroquois, who conquered them in 1676 and 
forced them to settle near the Oneida in New 
York. They were later allowed to return to 
their former territory along the Susquehanna 
River. Epidemics steadily reduced their num­
ber (estimated to have been about 5,000 in 
1600), and in 1763 the 20 remaining Susque­
hanna were massacred by whites inflamed by 
accounts of an Indian war on the Pennsylva­
nia frontier, several hundred miles away.
Susquehanna River, one of the longest rivers 
of the Eastern Seaboard of the United States. It
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rises in Otsego Lake, central New York state, 
and winds through the Appalachian Moun­
tains in New York, Pennsylvania, and Mary­
land before flowing into the head of Chesa­
peake Bay at Havre de Grace, Md. About 444 
mi (715 km) long, the river and its tributaries 
(which include the Chemung, Lackawanna, 
West Branch of the Slisquehanna, and Ju- 
niata rivers) drain an area of 27,570 sq mi 
(71,410 sq km). Though the river itself never 
served as an important waterway, because of 
rapids and other obstructions, its valley was 
significant as a land route to the Ohio River 
system and later as a focus of coal mining. 
The Susquehanna is the potential source of 
waterpower in the eastern United States; hy­
droelectric power plants have been built at 
Holtwood, York Haven, and Safe Harbor, 
Pa., and Conowingo, Md. Main riverine cities 
include Binghamton, N.Y., and Wilkes-Barre, 
Scranton (on the Lackawanna), Williamsport 
(on the West Branch), and Harrisburg, Pa.
Sussex (from Old English Suö Seaxe, South 
Saxons), one of the kingdoms of Anglo-Sax­
on England. It ultimately coincided in area 
with the modern counties of East Sussex and 
West Sussex, although Hastings in East Sus­
sex appears to have been sometimes separate. 
According to tradition, a certain Aelle landed 
in a d  477 at a place now covered by the sea, 
south of Selsey Bill, and defeated the Britons. 
The Venerable Bede, writing in the 8th Cen­
tury, says that Aelle held supremacy over all 
the peoples south of the Humber, the only 
king of Sussex to hold that eminence. In the 
680s St. Wilfrid, expelled from Northumbria, 
spent several years converting the South Sax­
ons to Christianity. At that time their king 
was Aethelwalh, but after his death Sussex 
was divided among several kings. There were 
still kings early in the reign (757-796) of Offa 
of Mercia, but later they are named as eal- 
dormen. In the 9th Century Sussex feil to the 
kings of Wessex.
Sussex (England): see East Sussex; West Sus­
sex.
Sussex, Thomas Radcliffe, 3rd earl of,
Radcliffe also spelled r a t c l y f f e , also called 
(1542-53) v i s c o u n t  f i t z w a l t e r , or (1553- 
57) b a r o n  f i t z w a l t e r  (b. c. 1525—d. June 
9, 1583, London), English lord lieutenant of

3rd Earl of Sussex, detail of an oil 
painting by an unknown artist, c. 1565; 
in a private collection
By courtesy of Baron Fitz Walter; photograph, Kentish 
Gazette, Canterbury, Eng.

Ireland who suppressed a rebellion of the Ro­
man Catholics in the far north of England in 
1569. He was the first governor of Ireland to 
attempt, to any considerable extent, enforce- 
ment of English authority beyond the Pale 
(comprising parts of the modern counties of 
Dublin, Louth, Meath, and Kildare).

The eldest son of Henry, 2nd earl of Sus­
sex, Radcliffe took the courtesy title Viscount 
Fitzwalter in 1542. He served on diplomatic 
missions for both Edward VI and Mary I. In
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1553 Mary made him Baron and in 1556 ap­
pointed him lord deputy of Ireland. Fitzwalter 
attempted, with little success, to subdue the 
powerful chieftain Shane O’Neill and his al­
lies in Ulster. He defeated the opponents of 
Conor O’Brien, 3rd Earl of Thomond, who 
was loyal to the English, and restored him to 
his lands around Limerick. In February 1557 
Fitzwalter succeeded to the earldom of Sussex, 
and after Elizabeth I ascended the throne she 
gave him the title lord lieutenant of Ireland 
(1560). In accordance with her instructions, 
he established English settlements in Offaly 
and Leix in the province of Leinster, thereby 
introducing English influence into the area.
After resigning his Irish post in 1566, Sus­

sex became one of the key members of the 
governmental faction opposed to Elizabeth’s 
favourite, Robert Dudley, Earl of Leicester. 
In 1568 he was one of the English commis- 
sioners in the York Conference convened to 
discuss the possibility of returning Mary Stu­
art to Scotland. Sussex was appointed lord 
lieutenant of the north in 1569; in this ca­
pacity he put down the rebellion of the Earls 
of Northumberland and Westmorland (1569- 
70).
Sussex Incident (March 24, 1916), torpe- 
doing of a French cross-channel passenger 
steamer, the Sussex, by a German submarine, 
leaving 80 casualties, including two Americans 
wounded. The attack prompted a U.S. threat 
to sever diplomatic relations. The German 
government responded with the so-called Sus­
sex pledge (May 4, 1916), agreeing to give ad­
equate warning before sinking merchant and 
passenger ships and to provide for the safety 
of passengers and crew. The pledge was up- 
held until February 1917, when unrestricted 
submarine warfare was resumed.
sussexite, white to straw-yellow borate min­
eral, basic manganese borate [MnB02(OH)]. 
Magnesium replaces manganese in the crystal 
structure to form the similar mineral szaibel- 
yite. Sussexite occurs as hydrothermal fibrous 
veinlets in the United States at Franklin, N.J., 
and Iron county, Mich. Szaibelyite occurs 
abundantly near Inder Lake, Kazakh S.S.R., 
and in Rézbanya, Hung.; Suan, N. Korea; 
Norberg, Swed.; and in California, Nevada, 
and Michigan. For detailed physical proper­
ties, see borate mineral (table).
Süssmayr, Franz Xaver, Süssmayr also 
spelled s ü s s m a y e r  (b. 1766, Schwanenstadt, 
Oberösterreich [now in Austria]—d. Sept. 
17, 1803, Vienna), Austrian composer best 
known in the 20th Century for having com- 
pieted Wolfgang Amadeus Mozart’s Requiem 
(K 626).

Süssmayr was educated at Kremsmünster, a 
monastery school. In 1788 he settled in Vi­
enna and became a music teacher. He became 
acquainted with Mozart in 1790/91 and some­
times collaborated with him. From 1792 to 
1794 Süssmayr was harpsichordist and acting 
Kapellmeister (musical director) of Vienna’s 
National Theatre; he was Kapellmeister from 
1794 until his death. His most notable compo­
sitions were Der Spiegel von Arkadien (1794) 
and music for the ballet II noce de Benevento 
(1802).

Süssmayr’s handwriting in the manuscript of 
Mozart’s Requiem makes clear that he com­
pleted a number of passages after Mozart’s 
death, but the degree to which Süssmayr fol­
lowed detailed sketches and drafts by Mozart 
remains a point of dispute.
Susu, also spelled soussou, or soso, peo­
ple living in the southem Coastal regions of 
Guinea and the northwestem parts of Sierra 
Leone. They speak a dialect of Susu-Yalunka, 
a language belonging to the Mande branch of 
the Niger-Congo languages.

In Sierra Leone, villages are grouped un­
der a paramount chief into small chiefdoms 
of about 3,000 to 6,000 persons each. Every 
Susu belongs to a patrilineal clan identified 
by name and totem animal. Marriage between 
cross-cousins is favoured, and polygynous 
unions are common. Shoemakers, jewelers, 
musicians, smiths, and carpenters formerly 
constituted separate castes and were said to 
be descended from slaves. The Susu are now 
largely Muslim.
Sutaean, member of an ancient Semitic group 
of tribes that roamed the Syrian desert. By 
the first half of the 2nd millennium b c  they 
appeared in the region of Mari as bandits and 
raiders, attacking caravans, towns, and even 
entire districts. They seem to have become 
most active during the 10th and 9th centuries, 
plundering many sites in Babylonia and As- 
syria and even mining the great temple in 
Sippar of the Babylonian sun god Shamash.
Sutardjo Petition, request presented in July 
1936 in the Volksraad (People’s Council) of 
the Dutch East Indies by a moderate Indone­
sian nationalist, Sutardjo; it urged the Dutch 
government to discuss self-govemment for In­
donesia within the existing Dutch constitu­
tional framework. The petition was regarded 
as too soft by the radical Indonesian nation­
alists and too radical by Dutch rightists. The 
Volksraad adopted the petition, and it was 
discussed by the Dutch parliament, but on 
Nov. 16, 1938, a royal decree declared that 
the country was not yet ready for such a con­
ference. This rejection marked the emergence 
of a more radical nationalist element.
Suter, Johann August: see Sutter, John.
Sutherland, former county and historie re­
gion, northem Scotland. Since the reorganiza- 
tion of 1975 it is largely contained in Suther­
land district, of Highland region.

Chambered cairns, standing stones and stone 
rows, hill forts, settlements, and brochs (round 
towers) are among the prehistorie remains of 
Sutherland. In the first half of the 1 Ith Cen­
tury, Sutherland and Caithness (a neighbour­
ing county) were held by Thorfinn (d. c. 1065), 
the Norse jarl of Orkney, whose mother was 
a daughter of the Scottish king Malcolm II. 
The Norse named the area Sudrland (south­
em land) in relation to their settlements in 
Orkney and Shetland. After conquering the 
region, William I of Scotland (reigned 1165— 
1214) seems to have granted land in Suther­
land to a Hugh Freslan, whose son William 
was probably created earl in 1235.

George Granville Leveson-Gower (1758— 
1833), who had married (1785) Elizabeth 
(Countess of Sutherland in her own right), 
succeeded his father as Marquess of Stafford 
(1803) and was created Duke of Sutherland 
(1833). He was responsible for the notorious 
“Highland Clearances” (c. 1810-20), though 
also for road building. Advised that the inte­
rior of Sutherland was best suited for sheep 
raising and little fit for human habitation, he 
evicted thousands of families, buming their 
cottages and establishing large sheep farms. 
The evicted tenants were resettled in small 
Coastal crofts, where they were forced to de- 
pend on fishing and the collection and bum­
ing of kelp (a source of potash and iodine).
Sutherland, district, Highland region, north­
em Scotland; created by the reorganization 
of 1975, it is part of the former counties of 
Sutherland and of Ross and Cromarty. The 
district, with an area of 2,265 square miles 
(5,866 square km), faces the North Sea on the 
east and the Atlantic Ocean on the north and 
northwest, with Cape Wrath and its magnifi­
cent cliffs as mainland Britain’s northwestem 
extremity.
The district consists mainly of bleak undu- 

lating moorland dissected by ice-molded glens 
draining southeastward to the North Sea and

northward and northwestward to the Atlantic. 
Above this main plateau surface rise isolated 
hills of harder schists and granite. The narrow 
Coastal beit consists of fertile raised beaches 
and softer sedimentary rocks. The westem 
coast is deeply indented with spectacular fjords 
and sandy bays. The eastem coast, in contrast, 
is lower and smoother.

The “Highland Clearances” (<c. 1810-20), 
during which thousands of crofters were 
evicted and large estates were converted into 
extensive sheep farms, were the beginning of 
rural depopulation, a trend that continues in 
the region.

Less than 2 percent of the land is arable, 
the lowest proportion in Scotland. The best 
land lies around the Domoch Firth in the 
southeast. Over the remainder of Sutherland 
crofting predominates. Sheep farming is the 
main industry. Sea and salmon fisheries and 
forestry are also important.
Whiskey is distilled, and woolen tweeds and 

yarns are manufactured. The extensive deer 
forests, grouse moors, lakes, and rivers attract 
many sportsmen. Golspie is the seat of the 
district authority. Pop. (1987 est.) 13,085.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Sutherland, Earl W(ilbur), Jr. (b. Nov. 19, 
1915, Burlingame, Kan., U.S.—d. March 9, 
1974, Miami, Fla.), American pharmacologist 
and physiologist who was awarded the Nobel 
Prize for Physiology or Medicine in 1971 for 
isolation of cyclic adenosine monophosphate 
(cyclic AMP) and demonstration of its in­
volvement in numerous metabolic processes 
that occur in animals.

Sutherland graduated from Washbum Col­
lege (Topeka, Kan.) in 1937 and received 
the M.D. degree from Washington University 
Medical School (St. Louis, Mo.) in 1942. Af­
ter serving in the U.S. Army during World 
War II, he joined the faculty of Washington 
University. In 1953 he became director of the 
department of medicine at Westem Reserve 
University in Cleveland, Ohio, where in 1956 
he discovered cyclic AMP. In 1963 he became 
professor of physiology at Vanderbilt Univer­
sity (Nashville, Tenn.), and from 1973 until 
his death he was a member of the faculty of 
the University of Miami Medical School.
Sutherland, Efua (b. June 27, 1924, Cape 
Coast, Gold Coast [now in Ghana]), Ghanaian 
playwright, poet, teacher, and children’s au­
thor, who founded the Drama Studio in Accra 
(now the Writers’ Workshop in the Institute of 
African Studies, University of Ghana, Legon).

After completing her studies at the Teacher 
Training College in Ghana, Sutherland went 
to England to do further work at Homerton 
College, Cambridge, and at the University 
of London’s School of Oriental and African 
Studies. Upon her retum to Accra, she helped 
to establish the literary magazine Okyeame; 
founded the Experimental Theatre, which be­
came the Ghana Drama Studio; and directed 
the University of Ghana’s traveling theatre 
group. The Drama Studio produced a number 
of her plays in 1962, including the well-known 
Edufa (1967), based on Alcestis by Euripides, 
and Foriwa (1967), a play which stresses the 
alliance of new ways and old traditions. The 
Marriage of Anansewa: A Storytelling Drama 
appeared in 1975.

Sutherland established the Drama Studio as 
a workshop for writers who wrote for children. 
The studio soon became a training ground 
for Ghanaian playwrights. Sutherland herseif 
wrote several works for children, including two 
animated rhythm plays, Vulture! Vulture! and 
Tahinta (1968), and two pictorial essays, The 
Roadmakers (1961) and Playtime in Africa
(1960).



Many of Sutherland’s works were broadcast 
in Ghana on a populär radio program, “The 
Singing Net,” and most of her unpublished 
plays were performed by drama groups in 
Ghana. Many of her short stories can be de­
scribed as rhythmic prose poems; one of her 
later plays, Nyamekye, a version of Alice in 
Wonderland, shows the influence of the folk- 
opera tradition.
Sutherland, George, original name A l e x a n ­
d e r  g e o r g e  s u t h e r l a n d  (b. March 25, 
1862, Stony Stratford, Buckinghamshire, 
Eng.—d. July 18, 1942, Stockbridge, Mass., 
U.S.), associate justice of the United States 
Supreme Court (1922-38).

Sutherland’s family immigrated to the United 
States—to Utah—when he was an infant. 
He was later educated at Brigham Young 
Academy and the University of Michigan. 
Sutherland was admitted to the bar in 1883 
and opened a practice in Provo, Utah, where 
he quickly became involved in politics and 
ran unsuccessfully for mayor and for terri­
torial delegate to Congress. By this time he 
had become a Republican, and after Utah’s 
admission as a state he served in the state Sen­
ate, the U.S. House of Representatives (1901- 
03), and the U.S. Senate (1905-17). Although 
a conservative, he supported many of Pres. 
Theodore Roosevelt’s reform programs.
After an unsuccessful reelection bid in 1916 

he became an adviser to Pres. Warren G. 
Harding, who appointed him to the U.S. 
Supreme Court in 1922. Sutherland’s opinions 
in the 1920s reflected a commitment to the 
balance of power between state and federal 
authority and a firm belief in the limitation 
of political authority. In Adkins v. Children’s 
Hospital (1923) he relied on the virtually dis- 
carded precedent of Lochner v. New York to 
outlaw the minimum wage. However, in an­
other memorable ruling, Powell v. Alabama 
(1932), the U.S. Supreme Court for the first 
time applied the 6th Amendment guarantee 
of legal counsel to defendants in state courts. 
During the 1930s he was a staunch opponent 
of New Deal legislation and gave the court’s 
opinion in a number of decisions restricting 
the power of federal agencies.
Sutherland, Graham (Vivian) (b. Aug. 24, 
1903, London—d. Feb. 17, 1980, London), 
English painter best known for his Surrealistic 
landscapes.
Sutherland was educated at Epsom College 

and studied art in London (1921-25). He

Graham Sutherland
© Gisele Freund

particularly emphasized printmaking, which 
he taught from 1926 to 1940 at the Chelsea 
School of Art. As an etcher and engraver he 
owes much to the Romantic painter Samuel 
Palmer but was influenced at different times 
by William Blake, Paul Nash, Henry Moore, 
and Picasso. His early work was character­
ized by an exacting representationalism that

evolved into Surrealism. He turned primarily 
to painting in 1935 and was represented in 
the 1936 International Surrealism Exhibition 
in London. From 1941 to 1944 he was official 
war artist, and his paintings from that period 
provide a factual and evocative record of des- 
olation.

Sutherland’s “thorn period” began with 
the “Cmcifixion” (1946) for St. Matthew’s 
Church, Northampton, considered to be one 
of the most important religious paintings of 
the 20th Century. In his late work he in­
corporated anthropomorphic insect and plant 
forms, particularly thorns, which he trans- 
formed into powerful and frightening totemic 
images. The hard, spiky shapes of fossils pro­
vided the theme of his large “Origins of the 
Land” (1951; Tate Gallery, London).

Sutherland was known, too, for his ex- 
pressionistic, penetrating portraits; “Somerset 
Maugham” (1949; Tate Gallery) was the first 
of an impressive series. Sutherland also de­
signed the enormous tapestry (1962) for the 
new Coventry cathedral. In 1960 he was 
elected to the Order of Merit, and in 1972 he 
was made a fellow of the American Academy 
of Arts and Letters.
Sutherland, Dame Joan (b. Nov. 7, 1926, 
Sydney), Australian operatic soprano interna- 
tionally acclaimed for her coloratura roles.

The daughter of a gifted singer, she studied 
piano and voice with her mother until 1946, 
when she won a vocal competition and began 
studying voice with John and Aida Dickens. 
She made her singing debut as Dido in a con­
cert performance of Henry Purcell’s Dido and 
Aeneas in Sydney in 1947 and her operatic 
debut in the title role of Sir Eugene Goossens’ 
Judith in 1951. Cash prizes from several vocal 
competitions made it possible for her to move 
to London and begin study with Clive Carey 
at the Royal College of Music. In 1952 she 
was accepted into the Company of the Royal 
Opera, Covent Garden, and made her first ap­
pearance there as the First Lady in Wolfgang 
Amadeus Mozart’s Die Zauberflöte. Her ac- 
companist and vocal coach, Richard Bonynge, 
who had worked with her in Sydney, was 
convinced that her future lay in the florid col­
oratura repertoire even though Covent Gar­
den was training her as a dramatic Wagnerian 
soprano. In 1954 she married Bonynge, and 
with his help and encouragement she began 
to develop her higher ränge. In 1959 Covent 
Garden revived Gaetano Donizetti’s Lucia di 
Lammermoor for her, and in 1961 she made 
her New York City debut in the same role 
at the Metropolitan Opera. Her performance 
in this difficult title role won international 
recognition and established her as the leading 
coloratura of the 20th Century.

Sutherland afterwards sang in Venice, Vi­
enna, Dallas (Texas), Paris, Barcelona, Genoa, 
Milan, San Francisco, Chicago, and her na­
tive Sydney. Her greatest later successes were 
as Vincenzo Bellini’s Norma, Cleopatra in 
George Frideric Handel’s Giulio Cesare, and 
the three sopranos in Jacques Offenbach’s Les 
contes d ’Hoffman. She also had an impressive 
concert career and can be heard on many 
highly acclaimed recordings. She was made a 
Dame of the British Empire in 1978.
Sutherland, Jock, byname of j o h n  b a i n  
s u t h e r l a n d  (b. March 21, 1889, Coupar 
Angus, Scot.—d. April 11, 1948, Pittsburgh), 
American collegiate and professional football 
coach who in a 24-year career had teams who 
won 144 games, lost 28, and tied 14. His Uni­
versity of Pittsburgh teams (1924-38) had four 
unbeaten seasons, produced 18 All-American 
players, won a national championship (1937) 
and played in four Rose Bowl games (1928, 
1930, 1933, and 1937).
Raised in Scotland, where he played soccer, 

Sutherland came to Pittsburgh at the age of 
18, and won a scholarship to the University 
of Pittsburgh dental school (D.D.S., 1918) af­
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ter study at Oberlin (Ohio) Academy. At the 
university he played guard (1915-17) under 
the coaching of Pop Warner; the team won 
25 consecutive games and went undefeated 
in 1916-17. Sutherland became a naturalized 
U.S. Citizen and enlisted in the Army Reserve 
in 1917, coaching the Camp Greenleaf (Ga.) 
football team and playing on it. He was coach 
at Lafayette College (Easton, Pa., 1919-23) 
and became coach at Pittsburgh in 1924. His 
teams featured powerful, speedy single-wing 
formations running behind crushing blocks. In 
the 1930s Pittsburgh defeated Notre Dame in 
five games of seven played, after which Notre 
Dame dropped Pittsburgh from its schedule. 
He left Pittsburgh in 1938 and then coached 
the Brooklyn Dodgers (1940-41) and thé Na­
tional Football League (NFL) Pittsburgh Steel- 
ers (1946-47). He served in the U.S. Naval 
Reserve in 1942. His professional record was 
28 games won, 16 lost, and 1 tied.
In addition to coaching, Sutherland taught 

dentistry at Pittsburgh (1919-38) and was a 
professor of physical education (1933-38).
Sutherland Falls, series of three cataracts 
on the Arthur River, 14 mi (23 km) southeast 
of Milford Sound in the Southwest portion of 
South Island, New Zealand. The falls rank 
among the world’s highest, with a total drop 
of 1,904 ft (580 m) in leaps of 815 ft, 751 ft, 
and 338 ft. Fed by water from the snow-fed 
Lake Quill, the falls are within the Fiordland 
National Park. They were named for Donald 
Sutherland, a prospector, who in 1880 became 
the first European to see them.
Suthu (people): see Sotho.
Sutlej River, Ancient Greek z a r a d r o s , 
Vedic SUTUDRI or s a t a d r u , longest of 
the rivers that give Punjab (meaning “Five 
Rivers”) its name, rising in Lan-ka Ts’o (lake) 
in southwestem Tibet, at an elevation of more 
than 15,000 ft (4,600 m). Flowing north­
west and west-southwest through Himalayan 
gorges, it crosses Himächal Pradesh state (In­
dia) and enters the Punjab plain in Hoshiärpur 
district, Punjab state. Continuing Southwest in 
a broad channel, it receives the Beäs River and 
forms 65 mi (105 km) of the Indo-Pakistani 
border before entering Pakistan and joining 
the Chenäb River west of Bahäwalpur. The 
combined rivers then form the Panjnad, the 
link between the Five Rivers and the Indus.

The 900-mi- (1,450-km-) long Sutlej is used 
extensively for irrigation, and its exploitation 
was a source of constant dispute between In­
dia and Pakistan until agreement was reached 
in 1960. Major irrigation works include the 
Bhakra-Nangal Project, the Sirhind Canal, and 
the Sutlej Valley Project in both India and 
Pakistan.
Suto (people): see Sotho.
Sutoku, in full s u t o k u  t e n n ö , personal 
name a k i h i t o  (b. July 7, 1119, Kyöto—d. 
Sept. 14, 1164, Sanuki Province, Japan), 75th 
emperor of Japan; his attempt to usurp his 
brother’s throne resulted in the bloody Högen 
War, which allowed the powerful warrior Taira 
clan to gain control of the government.

He ascended the throne in 1123, taking the 
reign name Sutoku, after the abdication of 
his father, the emperor Toba; despite his ab­
dication Toba continued to hold power. In 
1141 Sutoku also abdicated, and his younger 
brother came to the throne as the emperor 
Konoe. When Konoe died in 1155, their fa­
ther’s third and favourite son was selected to 
ascend the throne as Go-Shirakawa, much to 
the displeasure of Sutoku, who had expected 
the succession to pass to his own son. When 
Toba died the following year, Sutoku, aided 
by warriors of the Minamoto clan, attempted 
a coup (the Högen Disturbance). The coup
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was defeated by the forces of Taira Kiyomori, 
who then dominated the Emperor. Sutoku 
was exiled from the Capital.
sütra (Sanskrit: “thread”), Pali s u t t a , in 
Hinduism, a brief, aphoristic composition; in 
Buddhism, a more extended exposition, the 
basic form of the scriptures of both the Thera- 
väda (Way of Eiders) and Mahäyäna (Greater 
Vehicle) traditions. The early Indian philoso­
phers did not work with written texts and 
later often disdained the use of them; thus, 
there was a need for explanatory works of the 
utmost brevity that could be committed to 
memory. The earliest sütras were expositions 
of ritual procedures, but their use spread. 
Pänini’s grammatical sütras (5th-6th Century 
bc) became in many respects a model for 
later compositions. All the Indian philosoph­
ical Systems (except the Sämkhya, which had 
its kärikäs, or doctrinal verses) had their own 
sütras, most of which were preserved in writ­
ing early in the Christian Era.

Different from its usages in Hindu literature, 
the Buddhist sütra denotes a doctrinal work, 
sometimes of considerable length, in which 
a particular point of doctrine is propounded 
and deliberated. The most important collec­
tion of the Theraväda sütras is to be found 
in the Sutta section of the Päli canon, which 
contains the discourses attributed to the Gau- 
tama Buddha. In Mahäyäna Buddhism the 
name sütra is applied to expository texts.
Sutta Pitaka (Päli: “Basket of Discourse”), 
Sanskrit s ü t r a  p i t a k a , extensive body of 
texts constituting the basic “law,” or doctri­
nal, section of the Buddhist canon—properly 
speaking, the canon of the so-called Hlnayä- 
na (Lesser Vehicle) doctrinal schools, includ­
ing the Theraväda (Way of the Eiders) form 
of Buddhism predominant in present-day Sri 
Lanka (Ceylon) and Southeast Asia. The con­
tents of the Sutta Pitaka are attributed, with 
few exceptions, to the Gautama Buddha him­
self. The schools whose works were written 
in Sanskrit divided this bqdy of literature 
into four collections, called Agamas. Roughly 
comparable collections, called Nikäyas, com­
prise the Päli texts of the Theraväda school, 
but with a fifth group added—the Khuddaka 
Nikäya (q.v.; “Short Collection”). The other 
four Nikäyas are as follows:

1. Dlgha Nikäya (“Long Collection”; San­
skrit Dlrghägama), 34 long suttas includ­
ing doctrinal expositions, legends, and moral 
rules. The first, the Brahmajäla (“Divine Net”) 
Sutta, renowned and much quoted, deals with 
fundamental Buddhist doctrines and with rival 
philosophies and teils much about everyday 
life and religious practices of the period. The 
Ambatt ha (a personal name) Sutta denounces 
the principles of caste and the pretensions of 
Brahmins. The Mahänidäna (“Great Origin”) 
Sutta gives the füllest canonical treatment of 
the doctrine of dependent origination, or the 
chain of causation. The famous Mahäparinib- 
bäna Sutta (“Discourse on the Great Final Ex- 
tinction”—i.e., the Buddha’s release from the 
round of rebirths), one of the oldest texts in 
the canon (though containing later interpola- 
tions), narrates the activities and teachings of 
the Buddha’s last year and describes his death. 
The Sigäloväda (a personal name) Sutta, the 
only one of these discourses directly addressed 
to laymen, is a comprehensive treatment of 
domestic and social ethics.

2. Majjhima Nikäya (“Medium [Length] 
Collection”; Sanskrit Madhyamägama), 152 
suttas, some of them attributed to disciples, 
covering nearly all aspects of Buddhism. In­
cluded are texts dealing with monastic life, 
the excesses of asceticism, the evils of caste, 
Buddha’s debates with the Jains, and medita- 
tion, together with basic doctrinal and ethical 
teachings and many legends and stories.

3. Samyutta Nikäya (“Cluster Collection”; 
Sanskrit Samyuktägama), a total of 7,762 
individual suttas, some quite brief, arranged 
more or less by subject matter into 56 samyut- 
tas, or “clusters.” The best known of these 
is the Dhammacakkappavattana-sutta (“Dis­
course on the Turning of the Wheel of the 
Law”), which contains the Buddha’s first ser- 
mon.

4. Anguttara Nikäya (“Item-more Collec­
tion”; Sanskrit Ekottarikägama), a numeri­
cal arrangement, for mnemonic purposes, of 
9,557 terse suttas. Its first nipäta (“group”) 
contains suttas dealing with single things, such 
as the mind or the Buddha; the suttas in the 
second nipäta speak of pairs—e.g., 2 kinds of 
sin; in the third there are triplets; and so on up 
to 11. Examples are the 3 praiseworthy acts, 
the 4 places of pilgrimage, the 5 obstacles, 
the 6-fold duty of a monk, 7 kinds of wealth, 
8 causes of earthquake, 9 types of person, 
10 objects of contemplation, and 11 lands of 
happiness.
Suttanipäta (Päli: “Collection of Discours- 
es”), one of the earliest books of the Päli canon 
(where it appears in the late Khuddaka Ni­
käya [“Short Collection”] of the Sutta Pitaka). 
It is one of the books most quoted in other 
Buddhist writings, and it serves as important 
source of information on early Buddhism and 
its cultural and religious milieu. The work is 
largely in verse and comprises narratives, dia- 
logues, short lyrics, proverbs, and ballads. It is 
concerned with the way of life of a hermit, not 
with an established monastic order. A simple 
faith is called for, worship and ritual are not 
mentioned^ and philosophical speculation is 
discouraged. According to the text, what mat- 
ters is the moral enterprise of the Buddhist 
way—the realization of the Four Noble Truths 
and the following of the Eightfold Path—and 
simple ethical rules are given as guidance.
suttee, Sanskrit s a t I, former Indian custom 
of a widow burning herseif, either on the fu- 
neral pyre of her dead husband or soon after 
his death. Sometimes, the wife was immo- 
lated before the husband’s expected death in 
battle, and it was then called jauhar. Some 
authorities feel the etymological connection 
between the Sanskrit term satt, which means 
“chaste wife” and which is also the name of 
a Hindu goddess, and the practice of widow 
self-immolation is erroneous. The custom pos­
sibly has links with ancient beliefs that a man 
needed his companions in the afterlife as well 
as in this world. During the medieval period 
the hardships encountered by widows in tradi­
tional Hindu society may have contributed to 
its spread. Numerous suttee stones, memorials 
to the widows who died in this way, are found 
all over India, the earliest dated a d  510.

The first reference to the practice in a San­
skrit text is in the Mahäbhärata, in which 
some queens undergo suttee; but it is men­
tioned by the lst-century-BC Greek author 
Diodorus Siculus in his account of the Punjab 
(Panjäb) in the 4th Century bc. In the Muslim 
period the Räjputs practiced jauhar to save 
women from dishonour by foes, most notably 
at Chitorgarh. The larger incidence of suttee 
among the Brahmins of Bengal, particularly 
during 1680-1830, was due indirectly to the 
Däyabhäga system of law (c. 1100), which pre- 
vailed in Bengal and which gave inheritance 
to widows. At its best, suttee was committed 
voluntarily, but cases of compulsion, escape, 
and rescue are known. Steps to prohibit it 
were taken by the Mughal rulers Humäyün 
and his son Akbar, and it was abolished in 
British India in 1829. Instances of it contin­
ued to occur in Indian States for more than 
30 years.
Sutter, John (Augustus), original name Jo ­
h a n n  a u g u s t  Su t e r  (b. Feb. 15, 1803, Rän­
dern, Baden—d. June 18, 1880, Washington, 
D.C.), German-born pioneer settler and colo-

nizer in California; discovery of gold on his 
land (1848) precipitated the California Gold 
Rush.

Sutter, portrait by Samuel Osgood; 
in the collection of the New-York 
Historical Society
By courtesy of the New-York Historical Society

Fleeing from bankruptcy and financial fail- 
ures and leaving his wife and children in 
Switzerland, he reached California in 1839 
and persuaded the Mexican governor to grant 
him lands on the Sacramento River. There, at 
its junction with the American River, he es­
tablished the colony of Nueva Helvetia (New 
Switzerland), later to become Sacramento. He 
built “Sutter’s Fort” (1841), set up frontier in- 
dustriés, and, in spite of his enormous debts, 
provided lavish hospitality, and often employ- 
ment, to traders, trappers, immigrants, and 
natives who came to his fort.

Discovery of gold on his land brought dis­
aster to Sutter. In the process of building a 
sawmill, a carpenter named John Marshall 
found flakes of gold (Jan. 24, 1848). The two 
men tried to keep the find a secret, but the 
news leaked out. Workers deserted the colony; 
gold seekers and squatters overran Sutter’s 
land, stealing and destroying his goods and 
livestock. When the U.S. courts denied title to 
his Mexican grants, his ruin was complete. By 
1852 he was bankrupt.
In 1851 Sutter and his wife moved to the 

East, where he spent the remainder of his life 
in a futile attempt to gain redress through 
Congress. Sutter Street, in San Francisco, and 
Sutter County commemorate his name.

Articles are alphabetized word by word, 
not letter by letter

Suttner, Bertha, Freifrau von (baroness
Of), in full BERTHA FÉLICIE SOPHIE, FREIFRAU 
v o n  s u t t n e r , née Gr ä f i n  (Countess) KIN- 
SKY v o n  WCHINITZ u n d  TETTAU, pseudonym 
b e r t h a  o u L O T  (b. June 9, 1843, Prague— 
d. June 21, 1914, Vienna), Austrian novelist 
and one of the first notable woman pacifists,

Freifrau von Suttner
Ullstein Bilderdienst, West Berlin



who is credited with influencing Alfred Nobel 
in the establishment of the Nobel Prize for 
Peace, of which she was the recipiënt in 1905. 
Her major novel, Die Waffen nieder! (1889; 
Lay Down Your Arms!, 1892), has been com- 
pared in popularity and influence with Harriet 
Beecher Stowe’s Uncle Tom’s Cabin.

The daughter of an impoverished Austrian 
field marshal, she was a governess to the 
wealthy Suttner family from 1873. She became 
engaged to Freiherr (Baron) Arthur Gundac- 
car von Suttner (1850-1902), an engineer and 
novelist, seven years her junior. The Opposi­
tion of his family to this match caused her, in 
1876, to answer Nobel’s advertisement for a 
secretary-housekeeper at his Paris residence. 
After only a week she retumed to Vienna and 
secretly married Suttner.
Though she saw Nobel only twice after 1876, 

she corresponded with him until his death 
in 1896. Their last meeting (August 1892, 
Zürich) followed a peace congress in Bern in 
which she had taken part. It is believed that 
her increasing identification with the peace 
movement (in 1891 she founded an Austrian 
pacifist organization) and her letters on the 
subject to Nobel caused him to include a 
peace prize among the awards for which he 
provided in his will.

From 1892 to 1899, Bertha von Suttner 
edited the international pacifist journal Die 
Waffen nieder!, named for her most famous 
novel. Her pacifism had a scientific and 
free-thinking basis, reflecting the thought of 
H.T. Buckle, Herbert Spencer, and Charles 
Darwin. Among books about her is Florence 
Nightingale und Baroness von Suttner (1919), 
by the noted Swedish radical Ellen K.S. Key.
Sutton, outer borough of Greater London, 
on the Southern perimeter at the edge of 
the Greenbelt, chiefly characterized by private 
housing. Covering 17 sq mi (43 sq km), it was 
formerly part of the county of Surrey, and 
medieval buildings are preserved in such com- 
munities as Carshaiton and Cheam. Between 
World Wars I and II, as modern Communica­
tions brought central London within commut- 
ing range, the area developed as a residential 
suburb, and the old villages grew into modern 
shopping centres. St. Helens, in the northern 
part of the borough, was established as a large 
London County Council housing estate before 
the creation of Greater London in 1965. The 
borough has much parkland and open space. 
There is also some light industry. Pop. (1983 
est.) 169,700.
Sutton, Walter S(tanborough) (b. 1877, 
Utica, N.Y., U.S.—d. Nov. 10, 1916, Kansas 
City, Kan.), U.S. geneticist who provided the 
first conclusive evidence that chromosomes 
carry the units of inheritance and occur in 
distinct pairs.

Sutton worked under Clarence E. McClung, 
the discoverer of the sex-determining chro- 
mosome, at the University of Kansas (M.A., 
1901), and later (1907) he completed medical 
training at Columbia University. In 1909 he 
began the practice of surgery in Kansas City, 
Kan., and Kansas City, Mo.; he continued to 
practice until his death.

While a student at Columbia, he wrote two 
papers that greatly affected the history of ge- 
netics. Published in 1902 in the Biological 
Bulletin, “On the Morphology of the Chromo- 
some Group in Brachystola magna” provided 
the earliest detailed demonstration that the so- 
matic chromosomes (those in cells other than 
sex cells) of a grasshopper occur in definite, 
distinguishable, and different pairs of like (or 
homologous) chromosomes. The paper ended 
with the hypothesis that chromosomes carry 
the units of inheritance and that their be­
haviour during division of the chromosomes 
of sex cells (meiosis) is the physical basis of 
the Mendelian law of heredity. Sutton devel­
oped this hypothesis in “The Chromosomes in 
Heredity” (1903) and concluded that chromo­

somes contain genes and that their behaviour 
during meiosis is random. His work formed 
the basis for the chromosomal theory of hered­
ity.
Sutton, Willie, also called w il l i e  t h e  a c ­
t o r , byname of Wi l l i a m  f r a n c i s  s u t t o n , 
j r . (b. 1901, Brooklyn, N.Y., U.S.—d. Nov. 3, 
1980, Spring Hill, Fla.), celebrated American 
bank robber and prison escapee who earned 
his nickname “the Actor” because of his talent 
for disguises, posing as a guard, messenger, 
policeman, diplomat, or window cleaner to 
fool authorities.

Raised in a tough Irish-American district in 
Brooklyn, he was a veteran thief and hood- 
lum by the time that he was a teenager and, 
at the age of 21, was arrested and acquitted 
on a murder charge. After a prison term for 
safecracking (1926-27), he engaged in bank 
and store robberies and, in 1930 in Manhat­
tan, robbed his first bank while in disguise, 
as a Western Union messenger. Two months 
and other robberies later, he was caught and 
sentenced to Sing Sing prison. In 1932 he 
escaped, moved to Philadelphia, was caught 
again in a robbery, and spent the next 15 years 
in Pennsylvania prisons. In 1947 he and some 
confederates made a spectacular escape from 
Holmesburgh County Jail, near Philadelphia, 
using one real pistol, one dummy wood pistol, 
and guard uniforms.

Sutton remained free until 1952, when he 
was recognized and seized by police in Brook­
lyn. Sent to Attica state prison, New York, 
he remained there until paroled in 1969. In 
his book I, Willie Sutton (1953, written with 
Quentin Reynolds), Sutton estimated that in 
his lifetime he had stolen at least $2,000,000 
from banks. The title of Where the Money 
Was (1976, written with Edward Lim), echoes 
his oft-repeated reason for robbing banks: “Be­
cause that’s where the money is.”
Sutton Hoo, estate near Woodbridge, Suf­
folk, England, that is the site of an early 
grave or cenotaph of an Anglo-Saxon king. 
The burial, one of the liehest Germanic buri-

Sutton Hoo ship barrow showing the impression 
of the ship in the ground after the contents of the 
burial chamber (marked by the plank and ladder) 
had been removed
By courtesy of the trustees of the British Museum

als found in Europe, contained a ship fully 
equipped for the afterlife (but with no body) 
and threw light on the wealth and contacts 
of early Anglo-Saxon kings; its discovery, in 
1939, was unusual because ship burial was 
rare in England.
The impression of the rotted-away ship’s tim- 

bers in the trench of sand 25 feet (7.6 metres) 
deep and the remaining rivets showed the ship 
to have been a mastless clinker-built rowboat 
more than 80 feet (24 metres) long. The dating 
of coins found at the site and the presence of 
both Christian and pagan features suggest that 
it may have been the cenotaph of Raedwald 
(died 624/625), an East Anglian king who had 
converted to Christianity and subsequently re-
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turned to paganism. The identity of the king 
is still in question, however, and another can­
didate is Aethelhere who died in 654 fighting 
for Penda, pagan king of Mercia, at Winwaed. 
The rite of ship burial and certain items in 
the grave have parallels in Sweden and suggest 
a hitherto unsuspected Swedish origin for the 
East Anglian royal dynasty.

In the burial site there were 41 items of 
solid gold, now housed in the British Mu­
seum, as is a quantity of imported silverware. 
One great silver dish bears the control stamp 
of the Byzantine emperor Anastasius I (491- 
518) and is the only demonstrably Byzantine 
object known to have been found in England. 
In addition, silver bowls, cups, and spoons in­
scribed in Greek and a bronze bowl from the 
Near East show the range of the kingdom’s 
trading contacts.

The Sutton Hoo Ship-Burial, a study by Ru­
pert Bruce-Mitford, was published in 1975.
Sutudri River (Tibet-India-Pakistan): see 
Sutlej River.
Suva, Capital (since 1882), chief port, and 
commercial centre of Fiji in the South Pacific 
Ocean. The city lies on the southeast coast of 
Viti Levu, Fiji’s principal island. Founded in 
1849, Suva was made a city in 1952 and is now 
one of the largest urban centres in the South 
Pacific islands. It lies on Suva Point between 
the mouth of the Rewa River (east) and Suva 
Harbour (west), a regulär stop for transpacific 
shipping. The city has road and air Connec­
tions with Nadi, 132 mi (212 km) west, site 
of an international airport. Suva’s economic 
activities include tourism (encouraged by its 
status as a free port) and light manufacturing 
such as cigarette making and soapmaking, co­
pra crushing, baking, and brewing.

The city’s newspapers and periodicals and 
broadcasting facilities are in Fijian, Hindi, and 
English, reflecting its mixed population. Suva 
is the site of the Fiji School of Medicine and 
Nursing (1928), the University of the South 
Pacific (1968), and Fuji College of Agriculture, 
all of which serve a large area of the South 
Pacific. The city also has a teachers’ training 
college, an institute of technology, and hospi- 
tals. The Fiji Museum houses notable histor­
ical and ethnological collections. Pop. (1981 
est.) city, 68,178; metropolitan area, 133,119.
Suvorov, Aleksandr Yasilyevich, G r a f  
(Count) R i m n i k s k y , K n y a z  (Prince) 
I t a l i y s k y , R e i c h s g r a f  (Imperial Count) 
(b. Nov. 24 [Nov. 13, old style], 1729, 
Moscow—d. May 18 [May 6, O.S.], 1800, 
St. Petersburg, Russia), Russian military com-

Suvorov, detail of a portrait by J.
Schmidt, 1800; in the State Hermitage 
Museum, Leningrad
By courtesy of the State Hermitage Museum,
Leningrad

mander notable for his achievements in the 
Russo-Turkish War of 1787-91 and in the 
French Revolutionary Wars. In 1789 he was 
created a Russian count and a count of the
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Holy Roman Empire; in 1799 he was created 
a Russian prince.

Early life and career. Bom in Moscow of a 
noble family, Suvorov was educated at home, 
joined the Semyonovsky Guards regiment at 
the age of 15, and was commissioned a lieu­
tenant of infantry in 1754. Having gained 
varied experience during the Seven Years’ 
War (1756-63), in 1763 he became colonel 
of the Suzdal Regiment, for which he wrote a 
comprehensive manual notable for its realistic 
emphasis on battle training at a time when 
the prevailing fashion was for parade-ground 
manoeuvres in the Prussian style.

His successes during the Russo-Polish con­
flict of 1768-72 earned him a reputation as a 
self-willed subordinate and a boldly unortho- 
dox tactician—a reputation that was con- 
firmed when, in 1773, he joined Count P.A. 
Rumyantsev’s army fighting the Turks on the 
Danube. His two successful descents on Tur- 
tukai, his brilliant defense of Hirsov, and, 
above all, his successful direction of the Battle 
of Kozludji (1774) showed him to be an in- 
comparable commander of the field, but after 
he helped to suppress the Russian peasant re­
volt led by Yemelyan Pugachov in the same 
year and subsequent service in the Crimea, his 
career seemed to founder.

A mission to Astrakhan to prepare an expe­
dition into Persia proved abortive, and, even 
after he returned to a more active posting 
in the Caucasus in 1782, the establishment 
repeatedly passed him over. His marriage to 
Varvara Prozorovskaya, contracted 10 years 
before, broke down in 1784, Suvorov refusing 
to recognize her child, Arkady, as his son, 
though he remained devoted to his daughter, 
Natalya. Returning to St. Petersburg and the 
court, Suvorov feit consistently ill-at-ease— 
conscious of his scrawny appearance, rough 
manners, and inability, as he put it, to “en- 
dear myself to my superiors,” to which he 
attributed the slow progress of his career. But 
in 1787, after almost 15 years, he was at last 
promoted to the rank of general.

Victories over the Turks. In the Russo- 
Turkish War of 1787-91, he successfully de­
fended Russian territory on the north shore of 
the Black Sea from Turkish attack. His victory 
over the Turks at Kinburn (October 1787) re­
stored him to the limelight, and, though his al­
leged rashness and dmnkenness at the siege of 
Ochakov, in 1788, earned him official displea- 
sure and exclusion from fighting commands, 
in 1789 he was sent to Moldavia (in present 
Romania) to conduct joint operations with 
Russia’s Austrian allies. The ensuing victories 
at Fokshany (now Fogsani, Rom.) and his bril­
liant and bloody storming of the stronghold 
of Ismail (1790) confirmed his popularity in 
the army, but his sense of frustration was 
revived when he was transferred to Finland 
in 1791. Hostile rumours circulated against 
him at court, and, as younger, less deserving 
men overtook him in rank, his embitterment 
deepened, and he became noticeably more ec­
centric.

Then, in 1794 he was recalled to crush 
the nationalist-revolutionary movement in 
Poland—which he did with ruthless efficiency. 
The slaughter involved in his storming of the 
Warsaw suburb of Praga (which he justified as 
shortening the war and saving lives) shocked 
Western opinion, but it earned him a reward 
of 7,000 serfs and the promotion to field mar­
shal he had long coveted.

Subsequently appointed commander in chief 
of the Southern army, Suvorov set about mold­
ing it according to principles he set out in 
his celebrated military treatise, Nauka pobezh- 
dat (Science of Victory)—remarkable for its 
clipped, colloquial style, its novel emphasis on 
speed and mobility, and the use of the bayo- 
net and accuracy of fire. But on the accession

of the emperor Paul I (reigned 1796-1801), 
the old Prussian parade-ground emphasis was 
reimposed, and, refusing to hide his Opposi­
tion to it, Suvorov was dismissed.

Suspected of treason, he was kept under 
close surveillance, but a thorough investiga- 
tion produced no evidence against him, and 
the Emperor restored him to favour. But Su­
vorov continued to show his dislike of the way 
the army was being managed and soon retired 
again.
Italian campaign. Fiercely antirevolution- 

ary, he responded with enthusiasm when he 
was recalled in February 1799 to command 
a Russo-Austrian army against the French 
in northern Italy. A series of rapid victories 
(April-August 1799) resulted in his capturing 
Milan and almost completely expelling French 
forces from Italy. These successes made him 
a hero to those opposed to the French Rev­
olution but also aroused Austrian misgivings 
about Russian ambitions in the west. Suvorov 
had wished to invade France but was ordered 
across the Alps to join a Russian force under 
Aleksandr Rimsky-Korsakov that was being 
threatened by the French in Switzerland.

Fighting his way across the mountains, he 
reached Altdorf, only to hear that Korsakov 
had already been defeated and that the Aus­
trian divisions in Switzerland, intended to 
support him, had retired. Surrounded by the 
enemy, short of ammunition and supplies, 
and with the first snows of winter falling, 
Suvorov set out to extract his army from an 
apparently hopeless position. Though old and 
sick, he succeeded in arousing his starving and 
dispirited troops, broke out to reach Glarus, 
and, repulsing a pursuing French force, suc­
ceeded in escaping with three quarters of his 
men, achieving one of the most remarkable 
exploits in the annals of war.

Though disillusioned with the Austrians, Su­
vorov still envisaged fighting another cam­
paign, but in January 1800, having been 
promoted to the unprecedented rank of gen­
eralissimo, he was recalled. He arrived at St. 
Petersburg, exhausted and gravely ill, only 
to find that, on account of a petty misde- 
meanour, the hero’s welcome planned for him 
had been cancelled and he was excluded from 
the court. He died a few months later.

(PL.)
b i b l i o g r a p h y . Philip Longworth, T h e A rt o f  
V ictory: T h e  L ife  a n d  A ch ievem en ts  o f  G en era lis­
s im o  S u vo ro v  (1 7 2 9 -1 8 0 0 ) (1965), is the Standard 
biography in English; G.P. Meshcheryakov (ed.), 
A. V. S u vorov: D o k u m en ty , 4 vol. (1949-53), is the 
füllest collection of documents on the subject.
Suwa, city, Nagano Prefecture (ken), Honshu, 
Japan, on the eastern shore of Suwa-ko (Lake 
Suwa). In the Tokugawa era (1603-1867) it 
was known as Kami-suwa, a castle town on 
the Köshü-kaidö (Köshü Highway).

Suwa became a regional commercial and ad­
ministrative centre. Its main industry was silk 
reeling. With the decline of silk manufacture 
after World War II, Suwa became a centre

Lower Shrine of the Shintö Suwa Shrine, Japan
Photos Pack— EB Inc.

for the production of watches, cameras, and 
music boxes. It is also a tourist centre, known 
for its shrines, temples, and the beauty of 
Suwa-ko. Pop. (1980) 50,558.
Suwalki, city, provincial Capital of Suwalki 
województwo (province), extreme northeastern 
Poland. First chronicled as a village having a 
hermitage of the Camaldolese monks (1682— 
90), Suwalki received its town rights in 1715. 
In 1796 it came under Prussian influence and 
became a Russian garrison in 1897. The city, 
located on the banks of the Czarna Han- 
cza River, was heavily damaged by German 
bombing in 1939. In 1940 it became the site of 
a Nazi concentration camp and headquarters 
for the German Gestapo in eastem Poland. 
After World War II the city was rebuilt, in­
cluding the restoration of private homes and 
historical buildings. Suwalki has a regional 
museum containing religious articles dating 
from the 16th and 17th centuries. The city’s 
economy is based on food processing, lumber 
milling, textile weaving, and the production 
of building materials. Pop. (1982 est.) 42,100.
Suwalki, województwo (province), extreme 
northeastern Poland, established 1975, com­
prising an area of 4,050 sq mi (10,490 sq 
km). It is bordered on the north and east by 
the U.S.S.R.; on the south by the provinces 
of Bialystok, Lomza, and Ostrol^ka; and on 
the west by Olsztyn province. Suwalki is the 
second largest of Poland’s provinces in area 
(after Olsztyn) and is the least densely popu­
lated. Physiographically, the province consists 
of plains in the east and lakes and forests in 
the west. The major lakes include Mamry, 
Niegocin, Sniardwy, Ros, and Nidzkie in the 
west and Wigry Lake in the east. Lake Han- 
cza in the northeast is Poland’s deepest (3,560 
ft [1,085 m]) lake. Masurian Landscape Park 
(Mazurski Park Krajobrazowy), covering 340 
sq mi in the southwestem corner of the 
province, is the site of numerous health spas 
and recreational resorts. The provincial econ­
omy is based on lumber milling, food process­
ing, and the production of building materials. 
The provincial Capital is Suwalki city; other 
important cities are Elk, Augustów, Gizycko, 
and Pisz. Pop (1982 est.) 426,100.
Suwannee River, river rising in the Oke- 
fenokee Swamp, southeastem Georgia, U.S.,

Suwannee River near Chiefland, Fla.
By courtesy of the Florida News Bureau

and meandering generally south-southwest- 
ward across northern Florida to enter the Gulf 
of Mexico at Suwannee Sound, after a course 
of 250 mi (400 km). All but 35 mi of the river’s 
course are in Florida. The stream is the Swa- 
nee River of Stephen Collins Foster’s famed 
song ‘Old Folks at Home.” Named Guasaca 
Esqui (River of Reeds) by early Indian inhab­
itants, the river’s present name is thought to 
be a Negro corruption of San Juanee (Little



St. John). The Suwannee receives the waters 
of numerous springs and the Withlacoochee, 
Alapaha, and Santa Fe rivers. From its con- 
junction with the Withlacoochee, its channel 
is dredged for 135 miles (217 km); the last 25 
miles (40 km) are tidal. In the north it flows 
over shoals and boulders and between cedar- 
lined limestone banks. Farther south its banks 
teem with cypresses, oaks, and various species 
of gardenias, orchids, and ixias. Bass, perch, 
catfish, bream, and small game are plentiful 
in and along the Suwannee.

In the 1780s the secluded bays and inlets of 
Suwannee Sound were rendezvous points for 
pirates.
Suwardi Surjaningrat, R.M. (Indonesian 
educator): see Dewantoro, Ki Hadjar.
Suwaydä’, As-, also spelled es-suweida, 
town, southem Syria. It is situated at the 
eastem margin of the Hawrän region in the 
foothills of Ad-Durüz Mountains. Believed to 
have been founded by the Nabataeans in the 
Ist Century bc, it came under Roman mle in 
the Ist Century a d . By the 5th Century it was 
the seat of a bishopric. As-Suwaydä’ is now a 
local agricultural market centre. It has mins 
of a 3rd-century Roman temple and a 5th- 
century Byzantine church.

Most of the area surrounding As-Suwaydä’ 
is sparsely populated and of little economie 
value. Pop. (1985 est.) town, 49,973.
Suwön, city and provincial Capital, Kyönggi 
do (province), northwestem South Korea.

Hwahong Gate, part of the medieval Suwön castle, 
built during the reign of King Chöngjo
Wapinski—Alpha

Since the late 14th Century, it has been a satel- 
lite town of Seoul, 26 miles (42 km) to the 
north, with which it is connected by rail and 
highway. The provincial government moved 
from Seoul to Suwön in 1967. Formerly a 
market centre for local agricultural products, 
Suwön has become an agricultural research 
centre. Seoul National University’s College 
of Agriculture and the government’s Office 
of Agriculture have several research institutes 
there. Suwön has many historie remains, most 
of them dating from the 18th Century. Pop. 
(1985) 430,752.
Suyütï, As-, in füll abü al-fadl 'abd  ar-
RAHMÄN IBN ABÏ BAKR JALÄL AD-DÏN AS-
suyütï (b. 1445, Cairo, Egypt—d. Oct. 17, 
1505, Cairo), Egyptian writer and teacher 
whose works deal with a wide variety of sub­
jects, the Islämic religious Sciences predomi- 
nating.
The son of a judge, As-Suyütï was tutored 

by a Süfi (Muslim mystic) friend of his father. 
Fle was precocious and was already a teacher 
in 1462. In 1486 he was appointed to a chair 
in the mosque of Baybars in Cairo. When in 
1501 he tried to reduce the stipends of Süfï 
scholars at the mosque, a revolt broke out, and 
As-Suyütï was nearly killed. After his trial, he 
was placed under house arrest on the island 
of Rawda (near Cairo). He worked there in 
seclusion until his death.
As-Suyütï’s works number at least 300; 

many are mere booklets, and others are en- 
cyclopaedic. He was coauthor of Tafsïr al-

Jalälayn (“Commentary of the Two Jaläls”), 
a word-by-word commentary on the Qur’än, 
the first part of which was written by Jaläl 
Ad-Dln al-Mahallï. His Itqän fi'ulüm al-Qur- 
’än (“Mastery in the Sciences of the Qur’än”) 
is a well-known work on Qur’änic exegesis. 
Tdrïkh al-khulaftf (History of the Caliphs) is 
one of the few works of As-Suyütï to have 
been translated into English.

As-Suyütï was a compiler of genius rather 
than an original writer, but it is precisely his 
ability to select and abridge that makes the 
books useful. This faculty characterizes his 
most important philological work, Al-Muzhir 
fi'ulüm al-lughah (“Guide to the Sciences of 
Language”), a linguistic encyclopaedia cover­
ing such topics as the history of the Arabic 
language, phonetics, semantics, and morphol- 
ogy. It was largely derived from the works of 
two predecessors, Ibn Jinnï and Ibn Färis.
Suzdal, in füll suzdal principality, Rus­
sian in full SUZDALSKOYE KNYAZHESTVO, 
medieval principality that occupied the area 
between the Oka River and the Upper Volga 
in northeastern Russia. During the 12th to 
14th centuries, Suzdal was under the rule of 
a branch of the Rurik dynasty. As one of 
the successor regions to Kiev, the principality 
achieved great political and economie impor­
tance, first becoming prominent during the 
reign of Andrey Bogolyubsky (1157-74), who 
conquered Kiev (1169) and transferred the ti­
tle of “grand prince” from that ancient Capital 
first to Suzdal, then to Vladimir, his new Cap­
ital on the Klyazma River. He and his brother 
and successor, Vsevolod III (1176-1212), or­
ganized a strong monarchical political system 
and, as rulers of the Grand Principality of 
Vladimir, became the most powerful of the 
Russian princes. They encouraged their sub- 
ordinate princes to develop the principality 
and to build churches, palaces, and new cities.

But the Suzdal princes came to regard their 
territories as private, hereditary property, and, 
contrary to Russian custom, they divided it 
among their heirs. Suzdal-Vladimir thus dis- 
integrated into small principalities (13th and 
14th centuries), which nominally recognized 
the seniority of the grand prince of Vladimir. 
After the Tatar invasion (1237-40), they be­
came subject to the Golden Horde. Prince 
Konstantin Vasilyevich (1332-55) attempted 
to rebuild the area of Suzdal and Nizhny Nov­
gorod (modern Gorky), which the Tatar khan 
Janibeg had made into a new grand duchy (c. 
1342). His son Dmitry was briefly the grand 
prince of Vladimir (1359-62). Nevertheless, 
the title of grand prince soon reverted to the 
princes of Moscow, and in 1392 Prince Vasily 
I Dmitriyevich of Moscow annexed the Suz- 
dal-Nizhny Novgorod region.
Suzhou (China): see Su-chou.
Suzman, Helen, née gavronsky  (b. Nov. 7, 
1917, Germiston, S.Af.), white South African 
legislator (1953-89) who was an outspoken 
advocate for the non white majority.

The daughter of Lithuanian Jewish immi- 
grants, Suzman graduated (1940) from the 
University of Witwatersrand in Johannesburg 
with a degree in commerce. She served as a 
statistician with the War Supplies Board from 
1941 to 1944 and then retumed (1945-52) 
to her alma mater as a lecturer in economie 
history. In 1948, when the largely Afrikaner, 
proapartheid National Party won the national 
elections, Suzman joined the United Party, 
a moderate coalition of Afrikaners and En- 
glish-speaking white South Africans. She was 
elected to Parliament in 1953. Six years later, 
she and 11 other liberal members of Par­
liament formed the aggressively antiapartheid 
Progressive Party; Suzman alone of the 12 was 
returned to office in the elections of 1961. 
From 1961 to 1974 she was the sole anti­
apartheid member of Parliament. Serving as 
a voice for the disenfranchised, Suzman was
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in constant conflict with her conservative col- 
leagues—particularly with P.W. Botha—and 
she often cast the lone vote against an in­
creasing number of apartheid measures. Until 
her retirement, Suzman remained a consistent 
and significant voice in the South African Par­
liament, though after 1974 she was no longer 
the sole Opposition voice.
Suzuka, city, Mie ken (prefecture), Honshu, 
Japan, on Ise Bay. Suzuka is well known 
in Japan for the traditional manufacture of 
stencil paper, used in the dyeing of kimonos. 
Rapid industrialization occurred after World 
War II; products include textiles, machinery, 
and electrical appliances. Suzuka contains sev­
eral shrines and temples, as well as one of the 
largest automobile speedways in the world. 
Pop. (1987 est.) 169,309.
Suzuki, D(aisetsu) T(eitarö) (b. Oct. 28, 
1870, Kanazawa, Japan—d. July 12, 1966, 
Kamakura), Japanese Buddhist scholar and 
thinker who was the chief interpreter of Zen 
Buddhism to the West.

Suzuki studied at the University of Tokyo. 
Early in his youth he became a disciple of 
Söen, a noted Zen master of the day, and 
under his guidance attained the experience 
of satori (sudden enlightenment), which re­
mained of fundamental importance through­
out his life. He stayed 13 years (1897-1909) 
in the United States, collaborating with Paul 
Carus as a magazine editor and pursuing his 
Buddhist studies on his own. He attracted in­
terest by a translation, The Discourse on the 
Awakening of Faith in the Mahayana (1900), 
and the publication of Outline of Mahayana 
Buddhism (1907). The latter half of his life he 
spent in teaching, writing, and lecturing both 
in Japan and abroad, mostly in the United 
States, and contributed substantially to the 
understanding of Buddhism in Westem coun­
tries.

According to Suzuki, the basic characteristic 
of the Eastem mentality may be found in 
its emphasis on nonduality, while the West­
em spirit, as embodied in modem Sciences, 
is based upon dualistic distinctions. Although 
this Westem spirit is prerequisite to daily 
conduct, it fails to grasp the ultimate reality, 
which, in Suzuki’s philosophy, is an object of 
intuition or experience rather than of logical 
inquiry and must therefore be approached by 
religious experience of nonduality, especially 
as it is expressed in the tradition of Zen Bud­
dhism.
Suzuki Bunji (b. Sept. 4, 1885, Miyagi pre­
fecture, Japan—d. March 12, 1946, Sendai, 
Miyagi prefecture), Japanese Christian who 
was one of the primary organizers of the 
labour movement in Japan. An early convert 
to Christianity, Suzuki, like many of his co- 
religionists, soon became active in the struggle 
for democracy and socialism in his country.
After working briefly as a newspaper reporter, 

he began a movement in 1911 to combine the 
many small labour unions that had spmng up 
with Japan’s burgeoning industrialization. At 
first Suzuki’s efforts were limited to the de­
velopment of a labour school attached to the 
Unitarian Church of Tokyo. By 1919, how­
ever, he had formed the Japanese Federation 
of Labour (Nippon Rödö Södömei); man­
agement then attempted to create a counter- 
organization, the Harmonization Society (Ky- 
öchökai). But in 1921 Suzuki’s group scored 
its first big success: 30,000 doek workers at 
Köbe went on strike for several months. As a 
result, the whole labour movement expanded 
greatly and became a recognized power within 
Japan.

Another victory for Suzuki was the manhood 
suffrage act, which was passed in 1925. He 
then helped organize the new Social Demo-
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cratic Party and was elected to the Diet sev­
eral times as its representative. But Marxist 
influence began to grow among workers and 
intellectuals, and the Japanese labour move­
ment soon moved far to the left of Suzuki’s 
moderate position.
Suzuki H arunobu, original name hozumi 
har un o bu , pseudonym (gö) chöeiken , or 
shikojin, populär name (tsüshö) jirobei, or 
jiHEi (b. 1725?, Edo [Tokyo]—d. July 8, 1770, 
Edo), Japanese artist of the Ukiyo-e move­
ment (paintings and wood-block prints of the 
“floating world”), who established the art of 
nishiki-e, or polychrome prints. He created a 
fashion for pictures of lyrical scenes with fig­
ures of exquisite grace.

It is believed that Harunobu studied painting 
in Kyöto with Nishikawa Sukenobu and went 
to Edo around 1760. Harunobu’s works were 
of little distinction until he started designing 
nishiki-e in 1765 for haiku (17-syllable verse) 
poems. It had become fashionable to exchange 
such prints with poetry at the beginning of the 
new year. He designed numerous prints, with 
delicate colouring and graceful lines. Contrast- 
ing with the shun-ga, or prints depicting erotic 
scenes, his prints depicting idyllic love were 
especially appreciated by his contemporaries. 
He excelled in drawing background scenes 
that added a subtle mood to his images.
Suzuki Kantarö, D a n s h a k u  (Baron) (b. 
Jan. 18, 1868, Osaka, Japan—d. April 17, 
1948, Chiyö), Japanese premier in April 1945 
and a veteran of the Sino-Japanese War, who 
was forced to come to terms with the Allies 
after the U.S. landings at Okinawa and the 
Soviet refusal to extend the joint neutrality 
pact. Suzuki was promoted to the rank of 
admiral in 1923. He was appointed grand 
chamberlain (Jijüchö) in 1929, but he resigned 
this post after narrowly surviving the young 
officers’ revolt in 1936. Suzuki became prime 
minister upon the resignation of Koiso Kuni- 
aki on April 5, 1945. In the difficult days that 
followed, he moved deliberately and skillfully 
to preserve the emperor’s prestige. He resigned 
shortly after the surrender.
Suzuki Shösan (b. Feb. 5, 1579, Mikawa 
province, Japan—d. July 28, 1655, Edo 
[Tokyo]), Japanese Zen priest of a samurai 
(warrior) family that had traditionally served 
the Matsudaira (later Tokugawa) family. 
Suzuki fought with distinction under Toku­
gawa leyasu (1542-1616), who as a shogun 
(military dictator) won control of Japan.

At the age of 42 Suzuki left his family 
to enter the Zen priesthood. Even after he 
had abandoned his samurai status and offi­
cial connection with the shogunate, he did 
not completely dissociate himself from pol­
itics, however, for he later appeared at the 
age of 59 in Shimabara, Kyushu, where a fa­
mous Christian rebellion took place. Together 
with his younger brother, who was appointed 
magistrate for the region, he remained there 
to build 32 Buddhist temples and to do his 
best to remove Christian influence, until he 
returned to Edo (now Tokyo) in 1648.
Suzuki Zenkö (b. Jan. 11, 1911, Yamada, 
Iwate prefecture, Japan), prime minister of 
Japan (1980-82) who worked closely with the 
United States and other Westem countries.

The son of a fisherman, Suzuki attended the 
former Imperial Fisheries Institute and joined 
the Japan Fisheries Association. At the sec­
ond, postwar general election in 1947 Suzuki 
won a seat in the lower house of the Diet 
(parliament) as a Socialist. Two years later, 
he switched to the conservative Liberal Party, 
forerunner of the Liberal-Democratic Party 
(LDP), and won reelection 12 times, during 
which period he held several cabinet posts. 
His abilities as a mediator in Japan’s complex

political world brought him the chairmanship 
of the party executive council a record 10 
times, but he was virtually unknown abroad 
when elected prime minister on July 17, 1980. 
When his predecessor, Ohira Masayoshi, un- 
expectedly died 10 days before an election, 
a three-week battle for succession resulted 
within the LDP. Suzuki, a loyal and longtime 
party worker, was the dark-horse winner of 
the LDP presidency, which assured him the 
prime ministership. In office Suzuki upheld 
his political slogan, “politics of harmony,” 
while stressing moderate internationalism. In 
1982 Suzuki decided not to seek reelection as 
leader of the LDP, thereby relinquishing the 
post of prime minister. He retained his seat 
in the Diet, however, and continued to lead a 
sizable faction of the LDP.
svabite, arsenate mineral, calcium fluoride 
arsenate [Ca5(As0 4)3F], in the apatite group 
of phosphates. Typical specimens are trans­
parent, colourless prisms and masses, as at 
Pajsberg, Swed., and Franklin, N.J., U.S. The 
svabite series, also containing hedyphane (cal­
cium and lead chloride arsenate), is usually 
considered to be intermediate between the ap­
atite series and the pyromorphite series. For 
detailed physical properties, see arsenate min­
eral (table).
Svadilfari, in Norse mythology, an unusu- 
ally swift and intelligent horse belonging to a 
giant who offered to build a great wall around 
Asgard (the kingdom of the gods) to keep in- 
vaders away. The gods stipulated that if the 
builder completed the wall in one winter’s 
time, his reward would be the goddess Freyja 
and possession of the sun and the moon. 
Svadilfari gave his owner such assistance that 
the wall was almost completed a few days 
before the end of winter. The gods, however, 
were able to prevent the giant from winning 
his payment by the aid of the trickster god 
Loki, who changed himself into a mare and 
attracted Svadilfari away from his work. From 
their union Loki bore Odin’s magical horse, 
Sleipnir.
Svalbard, archipelago, part of Norway, lo­
cated well north of the Arctic Circle between 
longitude 10° and 35° E and latitude 74° and 
81° N, about 580 miles (930 km) north of 
Tromso.

A brief treatment of Svalbard follows. For 
füll treatment, see macropaedia: Arctic.

The archipelago is composed of nine main 
islands: Spitsbergen (formerly Vestspitsber- 
gen), Nordaust Land, Edge Island, Barents Is­
land, Prins Karls Foreland, Kvit Island (Gilles 
Land), Kong Karls Land (Wiche Islands), 
Björn Island, and Hopen. The total area of 
Svalbard is 24,209 square miles (62,700 square 
km). Spitsbergen, the largest island, is 15,075 
square miles (39,044 square km).
The existence of Svalbard, which means “cold 

coast,” was discovered, according to the Is- 
landske Annaler (“Icelandic Annals”), in 1194 
but remained unknown to the modern world 
until rediscovered by the Dutch explorers

Willem Barents and Jacob van Heemskerck 
in June 1596. Dutch and English whalers ar­
rived as early as 1611, followed by French, 
Hanseatic, Danish, and Norwegian whalers 
whose quarrels over whaling rights resulted in 
the division of the coast. The Russians arrived 
in about 1715.

With the decline of whaling by 1800, the is­
lands’ importance centred on the presence of 
coal. Not until the beginning of the 20th Cen­
tury were the deposits surveyed and mineral 
rights claimed by American, British, Norwe­
gian, Swedish, Dutch, and Russian Companies 
and individuals. The claims were settled after 
the question of the islands’ sovereignty was 
resolved Feb. 9, 1920, by a treaty granting pos­
session to Norway and mineral rights on an 
equal basis to the signatories (Great Britain, 
the United States, France, Italy, Japan, The 
Netherlands, Denmark, Norway, and Sweden, 
with the Soviet Union adding its signature in 
1925). Only the Soviet Union and Norway 
continue to extract and export coal from three 
groups of mines. Uranium has been discov­
ered, but continuing exploration for oil was 
unsuccessful. Apart from mining, the only 
other economie activity is trapping.

Most geologie formations are from Early Pa- 
leozoic, and perhaps Precambrian, to Recent. 
Folding and faulting have given the islands 
a mountainous topography, with glaciers and 
snowfields covering nearly 60 percent of the 
area. The western and northem coastlines of 
Spitsbergen and Nordaust Land are heavily 
indented by fjords; the east coast of Nordaust 
Land is formed by a front of inland ice. Many 
of the glaciers reach the sea, but in Spitsber­
gen there are large ice-free valleys. Elsewhere, 
there are extensive Coastal plains, formed by 
the sea when its level was higher. The highest 
measured point, Newton Peak, on Spitsber­
gen, reaches 5,633 feet (1,717 m).

The sea around Spitsbergen is shallow, and 
the pack ice, which readily accumulates, pre- 
vents access to most shores except for a few 
months (May or June to October or Novem­
ber). A branch of the warm North Atlantic 
Drift, however, moderates the climate and 
leaves an open passage that permits vessels 
to approach the westem coasts during most 
months. Vegetation in the Arctic climate (tem­
peratures range from 59° F [15° C] in the 
summer to —40° F [—40° C] in the win­
ter) consists mostly of lichens and mosses; 
the only trees are the tiny polar willow and 
the dwarf birch. Animal life includes several 
varieties of gulls, sandpipers, snow buntings, 
eider ducks, and ptarmigan; red char in the 
lakes and rivers; and polar bears, reindeer, and 
Arctic fox (both blue and white). In addition, 
the musk-ox was imported from Greenland in 
1929. Seals, walmses, whales, and land game 
are now protected by law.

Many polar expeditions have made Svalbard 
their base for scientific purposes. The first po­
lar exploration was conducted by British Cap­
tain C.J. Phipps in 1773, followed by Norwe­
gian, Swedish, and German groups in the 19th 
Century. Mapping, polar flights, and geologie 
surveys continued through the first half of 
the 20th Century. The Norwegian Polar Insti­
tute, headquartered in Oslo, furthers the work 
begun by earlier expeditions. The population 
(there are no indigenous inhabitants) changes 
seasonally but generally numbers about 3,500. 
Longyearbyen is the administrative centre. 
During the summer months tourists arrivé by 
boat at Hotellneset, on Advent Fjord. An air­
port was opened in 1975.

Proclamation by Norway of a 200-nautical- 
mile economie zone in 1977 led to a con­
tinuing dispute with the Soviet Union over 
maritime boundaries around Svalbard.
Svan language, Svan lusnu n in , Georgian 
sv A N U R i ena , unwritten language spoken in 
the high valleys south of Mount Elbrus in the 
Caucasus. Svan and the Georgian, Mingrelian



(Megrelian), and Laz (Chan) languages con- 
stitute the Kartvelian, or South Caucasian, 
language family. Svan has four dialects and 
differs from the other Kartvelian languages es­
pecially in vocabulary. lt preserves a number 
of archaisms not present in the other three 
Kartvelian töngues, although it also has a 
number of independent linguistic changes. See 
also Georgian language; Kartvelian languages.
Svante Sture: see Sture, Svante (Nilsson).
Svay Riëng, also spelled so ai rieng , town, 
southeastem Kampuchea (Cambodia). Svay 
Riëng is located on the Vai Koü River; it is 
linked to Phnom Penh, the national Capital, 
to Vietnam, and to neighbouring areas by a 
national highway. It has a small hospital.
The surrounding region is important for its 

agriculture; rice, com (maize), potatoes, ba­
nanas, mulberry, and cotton are also grown. 
Pop. (1971 est.) town, 13,766.
Svealand, region, central Sweden, encom- 
passing thq landskap (provinces) of Uppland, 
Södermanland, Västmanland, Närke, Värm- 
land, and Dalama (qq.v.). Occupying a land 
area of 31,212 square miles (80,839 square 
km), it is the smallest of Sweden’s three re­
gions, lying between the regions of Götaland 
on the south and Norrland on the north. From 
the Baltic and the Gulf of Bothnia on the east, 
it Stretches across the breadth of Sweden to 
the Norwegian frontier. It is a region of fertile 
plains and wooded heights, great forests, and 
many lakes. Archaeological remains indicate 
that some areas were settled as early as the 
Stone Age. The region was the original home 
of the Svear (Latin: Suiones), a people who 
gave Sweden its name (Sverige, or Svea Rike, 
in Swedish, meaning “kingdom of Svea”), and 
the nucleus from which Sweden developed 
politically and culturally and later secured its 
independence. Its economy is as diversified 
as its scenery, ranging from agriculture and 
manufacturing to forestry and mining. Pop. 
(1988 est.) 3,199,897.
Svedberg, The(odor) (b. Aug. 30, 1884, 
Fleräng, near Gävle, Swed.—d. Feb. 25, 1971, 
Örebro), Swedish chemist who won the Nobel 
Prize for Chemistry in 1926 for his studies in 
the chemistry of colloids and for his invention 
of the ultracentrifuge, an invaluable aid in 
those and subsequent studies.

After receiving his doctorate from the Uni­
versity of Uppsala in 1907, Svedberg joined 
the faculty there. When he retired in 1949 he 
was named director of the new Gustaf Wer­
ners Institute for Nuclear Chemistry, a post 
he held until 1967. His first ultracentrifuge, 
completed in 1924, was capable of generating 
a centrifugal force up to 5,000 times the force 
of gravity. Later versions generated hundreds 
of thousands of times the force of gravity. 
By means of the ultracentrifuge Svedberg was 
able to make precise determinations of the 
molecular weights of highly complex proteins 
such as hemoglobin. In later years he made 
studies in nuclear chemistry, contributed to 
the improvement of the cyclotron, and helped 
his student Arne Tiselius in the development 
of electrophoresis.
Svein (Norwegian personal name): see under 
Sweyn.
Svend (Danish personal name): see under 
Sweyn.
Svendborg, city, Fyns amtskommune (county 
commune), southem Fyn (Funen) Island, 
Denmark, on Svendborg Sound. Chartered in 
1253, it was often plundered in the Middle 
Ages because of its easily accessible Coastal 
location, and it suffered in the religious wars 
of the 16th and 17th centuries. The 13th- 
century Romanesque church of Sankt Niko- 
laj survives, and the local museum is in a 
16th-century timbered house. An important 
shipping centre and resort, it has shipbuilding

yards, breweries, tobacco factories, and flour 
mills. There is a folk high school for seamen 
(1906) to the northeast. A 3,937-foot (1,200- 
metre) bridge built in 1966 connects Svend­
borg with the island of Täsinge to the south. 
Pop. (1985 est.) city, 24,931; (1987 est.) mun., 
40,394.
Svensk Filmindustri, largest and most im­
portant Swedish motion-picture studio, whose 
support of experimental filmmakers con­
tributed to the rebirth of the Swedish film after 
World War II. Formed in 1919 by the merger 
of Svenska Biografteatem and Fïlmindustri- 
bolaget Skandia, Svensk Filmindustri initially 
produced pictures for international distribu­
tion. Competition from the growing U.S. and 
German industries and the general decline of 
the Swedish film, however, forced it to con- 
centrate on the home market and domestic 
educational films.

In the late 1930s, however, such pictures as 
the realistic Valfängare (1938; “Whale Hunt­
ers”) indicated an improvement in its films; 
Hets (1944; called Torment in the United 
States, Frenzy in Great Britain) focused world­
wide attention on Swedish films at the Venice 
Film Festival. Directed by Alf Sjöberg and 
written by Ingmar Bergman, who had joined 
Svensk in 1942, it dealt with the theme of re­
volt against conservatism and tradition. In the 
1940s and ’50s Svensk continued to encour- 
age such experimental filmmakers as Gösta 
Werner and Ame Sucksdorff, producers of 
short subjects, and backed such early films of 
Bergman as Seventh Seal (1956), Wild Straw­
berries (1957), The Silence (1963), and Per­
sona (1966).
Svenska Dagbladet (Swedish: “Swedish 
Daily Paper”), moming daily newspaper pub­
lished in Stockholm, one of the most influ­
ential papers in the country and one that 
is editorially aligned with the Conservative 
Party.
Founded in 1884, it was operated from 1940 

to 1973 under the ownership of a foundation 
supported by a number of Swedish business 
firms and other segments of the society, in­
cluding the church and the armed forces. This 
was reorganized in 1973 to provide more sup­
port from industry and to make it possible for 
papers with a small circulation to continue 
to operate. The Swedish government partly 
subsidizes Svenska Dagbladet under the Press 
Support and Advertisement Tax Bill of 1971. 
The paper is nonetheless considered indepen­
dent and remains the strongest voice of con­
servatism in a liberal political environment.
Sverdlov, Yakov Mikhaylovich (b. June 3 
[May 22, Old Style], 1885, Nizhny Novgorod, 
Russia—d. March 16, 1919, Moscow), Soviet 
Communist Party leader and government of­
ficial.
Involved in politics from the age of 15, 

Sverdlov became a professional revolution­
ary, working primarily in the Urals, where he 
headed the Bolshevik underground. Sverdlov 
was arrested a number of times and con- 
sequently served prison terms and periods 
of exile. After the Bolsheviks seized power 
in 1917, Sverdlov was elected chairman of 
the Central Executive Committee of the All- 
Russian Congress of Soviets, becoming titular 
head of the Bolshevik state (Nov. 8, 1917); 
he also served as secretary of the Bolshevik 
Party’s Central Committee. Sverdlov died of 
an infectious illness in 1919 and was buried 
on Moscow’s Red Square. In 1924 the city of 
Yekaterinburg in the Urals, where Sverdlov 
performed much of his early party work, was 
renamed Sverdlovsk in his honour.
Sverdlovsk, oblast (province), northwestem 
Russian S.F.S.R., occupying an area of 75,- 
200 square miles (194,800 square km) on the 
eastem flank of the Ural Mountains, Stretch­
ing from the Crestline, which reaches 5,148 
feet (1,569 m) in Mount Konzhakovsky Ka­
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men, to the West Siberian Plain. Almost the 
entire oblast is in swampy forest, or taiga, of 
pine, birch, and larch, with only the highest 
summits above the treeline; in the extreme 
south is forest-steppe with birch groves. Soils 
are poor, and agriculture is largely confined 
to the southeast.

More than 87 percent of the population is ur­
ban, a reflection of the role of the oblast in the 
Urals industrial area. It is remarkably rich in 
minerals, including iron ore from Kachkana, 
Nizhny Tagil, Kushva, and elsewhere; man­
ganese at Ivdel; cobalt, nickel, tungsten, and 
vanadium near the city of Sverdlovsk; bauxite 
at Severouralsk; and beryllium near Asbest. 
One of the largest asbestos deposits in the So­
viet Union occurs at Asbest, and copper, plat- 
inum, and gold are widely distributed. Coal 
and lignite are scarce, and the oblast lacks 
fuel, importing coal from the Kuznetsk Basin 
and natural gas from Tyumen oblast.

On the basis of the minerals, ironworking and 
copper working have been important since the 
early 18th Century, but today there is a varied 
and technologically modem metallurgical in­
dustry. Iron and steel are made at a number 
of centres, including one of the largest in the 
Soviet Union, at Nizhny Tagil; aluminum is 
made at Krasnoturinsk and Kamensk-Ural- 
sky; and nickel is processed at Rezh and cop­
per at several centres. Sverdlovsk and Nizhny 
Tagil are the chief centres of heavy engineer­
ing. The Chemical and timber-working indus­
tries also are highly developed. Pop. (1989 
prelim.) 4,721,000.

Consult
the
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Sverdlovsk, formerly (until 1924) yekate­
rinburg , city and administrative centre of 
Sverdlovsk oblast (province), northwestem 
Russian S.F.S.R., on the Iset River and the 
eastem slope of the Ural Mountains. Near 
the village of Shartash, founded in 1672 by 
Old Believers (emigrating from settled dis­
tricts because of their refusal to accept certain 
reforms in the Russian Orthodox church), 
an ironworks was established in 1721 and 
a fortress in 1722; in 1723 the new settle­
ment was named Yekaterinburg. It grew as 
the centre of an ironworking region on the 
Great Siberian Highway, established in 1783, 
and, after 1878, on the Trans-Siberian Rail­
road. After the October Revolution (1917), 
Yekaterinburg achieved notoriety as the scene 
of execution of the last emperor, Nicholas
II, and his family in July 1918. In 1924 it 
was renamed Sverdlovsk in honour of Ya.M. 
Sverdlov.
Modem Sverdlovsk, with more than 200 fac­

tories, is one of the most important industrial 
centres of the Soviet Union, especially for 
heavy engineering. Metallurgical and Chemical 
machinery, turbines, diesels, and ball hearings 
head a long list of engineering products man­
ufactured there. Some steel is made in the 
city. The Chemical and rubber-tire industries 
are well developed, and there is a range of 
light industries, including the traditional gern 
cutting. The city, laid out on a regulär grid- 
iron pattem, sprawls across the valley of the 
Iset—there dammed to form a series of small 
lakes—and the low, surrounding hills.

Sverdlovsk, the leading cultural centre of the 
Urals, has 13 institutions of higher education, 
including the Urals A.M. Gorky State Uni­
versity (founded 1920), a conservatory, and 
polytechnic, mining, forestry, agricultural, law, 
medical, and teacher-training institutes. The 
Urals branch of the Academy of Sciences of 
the U.S.S.R. and about 50 scientific research
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establishments are located there. Pop. (1983 
est.) 1,269,000.
Sverdlovsk, city, Voroshilovgrad oblast (ad­
ministrative region), Ukrainian Soviet So­
cialist Republic, on the Donets Coal Basin. 
Sverdlovsk, named after the Bolshevik leader 
Yakov Mikhaylovich Sverdlov, is a coal-min­
ing centre especially important for the pro­
duction of anthracite. It also has panel-man- 
ufacturing and food industries. To the east 
lies the Provalsky Steppe, a reserve of natural 
steppe Vegetation. The city was incorporated 
in 1938. Pop. (1983 est.) 79,000.
Sverdrup, H(arald) U(lrik) (b. Nov. 15, 
1888, Sogndal, Nor.—d. Aug. 21, 1957, Oslo), 
Norwegian meteorologist and oceanographer 
known for his studies of the physics, chem­
istry, and biology of the oceans. He explained 
the equatorial countercurrents and helped de­
velop the method of predicting surf and break- 
ers.

Sverdrup was in charge of the scientific work 
on the Maud Expedition to the Arctic from 
1917 until 1925 and was a research associate 
at the Carnegie Institution, Washington, D.C., 
from 1928 until 1939; he was also professor 
of oceanography at the University of Cali­
fornia and director of the Scripps Institution 
of Oceanography, La Jolla, Calif., from 1936 
until 1948, when he became director of the 
North Polar Institute in Oslo.

Sverdrup wrote Oceanography for Meteorolo- 
gists (1942) and was co-author of The Oceans 
(1942) and of Breakers and Surf (1944).
Sverdrup, Johan (b. July 30, 1816, Jarlsberg, 
Nor.—d. Feb. 17, 1892, Kristiania), Norwe­
gian statesman, prime minister (1884-89) of 
Norway’s first ministry of the Venstre (Left or 
Liberal) Party. His appointment to that post 
followed his victory in obtaining ministerial 
representation in the Storting (legislative as­
sembly).

Sverdrup was educated as a lawyer and en­
tered the Storting in 1851. He became leader 
of an Opposition group of city liberals. From 
1862 to 1869 he was president of the Odel- 
sting (lower division of the assembly) and of 
the Storting from 1871 to 1884, when he be­
came prime minister.

Under his ministry, numerous reforms for 
which he had worked since 1851 were autho- 
rized, notably an extension of the franchise 
(1884) and introduction of trial by jury and 
universal conscription (1887).

Soon after 1887 Sverdrup found himself at 
odds with the radical majority of his party 
on questions of religious toleration, on church 
reform, and on the handling of problems of 
Swedish-Norwegian union. A church reform 
bill was defeated, and, in the ensuing 1888 
elections, Sverdrup lost his absolute majority. 
The following year, when a motion of no con­
fidence in his government was proposed in 
the Storting, he resigned.
Sverige: see Sweden.
Sverrir S ig u r d s s o n , Norwegian sverre 
sigurdsson (b. c. 1149, Faeroe Islands—d. 
March 9, 1202, Bergen, Nor.), king of Norway 
(1177-1202) and one of the best known figures 
in medieval Norwegian history. By expanding 
the power of the monarchy and limiting the 
privileges of the church, he provoked civil up- 
risings that were not quelled until 1217.

The son of Gunnhild, a Norwegian woman 
married to a Faeroe Islands man, Sverrir was 
ordained priest at an unusually early age. After 
his mother told him that he was actually the 
son of the former Norwegian king Sigurd II, 
however, he left for Norway (1174) to claim 
the throne. By 1177 he had become leader 
of the Birchlegs, rivals of the incumbent ruler 
Magnus V. A skillful military leader, Sverrir

was proclaimed king in the Trondheim region 
and soundly defeated the forces of Magnus in 
1179. He became sole king of Norway in 1184 
after his troops defeated and killed Magnus.

Sverrir made peace with the exiled archbishop 
Eystein Erlendsson, a supporter of Magnus 
V, after Eystein’s return to Norway in 1183. 
Sverrir’s assertion of royal power to elect bish­
ops and his demand for a reduction in the 
archbishop’s personal armed forces, however, 
alienated Eystein’s successor, Erik Ivarsson, 
who refused to crown Sverrir and fled to Den­
mark with many of the nation’s bishops in 
1190. The remaining bishops crowned Sverrir 
in 1194 but were later excommunicated along 
with the King by Pope Innocent III. To the 
denunciations of the Pope and the interdict 
under which he had been placed, Sverrir re- 
sponded with his “Speech Against the Bishop,” 
the clearest argument of the time in favour of 
secular paramountcy over the church.

In 1196 the dissident bishop of Oslo, Nicholas 
Amesson, joined forces with the exiled arch­
bishop Erik Ivarsson and retumed to Norway 
with a fleet, precipitating the Crosier War, a 
rebellion of the Crosiers, a group headed by 
religious and secular leaders opposed to Sver­
rir’s ecclesiastical and administrative reforms. 
Nicholas gained control of much of eastem 
Norway, won the support of the labouring 
classes, and threatened to advance on the in- 
land territory held by Sverrir before suffering 
serious reverses in 1199. By 1202 Sverrir had 
defeated the Crosier Opposition, but civil war 
continued after his death. He was succeeded 
by his son Haakon III, who made peace with 
the church but died in 1204, only two years 
after assuming office.

An account of Sverrir’s life is given in the 
Icelandic narrative Sverris saga.
Svetämbara (Sanskrit: “white-robed,” or 
“white-clad”), one of the two principal sects 
of Jainism, a religion of India, whose monks 
and nuns wear simple white garments.
This is in contrast to the practice followed by 

the parallel sect, the Digambara (q.v.), which 
does not admit women into the ascetic order 
and whose monks are always nude.

The Svetämbara are concentrated chiefly in 
Gujarät and westem Räjasthän, but they may 
also be found throughout north and central 
India.
Though the date of the schism is given by 

the Svetämbara as ad  83, differences appar- 
ently arose slowly. Inscriptions on unclothed 
Kushän images of the Tirthankara (Jaina 
saviours) suggest that the Svetämbara contin­
ued to worship nude images for some time. 
The earliest image of a Tirthankara wearing a 
lower garment, from Akota, Gujarät state, has 
been ascribed to the late 5th or 6th Century. 
As this is also the time of the last council at 
Valabhï, some scholars suggest that the coun­
cil marked the final Separation of the two 
sects. The council also is credited with the fi­
nal setting down in writing of the Svetämbara 
canon, which is centred on 11 Ahga, or texts, 
the 12th having by that time been lost.
Svevo, Italo, pseudonym of ettore schmitz 
(b. Dec. 19, 1861, Trieste—d. Sept. 13, 1928, 
Motta di Livenza, Italy), Italian novelist and 
short-story writer, a pioneer of the psycholog­
ical novel in Italy.

Svevo (whose pseudonym means Italian 
Swabian) was the son of a German Jewish 
glassware merchant and an Italian mother. 
At 12 he was sent to a boarding school 
near Würzburg, Ger. He later retumed to a 
commercial school in Trieste, but his father’s 
business difficulties forced him to leave school 
and become a bank clerk. He continued to 
read on his own and began to write.

Svevo’s first novel, Una vita (1892; A Life, 
1963), was powerful but rambling; revolution­
ary in its analytical, introspective treatment 
and in its depiction of the agonies of an in- 
effectual hero (a pattem Svevo repeated in

subsequent works), the book was ignored. So 
was its successor, Senilitä (1898; As a Man 
Grows Older, 1932), featuring another bewil- 
dered hero. Svevo had been teaching at a 
commercial school, and, with Senilitä's fail­
ure, he formally gave up writing and became 
engrossed in his father-in-law’s business.

Ironically, business frequently required Svevo 
to visit England in the years that followed, 
and a decisive step in his life was to en- 
gage a young man, James Joyce, in 1907 
as his English tutor in Trieste. They became 
close friends, and Joyce let the middle-aged 
businessman read portions of his unpublished 
Dubliners, after which Svevo timidly produced 
his own two novels. Joyce’s tremendous ad- 
miration for them, along with other factors, 
encouraged Svevo to return to writing. He 
wrote what became his most famous novel, 
La coscienza di Zeno (1923; Confessions of 
Zeno, 1930), a brilliant work in the form of 
a patient’s statement for his psychiatrist. Pub­
lished at Svevo’s own expense, as were his 
other works, this novel was also a failure, un­
til a few years later, when Joyce gave Svevo’s 
work to two French critics, Valéry Larbaud 
and Benjamin Cremieux, who publicized him 
and made him famous. In Italy his reputation 
grew more slowly, though the poet Eugenio 
Montale wrote a laudatory essay on him in a 
1925 issue of L ’Esame.
While working on a sequel to Zeno, 

Svevo was killed in an automobile accident. 
Among posthumously published works are 
two short-story collections, La novella del 
buon vecchio e della bella fanciulla, e altre 
prose inedite e postume (1930; The Nice Old 
Man and the Pretty Girl, 1930), with a preface 
by Montale, and Corto viaggio sentimentale e 
altri racconti inedite (1949; Short Sentimen­
tal Journey and Other Stories, 1967); as well 
as Saggi e pagine sparse (1954; “Essays and 
Scattered Pages”); Commedie (1960), a collec­
tion of dramatic work; and Further Confes­
sions of Zeno (1969), an English translation of 
his incomplete novel. Svevo’s correspondence 
with Montale was published as Lettere (1966). 
Svevo ultimately has been recognized as one 
of the most important figures in modem Ital­
ian literary history.
Sviatopolk-Mirskii, Pyotr Danilovich: see
Svyatopolk-Mirsky, Pyotr Danilovich.
Sviatoslav I (Kievan prince): see Svyatoslav I.
Svinhufvud, Pehr Evind (b. Dec. 15, 1861, 
Sääksmäki, Fin.—d. Feb. 29, 1944, Luumä- 
ki), first chief of state of independent Fin­
land, prime minister and then president, who 
headed the Finnish government during his 
country’s civil war (1918) and in the early

Svinhufvud, detail from an oil painting 
by Antti Favén, 1923; in the Art Gallery 
of Ateneum, Helsinki
By courtesy of the Office of the Prime Minister,
Helsinki

1930s. He was instmmental in suppressing 
Finland’s Communist Party and maintaining 
a rightist regime.

Svinhufvud entered the Finnish Parliament 
in 1894 while Finland was still part of the Rus­
sian Empire. His anti-Russian position earned



427 Svyatoy Vasily Blazhennyhim exile in Siberia from 1914 to 1917. Hav­
ing retumed at the outbreak of the Russian 
Revolution of March 1917, he became prime 
minister of Finland, on November 27. He led 
the victorious “White” government during the 
Finnish Civil War of 1918 and secured (with 
German aid) Finland’s independence from 
Russia. Being pro-German, he resigned after 
Germany’s defeat in World War I and entered 
the conservative National Coalition Party. As 
prime minister from July 5, 1930, to Feb. 
16, 1931, and president from March 2, 1931, 
to Feb. 28, 1937, he aided the rightist Lapua 
Movement in the suppression of the Commu­
nist Party but resisted efforts to tum Finland 
into an authoritarian, antidemocratic state.
Svishtov, also spelled svistov, town, north­
em Bulgaria, on the terraced bank of the 
Danube River. Svishtov is one of the largest 
Bulgarian Danube ports and is a cultural cen­
tre. The Romans built on a strategie site near 
the town in the Ist Century a d . There is lit­
tle historical record of the town during the 
First and Second Bulgarian empires (11 th— 
14th Century), but under the Turks (15th-19th 
Century) it was a major trade and craft centre, 
then called Sistova. During the Russo-Turkish 
War (1877-78), it was damaged several times 
and sacked by the Russians in 1878.

Svishtov is now an agricultural and fish­
ing centre as well as a university town, with 
a higher institute of finance and economics. 
Several important Bulgarian artists and writers 
were bom there. Noteworthy churches include 
those of St. Demetrius (1640) and SS. Peter 
and Paul. Pop. (1986 est.) 30,542.
Svizzera, also spelled svizzra: see Switzer­
land.
Svoboda, Ludvik (b. Nov. 25, 1895, Hroz- 
natin, Moravia, Austrian Empire [now in 
Czechoslovakia]—d. Sept. 20, 1979, Prague), 
president of Czechoslovakia (1968-75) who 
achieved great popularity by resisting the So­
viet Union’s demands during and after its in- 
vasion of August 1968. He was also a national 
hero of two world wars.

Deserting from the Austro-Hungarian army 
during World War I, Svoboda fought in the 
Czechoslovak legion in Russia. After the war 
he rose in the ranks of the Czechoslovak 
army. He was in charge of a battalion at 
the time of the Munich crisis (1938), which 
resulted in the occupation by Germany of 
large parts of Czechoslovakia. After the Ger­
man seizure in March 1939 of what was left 
of his country, Svoboda went underground. 
He organized Czechoslovak refugee units in 
Poland, and, when that country feil during 
World War II, he moved to the Soviet Union 
as head of the Czechoslovak army corps. After 
Czechoslovakia’s liberation in 1945, he was 
appointed minister of defense by President 
Edvard Benes. A Communist sympathizer, 
Svoboda did nothing to prevent the Commu­
nist takeover of Czechoslovakia in 1948.
Although he joined the Communist Party 

in 1948, he was forced out of the army in 
1950, on orders of Joseph Stalin. Imprisoned 
in 1951 during a Stalinist purge, he lived in 
obscurity after his release until an inquiry by 
Nikita S. Khrushchev, then first secretary of 
the Communist Party of the Soviet Union, led 
to his retum to public life as a military writer 
and head of the Klement Gottwald Military 
Academy. He retired in 1959 and was named 
a hero of both the Soviet Union and the 
Czechoslovak Socialist Republic in Novem­
ber 1965. After the overthrow of the conser­
vative regime of Antonin Novotny in 1968, 
Svoboda was elected president of the republic 
on March 30, 1968, on the recommendation 
of Alexander Dubcek, the new first secretary 
of the Communist Party of Czechoslovakia. 
Svoboda firmly resisted Soviet demands and 
played a major role in securing the release 
from the Soviet Union of Dubcek and his

aides, who had been seized during the Soviet 
invasion of August 1968. He left public life in 
1975, largely because of poor health.
Svobodny, also spelled svobodnyj, formerly 
(until 1924) alekseyevsk, city and centre 
of Svobodny rayon (sector), Amur oblast 
(province), Russian Soviet Federated Socialist 
Republic. Situated on the right bank of the 
Zeya River, a tributary of the Amur, and on 
the Trans-Siberian Railroad, it was founded 
in 1912. It is now an important transportation 
centre, having railway shops and serving as the 
operating and repair base for the steamship 
fleet of the Amur River. It also has shipbuild­
ing and metalworking industries. Svobodny is 
connected by highway with Fevralsk, a station 
on the BAM (Baikal-Amur Magistral) rail­
road. Pop. (1987 est.) 78,000.
Svolvaer, chief town and port of the Lo­
foten island group, Nordland fylke (county), 
northem Norway. It is on the southem coast 
of Austvägoya, the easteramost island of the 
group. Svolvaer’s economy is almost entirely 
dependent on cod fisheries; at the height of 
the fishing season (January-April), the town’s 
population sweils by many thousands, as local 
fishermen are joined by others from farther 
south. The town’s industries, ancillary to fish­
ing, include the processing of cod-liver oil and 
the production of fertilizer from fish viscera.

sume their normal activities. These gestures, 
although well-received by the public and the 
press, could not stem the political disaffection 
of the period. In November 1904 the Na­
tional Zemstvo Congress that had met under 
Svyatopolk-Mirsky’s sponsorship sent him a 
series of recommendations for reform. Svy- 
atopolk-Mirsky responded by proposing to 
Tsar Nicholas II the inclusion of members of 
the zemstvos and other bodies in the State 
Council, but this Provision was stmck out by 
the tsar at the last moment and replaced by a 
denunciation of the govemment’s opponents 
as enemies of the state. The resulting procla- 
mation served to widen the breach between 
the government and the agitators for reform. 
Svyatopolk-Mirsky was dismissed from office 
on Jan. 15, 1905, in the wake of the govem- 
ment massacre of peaceful demonstrators on 
January 9 (known as Bloody Sunday).
Svyatoslav I, also spelled sviatoslav, Rus­
sian in full SVYATOSLAV IGOREVICH (d. 972), 
grand prince of Kiev from 945 and the great­
est of the Varangian princes of early Russo- 
Ukrainian history.

He was the son of Grand Prince Igor, prob­
ably the grandson of Rurik, prince of Nov­
gorod; Svyatoslav was the last non-Christian

The fishing port of Svolvaer, Nor.
Mittet Foto A/S

Local shipyards build and repair fishing boats. 
The rugged and bleak countryside around 
Svolvaer has attracted both tourists and artists, 
and the town has become something of an 
artists’ colony. Gunnar Berg (1863-93), a na­
tive of the Lofoten group, painted memorable 
scenes of the everyday life of the local fish- 
erfolk; one of his best-known works hangs in 
Svolvaer’s town hall. Pop. (1970) mun., 3,942.
Svyatopolk-Mirsky, Pyotr Danilovich,
Svyatopolk-Mirsky also spelled sviatopolk- 
mirskii (b. 1857—d. May 29 [May 16, Old 
Style], 1914, St. Petersburg [now Leningrad]), 
Russian minister of the interior during the 
years of prerevolutionary unrest.

Svyatopolk-Mirsky, who owned much land 
and had been governor-general of several 
important districts, was named minister of 
the interior in 1904 upon the assassination 
of his predecessor, the fervently reactionary
V.K. Plehve. The new minister was a man 
of enlightened views who attempted to in­
clude moderate liberal opinion in governmen­
tal policies. The contrast with the preceding 
ministry caused his administration to be re- 
ferred to as the “political spring.” He repealed 
several of the most unpopulär censorship mea­
sures, released a number of zemstvo (district 
and provincial assembly) leaders from inter­
nal exile, and permitted the zemstvos to re-

ruler of the Kievan state. After coming of age 
he began a series of bold military expeditions, 
leaving his mother, Olga, to manage the inter­
nal affairs of the Kievan state until her death 
in 969.
The Russian Primary Chronicle (Povest vre- 

mennykh let) says that Svyatoslav “sent mes- 
sengers to the other lands announcing his in- 
tention to attack them.” Between 963 and 965 
he defeated the Khazars along the lower Don 
River and the Ossetes and Circassians in the 
northem Caucasus; he also attacked the Volga 
Bulgars. In 967 he defeated the Balkan Bulgars 
at the behest of the Byzantines, to whom he 
then refused to cede his conquest. He declared 
his intention of establishing a Russo-Bulgarian 
empire with its Capital at Pereyaslavets (now 
Pereyaslav-Khmelnitsky) on the Danube. In 
971, however, his comparatively small army 
was defeated by a Byzantine force under the 
emperor John I Tzimisces, and Svyatoslav was 
compelled to abandon his claim to Balkan 
territory.

In the spring of 972, while Svyatoslav was 
retuming to Kievan Rus with a small retinue, 
he was ambushed and killed by the Pechenegs 
(a Turkic people) near the cataracts of the 
Dnepr.
Svyatoy Vasily Blazhenny (Moscow): see 
Saint Basil the Blessed.
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Swabia, German Schwaben , historie region 
of southwestem Germany, including what is 
now the southem portion of the Baden-Würt­
temberg Land and the southwestem part of 
the Land of Bavaria in Germany, eastem 
Switzerland, and Alsace.

Swabia’s name is derived from that of the 
Suebi, a Germanic people who, with the Ale- 
manni, occupied the upper Rhine and upper 
Danube region in the 3rd Century a d  and 
spread south to Lake Constance and east to 
the Lech River. Known first as Alemannia, 
the region was called Swabia from the 1 lth 
Century. The Franks under Clovis mastered 
the Alemanni c. a d  500 and govemed them 
by the Lex Alemannomm, a code based on 
Alemannic customary law. By the 7th Century 
Irish missionaries began to introducé Chris­
tianity. Centres of Christian activity included 
the abbeys of St. Gail and of Reichenau 
and the bishoprics of Basel, Constance, and 
Augsburg; most Swabian sees came into the 
archepiscopal province of Mainz.

Swabia was one of the five great Stamm 
(stem, or tribal) duchies of earlier medieval 
Germany—with Franconia, Saxony, Bavaria, 
and Lotharingia (Lorraine)—and was held by 
successive families. Rudolf of Rheinfelden, 
duke in 1057, was set up as German king in 
1077 in Opposition to Henry IV, who in 1079 
appointed the rebel’s son-in-law, Frederick I 
of Hohenstaufen, duke of Swabia. Frederick’s 
grandson was elected German king as Freder­
ick I Barbarossa in 1152; and Swabia remained 
a dynastie possession of the Hohenstaufen un­
til the extinction of their male line in 1268. 
Thereafter, local nobles, especially the counts 
of Württemberg, appropriated the ducal and 
royal lands. The German king Rudolf of 
Habsburg salvaged parts of the duchy for his 
son, Rudolf II of Austria; but by 1313, with 
the death of the latter’s son, the ducal title feil 
out of use.
In the late Middle Ages the so-called Swabian 

leagues played an important part in changing 
stmggles between cities supported by the em­
peror, territorial magnates, and petty nobility. 
In 1321, in the first league, 22 Swabian impe­
rial (free) cities, including Ulm and Augsburg, 
banded together to support Emperor Louis IV 
in retum for his undertaking not to mortgage 
any of them to a vassal; Count Ulrich III 
of Württemberg was induced to join them in 
1340. In Opposition, the Swabian knights in 
1366 formed their own league, the Schlegler- 
bund (from the German Schlegel, Mallet or 
Hammer, on their insignia). In the ensuing 
civil war, Eberhard II, Ulrich IIFs son and suc­
cessor, joined by the Schleglerbund, defeated 
the cities in 1372.
Ulm organized a new league of 14 cities in 

1376, which in 1377 defeated Eberhard U’s 
son Ulrich at Reutlingen and which was a 
force in southem Germany until Eberhard II 
defeated it in 1388. But in 1395, Eberhard III 
of Württemberg toppled the Schleglerbund by 
taking its fortress at Heimsheim.

In 1488 a new, more comprehensive Swabian 
league was formed, at Esslingen, not only of 
the 22 imperial cities but also of the Swabian 
knights’ League of St. George’s Shield, bishops, 
and princes (Tirol, Württemberg, the Palati­
nate, Mainz, Trier, Baden, Hesse, Bavaria, 
Ansbach, and Bayreuth). The league was gov­
emed by a federal council of three colleges 
of princes, cities, and knights calling upon an 
army of 13,000 men. It aided in the rescue 
of the future emperor Maximilian I, Freder­
ick IIFs son, held prisoner in the Netherlands, 
and later was his main support in southem 
Germany. It helped to suppress the Peasants’ 
Revolt (1524-25). The Reformation caused 
the league to be disbanded in 1534.

Between 1500 and 1806 there was a Swabian 
Kreis (circle, or administrative district) of the

empire, and also a Swabian Bench of Cities in 
the old imperial Diet.
Swabian Alp, German swäbische alb, con- 
tinuation of the Jura Mountains in Ba­
den-Württemberg Land (state), southwestem 
Germany. The upland plateau extends ap­
proximately 100 mi (160 km) from the Black 
Forest (Schwarzwald) to the Wörnitz River at 
an average elevation of about 2,300 ft (700 
m). It rises in a steep northwestem scarp 
some 1,300 ft above the valleys of the Neckar, 
Rems, and Fils rivers to its highest peak, 
the Lemberg (3,330 ft [1,015 m]), but slopes 
gradually toward the Danube valley in the 
southeast. Composed of limestones, the range 
is characterized by karstic features such as 
sinkholes, caves, dry valleys, and underground 
watercourses. The region has a raw climate 
and poor upland soils and consequently is 
sparsely populated.
swag, also called festoon, in architecture 
and decoration, carved ornamental motif con­
sisting of stylized flowers, fruit, foliage, and 
cloth, tied together with ribbons that sag in 
the middle and are attached at both ends. 
The distinction is sometimes made between a 
swag and a festoon by limiting the former to 
festoons entirely made up of folds of cloth.

The swag, or festoon, usually carved from

Swag, detail from the monument of Cardinal Piero 
Riario, in the church of SS. Apostoli, Rome, by 
Andrea Bregno and Mino da Fiesoie, 1477
Alinari— Art Resource/EB Inc.

wood or marble, or sometimes modelled in 
piaster in heavy relief, is a prominent decora­
tive motif in all Classical architecture and dec­
oration. It was freely used by both the ancient 
Greeks and Romans. It was also especially 
populär among decorators of the Renaissance, 
many of whom also employed painted swags. 
The ends of the swag are sometimes held by 
carved animals, such as bulls or lions, or they 
may simply be tied into bows with the ribbon 
ends hanging down.
Swahili language, also called kiswahili, or 
kiswahili, Bantu language spoken either as 
a mother tongue or a fluent second language 
primarily on the east coast and islands of 
Africa in an area extending from Lamu Island, 
Kenya, in the north to the southem border of 
Tanzania in the south. (The Bantu languages 
form a subgroup of the Benue-Congo branch 
of the Niger-Congo language family.) Swahili 
is used as a lingua franca in Tanzania, Kenya, 
Zaire, and Uganda.

Swahili has been greatly influenced by Ara­
bic; there are a number of Arabic loanwords 
in the language, including the word swahili 
from Arabic sawähill (a plural adjectival form 
of an Arabic word meaning “of the coast”). 
The oldest preserved Swahili literature, which 
dates from the early 18th Century, is written 
in the Arabic script.

The three most important dialects of Swahili 
are Kiunguja (or KiUnguja), spoken on Zan­
zibar and in the mainland areas of Tanzania; 
Kim vita (or KiMvita), spoken in Mombasa 
and other areas of Kenya; and Kiamu (or 
KiAmu), spoken on the island of Lamu and 
adjoining parts of the coast. Standard Swahili 
is based on the Kiunguja dialect.

Swahili nouns are divided into classes on 
the basis of their singulär and plural prefixes; 
prefixes are also used to bring verbs, adjec- 
tives, and demonstrative and possessive forms 
into agreement with the subject of a sentence.

Thus, in a sentence with wa-tu, “people” (sin­
gulär m-tu, “person”), all the words begin with 
the w-/wa- prefix; e.g., wa-tu w-etu wa-le wa- 
kubwa wa-mekuja: “those big people of ours 
have come.”

Consult the index first

Swahili literature, Swahili also called 
kiswahili, or kiswahili, that body of Creative 
writing done in Swahili, a Bantu language of 
Africa. The earliest preserved Swahili writing, 
from the early 18th Century, is written in 
Arabic script, and subsequent writings were 
primarily in three main dialects: Kiunguja, 
Kimvita, and Kiamu. In the 1930s, British 
colonial authorities, with some assistance from 
local African scholars and writers, formally be­
gan to standardize the language, choosing the 
dialect spoken in Zanzibar Town (Kiunguja) 
as the basis for the Swahili to be used in Pub­
lishing and education throughout East Africa. 
At first, fiction in Swahili mainly consisted 
of stories inspired by indigenous oral narra­
tive traditions, Arabic tales, and translations 
of works by European writers. An important 
exception was James Mbotela’s 1934 histori­
cal novel, Uhuru wa Watumwa (“Freedom for 
the Slaves”), but it was the writing of Shaaban 
Robert (1909-62) that really gave impetus to 
a literature in the new Standard Swahili. The 
works of this Tanganyikan poet, novelist, and 
essayist gained wide circulation in the 1940s, 
’50s, and ’60s and are held in high esteem 
in East Africa today. Two other important 
writers from this period were the Zanzibaris 
Muhammed Saleh Farsy, whose novel Kurwa 
na Doto (1960; “Kurwa and Doto”) is a minor 
classic, and Muhammed Said Abdulla, whose 
first story of a series of detective adventures, 
Mzimu wa Watu wa Kaie (1960; “Shrine of 
the Ancestors”) marked the beginning of a 
transition toward a Swahili fiction that re­
flected the East African experience of industri­
alization, Westemization, and the struggle for 
self-government and development of the post- 
independence society. With the 1965 success 
of the Tanzanian Faraji Katalambulla’s crime 
thriller Simu ya Kifo (“Death Call”), that 
transition was pretty well completed; after the 
mid-1960s, Swahili Publishing grew dramati- 
cally.

Romances, detective fiction, and traditional 
tales continue to be the mainstay of the litera­
ture, but there are several novels and plays that 
examine historical events and contemporary 
social and political problems in a sophisticated 
and stylistically elegant manner; translations 
now also include works by African as well as 
Westem writers. Authors who have received 
local and international acclaim include novel- 
ists Euphrase Kezilahabi and Mohammed S. 
Mohammed and dramatists Ebrahim Hussein 
and Penina O. Mlama of Tanzania as well 
as the Kenyan novelists Ali Jemaadar Amir, 
Katama Mkangi, and P.M. Kareithi.

In addition to Creative writing, there has 
been a long tradition of historical writing in 
Swahili, antedating the colonial era. In more 
recent times, linguistic studies and a body of 
literary criticism in the language have begun 
to develop and grow.
Swains Island, coral atoll, American Samoa, 
southwestem Pacific Ocean, 280 mi (450 km) 
north of Tutuila. The atoll is 15-25 ft (5-8 
m) above sea level; it is circular in shape, with 
8 mi of shoreline, and encloses a freshwater 
lagoon. It has an area of about 1 sq mi (2.6 
sq km). Probably first known to Europeans 
in the 19th Century, the atoll was named for 
a whaling captain. It is not geographically a 
part of the Samoan archipelago and was orig­
inally considered one of the Tokelau Islands. 
The American trader Eli Jennings, who had a 
Samoan wife, claimed the island in 1856, and 
it has remained the property of the family ever



since. From 1916 to 1925 Swains was a part 
of the Gilbert and Ellice Islands. It became 
part of American Samoa in 1925. Copra is the 
chief product. Pop. (1980) 27.
Swakopmund, town, northwestem Namibia, 
on the Atlantic coast about 20 miles (32 km) 
north of the port of Walvis Bay and 175 miles 
(280 km) west of Windhoek, Namibia’s Cap­
ital. During the summer, in December and 
January, the territorial administration moves 
from Windhoek to Swakopmund, where the 
weather is somewhat cooler. It is the country’s 
main seaside resort, fishing being a major at­
traction. The Swakopmund Museum, founded 
in 1951, has sections on natural history, min- 
eralogy, marine life, and history and includes 
a small library. The Rössing uranium mine is 
near Swakopmund. Pop. (1988 est.) 15,500.
Swale, district (borough), county of Kent, 
southeastem England, occupying an area of 
143 square miles (369 square km) along the 
south side of the Thames at its mouth. Swale 
district also includes the Isle of Sheppey, 9 
miles (14 km) long and 4 miles (6 km) wide, 
to the north. The island is separated from 
the mainland (south) by The Swale, a branch 
of the River Medway estuary, which gives its 
name to the district. Land on either side of 
The Swale is marshland, with both salt marsh 
and freshwater aquatic Vegetation, that extends 
the length of the district. Population centres 
on the Isle of Sheppey are concentrated on a 
range of low cliffs along the northem coast 
bordering the Thames estuary. The estuarine 
marshland of the mainland ascends southward 
into a highly fertile and cultivated zone that 
borders on the chalk uplands of the North 
Downs. Agricultural produce grown there in­
cludes hops, apples, and ehernes.
The heavy-industrialized ports of Queenbor- 

ough-in-Sheppey and Sheerness on the Isle of 
Sheppey have deepwater harbours. Container 
facilities opened at Sheerness in 1972, and the 
town has regulär ferry service to Vlissingen 
(Flushing), Neth.

Sittingbourne, the district seat on the main­
land, is the site of an agricultural-research 
complex (founded in 1940). The former me­
dieval port of Faversham east of Sittingbourne 
has a restored pre-19th-century Street and 
has expanded its contemporary port facilities. 
Trade in timber, fertilizers, and petroleum 
products passes through the port. The British 
historian George Finlay (1799-1875) was born 
in Faversham. Pop. (1986 est.) 110,900.
swallow, any of the 74 species of the bird 
family Hirundinidae (order Passeriformes). A 
few, including the bank swallow, are called 
martins (see martin; see also woodswallow; 
for sea swallow, see tern). Swallows are small, 
with pointed narrow wings, short bills, and

Common swallow {Hirundo rustica)
Stephen Dalton from the Natural History Photographic Agency— EB Inc.

small weak feet; some species have forked 
tails. Plumage may be plain or marked with 
metallic blue or green; the sexes look alike in 
most species.

Swallows spend much time in the air, cap- 
turing insects; they are among the most agile 
of passerine birds. For nesting, swallows may 
use a hole or cranny in a tree, burrow into 
a Sandbank, or piaster mud onto a wall or 
ledge to house three to seven white, some­
times speckled, eggs.

Swallows occur worldwide except in the cold- 
est regions and remotest islands. Temperate- 
zone species include long-distance migrants. 
The common swallow (Hirundo rustica) is al­
most worldwide in migration; an American 
species, called barn swallow, may summer 
in Canada and winter in Argentina. The 10 
species of Petrochelidon, which make flask- 
shaped mud nests, include the cliff* swallow (P. 
pyrrhonota), the bird of San Juan Capistrano 
Mission, in California; as with other swallows, 
it has strong homing instincts.
swallow plover (bird): see pratincole. 
swallow-shrike (bird): see woodswallow.
swallow-tanager (Tersina viridis), bird of 
northem South America, the sole member of 
the subfamily Tersininae, family Emberizidae;

Swallow-tanager (Tersina viridis)
Painting by Murreil Butler

some authors give it family rank (Tersinidae). 
About 15 cm (6 inches) long, it resembles a 
tanager with long wings and a swallowlike bill. 
The male is light blue, with black markings; 
the female is mostly green. Swallow-tanagers 
catch insects on the wing and also eat large 
fruits, ejecting the seeds and filling their throat 
pouches with the pulp. They breed in tree 
holes, sandbanks, and wall crevices.
swallowing, also called deglutition , the act 
of passing food from the mouth, by way of 
the pharynx (or throat) and esophagus, to the 
stomach. Three stages are involved in swal­
lowing food.
The first begins in the mouth. There, food is 

mixed with saliva for lubrication and placed 
on the back of the tongue. The mouth closes, 
and the soft portion of the roof of the mouth 
(soft palate) rises so that the passageway be­
tween the nasal and oral cavities is closed off. 
The tongue rolls backward, propelling food 
into the oral pharynx, a chamber behind the 
mouth that functions to transport food and 
air.

Once food enters the pharynx, the second 
stage of swallowing begins. Respiration is tem- 
porarily inhibited as the larynx, or voice box,

429 swallowtail butterfly

rises to close the glottis (the opening to the 
air passage). Pressure within the mouth and 
pharynx pushes food toward the esophagus. 
At the beginning of the esophagus there is 
a muscular constrictor, the upper esophageal 
sphincter, which relaxes and opens when 
food approaches. Food passes from the phar­
ynx into the esophagus; the upper esophageal 
sphincter then immediately closes, preventing 
flow of food back into the mouth.

Once food is in the esophagus, the final 
phase of swallowing begins. The larynx low- 
ers, the glottis opens, and breathing resumes. 
From the time food leaves the mouth until 
it passes the upper sphincter, only about one 
second of time elapses, during which all these 
body mechanisms spontaneously occur. After 
passing the upper sphincter, movements in the 
esophagus carry food to the stomach. Rhyth­
mic muscular contractions (peristaltic waves) 
and pressure within the esophagus push the 
food downward. Folds in the esophageal wall 
stretch out as materials pass by them and again 
contract once they have passed. At the lower 
end of the esophagus, the lower esophageal 
sphincter relaxes and food enters the stomach; 
the sphincter then closes again to prevent re- 
flux of gastric juices and food materials.

Swallowing is basically an involuntary re­
flex; one cannot swallow unless there is saliva 
or some substance to be swallowed. Initially, 
food is voluntarily moved to the rear of the 
oral cavity, but once food reaches the back of 
the mouth, the reflex to swallow takes over 
and cannot be retracted.

Swallowing is influenced by bodily position. 
Liquids swallowed when the body is in an 
upright or horizontal position flow by gravity 
rapidly to the stomach; in the head-down posi­
tion, however, liquids remain at the beginning 
of the esophagus and several swallows and 
peristaltic waves may be necessary to evacuate 
the liquid. If a person swallows food connected 
to a string with counterweights attached out­
side of the body, he can only overcome 5 
to 10 grams of weight resistance. Dogs can 
swallow food with a resistance of 50 to 500 
grams. Essentially, the swallowing capacity of 
human beings is much weaker than that of 
other animals. The temperature of foods also 
affects a person’s swallowing capacity. Very 
cold liquids (1 ° to 3° C, or 34° to 37° F) slow 
down or completely stop peristaltic movement 
in the esophagus. In contrast, liquids at high 
temperature (58°-61° C, or 136°-142° F) in­
crease peristaltic movements.
Afflictions affecting swallowing include paral­

ysis of the pharynx, failure of the esophageal 
sphincters to open properly, and spastic con­
tractions of the esophageal muscle walls. Any 
of these may be caused by physical or psycho­
logical complications.
swallowtail butterfly, any member of the in­
sect subfamily Papilioninae of the cosmopoli- 
tan family Papilionidae (order Lepidoptera). 
The swallowtail butterflies (Papilio), found

Giant swallowtail (Papilio cresphontes)
Ray Glover from The National Audobon Society Collection/Photo 
Researchers— EB Inc.
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worldwide except in the Arctic, are named 
for the characteristic taillike extensions of the 
hindwings, although many species are tailless. 
Colour patterns vary; many species have yel­
low, orange, red, green, or blue markings on 
an iridescent black, blue, or green background. 
Sexual and seasonal differences in coloration 
also occur. Many swallowtails mimic the col­
oration and patterns of butterflies that are 
protected by a bad taste.

The brightly coloured larvae feed on foliage. 
Black and yellow eyelike spots on the thorax 
of some larvae resemble the head of a snake. 
Many have scent glands and discharge a bad- 
smelling substance when dislurbed.
swami: see sädhu and swämi.
Swämi-Näräyani, also spelled sw äm inärä- 
y a n a , Hindu reform sect with a large populär 
following in Gujarät state. It arose primarily 
as a protest against the corrupt practices said 
to have developed during the 19th Century 
among the Vallabhäcärya, a prominent devo- 
tional sect renowned for the deference paid 
to its gurus (spiritual leaders). The sect was 
founded in Ahmedabad about 1804 by Swämi 
Näräyana, who emphasized the observance of 
traditional Hindu law, particularly in matters 
of caste, diet, and ritual. The sect worships 
Krishna (Krsna) and also the five major gods 
of orthodox Hinduism, and it employs the 
Vallabha mantra (prayer formula). The doc­
trines of the founder are collected along with 
selections from Hindu scriptures in an anthol- 
ogy called the Siksäpätn.
Swaminathan, M(onkombu) S(ambisi- 
van) (b. Aug. 7, 1925, Kumbakonam, Tamil 
Nadu, India), Indian geneticist and interna­
tional administrator, renowned for his leading 
role in India’s “Green Revolution,” a program 
under which high-yield varieties of wheat and 
rice seedlings were planted in the fields of 
poor farmers.

Swaminathan, the son of a surgeon, was ed­
ucated in India and at the University of Cam­
bridge (Ph.D., 1952) as a geneticist. During 
the next two decades he held a number of 
research and administrative positions (mostly 
in the Indian civil service). While working 
in these positions he helped introducé Mex­
ican semidwarf wheat plants to Indian fields 
and helped to bring about greater acceptance 
of modern farming methods. From 1972 to 
1979 he was director general of the Indian 
Council of Agricultural Research, and he was 
minister of Agriculture from 1979 to 1980. 
He served as director general of the Interna­
tional Rice Research Institute (1982-88) and 
became president of the International Union 
for the Conservation of Nature and Natural 
Resources in 1988.
Swammerdam, Jan (b. Feb. 12, 1637, 
Amsterdam—d. Feb. 15, 1680, Amsterdam), 
Dutch naturalist, considered the most accu­
rate of classical microscopists, who was the 
first to observe and describe red blood cells 
(1658).

Swammerdam completed medical studies in 
1667 but never practiced medicine, devot- 
ing himself to microscopical investigations 
instead. Tuming to the study of insects, he 
accurately described and illustrated the life 
histories and anatomy of many species. His 
observations of their development led him 
to separate insects into four major divisions, 
according to the degree and type of meta- 
morphosis. Three of these divisions have been 
more or less retained in modem Classification.

During the period he devoted to exhaustive 
entomological research (1667-73), he com­
pleted A General History of Insects, popularly 
recognized as a major work at the time, and 
the Bible of Nature, one of the finest collections 
of microscopical observations ever published.

In these works he corrected the physiologist 
Marcello Malpighi’s conceptions of the insect 
brain and nervous system and opposed the 
physician William Harvey’s inconsistent in­
terpretation of insect metamorphosis. He also 
demonstrated the presence of butterfly wings 
in Caterpillars about to undergo pupation.

Studying the anatomy of the tadpole and the 
adult frog, he noted a cleavage in the egg and 
discovered valves in the lymphatic vessels, 
now known as Swammerdam valves. He de­
scribed the ovarian follicles of mammals in the 
same year as the physician Reinier de Graaf 
(1672) and devised improved techniques for 
injecting wax and dyes into cadavers, which 
had important consequences for the study of 
human anatomy. His ingenious experiments 
showed that muscles alter in shape but not 
in size during contraction, contradicting the 
classic Greek physician Galen’s populär the­
ory that a material fluid passing through the 
nerves is responsible for the movement.

After his father refused to continue his finan­
cial support, Swammerdam suffered extreme 
privations. Subject in the last years of his life 
to fits of depression, he sought relief by be­
coming a disciple of the religious enthusiast 
Antoinette Bourignon.
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swamp, wetland ecosystem characterized by 
mineral soils with poor drainage and by plant 
life dominated by trees. The latter charac­
teristic distinguishes a swamp from a marsh, 
in which plant life consists largely of grasses. 
Swamps are found throughout the world. 
They exist in areas with poor drainage and 
sufficiënt water supply to keep the ground wa- 
terlogged, and they have a high enough supply 
of minerals in the water to stimulate decay 
of organisms and prevent the accumulation 
of organic materials. They are often found in 
regions of low relief associated with rivers that 
supply the water. Compare marsh.

Rivers in mature valleys frequently have ex­
tensive marshes and swamps along their sides. 
Floodplains elevated only a few feet above 
river level, abandoned river channels, and 
oxbows may have standing or sluggishly flow­
ing water for appreciable parts of the year and 
thus support swamps and marshes.

River swamps are abundant along the Coastal 
plain in the southeastem United States. They 
are delightfully described in their primeval 
condition by William Bartram in his account 
Travels through North and South Carolina, 
Georgia, East and West Florida written in 
1791. These were the swamps that Francis 
Marion used so successfully to escape the 
British forces during the Revolutionary War 
and the source of his nickname, “the old 
swamp fox.”
The great Dismal Swamp, of North Carolina 

and Virginia, actually a mixture of water- 
ways, swamps, and marshes, is a coastal-plain 
swamp, although it is not associated with 
a large river. The Mississippi and its lower 
tributaries, such as the Red River and par­
allel rivers in eastern Texas, have extensive 
swamps along the sluggish portions that flow 
through the Coastal plain. The Parana and 
Paraguay rivers in South America have exten­
sive swamps and marshes along their courses. 
A mixture of swamps and marshes in Georgia 
called the Okefenokee Swamp is the source of 
the Suwannee River.

The Florida Everglades constitutes a unique 
marsh-swamp combination growing on a 
limestone base. Because the region is near sea 
level, the water from the abundant rains does 
not drain but remains on the surface. Large 
cypress swamps occur to the northwest of the 
Everglades.

Topography and water supply are the two 
most important features in determining the 
distribution of freshwater swamps. The nature 
of soils and bedrock is of importance in deter­
mining the drainage in a region, but wetlands 
may exist locally on any base from sands to 
impervious rock.

The flow of water through wetlands is slow 
because of low gradients and retarding effects 
of the Vegetation. Dead plant matter settles 
rather than being washed away. The slow re- 
placement and lack of turbulence in the water 
result in a low rate of oxygen supply. Decay of 
the dead Vegetation quickly uses up what oxy­
gen is supplied, so that the mud and bottom 
waters are low or lacking in oxygen content. 
Under these conditions, the decay of organic 
matter is incomplete. This causes an accumu­
lation of the more resistant fraction (humates 
and tannins) in the substratum. The familiar 
swamp water, varying from yellow to such a 
deep brown that it resembles strong tea or 
root beer, is the result.

The number of plant species in swamps is 
few compared to the numbers that grow on 
well-watered but not waterlogged land. Cat- 
tails (Typha) and common reeds (Phragmites) 
are familiar swamp species around the world. 
Papyrus, a sedge, is widespread in the tropics. 
Bald cypress is an example of a tree adapted 
to growth in swamps, but gums, willows, 
alders, and maples are also common. Tropi­
cal swamps have many tree species including 
palms.

Salt swamps are formed by seawater flood- 
ing and draining, which exposes flat areas of 
intertidal land. Regularly flooded, protected 
areas develop mangrove swamps in tropical 
and subtropical regions. Mangroves will grow 
in pure sand at the edge of the sea. Extensive 
swamps develop mainly where land runoff 
is sufficiënt to bring a supply of Sediments 
that accumulate and extend the swamp. The 
deltas of the Mekong, Amazon, Congo, and 
Ganges and the north coast of Australia and 
of Sumatra have notable and extensive man­
grove swamps.

Tropical swamp trees often develop but- 
tresses that apparently help support them, 
though buttresses are also common on many 
upland trees in the tropics. Generally, all 
swamp trees lack deep-growing roots. Roots 
tend to stay near the surface, probably be­
cause of the lack of oxygen in the soil. Being 
near the surface gives a large lateral spread 
to the root system, which also gives the tree 
support against lateral stresses from winds or 
water flow. The shallowness of the roots also 
often produces the appearance of buttresses in 
temperate swamp trees because the beginnings 
of the roots, usually hidden in the soil, are 
visible at the surface.

Different species of trees that grow in tempo­
rary swamps differ considerably in their resis­
tance to submersion—i.e., to lack of oxygen. 
This is serious during the submersion period 
but is not a problem in drier periods, at least in 
the shallow layers of the soil. In North Ameri­
can swamps, alders and willows will survive or 
even thrive on land immersed for periods as 
long as one month, whereas red gum survives 
only about two weeks. Cottonwood begins to 
show the effects of submergence after only 
two days and survives only one week.

The tops of mangrove trees shelter a diverse 
group of animals that are unaffected by seawa­
ter, because they never contact it. In general, 
swamp animals are little affected by wetland 
conditions except as those conditions affect 
the species of trees growing in the swamp. 
Whereas the diversity of plants is limited by 
the stresses that the presence of water entails, 
the animal diversity is more a reflection of the 
plant diversity than the nature of the water 
supply.
swamp cricket frog, also called swamp tree 
frog: see chorus frog.



swamp deer, common name for the ba- 
rasingha (q.v.) of India and for the marsh 
deer (Blastocerus dichotomus), a large reddish 
brown deer of South American marshes.
swamp eei, any of about 15 species of 
slim, eel-like fish comprising the order Syn- 
branchiformes. Swamp eels, unrelated to true 
eels (Anguilliformes), are found in fresh and 
brackish waters of the tropics. They appear 
to be related to the order Perciformes. They 
range from about 20 to 70 centimetres (8 to 
28 inches) in length and either are scaleless or 
have very small scales. The dorsal and anal fins 
are low and continuous around the tail tip, 
and the gills often have only a single extemal 
opening, on the throat. In some species, the 
gills themselves are small, the fish relying on 
oxygen absorbed through the membranes of 
the throat or intestine. In the Orient, swamp 
eels are valued as food and are sometimes 
kept in ponds or rice fields.
swamp fever: see equine infectious anemia. 
Swamp Fox, The: see Marion, Francis, 
swamp maple: see red maple.
swamp pheasant, also called pheasant cou- 
cal, bird species of the cuckoo family (Cucu- 
lidae). See coucal.
swan, largest waterfowl species of subfam­
ily Anserinae, family Anatidae (q.v.; order 
Anseriformes). Most swans are classified in

Mute swan (Cygnus olor) and cygnet
Arthur W. Ambier—The National Audubon Society Collection/Photo 
Researchers

the genus Cygnus. Swans are gracefuliy long- 
necked, heavy-bodied, big-footed birds that 
glide majestically when swimming and fly with 
slow wingbeats and with necks outstretched. 
They migrate in diagonal formation or V-for- 
mation at great heights: no other waterfowl 
moves as fast on the water or in the air. 
They feed by dabbling (not diving) in shal- 
lows for aquatic plants. Swimming or Stand­
ing, the mute (C olor) and black (C. atratus) 
swans often tuck one foot over the back. Male 
swans, called cobs, and females, called pens, 
look alike. Legend to the contrary, swans ut- 
ter a variety of sounds from the windpipe, 
which in some species is looped within the 
breastbone (as in cranes); even the mute swan, 
the least vocal species, often hisses, makes 
soft snoring sounds, or grunts sharply. Swans 
are sociable except in breeding season. They 
mate for life. Courtship involves mutual bill 
dipping or head-to-head posturing. The pen 
incubates, on average, a half-dozen pale, un- 
marked eggs, on a heap of Vegetation, while 
the cob keeps dose guard; in some species 
he takes his turn at brooding. After repulsing 
an enemy, swans utter a triumph note, as 
geese do. The young, called cygnets, emerge 
short-necked and thickly downed; though ca­
pable of running and swimming a few hours 
after hatching, they are carefully tended for

several months: in some species they may ride 
about on their mother’s back. Immature birds 
wear mottled gray or brown plumage for two 
or more years. Swans mature in the third or 
fourth year and live perhaps 20 years in the 
wild and 50 years or more in captivity.

Of the seven or eight species—some of them 
probably races of a species, as indicated be­
low by scientific names in parentheses—five 
are all-white, black-legged birds of the North­
ern Hemisphere: the mute swan, with a black 
knob at the base of its orange bill, curved pos- 
ture of the neck, and aggressive wing arching; 
the trumpeter swan (C. cygnus buccinator), 
named for its far-carrying low-pitched call and 
having an all-black bill; the whooper swan (C. 
cygnus cygnus), a noisy bird with black bill 
having a conspicuous yellow base; the simi­
lar but smaller and quieter Bewick’s swan (C. 
columbianus bewickii)—of which Jankowski’s 
swan (C. columbianus jankowskii) may be 
merely the eastem race; and the whistling 
swan (C. columbianus columbianus), named 
for its voice, and having a black bill with, usu­
ally, a small yellow spot near the eye. Some 
omithologists (especially in the United States) 
place the last four swans in the genus Olor, 
reserving Cygnus for the mute swan.

Once threatened with extinction—fewer than 
100 birds were counted in the United States in 
1935—the trumpeter swan has made a strong 
comeback in the national parks of the Western 
United States and Canada, but the total popu­
lation in the mid-1970s was only about 2,000. 
It is the largest swan—about 1.7 m (5 V2 ft) long, 
with a 3-m (10-ft) wingspan—but it weighs 
less than the mute swan, which at 23 kilo­
grams (50 pounds) is the heaviest flying bird.

The Southern Hemisphere has the black 
swan (Australia) and two pink-legged forms 
(South America): the black-necked swan (C. 
melancoriphus), an especially bad-tempered 
but beautiful bird, with white body, black 
neck and head, and prominent red caruncle 
(fleshy outgrowth) on the bill; and the 
coscoroba (Coscoroba coscoroba), an all-white 
bird that is usually considered the smallest 
swan but may have affinities with the whistling 
duck (q.v.).
Swan, Sir Joseph Wilson (b. Oct. 31, 1828, 
Sunderland, Durham, Eng.—d. May 27, 1914, 
Warlingham, Surrey), English physicist and 
chemist who produced an early electric light 
bulb and invented the dry photographic plate,

Joseph Swan, pencil drawing by M. 
Agnes Cohen, 1894; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

an important improvement in photography 
and a step in the development of modern 
photographic film.
After serving his apprenticeship with a drug- 

gist in his native town, Swan became first 
assistant and later partner in a firm of manu­
facturing chemists in Newcastle. Working with 
wet photographic plates, he noticed that heat 
increased the sensitivity of the silver bromide 
emulsion. By 1871 he had devised a method 
of drying the wet plates, initiating the age of

431 Swan River

convenience in photography. Eight years later 
he patented bromide paper, the paper com­
monly used in modem photographic prints.

Some years earlier, in 1860, Swan developed 
a primitive electric light, one that utilized a 
filament of carbonized paper in an evacuated 
glass bulb. Lack of a good vacuum and an 
adequate electric source, however, resulted in 
a short lifetime for the bulb and inefficiënt 
light. His design was substantially the one used 
by Thomas A. Edison nearly 20 years later. 
In 1880, after the improvement of vacuum 
techniques, both Swan and Edison produced 
a practical light bulb. Three years later, while 
searching for a better carbon filament for his 
light bulb, Swan patented a process for squeez- 
ing nitrocellulose through holes to form fibres. 
In 1885 he exhibited his equipment and some 
articles made from the artificial fibres. The 
textile industry has utilized his process. Swan 
was knighted in 1904.
Swan Hill, city, northern Victoria, Australia, 
on the Murray River, northwest of Melbourne. 
It is the chief market centre for the South­
ern section of the irrigated Riverina district 
of New South Wales. The site was named 
in the 1830s by the explorer Thomas (later 
Sir Thomas) Mitchell, who was kept sleepless 
there by the calls of swans. Settled in 1846 by 
sheepherders, the community prospered as a 
river port during the paddle-steamer era. Situ­
ated in an area of intense fruit, grape, wheat, 
dairy, and vegetable farming, the city has fac- 
tories to process the crops. Other industries 
include engineering and plasterboard manu­
facture. Swan Hill holds an annual Shake- 
spearean festival. It became a shire in 1893, 
a borough in 1939, and a city in 1965. Pop. 
(1981) 8,398.
Swan Islands, Spanish islas del cisne, 
two islets (Greater and Lesser Swan) in the 
Caribbean Sea, 97 mi (156 km) north of Hon­
duras. Discovered by Christopher Columbus 
on St. Anne’s day in 1502, they were named 
Islas Santa Ana. The islands, only 3 sq mi (8 
sq km) in area, served as a pirate haunt from 
the 16th through the 18th Century. In 1775 
they appeared on a map as the Swan Islands. 
The notorious U.S. filibuster William Walker 
occupied them in 1860; following his death, 
Honduras staked its claim in 1861. They 
were placed under United States sovereignty 
in 1863 by the Guano Islands Act. Since then 
they have been prized by guano hunters and 
turtle fishermen. The islands were tumed over 
to Honduras in November 1971. Weather, 
navigation, and communication stations there 
are still operated by the United States by 
agreement with Honduras. Pop. (1970) 22.
Swan River, ephemeral river of southwestem 
Western Australia. It rises in the hills south of 
Corrigin as the Avon and flows 224 mi (360 
km) northwest and Southwest past Northam 
and Perth to the Indian Ocean at Freman- 
tle. It is known as the Swan only along its 
lower 60-mi course. The rivers Helena (site of 
Mundaring Weir) and Canning are left-bank 
tributaries. Dry during much of the summer 
and autumn, the river runs through steep 
gorges and rapids on its upper course, widen- 
ing at the coast to form two shallow tidal 
basins (Perth and Melville waters). A cause- 
way was completed across the river at Perth 
in 1843 and a bridge at Fremantle in 1866. 
Above Perth, its banks are lined with vine- 
yards and market gardens.

The river in its lower reaches, explored in 
1697 by Willem de Vlamingh, was named for 
the black swans found there. Westem Austra- 
lia’s first free settlement was made on its 
banksin 1829.
Swan River, town, westem Manitoba, 
Canada, on the Swan River near the Sas-
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katchewan border and west of Lake Win- 
nipegosis, 310 mi (500 km) northwest of 
Winnipeg. In the early 1800s there was in­
tense fur-trading rivalry in the area between 
the Hudson’s Bay and the North West Compa­
nies. The settlement, then called Livingston, 
became the legislative headquarters of the 
North West Territories and of the North West 
Mounted Police in 1875. Homesteaders of 
varied nationalities moved to the locality after 
the Canadian Northern Railway reached the 
site in 1898. The town is now a farming and 
lumbering centre. The Northwest Round-up 
and Agricultural Fair is an annual (July) event. 
Porcupine Provincial Forest (north) and Duck 
Mountain Provincial Park and Forest (south) 
are nearby. Inc. 1908. Pop. (1981) 3,782.
Swan Service, set of porcelain tableware 
made at the Meissen factory in Germany be­
tween 1737 and 1741 by Johann Joachim 
Kandier and Johann Friedrich Eberlein. Made 
for Heinrich, Graf von Brühl, the factory di-

Verrière from the Swan Service modelled by Johann 
Joachim Kändler and Johann Friedrich Eberlein, 
Meissen, Ger., 1738
The Antique Porcelain Company, The Antique Company of New York, Inc.

rector, it was composed of 2,200 pieces mod­
elled and painted in the Rococo style with 
such motifs as swans and water nymphs.
Swan Theatre, Elizabethan Bankside theatre 
in London, built c. 1596 by Francis Langley. 
A description and a sketch of the Swan made 
by John de Witt of Utrecht (the sketch copied 
by Arend van Buchell) have proved most use­
ful in attempts to reconstruct the Elizabethan 
theatre. The last known mention of the Swan 
was in 1632.
Swanscombe skull, human fossil remnants, 
consisting of two fossil parietals and the occip- 
ital of a young female, found in well-stratified 
gravels of the Thames River, Swanscombe, 
Kent, Eng., in 1935, 1936, and 1955. Chem­
ical tests and associated faunal remains and 
Acheulian hand axes date the human bones 
accurately to the Second (Mindel-Riss) In- 
terglacial Period (about 200,000 years ago). 
Detailed study of the bones has failed to 
justify a specific distinction from the cor­
responding bones of modern human skulls, 
even though those of the Swanscombe skull 
show minor differences from those of modern 
man—particularly in the occipital bone. The 
Swanscombe skull predates Neanderthal man 
and is usually classified as an early subspecies 
of Homo sapiens, called Homo sapiens heidel- 
bergensis.
Swansea, Welsh abertawe, city, district, dis­
trict seat, and seat of West Glamorgan (q.v.) 
county, Wales, located on the Bristol Channel 
at the mouth of the River Tawe. In the early 
12th Century the Norman Henry de Newburgh 
built a castle there, which was later destroyed 
by Owen Glendower. The old parish Church 
of St. Mary was rebuilt in 1959 after being 
destroyed in World War II.

Up to the early 18th Century Swansea was 
a small market town but already a significant 
coal port; thereafter, it grew steadily as an in­

dustrial centre. Locally outcropping coal was 
used in the smelting of imported copper after 
1717, and the industry prospered so much 
that by the mid-19th Century its Metal Ex­
change was the centre of world trade in cop­
per. Its subsequent collapse was mainly owing 
to foreign competition; but other nonferrous 
metal-making activities had developed in and 
around Swansea. Lead and zinc, nickel (the 
Clydach works being for a time the world’s 
largest), and especially tinplate production 
were heavily concentrated there; but all have 
contracted since 1918, though the lead-zinc 
works at Llansamlet and nickel working at 
Clydach are still important. The old tinplate 
handmills, all now closed, have been replaced 
locally by the cold-reduction mill at Velin- 
dre, just north of Swansea, using steel from 
Port Talbot. Other postwar additions to the 
town’s industrial structure include aluminum 
production, a variety of light industries on 
the Fforestfach estate, and vehicle-component 
manufacture. In 1921 an oil refinery was 
opened at Llandarcy, on the eastern edge of 
the town; after a pipeline was built in 1960 
from Milford Haven to supplement supplies 
through Swansea docks, the refinery was en- 
larged, and it now also supplies a petrochem- 
ical plant at Baglan, near Neath.

Swansea also prospered as a port for the 
anthracite mines of the westem coalfield in 
South Wales. A canal built along the Swansea 
Valley in 1798 and railways constmcted dur­
ing the 19th Century linked the port with the 
coalfield, and new docks built after 1852 in­
creased the port’s capacity. Coal shipments, 
however, have greatly diminished since 1913.
Together with its industrial expansion, 

Swansea became the chief shopping and ser­
vice centre for Southwest Wales. It has a 
university college with a special reputation in 
engineering and metallurgy. The Glynn Viv- 
ian Art Gallery was opened in 1911, and in 
1934 a new guildhall was erected, notable for 
its naval collection. The town centre was al­
most totally destroyed by German bombing 
in 1941 but has been redeveloped. Swansea 
has a tourist trade based upon the extensive 
beaches of Swansea Bay and the attractive 
Gower coast. The poet Dylan Thomas was 
born there and celebrated the region in his 
work.

Swansea district was created in 1974 and 
covers an area of 95 sq mi (245 sq km), ex- 
tending to the west and Southwest of the city 
to emcompass the entire Gower peninsula, 
well-known for its sandy beaches and scenic 
rocky cliffs. It borders the districts of Lliw 
Valley to the north and Neath to the east. 
Palaeolithic human remains were discovered 
in one of the Paviland Caves, just west of 
Port Eynon. The peninsula is rieh in prehis­
torie hill-forts and burial chambers as well as 
13th-century castles and churches. Much of 
the coast is an area of outstanding beauty, at- 
tracting a significant number of tourists year 
round. Mumbles, on the eastern coast, is the 
largest resort town. Inland, the peninsula is 
used for agriculture, with dairying and some 
market gardening. Pop. (1981 prelim.) city, 
167,796; (1983 est.) district, 187,900.
Swanson, Gloria, original name gloria 
may  josephine svensson (b. March 17, 1899, 
Chicago—d. April 4, 1983, New York City), 
motion-picture, stage, and television actress, 
known primarily as a glamorous Hollywood 
star during the 1920s and as the fading movie 
queen Norma Desmond in the 1950 film Sun­
set Boulevard.

She was the only child of a civilian official 
of the U.S. Army transport service, whose 
work during Gloria’s childhood took the fam­
ily to Florida, Texas, and Puerto Rico. While 
touring the Essanay film studio during a visit 
to an aunt in Chicago when she was 14 
years old, she asked if she could appear in a 
crowd scene. She enjoyed the work, stayed on

as an extra, and was soon playing bit roles 
in two-reel comedies. Her parents separated 
in 1916, however, and she and her mother 
moved to Hollywood, where Swanson got a 
job at the Mack Sennett studio.

After establishing herseif as both a bathing 
beauty and a comedienne, she was hired by 
Cecil B. DeMille and between 1921 and 1926 
achieved stardom in a series of feature films 
that included Don’t Change Your Husband, 
Male and Female, Zaza, Bluebeard’s Eighth 
Wife, and Madame Sans Gene. She then 
formed her own production Company, mak­
ing such pictures as Sadie Thompson, Queen 
Kelly (unfinished), and her first talkie, The 
Trespasser. After several lighter vehicles, she 
tired of the poor scripts available, stopped 
making films, and started several business 
ventures outside the motion picture industry. 
In 1948 she starred in her own weekly televi­
sion show, “The Gloria Swanson Hour” and 
two years later made a historie motion-pic­
ture comeback in the highly acclaimed Sunset 
Boulevard. Although she appeared in a few 
later films, she devoted most of the remainder 
of her career to television and the theatre— 
appearing in such plays as Twentieth Century, 
Nina, and Butterflies are Free. Her autobiog­
raphy, Swanson on Swanson, was published 
in 1980.
Swanton, John Reed (b. Feb. 19, 1873, Gar­
diner, Maine, U.S.—d. May 2, 1958, Newton, 
Mass.), U.S. anthropologist and a foremost 
student of North American Indian ethnology. 
His contributions to knowledge of the Indians 
of the southeastem United States significantly 
developed the discipline of ethnohistory.

Swanton studied with anthropologist Franz 
Boas at Columbia University for two years but 
received his Ph.D. from Harvard University 
in 1900. He immediately joined the Bureau of 
American Ethnology of the Smithsonian In­
stitution, Washington, D.C., remaining until 
1944. His first fieldwork, in British Columbia 
(1900-01) and southeastem Alaska (1903— 
04), resulted in more than 20 monographs 
and articles on the ethnology, folklore, and 
languages of the Northwest Coast Indians. His 
study of one particular tribe, Contributions to 
the Ethnography of the Haida (1905), is still 
considered definitive. His studies also led him 
to oppose 19th-century views on the evolu­
tion of all societies through stages of cultural 
development based on certain Systems of kin­
ship.

About 1905 Swanton began studying the In­
dians of the Southeast. Touching on all as­
pects of the ethnology of the region, including 
linguistic and theoretical problems, he largely 
developed the modern techniques of histori­
cal anthropology. In 16 lengthy monographs 
and some 100 articles, he recorded virtu­
ally everything known on the history, move­
ments, material culture, social organization, 
religion, and languages of a number of the 
Siouan and Muskhogean tribes, including the 
Natchez, Chitimacha, Caddo, Creek, Choctaw, 
and Chickasaw. Among his major works are 
Final Report of the United States DeSoto Ex­
pedition Commission (1939), Indians of the 
Southeastern United States (1946), and The 
Indian Tribes of North America (1952).
SWAPO: see South West Africa People’s 
Organization.
Swartberg, also spelled swartberge, moun­
tain range in Southern Cape Province, South 
Africa, extending east-west for 150 mi (240 
km) from near the town of Willowmore to the 
edge of the Witteberge, roughly parallel with 
the Indian Ocean coast. The Swartberg is the 
banier dividing the semi-arid Great Karroo 
(north) and Little Karroo (south) plateaus. 
Highest elevations range from between 5,500 
and 7,500 ft (1,650 and 2,300 m). Small reser­
voirs amid the peaks supply water to adjacent 
lowland areas; and gorges, secluded valleys,



sheer rock faces, and caves are populär with 
the adventuresome.
Swarthmore, borough, Delaware County, 
southeastem Pennsylvania, U.S., a southwest­
em suburb of Philadelphia. The commu­
nity developed around Swarthmore College, 
founded in 1864 by the Hicksite body of the 
Society of Friends (nonsectarian since 1911) 
and named for Swarthmore Hall, home of 
George Fox, the society’s founder. The system 
of honours courses was initiated at the col­
lege in 1921 by Frank Aydelotte (1880-1956), 
later president of the college. The restored 
Benjamin West House (1724), birthplace of 
the celebrated artist, is on the campus. Inc. 
1893. Pop. (1980) 5,950.
Swartkrans, one of three neighbouring South 
African sites where important fossil hominid 
remains have been found. See Sterkfontein.
swastika, equilateral cross with arms bent at 
right angles, all in the same rotary direction, 
usually clockwise. The swastika as a symbol 
of prosperity and good fortune is widely dis­
tributed throughout the ancient and modern

i----- Li LI
Crux gammata (swastika)

world. The word is derived from the San­
skrit svastika, meaning “conducive to well- 
being.” It was a favourite symbol on ancient 
Mesopotamian coinage; it appeared in early 
Christian and Byzantine art (where it became 
known as the gammadion cross, or crux gam­
mata), and it occurred in South and Central 
America (among the Mayas) and in North 
America (principally among the Navajos). In 
India it continues to be the most widely used 
auspicious symbol of Hindus, Jainas, and Bud- 
dhists. Among the Jainas the swastika is the 
emblem of their seventh Tirthankara (saint) 
and is also said to remind the worshipper by 
its four arms of the four possible places of 
rebirth—in the animal or plant world, in heil, 
on Earth, or in the spirit world.
The Hindus (and also Jainas) use the swastika 

to mark the opening pages of their account 
books, thresholds, doors, and offerings. A 
clear distinction is made between the right- 
hand swastika, which moves in a clockwise di­
rection, and the left-hand swastika (more cor- 
rectly called the sauvastika), which moves in 
a counterclockwise direction. The right-hand 
swastika is considered a solar symbol and im- 
itates in the rotation of its arms the course 
taken daily by the Sun, which in the Northern 
Hemisphere appears to pass from east, then 
south, to west. The left-hand swastika more 
often stands for night, the terrifying goddess 
Käll, and magical practices.
In Nazi Germany the swastika (German 

Hakenkreuz), with its oblique arms turned 
clockwise, became the national symbol. In 
1910 a poet and nationalist ideologist Guido 
von List had suggested the swastika as a 
symbol for all anti-Semitic organizations; and 
when the National Socialist Party was formed 
in 1919-20, it adopted it. On Sept. 15, 1935, 
the black swastika on a white circle with a 
crimson background became the national flag 
of Germany.
Swät, district in Maläkand division, North­
west Frontier Province, Pakistan; it has an 
area of 3,393 sq mi (8,788 sq km). Lying 
in a largely inaccessible region and reached 
through the Maläkand, Shäh Kot, and other 
passes from the south, it comprises a series 
of rieh alluvial tracts, extensively cultivated, 
in the Swät River Valley adjoining Mardän 
district. The district is divided into two dis­
tinct parts: Swät Kohistän (10,000-18,000 ft

[3,000-5,500 m]), on the upper reaches of the 
Swät River and its affluents, an area covered 
with vast deodar forests; and Swät proper, 
lower down, which is further subdivided into 
upper and lower parts. Fruit and honey are 
the chief products; curtain and woolen-blanket 
manufacture are the main cottage industries. 
Saidu Sharif-Mingäora, the district headquar­
ters, has a road connection to Maläkand, 28 
mi (45 km) Southwest.

Yüsufzay Pashtun, who were in possession 
of the area by the 15th Century a d , were 
nominally dependent upon the Mughals. The 
Dir and Swät Political Agency was constituted 
in 1896. Constitutional reforms were granted 
to the people in 1954, and in the same year 
the administration of the adjacent Käläm ter­
ritory was also entrusted to Swät. Excavations 
at Butkara, near Mingäora (the chief com­
mercial centre), have revealed remains of a 
civilization dating to the 5th Century bc. Pop. 
(1981) 1,233,001.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Swät River, river in Pakistan, formed by the 
junction of the Gabriäl and Ushu rivers at 
Käläm in Swät Kohistän (Mountain Coun­
try). Fed by melting snow and glaciers and 
receiving drainage for the entire Swät Valley, 
the river flows southward, then westward, un­
til joined by the Panjkora River. The united 
stream then flows southwestward into the Pe- 
shäwar Plain and joins the Käbul River at 
Nisatta after a 200-mi (320-km) course. The 
Swät canals irrigate about 160,000 ac (65,000 
ha) in which sugarcane and wheat are the 
chief crops.
Swatow, Wade-Giles romanization shan- 
t’ou , Pinyin shantou , city in eastern Kwang­
tung sheng (province), Southern China. Swa­
tow is a county-level municipality {shih) and 
the administrative seat of Shan-t’ou ti-ch’ü 
(prefecture), which includes the eastem Coastal 
zone of Kwangtung. Swatow is situated on 
the coast a few miles west of the mouth of 
the Han Chiang (river), which, with its tribu­
tary, the Mei Chiang, drains most of eastern 
Kwangtung. The Han Chiang forms a delta, 
and Swatow is on an inlet that extends some 
9 V2 mi (15 km) inland on the Southwest part 
of the delta. The city stands at the narrow sea- 
ward end of this inlet, where the delta on the 
north shore approaches the rocky promontory 
to the south. The harbour is impeded by a 
sandbar and is subject to irregulär weather 
and typhoons. In 1922 a typhoon wrecked the 
port and killed some 50,000 people. In spite 
of these disadvantages, Swatow is the regional 
centre and chief port for the eastern part 
of Kwangtung. The Han Chiang is navigable 
by shallow-draft junks to Hsing-ning, 20 mi 
above Mei-hsien.

Until the 19th Century, Swatow was only a 
small fishing village subordinate to the county 
of Ch’ao-hai. In 1858 Ch’ao-an, a few miles up 
the Han Chiang, was designated a treaty port; 
and Swatow was opened two years later as its 
outport. It then developed rapidly into a ma­
jor port and centre of transportation and com­
merce. By the 1930s Swatow had an enormous 
junk trade with various ports on the coasts 
of Fukien and Kwangtung provinces, ranking 
second only to Canton among the Southern 
Chinese ports. Swatow was also one of the 
principal ports from which Chinese emigrants 
went to Southeast Asia. It has been calculated 
that some 2,500,000 emigrants left Swatow 
in 1880-1909. During the Sino-Japanese War 
(1937-45), the port was seriously damaged 
by Japanese bombardments in 1938 and was 
captured by the Japanese in 1939, remaining 
in their hands until 1945.

Swatow obtained its first railway—a short
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line running to Ch’ao-an—as early as 1906. 
It proved, however, to be uncompetitive with 
local junk traflic and feil into disrepair in 
the 1930s, as also did a narrow-gauge line to 
nearby Ch’eng-hai. Swatow thus depends on 
the Han Chiang and on a reasonably good 
highway system to give it access to its very 
considerable hinterland, which includes parts 
of southem Kiangsi and Southwest Fukien 
provinces, as well as eastem Kwangtung.

Swatow’s principal exports are sugar, fruit, 
canned goods, and marine products. The city 
has undergone considerable industrial devel­
opment since 1949 and has an unusually 
diversified range of industry. The most impor­
tant industries are food processing and can­
ning, rice milling, and tobacco manufacture. 
There is also an engineering and shipbuild­
ing industry, and Chemicals are manufactured. 
Pop. (1982) 717,620.
Swayne, Noah H(aynes) (b. Dec. 7, 1804, 
Frederick County, Va., U.S.—d. June 8, 1884, 
New York City), associate justice of the United 
States Supreme Court (1862-81).
Swayne chose the law after briefly studying 

medicine and was admitted to the bar in 
1823. He immediately moved from Virginia 
to Ohio because of his antislavery views and 
set up a successful practice at Coshocton. He 
was appointed county prosecuting attomey 
in 1826 and elected to the legislature as a 
Jacksonian Democrat in 1829. In 1830 Pres. 
Andrew Jackson appointed him U.S. attomey 
for the Ohio district. He moved to Columbus, 
where he practiced law during the following 
31 years.
He was appointed to the U.S. Supreme Court 

by Pres. Abraham Lincoln in 1862 at the 
urging of his predecessor John McLean and 
of the Ohio congressional delegation. He was 
a diligent worker and an ardent supporter of 
expanded federal powers. His most notewor­
thy opinions were given in Gelpcke v. City 
of Dubuque, in which the Court declared that 
general judicial principles take precedence 
over the decisions of local tribunals in federal 
judicial review, and Springer v. United States 
(1881), which upheld the constitutionality of 
a federal income tax imposed during the Civil 
War.
Swazi, Bantu-speaking people inhabiting the 
tree-studded grasslands of Swaziland and 
neighbouring KaNgwane (formerly called 
Swazi), a black state in eastern Transvaal, 
South Africa. The Swazi, who are chiefly agri- 
culturalists and pastoralists, numbered almost
1,200,000 in the early 1980s. The Swazi lan-

Swazi in typical dress
Shostal— EB Inc.
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guage belongs to the Benue-Congo group of 
the Niger-Congo languages; with the Zulu and 
the Xhosa, the Swazi form the Southern Ngui 
ethnolinguistic group.

In Swazi culture the highest traditional polit­
ical, economic, and ritual powers are shared 
between a hereditary male ruler and his 
mother or a mother substitute. Polygyny is 
the traditional ideal, each marriage involv- 
ing the payment of a bride-price. The king’s 
wives and children are settled in royal villages, 
diplomatically dispersed throughout the terri­
tory. In Swaziland many national officials are 
drawn from dominant clans, but a balance is 
maintained in central and local government 
between this aristocratie element and repre­
sentatives of commoners. In KaNgwane a Sys­
tem of regional authorities is subdivided into 
tribal authorities, each of which has its own 
chief. Cutting through local and kinship bonds 
is a system that classifies men by age groups, 
reorganized every five to seven years, and that 
requires of them labour and other services. 
Among non-Christians, beliefs in magie and 
witchcraft are combined with a highly orga­
nized ancestral cult.
Swazi (black state, South Africa): see KaNg­
wane.
Swaziland, officially kingdom  of Swazi­
la n d , Siswati umbuso weswatini, land- 
locked country in Southern Africa, covering 
an area of 6,704 sq mi (17,364 sq km). The 
administrative Capital is Mbabane, and the 
legislative and royal Capital is Lobamba. The 
oval-shaped country is about 110 mi (177 km) 
long from north to south, and about 85 mi 
wide from east to west; it is bordered by South 
Africa on the north, west, and south, and by 
Mozambique on the east. The population in 
1984 was estimated at 623,000.

Swaziland

The article that follows is a summary of sig­
nificant detail about Swaziland. Füller treat­
ment is provided in the following macropae­
dia  articles. For geography and history, see 
Southern Africa; for information about the 
country in its Continental setting, see Africa.

For current history and statistics on society 
and economy, see the article “World Affairs” 
and britannica world d ata , respectively, 
in the Britannica Book of the Year.

The land. The country can be divided into 
four longitudinal topographic regions from 
west to east. Westernmost is the Highveld 
(average elevation between 3,500 and 4,500 
ft [1,100 to 1,400 m] above sea level), cov­
ering 30 percent of the total land area and 
including Emlembe peak (6,100 ft), the high­
est point in the country; east of this is the 
Middle Veld (between 2,000 and 2,500 ft), 
covering 28 percent of the total area; the 
Lowveld or Bushveld (between 500 and 1,000 
ft), covering 33 percent of the total area, lies 
to the east of the Middle Veld; and lastly, 
the Lubombo Escarpment (between 2,000 and

2,700 ft), covering about 9 percent of the total 
area. The major perennial rivers, the Lomati, 
Usutu, Mkhondvo, and Komati, flow through 
all four regions in an easterly direction; the 
rivers have great hydroelectric potential and 
provide irrigation to the large estates of sugar­
cane and citrus fruits in the drier Middle Veld 
and Lowveld.

The climate varies from subtropical, with 30 
to 50 in. (750 to 1,300 mm) of annual rain­
fall, in the east, to temperate, with 40 to 50 
in. of rainfall, in the hilly west. Mean annual 
temperatures are 59° F (15° C) in the west 
and 72° F (22° C) in the east. Grasslands 
flourish on the higher westem parts, while dry 
woodland savanna predominates in the lower 
areas of the east. Large areas in the Highveld 
have been planted with pine and eucalyptus 
trees, which provide wood pulp for the paper 
industry. Fauna includes the hippopotamus, 
antelope, zebra, and crocodile.

Swaziland’s natural mineral resources are 
chiefly limited to asbestos deposits in the 
north, iron ore in the northwest, and coal in 
the central east. Reserves of bituminous and 
coking coal were estimated at 200,000,000 
tons (181,000,000 metric tons) in the early 
1980s; some kaolin, stone, barite, and pyro- 
phyllite deposits exist in smaller quantities. 
The Usutu and the Usushwane (Little Usutu) 
rivers were being harnessed for hydroelectric 
power in the early 1980s.

The people. In 1981 Swaziland’s popula­
tion was growing at an estimated rate of 2.8 
percent annually. Because birth and death 
rates of, respectively, 48 and 22 per 1,000 
population were high, the government contin­
ued family planning programs into the 1980s, 
foeüssing on rural areas. Many males emigrate 
to South Africa in search of employment, and 
females in Swaziland outnumber males by a 
ratio of 119 to 100.

Population density averages 93 persons per 
sq mi (36 per sq km) and ranges from fewer 
than 40 persons in areas of the Lowveld to 
more than 550 per sq mi in the Ezulwini Val­
ley of the Middle Veld.

Swaziland’s ethnolinguistic stmcture con­
sists of more than 70 clans, nine-tenths of 
them Swazi (southem Nguni). Their language, 
Swazi, belongs to the Benue-Congo group of 
the Niger-Congo languages. Swazi and English 
are the official languages. Other Africans, par­
ticularly Shangane from Mozambique, num­
ber about 25,000. Europeans (mostly English- 
and Afrikaans-speaking South Africans) num­
ber fewer than 10,000 and usually are em­
ployed as farmers, miners, or professionals. 
More than half of the population is Christian, 
and almost half is animist. Eurafricans (people 
of mixed European and African ancestry) and 
Asians number about 5,000 and are usually 
employed in commerce and industry. Only 
7.9 percent of the population live in urban 
areas; Mbabane, the Capital, had an estimated
25,000 inhabitants in 1980.

The economy. Swaziland has a predom- 
inantly market economy based largely on 
Wholesale and retail trade, agriculture, and 
light industries. The gross national product 
(g n p) totalled U.S. $380,000,000 in 1980; the 
GNP per capita, which has grown in recent 
years, was $680.

Agriculture accounts for approximately 
one-fifth of the gnp and employs seven-tenths 
of the work force. Subsistence farming pre- 
domiriates among the Swazis, whose chiefs 
allocate land; Europeans control large estates 
that produce sugar, citms fruits, and round- 
wood. Sugarcane is the chief cash crop. There 
is a large population of cattle, which are the 
traditional sign of wealth, and a fence has been 
built along the border with Mozambique to 
prevent the spread of foot-and-mouth disease 
into Swaziland.

Exports of iron ore from Ngwenya ceased in 
1980 and mineral industries are of declining

importance. Significant quantities of asbestos 
and coal continue to be mined.

Manufacturing industries account for ap­
proximately one-fourth of the gnp and employ 
more than one-tenth of the work force. The 
National Industrial Development Corporation 
of Swaziland has attracted light and heavy in­
dustries to Matsapa, Manzini, and Nhlangano, 
and Swaziland’s manufacturing sector is pro- 
portionally larger than that of most African 
countries. Manufactures include wood pulp, 
textiles, cement, agricultural machinery, and 
electronic equipment. Production of electric­
ity reached 284,000,000 kW-hr in 1980 and 
was generated from domestic coal and hydro­
electric power.

Expenditures by weekend holidayers from 
South Africa are an important source of for­
eign exchange. Swaziland belongs to the South 
African Rand Monetary Area and the South 
African Customs Union. Its exports of sugar 
and beef to the European Economic Com­
munity are favoured by the Lomé Conven­
tions. Principal trading partners include South 
Africa, which received nearly 30 percent of 
Swaziland’s exports in 1980, and the United 
Kingdom.
Administrative and social conditions. 

Swaziland is a monarchy govemed by tradi­
tional tribal institutions. A revised constitu­
tion was adopted in 1979. Supreme power lies 
with the king, as head of state and head of 
government. He governs with the assistance 
of an appointed cabinet. The advisory bicam- 
eral parliament, consisting of a 50-member 
House of Assembly and a 20-member Senate, 
is restricted to debating government proposals 
and advising the king. The king appoints 10 
members to each house, and the remaining 
members are elected by open local assemblies, 
each headed by a chief. Political parties have 
been banned since 1973. The judicial Sys­
tem comprises the Court of Appeal, the High 
Court, subordinate courts, and Swazi (tradi­
tional) courts. There is a small army.

Social security provisions include old age, 
disability, and survivor pensions. Health con­
ditions are poor, as reflected in the average life 
expectancy of 45 years and the infant mor­
tality rate of about 150 per 1,000 live births. 
Medical services provided by the government, 
missions, industrial concerns, and private 
practitioners are generally better than those 
of most other African countries. Tuberculosis 
and schistosomiasis are the major health Prob­
lems, and respiratory diseases, malaria, gas­
trointestinal infections, and malnutrition also 
are serious problems. Almost half of Swazi­
land’s population is literate. Education is free 
at all levels but is not compulsory. The educa­
tional system includes seven-year primary and 
five-year secondary schools and agricultural, 
industrial, and teacher-training colleges. The 
University of Botswana and Swaziland, with 
its Swaziland campus, was formed in 1975. 
There is one English-language daily newspa­
per and one in Si-swati, both published by the 
Swaziland Government Information Service. 
There is a broadcasting service, and Swaziland 
receives both radio and television broadcasts.

Cultural life. The two main cultural events 
are the Incwala (National Ceremony) and the 
reed dance (umhlanga), both held at the royal 
village of Lobamba. Traditional music plays 
an important part in Swazi social life. Songs, 
serving many purposes, are accompanied by 
rattles, shields (used for percussion), and buck- 
hom whistles and long reed flutes.

History. The Bantu-speaking Swazi people, 
according to traditional accounts, migratëd 
southward along the coast of present-day 
Mozambique during the 16th Century. One 
group of Swazi diverted and settled in the 
region between the Pangola and Great Usutu 
rivers. Under pressure from the Zulus, the 
group moved north to the Little Usutu River. 
King Sobhuza I died in 1836, and his succes­
sor, Mswazi (Mswati) II, reputedly gave his



name to the tribe. The Swazi conquered many 
of the tribes to the north but relinquished 
their territorial claims north of the Crocodile 
River to the Lydenburg Republic in 1846. It 
was at that time that Mswazi was compelled 
to seek British aid against the Zulus.

In 1886 European settlers were granted a 
charter of self-govemment. Two years later 
the Swazi people consented to the establish­
ment of a provisional government composed 
of British, South African, and Swazi represen­
tatives. The Swazi refused a proposal to in­
stitute South African administration in 1893, 
but the next year an agreement was signed 
establishing virtual administration by South 
Africa without annexation.
After the Boer War and the institution of 

British control of Transvaal in 1903, its gover- 
nor was empowered to administer Swaziland 
and to legislate by proclamation. In 1906 
these powers were transferred to the high com­
missioner for Basutoland, Bechuanaland (Bot­
swana), and Swaziland. The Union of South 
Africa’s request for control of Swaziland was 
rejected by the British in 1949.

In 1963 a constitution was promulgated pro- 
viding limited self-govemment. In 1967 the 
Kingdom of Swaziland was proclaimed under 
British protection, and the next year füll in­
dependence was achieved as a constitutional 
monarchy. Swaziland became closely linked 
with South Africa during the 1970s, and its 
participation in the South African Customs 
Union had a positive effect on its trade bal­
ance. In 1973 and again in 1977 King Sobhuza 
II dismissed the parliament and abolished the 
constitution, which in both cases was replaced 
by a new one two years later.

Swaziland’s balanced economy continued to 
prosper into the 1980s, although its reliance 
on South Africa endured, along with its rail­
way dependency on Mozambique for access 
to the sea. In 1982 King Sobhuza II, then the 
world’s longest-reigning monarch, died at the 
age of 83. A teenage son, Prince Makhose- 
tive, was named heir, and his mother, Queen 
Ntombi, assumed the role of regent and queen 
mother or Ndlovukazi (Great She-Elephant).
Swaziland System, major division of Pre­
cambrian rocks and time in southem Africa 
(the Precambrian began about 4,600,000,000 
years ago, when the ernst of the Earth formed, 
and ended 570,000,000 years ago). It con­
sists of a great thickness of sedimentary and 
metamorphic (altered) rocks with numerous 
intmsions of igneous bodies. Twó major sub- 
divisions of the Swaziland System are recog­
nized, an Upper and Lower series. Many of 
the units composing the Swaziland System 
contain mineral deposits of great value, in­
cluding gold, copper, and uranium, which has 
spurred intensive study.
sweat gland, either of two types of secretory 
skin glands, occurring only in mammals. The 
eccrine sweat gland, under control of the sym­
pathetic nervous system, regulates body tem­
perature. When the intemal temperature rises, 
the eccrine glands secrete water to the skin 
surface where heat is removed by evaporation. 
If eccrine glands are active over most of the 
body (as in horses, bears, and man), they are 
major thermoregulatory devices. In other an­
imals (dogs, cats, cattle, and sheep), they are 
active only on the pads of the paws or along 
the lip margins and may be completely absent 
over the rest of the body; such animals often 
depend on panting for effective temperature 
control. Smaller mammals, such as rodents, 
cannot endure dehydration and possess no ec­
crine glands at all.
Apocrine sweat glands, usually associated 

with hair follicles, continuously secrete a fatty 
sweat into the gland tubule. Emotional stress 
causes the tubule wall to contract, expelling 
the fatty secretion to the skin, where local 
bacteria break it down into odorous fatty 
acids. In humans, apocrine glands are con­

centrated in the underarm and genital re­
gions; they are inactive until stimulated by 
hormonal changes in puberty. In other mam­
mals, apocrine glands are more numerous. 
Certain specialized glands, such as mammary 
glands, wax-secreting glands of the ear canal, 
and many mammalian scent glands, probably 
developed from modified apocrine glands.
sweater, outer garment, usually knitted or 
crocheted, wom on the upper part of the body, 
either pulled over the head or buttoned down 
the front. Although hand knitting of wool had 
been practiced for about 2,000 years, it was 
not until the 15th Century that the first knit­
ted shirts or tunics were produced on the En­
glish Channel islands of Guemsey and Jersey; 
hence the English name jersey. The knitted 
garments were made by the wives of fisher­
men and sailors from natural wool, which, 
by retaining its oil, protected against the cold 
even when damp. The use of the jersey spread 
throughout Europe, especially among working 
men. In the 1890s it was adopted by athletes 
in the United States and called a sweater.
The first sweaters were heavy, dark-blue 

pullovers, wom before and after athletic con- 
tests to protect against cold. By the 1920s de­
signers such as Lanvin and Chanel introduced 
sweaters into their collections. In the mid- 
20th Century, sweaters in a variety of designs, 
knitted from natural and synthetic fibers, were 
wom by men, women, and children.
sweating sickness, also called english 
sweat, a disease of unknown cause that ap­
peared in England as an epidemie on six 
occasions—in 1485, 1506, 1517, 1528, 1551, 
and 1578. It was confined to England, except 
in 1528-29, when it spread to the Continent, 
appearing in Hamburg and passing northward 
to Scandinavia and eastward to Lithuania, 
Poland, and Russia; the Netherlands also were 
involved, but the disease did not spread to 
France or Italy.
Apart from the second outbreak, all the epi- 

demics were severe, with a very high mortality 
rate. The disease was fully described by the 
distinguished physician John Caius, who was 
practising in Shrewsbury in 1551 when an 
outbreak of the sweating sickness occurred. 
His account, A Boke or Counseill against 
the Disease commonly called the Sweate, or 
Sweatyng Sickness e (1552), is the main source 
of knowledge of this extraordinary disease.
The illness began with rigors, headache, gid- 

diness, and severe prostration. After one to 
three hours, violent, drenching sweat came on, 
accompanied by severe headache, delirium, 
and rapid pulse. Death might occur from 3 
to 18 hours after the first onset of Symptoms; 
if the patiënt survived for 24 hours, recovery 
was usually complete. Occasionally there was 
a vesicular rash. Immunity was not conferred 
by an attack, and it was not unusual for pa­
tients to have several attacks. Each epidemie 
lasted for only a few weeks in any particular 
locality.

Since 1578 the only outbreaks of a disease re- 
sembling the English sweat have been those of 
the Picardy sweat, which occurred frequently 
in France between 1718 and 1861. In this 
illness, however, there was invariably a rash 
lasting for about a week, and the mortality 
rate was lower.
It is difficult to know what the sweating 

sickness really was. Caius attributed it to dirt 
and filth. All the epidemics occurred in late 
spring or summer, so it may very well have 
been spread by insects. The disease seemed to 
be more severe among the rich than among 
the poor, and the young and healthy were 
frequent victims. It is unlikely to have been a 
form of influenza or typhus. One 20th-century 
writer has identified it with relapsing fever, 
which is spread by lice and ticks and has many 
characteristics in common with sweating sick­
ness. This explanation is certainly plausible. 
It is improbable that sweating sickness should
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appear as a well-defined disease and then van- 
ish altogether, although such disappearances, 
while rare, are not unknown.
sweatshop, workplace where conditions are 
oppressive and unhealthy and where there is 
unchecked exploitation of workers. The word 
sweating was used in the 1840s in England 
to describe the exaction of monotonous work 
at very low wages. In the United States com- 
plaints of sweating began in the 1860s, when 
the wives of Civil War soldiers were employed 
to make uniforms. The term sweatshop origi- 
nated in the United States and dates to 1867. 
Originally the term applied to subcontract- 
ing conditions in the garment industries but 
later was extended generally to others. Sweat­
ing increased with the influx of immigrants 
from southem and eastem Europe in the late 
19th and early 20th centuries, providing a 
large source of cheap labour. Similar condi­
tions were present in Europe. The problem 
emerged in Asia and Latin America with the 
beginnings of industrialization.

Sweated industries have been controlled or 
eliminated in most developed countries where 
they have existed as a result of the pressure 
of trade unions, the growth of labour parties, 
the growing economies of factory production, 
and the increased interest in human relations 
in industry.
Swedberg, Emanuel: see Swedenborg,
Emanuel.
swede (vegetable): see tumip.
Sweden, officially kingdom  of sweden , 
Swedish konungariket sverige, Europe’s 
fourth largest nation, located on the Scandi- 
navian Peninsula, covering an area of 173,732 
sq mi (449,964 sq km). The Capital is Stock­
holm. Sweden lies between latitudes 55° and 
70° N (about 932 mi [1,500 km] from South­
west to northeast) and longitudes 10° and 
25° E (about 250 mi from west to east); it 
is bounded by Norway (west and northwest), 
Finland (northeast), the Gulf of Bothnia (east), 
the Baltic Sea (southeast), and the North Sea
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(Southwest). The populär image of Sweden is 
that of a modem welfare state—a middle way 
that is Socialist but non-Communist; its tradi­
tional nonalignment in peace and neutrality in 
war has allowed its people to assume a unique 
leadership in the world community. The pop­
ulation in 1984 was estimated at 8,332,000.

The article that follows is a summary of sig­
nificant detail about Sweden. Füller treatment 
is provided in the following macropaedia ar­
ticles. For geography and history, see Sweden; 
for information about the country, its history, 
and its peoples in their regional setting, see 
Europe.

For current history and for statistics on so­
ciety and economy, see the article “World 
Affairs” and britannica world d ata , re­
spectively, in the Britannica Book of the Year.
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The land. Sweden can be divided into four 
main physical regions (from north to south): 
the mountain region (Norrland), lowland lake 
country (Svealand), a relatively low highland 
area (Smäland), and the small but rieh agricul­
tural plains of the south (Skäne). The Norr­
land, covering about two-thirds of the country, 
contains Sweden’s highest mountain, Mt. Keb- 
nekaise (6,926 ft [2,111 m] above sea level); it 
is also Sweden’s reservoir of natural resources, 
including forests, waterfalls, and large metallic 
ore deposits. The Svealand is characterized by 
undulating glacial gravel ridges and contains 
most of the 90,000 lakes of Sweden; Vänern 
(2,156 sq mi) is Sweden’s largest and Europe’s 
third largest lake. The Smäland (seldom more 
than 500 ft elevation) is rieh in forests and 
peat land, and the Skäne, with rieh marine 
soils, is the most densely populated agricul­
tural area of Sweden. The Göta, the Dal, and 
the Ängerman are the principal rivers.

Sweden’s climate, influenced by prevailing 
westerly winds and the Gulf Stream, ranges 
from a moderately Continental type in the 
north to a more temperate maritime in the 
south. Mean February (winter) temperatures 
range from 7° F (—14° C) in the far north to 
30° F (—1° C) in the far south; comparable 
July (summer) figures are 57° F (14° C) and 
63° F (17° C). Annual precipitation ranges 
from 15 in. (380 mm) in the far north to 23 
in. in the far south. Snow lies in the moun­
tains of Norrland for about eight months, 
while one month is the average length of win­
ter in Skäne. In the far north, the midnight 
sun never sets during the summer, which lasts 
only about 6 weeks. Long twilight hours are 
typical of Sweden.

Natural Vegetation zones of Sweden are (from 
north to south): the Alpine (mosses, lichens, 
dwarf birches, and willows), the coniferous 
(pines, spruces, aspens, maples, and elms), and 
the deciduous (beech). Herds of domesticated 
reindeer are kept by Lapps in the northern 
mountains, and elk, badger, fox, roe deer, 
and otter are common in Southern and cen­
tral Sweden. Wolf, bear, lynx, wild reindeer, 
golden eagle, and crane are protected by law.

Sweden’s most important mineral resource 
is iron ore; the largest deposits are found in 
the Kiruna and Gällivare-Malmberget areas, 
north of the Arctic Circle. In the early 1980s 
reserves of iron ore amounted to 3,700,000,- 
000 tons (3,357,000,000 metric tons), of which 
about 60 percent was recoverable. Some de­
posits of gold, copper, silver, lead, and iron 
pyrite are found in the Skellefteä field in the 
north, and shale containing oil and uranium 
is found in the south. Sweden is also one of 
the greatest exploiters of hydroelectric power.

The people. Sweden’s population is demo- 
graphically mature (older) and in 1981 was 
growing at an annual rate of only 0.3 per­
cent. Its birth and death rates are among the 
lowest in the world, with only 11.7 births 
and 11 deaths per 1,000 population. The 
young population (aged 14 and under) con- 
sequently includes only 19.4 percent of the 
whole, while the age group over 60 years 
amounts to 22.1 percent. Infant mortality is 
quite low, at 7.7 per 1,000 live births, and life 
expectancy is very high, 72.1 years for males 
and 77.8 for females. The Swedes are the 
predominant ethnic group, (93 percent of the 
population); there are also sizeable numbers 
of Finns, Lapps, Southern European immi­
grant guest workers, and other groups. Since 
1910 Sweden’s immigrants have outnumbered 
the emigrants, who usually are immigrants re- 
tuming to their homelands; few native Swedes 
emigrate. Swedish and Finnish are the main 
languages. The established national Lutheran 
church claims the adherence of 95 percent

of the population; there are other Protestants 
and about 16,000 Jews.

The economy. Sweden has a developed 
mixed state and private economy that is largely 
based on services, heavy industries, and in­
ternational trade. The state is committed to 
provide full employment and comprehensive 
social security and Controls several industries 
through the Statsföretag. The gross national 
product (gnp) totalled $111,900,000,000 in 
1980; the gnp per capita, which has grown 
consistently, was among the highest in the 
world at $13,520.

Agriculture accounts for less than five percent 
of the gnp and employs a comparable percent­
age of the work force. Arable land is limited 
to 7,400,000 ac (3,000,000 ha), and farms are 
small and highly mechanized. Agriculture is 
protected by the government through variable 
levies, and output meets all but 20 percent of 
domestic demand. Chief crops include sugar 
beets, barley, oats, and potatoes.

Mink, fox, and other fur-bearing animals 
are raised for pelts. Forests cover more than 
one-half of the land, and annual removals 
of roundwood exceed 21,000,000,000 bd ft 
(50,000,000 cu m). Public authorities and 
joint-stock Companies own one-half of Swe­
den’s woodland. More than 200,000 tons of 
fish are landed annually.
Mineral industries are dominated by the pro­

duction of iron, which is largely controlled 
by the government. The European Economic 
Community is a major market for Swedish 
steel. Copper is mined in large quantities, and 
deposits of gold and silver have been discov­
ered. Sweden must import petroleum, coal, 
and enriched nuclear fuel.

Manufacturing industries account for more 
than one-fifth of the gnp and employ a com­
parable fraction of the work force. Heavy 
industries predominate, and leading manufac­
tures include motor vehicles, machinery, and 
ships. Light engineering centres on electronics 
and telecommunications. Sweden exports ap­
proximately one-half of its industrial output.

Production of electricity reached 96,250,- 
000,000 kW-hr in 1980 and was chiefly gener- 
ated from waterpower. More than one-fifth of 
Sweden’s electricity is generated from nuclear 
power.

The Landsorganisationen i Sverige (LO), 
which was organized in 1898, represents 
most blue-coilar workers; white-collar workers 
and professionals belong to the Tjansteman- 
nens Centralorganisation (tco) and Sveriges 
Akademikers Centralorganisation (saco), re­
spectively. The LO, tco, and saco engage 
in collective national negotiations with the 
Svenska Arbetsgivaresöforeningen, which rep­
resents approximately 25,000 Companies. Rel­
atively few workdays are lost to strikes.

Sweden exports up to 30 percent of its g n p . 
Sweden’s chief suppliers of import goods in­
clude Germany, which accounted for 17 per­
cent of total imports in 1979, the United 
Kingdom, the United States, and Finland. 
The United Kingdom, Germany, Norway, and 
Denmark are the leading markets for Swedish 
exports.
Administrative and social conditions. Swe­

den is a limited constitutional monarchy with 
a parliamentary form of government. Its con­
stitution of 1908 was revised and absorbed 
into its constitution of 1975. The hereditary 
monarch is the head of state, but the position 
is almost wholly symbolic. Legislative power 
is vested in the unicameral parliament, the 
Riksdag. Of its 349 total seats, 310 are directly 
elected and the remainder are apportioned to 
contending parties on the basis of votes re­
ceived nationally. Members serve a three-year 
term of office. The most important work of the 
Riksdag is carried out by Standing committees, 
which consider constitutional, financial, and 
other issues. Committee members are elected 
according to proportional representation. Ex­
ecutive power is exercised by the Cabinet un­

der the leadership of the prime minister, who 
is selected by the speaker of the Riksdag with 
the approval of the entire Riksdag. A vote of 
“no confidence” in the Riksdag, requiring a 
simple majority, forces the Cabinet or a min­
ister of the Cabinet to resign, unless the Cab­
inet calls a general election within one week. 
Conversely, the Cabinet may terminate a Ses­
sion of the Riksdag. The dominant party in 
government has been the Social Democratie 
Labour Party. An independent judiciary has 
three tiers: courts of first instance (tingsrätter), 
intermediate courts of appeal (hovrätter), and 
the Supreme Court (Högsta Domstolen). The 
system is supervised primarily by three justi- 
tieombudsmän appointed by the Ridsdag. The 
Swedish institution of the ombudsman has 
served as a model for other nations. According 
to the policy of neutrality and nonalignment, 
the 64,000-member armed forces are respon­
sible solely for national defense.

Sweden’s highly advanced and comprehen­
sive system of social security provides almost 
universal benefits for sickness, matemity, and 
unemployment; children’s allowances; and old 
age, disability, and survivor’s pensions. Com­
pulsory health-insurance programs reimburse 
all but small portions of doctors’ fees, hos- 
pital treatment, and medicines. The general 
health of the population is relatively high; the 
main causes of death, as in other advanced 
countries, include circulatory diseases and 
cancer. Despite construction and renovation 
programs, a chronic housing shortage persists 
in and around the largest cities.

The educational system reaches virtually all 
the population, as illustrated by the literacy 
rate of 99 percent. Attendance at comprehen­
sive schools is compulsory for 10 years, begin­
ning at the age of seven. Integrated secondary 
schools, university and specialized colleges, 
teacher-traning institutions, and adult educa­
tion courses are also available.

Freedom of the press, first established in 
1766, is now guaranteed by the 1949 Free­
dom of the Press Act. Sweden’s per capita 
newspaper circulation is among the highest in 
the world; financial weakness, however, has 
caused a steady decrease since World War II 
in the number of newspapers, most of which 
are now heavily dependent on government 
subsidies. Radio and television broadcasting 
operations are owned and run by a Company 
consisting of different organizations, including 
those of the press.

Cultural life. The postwar period has been 
lively: the “Monday group” of composers was 
inspired by the antiromantic Hilding Rosen­
berg in the 1920s and drew upon leading 
modern composers from abroad. Their reper­
toire includes orchestral, operatic, and reli­
gious works. The poet and novelist Harry 
Martinson and the novelist Eyvind Johnson 
shared the Nobel Prize for Literature in 1974. 
Vilhelm Moberg is widely known for the 
epic and dramatic force in his novels of the 
Swedish emigrants in the United States and 
of the farmer-soldiers of old Sweden. The 
Swedish-bom stage and film director Ingmar 
Bergman has been hailed as one of the great 
filmmakers. Modem Swedish art was inspired 
by early 20th-century romantic nationalism, 
originating with such painters as Carl Lars- 
son, Anders Zorn, and Bruno Liljefors. Carl 
Milles dominated monumental sculpture in 
the 1920s and is well known abroad.

History. Early hunters migrated to Sweden 
across the land bridge from Europe about 12,- 
000 bc. Food-gathering peoples spread across 
southem Sweden (c. 3500-500 bc), followed 
by tribes engaged in agriculture and cattle rais- 
ing (c. 2500 bc). Trade between Sweden and 
the Danube Basin commenced about 1500 
bc but was interrupted by Celtic expansion 
around 500 bc. Iron Age culture existed for 
about 800 years (400 bc- ad  400), during 
which time Roman trade developed. During 
the Viking Era, Swedes controlled the east-



ern trade route to Byzantium and Baghdad, 
establishing settlements along the route and 
subjugating local peoples.

The Swedes resisted conversion to Christian­
ity during the 9th and lOth centuries; in the 
1 Ith Century Olof Skötkonung became the first 
king of Sweden to be baptized. In 1210 Erik 
Knutsson was the first Swedish king crowned 
by a Christian archbishop. A stable monarchy 
was established in the 13th and early 14th 
centuries through the efforts of Birger Jarl and 
his successors.

In 1397 Eric of Pomerania became king of 
Sweden, Norway, and Denmark, ruling until 
1439 in Sweden. A struggle ensued during the 
late 15th and early 16th centuries between 
Swedish and Danish rulers for control of the 
three-kingdom monarchy.

In 1523 Gustav I Vasa became king of 
Sweden, establishing a lineage of Vasa langs 
that lasted until 1720. The most prominent 
of the Vasa monarchs was Gustav II Adolf, 
who achieved several military gains during the 
early 17th Century. The defeat of Sweden and 
the death of Charles XII (1718) in the Great 
Northem War (1700-21) marked the end of 
Sweden’s status as a great European power.
The next half Century was marked by a 

transition from the Vasa absolutism to parlia­
mentary government. Political parties called 
“Caps” and “Hats” developed during this pe­
riod. War with Russia (1741-43) left Sweden 
more dependent on the tsar and Russian sol­
diers occupying Finland.
Absolute mle retumed to Sweden during the 

reign of Gustav III (1771-92). In the following 
years Sweden entered the Napoleonic Wars 
as an ally of Britain. During Sweden’s partic­
ipation Finland was ceded to Russia (1814), 
Sweden and Norway were united under one 
crown (1814), and Napoleon’s marshal Jean- 
Baptiste Bemadotte was elected crown prince 
(1810), taking the name Charles John. In 
1818 Charles John became king as Charles 
XIV, establishing a new dynastie line. Charles 
XIV’s reign (1818-44) was an era of conser- 
vatism, but his son Oscar I (reigned 1844— 
59) and grandson Charles XV (reigned 1859— 
72) introduced several liberal reforms, such as 
free enterprise (1846) and the two-chamber 
parliament (1865-66).

In 1905 the union of the crowns of Sweden 
and Norway was dissolved under the reign of 
Oscar II. During World War I Sweden de­
clared its neutrality, but trade was severely dis- 
mpted, causing extreme food shortages. The 
interwar period was marked by the develop­
ment of the Social Democratie Party, which 
offered a comprehensive policy to fight the 
economie crisis of the 1930s. On the outbreak 
of World War II Sweden declared itself neutral 
and struggled throughout the war to maintain 
this status.

Following the war Sweden joined the United 
Nations and entered a period of social reform, 
creating a welfare state that pioneered compre­
hensive and far-reaching health, educational, 
and many other forms of social assistance. 
In 1959 Sweden participated in the establish­
ment of the European Free Trade Association. 
A non-Socialist coalition won a majority of 
parliament seats in 1976, ending 44 years of 
uninterrupted Social Democratie domination. 
From 1982 onward the Social Democrats were 
retumed to power in coalition with the small 
Communist party.
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Sweden, Church of, Swedish svenska 
kyrkan , established, state-supported church 
of Sweden; it changed from the Roman 
Catholic to the Lutheran faith during the 
16th-century Protestant Reformation. During

the 9th Century, the Swedish people gradually 
began to accept Christianity. The first Chris­
tian missionary sent to Sweden was St. Ans­
gar (801-865), a Benedictine monk and first 
archbishop of Hamburg. Subsequently, British 
and German missionaries worked among the 
Swedes, but the country did not become pri­
marily Christian until the 12th Century. In 
1164 Uppsala was made the seat of the arch­
bishop, and the first Swedish archbishop was 
appointed.

The Reformation in Sweden did not involve 
a radical break with past church practices. 
The episcopal form of church government 
and the apostolic succession of the clergy were 
maintained. Gustav I Vasa, king of indepen­
dent Sweden (1523-60) after the Scandina- 
vian union of Sweden, Norway, and Denmark 
had broken up, wished to eliminate the exten­
sive economie power of the Catholic Church 
in Sweden. He was aided in introducing the 
Reformation in Sweden by his chancellor, 
Laurentius Andreae, who had studied on the 
Continent and was aware of the new religious 
teachings, and by Olaus Petri, the Reformer of 
Sweden, who had studied in Wittenberg, Ger., 
with Martin Luther and Philipp Melanchthon. 
Ties with the Roman Church were gradually 
weakened until 1527, when the king, with the 
approval of the Parliament, confiscated the 
church’s property, and the Church of Swe­
den became independent. Some of the clergy 
left Sweden rather than accept Lutheranism, 
but gradually the new religious teachings were 
accepted by the remaining clergy and the peo­
ple. In 1544 the king and Parliament officially 
declared Sweden a Lutheran nation.

Petri was a teacher and preacher who 
served as pastor (1543-52) in the Storkyrkan 
(the Cathedral of St. Nicolas) in Stockholm, 
city councilman in Stockholm, and secretary 
(1527) and chancellor (1531) to the king. 
He served the Swedish Reformation in many 
ways. He prepared a Swedish New Testament 
(1526), a hymnbook (1526), a church man- 
ual (1529), and a Swedish liturgy (1531), and 
he wrote several religious works. The entire 
Bible was translated into Swedish by Olaus, 
his brother Laurentius Petri, and Laurentius 
Andreae; it was published in 1541.
Under the leadership of Laurentius Petri, first 

Lutheran archbishop of the Church of Swe­
den (1531-73), the church resisted attempts 
by Calvinists to influence its teachings and 
government. Laurentius prepared the “church 
order” of 1571, a book of rites and ceremonies 
that regulated the life of the church.

Subsequent attempts by Roman Catholics to 
regain power in Sweden were unsuccessful. 
Under King Gustav II Adolf, Lutheranism was 
no longer threatened, and Gustav’s Interven­
tion in the Thirty Years’ War has been cred- 
ited with saving Protestantism in Germany.
Lutheran orthodoxy prevailed in Sweden 

during the 17th Century. During the 18th and 
19th centuries, however, Pietism, a movement 
that began in Germany and emphasized per­
sonal religious experience and reform, strongiy 
influenced Lutheranism in Sweden. As a re­
sult, educational, social welfare, and mission 
activities were begun and carried on by the 
church. In the 20th Century the church was ac­
tive in the ecumenical movement. Archbishop 
Nathan Söderblom (q.v.) was an ecumenical 
leader whose work was eventually influential 
in the formation in 1948 of the World Coun­
cil of Churches.
The Church of Sweden has continued as a 

state church, with the king as its highest au­
thority. Other religious groups, however, have 
been accepted in Sweden since 1781, when an 
Edict of Toleration was issued. In 1952 a law 
was passed that allows a Swedish Citizen to 
withdraw formally from the state church and 
not become a member of any church.
The country is divided into 13 dioceses, each 

headed by a bishop. The archbishop of Upp­
sala is bishop in his diocese and presiding
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bishop of the Church of Sweden. Bishops and 
archbishop are chosen by the king from can- 
didates submitted to him by the ministers of 
a diocese. A synod of lay and clerical leaders 
of the entire church meets annually, with the 
king having the final authority to settle any 
conflict.
Swedenborg, Emanuel, original name (un­
til 1719) em anuel sw edberg , or svedberg 
(b. Jan. 29, 1688, Stockholm—d. March 29, 
1772, London), Swedish scientist, Christian

Swedenborg, oil painting by Per Krafft the 
Eider; in Gripsholm Castle, Sweden
By courtesy of Svenska Portrattarkivet, Stockholm

mystic, philosopher, and theologian who wrote 
voluminously in interpreting the Scriptures as 
the immediate word of God. Soon after his 
death, devoted followers created Swedenbor- 
gian societies dedicated to the study of his 
thought. These societies formed the nucleus 
of the Church of the New Jerusalem, or New 
Church, also called the Swedenborgians.

Early life and works. Swedenborg was bom 
at Stockholm. His father, Jesper Swedberg, 
was a prominent member of the Swedish 
clergy, court chaplain, professor of theology 
in the University of Uppsala, and later bishop 
of Skara. When the family was ennobled in 
1719, it took the name Swedenborg. After 
graduating from the University of Uppsala in 
1709, the young Swedenborg spent five years 
abroad. He had become fascinated by mathe­
matics and the natural Sciences, and to study 
them he visited England, Holland, France, and 
Germany, meeting some of the representatives 
of the new Sciences there and learning practi­
cal mechanical skills. Swedenborg’s inventive 
and mechanical genius flowered at this time, 
and his speculations ranged from a method of 
finding terrestrial longitude by the Moon to 
new methods of constructing docks and even 
to tentative suggestions for the submarine and 
the airplane.

He retumed to Sweden in 1715 and soon 
began to publish that country’s first scien­
tific joumal, called Daedalus Hyperboreus, in 
which he wrote numerous reports of his pro­
jects and discoveries and of the inventions 
of Sweden’s foremost mechanical talent of 
the time, Christopher Polhem. King Charles 
XII made the young scientist an assistant to 
Polhem by appointing him assessor extra or- 
dinem (“extraordinary”) at the Royal Board 
of Mines. In this office, and later as asses­
sor, he devoted himself for 30 years to the 
development and improvement of Sweden’s 
metal-mining industries. At this time he de­
voted several years to Publishing reports and 
treatises on various scientific and philosoph­
ical problems—e.g., cosmology, corpuscular
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philosophy, mathematics, and human sensory 
perceptions. Now and then he also found time 
to write poems in Latin, some of which were 
published. In 1718 he published the first work 
on algebra in the Swedish language, and in 
1721 he published a work on chemistry and 
physics.

Swedenborg’s philosophy of nature. Swe­
denborg was ennobled in 1719. After a sec­
ond journey abroad in 1721-22, during which 
he published two Latin volumes on natural 
philosophy and chemistry, he wrote little or 
nothing for more than 10 years. But when 
he set out for a third European joumey in 
1733, it became obvious that these years had 
been filled with reading and reflection in ad­
dition to his ordinary work as a civil servant. 
In 1734 he published in Leipzig his Opera 
Philosophica et Mineralia (“Philosophical and 
Logical Works”) in three folio volumes, the 
first of which, the Principia Rerum Natural- 
ium (“Principles of Natural Things”), contains 
Swedenborg’s mature philosophy of nature. In 
this work he reached by inductive argument 
several conclusions that resemble the theories 
of modern scientists. Swedenborg posited that 
matter consists of particles that are indefinitely 
divisible, and that these particles are in con­
stant vortical (swirling) motion. Furthermore, 
these particles are themselves composed of 
smaller particles in motion. This idea strongiy 
resembles the modern conception of the atom 
as described in terms of a nucleus and its elec­
trons. Swedenborg’s Suggestion conceming the 
formation of planets in the solar system was a 
precursor of the Kant-Laplace nebular theory 
(i.e., that the Sun and planets come from a 
common nebula).

Investigation of “the Kingdom of the Soul. ” 
After he published the Principia and a small 
work on the infinite in 1734, Swedenborg re­
tumed home. His father died in 1735, and in 
the next year he was granted a new leave of 
absence from his office as assessor. This time 
he went to France, Italy, and Holland. In Am­
sterdam he completed and published a new 
work in two great volumes, called Oeconomia 
Regni Animalis (1740-41; The Economy of 
the Animal Kingdom), and in November 1740 
he was back in Stockholm.

Oeconomia Regni Animalis represents a new 
stage in Swedenborg’s scientific career. As he 
had sought to find the “soul” of creation in 
pure motion, he now sought to understand 
the soul of man and to find it in its own 
kingdom—i.e., the body. Here Swedenborg 
made a thorough study of human anatomy 
and physiology, with special attention to the 
blood and the brain. But he was not studying 
the human body as a subject per se. What he 
intended was to fulfill a program that he had 
formulated in 1734—i.e., to prove the im- 
mortality of the soul to the senses themselves. 
He believed the soul to be the inmost life of 
the blood and located in the brain, specifically 
in the cellular cortex. Swedenborg’s method 
as a researcher consisted mainly in collecting 
facts from microscopists and experimental- 
ists and drawing his own conclusions from 
them. His energy and his emdition were over- 
whelming, and he has been given credit for 
some contributions to the localization of the 
mental processes. His anatomical works, how­
ever, remained almost unnoticed by contem­
porary science, and, when they were discov­
ered by some 19th-century scholars, science 
had moved beyond them. Oeconomia Regni 
Animalis was followed by a whole series of 
sketches and small treatises in which Sweden­
borg attempted to round out his psychological 
investigations. Some of these became a part 
of the three volumes of the Regnum Animale 
(The Animal Kingdom, 2 vol.)—planned to be 
17 volumes—that Swedenborg himself pub­
lished in 1744-45.

Swedenborg’s religious crisis. These years 
of anatomical research were concluded by a 
painful religious crisis from which there sur­
vives a unique document. It is usually called 
the Journal of Dreams (1743-44) and was ob- 
viously meant to be a journal of his new travels 
beginning in July 1743, but the rather trivial 
notices were suddenly interrupted. There fol­
lows instead a list of various dreams recalled 
from earlier years and a detailed report on 
his spiritual experiences, mostly at night, from 
March to October 1744. Some of the dreams 
were of a grossly sexual character and caused 
many pious readers quite a shock when the 
journal was published in 1859. But the feelings 
of guilt Swedenborg evidently experienced at 
this time were not concentrated on his sexual 
impulses but rather on his intellectual pride, 
his burning ambition to be recognized as a 
great man of science. On April 7, 1744, he 
had his first vision of Christ, which gave him 
a temporary rest from the temptations of his 
own pride and the evil spirits he believed to 
be around him. A definite call to abandon 
worldly learning occurred in April 1745, Swe­
denborg told his friends in his later years. The 
call apparently came in the form of a waking 
vision of the Lord. Swedenborg thereafter left 
his remaining works in the natural Sciences 
unfinished.

His theology. For the remainder of his long 
career, Swedenborg devoted his enormous en­
ergy to interpreting the Bible and to relating 
what he had seen and heard in the world 
of spirits and angels. From 1749 to 1771 he 
wrote some 30 volumes, all of them in Latin 
and the major part anonymously. Among 
these were Arcana Coelestia, 8 vol. (1749- 
56; Heavenly Arcana) and Apocalypsis Expli- 
cata, 4 vol. (1785-89; Apocalypse Explained), 
which contain his commentaries on the inter­
nal spiritual meaning of Genesis and Exodus 
and on the Book of Revelation, respectively. 
De Coelo et ejus Mirabilibus et de Inferno 
(1758; On Heaven and lts Wonders and on 
Hell) is perhaps his best-known theological 
work. He gave an admirably clear summary 
of his theological thinking in his last work, the 
Vera Christiana Religio (1771; True Christian 
Religion), which was written when he was 83.

Swedenborg asserted that his entry into the 
field of theological study was in response to a 
divine vision and call; that his spiritual senses 
were opened so that he might be in the spir­
itual world as consciously as in the material 
world; and that the long series of exegetical 
and theological works that he wrote consti­
tuted a revelation from God for a new age of 
truth and reason in religion. Furthermore, he 
held that this new revelation of God was what 
was meant by the Second Coming. Because 
of his otherworldly experiences, Swedenborg 
has often been regarded either as a spiritual­
ist “medium” or as a mystic, but in his dry, 
matter-of-fact accounts of the spiritual world 
and in his acutely reasoned theology he actu­
ally retains his lifelong attitude of the scientific 
and Philosophie investigator.

Swedenborg consistently maintained that the 
infinite, indivisible power and life within all 
creation is God. In his theology he asserts the 
absolute unity of God in both essence (essen- 
tia) and being (esse). The Father, the Son, and 
the Holy Spirit represent a trinity of essential 
qualities in God; love, wisdom, and activity. 
This divine trinity is reproduced in human 
beings in the form of the trinity of soul, body, 
and mind. Swedenborg accepted that all cre­
ation has its origin in the divine love and 
wisdom and asserted that all created things 
are forms and effects of specific aspects of that 
love and wisdom and thus “correspond,” on 
the material plane, to spiritual realities. This 
true order of creation, however, has been dis- 
turbed by man’s misuse of his free will. He 
has diverted his love from God to his own 
ego, and thus evil has come into the world.

In order to redeem and save mankind, the di­

vine being of God had to come into the world 
in the material, tangible form of a human be­
ing—i.e., Jesus Christ. Christ’s soul partook of 
the divine being itself, but in order that there 
might be an intimate contact of God with 
fallen mankind, Jesus assumed from Mary a 
body and a human nature comprising all the 
planes of human life. During the course of 
his life on earth, Jesus resisted every possible 
temptation and lived to their divine fullness 
the truths of the Word of God; in so doing 
he laid aside all the human qualities he had 
received from Mary, and his nature was re­
vealed as the divine embodiment of the divine 
soul. Redemption, for Swedenborg, consisted 
in mankind being re-created in God’s image 
through the vehicle of Christ’s glorification. 
It was through the example of Christ’s vic­
tory over all temptation and all evil that men 
could achieve a similar harmonious unifica- 
tion between their spiritual and their material 
aspects. Swedenborg rejected the tripersonal- 
ism of the orthodox doctrine of the Trinity 
(i.e., the one God revealed in the Persons of 
Father, Son, and Holy Spirit). To him the 
Trinity was in one Person, the Father being 
the originating divine being itself, the Son the 
human embodiment of that divine soul, and 
the Holy Spirit the outflowing activity of Je­
sus, or the “Divine Human.”

Swedenborg also rejected the orthodox con- 
ceptions of redemption. To him the redemp- 
tion of mankind represented a deliverance 
from the domination of evil. The hells, which 
are the communities of the spirits of evil 
men in the spiritual world, were aspiring to 
force themselves upon men’s minds, destroy- 
ing their freedom to discem between truth 
and falsity and therefore between good and 
evil. By admitting into himself the evil spirits’ 
temptations and by his complete resistance to 
them, Jesus broke their power; and the in- 
flowing of the divine being into the human 
plane thus perfected interposed an eternal and 
infinitely powerful barrier between the hells 
and mankind. Human beings are thus saved 
from the forcible imposition of the hells upon 
themselves and are thus free to know and 
obey the truth. Man’s salvation depends on 
his acceptance of and response to divine truth.

In his massive exegetical and theological vol­
umes, Swedenborg attempted to interpret the 
Scriptures in the light of the “correspondence” 
between the spiritual and the material planes. 
He viewed references in the Bible to mundane 
historical matters as symbolically communi- 
cated spiritual truths, the key to which he 
tried to find through detailed and voluminous 
commentaries and interpretations. Sweden­
borg died in London in 1772, where he was 
buried in the Swedish Church. At the request 
of the Swedish government, his body was re­
moved to Uppsala cathedral in 1908.
Influence. Swedenborg never acted as a 

preacher but rather relied totally on the effect 
of his huge Latin volumes. The first Sweden- 
borgian societies appeared in the 1780s, and 
the first independent congregation, the origin 
of the various Church of the New Jerusalem 
organizations, was founded in London by the 
end of that decade. Swedenborg’s influence 
was by no means restricted to his immedi­
ate disciples. His visions and religious ideas 
have been a source of inspiration for a num­
ber of prominent writers, including Honoré 
de Balzac, Charles Baudelaire, Ralph Waldo 
Emerson, William Butler Yeats, and August 
Strindberg. His theological writings have been 
translated into many languages, and there is a 
constant flow of new editions. 
b i b l i o g r a p h y . The greater part of Swedenborg’s 
manuscripts, preserved in the library of the Royal 
Swedish Academy of Science in Stockholm, were 
lithographically published in 10 vol. in 1869-70, 
and in an 18-volume edition in 1901-16. Unfor- 
tunately, these editions cannot stand up to the 
demands of modern scholarship. Most of the bio- 
graphical sources were collected, translated, and



annotated by R.L. Tafel in D o c u m e n ts  C o n c e m in g  
th e  L ife  a n d  C h a ra cter  o f  E m a n u e l S w ed en b o rg , 2 
vol. (1875-77). His letters have been published in 
English translation in A. Acton (ed.), L e tte r s  a n d  
M em o r ia ls , 2 vol. (1948-55).

For supplementary material, see E.J. Dingwall, 
V ery P ecu lia r  P eop le: P o r tra it S tu d ie s  in  th e  Q ueer, 
th e  A b n o rm a l, a n d  th e  U ncanny, pp. 11-68 (1962);
J. Hyde, A  B ib lio g ra p h y  o f  th e  W orks o f  E m a n u e l  
S w ed en b o rg  (1906); I. Jonsson, E m a n u e l S w e d en ­
borg  (Eng. trans. 1971); M. Lamm, S w e d en b o rg  
(1915), in Swedish; Cyriel O. Sigstedt, T h e S w e ­
den b o rg  E pic; T h e  L ife  a n d  W orks o f  E m a n u e l  
S w ed en b o rg  (1952, reprinted 1971); and Signe 
Toksvig, E m a n u e l S w eden borg , S c ie n tis t a n d  M y s ­
tic  (1948, reprinted 1972).
Swedenborgians: see New Church.
Swedish language, Swedish svensk, na­
tional language of Sweden and, with Finnish, 
one of the two official languages of Finland. 
Swedish belongs to the East Scandinavian 
group of North Germanic languages. Until 
World War II, it was also spoken in parts of 
Estonia and Latvia. Swedish was spoken by 
about 9 million people in the late 20th Cen­
tury. It is closely related to Norwegian and 
Danish.
The history of Swedish from the Common 

Scandinavian period (600-1050) until about 
1225 is known chiefly from numerous runic 
inscriptions. Radical changes took place in 
the language, especially in the sound system, 
during the 14th and 15th centuries. Modem 
Swedish is usually dated from 1526, when 
a translation of the New Testament was 
first printed. The Standard language began to 
emerge in the 17th Century, formed principally 
on the Svea dialects spoken in Stockholm and 
around Lake Mälar but with some features 
from the Göta dialects. The Swedish Academy, 
founded in 1786, published a Swedish gram- 
mar in 1836 and later began a dictionary.
A characteristic of Swedish grammar, shared 

with the other Scandinavian languages, is en- 
clitic definite articles, the placement of the def­
inite article after the noun. Standard Swedish 
has no case endings in nouns except for the 
possessive s (as in English) and has only two 
genders (neuter, common). In most dialects, 
however, three genders (masculine, feminine, 
neuter) are still differentiated. Swedish has 
a tone or pitch accent, described by many 
speakers of English as a singsong rhythm. The 
vocabulary contains many loanwords, espe­
cially from Low German and High German 
and, in more recent times, from French and 
English.

Consult
the
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Swedish literature, the body of writings in 
the Swedish language.

A brief treatment of Swedish literature fol­
lows. For füll treatment, see macropaedia: 
Scandinavian Literature.
Swedish literature had its beginnings in the 

13th Century, when Old Swedish became a 
language distinct from the common Norse 
that previously had been spoken throughout 
Scandinavia. The development of medieval 
Swedish literature was hindered by the coun­
try’s gradual conversion to Catholic Christian­
ity from the 1 Ith Century onward; this meant 
that Latin became the vehicle of much con­
temporary writing.

Swedish vernacular literature came into its 
own in the 16th Century with Sweden’s ardent 
adherence to the Protestant Reformation. The 
most important literary event of the period 
was the complete translation of the Bible into 
Swedish in 1541; this event inaugurated mod­
em Swedish and provided an inexhaustible 
source of imagery, motifs, and metaphors for 
subsequent Swedish writers. During the ensu­

ing centuries Swedish literature reflected the 
contemporaneous literary fashions of Europe. 
Georg Stiemhielm’s epic Hercules (1658) had 
a great influence on later poets, and Stiem- 
hielm is regarded as “the father of Swedish 
poetry.” Olof von Dalin was the foremost lit­
erary representative of the Enlightenment as 
it affected 18th-century Sweden. Other promi­
nent literary figures during the 18th Century 
included the academie poet Johan Henrik 
Kellgren, the naturalist Carl von Linné (Car­
olus Linnaeus), and the mystical theologian 
Emanuel Swedenborg. Carl Michael Bellman 
was the outstanding Swedish lyric poet of the 
18th Century.
As elsewhere in Europe, Neoclassicism in 

Sweden gradually gave way to Romanticism 
in the early 19th Century. Swedish Roman­
ticism was as much dominated by German 
developments as Swedish Neoclassicism had 
been dominated by French models. Romanti­
cism manifested itself in Sweden in an ardent 
national spirit and in a renewed interest in 
Sweden’s past and traditions.
In the late 19th Century Romanticism yielded 

to realism, and at this time Sweden produced 
a figure of world importance in the playwright 
August Strindberg. Strindberg’s work marks 
the beginning of modem Swedish literature, 
and Strindberg himself remains the greatest 
writer Sweden has ever produced. In the 20th 
Century Sweden produced such noted writers 
as the novelists Selma Lagerlöf and Hjal- 
mar Bergman and the poet and novelist Pär 
Lagerkvist.
Sweelinck, Jan  Pieterszoon (b. April 1562, 
Amsterdam—d. Oct. 16, 1621, Amsterdam), 
Dutch organist and composer, one of the 
principal figures in the development of organ 
music before J.S. Bach.

Sweelinck succeeded his father as organist of 
the Oude Kerk (Old Church), Amsterdam, in 
about 1580 and remained in this post until 
his death. Apparently he never left the Low 
Countries and traveled only to Rotterdam and 
Antwerp.

Sweelinck, detail of an oil painting on wood by Gerrit 
Sweelinck; in the Haags Gemeentemuseum, The 
Hague
By courtesy of the Haags Gemeentemuseum, The Hague

Although he composed much sacred and sec­
ular vocal music in the polyphonic traditions 
of France and the Netherlands (including the 
Chansons, the Cantiones sacrae, and settings 
of the Psalms), Sweelinck was chiefly known 
as an organist and keyboard composer. His 
keyboard music includes chorale variations, 
toccatas and fantasias showing the influence 
of the Venetian organ school, and sets of vari­
ations on secular tunes.

Sweelinck’s fantasias are among the first or­
gan fugues in which a single theme is subjected 
to augmentation, diminution, and changes of 
rhythm and combined with counterthemes. 
His secular variations drew upon populär 
tunes of several European countries; an ex­
ample is the set of variations on Mein junges 
Leben hat ein End\

It is possible that Sweelinck met the English 
composers John Bull and Peter Philips during 
their visits to the Low Countries; Bull’s “Fan­
tasia on a Theme of Sweelinck” was the tribute
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of one keyboard virtuoso to another. Swee­
linck’s keyboard playing was widely known. 
His organ pupils included the German com­
posers Samuel Scheidt and Heinrich Schei­
demann; Scheidemann’s pupil J.A. Reinken 
handed on this tradition of organ playing to 
the Danish organist Dietrich Buxtehude. Many 
outstanding organists of the following genera- 
tion, particularly in northem Germany, were 
pupils of Sweelinck; Handel and Bach were 
influenced by this northem German school of 
organ playing.
sweeper, any of the fishes of the genera 
Parapriaeanthus or Pempheris, in the family 
Pempheridae (order Perciformes), all of which 
occur in marine or brackish waters in the 
Pacific, Atlantic, and Indian oceans. Sweepers 
have elongate-oval, compressed bodies with 
well-developed fins and tail. The eyes are un- 
usually large. A few species have luminescent 
organs along the body. The glassy sweeper 
(Pempheris schomburgki) of the westem At­
lantic is the only representative along the 
North American coasts. No species occur in 
the eastem Atlantic.
sweet alyssum, also called s w e e t  a l i s o n  
(Lobularia maritima; Alyssum maritimum of 
some authorities), low, matting, short-lived 
perennial herb of the mustard family (Brassi- 
caceae), native to the Mediterranean region.

Sweet alyssum (Lobularia maritima)
Joan E. Rahn— EB Inc.

Sweet alyssum is widely grown for its honey- 
sweet, small, clustered, white, four-petaled 
flowers.
The narrow, gray-green leaves are untoothed 

and usually bear many silvery hairs. The flow­
ering stalks rise to 30 cm (about 1 foot), with 
the small, round seedpods developing on the 
sterns below the flower heads. There are hor- 
ticultural forms with lavender, pink, or purpie 
flowers.
sweet birch (Betula lenta), also called black
BIRCH, CHERRY BIRCH, and RED BIRCH, North

Sweet birch (Betula lenta)
Walter Chandoha
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American ornamental and timber tree in 
the family Betulaceae. Ordinarily growing to 
about 18 metres (60 feet) in height, the tree 
may reach 24 m or more in the southem 
Appalachians; on poor soil it may be stunted 
and shmblike.

The smooth, shiny, nonpeeling outer bark, 
red brown on younger sterns, is almost black 
on older trunks and deeply furrowed into ir­
regulär scales. The twigs and inner bark smell 
and taste like wintergreen.

The hard, close-grained wood is similar to 
that of yellow birch but denser and of deeper 
colour; both are used for veneer, flooring, 
fumiture, doors, plywood, and vehicle parts. 
Sweet birch is a source of birch oil, formerly 
a substitute for oil of wintergreen. Birch beer 
is made from the sap.
sweet gum, any of about four species of the 
genus Liquidambar, a genus of trees in the 
witch hazel family (Hamamelidaceae) native 
to North America and Asia that are valued 
for resin, timber, and omament.

Sweet gum (Liquidambar styraciflua)
John H. Gérard

Sweet gum trees have altemate, sharply 
(three- to seven-lobed) palmate leaves and bear 
upright spikes of greenish male flowers and 
round, drooping clusters of female flowers on 
the same tree. Spiny, dark-brown balls of seeds 
develop and often persist through the winter. 
The American sweet gum, or bilsted (L. sty­
raciflua), which sometimes reaches 45 metres 
(150 feet) in moist lowlands but is usually 
half that height at maturity, is grown for its 
handsome foliage, shade, and scarlet autum- 
nal colour. It is also valued for its heartwood, 
called red gum or satin walnut, which is used 
for quality fumiture. The trees are tapped for 
liquidambar balm, though a more fragrant 
gum is collected from the Oriental sweet gum 
(L. orientalis). The Formosan gum (L . formo- 
sana), with three-lobed leaves, is widely grown 
as a garden tree in mild climates.

Consult the index 'first

sweet pea (Lathyrus odoratus), annual plant, 
of the pea family (Fabaceae), native to Italy 
and widely cultivated in other regions for its 
beautiful, fragrant flowers. The vinelike stem, 
which climbs by means of tendrils, is 1.2-1.8 
metres (4-6 feet) long. The altemate leaves are 
pinnately compound (feather-like in form). 
The flowers, commonly white, pink, red, vi­
olet, or purpie and up to 5 centimetres (2 
inches) across, are bome singly or in clusters 
of two to four. The fruit is a hairy pod about

Sweet pea (Lathyrus odoratus)
Sven Samelius

5 cm long. Hundreds of varieties of sweet pea 
have been developed.
sweet potato (Ipomoea batatas), food plant 
of the morning glory family (Convolvulaceae), 
native to tropical America and widely culti­
vated in tropical and the warmer temperate cli­
mates. The sweet potato must not be confused 
with the common, white, or Irish potato (see 
potato; genus Solanum, family Solanaceae) or 
with the yam (q.v.; genus Dioscorea, family 
Dioscoreaceae), to which it is botanically un- 
related. Sweet potato sterns are usually long 
and trailing and bear lobed or unlobed leaves 
that vary in shape. The flowers, bome in 
clusters in the axils of the leaves, are funnel 
shaped and tinged with pink or rose violet. 
The edible part is the much-enlarged tuberous 
root, varying in shape from fusiform to ob­
long or pointed oval. Root colours range from 
white to orange, and occasionally purpie in­
side, and from light buff to brown or rose and 
purplish red outside. The pulp consists largely 
of starch, and orange-fleshed varieties are high 
in carotene. Sweet potatoes are served as a 
cooked vegetable, in whole or mashed form, 
and are used as pie filling.

The sweet potato is now widely grown chiefly 
in the southem United States, in tropical 
America, the warmer islands of the Pacific, 
Japan, and the Soviet Union. Propagated veg- 
etatively by sprouts arising from the roots or 
by cuttings of the vines, it is best adapted

Sweet potato (Ipomoea batatas)
Shunji Watari— EB Inc.

to light, friable soils such as sandy loams. At 
least four to five months of warm weather are 
required for large yields. In Japan the crop 
has long been grown for drying and for man­
ufacture of starch and alcohol.
sweet potato (musical instmment): see oca- 
rina.
sweet shrub, any member of the genus Ca- 
lycanthus of the family Calycanthaceae, with 
four species of small ornamental trees with 
aromatic bark and sweet-scented flowers, all 
native to North America.

A sweet shrub has opposite, bright-green,

simple, smooth-margined leaves. The petals 
of the brown to purpie magnolia-like flowers, 
bome on the branch tips, are not distinct from 
the sepals. The pear-shaped or egg-shaped 
fruits contain many dry seeds (achenes). Car­
olina allspice (Calycanthus floridus), a shrub

Sweet shrub (Calycanthus)
Arthur O. Tucker

about 3 metres (10 feet) tall, and Calycanthus 
occidentalis, a similar shmb with light-brown 
flowers, are cultivated in North America.
sweet vernal grass, also called vernal 
grass, any of about four species of fragrant 
annual and perennial grasses constituting the 
genus Anthoxanthum (family Poaceae). They 
are native to Europe, Asia, and North Africa.

Sweet vernal has thin, flat leaves and nar­
row flower clusters. Coumarin present in the 
leaves is released as a sweet scent in grass 
freshly mown for hay.
sweet William, also called bunch pink 
(Dianthus barbatüs), familiar old-fashioned 
garden plant, in the pink family (Cary- 
ophyllaceae), grown for its clusters of small

Sweet William (Dianthus barbatüs)
Grant Heilman— EB Inc.

bright-coloured flowers. It is usually treated 
as a garden biennial, seed sown the first year 
producing flowering plants the second year. 
The plant, growing to a height of 60 centime­
tres (2 feet), produces numerous flowers— 
white, pink, rose to violet, or sometimes bi- 
coloured—with fringed petals.
sweetbrier, also called eglantine (Rosa 
eglanteria, or R. rubiginosa), small, prickly 
wild rose with fragrant foliage and numer­
ous small pink flowers. Native to Europe and 
westem Asia, it is widely naturalized in North 
America, where it grows along roadsides and 
in pastures from Nova Scotia and Ontario 
south westward to Tennessee and Kansas.

Sweetbrier can reach a height of about 2 me­
tres (6 feet) and is useful as a screening shmb; 
a cultivated form, ‘Duplex,’ has double pink 
flowers. While not especially ornamental, it 
has been crossed with Austrian briar (R. foe- 
tida), to produce the Penzance hybrids with 
pinkish flowers with yellow centres.

Eglantine is frequently alluded to in the writ­
ings of English poets, from Chaucer onward. 
John Milton, in L Allegro, used the term



“twisted eglantine” to denote, it is thought, 
the woodbine honeysuckle (Lonicera pericly- 
menum), which is still called eglantine in 
northeastern Yorkshire.
sweetfish, also called ai, or ayu (Plecoglos- 
sus altivelis), delicately flavoured marine fish 
that migrates upstream to spawn in clear wa­
ters. It is found in Japan and Taiwan and is of 
the family Plecoglossidae (combined by some 
authorities with the salmon and trout family, 
Salmonidae). The sweetfish is light yellow or 
olive-coloured, about 30 cm (1 foot) long, and 
similar to a small trout in appearance. It is 
distinguished by a folded tongue, a saillike 
dorsal fin, and teeth arranged on saw-edged 
plates at the sides of the jaws. In Japan, tarne 
cormorants are used to catch the fish as it 
swims upriver.
sweetleaf, also called sapphire berry, or 
horse sugar (Symplocos paniculata, and S. 
tinctoria, respectively), either of two shrubs 
or small trees in the family Symplocaceae. S. 
paniculata is a shrub or small tree native to 
eastem Asia but cultivated in other regions. 
It bears white, fragrant flowers in clusters 5-
7.5 cm (2-3 inches) long. The fleshy, bright- 
blue fruit is about 1 cm (0.4 inch) in diame­
ter. S. tinctoria is a shmb or small tree native 
to southeastem North America. The yellow, 
fragrant flowers are about 1 cm across and are 
bome in dense clusters. The oblong, orange- 
brown fruit is about 1 cm in diameter.
sweetsop, also called sugar apple (Annona 
squamosa), small tree or shmb of the custard 
apple, or Annonaceae, family. It has thin, ob­
long ovate leaves, solitary greenish flowers, and

Sweetsop (Annona squamosa)
Walter Dawn

a yellowish-green fmit resembling a shortened 
pinecone. The tuberculate fmit, the fusion of 
many ripened ovaries and the receptacle, is
7.5 to 10 cm (3 to 4 inches) in diameter 
and contains a sweet, creamy-yellow, custard- 
like pulp, which may be eaten raw. Native 
to the West Indies and tropical America, it 
has been widely introduced into the Eastem 
Hemisphere.
Sweetwater, city, seat (1881) of Nolan 
County, west-central Texas, U.S. It lies on the 
Callahan Divide between the Colorado and 
Brazps rivers, 41 miles (66 km) west of Abi- 
lene. A trading post called Blue Goose (1877) 
on nearby Sweetwater Creek was moved to 
the present site when the Texas and Pacific 
Railway arrived (1881). Sweetwater was in­
corporated in 1884, but its growth was hand- 
icapped by a severe blizzard (1885), which 
devastated livestock, and by a great drought 
(1886-87); the resulting desolation formed the 
background for Dorothy Scarborough’s novel 
The Wind (1925). The town’s recovery as a 
cattle, cotton, and wool centre was sustained 
by the arrival of the Santa Fe Railway (1911). 
Local oil resources were tapped in the 1920s, 
and deposits of gypsum, sand, and clay have 
been worked since the 1940s. The city’s indus­
tries include oil refining and meat-packing.

The nearby Sweetwater, Trammell, and Oak 
Creek lakes are maintained for water supply 
and recreation. Annual fairs, expositions, and 
indoor rodeos are held at Nolan County Col- 
iseum in Newman Park, where live snakes, 
caught during the annual (March) Rattlesnake 
Roundup and used for snakebite semm and 
medical research, are displayed. Inc. city, 
1902. Pop. (1985 est.) 13,700.
Sweetwater River, river rising in the 
Southern tip of Wind River Range, central 
Wyoming, U.S., and flowing generally east for 
175 miles (282 km); it empties into Pathfinder 
Reservoir on the North Platte River. The Ore­
gon Trail followed the Sweetwater westward 
from the vicinity of Casper to South Pass; 
Independence Rock, a granite monolith rising 
193 feet (59 m) on the north bank of the 
river near the reservoir, was a trail landmark. 
The river was supposedly named by General 
William Ashley in 1823 because its water 
tasted sweet to his trappers.
Swegn, also spelled swein (personal name): 
see under Sweyn.
Swellendam, town, southem Cape Province, 
South Africa. It is situated in the Breede 
River Valley 120 miles (190 km) east of Cape 
Town, inland from the Indian Ocean at the 
base of the Langeberg mountains. Founded 
(1743) by the Dutch East India Company, it 
was named for the Cape govemor, Hendrik 
Swellengrebel, and his wife, whose maiden 
name was Damme. A revolt against Company 
authority in 1795 led to the establishment of 
the first of several local Boer republics. The 
town, Stretching for 3 miles (5 km) along a 
tributary of the Breede River, is surrounded 
by natural beauty, preserved in the flower and 
scenic reserves and Bontebok National Park 
(11 square miles [28 square km]). The town’s 
old Cape Dutch buildings include the Drostdy 
(former residence of the governing official), 
now a museum. Swellendam is the centre of 
an agricultural area producing cattle, sheep, 
grain, and fruit. Pop. (1984 est.) mun., 7,370.
Swellendam and Graaff-Reinet, in South 
Africa, administrative districts of the Cape 
of Good Hope under the mle of the Dutch 
East India Company. Established in 1743 and 
1786, respectively, they became centres of a 
frontier independence movement in the 1790s. 
With the continuous expansion of colonial 
cattle farmers, the eastem frontier of Swellen­
dam moved progressively from the Great Brak 
River in 1743, to the Gamtoos (1770), and fi­
nally to the Great Fish and Bushmans rivers in 
1778. Graaff-Reinet, carved out of the turbu­
lent black-white frontier zone of Swellendam 
and Stellenbosch, was bounded by the Bavi- 
aans and Tarka rivers in the northeast, and 
the Great Fish in the southeast. In 1795 the 
discontentment of the white inhabitants with 
the policies of the remote central government 
at Cape Town erupted in the dedaration of 
short-lived independent republics in Swellen­
dam and Graaff-Reinet. They were reincorpo- 
rated into the Cape Colony after its conquest 
by the British late that year.
swellfish: see puffer.
Swett, John (b. July 31, 1830, Pittsfield, 
N.H., U.S.—d. Aug. 22, 1913, Alhambra, 
Calif.), American educator known as the fa­
ther of the California public school system.

Swett was educated at the Pittsfield and 
Pembroke academies and at the Merrimack 
Normal Institute. He was already a teacher at 
the age of 17, when he left New England in 
1852 on an ocean trip to California—via Cape 
Hom—to restore his frail health. He worked 
in California mines and on a ranch for most 
of 1853 but then took the job as principal of 
San Francisco’s Rincon School.
Swett immediately began organizing the city’s 

public schools, and in 1862 he was elected 
California superintendent of public instruc­
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tion. He served in that post until 1867, dur­
ing which time he traveled throughout the 
state holding teachers’ institutes, establishing 
a teacher-certification system, winning legisla­
tive support for school taxes, writing a revised 
school law, and providing for uniform text- 
books in California public schools.

Defeated for reelection in 1867, Swett be­
came principal of the Denman girls’ school 
in San Francisco in 1868 and stayed there 
until 1876, except for a brief Stint (1870-73) 
as deputy superintendent of the San Fran­
cisco public schools. From 1876 to 1889 he 
was principal of the Girls’ High and Normal 
School, but he was forced to resign owing to 
his firm Opposition to allowing political in­
fluences in the school. He finished his long 
career in public education as superintendent 
of San Francisco schools (1890-94), finally 
retiring to his farm.

Swett was a prolific writer. In addition to 
Publishing many addresses and magazine ar­
ticles and a few poems, he wrote Common 
School Readings (1867), A History of the 
Public School System of California (1876), 
Methods of Teaching (1880), A Normal Word 
Book (1879), School Elocution (1884), Amer­
ican Public Schools (1900), and Public Edu­
cation in California (1911). In collaboration 
with William Swinton he wrote several pri­
mary textbooks in geography and language 
arts. Swett also established and edited the jour- 
nals California Teacher and California State 
Educational Joumal
Swettenham, Sir Frank (Athelstane) (b.
March 28, 1850, Belper, Derbyshire, Eng.— 
d. June 11, 1946, London), British colonial 
official in Malaya who was highly influential 
in shaping British policy and the structure of 
British administration in the Malay Peninsula.

Swettenham was sent to Singapore as a cadet 
in the Straits Settlements (Singapore, Malacca, 
and Penang Island) civil service in 1871. He 
learned the Malay language and played a 
major role as British-Malay intermediary in 
the events surrounding British intervention in 
the peninsular Malay States in the 1870s. In 
1882 he was appointed resident (adviser) to 
the Malay state of Selangor. He successfully 
promoted the development of coffee and to­
bacco estates in the state and helped boost tin 
eamings by constmcting a railway from Kuala 
Lumpur, Capital of Selangor, to the port of 
Klang. Subsequently he served as resident of 
Perak state and in 1895 secured an agreement 
of federation from the States of Perak, Selan­
gor, Negri Sembilan, and Pahang. He himself 
headed the federation, with the title of resi­
dent-general. In 1897 he was knighted, and in 
1901, three years before retiring, he was made 
high commissioner for the Malay States and 
govemor of the Straits Settlements.

It was largely through Swettenham’s efforts 
that the British Foreign Office reversed its 
policy of accepting Siamese control of the 
northem tier of Malay States. His portrayal 
of their maladministration under native miers 
and his wamings of possible intervention by 
rival European powers led to British Penetra­
tion of those States in the early 1900s.
Sweyn, also spelled swein, or swegn, name 
of miers grouped below chronologically and 
indicated by the symbol • .
• Sweyn I, byname sweyn forkbeard, 
Danish svend tveskaeg, Norwegian svein 
tjugeskjegg, or TVisKJEGG (d. Feb. 3, 1014, 
Gainsborough, Lincolnshire, Eng.), king of 
Denmark c. 987-1014, a leading Viking war- 
rior and the father of Canute I the Great, king 
of Denmark and England. Sweyn formed an 
imposing Danish North Sea empire, establish­
ing control in Norway in 1000 and conquering 
England in 1013, shortly before his death.
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The son of the Danish king Harald Bluetooth 
(Blätand), Sweyn rebelled in 987 against his 
father, who fled to Wendland (in Germany). 
Sweyn began feuding with Olaf I after the 
latter’s accession to the Norwegian throne in 
995, and he allied with the Swedish king Olaf 
Skötkonung and with the Norwegian Erik, the 
earl of Lade. The three allies defeated Olaf I 
in the Battle of Svolder c. 1000, with Sweyn

Sweyn I, coin, 10th Century; in the Royal Collection 
of Coins and Medals, Nationalmuseet, Copenhagen
By courtesy of the Nationalmuseet, Copenhagen

becoming virtual ruler of Norway, although 
nominally sharing sovereignty with his allies. 
Sweyn then tumed again to England, leading 
apparently punitive expeditions in 1003 and 
1004 in retaliation for the St. Brice’s Day mas- 
sacre of Danes in England on Nov. 3, 1002.

Sweyn did not again retum to England until 
1013, when he led a highly successful cam­
paign and was accepted as king throughout the 
country, forcing Ethelred IÏ into exile; but he 
died less than a year later. Although Norway 
returned (1014-16) to Norwegian mle under 
the leadership of Olaf II Haraldsson, Sweyn’s 
Anglo-Danish empire continued under his son 
and grandson until 1042.
• Sweyn II E s t r i d s e n , Danish svend 
estridsen, Norwegian svein estridsson (b. 
c. 1020, Denmark—d. April 28, 1074, Den­
mark), king of Denmark (1047-74) who 
ended a short period of Norwegian domina- 
tion (1042-47) and worked to establish the 
independence of the Danish Church.

Sweyn II, coin, 11 th Century; in the Royal Collection 
of Coins and Medals, Nationalmuseet, Copenhagen
By courtesy of the Nationalmuseet, Copenhagen

The son of Ulf, a Danish earl, and Estrid, 
a sister of Canute I the Great, Sweyn fled 
to Sweden after his father was murdered in 
1027 on orders of Canute. After the death 
of Canute (1035), when Hardecanute was rul­
ing in Denmark and Magnus in Norway, the 
young kings agreed that whoever lived longer 
would mle both countries. Under this agree­
ment Magnus became king also of Denmark 
in 1042 and appointed Sweyn viceroy. While 
Magnus was fighting the Wends (Slavs) in 
1043, Sweyn, who was favoured by the Dan­
ish nobles, was acclaimed king, provoking a 
war over the Danish throne with Magnus and

then with his successor, Harald III Hardraade 
(mied 1045-66).
Although Sweyn’s forces were continually 

defeated, Harald’s troops were mainly inter- 
ested in plunder and failed to conquer Den­
mark. The two miers recognized each other 
as sovereign in their respective countries in 
1064 while Harald was preparing to attack 
England. Strengthened by Harald’s death in 
1066, Sweyn sponsored a successful Dan­
ish attack on England in 1069, aiding An­
glo-Saxon rebels against William I the Con- 
queror. Although the Danish forces achieved a 
favourable position, Sweyn, by an agreement 
with William I in 1070, withdrew his troops.

On returning to Denmark, Sweyn worked 
to free the Danish Church from control by 
the archbishop of Bremen and by the English 
church, and he cooperated with Pope Gregory 
VII. Knowledgeable in history and geography, 
Sweyn was Adam of Bremen’s main source 
on Scandinavian affairs in the latter’s valu­
able Gesta Hammaburgensis ecclesiae pontifi- 
cum (c. 1070-75; “History of the Archbishops 
of Hamburg-Bremen”). Five of Sweyn’s sons 
succeeded to the throne, and his dynasty (the 
Valdemars) mied for 300 years.
Swidnica, German Schweidnitz, town, 
Walbrzych województwo (province), south- 
western Poland, on the Bystrzyca River, a 
tributary of the Oder. Located in the Sudeten 
(Sudety) foothills, the town is an economic 
centre for the Dolny Slqsk (Lower Silesia) 
agricultural area. A junction on the Wroclaw- 
Walbrzych rail line, it has metal, Chemical, 
wood, sugar, and textile industries.

The town began as a Slavic settlement on 
the crossroads of two trade routes. A castle 
was built there in the 12th Century, and the 
area was annexed to the independent duchy 
of Swidnica in 1291. The town developed as 
a commercial centre until the 17th Century. 
It passed to Prussia in 1742 and returned to 
Poland in 1945. Pop. (1982 est.) 57,800.
Swi^tochlowice, city, Katowice województwo 
(province), south central Poland; it is a north- 
western suburb of the city of Katowice in 
the heavily industrialized Gómy Slqsk (Upper 
Silesia) coalfields. The local economy is based 
on coal mining and the iron and steel-making 
industry. Inc. 1951. Pop. (1982 est.) 59,900.
Swietokrzyskie, Góry, English holy cross 
mountains, mountain range, part of the Wy- 
zyna Malopolska (Polish Uplands), in south 
central Poland, surrounding the city of Kielce. 
The highest peaks are Lysica (2,008 ft [612 m]) 
and Lysa Góra (Bald Mountain; 1,946 ft [593 
m]), both in the Lysogóry range. The Góry 
Swi^tokrzyskie take their name, which means 
“Holy Cross,” from that of an old Benedictine 
abbey that was located on Lysa Góra. Copper 
and red sandstone formerly were taken from 
the area, now the site of the Swi^tokrzyski 
National Park.
swift, any of about 75 species of agile, fast-fly- 
iiig birds of the family Apodidae (sometimes 
Micropodidae), in the order Apodiformes, 
which also includes the hummingbirds. The 
family is divided into the subfamilies Apodi- 
nae, or soft-tailed swifts, and Chaeturinae, or 
spine-tailed swifts. Almost worldwide in dis­
tribution, swifts are absent only from polar 
regions, Southern Chile and Argentina, New 
Zealand, and most of Australia.
Closely resembling swallows, swifts range in 

length from about 9 to 23 centimetres (3lh to 
9 inches). They have exceptionally long wings 
and chunky, powerful bodies. Their compact 
plumage is a dull or glossy gray, brown, or 
black, sometimes with pale or white markings 
on the throat, neck, belly, or rump. The head 
is broad, with a short, wide, slightly curved 
bill. The tail, although often short, may be 
long and deeply forked. The feet are tiny and 
weak; with the aid of sharp claws, they are 
used only to cling to vertical surfaces. A swift

Chestnut-collared swift (Cypseloides rutilus)
Painting by H. Jon Janosik

that lands on flat ground may be unable to 
regain the air. In soft-tailed forms, the hind 
toe is rotated forward as an aid in gripping 
vertical surfaces; in spine-tailed swifts, support 
is gained from the short needle-tipped tail 
feathers, and the feet are less modified.

In feeding, swifts course tirelessly back and 
forth, capturing insects with their large mouths 
open. They also drink, bathe, and sometimes 
mate on the wing. They fly with relatively stiff, 
slow wingbeats (four to eight per second), but 
the scimitar-like design of the wing makes it 
the most efficiënt among birds for high-speed 
flight. The fastest of small birds, swifts are be­
lieved to reach 110 kilometres (70 miles) per 
hour regularly; reports of speeds three times 
that figure are not confirmed. The only avian 
predators known to take swifts with regularity 
are some of the larger falcons.
The nest of a swift is made of twigs, buds, 

moss, or feathers and is glued with the sticky 
saliva to the wall of a cave or the inside of 
a chimney, rock crack, or hollow tree. A few 
species attach the nest to a palm frond, an ex­
treme example being the tropical Asian palm 
swift (Cypsiurus parvus), which glues its eggs 
to a tiny, flat feather nest on the surface of a 
palm leaf, which may be hanging vertically or 
even upside down. Swifts lay from one to six 
white eggs (usually two or three). Both eggs 
and young may be allowed to cool toward the 
environmental temperature in times of food 
scarcity, slowing development and conserving 
resources. The young stay in the nest or cling 
near it for 6 to 10 weeks, the length of time 
depending largely on the food supply. Upon 
fledging, they resemble the adults and imme­
diately fly adeptly. Mortality among young 
swifts is considerably lower than in other 
birds.

The following are some of the best-known 
swifts:

Chimney swift (Chaetura pelagica): 13 cm (5 
in.); spine-tailed; uniformly dark gray; breeds 
in eastern North America, where it is the only 
swift, winters in South America; nests in chim- 
neys and (now rarely) in hollow trees; about 
17 other Chaetura species are known; they are 
distributed almost throughout the range of the 
family.

Common swift (Apus apus), called simply 
“swift” in Great Britain: 18 cm (7 in.); 
soft-tailed; black, with lighter chin; breeds 
across Eurasia, winters in southem Africa; 
nests in buildings and hollow trees. Nine other 
Apus swifts are found throughout temperate 
regions of the Old World, and some Apus 
species inhabit South America.

White-collared swift (Streptoprocne zonaris): 
20 cm (8 in.); soft-tailed; brownish-black, with 
narrow white collar; resident from Mexico to



Argentina and on larger Caribbean islands; 
nests in caves and behind waterfalls.
White-rumped swift (Apus caffer): 15 cm ( 6  

in.); soft-tailed; black with white throat and 
rump; resident throughout Africa south of the 
Sahara; usually utilizes nests of swallows.
White-throated swift (Aeronautes saxatalis): 

17 cm (6 V2 in.); soft-tailed; black, with white 
throat, breast, centre of belly, and flanks; 
breeds in westem North America, winters in 
southem Central America; nests on vertical 
rock cliffs.
swift, also called ghost moth, any of the 
approximately 300 moth species of the cos- 
mopolitan insect family Hepialidae (order 
Lepidoptera), including some of the largest

Swift (Hepialus cupulinus)
M.W.F. Tweedie from the Natural History Photographic Agency— EB Inc.

moths, with wingspans of more than 22.5 cen­
timetres (9 inches). Most European and North 
American species are brown or gray with silver 
spots on the wings; the African, New Zealand, 
and Australian species are brightly coloured.

Swifts are fast, though sometimes erratic, 
fliers. The larvae either bore in plants or live 
in turf feeding on grass roots (e.g., Porind).
Swift, Gustavus Franklin (b. June 24, 1839, 
Sagamore, Mass., U.S.—d. March 29, 1903, 
Chicago), founder of Swift and Company and 
Promoter of the railway refrigerator car for 
shipping meat.
A butcher’s helper at the age of 14, he became 

in 1859 a buyer and slaughterer of cattle and 
also opened a butcher shop in Eastham, Mass.

Gustavus Swift
By courtesy of Swift & Company, Chicago

He became the partner of James A. Hathaway, 
a Boston meat dealer, in 1872. Three years 
later Swift, the cattle buyer for the firm, trans­
ferred his headquarters to Chicago, where the 
centre of the cattle market had shifted. Swift 
feit that meat-packing would be more prof­
itable than meat selling if a method could be 
devised for shipping fresh meat from Chicago 
to the East. He therefore hired an engineer to 
design a refrigerator car; the finished design 
circulated fresh air that was chilled by passing 
it over ice. In 1877 Swift successfully shipped 
the first refrigerator carload of fresh meat to 
the East. Soon afterward he left Hathaway. In 
1878 he formed a partnership with his brother, 
and in 1885, with a Capital of $300,000, he 
incorporated the firm of Swift and Company. 
In addition to competing successfully with 
Nelson Morris and Philip D. Armour, Swift 
established distributing houses in such cities 
as Tokyo, Shanghai, and Manila, and packing

plants at St. Louis, Mo., Kansas City, Mo., 
and Omaha, Neb. When Swift died the cap- 
italization of his Company had increased to 
$25,000,000.

Swift was also a leader in tuming formerly 
unused parts of animals into by-products such 
as soap, glue, fertilizer, and oleomargarme.
Swift, Jonathan, pseudonym isaac bicker- 
staff (b. Nov. 30, 1667, Dublin—d. Oct. 
19, 1745, Dublin), Irish author and dean of 
St. Patrick’s Cathedral, Dublin (from 1713), 
the foremost prose satirist in the English lan­
guage. Besides the celebrated Gulliver’s Travels 
(1726), he wrote such noted satires as A Tale 
of a Tub (1704), “The Battle of the Books” 
(1704), and “A Modest Proposal” (1729). 
Early life and education. Swift’s grandfa- 

ther, the Rev. Thomas Swift, had been vicar 
of Goodrich, Herefordshire, and was remem- 
bered for his unswerving loyalty to the Royal­
ist cause during the English Civil War (1642- 
51). Swift’s father, Jonathan the elder, along 
with three of his brothers, settled in Ireland 
after the Restoration and became steward of 
the King’s Inns, Dublin. In 1664 he married 
Abigail Erick, who, though she may have been 
born in Ireland, was the daughter of an En­
glish Leicestershire clergyman. Their daughter, 
Jane, was born in May 1666. In the spring of 
1667, however, Jonathan the elder died sud­
denly, leaving his wife, baby daughter, and an 
unborn son to the care of his brothers.
As a result of growing up fatherless, depen­

dent on the generosity of his uncles, with no 
settled home, it may be that Jonathan Swift 
suffered from a sense of insecurity. His edü- 
cation was not neglected, however, and at the 
age of six he was sent to Kilkenny School, 
then the best in Ireland. In 1682 he entered 
Trinity College, Dublin. In a fragment of au­
tobiography, written many years later and first 
published in 1755 as “Family of Swift,” he 
represents himself as so discouraged and sunk 
in spirit by “the ill-treatment of his nearest 
relatives” that he neglected his studies and 
was therefore only granted his bachelor of 
arts degree in February 1686 speciali gratia 
(“by special favour”). In fact, his career as 
an undergraduate seems to have been neither 
distinguished nor disgraceful; the manner of 
his degree being a device often used when a 
student’s record failed, in some minor respect, 
to conform to the regulations.

He continued in residence at Trinity College 
as a candidate for his master of arts degree 
until February 1689. But the disorders that 
had begun to spread through Dublin after the 
Revolution of 1688 caused the college authbr- 
ities to permit students to withdraw to safety. 
Swift sought security in England, and, after 
visiting his mother, he became a member of 
the household of Sir William Temple, at Moor 
Park, Surrey, where he was to remain off and 
on until Temple’s death in January 1699.

Years at Moor Park. Temple, a man of wide 
culture, was engaged in writing his memoirs 
and preparing some of his essays for publica­
tion, and he needed someone to act as a kind 
of secretary. Swift’s residence at Moor Park 
was an interrupted one; he twice returned to 
Ireland, a fact that points to some uneasiness 
about his career. During the second of these 
visits to Ireland, Swift took orders in the An­
glican Church, being ordained priest on Jan. 
13, 1695. At the end of the same month he 
was appointed vicar of Kilroot, near Belfast.

It may be said that Swift came to intellec- 
tual maturity at Moor Park, with Temple’s 
rieh library at his disposal. Here, too, he met 
Esther Johnson (the future Stella), the daugh­
ter of Temple’s widowed housekeeper. She 
was a dark-haired child of eight when Swift 
first came to Moor Park, and his friendship 
with her began by his taking a share in her 
education. In 1692, through Temple’s good 
offices, he received the degree of M.A. at Ox­
ford, after incorporation as a member of Hart
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Hall. It was probably in 1693 that he went to 
Kensington on a mission from Temple and 
there had a conference with William III, who 
had asked Temple’s advice on a constitutional 
problem.

Between 1691 and 1694 he wrote a num­
ber of poems, notably six odes. His early 
verse, which at one time provoked only the 
harshest of judgments, has come to be much 
more favourably regarded, perhaps because of 
William Butler Yeats’s expressed admiration. 
Clearly, however, his true genius did not find 
expression until he turned from verse to prose 
satire and composed, mostly at Moor Park

Jonathan Swift, detail of an oil painting 
by Charles Jervas; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

between 1696 and 1699, A Tale of a Tub, one 
of his major works. Published anonymously 
in 1704, this was made up of three associated 
pieces: the Tale itself, a satire against “the 
numerous and gross corruptions in religion 
and learning”; the mock-heroic “Battle of the 
Books”; and the “Discourse Conceming the 
Mechanical Operation of the Spirit,” which 
ridiculed the manner of worship and preach- 
ing of religious enthusiasts at that period.

Career as satirist, political journalist, and 
churchman. With Temple’s sudden death in 
January 1699, Swift entered on a period 
of varied experience and considerable uncer- 
tainty. In the summer he retumed to Dublin 
as chaplain and secretary to the Earl of Berke­
ley, who was then going to Ireland as a lord 
justice. During the immediately ensuing years 
he was in England on some four occasions— 
in 1701, 1702, 1703, and 1707-09—and won 
wide recognition in London for his personal 
charm and his wit as a writer. Otherwise, 
his position remained unchanged. He had re­
signed his position as vicar of Kilroot while 
still at Moor Park, but early in 1700 he was 
preferred to several posts in the Irish church, 
of which the most important was the vicarage 
of Laracor, not far from Dublin. His public 
writings of this period show that he kept in 
close touch with affairs in both Ireland and 
England. Among numerous compositions, the 
most notable are the “Discourse of the Con- 
tests and Dissensions between the Nobles 
and the Commons in Athens and Rome” (a 
forcible statement of Whig principles and an 
appeal to both political parties for moder- 
ation); “A Project for the Advancement of 
Religion, and the Reformation of Manners”; 
and “The Sentiments of a Church of England 
Man with Respect to Religion and Govern­
ment.” In London he was increasingly well 
known. His religious and political essays, se­
rious and ironie; the publication in 1704 of A 
Tale of a Tub, anonymous but generally at­
tributed to him; certain impish works, includ­
ing the well-known “Bickerstaff’ pamphlets of
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1708-09, which put an end to the career of 
John Partridge, a populär astrologer, by first 
prophesying his death and then describing it 
in circumstantial detail; and several amusing 
pieces in a minor key, such as the short poem 
“A Description of the Moming,” printed by 
Richard Steele in The Tatler in 1709—these 
brought him to the attention of the general 
public as well as to a circle of Whig writers led 
by Joseph Addison. It is apparent, however, 
that Swift was uneasy about many policies of 
the Whig administration. He was, on the one 
hand, a Whig by birth and education, and the 
political principles that he had been setting 
forth in his writings were in the 17th-century 
Whig tradition. But, on the other, he was also 
passionately loyal to the established church, 
and he came to view with apprehension the 
Whigs’ growing determination to yield ground 
to the Dissenters. He was increasingly aware 
of this conflict of loyalties.

Another momentous period began for him 
when, on Sept. 7, 1710, he once again found 
himself in London. A Tory ministry headed 
by Robert Harley (later earl of Oxford) and 
Henry St. John (later Viscount Bolingbroke) 
was replacing that of the Whigs. The new ad­
ministration, bent on bringing hostilities with 
France to a conclusion, was also assuming a 
more protective attitude toward the Church 
of England. Swift’s reactions to such a rapidly 
changing world are vividly recorded in his fa­
mous Journal to Stella, a series of letters writ­
ten between his arrival in England in 1710 and 
1713, which he addressed to Esther Johnson 
and her companion, Rebecca Dingley, who 
were now living in Dublin. The astute Harley 
had already befriended the satirical poet and 
pamphleteer Daniel Defoe, thereby gaining the 
valuable political services of this writer. Now 
he made overtures to Swift and, by assuring 
him that the grant of Queen Anne’s Bounty 
would be extended to the church in Ireland, 
won him over to the Tories. But though Swift 
was thus placing church above party, he was 
not renouncing his deeply fixed and essentially 
Whiggish convictions regarding the nature of 
government. The old Tory theory of the di­
vine right of kings had no claim upon him. 
The ultimate power, he insisted, derived from 
the people as a whole and, in the English con­
stitution, had come to be exercised jointly by 
king, lords, and commons, between whom it 
was most important that a balance be main­
tained lest any form of tyranny arise.

Swift quickly became the Tories’ chief polit­
ical writer and, by the end of October 1710, 
had taken over the Tory joumal, The Exam- 
iner, which he continued to edit until June 14, 
1711. He then began preparing a pamphlet 
in support of the Tory drive for peace. This, 
“The Conduct of the Allies,” appeared on 
Nov. 27, 1711, some weeks before the motion 
in favour of a peace was finally carried in Par­
liament. His services were not underrated by 
his friends in the ministry, but his reward was 
slow to come. When it did—in April 1713— 
it proved to be the deanery of St. Patrick’s 
Cathedral in Dublin, not one of the English 
deaneries then vacant. The Queen and many 
persons of influence are believed to have re­
garded A Tale of a Tub as irreligious, and it 
may be that they were instmmental in block- 
ing Swift’s way to preferment in England. In 
any event, English deaneries and bishoprics 
were not being bestowed on those who were, 
like Swift, of Anglo-Irish birth.

Withdrawal to Ireland. But with the death 
of Queen Anne in August 1714 and the ac­
cession of George I, the Tories were a mined 
party and Swift’s career in England was at an 
end. He withdrew to Ireland, where, except 
for two later visits to England in 1726 and 
1727, he was to pass the remainder of his life. 
At first he was the object of scom and abuse

on the part of the Anglo-Irish Whigs, and, 
bitter over the turn of events and emotion- 
ally exhausted, he retired to the seclusion of 
his deanery. Only gradually did he regain his 
full energies, but by 1720 he was showing a 
renewed interest in public affairs and was also 
returning to verse, which he continued to write 
through the 1720s and early 1730s. In his Irish 
Pamphlets of this period he came to grips with 
many of the problems, social and economic, 
then confronting Ireland. His tone and man­
ner varied from direct factual presentation to 
exhortation, humour, and bitter irony. He was 
moved by his perception of the realities of the 
Irish Situation and by his desire to strike at Sir 
Robert Walpole and his Whig administration. 
Ireland’s backward state he chiefly blamed 
on the blindness of the English government; 
but he also insistently called attention to the 
things the Irish themselves might do in order 
to better their lot. Of the Irish writings, the 
“Drapier’s Letters” (1724-25) and “A Modest 
Proposal” are the best known. The first is a 
series of letters, purportedly written by M.B., 
a Dublin linendraper, attacking the English 
government for its scheme to supply Ireland 
with copper halfpence and farthings; the latter 
is a grimly ironie letter of advice in which a 
public-spirited Citizen suggests that economic 
conditions could be alleviated if the children 
of poor parents were used as food for the rieh.
Mention should be made of certain events 

in Swift’s private life and the theorizing to 
which they have given rise. The bare events 
are these. Stella continued to live with Re­
becca Dingley after moving to Ireland in 1700 
or 1701. Another woman, Esther Vanhom- 
righ-—named Vanessa by Swift—appeared in 
his life during his London sojoum of 1707- 
09; in 1714, despite Swift’s admonitions, she 
insisted on following him to Ireland. Her let­
ters to Swift reveal her passion for him. What 
lies behind these facts? Were Stella and Swift 
secretly married? According to one story, long 
in circulation, there was a marriage, though in 
name only, in 1716. One version makes Stella 
Sir William Temple’s illegitimate daughter, 
for which reason Swift was reluctant to marry 
her openly^ Sometimes it is said that Stella, 
deeply disturbed by Vanessa’s presence in Ire­
land, finally insisted on a marriage. A more 
sensational variant makes Stella Swift’s half 
sister, each fathered by Temple—a fact oblig- 
ingly revealed to them immediately after their 
marriage. And what was the nature of the 
relationship between Swift and Vanessa? Did 
Swift remain merely her friend, or did he be­
come her lover? One report affirms that they 
were the parents of a boy who was in time 
taken in and cared for by the compassionate 
Stella. Denis Johnston’s In Search of Swift 
(1959) effects the ultimate tum of the screw: 
Swift’s father was not Sir William Temple but 
Sir William’s father, thus making Swift and 
Stella uncle and niece; there was no marriage 
between them, but Swift and Vanessa were 
more than friends. The point must be made 
that there is almost no evidence likely to 
stand up in a court of law to support any of 
these theories. The actual events, clear to the 
participants, may well have been more com- 
monplace.

Stella died in January 1728. Swift’s great­
est satire, Gulliver''s Travels, had already been 
published, the original edition having appeared 
late in October 1726. It is uncertain when 
Swift began this work, but it appears from his 
correspondence that he was writing in eamest 
by 1721 and had finished the whole by Au­
gust 1725. He had not been to England since 
1714, but in 1726 he retumed, carrying with 
him in manuscript the work—designed, as he 
said in a letter to Alexander Pope, to “vex the 
world rather than divert it.” He visited Pope 
at Twickenham, where other friends of former 
days joined them and where he completed ar- 
rangements for publication. Gulliver’s Travels 
appeared on October 28, after its author had

left again for Dublin. Its success was immedi­
ate. Then, and since, it succeeded in “vexing” 
(but also diverting) all classes of readers.

Last years. The closing years of Swift’s life 
have been the subject of some misrepresen- 
tation, and stories have been told of his un- 
governable temper and lack of self-control. It 
has been suggested that he was insane. From 
youth he had suffered from what is now 
known to have been Ménière’s disease, an af- 
fliction of the semicircular canals of the ears, 
causing periods of dizziness and nausea. But 
his mental powers were in no way affected, 
and he remained active throughout most of 
the 1730s—Dublin’s foremost citizen and Ire­
land’s great patriot dean. In the autumn of 
1739 a great celebration was held in his hon­
our. He had, however, begun to fail physi- 
cally and later suffered a paralytic stroke, with 
subsequent aphasia. In 1742 he was declared 
incapable of caring for himself, and guardians 
were appointed. After his death in 1745, he 
was buried in St. Patrick’s Cathedral, and on 
the wall was affixed a Latin epitaph that he 
had himself composed and that may be trans­
lated thus:
The body of Jonathan Swift, Doctor of Sacred
Theology, dean of this cathedral church, is buried
here, where fierce indignation can no more lac-
erate his heart. Go, traveler, and imitate, if you
can, one who strove with all his strength to
C h a m p io n  liberty.

(R.Q./Ed.)
m a j o r  w o r k s . P o lit ic a l w ritin gs. “A Discourse 
of the Contests and Dissensions between the No­
bles and the Commons in Athens and Rome” 
(1701); “The Conduct of the Allies, and o f  the 
Late Ministry, in Beginning and Carrying on the 
Present War” (1711); “Some Remarks on the Bar­
rier Treaty, between Her Majesty and the States- 
General” (1712); “The Importance of the Guardian 
Considered” (1713); “The Publiek Spirit of the 
Whigs” (1714).

O ther. A  T a le  o f  a  T u b . . .  (1704), including the 
Tale, “The Battle of the Books,” and “Discourse 
Conceming the Mechanical Operation of the Spir­
it”; Bickerstaff pamphlets (1708-09); J o u rn a l to  
S te lla  (letters 1 and 41-65 published 1766; 2-40, 
1768); T ravels  in to  S evera l R e m o te  N a tio n s  o f  th e  
W o r l d . . .  B y  L e m u e l G ulliver (1726, known as 
G u lliv e r ’s  Travels).

Verse. “A Description of the Morning” (1709); 
“A Description of a City Shower” (1710); “Cad- 
enus and Vanessa” (1726); “The Grand Question 
Debated” (1729); “On Poetry: A Rapsody” (1733); 
“Verses on the Death of Dr. Swift” (1739). 
b i b l i o g r a p h y . The Swift bibliography in The  
N e w  C a m b r id g e  B ib lio g ra p h y  o f  E n glish  L ite r a ­
ture, vol. 2 (1971), covers both Swift’s writings and 
Swift criticism through 1969. For Swift’s works, 
see also H. Teerink, A B ib lio g ra p h y  o f  th e  W ritin gs  
o f  J o n a th a n  S w ift, 2nd ed. rev. and corrected by 
A.H. Scouten (1963). For Swift criticism, see L.A. 
Landa and J.E. Tobin, Jon a th an  Sw ift: A  L is t  o f  
C rit ic a l S tu d ie s  P u b lish ed  fr o m  1 8 9 5 -1 9 4 5  (1945); 
and J.J. Stathis, A  B ib lio g ra p h y  o f  S w ift S tu d ies, 
1 9 4 5 -1 9 6 5  (1967). Peter J. Schakel, T h e P o e try  o f  
J o n a th a n  S w if t (1978), examines the poetry in the 
biographical and historical contexts; Peter Steele, 
J o n a th a n  S w ift: P reach er  a n d  J este r  (1979), is a 
psychological study of his works. H. Craik, T h e  
L ife  o f  J o n a th a n  Sw ift, 2nd ed., 2 vol. (1894), for 
many years the Standard biography, is still useful. 
An excellent modern biography is I. Ehrenpreis, 
S w ift: T h e  M a n , H is  W orks, a n d  th e  A ge, vol. 1 
(1962), vol. 2 (1967). There is also J.M. Murry, 
J o n a th a n  S w ift: A  C r itica l B io g ra p h y  (1955).
Swift Current, city, southwestem Saskatche­
wan, Canada, on Swiftcurrent Creek (a tribu­
tary of the South Saskatchewan River) and the 
Trans-Canada Highway, 151 mi (243 km) west 
of Regina. Settled by U.S. emigrants, Scandi- 
navians, and Mennonites from Germany after 
the arrival of the Canadian Pacific Railway 
in 1883, it is now a market centre serving 
a vast wheat-growing and cattle-ranching re­
gion. Lumbering, meat-packing, dairying, and 
the production of animal feed and farm im­
plements are local industries. Oil, discovered



in the vicinity in 1952, has greatly stimulated 
the city’s economy. The first helium wells to 
be tapped in Canada are 9 mi north. Swift 
Current is headquarters for an extensive irriga­
tion development and is the site of one of the 
nation’s largest experimental farms. The city’s 
annual Frontier Days (July) is Saskatchewan’s 
biggest rodeo. Inc. village, 1904; town, 1907; 
city, 1914. Pop. (1981) 14,747; metropolitan 
area, 16,574.
swiftlet, any of numerous species of 
cave-dwelling birds belonging to the genus 
Collocalia, of the swift family, Apodidae, 
found from southeastem Asia (India and Sri 
Lanka) and the Malay Peninsula, through the

Swiftlet (Collocalia)
Painting by Gene M. Christman

Philippines, and eastward to the islands of the 
South Pacific.
The taxonomy of the 15-20 nearly iden- 

tical species is controversial. Dull brown or 
gray above (sometimes glossed with blue or 
green) and paler on the rump and underparts, 
swiftlets are 9 to 15 centimetres (3lh to 6 
inches) long. They fly lower, more erratically, 
and more slowly than most swifts.

The swiftlet is remarkable on two counts: 
the nest, made chiefly or entirely of saliva, is 
the basis of bird’s-nest soup; and, with the oil- 
bird ( .̂v.), certain swiftlets are the only birds 
known to use echolocation to find their way 
around dark cavems, as do bats. The swift- 
let’s “sonar” consists of clicking sounds at fre­
quencies of 1,500 to 5,500 hertz—audible to 
the human ear. They are emitted at the rate 
of about six per second. The nest is a small 
bracket, sometimes containing bits of fern or 
bark, that may be glued to a tree or cliff but 
usually is made in a mountain or Coastal cave. 
A single colony may contain 1,000,000 birds.
Swigert, John L(eonard), Jr. (b. Aug. 30, 
1931, Denver, Colo., U.S.—d. Dec. 27, 1982, 
Washington, D.C.), U.S. astronaut, partici­
pant in the Apollo 13 mission (April 11- 
17, 1970), in which an intended Moon land­
ing was cancelled because of a ruptured fuel

Swigert, 1971
By courtesy of the National Aeronautics and Space 
Administration

cell oxygen tank in the service module. The 
crew, consisting of Swigert, Fred W. Haise, 
Jr., and Comdr. James A. Lovell, Jr., retumed 
safely to Earth, making use of the life-support 
system in the lunar module. Swigert was a 
last-minute substitute for Lieut. Thomas K. 
Mattingly, who was ill.

Swigert graduated from the University of 
Colorado, Boulder, in 1953 and was awarded

a master’s degree by the Rensselaer Polytech- 
nic Institute, Troy, N.Y., in 1965. Before be­
coming an astronaut in 1966, he was a U.S. 
Air Force pilot in Japan and Korea and a 
commercial test pilot.

Swigert took a leave of absence from the 
space program in 1973 to become executive 
director of the Committee on Science and 
Technology of the U.S. House of Represen­
tatives. He resigned from the committee and 
from the National Aeronautics and Space Ad­
ministration in 1977 and entered private busi­
ness in Virginia. He ran unsuccessfully for a 
seat in the U.S. Senate in 1978 but was elected 
from Colorado to the House of Representa­
tives in 1982, shortly before his death.
swim bladder, also called air bladder, 
buoyancy organ possessed by most bony fish. 
The swim bladder is located in the body 
cavity and is derived from an outpocketing 
of the digestive tube. It contains gas (usual­
ly oxygen) and functions as a hydrostatic, or 
ballast, organ, enabling the fish to maintain 
its depth without floating upward or sinking. 
It also serves as a resonating chamber to pro­
duce sound. In some species the swim bladder 
contains oil instead of gas. In certain primi­
tive fish it functions as a lung or respiratory 
aid instead of a hydrostatic organ. The swim 
bladder is missing in some bottom-dwelling 
and deep-sea bony fish (teleosts) and in all 
cartilaginous fish (sharks, skates, and rays).
swimmer’s itch, also called cutaneous 
schistosomiasis, an infection of the skin 
marked by prickling sensations and itching, 
caused by invasion of the skin by larvae of 
trematode worms of the genus Schistosoma. 
These are often found in freshwater lakes and 
ponds.
swimming, in recreation and sports, the 
propulsion of the body through water by com­
bined arm and leg motions and the natural 
flotation of the body. Swimming as an exer­
cise is populär as an all-around body devel- 
oper and is particularly useful in therapy and 
as exercise for physically handicapped per- 
sons. It is also taught for lifesaving purposes. 
For activities that involve swimming, see also 
diving, lifesaving, surfing, synchronized swim­
ming, underwater diving, and water polo. For 
results and records in competitive swimming; 
see Olympic Games; Sporting Record: Swim­
ming.
History. Archaeological and other evidence 

shows swimming to have been practiced as 
early as 2500 bc in Egypt and thereafter in 
Assyrian, Greek, and Roman civilizations. In 
Greece and Rome swimming was a part of 
martial training and was, with the alphabet, 
also part of elementary education for males. 
In the East swimming dates back at least to 
the Ist Century bc, there being some evidence 
of swimming races then in Japan. By the 17th 
Century an imperial edict had made the teach­
ing of swimming compulsory in the schools. 
Organized swimming events were held in the 
19th Century before Japan was opened to the 
Westem world. Among the preliterate mar­
itime peoples of the Pacific, swimming was 
evidently learned by children about the time 
they walked, or even before. Among the 
Greeks there is note of occasional races, and 
a famous boxer swam as part of his training. 
The Romans built swimming pools, distinct 
from their baths. In the first Century bc Mae- 
cenas is said to have built the first heated 
swimming pool.

Mentions of swimming in epic and legend 
include the Anglo-Saxon hero Beowulf s boast 
of besting a foe as they swam fully armed 
and the legendary Leander’s swimming of the 
Hellespont to visit his lover Hero. The lack of 
swimming in Europe during the Middle Ages 
is explained by some authorities as having 
been caused by a fear that swimming spread 
infection and caused epidemics. There is some
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evidence of swimming at seashore resorts of 
Great Britain in the late 17th Century, evi­
dently in conjunction with water therapy. Not 
until the 19th Century, however, did the popu­
larity of swimming as both recreation and sport 
begin in eamest. When the first swimming or­
ganization was formed there in 1837, London 
had six indoor pools with diving boards. The 
first swimming championship was a 440-yard 
race, held in Australia in 1846 and annually 
thereafter. The Metropolitan Swimming Clubs 
of London, founded in 1869, ultimately be­
came the Amateur Swimming Association, the 
governing body of British amateur swimming. 
National swimming federations were formed 
in several European countries from 1882 to 
1889. In the United States swimming was first 
nationally organized as a sport by the Ama­
teur Athletic Union (aau) on its founding in 
1888. National bodies were formed in New 
Zealand and New South Wales in the 1890s, 
and the Australian Amateur Swimming Union 
was founded in 1909. The Fédération Interna­
tionale de Natation Amateur (q.v.; fina) was 
founded in 1909.

Competitive swimming. Intemationally, 
competitive swimming came into prominence 
with its inclusion in the Olympic Games from 
their inception in 1896. Olympic events were 
originally only for men, but women’s events 
were added in 1912. Before the formation 
of fina, the Games included some unusual 
events. In the 1896 Games there was a 100- 
metre race for sailors who were aboard ships 
in the harbour at Piraeus, Greece. In 1900, 
when the Games’ swimming events were held 
on the Seine River in France, a 200-m obstacle 
race involved climbing over a pole and a line 
of boats and swimming under them. Other 
events held from 1896 through 1904 included 
a 4,000-m and a one-mile race and a plunge 
for distance. Such oddities disappeared after 
fina took charge. Under fina regulations, for 
both Olympic and other world competition, 
race lengths came increasingly to be measured 
in metres, and in 1969 world records for 
yard-measured races were abolished. The kinds 
of strokes (see below) allowed were reduced 
to freestyle (crawl), backstroke, breaststroke, 
and butterfly. All four strokes were used in 
individual medley races. Many nations have 
at one time or another dominated Olympic 
and world competition, including Hungary, 
Denmark, Australia, Germany, France, Great 
Britain, Canada, Japan, and the United States. 
From 1920 until the early 1980s, U.S. swim- 
mers dominated world swimming.
Instruction and training. The earliest in­

struction programs were in Great Britain in 
the 19th Century, fumished both for sport and 
for lifesaving; these programs were copied in 
the rest of Europe. In the United States swim­
ming instruction for lifesaving purposes began 
under the auspices of the American Red Cross 
in 1916. Instructional work done by the vari­
ous branches of the armed forces during both 
World War I and World War II was very effec- 
tive in promoting swimming. Courses taught 
by community organizations and schools, ex- 
tending ultimately to very young infants, be­
came common.

The early practice of simply swimming as 
much as possible at every workout was re­
placed by interval training and repeat training 
by the late 1950s. Interval training consists of 
a series of swims of the same distance with 
controlled rest periods. In slow interval train­
ing, used primarily to develop endurance, the 
rest period is always shorter than the time 
taken to swim the prescribed distance. Fast 
interval training, used primarily to develop 
speed, permits rest periods long enough to 
allow almost complete recovery of the heart 
and breathing rate.
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The increased emphasis on international 
competition led to the growing availabil- 
ity of 50-m pools. Other adjuncts that im­
proved both training and performance in­
cluded wave-killing gutters for pools, racing 
lane markers that also reduce turbulence, 
cameras for underwater study of strokes, large 
clocks visible to swimmers, and electrically 
operated touch and timing devices. Since 1972 
all world records have been expressed in hun- 
dredths of a second.

Strokes. The earliest strokes to be used 
were the sidestroke and the breaststroke. The 
sidestroke was originally used with both arms 
submerged. This practice was modified to­
ward the end of the 19th Century by bringing 
forward first one arm above the water, then 
the other, and then each in tum. The side­
stroke was supplanted in competitive swim­
ming by the crawl (see below) but is still used 
in lifesaving and recreational swimming. The 
body stays on its side and the arms propel 
alternately. The leg motion used in sidestroke 
is called the scissors kick, in which the legs 
open slowly, under leg backward, upper leg 
forward, both knees slightly bent, and toes 
pointed. The scissoring action of the legs com­
ing smartly together after opening creates the 
forward propulsion of the kick.

The breaststroke is believed to be the oldest 
of strokes and is much used in lifesaving and 
recreational swimming as well as in competi­
tive swimming. Ti e stroke is especially effec- 
tive in rough water. As early as the end of the 
17th Century, the stroke was described as con­
sisting of a wide pull of the arms combined 
with a symmetrical action of the legs and sim- 
ulating the movement of a swimming frog, 
hence the usual term frog kick. The stroke 
is performed lying face down in the water, 
the arms always remaining underwater. The 
early breaststroke featured a momentary glide 
at the completion of the frog kick. Later the 
competitive breaststroke eliminated the glide. 
In the old breaststroke, breath was taken in 
at the beginning of the arm stroke, but in the 
later style breath was taken in near the end of 
the arm pull.

The butterfly stroke, used only in compe­
tition, differs from the breaststroke in arm 
action. In the butterfly the arms are brought 
forward above the water. The stroke was 
brought to the attention of U.S. officials in 
1933 during a race in vol ving Henry Myers, 
who used the stroke. He insisted that his stroke 
conformed to the rules of breaststroke as then 
defined. After a period of controversy, the but­
terfly was recognized as a distinct competitive 
stroke in 1953. The frog kick originally used 
was abandoned for a fishtail (dolphin) kick, 
depending only on up and down movement 
of the legs. Later swimmers used two dolphin 
kicks to one arm pull. Breathing is done in 
sprint competition by raising the head every 
second or third stroke.
The backstroke began to develop early in the 

20th Century. The swimmer’s body position is 
supine, the body being held as flat and stream- 
lined as possible. The arms reach alternately 
above the head and enter the water directly in 
line with the shoulders, palm outward with the 
little finger entering the water first. The arm is 
pulled back to the thigh. There is a slight body 
roll. The kick was originally the frog lack, but 
later it involved up and down leg movements 
as in the crawl. The backstroke is a competi- 
tion stroke, but it is also used in recreational 
swimming as a rest from other strokes, often 
with minimum arm motion and only enough 
kick to maintain forward motion.

The crawl, the stroke used in competitive 
freestyle swimming, has become the fastest of 
all strokes. It is also the almost unanimous 
choice of stroke for covering any considerable

distance. The stroke was in use in the Pa­
cific at the end of the 19th Century and was 
taken up by the Australian swimmer Henry 
Wickham about 1893. The brothers Syd and 
Charles Cavill of Australia popularized the 
stroke in Europe in 1902 and in the United 
States in 1903. The crawl was like the old side­
stroke in its arm action, but it had a fluttering 
up-and-down leg action performed twice for 
each arm stroke. Early U.S. imitators added 
an extra pair of leg actions, and later as many 
as six kicks were used. The kicks also varied 
in kind. In the crawl, the body lies prone, 
flat on the surface of the water, with the legs 
kept slightly under the water. The arms move 
alternately, timed so that one will start pulling 
just before the other has finished its pull, thus 
making propulsion continuous. Breathing is 
done by tuming the head to either side during 
recovery of the arm from that side. Since 1896 
the crawl has been used in more races than 
any other stroke.
Races. In competition there are freestyle 

races at distances of 100, 200, 400, 800, and
1,500 metres; backstroke, breaststroke, and 
butterfly races at 100 and 200 metres; individ­
ual medley races at 200 and 400 metres; the 
freestyle relay, 4X100 metres and 4X 200 
metres (the latter for men only); and the med­
ley relay, 4 XI00 metres.

Starts are all from a standing or forward 
leaning position, the object being to get the 
longest possible glide before the stroke begins. 
All races are in multiples of the pool length, 
so that the touch before tuming, varied for 
different stroke races, is important for success.
Distance swimming. Any swimming com­

petition longer than 1,500 m (1,372 yd) is 
considered distance swimming, an activity not 
governed by fina. Most long-distance races 
are in the 24- to 59-kilometre (15- to 37-mile) 
range, though some, such as the Lake George 
marathon (67 km) and the Lake Michigan 
Endurance Swim (80 km), both in the United 
States, have been longer. In 1954 a group 
of amateur and professional marathon swim­
mers formed the Fédération Internationale de 
Natation Longue Distance; and in 1963, after 
dissension between amateur and professional 
swimmers, the World Professional Marathon 
Swimming Federation was founded. Through­
out the 1960s the latter group sanctioned 
about eight professional marathons annually, 
the countries most frequently involved be­
ing Canada, Egypt, Italy, Argentina, and the 
United States. The British Long Distance 
Swimming Association has sponsored races on 
inland waters of from 35.4 to 16.5 km.
Distance swimming never achieved the status 

of competitive swimming as regulated by fina 
except for English Channel Swimming, which 
captured the populär imagination in the sec­
ond half of the 19th Century. Captain Matthew 
Webb of Great Britain was the first to make 
the Crossing from Dover, Eng., to Calais, Fr., 
in 1875; his time was 21 hr 45 min. The map 
distance was 17.75 nautical miles (33 km), 
but the actual distance of a Channel Swim is 
frequently lengthened by tides and winds. No 
one matched Webb’s feat until 1911, when 
another Englishman, T.W. Burgess, made the 
Crossing. In 1926 the U.S. swimmer Gertrude 
Ederle became the first woman to swim the 
Channel, Crossing from Cap Nez Gris, Fr., to 
Dover in a record-setting time for man or 
woman of 14 hr 39 min. Since then, except 
for the World War II years, Crossing swims 
have been made annually. Several swimmers 
have made 10 or more crossings. The Channel 
Swimming Association was formed in 1927 
to control swims and verify times. By 1955 
the record had been lowered to 7 hr 40 min 
by Penny Dean of the United States, and by 
the 1980s successful crossings had been made 
by swimmers as young as 12 and as old as 
65. Various swimmers had crossed both ways 
with only brief rests between the swims.

swimming, in zoology, self-propulsion of an 
animal through water. See aquatic locomo- 
tion.
swimming crab, any member of the fam­
ily Portunidae (order Decapoda of the class 
Crustacea). The fifth (hindmost) pair of legs 
are flattened into paddies for swimming. The 
family includes the blue crab (q.v.), an edible

Velvet crab (Portunus)
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crab of the Atlantic coast of North America; 
the velvet crab, Portunus, of the Atlantic and 
Pacific oceans and the Mediterranean Sea; and 
Neptunus of the Indian and Pacific oceans.
swimsuit, also called bathing suit, garment 
designed for wearing while swimming. Sea 
bathing became populär in the mid-19th Cen­
tury when railroads first made it possible for 
people to get to the beach for their vaca- 
tions. The first swimsuits concealed most of 
the body: women wore bloomers, black stock- 
ings, and a dress with short sleeves and skirt; 
men wore a dark-coloured, one-piece, sleeve- 
less garment reaching to the ankles or knees. 
By the early 20th Century, however, men had 
begun to wear shorts without a top. As early as 
1900 Annette Kellerman, an American swim­
mer, wore a loose, one-piece wool bathing 
suit that by about 1910 became generally ac- 
ceptable for the public. A clinging one-piece 
swimsuit for women was introduced in France 
after World War I, and other swimsuit acces- 
sories were abandoned.

In about 1935 women began to wear a 
two-piece suit consisting of a top and shorts. 
In 1947 the bikini, consisting of an abbrevi- 
ated top and brief pants, came into fashion. 
Modem women’s swimsuits vary in style from 
one- or two-piece garments to suits with skirts, 
but to facilitate swimming they are made of 
fabrics that do not sag or balloon in the water.
Swinburne, Algernon Charles (b. April 5, 
1837, London—d. April 10, 1909, Putney, 
London), English poet and critic, outstand­
ing for prosodie innovations and noteworthy 
as the symbol of mid-Victorian poetic re­
volt. The characteristic qualities of his verse

Swinburne, watercolour by Dante 
Gabriel Bossetti, 1862; in the 
Fitzwilliam Museum, Cambridge
By courtesy of the Fitzwilliam Museum, Cambridge



are insistent alliteration, unflagging rhythmic 
energy, sheer melodiousness, great Variation 
of pace and stress, effortless expansion of a 
given theme, and evocative if rather imprecise 
use of imagery. His poetic manner is highly 
individual and his command of word-colour 
and word-music striking. He was pagan in his 
sympathies and passionately anti-theist. Po- 
litically, under the influence of Mazzini and 
Victor Hugo, he was attached to the cause of 
national liberation and republicanism (though 
in his later years he became markedly more 
conservative), and much of his poetry centres 
around the idea of liberty.

Swinburne was bom in London and spent 
his childhood partly on the Isle of Wight and 
partly at his grandfather’s estate in Northum- 
berland. He attended Eton and Balliol College, 
Oxford, which he left in 1860 without tak- 
ing a degree. There he met William Morris, 
Edward Bume-Jones, and Dante Gabriel Ros- 
setti and was attracted to their Pre-Raphaelite 
Brotherhood. An allowance from his father 
enabled him to follow a literary career. De­
spite his later republican sympathies, Swin- 
bume was proud of his aristocratie origins. In 
1861 he met Richard Monckton Milnes (later 
Lord Houghton), who encouraged his writ­
ing, fostered his reputation, and introduced 
him to the erotic writings of the Marquis de 
Sade. In 1864 he travelled to Italy and met 
the aged poet Walter Savage Landor. Liter­
ary success came with Atalanta in Calydon
(1865), and this was followed by the first se­
ries of Poems and Ballads in 1866. The series 
was vigorously attacked for its “feverish car- 
nality”—Punch referred to the poet as “Mr. 
Swinebom”—though it was enthusiastically 
welcomed by the younger generation. In 1867 
Swinburne met Mazzini, and Songs Before 
Sunrise (1871), principally concerned with the 
theme of political liberty, shows the influence 
of the Italian patriot. The second series of Po­
ems and Ballads, less hectic and sensual than 
the first, appeared in 1878. During this time 
Swinbume’s health was being undermined by 
alcoholism and by the excesses resulting from 
his abnormal temperament and masochis- 
tic tendencies; he experienced periodic fits, 
from which, however, his remarkable powers 
of recuperation long enabled him to recover 
quickly. In 1879 he collapsed completely and 
was rescued and restored to health by his 
friend Theodore Watts-Dunton. The last 30 
years of his life were spent at The Pines, Put- 
ney, under the guardianship of Watts-Dunton, 
who maintained a strict regimen and encour­
aged Swinburne to devote himself to writing. 
During these years he published 23 volumes 
of poetry, prose, and drama. Among his best 
critical writings are Essays and Studies (1875) 
and his monographs on Shakespeare (1880), 
Victor Hugo (1886), and Ben Jonson (1889). 
His devotion to Shakespeare and to the Eliz­
abethan and Jacobean drama is reflected in 
the early play Chastelard (1865), the first of a 
trilogy on Mary, queen of Scots, who held for 
him a peculiar fascination; Bothwell (1874) 
and Mary Stuart (1881) followed. He also 
wrote on William Blake, Shelley, Baudelaire, 
and Landor. His elegies on the last two are 
among his finest works.

The Swinburne Letters, 6 vol. (1959-62), 
were edited by Cecil Y. Lang.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Swindon, town, Thamesdown district, in the 
northem part of the county of Wiltshire, En­
gland, designated as an expanding town un­
der the 1952 Town Development Act. Until 
1841 it was a small market town, but when 
the Great Westem Railway built its main en­
gineering works there the population rapidly 
increased to 45,000; its area now comprises

11 sq mi (29 sq km). The town received its 
charter in 1900. In 1947 the first municipally 
owned arts centre in England was opened 
there. During the 1950s Swindon decided to 
accept overspill population and industry from 
Greater London, about 75 mi (120 km) to the 
east. Considerable redevelopment and rapid 
growth ensued. The major employer is still 
the railway works; engineering, clothing, and 
tobacco are other industries. Pop. (1981 pre- 
lim.) 91,136.
swine, any stout-bodied, short-legged omniv- 
orous mammal with a long, mobile snout and 
small tail belonging to the family Suidae. Both 
the domestic pig and its wild relatives are 
included. Swine originated in the Old World. 
The typical genus Sus is exemplified by the 
domesticated pig and the wild boar. See pig; 
boar.
swine cress (plant): see wart cress.
swine fever, also called hog cholera, se­
rious and often fatal viral disease of swine. 
Characterized by high fever and exhaustion, 
the disease is transmitted from infected pigs 
via numerous carrier agents, including vehi- 
cles in which pigs are conveyed from place 
to place, dealers who joumey from farm to 
farm, and farm attendants. The virus may be 
present in garbage used for swine feed but is 
destroyed by cooking.
Four days to three weeks after exposure, the 

disease begins with fever. Subsequent Symp­
toms vary somewhat: loss of appetite, general 
depression and withdrawal from other ani­
mals, reddened and draining eyes, vomiting, 
constipation or diarrhea, coughing and dif­
ficulty in respiration. In many cases a skin 
rash develops; the mucous membrane of the 
mouth and throat may become inflamed and 
ulcerative. The animal lies about, moving re- 
luctantly, sometimes with a staggering gait and 
an arched back; later it is unable to rise and 
becomes comatose.

Administration of anti-hog-cholera serum in 
early stages of the disease may be effective, 
although recovery is rare. Death may occur 
within a few days or the illness may become 
chronic, the animal being a possible source of 
infection to other pigs.

Swine fever occurs in Europe, North Amer­
ica, and Africa. In countries in which con­
trol has been established, the disease must be 
reported, infected animals are compulsorily 
slaughtered, and the premises of sick animals 
are quarantined. Control is mainly by vacci- 
nation.
swineherd’s disease: see leptospirosis. 
Swinemünde (Poland): see Swinoujscie.
swing, in music, both the rhythmic impetus of 
jazz music and a specific jazz style prominent 
between about 1935 and the early 1940s— 
years sometimes called the swing era. Musi- 
cally, swing represents a partial dilution of the 
jazz tradition, for it organized musicians into 
larger groups (up to 16) and required them to 
play a far higher proportion of written music 
than was previously thought compatible with 
the fundamentally improvisatory character of 
jazz. It was also the first successful attempt 
to make jazz truly commercial—to market 
it on a national and eventually international 
scale. The swing age also marked a socio­
logical change for jazz, which had until that 
time been associated in the public mind either 
with immorality (the brothels of New Orleans) 
or illegality (the gin mills of Chicago). With 
swing’s move into the ballrooms, jazz became 
respectable.

The swing bands recruited and organized 
players into sections of brass, reeds, and 
rhythm and hired skilled orchestrators to write 
music for them. This method, used by the 
black bandleader Fletcher Henderson in his 
band in the 1920s, was picked up by white 
orchestras riding the later tide of popularity.
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The musical technique used in the big bands 
was relatively simple. Sections were played 
off against each other, sometimes in coun- 
terpoint, sometimes in musical dialogue. An­
other populär device was the riff, a simple 
musical phrase reiterated until by sheer power 
of repetition it became almost hypnotic.

The swing age was in many ways an exer­
cise in public relations. To succeed, a com- 
petitor had to be exploitable on a national 
scale and therefore had to be white. Although 
several black orchestras—e.g., those of Count 
Basie, Duke Ellington, Chick Webb, and Jim- 
mie Lunceford—became famous during the 
period, the swing age was in the main a 
white preserve whose outstanding bandlead- 
ers included Benny Goodman, Harry James, 
Tommy and Jimmy Dorsey, and Glenn Miller. 
Although Goodman (who employed black as 
well as white musicians) was designated “King 
of Swing,” the best band was considered to be 
Duke Ellington’s, perhaps with Basie’s next.

Concurrent with the big-band craze came a 
flowering of the solo art, both among small 
group musicians such as the pianist Fats Waller 
and the tenor Saxophonist Coleman Hawkins, 
and also among big-band players who ran 
after-hours careers. The great virtuosos of 
the second group included the saxophonists 
Lester Young, Johnny Hodges, Benny Carter, 
Chu Berry, and Willie Smith; the trumpeters 
Roy Eldridge, Buck Clayton, Ray Nance, and 
Cootie Williams; the pianists Teddy Wilson 
and Art Tatum; and also the guitarist Charlie 
Christian, bassist Jimmy Blanton, trombon- 
ists Jack Teagarden and Dickie Wells, and the 
singer Billie Holiday.

The swing era was the last great flowering 
of jazz before its period of harmonie experi- 
mentation. At its best, swing achieved an art 
of improvisation in which current harmonie 
conventions counterbalanced the stylistic in- 
dividuality of its great creators.
swing rocking chair: see platform rocker.
Swings, Pol, byname of polidore f.f. 
swings (b. Sept. 24, 1906, Ransart, Belg.), Bel­
gian astrophysicist noted for his spectroscopie 
studies of the composition and structure of 
stars and cornets.

In 1932 Swings was appointed professor of 
spectroscopy and astrophysics at his alma 
mater, the University of Liège, Belgium. He 
was a visiting professor at the University of 
Chicago (1939-43, 1946-52) and took part in 
war research (1943-45). His work on molec­
ular spectroscopy at the Institute of Experi­
mental Physics, Warsaw (1928-30), was the 
most complete study of the resonance of the 
S2 (diatomic sulfur) molecule ever achieved.

During the early 1930s Swings studied the 
diatomic molecules of various metals. From 
his findings on the spectra of ionized neon, 
argon, and other elements, he fumished valu­
able insight into the significance of theretofore 
inexplicable lines in the spectra of some stars.

With the Swedish physicist Bengt Edlén, 
Swings conducted an extensive study (1936— 
39) of the doubly ionized iron atom, which 
revealed the presence of iron in many stellar 
sources. While studying the spectra of cornets, 
he discovered numerous radicals, including 
hydroxyl and cyanide. He showed that cer­
tain strong spectral bands (now called Swings 
bands) of cornets are caused by tricarbon rad­
icals. He also explained certain anomalies in 
cyanide spectra of the Sun by the Swings ef­
fect, the effect of the Fraunhofer lines and the 
Sun’s radial velocity.

Swings continued as professor at Liège until 
1976. He served as vice president (1952-58) 
and president (1964-67) of the International 
Astronomical Union and was elected as for­
eign member to the American Academy of 
Arts and Sciences in 1965.
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Swings’s published works include Consider- 
ations Regarding Cometary and Interstellar 
Molecules (1942) and the Atlas of Representa­
tive Cometary Spectra, with Leo Haser (1956).
Swinoujscie, German swinemünde, town, 
Szczecin województwo (province), Poland, on 
a low-lying sandy island that separates the 
Zalew Szczecinski (Oderhaff), a lake at the 
mouth of the Oder River^ from the Baltic Sea. 
A major fishing port, Swinoujscie has fine 
beaches that make it a resort.

The town was first chronicled in 1181, 
though it existed earlier as a fishing settlement. 
It also served as a strategie stronghold for the 
defender of the Zalew Szczecinski. The town 
was invaded several times, principally by the 
Danes, Swedes, and Germans. It became a 
German industrial and naval base in the 19th 
Century. During World War II it was devas- 
tated, but it has been rebuilt as part of the 
growing Szczecin-Swinoujscie port complex, 
Poland’s largest in the early 1980s in cargo 
handled. Pop. (1982 est.) 48,300.
Swiss, King of the, German schweizer- 
könig: see Pfyffer, Ludwig.
Swiss Bank Corporation, German schwei­
zerischer Bankverein, French SOCIÉTÉ DE 
banque suisse, one of Switzerland’s largest 
banks handling domestic and foreign accounts. 
Headquarters are in Basel, which has the main 
office for European banking. The main office 
for international banking is in Zürich.

The bank was established in 1872 as Basler 
Bankverein, specializing in investment bank­
ing. In 1895 the name was changed to Basler 
und Zürcher Bankverein when it merged with 
Zürcher Bankverein. At that time the bank 
also began commercial banking, now its ma­
jor activity. After absorbing two other Swiss 
banks in 1897 the bank adopted the present 
name. Since that time there have been a num­
ber of additional absorptions and acquisitions, 
and branches and representative offices have 
been opened both in Switzerland and other 
countries.

The corporation’s subsidiaries provide ser­
vices in international banking and finance, 
industrial leasing, real estate finance, commer­
cial and industrial banking, consumer credit, 
securities, merchant banlang, trust, general 
and corporate finance, Underwriting of bonds 
and stocks, manufacture of precious metal 
products, and trading in gold, silver, and plat- 
inum. Its affiliates are involved in commercial 
banking, corporate investments, and financial 
services.
Swiss cheese: see Emmentaler.
Swiss Civil Code, French code civil suisse, 
German schweizerisches Zivilgesetzbuch, 
body of private law codified by the jurist Eu­
gen Huber at the end of the 19th Century; 
it was adopted in 1907 and went into ef­
fect in 1912, and it remains in force, with 
modifications, in present-day Switzerland. Be­
cause Huber’s work was completed after the 
Napoleonic Code (q.v.) of 1804 and the Ger­
man Civil Code (q.v.) of 1896, he was able 
to avoid many of the difficulties that earlier 
codifiers had faced. Although influenced by 
both codes, Huber included much material 
indigenous to Switzerland.

The code begins with a brief introductory 
section setting forth the details of its appli­
cation. This is followed by -four books: the 
first covers the law of persons and includes a 
section on the law of associations similar in 
form to the German Civil Code; the second 
deals with family matters and, specifically, 
with problems of matrimonial regimes and 
guardianship; the third covers succession; and 
the last, property. A separate federal code of 
commercial and personal Obligation went into

effect in 1881, serving as a companion piece 
to the civil code.

During the 19th Century Switzerland’s 25 
cantons had various, and often conflicting, 
customs. Customs often diverged even within 
cantons. Many of the cantons began very early 
to experiment with codification. In the French 
cantons the influence of the Napoleonic Code 
was apparent, but the predominance of lo­
cal custom in areas such as guardianship and 
matrimonial regimes made for little continuity 
from canton to canton. In the German areas 
the confusion was even greater, although the 
Civil Code of Zürich (1853-55) served as a 
model for some of the later codifications.
National codification was prevented by pro­

visions of the 1848 constitution that left Prob­
lems of private law to the individual cantons. 
These difficulties were mitigated after 1872, 
when the federal government was empowered 
to deal with certain civil-law problems, pri­
marily those involving commerce. The first 
result was the federal Code of Obligations of 
1881, which regularized the law of commerce 
and exchange. There was still, however, no 
overriding code of private law. There were 
numerous types of succession laws. In some 
areas the place in which one resided took 
precedence over one’s birthplace, but in other 
areas the reverse was the case.

In 1896 the federation assumed the author­
ity to deal with matters of civil law. Huber 
was appointed to produce a preliminary draft, 
and in 1901 a Commission was set up to con- 
sider it. Its draft, with very few changes from 
Huber’s original, was adopted in 1907 and 
went into effect in 1912. The code introduced 
a land-registry system and made changes in 
many aspects of family and inheritance law. 
Above all, it provided much-needed unifor- 
mity in Swiss private law.

The Swiss Civil Code was later copied by 
Turkey and influenced the codes of such States 
as the Soviet Union and Peru.
Swiss Confederation: see Switzerland.
Swiss Federation of Protestant Churches,
German schweizerischer evangelischer
KIRCHENBUND, French FEDERATION DES 
ÉGLISES PROTESTANTES DE LA SUISSE, COn-
federation founded in 1920 to represent the 
interests of the churches in social issues, gov­
ernment liaison, and overseas mission and 
aid work. Membership is open to Christian 
churches that have adopted the principles of 
the Reformation. The Federation is composed 
of the Evangelical and Reformed churches 
of 17 of Switzerland’s 25 cantons, the Evan­
gelical Methodist Church, the Free Church 
of Geneva, the Evangelical Reformed dias­
pora churches in the largely Catholic canton 
of Tessin, and several Evangelical Reformed 
churches serving Swiss congregations in for­
eign countries.

Federation policies, which are decided at 
meetings of a governing assembly of delegates 
and are implemented by an executive Com­
mittee, do not affect the autonomy of mem­
ber churches. Member churches differ from 
each other in their constitutions, liturgies, and 
religious education, but most practice similar 
forms of church government with a congre­
gational council and a legislative synod. Al­
though the federation is not a denomination in 
itself, it is a full member of the World Coun­
cil of Churches on behalf of its own member 
churches. Its various departments coordinate 
theological research, overseas aid, activities of 
missionary societies, church law, and educa­
tional and religious programming on radio 
and television. Headquarters are in Bern.
Swiss German language, German schwei­
zer deutsch, Swiss German Schwyzer­
tütsch, collective name for the great variety 
of Alemannic (Upper German) dialects spoken 
in Switzerland north of the boundary between 
the Romance and Germanic languages, in

Liechtenstein, in the Austrian province of Vor­
arlberg, and in parts of Baden-Württemberg 
in Germany and Alsace in France. A few 
isolated villages south of the Alps in Italy 
also speak Alemannic dialects. Most of the 
dialects, including the main dialectal varieties 
spoken in the cantons of Zürich and Bern in 
Switzerland, are classified as High Alemannic, 
while the dialect of Basel and that of northern 
Alsace are classified as Low Alemannic.

Swiss German differs from Standard High 
German in phonology (e.g., Chind for Stan­
dard High German Kind “child”), grammar, 
and vocabulary. No dialects of Swiss German 
indicate case inflections for nouns except for 
the dialect of Zürich, in which the noun has 
an ending for the dative plural. Verb forms of­
ten differ greatly from Standard High German 
(e.g., gän “go” for Standard High German 
gehen).

Although Standard High German is used by 
most speakers of Swiss German dialects for 
writing and for sermons and public lectures, 
Swiss German dialects are used for other pur­
poses by all Swiss Germans, regardless of oc­
cupation, education, or social class.
Swiss literature, properly, the writings in 
the only language peculiar to Switzerland, the 
Rhaeto-Romanic dialect known as Romansh, 
though broadly it includes all works written 
by Swiss nationals in any of the three other 
languages of their country: German, French, 
and Italian, or the Swiss dialect forms of any 
one of them. It also should be noted that the 
earliest literature produced in Switzerland was 
written in Latin.

Treated here are the writings in Romansh 
and Swiss dialects. For information about all 
other manifestations of Swiss literature, see 
macropaedia: Latin Literature; German Lit­
erature; French Literature; Italian Literature.

Romansh literature was in its origins pre- 
dominantly ecclesiastical, and began in the 
Middle Ages. The Reformation gave it new 
life. In 1560 a fine translation of the New 
Testament was published; in 1679 the entire 
Bible was translated by J.A. Vulpius and J. 
Dorta. There is also a rieh variety of populär 
songs, especially of the religious and political 
kind. Owing to its geographical distribution 
Romansh literature is essentially regional in 
character. Nevertheless, the anthologist Cas­
par Decurtins; the poets Peider Lansel, Jon 
Guidon, and Artur Caflisch; and the prose fic­
tion writer Giachen Michel Nay have achieved 
decidedly more than a merely local fame in 
the 20th Century.

The fortunes of Swiss dialect literature vary 
according to the language Situation in each 
section of the country. In the Ticino, dialect 
literature is produced with much devotion 
but has been of little consequence. In the 
French-speaking part of the country the local 
dialects are on the wane. The important in- 
stances of dialect literature there belong to the 
past, such as the Genevan ballads commem- 
orating the victory of the escalade in 1602. 
International fame was achieved by the vari­
ous ranz des vaches (melodies sung, or played 
on the alphom, by herdsmen).

Dialect literature flourishes mainly in the 
German-speaking part of the country, chiefly 
because there the people, regardless of so­
cial rank and education, consistently use di­
alect for everyday purposes. The existence of 
numerous local idioms might even produce 
an ever-increasing variety of dialect writings. 
This, however, would be at cross-purposes 
with the determination of writers and readers 
to remain on common ground with German 
literature as a whole. Some of the best poets 
have expressed themselves both in High Ger­
man and in their dialect. Thus, Adolf Frey 
published a volume of poems in the dialect 
of the Aargau (Duss und underm Rafe, 1891), 
and Meinrad Lienert wrote several poems in



the dialect of Schwyz. Almost every canton 
has its Mundartdichter, or local poet. There 
are vigorous novels in the Bemese dialect by 
the 20th-century writers Rudolf von Ta vel and 
Simon Gfeller. Schaffhausen is represented in 
the novels of Albert Bächtold, and Joseph 
Reinhart wrote in the dialect of Solothum. 
b i b l i o g r a p h y . Alex Natan (ed.), Swiss Men of 
Letters (1970), 12 essays covering all facets of the 
literary scene.
Swiss National Park, German schw eize­
rische NATIONALPARK, French PARC NA­
TIONAL suisse , Italian pa r c o  n a z io n a l e  
sv izzero , reserve in Graubünden canton, 
southeastem Switzerland, adjoining the Ital­
ian border 15 mi (24 km) northeast of Sankt 
Moritz. Established in 1914 and enlarged in 
1959, the park occupies 65 sq mi (169 sq km) 
and is made up of a magnificent area in the 
Central Alps and on the edge of the dolomitic 
Eastem Alps. It is primarily a nature reserve 
with scientific aims; no lumbering, grazing, 
flower picking, hunting, or fishing is per­
mitted. The varied Vegetation includes many 
rare Alpine plants. Wildlife includes ibexes, 
chamois, red deer, foxes, martens, marmots, 
and eagles and other game birds. The park is 
crossed by good roads from which foot trails 
extend in many directions.
Swissair, byname of swiss a ir  t r a n spo r t  
Co m pa n y  Lt d ., German schw eizerische  
LUFTVERKEHR AG, French SA SUISSE POUR LA 
Na v ig a t io n  AÉRIENNE, Swiss airline formed 
on March 26, 1931, in the merger of Basler 
Luftverkehr (Baiair, founded in 1925) and Ad 
Astra Aero (founded in 1919). In the late 
20th Century Swissair was serving a network 
of routes covering Europe, North and South 
America, Africa, the Middle East, South and 
Southeast Asia, and the Far East. Ownership 
is shared by Swiss national and cantonal gov- 
emments (24 percent) and private investors 
(76 percent). Headquarters are in Zürich. In 
1981 the holding Company Swissair Participa­
tion S.A. was created to mn the non-airline 
subsidiaries, including hotel, restaurant, air­
line catering, real estate, travel agency, and 
freight operations.
From its predecessors in 1931 Swissair in­

herited routes within Switzerland and from 
Switzerland to the German Rhineland cities 
and Lyon. In 1932 it adopted the Lockheed 
Orion monoplane, giving it the fastest express 
service between Zürich, Munich, and Vienna. 
Suspending scheduled services during World 
War II, it resumed regulär flights in 1946 and 
by 1949 had begun transatlantic service be­
tween Switzerland and New York City. In the 
1950s routes were extended to South America 
and the Far East, reaching Tokyo in 1961.
Swissair is a prime member of an interna­

tional airline group that shares aircraft pro- 
curement and maintenance. Swissair and SAS, 
the Scandinavian airline, initiated the Coop­
eration in an agreement signed in 1958. The 
Dutch airline KLM joined in 1969, followed 
by the French independent airline, Union des 
Transports Aériens (UTA), in 1970. Together 
the four members are called the KSSU group 
(after their initials).
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Switching, in Communications, equipment 
and techniques for enabling any station in a 
Communications system to be connected with 
any other station. Switching is an essential 
component of telephone, telegraph, data pro­
cessing, and other technologies in which it is 
necessary to deal rapidly with large amounts 
of information.
Swithun, Sa in t , Swithun also spelled 
swithin (b. c. 800—d. July 2, 862, Win­

chester, Hampshire, Eng.; feast day, July 15), 
celebrated Anglo-Saxon saint, bishop of Win­
chester, and royal counselor whose name is 
still associated with an old meteorological Su­
perstition. He served as counselor to kings 
Egbert and Aethelwulf of the West Saxons. 
On Oct. 30?, 852, he was consecrated bishop 
of Winchester. Nothing eise is reliably known 
of his life.

There is a Superstition that rain on his feast 
day means rain for 40 days. The first evidence 
for the weather prophecy seems to be a 13th- 
or 14th-century entry in a manuscript at Em­
manuel College, Cambridge. His feast day is 
the day his relies were transferred in 971 from 
the churchyard to Winchester Cathedral, after 
reports of miracles, by Bishop Aethelwold.

After 971 Swithun’s cult spread widely, and 
his name displaced those of SS. Peter and Paul 
in the dedication of the cathedral. His feast is 
observed in the Anglican calendar.
Switzerland, officially sw iss  c o n fe d e r a ­
t io n , French suisse , or c o n fe d e r a t io n  
suisse , German Schw eiz , or schw eizerische  
Eidg en o ssensc h a ft , Italian svizzERA, or
CONFEDERAZIONE SVIZZERA, Or CONFEDE- 
RAZIONE ELVETICA, Romansh SVIZZRA,

or CONFEDERAZIUN He lv etic a , landlocked 
country of central Europe, covering an area 
of 15,943 sq mi (41,293 sq km). The Capital 
is Bern. Switzerland extends between latitudes 
45° 49' and 47° 49' N (about 140 mi [225 km] 
from south to north) and longitudes 5° 57' 
and 10°30' E (about 210 mi at its widest ex­
tern from west to east); it is bordered on the 
west by France, on the north by Germany, 
on the east by Austria and the Principality of 
Liechtenstein, and on the south by Italy. With 
one-quarter of its area comprising high Alps 
and with few natural resources other than wa- 
terpower, Switzerland has managed to fashion 
unity out of diverse races, religions, and lan­
guages; for about 700 years it has maintained 
the world’s oldest democracy. The population 
in 1985 was estimated at 6,473,000.
A brief treatment of Switzerland follows. For 

full treatment, see m a c r o p a e d ia : Switzer­
land. For current history and for statistics on 
society and economy, see b r it a n n ic a  w o r ld
DATA ANNUAL.

The land. Switzerland is divisible into three 
distinct physiographic regions (north to south): 
the Jura Mountains; the central plateau, or 
the Mittelland; and the Alps. The Jura Moun­
tains, occupying 10 percent of the country, are 
sparsely forested and largely covered with fine 
meadows. The Mittelland (average elevation
1,500 ft [450 m] above sea level), occupying 
30 percent of the country, is a rieh agricultural 
area where most of the country’s economic ac­
tivities and cities are concentrated. The Alps, 
composed of lofty crags, snowy peaks, deep 
gorges, and vast glaciers, reach their highest 
elevation at the Dufourspitze peak (15,203 ft) 
near the border with Italy, the highest point
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in Switzerland; more than 50 Alpine peaks 
rise higher than 12,000 ft in elevation, in­
cluding the Matterhom (14,691 'ft). The cen­
tral Alpine region, around the St. Gotthard 
Pass, is a major watershed of Europe; it is 
also the source of the Rhine, Rhone, Ticino, 
and En rivers, draining, respectively, into the 
North Sea (northwest), the Mediterranean Sea 
(south), the Adriatic Sea (southeast), and the 
Black Sea (east).

Switzerland’s climate is of a transitional type, 
influenced variously by the Atlantic, eastern 
European Continental, Mediterranean, and the 
middle European cyclonal climate types. Av­
erage annual temperature ranges from 45° F 
(7° C) in the Mittelland to 35° F (2° C) in 
the mountains; average annual rainfall varies 
from 21 in. (533 mm) in the Rhone Val­
ley (Southwest) to 114 in. at Säntis mountain 
(northeast). At elevations above 11,500 ft, all 
precipitation consists of snow.

The natural Vegetation of Switzerland can be 
divided into five beits according to elevation: 
chestnut, walnut, cypress, almonds—and in 
the south—palm, figs, and oranges grow be­
low 1,800 ft; forests of beech, maple, and oak 
are found up to 4,000 ft; pine and fir flourish 
to 5,500 ft; rhododendron and larches grow 
up to 7,000 ft; and a wide variety of flowering 
plants grow on the higher elevations. Alpine 
pastures sometimes are found above 10,000 
ft; the highest vineyard of central Europe is 
located in the Alps at an elevation of 3,900 ft. 
Swiss fauna is mainly alpine, including rab- 
bit, fox, badger, marmot, deer, chamois, otter, 
and numerous varieties of bird; animal life is 
protected, except during a brief annual hunt­
ing season for certain species.

Switzerland’s natural mineral resources are 
few; some salt deposits are found near Rhein- 
felden in the north, and iron and manganese 
ore deposits in the Jura Mountains. Swit­
zerland’s shortage of mineral power sources 
has largely been counterbalanced by its great 
resource of waterpower, which in the mid- 
1980s was hamessed by more than 400 large 
hydroelectric plants.

The people. Switzerland’s population has a 
very low rate of natural increase—0.2 percent 
annually in 1984—representing a continued 
decline in the growth rate of an aging (ma­
ture) population from rates of 0.4 (1970-75) 
and 1.1 (1965-70). Between 1970 and 1984 
the birth rate dropped from 15.8 to 11.5 per
1,000 inhabitants, and the death rate remained 
almost constant at 9.1 per 1,000 population. 
Infant mortality is a low 7.7 per 1,000 live 
births, and life expectancy is an excellent 72.7 
for males and 79.6 for females. Population 
density is a high 406 per sq mi (157 per 
sq km). Because high mountains occupy so 
much of the terrain, the population density 
of permanently settled territory is more than 
600 persons per sq mi. Some 60.4 percent 
of Switzerland’s population lives in urban ar­
eas. Zürich had 354,500 inhabitants in 1985; 
Basel had 176,200; Geneva had 159,500. Eth­
nic groups are defined by mother tongue; 65 
percent of the population speak German; 18 
percent speak French; 10 percent speak Ital­
ian; almost 2 percent speak Spanish; about 
1 percent speak Romansh. Religious affilia- 
tion is divided about equally between Roman 
Catholics (47.6 percent) and Protestants (44.3 
percent); Jews comprise 0.3 percent.

The economy. Switzerland has a developed 
market economy based largely on interna­
tional trade and banking, as well as light and 
heavy industries. The economy is heavily de­
pendent on foreign guest workers, who rep­
resent approximately one-fourth of the work 
force. The gross national product (GNP) to- 
taled U.S. $105,060,000,000 in 1983; the GNP 
per capita, which was $16,340, is among the 
highest in the world.
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Agriculture accounts for less than 5 percent 
of the GNP and employs about 7 percent of 
the work force. The government has guaran- 
teed prices for agricultural produce since 1947, 
and quotas are set on agricultural imports in 
an effort to strengthen the economie posi­
tion of Swiss farmers. Only one-tenth of the 
land is arable; chief crops include wheat, bar­
ley, potatoes, sugar beets, apples, and grapes. 
Most cantons produce wine. Pastures cover 
two-fifths of the land and support 1,000,000 
beef cattle and another 1,000,000 milk cows. 
Forests, predominantly coniferous, cover one- 
fourth of the land.

Mineral resources are meagre. Fuels and 
most minerals must be imported; many min­
eral products are reexported. Lime, cement, 
gypsum, salt, sand, and gravel are produced 
from domestic raw materials. Mineral indus­
tries are privately owned.

Manufacturing industries account for ap­
proximately two-fifths of the GNP and to­
gether with mining industries employ about 30 
percent of the work force. Most raw materials 
must be imported; high-grade manufactures 
are exported. Leading manufactures include 
clocks, watches, precision instruments, tur­
bines, generators, and Chemicals; cheese and 
chocolates are also processed.

Electricity is chiefly generated from hydro- 
electrical sources. More than one-fourth of 
Switzerland’s electricity is generated from nu­
clear power.

Tourism is an important industry and is vig- 
orously promoted; it helps to offset Switzer­
land’s usually unfavourable balance of trade. 
There are more than 5,000 bank branches 
and loan offices (owned by more than 570 
banks) in addition to the National Bank, 
which opened in 1907.

Labour unions are small and fragmented, 
and there are separate organizations for Ro­
man Catholics, Protestants, white-collar work­
ers, and bureaucrats. Foreign workers come 
principally from Italy; smaller numbers come 
from Germany, Czechoslovakia, France, Aus­
tria, and Spain.

Public revenues are largely derived from tar- 
iffs, which are levied on weight rather than 
value, and indirect taxes. Turnover taxes, 
which are not levied on services, were in­
creased by a referendum in 1978.

Exports of goods and services account for ap­
proximately one-third of the GNP. Two-thirds 
of Switzerland’s imports come from the Eu­
ropean Economie Community (EEC); duties 
on industrial imports from the EEC were 
eliminated in 1977. The usually high value 
of the Swiss franc has tended to keep prices 
of imports low. Chief among Switzerland’s 
trading partners are Germany, which receives 
approximately 20 percent of Switzerland’s ex­
ports, France, Italy, the United States, and the 
United Kingdom.

Government and social conditions. Switzer­
land is a federal republic composed of 20 
cantons and 6 half-cantons, which hold all 
powers not specifically delegated to the federal 
authority. The country’s current constitution 
was adopted in 1848 and was extensively re­
vised in 1874. Legislative power is vested in a 
bicameral Federal Assembly; the 200 members 
of the National Council are directly elected 
to a four-year term; the 46 members of the 
Council of States are elected from cantons 
(two for each canton and one for each half- 
canton) to a two- or three-year term. Con­
sent of a majority of voters and of cantons 
is required to pass specific types of legisla­
tion, such as constitutional amendments, but 
is optional for other types. Executive power 
is exercised by the Federal Council, a seven- 
member collegial board elected to a four-year 
term by the Federal Assembly. Each councillor 
presides over a federal department, and one

of them is elected by the Federal Assembly to 
serve as president for one year. The federal 
government has responsibility principally in 
national policy matters, such as internal and 
external security, foreign policy, and the mon­
etary system. The major political parties are 
the Radical Democratie Party, the Christian 
Democratie Party, and the Social Democratie 
Party. Women were granted the franchise in 
1971. The administration of justice is primar­
ily a cantonal function. The Federal Supreme 
Court is the supreme judicial power. Accord­
ing to the policy of neutrality, the 18,000- 
member armed forces exist solely to preserve 
the independence of the country.

Switzerland’s social welfare system provides, 
almost universally, benefits and subsidized or 
free health care for sickness, maternity, and 
temporary disability; allowances for families 
with children; and pensions for old age, in- 
validism, permanent disability, and survivors. 
Unemployment insurance is compulsory for 
all salaried employees. Well-staffed and mod­
ern health facilities along with an ample diet 
contribute to the general health of the popu­
lation; the pattem of disease compares to that 
of other developed countries, with circulatory 
system diseases constituting the main cause of 
death.

Switzerland’s literacy rate of virtually 100 
percent reflects its comprehensive educational 
system. Because education is administered at 
the commune or canton level, there are 26 
different Systems. Education is, however, com­
pulsory everywhere and free between the ages 
of 7 and 14. Secondary education may lead 
to further vocational study or to higher ed­
ucation. Of the more than 95,000 students 
enrolled at universities, about 20 percent are 
foreign.

Switzerland has a free, diversified, and gen­
erally high-quality press. Most newspapers are 
regional or local in content, although the Neue 
Zürcher Zeitung and a few others are interna­
tional in orientation and counted among the 
world’s greatest. Radio and television broad­
casting are supervised by the private Swiss 
Broadcasting Corporation and are largely non- 
commercial. Three distinct Communications 
Systems serve the country’s three main lan­
guage groups.

Cultural life. Switzerland can boast an im­
pressive list of contributors to the arts and 
Sciences, ln the 20th Century Le Corbusier 
(Charles-Edouard Jeanneret) was one of the 
major Creative forces behind the International 
school of architecture that dominated most 
building trends throughout the West. Painters 
of international reputation have included Al­
berto Giacometti and Paul Klee. In the 
field of literature, Switzerland has produced 
Jean-Jacques Rousseau, Jacob Burckhardt, 
Madame de Staël, Gottfried Keller, Hermann 
Hesse, Carl Spitteier, and a number of less 
well-known Romansh-language writers. The 
works of contemporary dramatists Friedrich 
Dürrenmatt and Max Frisch (also a major 
novelist) have been widely produced outside 
Switzerland. Such 20th-century composers as 
Arthur Honegger, Othmar Schoeck, and Frank 
Martin also have gained international renown. 
Switzerland has a long tradition of excellence 
in the Sciences. Zürich’s Federal Institute of 
Technology has produced more Nobel Prize 
winners than any other scientific school in the 
world.

History. Settlements of hunters, fishermen, 
agriculturalists, and armed warriors occupied 
Switzerland before the Christian Era. The Ro­
mans called the region Helvetia and garrisoned 
strategie Alpine passes there in 58 bc . Ger­
manic tribes began to penetrate their defenses 
during the 3rd Century a d  and by the 5th and 
6th centuries were permanent residents. In 
the 7th Century, Christian missionaries began 
to convert many of the Helvetians. Franlash 
rule was established in the 9th Century, and 
Muslim and Magyar raiders ventured into the

region during the 10th. Present-day Switzer­
land became part of the Holy Roman Empire 
during the 1 Ith Century.

In 1291 the Forest Cantons of Uri, Schwyz, 
and Nidwalden (and a little later, Obwalden) 
formed an anti-Habsburg league that became 
the nucleus of the Swiss Confederation. By 
1353 the Confederation had added Luzern, 
Zürich, Glarus, Bern, and Zug. Solothurn and 
Fribourg joined in 1481, followed by Basel 
and Schaffhausen in 1501 and Appenzell in 
1513.
During the 16th Century Switzerland became 

a centre of the Protestant Reformation, and the 
Confederation divided along Roman Catholic 
and Protestant lines. The inner group of can­
tons (Luzern, Uri, Schwyz, Unterwalden, Zug, 
Fribourg, and Solothurn) remained Catholic, 
while Zürich, Bern, Basel, and Schaffhausen 
became Protestant. Armed conflict between 
the opposing cantons occurred. In the Peace of 
Westphalia (1648), following the Thirty Years 
War, 13 cantons were declared no longer sub­
ject to the Holy Roman Emperor.

During the 17th Century Switzerland em- 
barked upon a policy of neutrality that con­
tinued until the French Revolution. In 1798 
the French occupied much of Switzerland and 
established the Helvetian Republic. At the end 
of the Napoleonic Wars, the participants of the 
Congress of Vienna (1815) guaranteed Swiss 
neutrality. In the 1840s Luzern, Uri, Schwyz, 
and several other cantons attempted to form a 
separate federation but were defeated. A new 
federal state was formed in 1848 with Bern as 
the Capital.

Switzerland continued in its neutral role, al­
though it narrowly escaped involvement in the 
Franco-Prussian War (1870-71). The coun­
try remained neutral during World War I. In 
1920 the League of Nations was formed with 
its headquarters in Geneva. Although Switzer­
land remained neutral during World War II, 
its army was mobilized to defend the coun­
try. Following the war the Swiss government 
adopted several welfare state activities, such 
as old age pension and health insurance. In 
1959 it became a member of the European 
Free Trade Association. In 1986 Swiss voters 
rejected a parliamentary proposal to join the 
United Nations in the belief that such an act 
would subvert the country’s policy of neutral­
ity.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Swope, Gérard (b. Dec. 1, 1872, St. Louis, 
Mo., U.S.—d. Nov. 20, 1957, New York City), 
president of the General Electric Company 
(1922-39; 1942-44) in the United States who 
greatly expanded its line of consumer prod­
ucts. He pioneered profit-sharing and other 
benefits programs for employees.

Fascinated by electricity early in life, Swope 
graduated from the Massachusetts Institute of 
Technology in 1895 and went to work for 
the Westem Electric Company, becoming a 
director of the Company in 1913. In 1919 he 
was appointed the first president of General 
Electric’s international subsidiary. An excel­
lent salesman, he substantially increased the 
company’s foreign business and was made 
president of General Electric in 1922. At the 
time of his promotion the Company primarily 
sold industrial electrical products, but under 
Swope’s direction it began to develop and 
market such household appliances as refrig- 
erators, vacuum cleaners, washing machines, 
and radios.

Swope expanded General Electric’s employee 
benefits, implementing a system of matching 
contributions by workers and the Company. In 
addition to profit-sharing, he instituted cost- 
of-living wage adjustments as well as a form 
of unemployment insurance.



During his career Swope held a number of 
administrative and advisory posts with gov­
ernment. He was also associated with the early 
development of radio, serving as a director 
on the boards of the National Broadcasting 
Company, r c a  Victor, and other firms. After 
his retirement from General Electric in 1939, 
Swope chaired the New York City Housing 
Authority until 1942.
Swope, Herbert Bayard (b. Jan. 5, 1882, 
St. Louis, Mo., U.S.—d. June 20, 1958, Sands 
Point, Long Island, N.Y)., journalist who be­
came famous as a war correspondent and ed­
itor of the New York World.
After graduation from high school, Swope 

spent a year in Europe before going to work as 
a reporter for the St. Louis Post-Dispatch. He 
later went to the Chicago Tribune, then the 
New York Herald and the New York Morning 
Telegraph, with short periods of employment 
at the New York World, which he finally 
joined full-time in 1909. He remained with 
the paper until 1929, with an interruption for 
service in World War I.
After serving as a crime reporter for the 

World, Swope became a war correspondent, 
reporting from Germany early in World War
I. He came to be recognized as an author­
ity on Germany. His articles, collected in the 
book Inside the German Empire (1917), won 
him a Pulitzer Price in 1917.

Swope came back from Germany in 1915 
to become city editor of the World, but he 
retumed to the front in 1916. When the 
United States entered the war in 1917, he was 
commissioned in the U.S. Navy and made 
assistant to Bemard Baruch on the U.S. War 
Industries Board. He retumed to the World 
in 1920 as executive editor and, in that role, 
concentrated on building up a page devoted to 
columnists opposite the editorial page. In that 
period, ending with his retirement in 1929, 
the paper won three Pulitzer Prizes.

In retirement Swope served the U.S. govern- 
ment in various advisory roles and was chair­
man of the New York State Racing Board 
for 11 years, starting in 1934. During World 
War II, from 1942 to 1946, he served as a 
Consultant to U.S. Secretary of War Henry L. 
Stimson.
sword, preeminent hand weapon through a 
long period of history, consisting of a metal 
blade varying in length, breadth, and config- 
uration, but longer than a dagger {q.v.), and 
fitted with a handle or hilt usually equipped 
with a guard. The sword became differentiated 
from the dagger during the Bronze Age {c. 
3000 bc), when copper and bronze weapons 
were produced with long, leaf-shaped blades 
and with hilts consisting of an extension of the 
blade in handle form. By Roman times the 
hilt was distinct from the short, flat blade, and 
by the Middle Ages the weapon had acquired 
its main basic forms. The heavy sword of me­
dieval chivalry had a large hilt, often designed 
to be gripped in both hands, with a large pro­
tective guard or pommel at the top. The blade 
was straight, double-edged, and pointed; it was 
fabricated by repeated firing and hammering, 
a process that converted the iron into mild 
steel by the addition of a small amount of 
carbon. Blades were also made of laminated 
strips of iron, which were hammered together. 
Damascus was a renowned centre of the craft.

The changes in warfare associated with the 
introduction of firearms did not eliminate the 
sword but rather proliferated its types. The 
discarding of body armour made it necessary 
for the swordsman to be able to parry with his 
weapon, and the thrust-and-parry rapier came 
into use.

The advantage of a curved blade for cut­
ting was early appreciated in Asia, where it 
was long used by the Indians, Persians, and 
others before its introduction to Europe by 
the Turks. The Turkish scimitar was modi­
fied in the West to the cavalry sabre. At the

other extreme of Asia the Japanese developed 
a long-bladed, slightly curved version with a 
two-handed grip, with which an elaborate du­
elling cult, as well as ancestor worship, became 
associated.

(Left) Bronze Age sword, (centre) Roman sword 
in scabbard, (right) Viking sword; in the British 
Museum
By courtesy of the trustees of the British Museum

The introduction of repeating firearms virtu­
ally ended the value of the sword as a military 
weapon, though isolated instances of its use 
continued in 20th-century wars. As it declined 
in its military usefulness, the sword gained a 
new role in the duel, especially in Europe, out 
of which practice emerged the modern sport 
of fencing.
sword dance, folk dance by men, with swords 
or swordlike objects, displaying themes such 
as human and animal sacrifice for fertility, 
battle mime, and defense against evil spirits. 
There are several types. In linked-sword, or 
hilt-and-point, dances, each performer holds 
the hilt of his own sword and the point of 
that of the dancer behind him, the group 
forming intricate, usually circular, patterns. 
Combat dances for one or more performers 
emphasize battle mime and originally served
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as military training. Crossed-sword dances are 
performed over two swords or a sword and 
scabbard crossed on the ground. Finally, guer­
rilla dances in circular formation are often 
performed with swords.

Hilt-and-point dances are widely distributed 
through Europe; e.g., in northern England, 
Basque territory, Czechoslovakia, and Spain. 
They are often performed as part of a folk 
play. The plays are closely related to the En­
glish mummers plays and parallel the Greek 
folk play in Thrace. In the dance the swords 
are interlocked at one point, forming a “rose” 
or “lock” that is held aloft and placed around 
the neck of a performer in mock decapitation. 
Often the “beheaded” falls “dead,” to be re- 
vived by a “doctor,” a fool, a man-woman, or 
other subsidiary character. The roots of these 
dances are in ancient Vegetation rites of death 
and renewal, possibly in sacrifice of a leader to 
ensure fertility. Even today they are believed 
to bring luck or well-being.

Dances of stylized battle mime survive in 
modern Turkey (some with rifles replacing 
swords), in the dirk dance of Scottish Canada, 
in Bomeo, and elsewhere. The pyrrhic dance 
of ancient Greece served as an exercise of 
military training until late antiquity, when it 
degenerated into populär professional enter­
tainment. The hassapikos, or butchers’ dance, 
of Turkey and ancient and modern Greece— 
now a communal social dance—was in the 
Middle Ages a battle mime with swords per­
formed by the butchers’ guild, which adopted 
it from the military.

Crossed-sword dances are common in Eu­
rope {e.g, Scotland, the Balkans) and also 
appear in India, Borneo, and other areas. 
Typically, one or more dancers execute pre- 
cise, complicated steps over and between the 
swords. The famed Scottish solo dance Gillie 
Callum, danced to a folk melody of the same 
name, is first mentioned only in the early 19th 
Century. In its close relative, the English solo 
Bacca pipes jig, crossed clay pipes replace the 
swords. There are evidences that such dances 
formerly included swordplay, and in the Scot­
tish Argyll and Lochaber broadsword dances 
the four performers flourish their swords be­
fore Crossing them on the ground. Possible 
ancient ritual meaning is suggested by the fre­
quent belief that if a sword is touched, even 
lightly, the dance must be stopped.

Guerrilla dances survive particularly in the 
Balkans and Turkey, long afflicted by invading 
armies. Typically, they are in circular forma­
tion, beginning with the leaders whirling and 
making whiffling sounds with their swords.

“Sword Dance of the Cutter’s Guild,” coloured pen drawing by an unknown artist, 
1600; in the Germanisches Nationalmuseum, Nürnburg
By courtesy of the Germanisches Nationalmuseum, Nürnberg, W. Ger.
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Improvised dance, often with battle mime, 
follows. The whiffling of swords also occurs 
in the Yugoslavian and Bulgarian rusalia, a 
ritual dance for healing and fertility. It also 
precedes several English hilt-and-point dances 
and possibly derives from ancient whiffling to 
clear the dance area of evil spirits.

Many European sword dances were taken 
over by trade guilds, trade implements often 
replacing swords. Dances with sticks are re­
lated both to sword dances and to Morris 
dances (q.v.) and moriscas, ritual dances usu­
ally for a double file of men. Many dances of 
the Morris-morisca family employ swords.
Sword of God, The (Arab general): see 
Khälid ibn al-Walïd.
sword swallowing, a magician’s trick dating 
back to ancient Greece and Rome, involving 
the swallowing of a sword without bodily in­
jury. Capuleius, in his Metamorphoseon, teils 
of seeing the trick in Athens, performed by a 
juggler on horseback. In reality, sword swal­
lowing is not an illusion or trick. Those who 
practice it must first overcome their reflex 
gagging at objects touching the back part of 
their mouths. Long practice Controls this re­
flex. The pharynx must also be conditioned. 
Objects introduced here cause much pain, and 
only after several trials can they be passed 
without great discomfort. The stomach is con­
ditioned in a similar manner. Sword swallow- 
ers employ slightly varying methods. While 
one may swallow a sword without using any 
intermediate apparatus, such as a gutta-percha 
tip, another will take this precaution. The 
majority of sword swallowers employ a guid- 
ing tube which they have previously ingested, 
and hence their performances are less danger- 
ous. The tube is 45-50 centimetres (17.7-19.7 
inches) long and is made of very thin metal. 
With a width of 25 millimetres (a little less 
than an inch), the tube permits easy entry of 
flat-bladed swords. Exhibits of sword swallow­
ing, beyond their entertainment value, have 
helped to further medicine by demonstrating 
to physicians that the pharynx could be ha- 
bituated to contact, thus making experimen- 
tation and exploration of the involved organs 
possible.

To make the best use of the Britannica, 
consult the in d e x  first

swordfish (Xiphias gladius), prized food and 
game fish, probably the single species con- 
stituting the family Xiphiidae (order Perci­
formes), found in warm and temperate oceans 
around the world. The swordfish, an elon-

Swordfish (Xiphias gladius)
Painted especially for Encyclopaedia Britannica by Tom Dolan, under the 
supervision of Loren P. Woods, Chicago Natural History Museum

gated, scaleless fish, has a tall dorsal fin, and 
a long sword, used in slashing at prey fishes, 
extends from its snout. The sword is flat, 
rather than rounded as in marlins and other 
spear-nosed fishes, and has thus given rise to 
the name broadbill. The swordfish is also dis­
tinguished by its lack of pelvic fins and of 
teeth. It is purplish or bluish above, silvery be­
low, and grows to a maximum length of about
4.6 metres (15 feet) and a maximum weight 
of about 450 kilograms (1,000 pounds).
swordtail (Xiphophorus helleri), populär trop­
ical fish of the live-bearer (q.v.) family Poe-

ciliidae (order Atheriniformes). The swordtail 
is an elongated fish, growing to about 13 cen­
timetres (5 inches) long and characterized, in 
the male, by a long, swordlike extension of the

Swordtails (Xiphophorus helleri)
Jane Burton— Bruce Coleman Ltd.

lower tail fin lobe. The fish is closely related 
to the platy (q.v.) and, like its relative, has 
been used extensively in genetic and medical 
research. Originally green with a red stripe 
on each side, the swordtail has been bred in 
many colour varieties.
syädväda, in Jaina metaphysics, the doc­
trine that all judgments are conditional, hold­
ing good only in certain conditions, circum­
stances, or senses, expressed by the word syüt 
(Sanskrit: “may be”). The ways of looking at 
a thing (called naya) are infinite in number.
The Jainas hold that to interpret experience 

from only one naya, or point of view, to the 
exclusion of others is an error comparable to 
that of the seven blind men feeling an ele- 
phant, each of whom concluded that the part 
he was holding represented the elephant’s true 
form. The relative pluralism of this position 
is implicit in the Jaina doctrine of anekänta- 
väda, or the “many-sidedness of reality.” Ac­
cording to this doctrine, all statements can be 
judged as true or not true or as both true and 
not true and thus inexpressible, depending on 
the point of view. The combinations of these 
possibilities can be stated in seven logical al­
ternatives called saptabhahgï.
Sybaris, ancient Greek city in southem Italy 
situated on the Gulf of Tarentum, near present 
Corigliano, Italy, known for its wealth and the 
luxury of its inhabitants, which contributed to 
the modem meaning of “sybaritic.” Founded
c. 720 bc by Achaeans and Troezenians in a 
fertile area, the city prospered quickly. Twice 
razed by the Crotoniates (510 and c. 448 bc), 
Sybaris was rebuilt a third time with Athe- 
nian help. Expelled by the other citizens, who 
renamed the city Thurii (q.v.), the Sybarites 
founded a fourth Sybaris farther south on the 
Traeis (Trionto) River; its mins were uncov- 
ered by excavations in 1949.
Sybel, Heinrich von (b. Dec. 2, 1817, Düs­
seldorf, Rhine Province, Pmssia—d. Aug. 1, 
1895, Marburg, Ger.), German historian who 
departed from the dispassionate manner of 
his teacher Leopold von Ranke and made 
himself a spokesman of nationalistic political 
Pmssianism.

While studying in Berlin (1834-38), he 
leamed from Ranke the critical method of 
evaluating historical sources, and his first 
book, Geschichte des ersten Kreuzzugs (1841; 
The History and Literature of the Crusades, 
1861) is among the most distinguished prod­
ucts of the Ranke school. His study of Ger­
man kingship, Entstehung des deutschen Kö­
nigtums (1844), is generally considered to be 
of the same group.

SybeFs political interests soon separated him, 
at least academically, from Ranke, whose 
detachment he grew to despise as soulless 
respectability. He held professorial chairs at 
Marburg (1846), Munich (1856), and Bonn 
(1861), saying of himself that he was four-sev- 
enths politician and three-sevenths professor, 
and he came to believe passionately in the

historian’s vocation as teacher. His involve­
ment in contemporary politics was consistent 
with these views. He sat in the Hessian Land­
tag (1848), the Erfurt Parliament (1850), the 
Pmssian Landtag (1862-64; 1874-80), and 
the Pmssian Constituent Assembly of 1867. 
A believer in Prussia’s mission to lead Ger­
many toward unification, he was an enemy 
of ultramontanism and feudalism; he rejected 
medieval imperial policy and eventually came 
to support Otto von Bismarck.

SybeFs political views are clear from his later 
books. His greatest work, Geschichte der Re­
volutionszeit von 1789 bis 1800, 5 vol. (1853— 
79; History of the French Revolution), which 
was particularly valuable for its connection of 
French domestic events with the wider Eu­
ropean scene, showed vigorous Opposition to 
revolutionary ideals. His last work, Die Be­
gründung des deutschen Reiches durch Wil­
helm I, 1 vol. (1889-94; The Founding of the 
German Empire by William I), for which Bis­
marck opened the state archives, is the first 
detailed account of the subject. It is somewhat 
marred, however, by a disregard of intemal 
affairs and by excessive Pmssianism.

In forming the Historische Zeitschrift in 1859 
in Munich, Sybel provided the model for 
many other periodicals. In 1875 Bismarck ap­
pointed him director of the Pmssian archives, 
and he began a great series of publications.
sycamore, any of several distinct trees. In 
the United States it refers especially to the 
American plane tree (q.v.). The sycamore of 
the Bible is better termed sycamore fig (see 
also fig), notable for its use by ancient Egyp-

Sycamore (Platanus occidentalis)
William Jahoda— The National Audubon Society Collection/Photo 
Researchers

tians to make mummy cases. The sycamore 
maple, or mock plane (Acer pseudoplatonus), 
is sometimes also called, simply, sycamore.
Sycon (sponge): see Scypha.
Sydenham (of Sydenham and Toronto), 
Charles Poulett Thomson, Baron (b. Sept. 
13, 1799, Wimbledon, Surrey, Eng.—d. Sept. 
19, 1841, Kingston, Canada West), merchant 
and statesman who, as British govemor gen­
eral of Canada in 1839—41, helped to develop 
that country’s basic institutions of govem- 
ment.

The son of a merchant, Thomson joined the 
St. Petersburg (now Leningrad) office of his 
father’s firm at age 16. He was member of 
Parliament for Dover, Kent, in 1826-30 and 
took up the cause of free trade and financial 
reform. From 1830 to 1839 he represented 
Manchester in Parliament. In 1830 he became 
vice president of the Board of Trade, treasurer 
of the navy, and a member of the Privy Coun­
cil. He made improvements in customs duties 
in 1832 and in 1834 became president of the



Board of Trade, at which post he continued to 
work for international commercial reforms.

In 1839 Thomson became govemor general 
of Canada. By adroit diplomacy he secured 
passage in 1840 of the British parliamentary 
act that resulted in the union of Upper and 
Lower Canada (now Ontario and Quebec) the 
following year. He then proceeded to intro­
ducé municipal institutions in Upper Canada 
and to encourage public works. He also estab­
lished the basic stmcture for responsible, or 
cabinet, government in the united province of 
Canada. He was raised to the peerage in 1840, 
but, because he was childless, the title lapsed 
on his death.
Sydenham, Thomas (b. 1624, Wynford Ea­
gle, Dorset, Eng.—d. Dec. 29, 1689, London), 
physician recognized as a founder of clini­
cal medicine and epidemiology. Because he 
emphasized detailed observations of patients

Sydenham, detail of an oil painting 
by Mary Beale, 1688; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

and maintained accurate records, he has been 
called “the English Hippocrates.”

Although his medical studies at the Univer­
sity of Oxford were interrupted by his par­
ticipation on the parliamentary side during 
the first of the English Civil Wars, Sydenham 
received his M.B. in 1648 and began to prac­
tice around 1656 in London, where he made 
an exacting study of epidemics. This work 
formed the basis of his book on fevers (1666), 
later expanded into Observationes Medicae 
(1676), a Standard textbook for two centuries. 
His treatise on gout (1683) is considered his 
masterpiece.

He was among the first to describe scar­
let fever—differentiating it from measles and 
naming it—and to explain the nature of hyste- 
ria and St. Vitus’ dance (Sydenham’s chorea). 
Sydenham introduced opium into medical 
practice, was one of the first to use iron in 
treating iron-deficiency anemia, and helped 
popularize quinine in treating malaria.

Derided by his colleagues, Sydenham ben- 
efited immensely from a consequent detach- 
ment from the speculative theories of his time.
Sydenham’s chorea (neurological disease): 
see chorea.
Sydney, city, Capital of the state of New 
South Wales, Australia. Located on Austra- 
lia’s southeastem coast, Sydney is one of the 
most important ports in the South Pacific and 
is noted for its beautiful harbour. The city 
was established as a penal colony in the early 
19th Century and had become a major trading 
centre even before the first pioneers pushed 
inland. It is now the largest metropolitan area 
in Australia.
A brief treatment of Sydney follows. For full 

treatment, see m a c r o p a e d ia : Sydney.
The metropolitan area of Sydney Stretches 

from the Blue Mountains in the west to 
the Pacific Ocean in the east and from the 
Hawkesbury River in the north to south of

Botany Bay. The city itself was built on the 
low hills surrounding the harbour.

Sydney’s climate is temperate, with a mean 
temperature in February, the wärmest month, 
of 72° F (22° C); the coolest month, July, 
averages 54° F (12° C). Rainfall averages 45 
inches (1,140 mm) annually, and much of it 
occurs during the summer months.
About one-third of Sydney’s work force is 

engaged in manufacturing. No single industry 
predominates, although oil refining has grown 
in importance. The government sector is also 
an important factor in Sydney’s economy, as 
is the port. A second port has been developed 
in Botany Bay.

Sydney is widely known both for its water 
sports and recreational facilities and for its 
cultural life. The universities of Sydney and 
New South Wales are located there, as is Mac- 
quarie University. The Opera House, set on a 
promontory southeast of the Harbour Bridge, 
is a major centre for the performing arts, with 
both theatres and concert halls. It is the home 
of the Sydney Symphony Orchestra, many art 
galleries, a library, and two museums.

Rapid development of suburban Sydney and 
the absence of major highways that bypass 
the city have caused a persistent transport 
problem that is only partially mitigated by 
commuter ferry boats, an underground rail­
way, and extensive metropolitan bus service. 
The Kingsford Smith International Airport is 
6 miles (10 km) south of the city on Botany 
Bay. Area city, 5 square miles (13 square km); 
metropolitan area, 4,790 square miles (12,407 
square km). Pop. (1986) city, 86,311; (1987 
est.) metropolitan area, 3,531,000.
Sydney, city and ocean port, seat of Cape 
Breton county, northeastern Nova Scotia, 
Canada, on the southeastem arm of Sydney 
Harbour at the mouth of the Sydney River, 
on eastem Cape Breton Island.

Founded in 1783 as a haven for United Em­
pire Loyalists and named for Thomas Town­
shend, Baron Sydney (later Viscount Sydney; 
then colonial secretary), it served as the Cap­
ital of Cape Breton Island until 1820, when 
the island was united with Nova Scotia. The 
city’s population was greatly increased during 
the early 18th Century by the influx of large 
numbers of immigrants, especially from the 
Highlands of Scotland, and again in the early 
19th Century after the erection of a major steel 
plant. Situated in the heart of an extensive 
coal-mining region, on an excellent harbour, 
Sydney and the nearby towns of North Syd­
ney, Sydney Mines, and Glace Bay form the 
province’s second largest (after Halifax) indus­
trial complex. There are also aluminum, auto- 
assembly, concrete, and woodworking plants, 
fishing (including lobster) industries, and a 
ship-repairing drydock. North Sydney is the 
eastem terminus of the mainland portions of 
the Trans-Cänada Highway and the Canadian 
National Railway, with ferry Connections to 
Newfoundland. Sydney is the seat of St. Fran­
cis Xavier Junior College (1952); the Cana­
dian Coast Guard College is at nearby Point 
Edward. Inc. town, 1886; city, 1904. Pop. 
(1986) 27,754.
Sydney, University of, coeducational Insti­
tution of higher learning in Sydney, nominally 
private but supported financially by both the 
Commonwealth of Australia and New South 
Wales. Founded in 1850, it is Australia’s old­
est university as well as its largest.
The university is composed of six resident 

colleges: St. Paul’s (Church of England), which 
was founded in 1854; St. John’s (Roman 
Catholic), 1857; St. Andrew’s (Presbyterian), 
1867; Women’s College (nondenominational), 
1889; Wesley College (Uniting), 1910; and 
Sancta Sophia College (Roman Catholic, prin­
cipally women), 1929. Women were first ad­
mitted to the university in 1881.
The university includes faculties of agricul­

ture, architecture, arts, economics, education,
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medicine, dentistry, veterinary science, law, 
engineering, and science. There are also about 
40 research centres and institutes attached to 
the university; these deal mainly with spe­
cialized disciplines within the Sciences and 
medicine. Sydney has the largest university 
library in Australia.
Sydney Harbour (New South Wales): see 
Port Jackson.
Sydney Mines, town, Cape Breton Island, 
eastem Nova Scotia, Canada, immediately 
northeast of North Sydney and facing Syd­
ney across Sydney Harbour. Sydney Mines 
was once a major coal-producing community. 
Mining began locally in 1766, and in 1830 
systematic operations were undertaken. One 
of the area mines extended about 5 miles (8 
km) out under the sea. The last mine was 
closed in 1975. Inc. 1889. Pop. (1986) 8,063.
Sydney Morning Herald, The, daily news­
paper published in Sydney, Australia’s oldest 
and one of its most influential papers.

First issued as a weekly in 1831, the Sydney 
Herald became a daily in 1840, and “Mom­
ing” was added to its name in 1842. The 
ownership of the paper is still in the family of 
one of the original founders, John Fairfax.

The paper’s editorial stance is conservative. 
It has combined serious reporting of national 
and international news developments with 
coverage of populär news stories dealing with 
such subjects as law enforcement and police 
activities. Not until 1944 did The Sydney 
Morning Herald discontinue front-page ad- 
vertising. In the 1950s and ’60s the Herald 
won international repute for its dedication to 
responsible journalism, its appeal to diverse 
audiences, and its coverage of the arts and 
literature.
Sydow, Max von, original name c a r l  a d o l f  
v o n  s y d o w  (b. April 10, 1929, Lund, Swed.), 
Swedish stage and screen actor perhaps best 
known for his dour, brooding characteriza- 
tions in films of the Swedish director Ingmar 
Bergman.

Interested in the theatre from childhood, 
Sydow studied at the Royal Dramatic Theatre 
School in Stockholm (1948-51). He estab­
lished his reputation as one of Sweden’s most 
promising young actors at the Norrköping- 
Linköping Municipal Theatre (1951-53). He 
then gained popularity at the Municipal The­
atre in Hälsingborg (1953-55), the Municipal 
Theatre of Malmö (1955-60), and the Royal 
Dramatic Theatre in Stockholm (1960-62), 
where he appeared in productions as varied as 
William Shakespeare’s King John and Arthur 
Miller’s After the Fall

Sydow made his film debut in a minor part in
1949. His first Bergman film was the allegory 
Det sjunde inseglet (The Seventh Seal, 1957), 
in which he portrays a gaunt knight who 
plays a game of Chess with Death. Sydow’s 
aloof presence and the spiritual complexity of 
the characters he portrays contribute signifi- 
cantly to the gloomy atmosphere and ambigu- 
ity characteristic of Bergman’s films. He also 
played in other Bergman films, including An- 
siktet (British title, The Face; American title, 
The Magician, 1958); Jungfrukällan (The Vir­
gin Spring, 1960), which won the Academy 
Award for best foreign film; Sasom i en Spegel 
(Through a Glass Darkly, 1961); Nattvards- 
gästerna (Winter Light, 1963); Skammen 
(Shame, 1968); and En Passion (The Passion 
of Anna, 1969).
During the height of his career in Sweden, 

Sydow also appeared in a number of American 
films, portraying Christ in The Greatest Story 
Ever Told (1965) and a fanatical missionary 
in Hawaii (1966). His later English-language 
films include The Exorcist (1973), Voyage of 
the Damned (1976), and Three Days qf the
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Condor (1976). In 1981 he appeared in the 
Swedish film The Flight of the Eagle.
syenite, any of a class of intrusive ig­
neous rocks essentially composed of an alkali 
feldspar and a ferromagnesian mineral. A spe­
cial group of alkali Syenites is characterized by 
the presence of a feldspathoid mineral such as 
nepheline, leucite, cancrinite, or sodalite (see 
nephelinesyenite). Chemically, Syenites con­
tain a moderate amount of silica, relatively 
large amounts of alkalies, and alumina. The 
name was first used by Pliny the Elder.

The texture of syenites, like that of granite, 
is granulär, and these rocks differ from granite 
only by the absence or scarcity of quartz. The 
alkali feldspars present may include orthoclase, 
perthite, albite, or, more rarely, microcline; the 
ferromagnesian mineral may be biotite, hom- 
blende, or pyroxene. In the alkali syenites, the 
amphiboles or pyroxenes frequently contain 
sodium. The more normal syenites are divisi- 
ble according to their prevalent dark-coloured 
mineral into augite-, homblende-, and biotite- 
syenites; but, like granites, syenites are also di- 
visible according to the type of alkali feldspar 
into potash and soda syenites. The accessory 
constituents include sphene, apatite, zircon, 
magnetite, and pyrites. Syenites are much less 
common than granites and diorites. The rocks 
known as nordmarkite and pulaskite are soda 
syenites. Rocks transitional between syenites 
and diorites are known as monzonites.
Sykes, Sir Mark, 6 t h  B a r o n e t  (b. March 
16, 1879, London—d. Feb. 16, 1919, Paris), 
diplomat who represented Great Britain in 
the so-called Sykes-Picot negotiations (1915— 
16) conceming the dismemberment of the Ot­
toman Empire after World War I.

Sykes served in the South African (Boer) 
War (1899-1902) and was personal secretary 
(1904-05) to George Wyndham, British chief 
secretary in Ireland. After traveling in Asi- 
atic Turkey for several years, he wrote vivid 
accounts of his joumeys, including Through 
Five Turkish Provinces (1900) and The Ca­
liph’s Last Heritage (1915). He was elected to 
Parliament in 1911.

Early in World War I, the British govem- 
ment employed Sykes on diplomatic missions 
in the Balkans and Turkey. He then was chief 
British representative in the negotiations with 
France and tsarist Russia that resulted in a se­
cret accord known as the Sykes-Picot Agree­
ment (May 1916). Under its terms, Syria and 
Iraq were to be divided into spheres of French 
and British influence and even direct admin­
istration; Palestine was to be subject to inter­
national control. When made public by the 
Russian Revolutionary government in 1917, 
these arrangements infuriated the Arabs, who 
had been led to expect postwar independence. 
Until the end of the war Sykes undertook 
Middle Eastem missions for the British For­
eign Office.
Sykes-Picot Agreement (May 9, 1916), se­
cret convention made during World War I 
between Great Britain and France, with the 
assent of imperial Russia, for the dismember­
ment of the Ottoman Turkish Empire. The 
agreement led to the division of Turkish-held 
Syria, Iraq, Lebanon, and Palestine into var­
ious French- and British-administered areas. 
The agreement took its name from its nego- 
tiators, Sir Mark Sykes of Britain and Georges 
Picot of France.

Its provisions were as follows: (1) Rus­
sia should acquire the Armenian provinces 
of Erzurum, Trebizond (Trabzon), Van, and 
Bitlis, with some Kurdish territory to the 
southeast; (2) France should acquire Lebanon 
and the Syrian littoral, Adana, Cilicia, and 
the hinterland adjacent to Russia’s share, that 
hinterland including Aintab, Urfa, Mardin,

Diyarbakir, and Mosul; (3) Great Britain 
should acquire southem Mesopotamia, in­
cluding Baghdad, and also the Mediterranean 
ports of Haifa and Akka (Acre); (4) between 
the French and the British acquisitions there 
should be a confederation of Arab States 
or a single independent Arab state, divided 
into French and British spheres of influence; 
(5) Alexandretta (Iskenderun) should be a 
free port; and (6) Palestine, because of the 
holy places, should be under an international 
regime. This secret arrangement conflicted in 
the first place with pledges already given by 
the British to the Häshimite dynast Husayn 
ibn Ali, sharif of Mecca, who was about 
to bring the Arabs of the Hejaz into revolt 
against the Turks on the understanding that 
the Arabs would eventually receive a much 
more important share of the fruits of vic­
tory. It also excited the ambitions of Italy, to 
whom it was communicated in August 1916, 
after the Italian declaration of war against 
Germany, with the result that it had to be 
supplemented, in April 1917, by the Agree­
ment of Saint-Jean-de-Maurienne, whereby 
Great Britain and France promised southem 
and southwestem Anatolia to Italy. The de- 
fection of Russia from the war cancelled the 
Russian aspect of the Sykes-Picot Agreement; 
and the Turkish Nationalists’ victories after 
the military collapse of the Ottoman Empire 
led to the gradual abandonment of its projects 
for Anatolia. The Arabs, however, who had 
learned of the Sykes-Picot Agreement through 
the publication of it, together with other se­
cret treaties of imperial Russia, by the Soviet 
Russian government late in 1917, were scan- 
dalized by it; and their resentment persisted 
despite the modification of its arrangements 
for the Arab countries by the Allies’ Confer­
ence of San Remo in April 1920.
Syktyvkar, formerly (until 1930) u st -sy- 
so lsk , city and Capital of Komi Autonomous 
Soviet Socialist Republic, northwestem Rus­
sian S.F.S.R. It lies at the confluence of the 
Vychegda and Sysola rivers. It was founded 
in 1586 as Ust-Sysolsk and was made a city 
in 1780, but its remoteness hindered growth, 
and in fact it was used as a place of exile. In 
the 1960s a large timber-processing plant was 
built on Syktyvkar’s northem outslarts, pro- 
ducing paper, pulp, hardboard, and plywood. 
The modem city has major shipbuilding, ship 
repair, sawmilling, and paper-pulp industries 
as well as a teacher-training institute and a 
branch of the Academy of Sciences of the 
U.S.S.R. Pop. (1985 est.) 213,000.
Sylacauga, city, Talladega County, east cen­
tral Alabama, U.S. Located at the southwest­
em corner of the Talladega National Forest 
(eastem section) in the Coosa River Valley, the 
city is built upon an extensive bed of translu- 
cent cream-white marble. Quarrying and pro­
cessing of this marble began in 1840, and part 
of it (cmshed and ground in many products, 
including paint, resin, and asphalt tile) was 
used in the U.S. Supreme Court Building. 
The city’s marble industry is supplemented by 
textiles and light industrial development. The 
name Sylacauga is an Indian word meaning 
“buzzard roost.” Inc. 1839. Pop. (1984 est.) 
13,069.
Sylhet, originally sr ih a tt a , city, northeast- 
em Bangladesh. It lies along the right bank of 
the Surma River. The most important town in 
the Surma Valley, it is connected by road and 
raü with Comilla, Chhätak, and Habiganj, by 
road with Assam and Meghälaya, India, and 
by air with Dhäkä. Sylhet is known for its 
cane products and also produces tea, matches, 
and vegetable oil. There are also several hand- 
icraft cottage industries.

Constituted a municipality in 1878, Sylhet 
houses a medical college and eight govem- 
ment colleges affiliated with the University of 
Chittagong. It was the Capital of the 14th-

Tea-picker in the Sylhet district, Bangladesh
Frederic Ohringer from the Nancy Palmer Agency— EB Inc.

Century raja Gaur Gobind and later served 
as a Muslim cultural centre. Historie sites in­
clude the Shäh Jalal Mosque and the tombs 
of several Muslim saints.

The region in which Sylhet is situated com­
prises a fertile alluvial lower valley of the 
Surma (Baräk) River system. It is bordered on 
the north and south by mountains. Water flow­
ing from the Khäsi and Jaintia Hills (north) 
floods the area during the rains, and swamps 
and large lakes (haors) are characteristic fea­
tures of the terrain. Rice, jute, oilseeds, and 
sugarcane are the chief crops; tea estates south­
east of Sylhet provide most of Bangladeshi 
yield. Coal, limestone, lignite, peat, and nat- 
ural-gas deposits are worked; boatbuilding and 
the manufacture of reed mats, buttons from 
freshwater shells, ironwork inlaid with brass, 
and perfume are local industries. Pop. (1981) 
city, 166,847.
syllabary, a set of written symbols used to 
represent the syllables of the words of a lan­
guage. Writing Systems that use syllabaries 
wholly or in part include Japanese, Cherokee, 
the ancient Cretan scripts (Linear A and Lin­
ear B), and various Indic and cuneiform writ­
ing Systems. Some syllabaries include separate 
symbols for each possible syllable that may 
occur in the language; others use a system of 
consonant symbols that include an inherent 
vowel. In the former type of syllabary, for 
example, there will be separate symbols rep- 
resenting ka, ke, ki, ko, and ku; whereas in 
the latter type of syllabary a symbol for ka 
might be paired with a symbol for the vowel 
e to represent ke but would stand alone when 
it represented ka. Other types of syllabaries 
combine syllabic symbols to represent sylla­
bles for which there is no one symbol; in such 
Systems, for example, there may be symbols 
for ka, ke, ki, etc., but no symbols for kan, 
ken, kin, etc. Syllables of this latter type might 
be represented in such a system by combining 
the symbol for ka with that for an to form 
kan (ka-an), the symbol for ke with that for 
en to form ken (ke-en), etc.

Although syllabic writing Systems are a great 
improvement over logographic and mixed 
phonetic and logographic writing Systems 
(which may require thousands of distinct Sym­
bols), they are still much bulkier than alpha- 
betic writing Systems, which reduce the num­
ber of signs (letters) to the minimum number 
required for representing the sounds of a lan­
guage.
syllable, speech segment consisting of a 
vowel, with or without one or more accompa- 
nying consonant sounds immediately preced- 
ing or following; e.g., a, I, out, too, cap, snap, 
check. A syllabic consonant, such as the final 
n sound in button and widen, is also a syllable. 
Closed (checked) syllables are those that end 
in a consonant; open (free) syllables end in a 
vowel. The role of syllables in the production 
of speech is a matter of much debate. So too 
is any more precise definition of the syllable 
in phonetics and phonology.
syllogism, in logic, a valid deductive argu­
ment having two premises and a conclusion. 
The traditional type is the categorical syl-



logism (a syllogism containing only simple 
declarative statements) that has only three 
terms (either a subject or a predicate), each 
term appearing twice: “All men are mortal; no 
gods are mortal; therefore no men are göds.” 
The argument in such syllogisms is valid by 
virtue of the fact that it would not be possible 
to assert the premises and to deny the conclu- 
sion without contradicting oneself.
syllogistic, in logic, the formal analysis of 
logical terms and operators and the structures 
that make it possible to infer true conclusions 
from given premises. Developed in its origi­
nal form by Aristotle in his Analytica priora 
about 350 bc, syllogistic represents the earliest 
branch of formal logic.

A brief treatment of syllogistic follows. For 
füll treatment, see macropaedia: Logic, His­
tory and Kinds of.

As currently understood, syllogistic com­
prises two domains of Investigation. Categori- 
cal syllogistic, with which Aristotle concerned 
himself, confines itself to simple declarative 
statements and their Variation with respect 
to modalities, or expressions of necessity and 
possibility. Noncategorical syllogistic is a form 
of logical inference using whole propositions 
as its units, an approach that can be traced 
to the Stoic logicians but that was not fully 
appreciated as a separate branch of syllogistic 
until the work of John Neville Keynes in the 
19th Century.
Knowing the truth or falsity of any given 

premises or conclusions does not enable one 
to determine the validity of an inference. In 
order to understand the validity of an argu­
ment it is necessary to grasp its logical form. 
Traditional categorical syllogistic is the study 
of this problem. It begins by reducing all 
propositions to four basic forms.

Every---- is (a)-------
N o ___is (a)____
Some (i.e., at least one)___is (a )____
Some___is not (a )-------

Respectively, these forms are known as A, E, 
I, and O propositions, after the vowels in the 
Latin terms affirmo and nego. This distinction 
between affirmation and negation is said to be 
one of quality, while the difference between 
the universal scope of the first two forms, in 
contrast to the particular scope of the last two 
forms, is said to be one of quantity.
The expressions that fill the blanks of these 

propositions are called terms. These may be 
singulär (Mary) or general (women). A very 
important distinction with respect to the use 
of general terms turns on whether their ex- 
tensional or intensional attributes are in play; 
extension (also called denotation) designates 
the set of individuals to which a term ap- 
plies, while ihtension (also called connotation) 
describes the set of attributes which dehne 
the term. The term that fills the first blank 
is called the subject of the proposition, that 
which fills the second is the predicate.

Using the notation of the early 20th-century 
logician Jan Lukasiewicz, the general terms or 
term variables can be expressed as lower case 
Latin letters a, b, and c, with capitals reserved 
for the four syllogistic operators that specify 
A, E, I, and O propositions. The proposition 
“Every b is an a” is now written “Aba”; 
“Some b is an a” is written “Iba”; “No b is an 
a” is written “Eba”; and “Some b is not an 
a” is written “Oba” Careful examination of 
the relations obtaining between these propo­
sitions reveals that the following are true for 
any terms a and b.

Not both: A b a  and E ba .
If A ba , then Iba.
If E ba, then O ba.
Either Iba  or O ba.
A b a  is equivalent to the negation of O ba.
E b a  is equivalent to the negation of Iba .

Reversing the order of the terms yields the 
simple converse of a proposition, but when

in addition an A proposition is changed to an 
I, or an E to an O, the result is called the 
limited converse of the original. The logical 
relations holding between propositions and 
their cönverses, often pictured graphically in 
a Square of Opposition, are as follows: E and 
ƒ propositions are equivalent or equipolent to 
their simple converses (i.e., Eba and Iba are 
the same as Eab and lab, respectively). An A 
proposition Aba, although not equivalent to 
its simple converse Aab, implies, but is not 
implied by, its limited converse lab. This kind 
of inference is traditionally called conversio 
per accidens and holds as well in Eba implying 
Oab. In contrast, Oba neither implies Hör is 
implied by Oab, and this is expressed by say- 
ing that O propositions do not convert. When 
a proposition is posed against the propositiön 
that results from changing its quality at the 
same time that its second term is negated, the 
resulting equivalence is called ob version. A 
last type of inference is called contraposition 
and is produced by the fact that some propo­
sitions imply the proposition that results fróm 
the original proposition when both of its terin 
variables are negated and their order reversed.
A categorical syllogism infers a conclusion 

from two premises. It is defined by the follow­
ing four attributes. Each of the three propo­
sitions is an A, E, I, or O proposition. The 
subject of the conclusion (called the minor 
term) also occurs in one of the premises (the 
minor premise). The predicate of the conclu­
sion (called the major term) also occurs in 
the other premise (the major premise). The 
two remaining term positions in the premises 
are filled by the same term (the middle term). 
Since each of the three propositions in a syl­
logism can take one of four combinations of 
quality and quantity, the categorical syllogism 
may exhibit any of 64 moods. Each mood 
may occur in any of four figures—patterns of 
terms within the propositions—thus yielding 
256 possible forms. One of the important tasks 
of syllogistic has been to reduce this plurality 
to just the valid forms.
Aristotle accepted 14 valid moods officially 

and 5 unofficially; since 5 of these 19 syllo­
gisms have universal conclusions, the number 
of valid moods can be increased to 24 by pass­
ing to their corresponding particular proposi­
tions (i.e., from “all” to “some”). Employing 
an axiomatic system in which proof was by 
direct reduction and indirect reduction or re- 
ductio ad impossibile, Aristotle was able to 
reduce all syllogisms to those of the first fig­
ure. Today, in order to admit terms regardless 
of their emptiness or nonemptiness, syllogistic 
has become a special case of Boolean algebra 
in which the concepts of universal class and 
null class, along with the operations of dass 
union and class intersection, are incorporated. 
From this standpoint the number of moods is 
15. These 15 moods are the theorems of the 
syllogistic when interpreted in the predicate 
calculus.
Noncategorical syllogisms are either hypo- 

thetical or disjunctive, to which some treat- 
ments add a class of copulative syllogisms. 
Their treatment is distinguished from cate­
gorical syllogistic by the fact that the latter 
is a predicate logic analyzing terms in com­
bination, while noncategorical syllogistic is a 
propositional lögic that treats unanalyzed en­
tire propositions as its units. Hypothetical syl­
logisms in which all propositions are of the 
form “p D q ” (i.e., “p implies q”) are called 
pure, as opposed to mixed hypothetical syllo­
gisms that have one hypothetical and one cat­
egorical premise and a categorical conclusion. 
These latter have two valid moods. Disjunctive 
syllogisms are composed by an “either . . . or” 
operator and have two important moods. In 
the 20th Century the understanding of non­
categorical syllogisms was extended to encom- 
pass complex and compound propositions as 
well as the dilemma with its constructive and 
destructive moods.
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Sylt, German island in the North Sea, largest 
and northemmost of the North Frisian Is­
lands, occupying an area of 38 sq mi (99 
sq km). It is connected by road and rail 
with the mainland by the Hindenburgdamm 
(causeway), which is 7 mi (11 km) long. More 
than 22 mi long, Sylt is in some places only 
xh mi wide, but from the centre of its east 
coast a beaklike peninsula juts toward the 
Schleswig-Holstein mainland. A magnificent 
beach extends along the smooth west coast, 
where soft red sandstone cliffs rise to 135 ft 
(41 m). The island is dotted with prehistorie 
megalithic tombs and other structures. There 
are a few small farms with dairy cattle and 
sheep and scattered villages such as Keitum; 
but tourism is thé economic mainstay, based 
on resorts, such as List, Westerland, and Wen­
ningstedt- Braderup. Pop. (1983 est.) 5,594.
sylvanite, a gold and silver telluride mineral 
[(Au,Ag)Te2] in which the ratio of gold to 
silver atoms is commonly close to 1:1. It is 
a riiember öf the krennerite group of sulfides 
and is found associated with them in ore 
veins formed at low temperatures in Hungary, 
Australia, Canada, and the western United 
States. It forms monoclinic crystals. For de­
tailed Chemical properties, see sulfide mineral 
(table).
Sylvester, also spelled Silvester, name of 
Roman Catholic popes and an antipope, 
grouped below chronologically and indicated 
by the symbol • .
•Sylvester I, Saint  (b. Rome—d. 335, 
Rome; Western feast day December 31, East­
em feast day January 2), pope from 314 to 
335, whose long pontificate saw the begin- 
nings of the Christian Roman Empire.
A presbyter when elected to succeed Pope St. 

Miltiades (Melchiades), he was consecrated on 
Jan. 31,314.

The most important event of his reign was 
the Council of Nicaea (May 325), which con­
demned the Alexandrian Christian priest Ar- 
ius, founder of Arianism, a heretical doctrine 
teaching that the Son was neither equal with 
God the Father nor eternal. While the Roman 
emperor Constantine I the Great favoured 
Christianity and was a major controller of its 
ecclesiastical affairs, neither he nor his imme­
diate successors gave any official recognition 
to papal primacy over the church. Thus, it 
was a rare and significant exception when 
Sylvester was accorded a preeminent role in 
the Arian crisis. Although invited, he did not 
attend the Council of Nicaea personally but 
was represented by two legates, who were 
treated with great honour and respect yet did 
not preside at the debates.
According to subsequent legend, Sylvester 

converted and baptized Constantine, who was 
the first Roman emperor to become a Chris­
tian, and miraculously cured him of leprosy, 
for which the Emperor allegedly gave him the 
Donatio Constantini (Donation of Constan­
tine), a grant of spiritual supremacy over the 
Eastern Patriarchates and over all matters of 
faith and worship as well as temporal domin­
ion over Rome and the entire Western world. 
The Donation is now universally admitted to 
be an 8th-century forgery, but it was impor­
tant in the development of the medieval the­
ory of church and state.

Sylvester is believed to have built at the 
Cemetery of St. Priscilla on the Via Salaria a 
church, where he was buried. His relics were 
transferred in 762 by Pope St. Paul I to the 
church of S. Silvestro in Capite, now the na­
tional church of English Catholics in Rome.
•Sylvester II, original name gerbert of 
aurillac (b. c. 945, near Aurillac, Auvergne, 
Fr.—d. May 12, 1003, Rome), French head 
of the Roman Catholic Church (999-1003),
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renowned for his scholarly achievements, his 
advances in education, and his shrewd politi­
cal judgment.

Early life and clerical career. Gerbert was 
born of humble parentage near Aurillac in

Sylvester II, detail from the ivory 
vessel used at the consecration of 
Otto III, 996; in the Domschatzkammer 
des Aachener Domes, Aachen, Ger.
Leonard von Matt— EB Inc.

the ancient French province of Auvergne. 
He was trained at Saint-Gerald in grammar, 
arithmetic, and music under the tutelage of 
Raymond Lavaur, who later became abbot of 
Aurillac, where Gerbert probably became a 
monk.

Gerbert was taken to Spain in 967 by Count 
Borreil of Barcelona and remained there three 
years. At the monastery of Santa Maria de 
Ripoll, which was noted for its fine library, 
he studied the quadrivium (the higher divi­
sion of the liberal arts, which includes music, 
arithmetic, geometry, and astronomy) under 
Bishop Atto of Vieh.

In 970 Gerbert accompanied Borrell to 
Rome, where his mathematical knowledge de- 
lighted the schismatic pope John XIII, who 
presented him to the Holy Roman emperor 
Otto I. Gerbert was then entrusted with his 
first royal pupil, Otto II. Lively Socratic dis- 
cussions, however, convinced Gerbert that he 
lacked training in logic, and, when a skilled lo- 
gician, Archdeacon Gerann of Reims, visited 
Rome, Gerbert gained permission to study in 
Reims under Gerann’s tutelage.

Logic and dialectic so captivated Gerbert 
that, after being invited by Adalbero (who 
later ordained him) to teach at the cathedral 
school, he became famous for reorganizing 
logical and dialectical studies. Gradually, he 
eliminated simpler logical works and added 
monographs on logic by Boethius, an early 
6 th-century Roman philosopher.

Gerbert’s fame aroused the jealousy of Otric, 
master of the cathedral school at Magde­
burg in Saxony (presently in Germany), who 
denounced Gerbert to Emperor Otto II. In 
December 980 Otto provoked a debate in 
Ravenna between Gerbert and Otric on the 
subject of classifying knowledge. The vehe­
ment argument that resulted was terminated 
only when the Emperor intervened.

Otto subsequently gave Gerbert the headship 
of the wealthy monastery of St. Columban 
of Bobbio (Southwest of Piacenza, Italy), and 
Benedict VII consecrated him abbot of the

monastery. Gerbert, however, was inexperi- 
enced in administration and unfamiliar with 
the land law in the region of Lombardy. 
As a result he encountered violent hostility 
from monks, clerics, and nobles, who pos- 
sessed much of Bobbio’s extensive property 
through long-term civil-law land leases and re- 
fused to make contractual payments or supply 
troops demanded by Otto. Some even stole 
the abbey’s agricultural products. Within Ot­
to’s palace in Pavia (west of Piacenza), nobles 
plotted against Gerbert and even against Otto 
himself.

Rebellion followed Otto’s death (December 
983), forcing Gerbert to flee from Bobbio and 
hasten to Reims. He travelled and wrote ur­
gent letters to arouse Germans, Belgians, and 
Lorrainers against Henry II the Quarrelsome, 
duke of Bavaria, who was plotting to become 
king by seizing the three-year-old king Otto 
III. Gerbert resumed teaching at Reims but he 
really longed to be summoned to the imperial 
court.
After the deaths of the last Carolingian kings 

(Lothair in 986 and Louis V in 987), Adalbero 
and Gerbert influenced the nobles to elect 
Duke Hugh Capet king against the claims 
of the remaining Carolingian, Duke Charles 
of Lorraine. As Hugh’s secretary and adviser, 
Gerbert became involved in Hugh’s resistance 
to Charles’s attempt to dethrone him. Before 
Adalbero died, in January 989, he indicated 
Gerbert as his successor, but Hugh unwisely 
chose Arnulf, an illegitimate son of King 
Lothair. In September Arnulf betrayed Reims 
to Charles, his uncle, who forced Gerbert to 
remain in the city. After eight months Gerbert 
managed to escape to Hugh’s court, where he 
was falsely accused of having been the leader 
in “enormous crimes” of collaboration with 
Duke Charles.
In June 990 the bishops and Hugh appealed 

to Pope John XV to condemn and depose 
Arnulf and to approve their consecration of a 
new archbishop. After Hugh captured Charles 
and Arnulf in March 991, a council at Saint- 
Basle de Verzy, near Reims, degraded Arnulf. 
Gerbert was elected archbishop and soon be­
came embroiled in controversies with the pa­
pacy. He administered his ecclesiastical duties 
capably, but the clergy’s confidence in the le- 
gality of his election decreased. When a newly 
appointed bishop refused to be consecrated by 
him and instead travelled to distant Rome for 
consecration by the Pope, Gerbert hastened 
to Rome to defend the legitimacy of his elec­
tion. In the meantime, however, Pope John 
had died, and Gerbert was heard by John’s 
successor, Gregory V, who rejected Gerbert’s 
plea for support.

Retuming north through Pavia, he met Otto 
III, then 16 and recently crowned emperor. 
Gerbert’s witty intelligence charmed Otto, who 
immediately made use of his talents for writ­
ing letters. They parted reluctantly after Aug. 
5, 996. In January 997 a council declared that 
all bishops involved in Arnulf’s deposition 
were removed from office. By April Gerbert, 
no longer tolerating the clergy’s acceptance of 
these decrees, left Reims for Otto’s court in 
Aachen (in modern Germany), never to re­
tum to France.

He became a teacher again and a musician 
in Otto’s chapel; he also travelled with Otto to 
Magdeburg, where he displayed his inventive- 
ness by constructing a timepiece (horologium). 
In October he followed Otto to Italy, where 
Otto had him appointed (c. April 998) arch­
bishop of Ravenna, an important city for 
Otto’s control over Italy. Gerbert instigated 
a new agricultural policy in Italy by having 
Bobbio’s fmstrating long-term leases quashed 
and restricting future leases to the lifetime of 
the grantor abbot or bishop; this was, per­
haps, the most important legislation enacted 
for Italy during the reign of Otto.
Pontificate. Within a year after Gerbert 

took over the see of Ravenna, Gregory V

died, and Otto was able to choose Gerbert as 
Gregory’s successor. He was consecrated—the 
first Frenchman to be elevated to the throne 
of Peter—on April 9, 999, and took the name 
Sylvester II, declaring his Cooperation with 
Otto’s ideal of a renewed Christian Roman 
Empire.

Their unanimity is shown by numerous docu­
ments issued by papal and imperial chanceries 
that use similar terms. Each appeared as in- 
tercessor for a petitioner in documents of the 
other and also participated in councils of the 
other. The two men disagreed on only one 
important political decision, the crowning of 
Duke Boleslaw as king of Poland. Sylvester 
permitted establishment of Gniezno as an 
archbishopric independent of the German hi- 
erarchy but refused Otto III’s desire to elevate 
Boleslaw to kingship. Sylvester did agree, how­
ever, to create Stephen king of Hungary and 
to erect an independent archbishopric there. 
Otto’s sudden death, on Jan. 23, 1002, termi­
nated their close Cooperation.
To extend papal influence, Sylvester commu- 

nicated with Vladimir I, the grand prince of 
Kiev and first Christian ruler of what became 
Russia; demanded that King Olaf I Tryggva- 
son of Norway, who made Christianity the of­
ficial religion of the country, abandon the use 
of runic writing; sent ambassadors to Dalma­
tia (a Coastal district of modern Yugoslavia); 
reprimanded the Doge of Venice and the Pa­
triarch of Grado (on the northeastern coast of 
Italy) for the Venetian clergy’s loose morals; 
held semi-annual general councils; and re­
stored Arnulf to the Reims archbishopric, 
ending the divisive Reims controversy. He 
granted Poland its first archbishop (in 1000), 
and he denounced simony (the buying and 
selling of ecclesiastical offices) and nepotism 
and demanded celibacy. Bishops and nobles 
often exerted authority over wealthy abbeys; 
the abbeys thus petitioned Sylvester to free 
them from all exterior control except that 
of the papacy. Included in their request was 
the important right to elect their own abbots. 
Sylvester’s acquiescence reduced the power of 
the bishops and increased that of the pope. To 
strengthen the papacy still further, Sylvester 
began its feudalization by enfeoffing Count 
Daiferio of Terracina in retum for military 
service.

Sylvester died in 1003, and immediately leg­
ends about his great learning surfaced, reveal- 
ing the impression he made on contempo- 
raries. Some attributed his learning to magical 
arts learned in Spain, some to the devil’s 
coaching, some to an artificial head that an- 
swered his questions.
Assessment. Gerbert was a great scholar, 

and he was also a good teacher and devised 
several practical means for learning: a chart 
for learning rhetoric; his writing about the 
abacus, which became the basic work on the 
subject and included the use of Hindu-Arabic 
numerals, which he had learned in Spain; 
celestial globes; a hemisphere for learning 
the imaginary celestial circles; and auxiliary 
spheres, one for identifying constellations and 
another with planetary orbits. He acquired 
an astrolabe and wrote about its uses. He 
prepared a work on geometry that attempted 
to fill the gap caused by the existence of a 
fragmentary Euclid and that included writ­
ings by the Roman surveyors. He had an 
extraordinary knowledge of music and seems 
to have constmcted several organs and also 
a monochord for studying music theory. His 
philosophical tract De rätionali et de ratione 
uti (“Conceming the Rational and the Use of 
Reason”) emphasized problems of definition 
and Classification of knowledge.
Gerbert was an avid collector of manuscripts, 

which he kept locked in four or five chests; 
only three of these manuscripts have been 
identified. He also kept copies of his letters, 
which were written in good Latin; his origi­
nal collection has disappeared, but two copies



have survived. Only one contemporary biogra­
phy exists: a work written by Richer of Saint- 
Rémy, who believed that Gerbert was sent to 
Reims “by the Divinity Itself.” (This account 
was discovered only in modern times, in the 
Cathedral library in Bamberg, Ger.) Thus for a 
long time even learned men relied on legends 
for knowledge of Gerbert.

Eventually, however, scholars discovered and 
published critical editions of his writings that 
dispelled many of the fables that had accumu- 
lated around him.
Gerbert remains the döminating figure of 

the late lOth Century for modern scholars, 
who are concerned especially with more pre- 
cise dating of his letters and a more detailed 
understanding of his political roles, his teach­
ing (especially in logic, dialectic, mathematics, 
and astronomy), his transmission of Arabic 
learning, his relations with Otto III, his pa­
pacy, and his influence on later ages.

(H.P.La.)
b i b l i o g r a p h y . Richer, H is to ir e  d e  F ra n ce  (8 8 8 -  
995), ed. and trans, into Freneh by Robert La- 
touche (1937), by Gerbert’s pupil, is basic and 
accurate but with omissions; it ends in 998. 
Editions of Sylvester’s works include Alexandre 
Olleris, O euvres d e  G erb ert (1867), with an exten­
sive biography; Julien Ha vet, L e ttre s  d e  G erbert 
(1889), critical edition, superseding previous edi­
tions; and Harriet Lattin, T h e L e tte r s  o f  G erbert, 
w ith  H is  P a p a l P r iv ile g es  A s  S y lv e s te r  I I  (Eng. 
trans. 1961), based on manuscripts and the Havet 
edition of letters—dates letters and privileges, lists 
Sylvester U’s non-extant and spurious documents, 
and contains an extensive bibliography. La Salie 
de Rochemaure, G erb ert S ilve s tre  7/(1914), is the 
best biography to date (illustrated); see also Oscar 
G. Darlington, “Gerbert, the Teacher,” A m . H ist. 
R ev., 52:456-467 (1947), which emphasizes prac­
tical aspects but misunderstandS Gerbert’s astro­
nomical instruments; Harriet Lattin, T h e  P ea sa n t 
B o y  W h o B e c a m e  P o p e  (1958), thoroughly re- 
searched and illustrated but slightly fictionalized; 
and E.R. Chamberlin, “Pope Silvester II, 999- 
1003,” H is to ry  T o d a y , 19:115-121 (1969), based 
on old scholarship.
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• Sylvester III, original name j o h n  o f  
s a b i n a , Italian g i o v a n n i  d i  s a b i n a  (b. 
Rome—d. March 3, 1046?), pope, or an- 
tipope, from Jan. 20 to Feb. 10, 1045.

He was bishop of Sabina when elected pope 
in January 1045 by a Roman faction that had 
driven Pope Benedict IX out of Rome. The 
following month, however, Benedict’s support­
ers in turn expelled Sylvester, and Benedict 
then sold the papacy to the archpriest Gio­
vanni Graziano, who became Pope Gregory
VI in May 1045. Recognizing Gregory as the 
legitimate pope, Sylvester retumed to his old 
bishopric.

When Benedict afterward attempted to de­
pose Gregory, the Holy Roman emperor 
Henry III intervened and had Gregory con- 
voke the Synod of Siitri (December 1046), 
which deposed Benedict, Sylvester (who had 
supposedly reclaimed the papacy against Bene­
dict’s apparent unsuitability), and Gregory, 
replacing them with Pope Clement II. The 
sentence of Sylvester’s deposition survives in 
the documents issued by him as bishop of 
Sabina during 1046. He is regarded by some 
as an antipope.
•Sylvester (IV), original name m a g i n u l f o  
(b. Rome—d. 1111), antipope from 1105 to 
1111. While the Investiture Controversy raged 
between the German king Henry V (later Holy 
Roman emperor) and Pope Paschal II, the im­
perialist faction, under Werner, margrave of 
Ancona, elected Maginulfo as successor to the 
imperialist antipope Albert (Aleric) on Nov. 
18, 1105. He was the fourth in a line of an- 
tipopes set up against Paschal II.
Taking the name Sylvester, he was expelled

from Rome the next day by Paschal’s troops. 
While his adherents continued to oppose 
Paschal, Sylvester received some recognition 
from Henry, but when the King and the Pope 
came to terms in 1111, Sylvester’s pretensions 
were dismissed. He was never widely sup­
ported.
Sylvester, James Joseph (b. Sept. 3, 
1814, London—d. March 15, 1897, London), 
British mathematician who with Arthur Cay- 
ley founded the theory of algebraic invariants, 
algebraic-equation coefficients that are unal-

James Joseph Sylvester, detail of an 
oil painting by A.E. Emslie, 1889; in St.
John’s College, Cambridge
By courteSy of the Master and Fellows of St. John's 
College, Cambridge

tered when the coordinate axes are translated 
or rotated.
In 1838 Sylvester became professor of nat­

ural philosophy at University College, Lon­
don. In 1841 he accepted the professorship 
of mathematics at the University of Virginia, 
Charlottesville, but resigned after only three 
months. Four years later he went to London, 
where he became an actuary for an insurance 
Company, retaining his interest in mathemat­
ics only through tutoring. One of the most 
notable of his private pupils was Florence 
Nightingale. In 1846 he became a law student 
at the Inner Temple, and in 1850 he was ad­
mitted to the bar. While working as a lawyer 
Sylvester began an enthusiastic and profitable 
partnership with Cayley. Together, they cre­
ated the theory of algebraic forms.

From 1855 to 1870 Sylvester was professor 
of mathematics at the Royal Military 
Academy, Woolwich. He went to the United 
States once again in 1876 to become professor 
of mathematics at Johns Hopkins University, 
Baltimore. While there he founded (1878) and 
became the first editor of the American Jour­
nal of Mathematics, introduced graduate work 
in mathematics into U.S. universities, and 
greatly stimulated the development of math­
ematics in that country. In 1883 he returned 
to England to occupy the chair of Savilian 
professor of geometry at Oxford University.

Sylvester was primarily an algebraist. He did 
brilliant work in the theory of numbers, par­
ticularly in partitions (the possible ways a 
number can be expressed as a sum of positive 
integers) and diophantine analysis (a means 
for finding whole-number Solutions to certain 
algebraic equations). He worked by inspira- 
tion, and frequently it is difficult to detect a 
proof in what he confidently asserted. All his 
work is characterized by powerful imagina- 
tion and inventiveness. Although he published 
hundreds of papers, his only book on mathe­
matics is Treatise on Elliptic Functions (1876). 
Sylvester also wrote verse and published Laws 
of Verse
Sylvester, Josuah (b. 1563, Kent, Eng.—d. 
Sept. 28, 1618, Middelburg, Neth.), English 
poet-translator, best known as the translator 
of a populär biblical epic, the Divine Weekes 
and Workes. Translated from a French Protes­
tant poet, Guillaume du Bartas, (1544-90), it 
appeared in sections in 1592 and complete in
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1608. This epic on the creation, the fall of 
man, and other early parts of Genesis was ex­
tremely populär in England through the first 
half of the 17th Century. Sylvester had some 
small influence on Dryden, Milton, and other 
poets.
Sylviidae, songbird family, order Passeri- 
formes, consisting of the Old World warblers, 
almost 300 species of small, düll-coloured ac­
tive birds found in a variety of habitats.

Members range in size from 9 to 26 cen­
timetres (3.5 to 10 inches) long. They have 
thin bills; long nostrils with a covering flap; 
medium, rounded wings; and weak legs and 
feet. Old World warblers have 10 primary 
feathers in each wing, instead of nine, as in 
the New World wood warblers (family Paruli- 
dae). In woods, brushlands, and marshes these 
birds search for insects. They are good singers, 
though not equal to thrushes. Sylvia includes 
many common European birds, such as the 
garden warbler (S. borin), whitethroät (S. com­
munis), and blackcap (S. atricapilla).

The family is sometimes divided into the 
following subfamilies: warblers proper (Sylvi- 
inae), gnatcatchers (Polioptilinae), kinglets 
(Regulinae), and wren-warblers (Malurinae). 
Some authorities list the subfamily Sylviinae 
in the family of Old World flycatchers (Musci- 
capidae). In other classifications, as here, these 
subfamilies are raised to family rank.

The Sylviidae belongs to the songbird subor- 
der (Passeres).
sylvite, halide mineral, potassium chloride 
(q.v.; KC1), the chief source of potassium. It is 
rarer than halite (sodium chloride) and occurs 
as soft, bitter-tasting, white or grayish, glassy 
cubes or as masses with halite and gypsum in 
evaporite deposits in the vicinity of Stassfurt, 
Ger., and in southwestem New Mexico, U.S. 
It was first found (1823) as an incrustation on 
lava from Mt. Vesuvius.
Sylvius, Franciscus, also called f r a n z , or 
F r a n c o i s , d e  l e  b o ë , or d u  Bois (b. March 
15, 1614, Hanau, Ger.—d. Nov. 15, 1672, Lei­
den, Neth.), physician, physiologist, anatomist,

Sylvius, detail of an engraving
BBC Hulton Picture Library

and chemist who is considered the founder 
of the 17th-century iatrochemical school of 
medicine, which held that all phenomena of 
life and disease are based on Chemical action. 
His studies helped shift medical emphasis from 
mystical speculation to a rational application 
of universal laws of physics and chemistry.

Basing his medical system on the recent 
discovery of the circulation of the blood by 
the English anatomist William Harvey, while 
keeping it within the general framework of 
the classic Greek physician Galen’s humoral 
theories, Sylvius feit that the most important 
processes of normal and pathological life take 
place ih the blood and that diseases should be 
explained and treated chemically. Recogniz­
ing the existence of salts in living matter, he
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concluded that they were the result of an inter- 
action of acids and bases; thus, he postulated 
that Chemical imbalances consist of either an 
excess of acid (acidosis) or an excess of alkali 
(alkalosis) in the blood, and he devised drugs 
to counteract these conditions.

A professor of medicine at the University of 
Leiden (1658-72), Sylvius was one of Europe’s 
outstanding teachers. He was among the first 
to introducé ward instruction in medical ed­
ucation, and he instigated the construction of 
perhaps the first university chemistry labora­
tory. He was the first to distinguish between 
two kinds of glands: conglomerate (made up of 
a number of smaller units, the excretory ducts 
of which combine to form ducts of progres­
sive^ higher order) and conglobate (forming a 
rounded mass, or clump). He also discovered 
(1641) the deep cleft (Sylvian fissure) separat- 
ing the temporal (lower), frontal, and parietal 
(top rear) lobes of the brain.
symbiosis, any of several living arrangements 
between members of two different species, in­
cluding mutualism, commensalism, and par- 
asitism (qq.v.). Both positive (beneficial) and 
negative (unfavourable to harmful) associa­
tions are therefore included, and the members 
are called symbionts. The terms symbiosis and 
mutualism are sometimes equated and used 
interchangeably; this practice has resulted in 
some confusion.

In a very broad sense any association between 
two species populations that live together is 
symbiotic, whether the species benefit, harm, 
or have no effect on one another.
symbol, a communication element intended 
to simply represent or stand for a complex of 
person, object, group, or idea. Symbols may 
be presented graphically, as in the cross for 
Christianity, the red cross or crescent for the 
life-preserving ägencies of Christian and Is­
lämic countries; representationally, as in the 
human figures Marianne, John Bull, and Un­
cle Sam standing for France, England, and the 
United States respectively; they may involve 
letters, as in K for the Chemical element potas­
sium; or they may be assigned arbitrarily, as 
in the mathematical symbol 00 for infinity or 
the symbol $ for dollar.

In various philosophical contexts and partic­
ularly in semiotics, a branch of metalogic, very 
precise distinctions are made between symbol 
and sign. See also sign.
Symbolist movement, literary and artistic 
movement that originated with a group of 
French poets in the late 19th Century, spread to 
painting and the theatre, and that influenced 
the European and American literatures of the 
20th Century to varying degrees. Symbolist 
artists sought to express individual emotional 
experience through the subtle and suggestive 
use of highly symbolized language.

Symbolist literature. The principal Symbol­
ist poets include the Frenchmen Stéphane Mal- 
larmé, Paul Verlaine, Arthur Rimbaud, Jules 
Laforgue, Henri de Régnier, René Ghil, and 
Gustave Kahn; the Belgians Émile Verhaeren 
and Georges Rodenbach; the Greek-bom Jean 
Moréas; and Francis Viélé-Griffin and Stuart 
Merrill, who were American by birth. Rémy 
de Gourmont was the principal Symbolist 
critic, while Symbolist criteria were applied 
most successfully to the novel by Joris-Karl 
Huysmans and to the theatre by the Belgian 
Maurice Maeterlinck. The French poets Paul 
Valéry and Paul Claudel are sometimes con­
sidered to be direct 2 0 th-century heirs of the 
Symbolists.

Symbolism originated in the revolt of certain 
French poets against the rigid conventions 
governing both technique and theme in tra­
ditional French poetry, as evidenced in the 
precise description of Pamassian poetry. The

Symbolists wished to liberate poetry from its 
expository functions and its formalized ora­
tory in order to describe instead the fleeting, 
immediate sensations of man’s inner life and 
experience. They attempted to evoke the in- 
effable intuitions and sense impressions of 
man’s inner life and to communicate the un- 
derlying mystery of existence through a free 
and highly personal use of metaphors and im­
ages that, thoügh lacking in precise meaning, 
would nevertheless convey the state of the 
poefs mind and hint at the “dark and con- 
fused unity” of an inexpressible reality.

Such Symbolist foremnners as Verlaine and 
Rimbaud were greatly influenced by the po­
etry and thought of Charles Baudelaire, partic­
ularly by the poems in his Les Fleurs du mal 
(1857). They adopted Baudelaire’s concept of 
the correspondances between the senses and 
combined this with the Wagnerian ideal of 
a synthesis of the arts to produce an orig­
inal conception of the musical qualities of 
poetry. Thus, to the Symbolists, the theme 
within a poem could be developed and “or- 
chestrated” by the sensitive manipulation of 
the harmonies, tones, and colours inherent in 
carefully chosen words. The Symbolists’ at­
tempt to emphasize the essential and innate 
qualities of the poetic medium was based on 
their conviction of the supremacy of art over 
all other means of expression or knowledge. 
This in turn was partly based on their idealis- 
tic conviction that underlying the materiality 
and individuality of the physical world was 
another reality whose essence could best be 
glimpsed through the subjective emotional re­
sponses contributing to and generated by the 
work of art.

Such masterpieces as Verlaine’s Romances 
sans paroles (1874; Songs Without Words) and 
Mallarmé’s L'Après-midi d'un faune (1876) 
sparked a growing interest in the nascent in- 
novations of progressive French poets. The 
Symbolist manifesto itself was published by 
Jean Moréas in Le Figaro on Sept. 18, 1886; 
in it he attacked the descriptive tendenties of 
Realist theatre, Naturalistic novels, and Par- 
nassian poetry. He also proposed replacing 
the term décadent, which was used to de­
scribe Baudelaire and others, with the terms 
symboliste and symbolisme. Many little Sym­
bolist re views and magazines sprang up in the 
late 1880s, their authors freely participating 
in the controversies generated by the attacks 
of hostile critics on the movement. Mallarmé 
became the leader of the Symbolists, and his 
Divagations (1897) remains the most valuable 
Statement of the movement’s aesthetics. In 
their efforts to escape rigid metrical patterns 
and to achieve freer poetic rhythms, many 
Symbolist poets resorted to the composition 
of prose poems and the use of vers libre (free 
verse), which has now become a fundamental 
form of contemporary poetry.

The extreme Symbolist movement in po­
etry reached its peak around 1890 and began 
tp enter a precipitous decline in popularity 
around 1900. The atmospheric, unfocused im- 
agery of Symbolist poetry eventually came to 
be seen as overrefined and affected, and the 
term décadent, which the Symbolists had once 
proüdly flaurited, became with others a term 
of derision denoting mere fin-de-siecle pre- 
ciosity. Symbolist works had a ströng and last- 
ing influence on much British and American 
literature in the 20th Century, however. Their 
experimental techniques greatly enriched the 
technical repertoire of modern poetry, and 
Symbolist theories bore fruit both in the po­
etry of W.B. Yeats and T.S. Eliot and in the 
modern novel as represented by James Joyce 
and Virginia Woolf, in which word harmonies 
and pattems of images often take preeminence 
over the narrative.

One of^ the few successful Symbolist nov­
els was Ä rebours (1884; Against Nature) by
J.-K. Huysmans. The book relates the var­
ied and surprisingly resourceful experiments

“St. Geneviève Looking over Paris," mural 
painting by Puvis de Chavannes, 1898; in the 
Panthéon, Paris
Marc Garanger

in aesthetic decadence undertaken by a bored 
aristocrat. The 20th-century American critic 
Edmund Wilson’s survey of the Symbolist 
movement, Axel’s Castle (1931), is considered 
a classic of modem literary analysis and the 
authoritative study of the movement.

Symbolist painting. Symbolism in painting 
took its direction from the poets and literary 
theorists of the movement, but it also repre­
sented a reaction against the objectivist aims of 
Realism and the increasingly infuential move­
ment of Impressionism. In contrast to the 
relatively concrete representation these move­
ments sought, Symbolist painters favoured 
works based on fantasy and the imagination. 
The Symbolist Position in painting was au- 
thoritatively defined by the young critic Albert 
Aurier, an enthusiastic admirer of Gauguin, 
in an article in the Mercure de France (1891). 
He elaborated on Moréas’ contention that 
the purpose of art “is to clothe the idea in 
sensuous form” and stressed the subjective, 
symbolical, and decorative functions of an art 
that would give visual expression to the inner 
life. Symbolist painters tumed to the mystical 
and even the occult in an attempt to evoke 
subjective States of mind by visual forms.

Such Postimpressionist painters as Paul Gau­
guin and Vincent Van Gogh as well as the 
Nabis may be regarded as Symbolists in cer­
tain aspects of their art. However, the painters 
who are truly representative of Symbolist aes­
thetic ideals include three principal figures: 
Gustave Moreau, Odilon Redon, and Pierre 
Puvis de Chavannes. Moreau was a figurative 
painter who created scenes based on legendary 
or ancient themes. His highly original style 
utilized brilliant, jewel-like colours to portray 
the omate, sumptuous interiors of imaginary 
temples and palaces in which scantily clad fig­
ures are caught in statuesque poses. His work 
is characterized by exotic eroticism and dec­
orative splendour. Redon explored mystical, 
fantastic, and often macabre themes in his 
paintings and graphics. His paintings stress the 
poetics of colour in their delicate harmonies 
of hues, while his subject matter was highly 
personal in its mythical and dreamlike figures. 
Puvis de Chavannes is now remembered pri­
marily as a muralist.
Symbolist theatre. Dramatists also took 

their lead from the French Symbolist poets, 
especially from Mallarmé. As drama critic for



La Dernière Mode during the 1870s, Mal­
larmé opposed the dominant Realist theatre 
and called for a poetic theatre that would 
evoke the hidden mystery of man and the 
universe. Drama, for Mallarmé, should be ä 
sacred rite in which the poet-dramatist fe- 
vealed the correspondences between the visi­
ble and invisible worids through the suggestive 
power of his pöetic language. For the Symbol­
ist playwright, the deeper truths of existence, 
known instinctively or intuitively, could not 
be directly expressed but only indirectly re­
vealed through symbol, myth, and mood. The 
principal Symbolist playwrights were Maurice 
Maeterlinck in Belgium and Villiers de L’Isle- 
Adam and Paul Claudel in France. Also influ­
enced by Symbolist beliefs were the Swedish 
playwright August Strindberg and the Irish 
poet and dramatist William Butler Yeats.

Noteworthy examples of Symbolist theatre 
include de LTsle-Adam’s Axël (first performed 
1884; definitive edition 1890), Maeterlinck’s 
Pelléas et Mélisande (1892), with its dream­
like atmosphere, and the highly satirical Ubu 
roi (1896) by Alfred Järry. In 1890 the French 
poet Paul Fort founded the Theatre d’Art, 
where Symbolist dramas were presented along 
with readings from ancient and modern po­
etry. When Fort retired in 1892 Aurélien-Mar- 
ie Lugnê-Poe continued Symbolist production 
at his Théatre de 1’Oeuvre well into the 20th 
Century. (See Oeuvre, Théatre de 1\) Though 
Symbolist theatre did not last long as a unified 
movement, its sharp break with the realistic 
tradition along with its reliance on fantasy, at­
mosphere, and mood influenced 2 0 th-century 
playwrights and theatrical production.
Symeon I, byname s y m e o n  t h e  g r e a t  (Bul­
garian tsar): see Simeon I.
Symeon of D urham: see Simeon of 
Durham.
Symeon the N ew Theologian, Saint, 
Symeon also spelled s i m e o n  (b. c. 949, Paph- 
lagonia, in Asia Minor—d. March 12, 1022, 
Chrysopolis, near Constantinople), Byzantine 
monk and mystic, termed the New Theolo­
gian to mark his difference from two key fig­
ures in Greek Christian esteem, St. John the 
Evangelist and the 4th-century theologian St. 
Gregory of Nazianzus. Through his spiritual 
experiences and writings Symeon prepared the 
way for Hesychast mysticism, a 14th-century 
Eastem movement in contemplative prayer.
Oriented early toward monastic contempla- 

tion, Symeon in 980 became abbot of the 
monastery of St. Mamas, near Constantino­
ple. He was compelled to resign this office in 
1009 and retire to Chrysopolis because of his 
austere monastic policy and a dispute with 
the Patriarch of Constantinople over methods 
of spirituality, especially his devotion to his 
former monk tutor, Symeon the Studite.

Symeon the New Theologian’s writings con- 
sist mainly of catecheses (Greek: “doctrinal 
and moral instructions”); sermons preached 
to his monks at St. Mamas; a series of 
short mies, capita (Latin: “chapters”); and the 
Hymns of the Divine Loves, describing his 
spiritual experiences. Symeon’s mystical the­
ology is a distinct phase of an evolutionary 
process in Greek spirituality that began in the 
late 2nd Century. Its central theme is the con­
viction that, by applying the classical methods 
of mental prayer, one experiences a contem­
plative “vision of light,” a symbolic term de- 
noting the intuitional illumination that the 
mystic realizes in his encounter with the Di­
vine Unknown. Symeon emphasized that such 
experience is attainable by all who earnestly 
immerse themselves in the life of prayer and 
is essential to interpreting sacred Scriptures.
Symington, William (b. Oct. 1763, Lead­
hills, Lanarkshire, Scot.—d. March 22, 1831, 
London), British engineer who developed 
(1801) a successful steam-driven paddle wheel 
and used it the following year to propel one

of the first practical steamboats, the Charlotte 
Dundas.

Although Symington was educated for the 
ministry at Glasgow arid Edinburgh, his incli- 
nations led him to become a civil engineer. 
His working model of a steam-driven road 
carriage generated much enthusiasm in 1786, 
and within a few years he had patented several 
improved steam engines. His use of chains 
and ratchet wheels to provide rotary motion 
allowed far more economical Operation than 
Watt’s design. His first use of steam for ma­
rine purposes in 1787 was followed by larger 
experiments. In 1789 a boat propelled by an 
engine of his design achieved a speed of 7 
mph.
In 1801 he patented a new engine utilizing 

a connecting rod and crank, a system that 
proved superior for paddle-wheel Operation. 
This engine was used in 1802 to propel the 
Charlotte Dundas on the Forth and Clyde 
Canal, thus launching the first steamboat fit­
ted for practical operations. Cautious man­
agers caused the project to be abandoned in 
1803.
Symmachus, Saint (b. Sardinia—d. July 
19, 514, Rome; feast day July 19), pope from 
498 to 514.
Apparently a Christian convert, Symmachus 

was an archdeacon in the Roman Church 
when elected to succeed Pope Anastasius II. 
Concurrently, a minority had elected, with 
the support of a strong Byzantine party, the 
archpriest Laurentius. Both candidates were 
consecrated on Nov. 22, 498, and their respec- 
tive parties appealed to the Ostrogothic king 
Theodoric the Great, whose decision favoured 
Symmachus. The Pope held a Roman synod 
on March 1, 499, which decided that only a 
majority vote triumphs.
Although Laurentius submitted and became 

bishop of Nocera, Italy, his supporters con­
tinued to dissent, accusing Symmachus of 
arbitrary decisions about the date of Easter, 
of despoiling the Church, and of fomications. 
Theodoric convoked a Roman synod in 501; 
during its fourth session (the Palmary Synod) 
the bishops decreed that there was no prece­
dent for other bishops’ passing judgment on 
the pope, which was ultimately in the hands 
of God. Theodoric, whose right to judge the 
issue was never acknowledged by Symmachus, 
was not satisfied and allowed the antipope 
Laurentius to return to Rome. Four years of 
violence ensued, during which the Laurentians 
took possession of many churches, although 
Symmachus was never dispossessed of his see.

Peace was not established until 505/506, 
when Theodoric ordered the Laurentian party 
to surrender the churches that they had con- 
fiscated. The schism, however, was finally 
healed during the reign of Pope St. Hormis- 
das, Symmachus’ successor. The dispute also 
caused considerable fraudulent literature, sub­
sequently known as the Symmachan Forg- 
eries, drawn on by later exponents of the 
doctrine quod prima sedes non judicatur a 
quoquam (“that no one can pass judgment on 
the pope”).

A strong supporter of orthodoxy, Sym­
machus engaged in the Acacian Schism (484- 
519), a complicated theological and political 
conflict between Rome and the Patriarchate 
of Constantinople. The Byzantine emperor 
Anastasius I accused the Pope of favouring 
Manichaeism, the dualistic religious doctrine 
that good and evil are essentially principles 
of equivalent potency. In a letter of 512 
Symmachus denied the imperial charges. Fur­
thermore, he expelled the Manichaeans from 
Rome and burned their books. He aided the 
poor, for whom he built refuges, and African 
Catholics, who were being persecuted by the 
Arians (followers of the heretical doctrine that 
the Son was neither equal with God the Father 
nor eternal), and he also erected and restored 
several Roman churches, including the basil-
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ica of S. Agnese Fuori le Mura on the Via 
Aurelia.
Symmachus, Quintus Aurelius (b. c. 345—
d. c. 402), Roman statesman, a brilliant ora­
tor and writer who was a leading opponent of 
Christianity.

Symmachus was the son of a consular family 
of great distinction and wealth. His oratpri- 
cal ability brought him an illustrious official 
career culminating in the proconsulship of 
Africa in 373, the city prefecture at Rome 
in 384, and the consulship for 391. When 
the emperor Gratian (367-383), influenced by 
the Christian bishop of Milan, St. Ambrose, 
ordered the Statue of Victory to be removed 
from the Senate house at Rome in 382, Sym­
machus, who was an eamest pagan, was ap­
pointed by the Senate to go to Milan to plead 
with the Emperor to cancel this antipagan 
measure; but the mission was a failure. After 
Gratian’s murder in 383, Symmachus renewed 
his plea to Valentinian II (375-392) to revoke 
Gratian’s antipagan orders; but, largely ow- 
ing to the Opposition of St. Ambrose, he was 
again unsuccessful. Symmachus’ oration De 
ara Victoriae was considered so brilliant that 
even after 19 years the poet Prudentius found 
it necessary to write a reply to it. The in­
creasingly Christian character of Valentinian’s 
court caused Symmachus to lose much of his 
influence; but when Magnus Maximus drove 
Valentinian from Italy in 387, Symmachus, 
who was regarded as the leader of the Sen­
ate, was appointed to offer the new emperor 
the Senate’s congratulations on his elevation. 
When Theodosius I reconquered Italy for 
Valentinian in 388, Symmachus was forgiven 
and appointed consul for 391. Under the pa­
gan rule of Eugenius and Arbogast in 392-394 
he apparently regained some of his influence 
and survived under Honorius until 402.

Symmachus’ extant works, of which the most 
important are the 10 books of his Letters— 
because only fragments of his speeches sur­
vive—were edited by O. Seeck in Monumenta 
Germaniae Historica, vol. 6 , part 1 (1883).
Symmachus, Quintus Aurelius Memmius
(d. 524, Pavia, Liguria), Roman senator and 
patrician and a close friend of the philosopher 
Boethius, who married Symmachus’ daughter 
Rusticiana and with whom he was executed 
for treason by the Ostrogoth king Theodoric.
Consul in 485, Symmachus was, like his 

son-in-law, an official of Theodoric’s govem- 
ment. When Boethius defended the senator 
Albinus against an accusation of treason and 
was himself similarly charged, Symmachus 
defended Boethius. Symmachus in turn was 
arrested and, with Boethius, was executed.
symmetry, in biology, the repetition of the 
parts in an animal or plant in an orderly 
fashion. Specifically, symmetry refers to a cor- 
respondence of body parts, in size, shape, and 
relative position, on opposite sides of a divid- 
ing line or distributed around a central point 
or axis. With the exception of radial symmetry 
(see below), external form has little relation to 
internal anatomy, since animals of very dif­
ferent anatomical construction may have the 
same type of symmetry.

Certain animals, particularly most sponges 
and the ameboid protozoans, lack symmetry, 
having either an irregulär shape different for 
each individual or eise one undergoing con­
stant changes of form. The vast majority of 
animals, however, exhibit a definite symmet- 
rical form. Four such patterns of symmetry 
occur among animals: spherical, radial, bira- 
dial, and bilateral.

In spherical symmetry, illustrated only by 
the protozoan groups Radiolaria and Helio- 
zoia, the body has the shape of a sphere and 
the parts are arranged concentrically around
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or radiate from the centre of the sphere. Such 
an animal has no ends or sides, and any plane 
passing through the centre will divide the 
animal into equivalent halves. The spherical 
type of symmetry is possible only in minute 
animals of simple intemal constmction, since 
in spheres the interior mass is large relative 
to the surface area and becomes too large for 
efficiënt functioning with increase in size and 
complexity.

In radial symmetry the body has the general 
form of a short or long cylinder or bowl, 
with a central axis from which the body parts 
radiate or along which they are arranged in 
regulär fashion. The main axis is heteropo­
lar—i.e., with unlike ends, one of which bears 
the mouth and is termed the oral, or anterior, 
end, and the other of which, called the aboral, 
or posterior, end, forms the rear end of the 
animal and may bear the anus. The main axis 
is hence termed the oral-aboral, or anteropos- 
terior, axis. Except in animals having an odd 
number of parts arranged in circular fashion 
(as in the five-armed starfishes), any plane 
passing through this axis will divide the ani­
mal into symmetrical halves. Animals having 
three, five, seven, etc., parts in a circle have 
symmetry that may be referred to, respec­
tively, as three-rayed, five-rayed, seven-rayed, 
etc.; only certain planes through the axis will 
divide such animals into symmetrical halves. 
Radial symmetry is found in the coelenterates 
and echinoderms.

In biradial symmetry, in addition to the an- 
teroposterior axis, there are also two other 
axes or planes of symmetry at right angles 
to it and to each other: the sagittal, or me­
dian vertical-longitudinal, and transverse, or 
cross, axes. Such an animal therefore not only 
has two ends but also has two pairs of sym­
metrical sides. There are but two planes of 
symmetry in a biradial animal, one passing 
through the anteroposterior and sagittal axes 
and the other through the anteroposterior and 
transverse axes. Biradial symmetry occurs in 
the comb jellies.

In bilateral symmetry there are the same 
three axes as in biradial symmetry but only 
one pair of symmetrical sides, the lateral sides, 
since the other two sides, called the dorsal 
(back) and ventral (belly) surfaces, are unlike. 
Thus, only one plane of symmetry will divide 
a bilateral animal into symmetrical halves, 
the median longitudinal, or sagittal, plane. Bi­
lateral symmetry is characteristic of the vast 
majority of animals, including insects, fishes, 
amphibians, reptiles, birds, mammals, and 
most crustaceans.

The concept of symmetry is also applied in 
botany. A flower is considered symmetrical 
when each whorl consists of an equal number 
of parts or when the parts of any one whorl 
are multiples of that preceding it. Thus, a 
symmetrical flower may have five sepals, five 
petals, five stamens, and five carpels, or the 
number of any of these parts may be a multi­
ple of five.

The number of parts in the pistillate whorl 
is frequently not in conformity with that in 
the other whorls, but in such cases the flower 
is still called symmetrical, provided that the 
other whorls are normal. A flower in which the 
parts are in twos is dimerous; in threes, fours, 
or fives, trimerous, tetramerous, or pentamer- 
ous, respectively. Trimerous symmetry is the 
rule in the monocotyledons, pentamerous the 
most common in the dicotyledons, although 
dimerous and tetramerous flowers also occur 
in the latter group.

When the different members of each whorl 
are alike, the flower is regulär and is referred 
to as actinomorphic, or radially symmetrical, 
as in the petunia, buttercup, and wild rose. 
Differences in size or shape of the parts of 
a whorl make the flower irregulär (as in the

canna). When a flower can be divided by a 
single plane into two equal parts, it is zygo- 
morphic, or bilaterally symmetrical, as in the 
snapdragon, orchid, and sweet pea.
symmetry, in crystallography, fundamental 
property of the orderly arrangements of atoms 
found in crystalline solids. Each arrangement 
of atoms has a certain number of elements

Unit cell of a sodium chloride crystal, showing some 
of its elements of symmetry

of symmetry; i.e., changes in the orientation 
of the arrangement of atoms that seem to 
leave the atoms unmoved. One such element 
of symmetry is rotation; other elements are 
translation, reflection, and inversion. The el­
ements of symmetry present in a particular 
crystalline solid determine its shape and affect 
its physical properties.

Translations involve displacement of the 
crystal in a direction that replaces each atom 
by one of its identical neighbours, so that 
the atoms seem unmoved. Rotations tum the 
crystal around an axis of symmetry passing 
through the crystal; the only rotations com­
patible with translational symmetry move the 
crystal through an angle of 360° divided by n, 
with n equal to 1, 2, 3, 4, or 6 . Reflections 
exchange the parts of the crystal on the two 
sides of a plane of symmetry (mirror plane) 
within the solid. Inversions move every atom 
to another position in the crystal; the old and 
new positions of the atom lie upon a fine, at 
the middle of which is the centre of inversion, 
So-called improper rotations are rotations fol­
lowed by reflections (known as rotoreflections) 
or rotations followed by inversions (called ro- 
toinversions).

A crystal can be classified according to its 
elements of symmetry; for example, it may 
belong to one of 230 space groups, 32 point 
groups, 14 Bravais lattices, and 7 crystal Sys­
tems. A crystal can be represented diagram- 
matically by an orderly stacking of unit cells; 
the shape of the unit cell determines which of 
the seven crystal Systems the crystal belongs 
to. Unit cells of the same shape may have 
points (each representing an atom or a group 
of atoms) at their centres or on their faces, 
in addition to those at their corners. These 
additional lattice points divide the 7 crystal 
Systems into 14 Bravais lattices; the Bravais 
lattices are subdivided into 32 crystal classes, 
or point groups. Each point group corresponds 
to one of the possible combinations of ro­
tations, reflections, inversions, and improper 
rotations; with the inclusion of translational 
elements, 230 space groups are produced.
symmetry, in physics, the concept that par­
ticles such as atoms and molecules remain 
unchanged in properties by symmetry “oper­
ations”; for example, rotation through some 
angle or reflection in a mirror plane.

The application of symmetry to physics leads

to the important conclusion that certain phys­
ical laws, particularly Conservation laws, are 
unaffected by symmetry operations on the 
geometrical Coordinates of the particles con­
cerned, including time, when it is considered 
as a fourth dimension—i.e., the laws remain 
valid at all places and times in the universe. 
In partiele physics, considérations of symme­
try can be used to derive Conservation laws 
and to determine which partiele interactions 
can take place and which cannot (the latter 
are said to be forbidden), Symmetry also has 
applications in many other areas of physics 
and chemistry; for example, in relativity and 
quantum theory, crystallography, and spec­
troscopy. Crystals and molecules may indeed 
be described in terms of the number and type 
of symmetry operations that can be performed 
on them. The quantitative discussion of sym­
metry is called group theory.

Valid symmetry operations are those that 
can be performed without changing the ap­
pearance of an object. The number and type 
of such operations depends on the geometry 
of the object to which the operations are ap­
plied. The meaning and variety of symmetry 
operations may be illustrated by considering 
a square lying on a table. For the square, 
valid operations are rotation about its centre 
through 90, 180, 270, or 360 degrees; reflec­
tion through mirror planes perpendicular to 
the table and running either through any two 
opposite corners of the square or through the 
midpoints of any two opposing sides; and re­
flection through a mirror plane in the plane 
of the table. Altogether there are therefore 
nine symmetry operations that yield a result 
indistinguishable from the original square. A 
circle would be said to have higher symme­
try because, for example, it could be rotated 
through an infinite number of angles (not just 
multiples of 90 degrees) to give an identical 
circle.

Subatomic particles have various properties 
and are affected by certain forces that exhibit 
symmetry. An important property that gives 
rise to a Conservation law is parity. In quan­
tum mechanics all elementary particles and 
atoms may be described in terms of a wave 
equation. If this wave equation remains iden­
tical after simultaneous reflection of all spatial 
Coordinates of the partiele through the origin 
of the coordinate system, then it is said to have 
even parity. If such simultaneous reflection re­
sults in a wave equation that differs from the 
original wave equation only in sign, then the 
partiele is said to have odd parity. The overall 
parity of a collection of particles, such as a 
molecule, is found to be unchanged with time 
during physical processes and reactions; this 
fact is expressed as the law of Conservation of 
parity.

Another property of particles is spin, or in- 
trinsic angular momentum. Electrons in an 
atom have quantized energy levels, but each 
electron also häs a quantized spin that may be 
oriented either “up” or “down.” Spin is found 
to be conserved: if all the spins of the elec­
trons are reversed, then the overall properties 
of the molecule do not change.
Elementary particles are also said to have 

intemal symmetry; these symmetries are use­
ful in classifying particles and in leading to 
selection mies. Such an intemal symmetry is 
baryon number, which is a property of a class 
of particles called hadrons. Hadrons with a 
baryon number of zero are called mesons, 
those with a number of +1 are baryons. By 
symmetry there exists another class of parti­
cles with a baryon number of — 1 ; these are 
called antibaryons. Baryon number is con­
served during nuclear interactions.
Symnell, Lambert (English impostor): see 
Simnel, Lambert.
Symonds, John Addington (b. Oct. 5, 
1840, Bristol, English Gloucestershire, Eng.— 
d. April 19, 1893, Rome), English essayist,



poet, and biographer best known for his cul­
tural history of the Italian Renaissance.

After developing Symptoms of tuberculosis 
while a fellow at Oxford, Symonds travelled 
extensively for his health. He finally settled in

Symonds, chalk drawing by C. Orsi; in 
the National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

Davos Platz, Switz., where he did most of his 
writing.

Symonds’ chief work, Renaissance in Italy, 
7 vol. (1875-86), is a series of extended es­
says rather than a systematic history. Fluent 
and picturesque, it was deeply indebted to 
such Continental Interpreters of the Renais­
sance as Jacob Burckhardt. With the diverse 
range of interests of the Victorian man of 
letters, Symonds diffused his literary energies 
over English literature, Greek poetry, travel 
sketches, translations, and studies of such 
literary and artistic Personalities as Shelley 
(1878), Ben Jonson (1886), Sir Philip Sidney 
(1886), Michelangelo (1893), and Walt Whit- 
man (1893), of whom he was one of the first 
European admirers. His translations of The 
Sonnets of Michael Angelo Buonarroti and 
Tommaso Campanella (1878, first English 
translation of the poetry of Michelangelo) and 
of Cellini’s autobiography, 2 vol. (1888), also 
were notable. Symonds’ own personally re- 
vealing poetry received little critical attention; 
it served primarily as a release from his diffi­
cult emotional life. His A Problem in Greek 
Ethics (written, 1871; privately printed, 1883) 
and A Problem in Modern Ethics (privately 
printed, 1881) were two of the first serious 
works on the subject of homosexuality.
Symons, A(lphonse) J(ames) A(lbert) (b.
1900, London—-d. Aug. 26, 1941), British 
author and biographer best known for his 
brilliant and unconventional biography The 
Questfor Corvo (1934).
Family economie difficulties obliged Symons 

to leave home and learn a trade at an early 
age. For three years he lived a life of drudgery, 
working as an apprentice to a furrier. His 
formal education was private and scanty; 
Symons considered himself self-educated and, 
as a writer, self-made. Employed as secretary 
and later director of the First Edition Club 
of London, he became a skilled bibliographer, 
an occupation he considered dreary and un- 
congenial to his personal literary and cultural 
aspirations.

His well-received biography H.M. Stanley
(1933) was followed by his magnum opus, The 
Quest for Corvo, a biography of the English 
author and eccentric Frederick Rolfe (1860- 
1913), the self-styled Baron Corvo. Rolfe’s 
life had fascinated Symons for years—an ear­
lier work, Frederick Baron Corvo, had been 
printed privately in 1927—and his approach 
to the subject in The Quest for Corvo, subtitled 
“An Experiment in Biography,” was novel in 
its anecdotal, fragmentary reconstmction of a 
life about which little factual evidence existed. 
The book won critical acclaim and came to 
be regarded as a masterpiece of modem biog­
raphy.

Symons’ other works include Emin, Gover­
nor of Equatoria (1928); the bibliography for 
the First Editions of Books by William Butler 
Yeats (1924); the Anthology o f ’Nineties Verse
(1928), compiled and edited by Symons; and 
an uncompleted biography of Oscar Wilde.
A.J.A. Symons, His Life and Speculations, a 
biography by his brother Julian, was published 
in 1950.
Symons, Arthur (William) (b. Feb. 28, 
1865, Milford Haven, Penibrokeshire, Eng.—- 
d. Jan. 22, 1945, Wittersham, Kent), poet 
and critic, the first English Champion of the 
French Symbolist poets, who sought to convey 
impressions by Suggestion rather than direct 
statement. Symons’ schooling was irregulär, 
but, determined to be a writer, he soon found a 
place in the London literary journalism of the 
1890s. He joined the Rhymers’ Club (a group 
of poets including William Butler Yeats and 
Ernest Christopher Dowson); contributed to 
The Yellow Book, an avant-garde joumal; and 
became editor of a new magazine, The Savoy 
(1896), with Aubrey Beardsley as art editor. 
Symons was versed in European literature, 
and his popularizing Symbolist Movement in 
Literature (1899) summed up a decade of 
interpretation and influenced both Yeats and
T.S. Eliot. His criticism constitutes an ambi­
tious attempt to create a general “aesthetic”

Arthur Symons, tempera painting by 
R.H. Sauter, 1935; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

from the unsystematized opus of the critic 
Walter Pater.

Symons’ poetry is mainly fin de siècle (i.e., 
disillusioned) in feeling. Silhouettes (1892) and 
London Nights (1895) contain adiniräble im­
pressionist lyrics, and at his best he is sensitive 
to the complex moods of urban life. His trans­
lations from the French poet Paul Verlaine are 
notable, and he wrote elegant travel pieces. In 
1908 he suffered a severe mental breakdown, 
and, apart from Confessions (1930), a moving 
account of his illness, his career was virtually 
over.
Symons, George James (b. Aug. 6 , 1838, 
London—d. March 10, 1900, London), British 
meteorologist who strove to provide reliable 
observational data by imposing Standards of 
accuracy and uniformity on meteorological 
measurements and by substantially increasing 
the number of reporting stations.

Symons was elected a member of the British 
Meteorological Society (later the Royal Mete­
orological Society) in 1856, when he was only 
18 years old. He concentrated his attention 
on the collection of rainfall statistics and, in 
1860, issued the first of his annual rainfall 
reports. In that year results from 168 stations 
were compiled in the report, but by 1899, the 
year before his death, more than 3,500 stations 
throughout the British Isles were included. 
Acutely aware of the problem of inconsistency 
introduced by the use of different types of rain
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gauges, he initiated a series of experiments 
that led to the adoption of a Standard instru­
ment. He was twice elected president of the 
Royal Meteorological Society and, in 1878, 
was elected a fellow of the Royal Society.
sympathomimetic drug: see adrenergic drug.
symphonic poem, also called t o n e  p o e m , 
musical composition for orchestra inspired 
by an extra-musical idea, story, or “pro­
gram,” to which the title typically refers or 
alludes. The characteristic single-moyement 
symphonic poem evolved from the concert- 
overture, an overture not attached to an opera 
or play yet suggestive of a literary or natural 
sequence of events (e.g., Mendelssohn’s Fin- 
gaTs Cave, also called Hebrides Overture).

Both the term symphonic poem and the 
form itself were invented by Franz Liszt, who 
in works such as Les Préludes (1848; after 
Alphonse de Lamartine’s Méditations poé- 
tiques) used thematic transformation to paral­
lel the poetic emotions. The musical form is 
free, though somewhat akin to the sonata fórm 
used in the first movement of symphonies.

Specific approaches differ among composers 
and according to subject matter. Thus, when 
Richard Strauss portrays erotic adventures 
in Don Jüan (1889) or chivalric adventures 
in Don Quixote (1897), he freely modifies 
episodic forms, such as the rondo (which is 
marked by a recurring theme) or Variation. 
Moreover, Strauss pursued a more literal, im­
itative rendering of temporal events (e.g., the 
last flutter of Don Juan’s heart at death) as 
well as of incidental sounds (e.g., the bleating 
of sheep).

Romantic literature and poetry from Dante 
to Byron and beyond furnished the bulk of 
program matter throughout the 19th Cen­
tury. Literature was the primary inspiration 
in Tchaikovsky’s Francesca da Rimini (1876); 
legend in Jean Sibelius’ “Swan of Tuonela” 
(from Four Legends, 1893); and nationalism 
in Sibelius’ Finlandia (1900) and Bedfich 
Smetana’s Mé vlasti (My Country; 1874-79). 
Philosophical themes underlie Strauss’s Also 
sprach Zarathustra (Thus Spoke Zarathustra; 
1896, after Nietzsche) and Tod und Ver­
klärung (Death and Transfiguration; 1889). 
Paintings formed the inspiration for Sergey 
Rachmaninoffs Isle of the Dead (1907; after 
Arnold Böcklin) and Liszt’s Hunnenschlacht 
(The Battle of the Huns; 1857, after Wilhelm 
von Kaulbach).

The growing importance of visual inspiration 
is feit especially in late 19th-century France, 
albeit frequently by way of literature, as in 
Claude Debussy’s Prélude ä Vapres-midi dun  
faune (Prelude to the Afternoon of a Faun; 
1894). Eventually, the kinetic energies of the 
form erupted to the extent that the symphonic 
poem was largely superseded by the sym­
phonic ballet. Thus, while Igor Stravinsky’s 
early Feu d ’artifice (Fireworks; 1908) was still 
ostensibly a symphonic poem, his subsequent 
scores based on Russian stories were intended 
for dance performance.

Consult
the

i n d e x

first

symphony, a lengthy form of musical com­
position for orchestra, usually consisting of 
several large sections, or movements, at least 
one of which probably employs sonata form.
A brief treatment of symphony follows. For 

full treatment, see m a c r o p a e d i a : Musical 
Forms and Genres.

Before 1750 the word symphony was ap­
plied to various instrumental compositions
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and to instrumental preludes and interludes 
of some vocal compositions. In 1597 Gio­
vanni Gabrieli published the First Book of his 
Sacrae Symphoniae, although it was not until 
the-Second Book in 1615 that the instrumen­
tal parts were stylistically independent from 
the vocal writing.

In the mid-17th Century Louis Couperin used 
the word simphonies to describe his composi­
tions for viols and continuo, and other com­
posers wrote “sinfonie” tö be played “before 
concerts, motets, or spiritual madrigals with 
instruments as a prelude.” Probably the most 
important pre-1750 use of the word sinfonia 
was in Italian opera. Even the earliest operas, 
such as Jacopo Peri’s Euridice of 1600 and 
Glaudio Monteverdi’s Orfeo of 1607, contain 
excellent examples of instrumental introduc- 
tions and reciirring interludes designated in 
the score as “sinfonie.” Within a Century these 
sinfonie had become the fairly standardized 
“Neapolitan” overture, or the sinfonia avanti 
Vopera, which consisted of three sections, fast- 
slow-fast. The immense popularity of these 
opera overtures soon resulted in their being 
performed as independent concert pieces.

Between 1700 and 1740 the sinfonia became 
a four-movement form when Georg Monn and 
Georg Wagenseil of Vienna began inserting a 
minuet movement after the second, or slow, 
movement. Simultaneously sonata form was 
evolving and became the traditional structure 
of the first movement. The Italian Giovanni 
Battista Sammartini and Johann Stamitz of 
the Mannheim School were aiso influential 
in the Standardization of the symphony as it 
would remain for many years tö come.

Joseph Haydn was undoubtedly the most 
prolific of all symphony writers, and his works 
in this genre fully span what has been called 
the Classical era. Wolfgang Amadeus Mozart 
and Haydn were the two most important sym­
phonists before Ludwig van Beethoven, and 
in their works the Classical symphony reached 
its apex. The first movement, in sonata form, 
was almost always allegro in tempo, although 
it may have had a slow introduction. Due to 
Haydn and Mozart, sonata form employed dis­
tinct lyric themes that could be manipulated 
and developed; easily identifiable opening, 
closing, and transitional melodie material; and 
standardized key-relationships through mod- 
ulation. Especially in their later symphonies 
Mozart and Haydn achieved a refinement of 
detail, balance, and elegance never surpassed 
by any other symphony composer.

The second movement of the Classical sym­
phony was usually slow in tempo with a 
choice of the form, which was often sonata or 
theme-and-variations. While the third move­
ment was the rather strict minuet form, the 
fourth movement, or finale, was based on 
sonata-form principles but was often more like 
a rondo, probably light-hearted in character 
and always fast in tempo. The orchestra of the 
Classical symphony consisted of the pre-Clas- 
sical group of two bassoons and strings, in 
addition to two homs, two trumpets, drums, 
one or two flutes, and finally two clarinets.

Beethoven, whose nine symphonies form a 
powerful bridge from the Classical era well 
into the Romantic era, was a revolutionary 
whose passionate involvement with the events 
of his time, coupled with his wealth of musical 
ideas and fearless independence, pushed mu­
sical composition, particularly the symphony, 
into new frontiers of expression. He placed 
new demands on the existing instruments and 
was the first to make symphonic use of the 
piccolo, the double bassoon, the triangle, the 
bass drum and cymbals, a third trombone, and 
finally a chorus and vocal soloists. He length- 
ened the previously less-important parts of the 
sonata-form movements, used more variations 
and fugal passages, sometimes linked move­

ments together with no audible break in the 
music, and completely replaced the old min­
uet movement with a faster and usually more 
jovial scherzo. Through Beethoven’s dramatic 
intensity, the symphony became paradoxically 
a means of expressing both personal emotions 
and universal human aspirations.
In general, 19th-century symphonists, while 

awed by Beethoven, followed his lead in al- 
lowing themselves more freedom from fixed 
forms. The German/Viennese symphonic style 
continued through the works of such com­
posers as Franz Schubert, Felix Mendelssohn, 
Robert Schumann, Anton Bruckner, and Jo­
hannes Brahms, whose four symphonies show 
a marked retum to Classical ideals while re- 
taining the lush harmonies that characterized 
the mature Romantic sound. With the sym­
phonies of Gustav Mahler the German/Vi­
ennese symphonic heritage emerged into the 
20th Century.

Mean while, in 1830, shortly after Beetho­
ven’s death, the young Hector Berlioz created 
a remarkable composition that opened the 
door to a new type of symphonic style. His 
Symphonie fantastique was a five-movement 
work in which forms were relaxed, tempi 
changed freely and frequently, and an enor­
mous body of instruments were employed for 
often unusual orchestral effects. Berlioz was 
not the first either to use a recurring musical 
theme (cyclicism) or to use instmmental music 
to represent a non-musical idea (Programme 
music), but his work shows a happy combina­
tion of the two devices that influenced many 
composers to follow, and which definitely led 
to the “symphonic poems” of Franz Liszt and 
Richard Strauss.

The latter half of the 19th Century saw a 
strong rise of nationalistic expression, often 
characterized by a composer’s drawing from 
the foik-music traditions of his native land. 
Although the symphonies of such national­
ists äs the Czech Antonin Dvorak and the 
Russians Aleksandr Borodin, Nikolay Rim­
sky-Korsakov, and Peter flieh Tchaikovsky 
are excellent media for nationalistic expres- 
sions, the symphonies were rather tradition­
ally structured and not particularly innovative 
for the form itself.
The symphonies of the 20th Century are 

not easily categorized, as they range through 
various compositional styles including 1 2 - 
tone, atonal, electronic, and Neoclassical. 
A few representative major composers are 
Arthur Honegger of France; Paul Hindemith 
of Germany; Nikolay Myaskovsky, Dmitry 
Shostakovich, and Sergey Prokofiev of the So­
viet Union; Ralph Vaughan Williams, Fred­
erick Delius, Sir William Walton, and Sir 
Michael Tippett of Great Britain; Sergey Rach- 
maninoff and Igor Stravinsky, emigrants from 
the Soviet Union; änd Charles Ives, Walter 
Piston, and Roy Harris of the United States.
symphony concertante: see sinfonia concer­
tante.
symphony orchestra, large orchestra of 
winds, strings, and percussion that plays sym­
phonic works. See orchestra.
symphylan, also called s y m p h y l i d , any 
member of the arthropod class Symphyla, 
commonly grouped with several other classes 
as myriapods. The approximately 120 species 
resemble small centipedes; the largest are less 
than 10 millimetres (0.4 inch) long. The an- 
tennae are long and many-jointed. The soft, 
white body is divided into 14 segments, 12 of 
which bear pairs of hooklike legs. All of the 
legs on one side move simultaneously, alter- 
nating with those on the opposite side, thus 
producing a twisting, turning motion.

Symphylans occur worldwide, chiefly in the 
tropics. They live in and eat decaying plant 
matter; some feed on dead insects and the ten­
der parts of living plants. The so-called garden 
centipede (Scutigerella immaculata) of North

America, Europe, and Hawaii damages beets, 
celery, lettuce, and other crops. Scolopendrella 
is common in North America.
Symphyta, one of two suborders of the insect 
order Hymenoptera, the other being Äpocrita. 
Included in the group are the sawfly, horntail, 
and wood wasp (qq.v.)—the most primitive 
members of the order. The suborder includes 
several thoüsand species and is distributed 
worldwide.

The “waist,” or midsection, between the ab­
domen and thorax, is broad in Symphyta. The 
females have a well-developed ovipositor, or 
egg-laying organ. The larvae usually resem­
ble Caterpillars and have a variable number 
of legs. All are phytophagous (i.e., plant eat- 
ing) except for members of the parasitic wood 
wasp family Orussidae (sometimes Oryssidae), 
a small, rare group.

Most species have One generation each year 
and spend the winter as a full-growrt larva or 
as a pupa. Certain large species require more 
than one year to develop. Many forms, partic­
ularly the sawflies, are often highly destructive 
to food crops, timber, and other plants useful 
to man.
synagogue, also spelled s y n a g o g , in Juda­
ism, a community house of worship that serves 
as a place not only for liturgical services but 
also for assembly and study. Its traditional 
functions are reflected in three Hebrew Syn­
onyms for synagogue: bet ha-tefilla (“house of 
prayer”), bet ha-kneset (“house p f  assembly”), 
and bet ha-midrash (“house of study”). The 
term synagogue is of Greek origin (synagein, 
“to bring together”) and means a place of 
assembly. The Yiddish word shul (from Ger­
man Schule, “school”) is also used to refer to 
the synagogue, and in modern times, the word 
temple is common among some Reform and 
Conservative congregations.

The oldest dated evidence of a synagogue 
is from the 3rd Century b c , but synagogues 
doubtless have an older history. Some scholars 
feel that the destruction of Solomon’s Temple 
in 586 b c  gave rise to synagogues after private 
homes were temporarily used for public wor­
ship and religious instructions.

Other scholars tracé the origin of synagogues 
to the Jewish custom of having representa­
tives p f  communities outside Jerusalem pray 
together during the two-week period when 
priestly representatives of their community 
attended ritual sacrifices in the Temple of 
Jerusalem.

Whatever their origin, synagogues flourished 
side by side with the ancient Temple cult and 
existed long before Jewish sacrifice and the es­
tablished priesthood were terminated with the 
destruction of the Second Temple by Titus 
in a d  70. Thereafter, synagogues took on an 
even greater importance as the unchallenged 
focal point of Jewish religious life.

Literature of the Ist Century refers to nu- 
merous synagogues not only in Palestine but 
also in Rome, Greece, Egypt, Babylonia, and 
Asia Minor. By the middle of that Century, 
all sizable Jewish communities had a syna­
gogue where regulär moming, aftemoon, and 
eyening services were held, with special litur- 
gies on the sabbath and on religious festivals.

Modem synagogues carry on the same basic 
functions associated with ancient synagogues 
but have added social, recreational, and Phil­
anthropie programs as the times demand. 
They are essentially democratie institutions 
established by a community of Jews who seek 
God through prayer and sacred studies. Since 
the liturgy has no sacrifice, no priesthood is 
required for public worship. Because each syn­
agogue is autonomous, its erection, its main­
tenance, and its rabbi and officials reflect the 
desires of the local community.

There is no Standard synagogue architecture. 
A typical synagogue contains an ark (where 
the scrolls of the Law are kept), an “eternal 
light” buming before the ark, two candelabra,



pews, and a raised platform (bimah), from 
which scriptural passages are read and from 
which, often, services are conducted. The Seg­
regation of men and women, a practice that 
is still observed in Orthodox synagogues, has 
been abandoned by Reform and Conservative 
congregations. A ritual bath (mikvah) is some­
times located on the premises.
Synagogue Council of America, a Jewish 
organization founded in 1926 to provide most 
congregationally affiliated Jews (regardless of 
individual differences) with a common voice 
in interfaith activities, especially those in- 
volving Christians. Council membership thus 
includes as Orthodox constituents the Rab- 
binical Council of America and the Union of 
Orthodox Jewish Congregations of America; 
as Conservative constituents, the Rabbinical 
Assembly of America and the United Syn­
agogue of America; as Reform constituents, 
the Central Conference of American Rabbis 
and the Union of American Hebrew Congre­
gations.

Though the council opposes missionary ef­
forts aimed at converting Jews, it fosters reli­
gious understanding between Jews and Chris­
tians and works in harmony with the National 
Council of the Churches of Christ in the 
United States of America.
synapse, also called neuronal junction, 
the site of transmission of electric nerve im­
pulses between two nerve cells (neurons) or 
between a neuron and a gland or muscle cell 
(effector). A synaptic connection between a 
neuron and a muscle cell is called a neuro- 
muscular junction (q. v.).
Two types of synapses can be distinguished, 

the Chemical and the electric. At a Chemical 
synapse, each ending, or terminal, of a nerve 
fibre (presynaptic fibre) swells to form a knob- 
like structure that is separated from the fibre 
of an adjacent neuron, called a postsynaptic 
fibre, by a microscopie space called the synap­
tic cleft. The typical synaptic cleft is about 
0.02 microns wide. The arrival of a nerve im- 
pulse at the presynaptic terminals causes the 
movement toward the presynaptic membrane 
of membrane-bound sacs, or synaptic vesicles, 
which fuse with the membrane and release 
a Chemical substance called a neurotransmit­
ter (q.v.). This substance transmits the nerve 
impulse to the postsynaptic fibre by diffusing 
across the synaptic cleft and binding to the 
receptor molecules on the postsynaptic mem­
brane. The Chemical binding action alters the 
shape of the receptors, setting off a series of 
reactions that open channel-shaped protein 
molecules. Electrically charged ions then flow 
through the channels into or out of the neu­
ron. This sudden shift of electric charge across 
the postsynaptic membrane changes the mem- 
brane’s electric polarization, producing what 
is called the postsynaptic potential (q.v.), or 
PSP. If there is a large enough net flow of 
positively charged ions into the cell, then the 
PSP is said to be excitatory; that is, it can 
lead to the generation of a new nerve impulse, 
called an action potential (q.v.).
Once they have been released and have 

bound to postsynaptic receptors, neurotrans­
mitter molecules are immediately deactivated 
by enzymes in the synaptic cleft; they are also 
taken up by receptors in the presynaptic mem­
brane and recycled. This mechanism creates 
a series of brief transmission events, each one 
taking place in only 0.5 to 4.0 milliseconds 
(five ten-thousandths to four one-thousandths 
of a second).
Whether a nerve impulse is transmitted at 

the Chemical synapse depends upon the par­
ticular neurotransmitter and the postsynaptic 
receptors. A single neurotransmitter may elicit 
different responses from different receptors. 
For example, norepinephrine, a transmitter 
common in the autonomie nervous system, 
binds to some receptors that excite nervous 
transmission and to others that inhibit it. The

membrane of a postsynaptic fibre has many 
different kinds of receptors, and some presyn­
aptic terminals release more than one type of 
neurotransmitter. Also, each postsynaptic fi­
bre may form hundreds of competing synapses 
with many neurons. These variables account 
for the complex responses of the nervous 
system to any given stimulus. The synapse, 
with its Chemical transmitter substance, acts 
as a physiological valve, directing the conduc- 
tion of nerve impulses in regulär circuits and 
preventing random or chaotic Stimulation of 
nerves.
Electric synapses allow direct Communica­

tions between neurons whose membranes are 
fused by permitting ions to flow between the 
cells through channels called gap junctions. 
Found in invertebrates and lower vertebrates, 
gap junctions allow faster synaptic transmis­
sion as well as the synchronization of entire 
groups of neurons. Gap junctions are also 
found in the human body, most often between 
cells in most body organs and between glial 
cells of the nervous system. Chemical trans­
mission seems to have evolved in large, and 
complex vertebrate nervous Systems, where 
transmission of multiple messages over longer 
distances is required.
synchrocyclotron, improved form of cy­
clotron, a device that accelerates subatomic 
particles to high energies (see cyclotron).
Synchromism, art movement begun by 
American painters Morgan Russell and Stan­
ton Macdonald-Wright in 1912-13 that fo- 
cused on colour. At the time, the two artists 
were living in Paris, painting abstract works 
they called “synchromies.” Although the mul- 
ticoloured forms in their paintings strongiy 
resembled the whirling circles of the Or- 
phist Cubist paintings of Robert Delaunay 
and Frantisek Kupka (see Orphism), Russell 
and Macdonald-Wright claimed originality for 
their works.

The first Synchromist painting, “Synchromy 
in Green” by Russell, was exhibited in 1913 at 
the Paris Salon des Indépendants. In the same 
year, the Synchromists held their first exhibi­
tion, in Munich, followed by one in Paris at the 
Galerie Bemheim-Jeune. In March 1914 their 
works were shown at the Carroll Gallery, New 
York. In a 1916 statement on Synchromism, 
Macdonald-Wright described how he purified 
his paintings to create effects through rhyth­
mic colour forms, explaining that “color, in 
order to function significantly, must be used 
as an abstract medium.”

Synchromism briefly attracted several Amer­
ican painters, among them Thomas Hart

“Synchromy in Green and Orange,” Synchromist 
painting by Stanton Macdonald-Wright, oil on 
canvas, 1916; in the collection of the Walker Art 
Center, Minneapolis, Minn.
Collection Walker Art Center, Minneapolis, Minn.
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Benton, Patrick Henry Bruce, and Andrew 
Dasburg. Although Russell and Macdonald- 
Wright abandoned Synchromism about 1919, 
retuming to representational works, they were 
important pioneers of American abstract art.
synchronie linguistics, the study of a lan­
guage at a given point in time. The time 
studied may be either the present or a par­
ticular point in the past; synchronie analyses 
can also be made of dead languages, such as 
Latin. Synchronie linguistics is contrasted with 
diachronie linguistics (or historical linguistics; 
q. v.), the study of a language over a period 
of time. In the 20th Century, synchronie de­
scription has come to be regarded as prior to 
diachronie description; the latter presupposes 
that synchronie descriptions at various stages 
of the development of a language have al­
ready been carried out. Previously, linguists 
had placed emphasis on diachronie linguis­
tics. The terminological distinction between 
synchronie and diachronie linguistics was first 
made by the Swiss linguist Ferdinand de Saus­
sure (1857-1913).
synchronization stress (psychology): see cir- 
cadian rhythm stress.
synchronized swimming, also called wa­
ter ballet, exhibition swimming in which 
the movements of one or more swimmers 
are synchronized with a musical accompani- 
ment. Because of a similarity to dance, it is 
sometimes called water ballet, especially in

Synchronized swimming team float pattern
By courtesy of the San Francisco Merionettes Synchronized Swim Club, 
Inc.

theatrical situations. The sport developed in 
the United States in the 1930s. Synchronized 
swimming is an organized amateur sport in 
many areas of the world under the general su- 
pervision of the Fédération Internationale de 
Natation Amateur (FINA; International Am­
ateur Swimming Federation), which publishes 
a list of stunts (movements or figures) ac­
cepted in competition. The FINA recognized 
synchronized swimming in 1954. Swimmers 
in solo, duet, or team (four to eight persons) 
competition perform several required stunts 
together with several of their own choice. They 
are scored by at least three judges on execu­
tion and style, both of the individual stunts 
and of their musical routine as a whole.

Although it was formerly a demonstration 
sport in the Olympics, synchronized swim­
ming for women was admitted in full Olympic 
competition in 1984. Solo and duet events, 
lasting three and a half and four minutes, re­
spectively, had routines based on more than 
100 variations of the jackknife. Swimmers 
were judged on both compulsory and optional 
figures. See Olympic Games.
synchronous motor, altemating-current elec­
tric motor designed to mn at a constant speed 
that varies only with the frequency of the 
power source. Many synchronous motors are 
unable to start unassisted and must have an 
auxiliary motor to bring them to synchronous
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speed. Others have an additional, built-in 
start-up winding. The constant speed is main­
tained by applying a constant magnetic field 
to the rotor. Such a field may be created by 
applying a direct current to the rotor windings 
or by constructing the rotor from permanently 
magnetic materials. The rotor’s magnetic field 
tends to keep it in step, revolving as fast 
as the changing magnetic field produced by 
the altemating current that drives the motor. 
Synchronous motors are used in low-load ap- 
plications in which constant speed is crucial, 
as in electric clocks, timers, phonographs, and 
tape recorders. See also electric motor.
synchrotron, cyclic partiele (electron, proton, 
heavy-ion) accelerator in which the partiele is 
confined to its orbit by a magnetic field that 
gradually strengthens as the orbital diameter 
increases. Acceleration is produced by an al- 
ternating electric field that is in synchronism 
with orbital frequency. The synchrotron is 
useful when the speed of the partiele is near 
that of light (as in the acceleration of electrons 
or of protons to extremely high energies), 
since, under such conditions, speed changes 
only slowly as the energy changes.

Synchrotrons have been developed for several 
different purposes and are named accordingly. 
Thus, the electron synchrotron accelerates 
electrons to around two GeV (2,000,000,000 
electron volts), and the proton synchrotron ac­
celerates protons. The highest partiele energies 
ever achieved have been produced with proton 
Synchrotrons; Soviet scientists have had a unit 
in Operation at Serpukhov since 1967 with an 
output of 76 GeV; and in 1984 energies of 800 
GeV were achieved at the Fermi National Ac­
celerator Laboratory, Batavia, 111. Other spe­
cialized accelerators of the synchrotron type 
include the alternating-gradient synchrotron 
and the fixed-field, alternating-gradient syn­
chrotron.
Synchrotron radiation, electromagnetic en­
ergy emitted by charged particles (e.g., elec­
trons and ions) that are moving at speeds near 
that of light when their paths are altered, as 
by a magnetic field. It is so called because 
particles moving at such speeds in a type of 
partiele accelerator known as a synchrotron 
produce electromagnetic radiation of this sort. 
Many kinds of astronomical objects have been 
found to emit synchrotron radiation as well. 
High-energy electrons spiraling through the 
lines of force of the magnetic field around 
the planet Jupiter, for example, give off syn­
chrotron radiation at radio wavelengths. Syn­
chrotron radiation at such wavelengths and at 
those of visible and ultraviolet light is gener­
ated by electrons moving in the magnetic field 
associated with the supernova remnant known 
as the Crab Nebula. Radio emissions of the 
Synchrotron variety also have been detected 
from other supernova remnants in the Milky 
Way Galaxy and from extragalactic objects 
called quasars (see quasar).

Synchrotron radiation characteristically is 
highly polarized and continuous. Its inten­
sity and frequency are directly related to the 
strength of the magnetic field and the en­
ergy of the charged particles affected by the 
field. Accordingly, the stronger the magnetic 
field and the higher the energy of the parti­
cles, the greater the intensity and frequency 
of the emitted radiation. Synchrotron radia­
tion is not dependent on the temperature of 
a given astronomical source; a relatively cool 
object can release substantial amounts of elec­
tromagnetic energy in this form. Synchrotron 
radiation is thus often termed nonthermal ra­
diation.
syncopation, in music, the displacement of 
regulär accents associated with given metrical 
pattems, resulting in a disruption of the lis-

tener’s expectations and the arousal of a desire 
for the reestablishment of metric normality; 
hence the characteristic “forward drive” of 
highly syncopated music. Syncopation may be 
effected by accenting normally weak beats in 
a measure, by resting on a normal accented 
beat, or by tying over a note to the next mea­
sure.

The pattern is typical of much folk-dance 
music, especially in eastern Europe, and its 
use in the Western written tradition may be 
traced to the 14th Century. It is a characteris­
tic element of jazz and figures prominently in 
the music of Igor Stravinsky and other 20th- 
century composers.
syncope, effect of temporary impairment of 
blood circulation to a part of the body. The 
term is most often used as a synonym for 
fainting, which is caused by insufficiënt blood 
flow to the brain as a result of a fall in blood 
pressure.

Fainting tends to be preceded first by pale- 
ness, nausea, and sweating and then by dilata- 
tion of the pupils, yawning, deeper and more 
rapid breathing, and a rapid heartbeat. The 
faint usually lasts from a fraction of a minute 
to several minutes and may be followed by 
headache, confusion, nervousness, and a feel­
ing of weakness. It is usually prompted by 
fear, anxiety, or pain.
Carotid sinus syncope, sometimes called the 

tight-collar syndrome, also causes brief uncon- 
sciousness from impaired blood flow to the 
brain. Unlike the ordinary faint, this syncope 
is not preceded by pallor, nausea, and sweat­
ing. (The carotid sinus is a widened portion 
of the carotid artery where there are nerve 
endings sensitive to pressure; when they are 
stimulated, the heart is slowed, blood vessels 
dilate, and blood pressure consequently falls, 
causing, in turn, reduction in blood flow to 
the brain.) Pressure on the carotid sinuses by 
a tight collar, by tuming the head to the side, 
in swallowing, or even in shaving the side 
of the neck over the carotid sinus may be 
sufficiënt to cause the syncope, or it may oc­
cur spontaneously. This syncope may be used 
diagnostically, since faintness upon massage 
of one carotid sinus may suggest a narrowed 
carotid or basilar artery on the opposite side 
of the neck.

Syncope involving temporary unconscious- 
ness may also be caused by any of a number of 
organic (physical) diseases or disorders, such 
as aortic stenosis, heart failure, and a low level 
of sugar in the blood.

Local syncope is whitening, weakness, cold- 
ness, and numbness of a small area of the 
body, especially the fingers, as a result of 
diminished blood flow to the part. It is asso­
ciated with Raynaud’s disease.
syncretism, religious: see religious syn- 
cretism.
Syndicalism, also called anarcho-syndi- 
calism, or revolutionary syndicalism, a 
movement that advocates direct action by the 
working class to abolish the capitalist order, 
including the state, and to establish in its place 
a social order based on workers organized in 
production units. The Syndicalist movement 
flourished in France chiefly between 1900 and 
1914 and had a considerable impact in Spain, 
Italy, England, the Latin-American countries, 
and elsewhere. It had ceased to be a strong, 
dynamic force by the end of World War I, but 
it remained a residual force in Europe until 
World War II.

Syndicalism developed out of strong anar­
chist and antiparliamentary traditions among 
the French working class. Greatly influenced 
by the teachings of the anarchist Pierre-Joseph 
Proudhon and the Socialist Auguste Blanqui, 
it was developed as a doctrine by certain 
leaders of the French trade-union movement 
toward the end of the 19th Century. In 
France, Syndicalism is known as syndicalisme

révolutionnaire (the word syndicalisme means 
only “trade unionism”). Syndicalist tenden- 
cies manifested themselves with increasing 
strength during the 1890s in the two main 
French labour organizations of the period— 
the Confédération Générale du Travail (CGT) 
and the Fédération des Bourses du Travail. 
The secretary of the latter, Fernand Pelloutier, 
did much to work out the characteristic tenets 
of Syndicalism and to spread them among 
his workers. When these two organizations 
joined forces in 1902, trade unionism, and 
Syndicalism in particular, gained an immense 
accession of strength.

The Syndicalist, like the Marxist, was op­
posed to capitalism and looked forward to an 
ultimate class war from which the working 
class would emerge victorious. To the Syn­
dicalist, the state was by nature a tooi of 
capitalist oppression and, in any event, was 
inevitably rendered inefficiënt and despotic by 
its bureaucratie structure. As an appendage of 
the capitalist order, then, the state must be 
abolished.

The structure of the ideal Syndicalist com­
munity was generally envisioned somewhat as 
follows. The unit of organization would be the 
local syndicat. It would be in touch with other 
groups through the local bourse du travail 
(“labour exchange”), which would function 
as a sort of employment agency and centre 
for union activities. When all the producers 
were thus linked together by the bourse, its 
administration would be able to estimate the 
capacities and necessities of the region, could 
coordinate production, and, being in touch 
through other bourses with the industrial sys­
tem as a whole, could arrange for the nec­
essary transfer of materials and commodities, 
inward and outward.

In keeping with their conception of the state 
as a tooi of capitalist oppression, the Syndi- 
calists shunned political means of achieving 
their goals. This reliance upon direct indus­
trial action stemmed from practical consider- 
ations as well: outside the mine or factory, 
the Syndicalists realized, political differences 
among workers would come into play, possi­
bly hindering mass action. Inside, their similar 
employment gave workers a sense of solidar- 
ity. Georges Sorel, a leading Syndicalist theo- 
retician, developed the concept of the “social 
myth,” which could be used to stir workers to 
revolutionary action. The general strike, the 
preeminent Syndicalist tooi, was conceived of 
in these terms. If successful, it inspires work­
ers with a sense of power; if unsuccessful, it 
impresses upon them the servility of their lot 
and the need for better organization and wider 
aims.

In the United States the Industrial Workers 
of the World embraced a form of Syndicalism 
but aimed for a system based on large, central- 
ized unions rather than on local associations. 
The Italian Fascist dictatorship of Benito Mus­
solini sought to use Syndicalist sentiment to 
gain support for its corporate state, which was 
in fact very much at variance with the Syndi­
calist model in emphasizing a strong state.
After World War I, Syndicalists tended to 

be lured away from the movement either by 
the Soviet model of Communism or by the 
prospects for working-class gains offered by 
trade unionism and parliamentarianism in the 
Westem republics. During the early years of 
Soviet power, in 1920-21, quasi-syndicalist 
ideas were prevalent among the trade-union 
Communists’ Opposition movement, which 
acquired the name of “Workers’ Opposition.”
syndicate, also called crime syndicate, in 
the United States, an association of racketeers 
in control of organized crime (q. v.).
synecdoche, figure of speech in which a part 
represents the whole, as in the expression 
“hired hands” for workmen or, less com­
monly, the whole represents a part, as in 
the use of the word “society” to mean high



society. Closely related to metonymy—the re- 
placement of a word by one closely related 
to the original—synecdoche is an important 
poetic device for creating vivid imagery. An 
example is Coleridge’s line in “The Rime of 
the Ancient Mariner,” “The westem wave was 
all aflame,” in which “wave” substitutes for 
“sea.” See also metonymy.
synecology, also called biocenology, bioso-
CIOLOGY, or COMMUNITY ECOLOGY, Study of 
a group or community of organisms and their 
relationships to each other and to their com­
mon environment. Synecological concepts, 
such as those dealing with nutriënt cycling 
and energy budgets, are based on descriptive 
analysis of the community. This subdivision 
of ecology can be further separated according 
to environmental types, such as terrestrial and 
aquatic, which themselves can be subdivided 
into such areas as forest, grassland, desert, 
and stream or lake environments. Synecology 
is becoming more experimental as techniques 
and equipment are developed to measure 
variables such as the uptake and transport 
of materials in* nutriënt cycles and the trans- 
formations and exchanges involved in energy 
relationships. Compare autecology.
synergism, in chemotherapy, the Situation in 
which the combined effects of two dmgs that 
produce different particular effects (i.e., are 
heterergic) are greater than those of each dmg 
alone. The term potentiation, often used as 
a synonym for synergism, is sometimes erro- 
neously used to mean clinical superiority of a 
dmg. Synergism may result from changes in 
the distribution, biotransformation, or excre- 
tion of the dmgs.

An example of synergism is the treatment of 
migraine with both ergotamine and caffeine; 
in fact, there are preparations available that 
contain both dmgs. Caffeine potentiates the 
effects of ergotamine, which decreases the am­
plitude of pulsations of the cranial arteries, by 
constricting blood vessels in the brain, thereby 
reducing the flow of blood. See also antago- 
nism.
synesthesia, a condition in which one type of 
sensory Stimulation creates perception in an­
other sense. The most common form of synes­
thesia is called “coloured hearing,” where a 
person experiences a visual Sensation when re­
ceiving an auditory signal (for example, hear­
ing the musical tone C and seeing the colour 
red). Although tone-colour relationships are 
not identical for all people, there are general 
uniformities: the deeper a musical note, the 
darker the colour. Similar colour perceptions, 
called “photisms,” may accompany sensations 
of taste, touch, pain, smell, or temperature. 
The condition in which a certain word trig- 
gers a colour perception is known as “verbo- 
chromia.” The Russian abstract artist Wassily 
Kandinsky (1866-1944) is said to have exper- 
imented with synesthesia by using vivid bursts 
of colour in an attempt to evoke a nonvisual 
response. Synesthesia has also been used as a 
literary device by poets as diverse as Edgar 
Allan Poe, Arthur Rimbaud, Hart Crane, and 
Dame Edith Sitwell.
Synge, John Millington (b. April 16, 1871, 
Rathfamham, near Dublin—d. March 24, 
1909, Dublin), leading figure in the Irish lit­
erary renaissance, a poetic dramatist of great 
power who portrayed the primitive life of the 
Aran Islands and the western Irish seaboard 
with sophisticated craftsmanship.

After studying languages at Trinity College, 
Dublin, Synge decided to become a musi­
cian, pursuing his studies from 1893 to 1897 
in Germany, Italy, and France. By 1899, 
when he met William Butler Yeats in Paris, 
he had tumed to writing literary criticism. 
Yeats inspired him with enthusiasm for the 
Irish renaissance and advised him to abandon 
scholarly pursuits to go to the Aran Islands 
and draw material from life. Already strug-

John Millington Synge, detail of a 
drawing by John Butler Yeats, 1905; in 
the National Gallery of Ireland, Dublin
By courtesy of the National Gallery of Ireland, Dublin

gling against the progression of a lymphatic 
sarcoma that was to cause his death, Synge 
lived in the islands during part of each year 
(1899-1902), observing the people and leam- 
ing their language, recording his impressions 
in The Aran Islands (1907) and basing his 
one-act plays The Shadow of the Glen (first 
performed 1903) and Riders to the Sea (1904) 
on islanders’ stories. In 1905 his first three-act 
play, The Well of the Saints, was produced.

Travels in the congested districts of the Irish 
west coast inspired his most famous play, The 
Playboy of the Western World (1907). This 
morbid comedy deals with the moment of 
glory of a peasant boy who becomes a hero 
in a stränge village when he boasts of having 
just killed his father, but who loses the vil- 
lagers’ respect when his father tums up alive. 
In protest against the play’s unsentimental 
treatment of the Irishmen’s love for boast- 
ing and their tendency to glamorize ruflians, 
the audience rioted at its opening at Dublin’s 
Abbey Theatre. Riots of Irish-Americans ac- 
companied its opening in New York (1911), 
and there were further riots in Boston and 
Philadelphia.

Synge remained associated with the Abbey 
Theatre, where his plays gradually won accep­
tance, until his death. His unfinished Deirdre 
of the Sorrows, dramatizing one of Celtic my- 
thology’s greatest love stories, was performed 
there in 1910. John Millington Synge 1871- 
1909 (1959) by D.H. Green and E. Stephens 
is the authorized biography.
Synge, R(ichard) L(aurence) M(illington)
(b. Oct. 28, 1914, Liverpool), British bio- 
chemist who in 1952 shared the Nobel Prize 
for Chemistry with A.J.P. Martin for the de­
velopment of partition chromatography, no­
tably paper chromatography.

Educated at Cambridge, Synge collaborated 
with Martin in research both at Cambridge 
and the Wool Industries Research Association, 
Leeds. He was associated with the Lister In­
stitute of Preventive Medicine, London, from 
1943, and with the Rowett Research Institute, 
Bucksburn, Aberdeen (1948-67). He became 
biochemist at the Food Research Institute of 
Norwich (1967-76) and was an honorary pro­
fessor of biological Sciences at the University 
of East Anglia from 1968. In 1951 Synge and 
four other scientists formed a “science for 
peace” committee.
synod (from Greek sonodus, “assembly”), an 
official assembly of representatives of a Chris­
tian church, either for consultation or for de­
cision making.

The first council in the early church was the 
Council of Jerusalem, though scholars dispute 
whether this is in a direct line with later syn- 
odical development. Synods can be traced to 
meetings held by bishops from various regions 
in the middle of the 2nd Century.
In accord with the directives of the sec­

ond Vatican Council (1962-65), the synod of 
bishops from the worldwide Roman Catholic 
Church meet in Rome at regulär but infre­
quent intervals for the purpose of discussing
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matters of vital church interest, in an advisory 
capacity to the pope.

In some Protestant churches, synod has come 
to signify an organizational unit, as in the 
Presbyterian and Reformed traditions, where 
a synod consists of a number of presbyteries. 
In 1969 the Church of England introduced 
a Synodical Government Measure, with the 
intention of effecting a more coherent and ef­
fective system of church government and also 
to allow a greater role for the laity.

In the Lutheran Church, synod is used in the 
names of the national organizational bodies. 
Individual congregations group into territorial 
districts or synods.

The actions taken by individual synods 
sometimes have had lasting significance. In 
the Synod of Dort (1618-19), the Dutch Re­
formed Church dealt with Arminianism and 
sponsored many reforms aimed at personal 
religious renewal.
Synod o f--------- : see under substantive
word (e.g., Alexandria, Synod of).
synodic period, the time required for a body 
within the solar system, such as a planet, the 
Moon, or an artificial Earth satellite, to retum 
to the same or approximately the same Posi­
tion relative to the Sun as seen by an observer 
on the Earth. The Moon’s synodic period is 
the time between successive recurrences of the 
same phase; e.g., between Full Moon and Full 
Moon. The synodic period of a planet is the 
time required for the Earth to overtake it as 
both go around the Sun—or, in the case of 
fast-moving Mercury or Venus, for the planet 
in question to overtake the Earth. The synodic 
period of an artificial satellite of the Earth 
is measured between its conjunctions (closest 
apparent approaches) with the Sun. See also 
sidereal period.
synovial tissue, thin, loose, vascular con- 
nective tissue that makes up membranes sur­
rounding joints and sheaths protecting ten- 
dons where they pass over bony prominences. 
Synovial tissue contains synovial cells, which 
secrete a viscous liquid called synovia, or syn­
ovial fluid; this liquid contains protein, salts, 
and hyaluronic acid and serves as a lubricant 
and nutriënt for the joint surfaces.
syntax, the arrangement of words in sen- 
tences, clauses, and phrases, and the study of 
the formation of sentences and the relation­
ship of their component parts. In a language 
such as English, the main device for showing 
the relationship among words is word order;
e.g., in “The girl loves the boy,” the subject is 
in initial position, and the object follows the 
verb. Transposing them changes the meaning. 
In many other languages, case markers indi- 
cate the grammatical relationships. In Latin, 
for example, “The girl loves the boy” may 
be puella puerum amat with “the girl” in 
initial position, or puerum puella amat with 
“the boy” in initial position, or amat puella 
puerum, amat puerum puella, or puella amat 
puerum. The meaning remains constant be­
cause the -um ending on the form for “boy” 
indicates the object of the verb, regardless of 
its position in the sentence.

Sentences are constmcted from phrases or 
groups of words that have a closer relationship 
to each other than to the words outside the 
phrase. In the sentence “My dog is playing in 
the yard” there is a closer relationship between 
the words “is playing,” which together form 
the verb, than between the words “playing in 
the,” which form only part of the verb and 
part of the phrase indicating the location of 
the playing.

The study of syntax also includes the in- 
vestigation of the relations among sentences 
that are similar, such as “John saw Mary” 
and “Mary was seen by John.” Syntax re-
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ceived much attention after 1957, when the 
American linguist Noam Chomsky proposed 
a radically new theory of language, transfor- 
mational gram mar (q.v.).
synthesis, in philosophy, the combination of 
parts, or elements, in order to form a more 
complete view or system. The coherent whole 
that results is considered to show the truth 
more completely than would a mere collec­
tion of parts. The term synthesis also refers, 
in the dialectical philosophy of the 19th- 
century German philosopher G.W.F. Hegel, 
to the higher stage of truth that combines the 
truth of a thesis and an antithesis. Jean-Paul 
Sartre’s philosophy underscores an existential 
type of synthesis. In Being and Nothingness, 
consciousness (pour-soi) is always trying to 
become being (en-soi), to achieve a synthesis, 
as it were, between no-thing and some-thing.
synthesizer, electronic sound: see music 
synthesizer.
synthetase: see ligase.
synthetic ammonia process: see Haber- 
Bosch process.
synthetic diamond, man-made diamond 
usually produced by subjecting graphite to 
very high temperatures and pressures. Syn­
thetic diamonds resemble natural diamonds 
in most fundamental properties but may differ 
from them in size, shape, and impurities. They 
are used chiefly for industrial purposes—e.g., 
in grinding wheels for shaping and sharpening 
tungsten Carbide tools.

In 1880 the Scottish chemist James Ballan- 
tyne Hannay reported that he had made dia­
monds by heating a mixture of paraffin, bone 
oil, and lithium to red heat in sealed wrought- 
iron tubes.

In 1893 the French chemist Henri Moissan 
announced he had been successful in making 
diamonds by placing a crucible containing 
pure carbon and iron in an electric fumace 
and subjecting the very hot (about 4,000° C 
[7,000° F]) mixture to great pressure by sud­
den cooling in a water bath. The experiment 
has been repeated many times, but the clear 
crystals formed are not diamonds.

During the 1940s the American physicist 
Percy Williams Bridgman subjected graphite 
to pressures of many thousands of atmo- 
spheres in a number of unsuccessful attempts 
to convert it into diamond; his work led to 
the synthesis by the General Electric Com­
pany, Schenectady, N.Y., of diamonds in its 
laboratory in 1955. The stones were made by 
subjecting graphite to pressures of about 1 0 0 ,- 
000 atmospheres (10,133 megapascals) and to 
temperatures above 3,000° C (5,000° F). The 
diamonds were of industrial quality, and since 
1960 they have been produced on a com­
mercial scale by Companies in a number of 
countries.

The very high pressures and temperatures re­
quired to make diamond can also be achieved 
by use of explosives. The Du Pont Company 
manufactures diamonds in commercial quan­
tities using this technique.
synthetic division, short method of divid- 
ing a polynomial of degree n of the form 
aQx n +  axx n~x +  a2x n ~ 2 +  . . .  +  an, in which 
a0¥= 0 , by another of the same form but of 
lesser degree (usually of the form x — d). Based 
on the remainder theorem, it is sometimes 
called the method of detached coefficients.

To divide 2x3 — Ix2 +  11 by x — 3, the coef­
ficients of the dividend are written in order of 
diminishing powers of x, zeros being inserted 
for each missing power. The variable and its 
exponents are omitted throughout. The coëf­
ficiënt of the highest power of x (2 ) is brought 
down as is, multiplied by the constant term 
of the divisor (—3) with its sign changed, and

added to the coëfficiënt following, giving —1 . 
The sum —1 is likewise multiplied and added 
to the next coëfficiënt, giving —3, and so on.

2 - 7  0 11
6 -3  -9  3

2 - 1 - 3  2
The result, 2x2 — x — 3 with a remainder of 2, 
can be readily checked by long division:

+  2x2 — x — 3 H--------x — 3
x — 3 )2x3 - 7 x 2 +  0x+  11 

2 x3 -  6 x2

— x2 +  Ox
-  x2 +  3x

— 3x+ 11
— 3x+  9

2  (= rem ainder).
synthetic fibre, man-made textile fibre pro­
duced entirely from Chemical substances, un­
like those man-made fibres derived from such 
natural substances as cellulose or protein. See 
man-made fibre.
synthetic language, any language in which 
syntactic relations within sentences are ex­
pressed by inflection (the change in the form 
of a word that indicates distinctions of tense, 
person, gender, number, mood, voice, and 
case) or by agglutination (word formation by 
means of morpheme, or word unit, cluster­
ing). Latin is an example of an inflected lan­
guage; Hungarian and Finnish are examples 
of agglutinative languages.
Highly synthetic languages, in which a whole 

sentence may consist of a single word (usually 
a verb form) containing a large number of 
affiixes are called polysynthetic. Eskimo and 
many American Indian languages are polysyn­
thetic. See also agglutination; inflection. Com­
pare analytic language.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Synthetism, in art, method of painting 
evolved by Paul Gauguin, Émile Bemard, 
Louis Anquetin, and others in the 1880s to 
emphasize two-dimensional flat pattems, thus 
breaking with Impressionist art and theory. 
The style shows a conscious effort to work less 
directly from nature and to rely more upon 
memory.
It was Gauguin who used the word Syn­

thetism, by which he meant a style of art 
in which the form (colour planes and lines) 
is synthesized with the major idea or feel­
ing of the subject. Although he had exhibited 
with the Impressionists until 1886, he did 
not share their disregard for defined forms 
or compositional elements. He feit that their 
preoccupation with the study of light effects 
in nature was confining, superficial, and ne- 
glectful of thought and ideas. He sought to 
develop a new decorative style in art based 
on areas of pure colour (e.g., without shaded 
areas or modeling), a few strong lines, and an 
almost two-dimensional arrangement of parts. 
He spent the summers of 1886 and 1888 
in Pont-Aven and Le Pouldu, Brittany, with 
Bernard and other disciples, where he founded 
the Synthetist group. An example of this new 
decorative style is Gauguin’s “Vision After the 
Sermon” (1888; National Gallery of Scotland, 
Edinburgh). This large work includes peasant 
women leaving the church in the lower part of 
the canvas; above them is the vision of Jacob 
wrestling with the angel, which was the ser- 
mon of the day. Gauguin attempts to combine 
in one setting two levels of reality, the every- 
day world and the dream world. The lower 
figures are reduced to areas of flat patterns, 
without modeling or perspective. The large

colour areas are intense and without shadows. 
The design is so strong that the two realities 
fuse into one visual experience.

Bemard and Anquetin used the name Cloi- 
sonnism to describe their painting method, 
equating the design effect of large areas of 
pure colour and wide black outlines to the 
medieval cloisonné enamel technique. In ad­
dition to his interest in medieval art, Bemard 
enjoyed Japanese prints (Ukiyo-e) and the art 
of primitive cultures. Synthetism was to influ­
ence the Nabis, a group of artists in the next 
decade, and, for a while, the work of Vincent 
van Gogh. See also Pont-Aven school.
syntrophism, mutual dependence of differ­
ent types of organisms for the satisfaction of 
their respective nutritional needs. The inter­
mediate or end products of metabolism of one 
organism are essential materials for another. 
Syntrophism is exemplified in the mixed pop­
ulation of an ecosystem (q.v.).
Syphax (fl. late 3rd Century b c ), Numidian 
king allied with the Carthaginians under Han- 
nibal, who was defeated and captured at the 
Battle of the Great Plains near Utica, in what 
is now Tunisia (203), by the Roman com­
mander Gaius Laelius in Scipio Africanus’ 
campaign of the Second Punic War. Syphax 
had earlier (c. 206) expelled his rival Masinissa, 
who subsequently with Roman support mied 
and civilized much of North Africa.
Syphilis, systemic disease caused by the spiro- 
chete Treponema pallidum, usually transmit- 
ted through sexual contact but occasionally 
occurring congenitally from infection in the 
mother. Another form, endemic syphilis, is 
nonvenereal (not related to sexual contact) in 
spread and is localized in parts of the world 
where climatic, economie, and social condi­
tions favour its development.

The historical origin of venereal syphilis is 
obscure. Indisputable reference to it in Euro­
pean literature occurred only after the retum 
of Columbus from the New World, and a 
widely held theory of a New World origin was 
supported when evidence of treponematosis 
was found in the skeletal remains of pre- 
Columbian American Indians. On the other 
hand, “leprosy” in Europe before 1500 was 
considered highly contagious, was associated 
with sexual contact, had hereditary features, 
and was said to respond to mercury therapy; 
therefore, it is likely that many cases thought 
to be leprosy were actually syphilis.

After the post-Columbian outbreak, much 
was leamed about syphilis. Treatment with 
mercury was widespread, and in 1836 potas­
sium iodide was introduced; but the first suc­
cessful dmg—Salvarsan (606)—was developed 
in 1909 by the German bacteriologist Paul 
Ehrlich. The use of antibiotics developed after 
the discovery by the American physician J.F. 
Mahoney and others, in 1943, of the effective- 
ness of one-week treatment of early syphilis 
with penicillin.

The course of untreated venereal syphilis in­
cludes three stages. The primary stage, begin­
ning anywhere from 1 0  days to 1 0  weeks fol­
lowing infection, is marked by the appearance 
of a small, hard, painless swelling (hunterian, 
or hard, chancre) at the site of inoculation. 
The chancre enlarges and often breaks in the 
centre, leaving a shallow ulcer. The chancre 
may be so slight in colour as to go unnoticed, 
but the presence of spirochetes in the chancre 
semm is diagnostic for syphilis. Even without 
treatment, this sore heals within 10 to 40 days, 
leaving no scar.

The secondary stage produces clinical man- 
ifestations in about half the persons infected 
and is characterized by cutaneous lesions or 
rash (especially of the mucous membranes) 
and generalized Symptoms, with involvement 
of bones, joints, eyes, and the nervous system. 
This stage may begin four to eight weeks af­
ter the appearance of the chancre, or it may



be delayed for many months; it lasts for a 
variable period up to several months, and the 
skin lesions disappear spontaneously, usually 
without scarring.

Following the secondary stage, a latent period 
ensues, ranging in length from a few months 
to a lifetime, during which no outward sign 
of syphilis is recognizable; serological tests, 
however, remain positive for a long period 
of time. Most patients with latent syphilis do 
not progress to the development of late symp- 
tomatic manifestations, even if untreated, but 
about one in four may be expected to develop 
tertiary syphilis.

In about half the patients showing tertiary- 
stage Symptoms, the disease is relatively be­
nign, but in the rest it is incapacitating or fatal. 
Almost any part of the body may be affected 
by the spirochetes. In cardiovascular syphilis, 
for example, large numbers of spirochetes at­
tack the aorta (the great trank artery carrying 
blood from the heart), destroying elastic tissue, 
predisposing to aneurysm (localized thinning 
and swelling), and producing degeneration of 
the aortic valves. Neurosyphilis mimics other 
neurologie disorders and can be crippling if 
not fatal. Paresis (q.v.; general paralysis of the 
insane) is due to widespread destruction of 
the brain by the spirochetes; tabes dorsalis, 
or locomotor ataxia, is produced by degener­
ation of the posterior columns of the spinal 
cord and is manifested by intense back pain, 
lack of muscular coordination, and wasting. 
Benign late syphilis is indicated by character­
istic ulcerated lesions (gummas) of the skin, 
mucous membranes, bone, and other organs, 
particularly the liver, testes, and brain. These 
lesions are not infectious, and the term benign 
is used because they usually do not endanger 
the patient’s life.

A congenitally syphilitic infant may show le­
sions at birth, may appear normal at birth and 
develop lesions within a few months, or may 
have no Symptoms until adolescence, when 
late-stage manifestations usually appear.

The endemic syphilis diseases include non- 
venereal syphilis as well as yaws, bejel, and 
pinta (qq.v.), which are caused by other species 
of Treponema. These forms cause early skin 
and mouth lesions that are indistinguishable 
from those caused by venereal syphilis, but, in 
endemic syphilis diseases, the nervous and car­
diovascular systems rarely become seriously 
affected, and fatality is negligible.
The causative organism of venereal syphilis 

is a corkscrew-shaped bacterium with regulär, 
tightly wound coils. This bacterium, T. pal­
lidum, averages 8  to 1 0  microns in length. 
The bacterium requires moisture to exist, so 
continuous moisture is a necessity for the 
transfer of the microorganism from one per­
son to another. The most common means 
of such transmission is sexual intercourse. 
T pallidum's dependence on moisture is the 
sole reason that syphilis is classed as a sexu­
ally transmitted disease. In the body’s tissues, 
the spirochete bacteria reproduce and remain 
present for the lifetime of the infected per­
son unless destroyed by treatment. Syphilis 
is effectively treated by the administration of 
penicillin, which kills the spirochetes.

There are several laboratory procedures for 
the detection of syphilis. The most commonly 
used tests are carried out on a sample of blood 
serum (serological tests for syphilis, or STS). 
The STS are based on their detection of one 
of two substances that appear in blood serum 
soon after the onset of the disease: syphilis 
reagin (an antibody-like substance) and trepo- 
nemal antibody (the antibody that attacks 
the Treponema pallidum, the spirochete that 
causes syphilis). The STS detect syphilis reagin 
by initiating its reaction with a lipoidal anti- 
gen to produce a visible dumping, or floccula- 
tion, within the serum. Various modifications 
of flocculation tests for syphilis have been 
named after their originators (Wassermann, 
Kahn, Kline, Hinton, among others). The

more widely used among them is the VRDL 
(venereal disease research laboratory), a rapid 
slide technique with a relatively high degree 
of sensitivity and specificity. Other serologi­
cal procedures detect the treponemal antibody 
and use antigens made from Treponema pal­
lidum or from chemically extracted fractions 
of this bacterium.

None of the STS are fully specific for syphilis; 
false positive reactions may be encountered 
in a wide variety of infections, such as infec­
tious mononucleosis and malaria. Generally, 
an STS will show the presence of syphilis four 
to six weeks after infection or one to three 
weeks after the appearance of the primary le­
sion.
syphilitic meningoencephalitis (disease): 
see paresis.
Syr Darya, also spelled s y r d a r y a , or Sy r ­
d a r j a , Ancient Greek j a x a r t e s , river in the 
Uzbek, Tadzhik, and Kazakh Soviet Socialist 
republics. It is formed by the confluence of 
the Naryn and Karadarya (darya, river) in the 
eastern Fergana Valley and discharges into the 
Aral Sea. With a length of 1,374 miles (2,212 
km)— 1,876 miles (3,020 km) including the 
Naryn—it is the longest river in Soviet Central 
Asia, but it carries less water than the Amu 
Darya. Its watershed is not clearly defined 
except in its upper course, where it drains a 
basin of 178,000 square miles (462,000 square 
km). Most of the Syr Darya’s tributaries in the 
Fergana Valley fail to reach it because they 
are used fully for irrigation.

After leaving the Fergana Valley the river
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flows northwest, receiving the Akhangaran, 
Chirchik, Keles, and Arys rivers on the right. 
In its middle and lower reaches it follows a me- 
andering course, frequently changing its bed, 
forming channels that often lose themselves 
in the sands, and overflowing its low banks at 
floodwater. It is fed mainly by snow and to a 
lesser extent by glaciers, and high water lasts 
from March or April to September. The Syr 
Darya carries a considerable amount of silt, 
much of which it deposits below Kazalinsk, 
pushing its delta out into the Aral Sea. The 
river freezes in its lower reaches from Decem­
ber to March. It is navigable below Kazalinsk 
and for some isolated Stretches higher up.

There are a number of hydroelectric power 
stations on the Syr Darya and its tributaries, of 
which the largest are the Farkhad, Kayrakkum, 
and Chardara stations on the main stream, the 
Charvak on the Chirchik, and the Uchkurgan 
on the Naryn. There are also dams at Kzyl- 
Orda and Kazalinsk. The Toktogul hydroelec­
tric power station, constmcted on the Naryn 
in the 1970s and expanded in the 1980s, reg- 
ulates the river’s flow. More than 5,000,000 
acres (2 ,0 0 0 , 0 0 0  hectares) of land are irrigated 
by the Syr Darya and its tributaries, with 
cotton the chief crop in the Fergana Valley 
and the middle course and rice in the lower 
reaches.
Syracuse, Italian s i r a c u s a , capital of the Si- 
cilian provincia of Siracusa, Italy. It lies on the 
east coast of Sicily, 33 miles (53 km) south of

Ancient Syracuse
(Top) R u ins o f th e  G reek  th e a tr e  o f  H ieron II an d , a b o v e  it, a  
n ym p h aeu m  (fountain); (b ottom ) p e r io d s  o f m ajor c o n str u c tio n
(Top) David J. Forbert—Shostal Assoc.; (bottom) adapted from Westermann Grosser Atlas zur 
Weltgeschichte, Georg Westermann Verlag, Braunschweig
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Catania. It was the chief Greek city of ancient 
Sicily.

Syracuse was settled in about 734 bc by 
Corinthians led by the aristocrat Archias, and 
the city soon dominated the Coastal plain 
and hill country beyond. The original Greek 
settlers of the city formed an elite (gamoroi) 
while the Sicel natives (Siculi) worked the 
land as an oppressed class. In the early 5th 
Century bc, the Syracusans were defeated by 
Hippocrates of Gela, a city to the west. The 
power of the gamoroi in Syracuse was subse­
quently ended by a democratie révolution, and 
in exile the gamoroi supported Hippocrates’ 
successor, Gelon, who captured Syracuse and 
transferred his government there. Gelon mied 
Syracuse from 485 to 478. His defeat of a 
great Carthaginian invasion in 480 at Himera 
confirmed his supremacy, and, under him and 
his brother Hieron, Syracuse reached a high 
point of power and cultural brilliance. A rev- 
olution in 466 overthrew Hieron’s successor 
as tyrant, Thrasybulus, and under a demo­
cratie constitution the Syracusans survived 
wars against the neighbouring city of Acragas 
and the Siculi, though they had to abandon 
the territorial empire Gelon had acquired. 
Most importantly, the Syracusans survived a 
long siege by the Athenians (415-413) during 
the Peloponnesian War, ultimately destroy- 
ing the Athenian invasion force in Sicily and 
weakening Athenian power in Greece itself. 
A few years later Sicily faced a Carthaginian 
resurgence. But Syracuse was saved from the 
fate that overtook Acragas and other Sicilian 
cities by its general, Dionysius the Elder, who 
obtained autocratie power in 405 and ruled 
Syracuse as its tyrant until 367. Dionysius 
fought three wars against the Carthaginians, 
confming their territorial dominions to the 
westem part of Sicily, and he extended Syra- 
cusan control to most of the “foot” of Italy. 
Under Dionysius, Syracuse became the most 
splendid and the best fortified of all Greek 
cities. Its naval power was vastly increased, 
too, until its fleet was the most powerful in 
the Mediterranean. Dionysius’ son Dionysius 
the Younger saw a decade of peace before 
his autocracy was challenged by his uncle 
Dion, who won a brief, bloody civil war but 
was himself assassinated in 354. The period 
of civil war that followed was ended by the 
Corinthian Timoleon, who defeated Carthage 
and reordered Sicilian affairs (344-336), in- 
troducing a moderate oligarchy in Syracuse. 
In 317 this was overthrown by the adventurer 
Agathocles, who became tyrant and later king. 
He established a Syracusan empire that broke 
up at his death in 289.

In the ensuing chaotic conditions Sicily was 
rescued by Pyrrhus of Epirus from further 
Carthaginian encroachments, but his merce- 
naries later seized Messana (now Messina). 
Their defeat by Syracuse under a new leader, 
Hieron II, caused the intervention of Rome, 
with whom Hieron came to terms. After Hier­
on’s death in 215, the Syracusans became 
allies of Carthage and were besieged by the 
Romans in 213. After its fall to the Romans 
in 211, Syracuse became a provincial Capital.

In ad 280 Syracuse was ravaged by Frankish 
invaders but soon recovered a prosperity that 
lasted until its capture by the Arabs in 878. 
During the late Roman and Byzantine periods 
and under Norman, Swabian, and Spanish 
mle, Syracuse shared the vicissitudes of the 
rest of the island. It was shattered by an earth- 
quake in 1693 and owes some of its finest 
architecture to the ensuing reconstmction ef­
forts. The Allied invasion of Sicily in 1943 
during World War II caused Syracuse some 
damage that was swiftly repaired in a new 
and greater postwar prosperity. The city is 
now a centre for processing local agricultural 
produce and has several other light industries.

The harbour, with its commerce and fishery, 
and tourism are further sources of income.

Syracuse’s nucleus is formed by the south- 
ward-projecting island of Ortygia, which half- 
encloses the bay known as the Great Harbour. 
The remains of antiquity on the continuously 
inhabited Ortygia are less striking than those 
in Neapolis, which was long a country district. 
Archaeological remains in Neapolis include 
the Greek theatre of Hieron II (3rd Century 
bc), a Roman amphitheatre (2nd Century ad), 
and an altar of Hieron II, pillaged in 1526 to 
provide building materials for defensive walls. 
The nymphaeum (fountain) above the theatre 
was one of the ancient city’s sources of water. 
Among the most imposing remains of ancient 
Syracuse are the fortifications of the Epipolae 
Plateau, which culminate in the Euryalus fort 
at their westem end.

The cathedral on Ortygia, with a fine Baroque 
facade, incorporates the Doric columns of the 
temple of Athena that was built as a thanks 
offering by the Syracusans for their victory at 
Himera. Architectural reliefs in painted terra- 
cotta from earlier buildings in this area are 
preserved in the archaeological museum. The 
remains of the Temple of Apollo (c. 565 bc) 
stand near the bridge from Ortygia to the 
mainland; another temple of the same period, 
that of Olympian Zeus, lies on the west side 
of the Great Harbour. The streets of Ortygia 
bear witness to the medieval and Renaissance 
contributions to the charm of Syracuse. The 
finest 14th-century facade is that of the Mon­
talto Palace. The Bellomo and Parisio palaces 
incorporate elements of the 13th- to 15th- 
century Gothic styles. Giovanni Vermexio’s 
Municipal Palace (1628) and Luciano Ali’s 
Beneventano del Bosco Palace (1775) repre­
sent the best among many notable survivals 
of the 17th- and 18th-century city. Pop. (1989 
est.) mun., 124,400.
Syracuse, city, seat (1827) of Onondaga 
county, central New York, U.S. It lies at the 
south end of Lake Onondaga, midway be­
tween Albany and Buffalo (147 miles [237 
km] west). The site, once the home of the

Hendricks Chapel, Syracuse University, New York
Milt and Joan Mann from CameraMann

Onondaga Indians and headquarters of the Iro­
quois League, was visited by explorers Samuel 
de Champlain in 1615 and Pierre Esprit, sieur 
de Radisson (while a captive of the Mohawks), 
in 1651. The Jesuit missionary Father Simon 
Le Moyne in 1654 was the first European 
to note the site’s brine springs (later the ba­
sis of a salt industry). A mission and Fort 
Sainte Marie de Gannentaha were established 
nearby in 1655-56, but Indian hostility and 
the swampy location (notorious for summer 
fevers) precluded early settlement. Ephraim 
Webster established a trading post in 1786 
at the mouth of Onondaga Creek where it 
enters Lake Onondaga, and in 1788 sawmills 
and gristmills were built at the site by Asa 
Danforth, “the father of Onondaga county.” 
A treaty with the Indians gave the state of 
New York control over the brine springs, and 
after 1797 the saltlands were leased for salt ex- 
traction. Three villages sprang up: Webster’s 
Landing, Salina, and Geddes. A post office, 
established at Webster’s Landing in 1820, was

named Syracuse for the ancient Greek city in 
Sicily.

The town’s growth was stimulated by con- 
stmetion of the Erie Canal (completed 1825) 
and the coming of the railroads in the 1830s. 
Syracuse later absorbed Salina (1847) and 
Geddes (1886). The salt works supplied most 
of the United States’ needs until 1870, when 
the salt industry declined; the city then began 
to develop a diversified economy. Manufac­
tures now include chinaware, pharmaceuticals, 
jet engines, electrical machinery, air condi- 
tioners, and radio, television, and electronic 
equipment. Syracuse also serves as a Wholesale 
distribution point for the central New York 
agricultural region.

Syracuse is the home of Syracuse University 
(1870), Le Moyne College (1946), Onondaga 
Community College (1961), the State Uni­
versity of New York Upstate Medical Center 
(1872) and College of Environmental Science 
and Forestry (1911), and the Everson Museum 
of Art (1896). The New York State Fair has 
been held in Syracuse since 1841.

The Onondaga Indian Reservation is 6  miles 
(10 km) south, and Onondaga Lake Park 
includes the Salt Museum and a replica of 
Fort Sainte Marie de Gannentaha. Inc. vil­
lage, 1825; city, 1847. Pop. (1988 est.) city, 
153,610; Syracuse MSA, 650,300.
Syrdarya, also spelled syr darya, or Syr­
darja, oblast (province), northeastern Uzbek- 
istan, with an area of 9,870 square miles 
(25,600 square km). The oblast embraces the 
Uzbek part of the arid Golodnaya (“Hungry”) 
Steppe and is bounded on the northeast by 
the river known as the Syr Darya. On the 
north it shares a border with Kazakhstan and 
on the south with Tadzhikistan. The foothills 
of the Turkistan Range lie on the oblasfs 
southem boundary. The climate is Continen­
tal, with short, mild winters and long, hot, 
dry summers. Irrigation of portions of the 
Golodnaya Steppe have made the oblast an 
important cotton-growing area. Com (maize), 
barley, rice, and melons are also grown. The 
chief industry is cotton ginning. Gulistan is 
the Capital city; other cities include Dzhizak, 
Khavast, Syrdarya, and Yangiyer. About 60 
percent of the people are Uzbek, the other 
nationalities including Russians, Tatars, Ka- 
zakhs, Tadzhiks, and Koreans. The majority 
live in rural areas. Pop. (1989) 1,307,000.
Syrdarya (river, U.S.S.R.): see Syr Darya.
Syria, officially syrian arab republic, 
Arabic sürIyah, or al-jumhürIyah al- 
'arabïyah ash-sürïyah, country located on 
the east coast of the Mediterranean Sea on the 
southwestem fringe of the Asian continent. Its 
area of 71,498 square miles (185,180 square 
km) includes territory in the Golan Heights 
that is recognized intemationally as part of 
Syria but which has been occupied by Israel 
since 1967. The nation’s Capital is Damascus. 
Syria extends about 310 miles (500 km) from
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south to north and about 290 miles (470 km) 
from west to east. It is bordered by Turkey 
(north), Iraq (east and southeast), Jordan 
(south), Israel and Lebanon (Southwest), and 
the Mediterranean Sea (west). The population 
in 1990 was estimated to be 12,112,000.

A brief treatment of Syria follows. For full 
treatment, see m a c r o p a e d i a : Syria.

For current history and for statistics on so­
ciety and economy, see b r i t a n n i c a  w o r l d

D A T A  A N N U A L .
The land. Geographically, Syria consists of 

three main zones from west to east: the coast, 
the mountains, and the Syrian Desert. The 
Coastal zone Stretches north-south for only 
about 110 miles (180 km) between Turkey 
and Lebanon and varies in width from about 
2 miles (3 km) in the north to about 1 2  

miles (19 km) at its southem end. The Coastal 
zone’s numerous springs and underground 
water supplies make intense cultivation pos­
sible year-round, and this region is the most 
densely settled part of the country .

The mountain zone comprises two ranges 
mnning parallel to the coast: the an- 
Nusayriyah (Alawite) Mountains, with an av­
erage elevation of 2,000 to 3,000 feet (600 to 
900 m) above sea level in the northwest, and 
the ash-Sharqi Mountains, or Anti-Lebanon 
Range, with an average elevation of 6,000 to
7,000 feet (1,800 to 2,100 m), in the Southwest. 
Mount Hermon (9,232 feet) in the Southwest 
is Syria’s highest point. The Orontes, the prin­
cipal river of the mountainous region, flows 
in a northerly direction through the Ghäb De­
pression, a 40-mile (64-kilometre) rift valley 
east of the an-Nusayriyah Mountains.
The undulating plains of the Syrian Desert 

occupy the rest of the country east of the 
mountain ranges. This desert zone is com­
posed of a rock and gravel steppe region (av­
erage elevation 980 to 1,640 feet [300 to 500 
m]) in the country’s east-central area, and the 
desert proper, containing Mount Durüz, one 
of the world’s largest basaltic outcrops (13,000 
square miles [33,700 square km]) in the coun­
try’s far south. The Euphrates River, travers- 
ing eastem Syria from northwest to southeast, 
is the country’s most important water source 
and its only navigable river. Considerable cul­
tivation of cotton, cereals, and fruits has been 
made possible along the river by irrigation 
projects such as the Euphrates Dam in the 
north.
The climate varies from the Mediterranean 

type in the Coastal zone and along the westem 
mountains to the extremely arid type in the 
Syrian Desert. In the west average tempera­
tures range from 55° F (13° C) in January 
(winter) to 81 ° F (27° C) in August (summer); 
the corresponding figures in the east are 41° 
F (5° C) and 104° F (40° C). Annual rainfall 
varies from 30 to 40 inches (760 to 1,270 
mm) in the west to 20 inches (500 mm) in the 
steppe and to less than 5 inches (125 mm) in 
the southeast.

Pine forests are found on the an-Nusayriyah 
Mountains, and drought-resistant shrubs such 
as myrtle, boxwood, turpentine, and wild olive 
abound in southem Syria. Hawthoms are 
sparsely distributed in the steppe region, date 
palms grow in the Euphrates River valley, and 
lemon and orange trees are found along the 
coast. Wildlife includes the wolf, hyena, wild 
pig, jackal, deer, gazelle, lizard, eagle, and fal- 
con.

Syria’s most important natural resource is 
petroleum, although its reserves are small com- 
pared with some Middle Eastem countries. It 
also has deposits of natural gas, iron ore, as- 
phalt, phosphate rock, and limestone.

The people. Arabs are the main ethnic 
group in Syria. Minorities include Kurds, Ar- 
menians, Turks, Circassians, and Assyrians. 
Arabic is the official language; French, Kurd­
ish, Armenian, and English are also spoken. 
Muslims (Sunnite, ‘Alawite, and Dmze) con- 
stitute almost nine-tenths of the population,

and Christians less than one-tenth. Syria’s 
high birth rate and the short intervals be­
tween births in many Syrian families has had 
a negative effect on overall family welfare. 
The death rate is also high; life expectancy is 
64 years for males and 62 years for females. 
Almost one-half of the population is younger 
than 15 years. The overall population density 
is relatively low, particularly on the desert 
steppe. About one-half of the population lives 
in urban areas.

The economy. Syria has a mixed economy 
based on agriculture, trade, and mining and 
manufacturing. The private sector dominates 
agriculture, retail trade, and certain light in­
dustries; the government Controls most other 
sectors of the economy. The gross national 
product (GNP) is not increasing as rapidly 
as the population. The GNP per capita is 
about average among the world’s developing 
nations.
Agriculture accounts for about one-fifth of 

the GNP and employs somewhat less than 
one-third of the work force. Land reform, 
which was initiated in 1963, limits proprietors 
to 124 acres (50 hectares) of irrigated land 
and 198 acres (80 hectares) of unirrigated 
land and has improved conditions for tenant 
farmers. Arable land is concentrated along 
the Mediterranean coast and the Orontes and 
Euphrates rivers, and agricultural output fluc- 
tuates sharply from year to year as a result of 
variations in rainfall. Water is being diverted 
from the Yarmük and Euphrates rivers to 
expand the land under irrigation. Cash crops 
include cotton, which is a major source of 
foreign exchange, sugar beets, and tobacco. 
Wheat and barley are the leading staples. Pas- 
tures cover more than two-fifths of the land 
and support sheep, goats, and other livestock. 
The government Controls the marketing of 
major agricultural Commodities, and prices 
favour urban consumers over farmers, with 
the result that agricultural output has been 
kept low. Large quantities of milk, meat, and 
eggs must be imported.

Petroleum in commercial quantities was first 
discovered in Syria in 1956 by a U.S. firm. 
The oil industry was nationalized in 1959, and 
production began in 1968. The state Controls 
most exploration and production through the 
General Petroleum Authority, which has re­
ceived substantial assistance from the Soviet 
Union. Pipelines were built from Iraq and 
Saudi Arabia across Syria, but the pipeline 
carrying Iraqi oil to Lebanon was closed by 
Syria in 1982. Significant quantities of phos­
phate are also produced.

Manufacturing industries (including mining) 
account for about one-eighth of the GNP and 
employ somewhat less than one-seventh of the 
work force. Many heavy industries were na­
tionalized between 1958 and 1965, but since 
1970 private investment has been encouraged. 
Leading manufactures include textiles, flour, 
cement, shoes, and refrigerators. Electricity 
is chiefly generated from petroleum; approx­
imately two-fifths is generated from water 
power.

The government has encouraged the devel­
opment of labour unions but has limited their 
economie and political power. Remittances 
from Syrians working abroad are an impor­
tant source of foreign exchange.

Expenditures for defense, particularly for the 
maintenance of Syrian troops in Lebanon, 
have strained the govemment’s budget, and 
Syria has received substantial subsidies from 
other Arab countries since 1967. Foreign 
aid has also come from the Soviet Union 
and other countries belonging to the Coun­
cil for Mutual Economie Assistance (COME­
CON). The United States and the European 
Economie Community (EEC) have supplied 
smaller amounts of foreign aid.

Syria’s trade with members of COMECON 
has declined since 1974 and is now surpassed 
by trade with the EEC. Syria’s balance of
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trade has been chronically unfavourable. Italy, 
the Soviet Union, France, Germany, and Iran 
are the country’s main trading partners. Ex­
ports include crude petroleum and natural 
gas, Chemicals, and textiles, wearing apparel, 
and leather. Syria’s principal imports consist 
of machinery and equipment, Chemicals, and 
foodstuffs.

Government and social conditions. Syria is 
a socialist republic govemed by the regional 
(Syrian) leadership of the Arab Ba'th (“Re­
naissance”) Socialist Party, which maintains 
branch organizations in many Middle East­
em countries. Syria’s constitution, adopted 
in 1973, vests executive power in the presi­
dent, who is directly elected to a seven-year 
term. He govems with the assistance of an 
appointed Council of Ministers, headed by a 
prime minister. The president also functions 
as commander-in-chief of the armed forces, 
secretary-general of the Syrian Ba‘th Party, and 
president of the National Progressive Front, a 
political organization encompassing the Ba‘th 
and other political parties. Legislative power 
resides in a unicameral People’s Council, an 
administrative body of the Ba'th Party that is 
composed of 195 members directly elected to 
four-year terms. The principles of Syrian law 
and equity are derived from Islämic law, with 
some French influences. The High Constitu­
tional Court is the supreme judicial power.

Syria’s social-welfare system is limited in its 
coverage and level of support. Old-age, in- 
validism, work-injury, and survivor pensions 
are provided by law, and health care is free 
for those who cannot afford private care. Al­
though improving, health conditions are gen­
erally poor. In mral areas a shortage of health 
services, sewage-disposal Systems, and potable 
water contribute to a high incidence of infec- 
tious disease.

Education is compulsory and free for six 
years of public primary school. Enrollments in 
both primary and six-year secondary schools 
have increased rapidly. Vocational, teacher- 
training, and university education, such as 
at the University of Damascus (founded in
1923), are also available.
The government strictly Controls all Commu­

nications media. The press has been subject 
to direct censorship since 1956. The official 
Ba'th Party newspaper, Al Ba'th, is one of the 
leading papers. Radio and television broad­
casting are operated by the state-owned Syrian 
Broadcasting and Television Corporation.

History. The earliest inhabitants of Syria 
were most likely the Natufians, a hunting- 
and-gathering people of about 10,000 b c . The 
Akkadian civilization emerged under Sargon 
I of Akkad (2334-2279 b c )  but was destroyed 
by a nomadic desert people known as the 
Amorites between 2000 and 1800 b c . During 
the 16th and 15th centuries b c  the Egyptians 
and the Hurrian peoples of Mitanni struggled 
for control of the area. In the 14th Century b c  
Syria came under Hittite control, followed in 
the 12th Century by various neo-Hittite States 
eventually subjugated by the Assyrians in the 
8 th Century b c . In the 7th Century b c  the As­
syrian vassal state of Babylonia destroyed the 
Assyrian Empire, but the Achaemenid Persian 
Empire took control of the Neo-Babylonian 
Empire in 539 b c . Syria and the Persian Em­
pire feil to Alexander the Great of Macedon 
in 333 b c . From 301 b c  the Seleucid rulers 
govemed Syria until about 164 b c , when 
Parthians and Nabataean Arabs divided the 
country.

In 64 b c  Rome annexed Syria as a province 
that included Palestine, with Antioch as the 
Capital; it remained one of Rome’s wealth- 
iest provinces until about a d  300, when it 
became part of Byzantium. The Byzantine 
period (300-634) was a golden age for Syria, 
until Muslims invaded in 634 and established
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control. In 877 Syria was annexed by the 
Tülünid dynasty of Egypt, a connection that 
lasted with intervals for more than six cen­
turies. The Mamlüks of Egypt conquered the 
Ayyübid state of Syria in the 13th Century 
and remained in power until 1516, when the 
Ottomans conquered the country. The Ot­
tomans held Syria almost uninterruptedly for 
three centuries.

During World War I Syria was a major Ot­
toman military base, but it was taken by the 
British with the help of an Arab army. After 
the war Syria became a French mandate. In 
1925 the People’s Party was formed to work 
for Syrian independence and national unity.

A treaty in 1936 established a Syrian republic 
to include the 'Alawite and Druze States, but 
the outbreak of World War II prevented total 
independence, and Syria was then effectively 
controlled by Vichy France. British and Free 
French forces soon invaded and occupied the 
country, and in 1941 Syrian independence 
was declared. In 1943 elections were held in 
which Shukari al-Kuwatli was elected presi­
dent, but his government was overthrown in 
a bloodless coup in 1949. The resulting gov­
ernment was itself overthrown in 1954 in a 
coup that established a brief union with Egypt 
in the United Arab Republic. This was upset 
in a 1961 coup, and in 1964 a Ba'th military 
dictatorship was established that managed to 
retain power thereafter. Syria participated in 
the Arab-Israeli War in 1967, losing the Golan 
Heights to Israel. Hafiz al-Assad seized power 
in 1970, was swom in as president in 1971, 
and continued in power thereafter. In the mid- 
1970s Syria sent some 20,000 troops to re- 
store order in the civil war in Lebanon. Syrian 
troops frequently clashed with Israeli troops 
during Israel’s 1982 invasion of Lebanon and 
remained thereafter as occupiers of large por- 
tions of Lebanon.
Syriac alphabet, writing system used by the 
Syriac Christians from the Ist Century ad un­
til about the 14th Century. A Semitic alphabet, 
Syriac was an offshoot of a cursive Aramaic 
script. It had 22 letters, all representing con­
sonants, and was generally written from right 
to left, although occasionally vertically down­
ward. Diacritical marks to represent vowels 
were introduced in the last half of the Ist mil­
lennium ad; several Systems of vocalization 
existed, some pattemed after that of Arabic, 
some using small Greek letters above or below 
the line.

There were several varieties of Syriac script; 
the most important of these was Estrangela, 
or Estrangelo, which was in almost exclusive 
use until about ad 500. A schism in the Syriac 
church at the Council of Ephesus (ad 431) 
resulted in the division of the Syriac language 
and script into two forms, westem and east­
em. The westem variety nearly died out un­
der Muslim Arabic domination after the 7th 
Century, but scattered communities of Syriac 
Christians survived, some of which continued 
to use the Syriac script. Documents of the 
Melchite sect of Palestinian Syrians date from 
as late as the 14th Century. The eastem, or 
Nestorian, script remained in use in Central 
Asia and Siberia until the 13th or 14th Cen­
tury, as attested by inscriptions on gravestones 
in southem Siberia. The earliest extant Syriac 
inscription dates from about ad 50.
Syriac language, Semitic language belong- 
ing to the Northem Central, or Northwestern, 
group; it was an important Christian literary 
and liturgical language from the 3rd through 
the 7th Century. Syriac was based on the East 
Aramaic dialect of Edessa (present-day Urfa, 
in southeastem Turkey), which became one of 
the chief centres of Christianity in the Middle 
East at the end of the 2nd Century.

The earliest Syriac inscriptions date from the

first half of the Ist Century; the earliest docu­
ments not inscribed on stone date from 243.
Because of theological disputes, Syriac- 

speaking Christians divided during the 5th 
Century into Nestorians, or East Syrians, under 
the Persian sphere of influence, and Jacobites 
(who were Monophysites), or West Syrians, 
under the Byzantine sphere. The Nestorians 
were expelled from Edessa and settled in Per­
sia. After this division the two groups devel­
oped distinct dialects differing chiefly in the 
pronunciation and written symbolization of 
vowels. See also Aramaic language.
Syriac literature, body of writings in Syriac, 
an eastern Aramaic Semitic language spoken 
in and around Edessa (modern Urfa in south- 
eastern Turkey) from the Ist Century bc until 
the European Middle Ages. Edessa became 
an intellectual Capital of the Christian Orient 
from the late 2nd Century, and Syriac liter­
ature was produced there until the language 
was finally superseded by Arabic in the 14th 
Century. Apart from its obvious interest to 
Semitic scholars, Syriac literature is of im­
portance for the study of Syrian Christianity, 
for its preservation of Greek Christian texts, 
and for its role as an intermediary between 
ancient Greek learning and the Islämic world. 
Syriac was the language of an extensive litera­
ture including translations of the Bible, hymns 
and poems (many gnostic in outlook), trans­
lations from Greek, biblical commentaries, 
historical works, laws, compilations of lives of 
saints, and works about philosophy, grammar, 
medicine, and science.
The works of St. Ephraem Syms (4th Cen­

tury) stood at the beginning of Syrian liter­
ature and were never surpassed by any later 
author. Two poetic forms were employed by 
him, one for spoken speech in metrical form, 
whether a narrative or didactic epic, the other 
a more artful composition in strophes to be 
sung by a choir or double choir. At the begin­
ning of Nestorian Christianity came Narsai (d.
c. 503), the greatest poet of the East Syrians. 
The elegance of his poetry and the beauty 
of his style earned him the epithet “Harp of 
the Holy Spirit.” Among the most important 
works in the extensive body of Syriac his­
torical writing is the monumental chronicle 
in 21 books by the patriarch Michael I. The 
work covers both church and secular history 
up until 1195 and is valuable because it in- 
corporates many historical sources and forms 
a veritable depository of lost documents.
The Syrians began their literary activity by 

making Greek Christian writings available in 
Syriac. Almost all important Christian authors 
and documents written in Greek were trans­
lated by Syrians. This mass of Greco-Syrian 
translated literature is an essential source for 
works of Greek Christian literature that have 
not survived in their original language. The 
translators also put into Syriac most of the 
works of Aristotle and other ancient Greek 
philosophers, together with writings of the 
chief medical and scientific authors of ancient 
Greece. These translations were important in 
the rise of Islämic civilization, for it was much 
easier to translate from Syriac into Arabic 
than directly from Greek into Arabic; thus, 
for instance, to take the works of Galen alone, 
130 were translated into Arabic from Syriac 
and only 9 directly from Greek Originals into 
Arabic. For this reason many works of Greek 
learning exerted their influence on the Mus­
lim world through the medium of Syriac. 
b ib l io g r a p h y . An authoritative study of Syriac 
literature is William Wright, A  S h ort H is to ry  o f  
S y r ia c  L ite r a tu r e  (1894, reprinted 1978).
Syriam, town and port, southwestem Myan­
mar (Burma). It is situated on the Yangon 
River, a tributary of the Irrawaddy River, op- 
posite Yangon (Rangoon), the national Cap­
ital. Formerly part of the Mon kingdom, 
Syriam subsequently became a port of the 
Portuguese and French. In 1756 Alaungpaya

(1714-60), the Myanmar king, conquered the 
Mon and their French allies, whom he put 
into slavery; the town was destroyed in these 
actions and had little significance until the 
20th Century, when the British began drilling 
for oil in the Irrawaddy basin near Chauk and 
sent the oil to Syriam for refining. Asphalt­
gathering for the weatherproofing of houses 
was a traditional petroleum-related activity of 
Mon workers. Oil production declined during 
World War II when Japan occupied Myan­
mar (then Burma), from 1941 to 1945, and 
again as Myanmar declared its independence 
from Britain in 1948. The Syriam refinery was 
restored in 1957 and underwent expansion 
in 1979 with Japanese assistance. In 1979 a 
pipeline was completed between Syriam and 
the Mann oilfield. Syriam has a tanker termi­
nal, and oil exploration is carried on in the 
Gulf of Martaban. Paved roads extend from 
Syriam to Yangon and Pegu towns. Pop. (lat­
est est.) 21,341.
Syrian Catholic Church, an Eastem Catho­
lic church of the Antiochene rite, in commu- 
nion with Rome since the 17th Century. The 
Christians of Syria had been Monophysites 
since the 5th Century; that is, they rejected the 
rulings of the Council of Chalcedon (451) and 
believed in the existence of only one nature 
in Christ. Attempts at unification with Rome 
were made, without success, in 1237 and 1247. 
With the establishment of the Capuchins and 
Jesuits in Aleppo in 1626, however, conver­
sions to Catholicism followed; and Andrew 
Akhidjan, a Syrian Catholic priest, was elected 
bishop of Aleppo (1656) and then patriarch 
of all Syrians (1662). Following his death and 
for about a Century thereafter, the Catholics 
were severely persecuted by the Jacobites (as 
the Monophysite Syrians were called); not un­
til 1782, when Michael Jarweh, the bishop 
of Aleppo, was elected patriarch, did a con­
tinuous series of Syrian Catholic patriarchs 
begin. The patriarchs resided successively in 
Dayr az-Zafaran, Sharfeh, Aleppo, Mardin (in 
Turkey), and finally Beirut. There are pa­
triarchal vicariates or exarchies in Lebanon, 
Turkey, Jordan, and Egypt, five archdioces- 
es (Aleppo, Baghdad, Damascus, Hirns, and 
Mosui), and one diocese (Hassakeh). Catholic 
Syrians observe the Liturgy of St. James in 
Syriac, though certain readings are in Arabic, 
the language spoken by the faithful.
Syrian chant, generic term for the vocal mu­
sic of the various Syrian Christian churches, 
including Eastem Orthodox churches such 
as the Jacobites and Nestorians, and the 
Eastem churches in union with Rome—e.g., 
the Maronites (mostly in Lebanon) and the 
Chaldeans, who are dissidents from the Nesto­
rians. To these should be added some branches 
of nearly all of these groupings in the province 
of Malabär, India.

Knowledge of Syrian liturgical music before 
the last Century is very limited. Inferences 
may be made about some older principles of 
musical performance, for Syrian influences on 
neighbouring peoples were strong; Syrian prac­
tices, for example, spread among the Greeks 
in the Byzantine Empire. Before its conquest 
by the Muslims (mid-7th Century), Syria was 
one of the earliest and most important Chris­
tian lands in the Middle East.

Although the responsorial chanting (altema- 
tion between a soloist and a choir) found in 
Eastem and Westem liturgies may have origi­
nated in Hebrew temple ritual, it is considered 
probable that antiphonal singing (altemation 
between two choirs) is of Syrian origin, and 
Syrian sources are among the earliest to doc­
ument its existence. Syrian poetry and po­
etic forms also influenced the development of 
Byzantine religious poetry, establishing pat­
tems of poetic forms that were emulated by 
the Greeks and other groups. Even the Byzan­
tine oktöechos, a theoretical concept of eight 
modes according to which melodies were das-



sified (see êchos), is now viewed as an expor- 
tation from Syria, where it was known by the 
6 th Century. It is probable that throughout the 
Middle East there have been similar premises 
for musical composition and that the basic ap­
proach to liturgical music was and is through 
a small number of melodie formulas. These 
serve as melodie skeletons, as starting points 
for improvisation by singers. The concept of 
the melodie formula is fairly elastic: it is not 
an unchangeable pattem but rather a theme 
that is subject to variations in which the ba­
sic skeleton is always recognizable, even when 
numerous melodie additions make immedi­
ate recognition difficult. Most of the singers 
are professional chanters, frequently inherit- 
ing their positions from their fathers.

It is thought by some that the subtlè tonal and 
rhythmic intricacies encountered in modern 
performances of Syrian chant are remnants of 
a sophisticated musical tradition rooted in the 
early centuries of Christianity; others view the 
same traits as elements of Turkish influence 
imported into Syria in the late European Mid­
dle Ages.
Syrian Desert, Arabic b ä d i y a t  a s h - s h ä m , 
arid wasteland of southwestem Asia, extend- 
ing northward from the Arabian Peninsula 
over much of northem Saudi Arabia, eastem 
Jordan, Southern Syria, and westem Iraq. Re­
ceiving on the average less than 5 inches (125 
mm) of rainfall annually and largely covered 
by lava flows, it formed a nearly impenetra- 
ble barrier between the populated areas of the 
Levant and Mesopotamia until modern times; 
several major motor routes and oil pipelines 
now bisect it. In the late 1970s, there was 
much oil exploration. The desert, the South­
ern sector of which is commonly known as 
Al-Hammäd, is inhabited by several nomadic 
tribes and breeders of Arabian horses.
Syrian Orthodox Patriarchate of Anti- 
och, also called s y r i a n  o r t h o d o x  c h u r c h , 
or s y r i a n  JACOBITE c h u r c h , body of Syrian 
Christians who are Monophysites, acknowl- 
edging only one nature in Christ; it is admin- 
istered by the Syrian patriarch of Antioch.

In the 5th and 6 th centuries a large body of 
Christians in Syria repudiated the patriarchs 
of Antioch who had supported the Council 
of Chalcedon (451) in affirming the dual na­
ture of Christ. Like many Copts, Ethiopians, 
and Armenians, these Syrians held the Mo- 
nophysite doctrine that Christ is not “in two 
natures” (human and divine) but is “one na­
ture out of two natures.” Accordingly, they set 
up their own patriarchs of Antioch in Oppo­
sition to the Chalcedonian patriarchs, whom 
they called Melchites (“Emperor’s Men”). Ja­
cob Baradaeus, bishop of Edessa (d. 578), was 
instmmental in organizing their community; 
hence, they have been termed Jacobites. The 
Monophysite Syrians were also called Syriani, 
because their doctrine was associated with the 
Syriac language after it had died out among 
Greek-speaking people; the Greek Orthodox 
Syrians, on the other hand, were known as 
Rümï (Arabic: “Roman”).
After the Arab conquest of Syria (7th Cen­

tury), each church in the caliphate and in 
Muslim States generally was treated as a millet, 
or religious community, govemed by its own 
laws and courts under its own clergy. The Syr­
iani were recognized as the West Syrian millet 
(the East Syrian millet being the Assyrians, or 
Nestorians). Since the 17th Century, when a 
minority of them were united with Rome and 
became the Syrian Catholics, the rest of the 
West Syrians have been known as Syrian Or­
thodox, although they remained distinct from 
the Chalcedonian “Greek Orthodox” Chris­
tians of the area. Their liturgical language is 
the literary Syriac of Edessa, which they pre­
serve as a living tongue, a close relative to 
the Aramaic spoken by Jesus Christ and his 
Apostles.

The Syrian Orthodox patriarch of Antioch

has very seldom lived in Antioch itself; his 
usual residence was the monastery of Dayr 
az-Zafaran near Mardin, near Diyarbakir in 
eastern Turkey. During World War I most 
of the Syrian Jacobites left Turkey, and their 
patriarch moved to Hims (1921) and then to 
Damascus (1959). They iiqw live in Lebanon, 
Iraq, Turkey, and Syria, and in smaller num­
bers in Jordan, Egypt, and the United States.
Syrian rite: see Antiochene rite; Chaldean 
rite.
Syrian Wars (3rd Century b c ) ,  five conflicts 
fought between the leading Hellenistic States, 
chiefly the Seleucid kingdom and Ptolemaic 
Egypt, and, in a lesser way, Macedonia. The 
complex and devious diplomacy that sur­
rounded the wars was characteristic of the 
Hellenistic monarchies. The main issue in dis­
pute betwpen the Seleucids and the Ptolemies 
was control of southem Syria. In the First 
War (274-271) Ptolemy II wrested Phoeni- 
cia on the northern Syrian coast, most of 
Anatolia, and the Cyclades Islands from the 
Seleucids. In the Second War (c. 260-255/ 
253) the Seleucid king Antiochus II, aided by 
Antigonus Gonatus of Macedonia, initiated a 
largely successful campaign to regain Phoeni- 
cia and Anatolia.

The Third, or Laodicean, War (c. 245-241) 
was begun by Ptolemy III to enforce earlier 
diplomatic arrangements disadvantageous to 
Seleucus II, son and successor of Antiochus II. 
To consolidate his position, Seleucus had to 
concede territory in Anatolia to the miers of 
Cappadocia and Pontus. By the peace terms 
Ptolemy kept Seleucia Pieria in Syria and sev­
eral Coastal areas in Thrace.

In 236 Seleucus was forced to cede his Ana- 
tolian possessions to his brother Antiochus 
Hierax in the so-called War of the Brothers. 
Antiochus in turn lost them to the Anato- 
lian mier Attalus I of Pergamum. The for­
mer eastern Seleucid provinces, Bactria and 
Parthia, were also by this time in the hands 
of independent miers. By 221 Antiochus III 
began to implement a policy of restoring Se­
leucid power, largely successful except for an 
abortive attack on Egypt.
In the Fourth War (219-217), which he ini­

tiated, Antiochus had to concede Code Syria 
(southem Syria and Palestine) to Ptolemy IV, 
whose victory at Raphia in Palestine, how­
ever, was clouded by re volts in Egypt.
The Fifth War (202-200) climaxed a re- 

newed and permanently successful Seleucid 
effort to wrest Code Syria from the Ptolemies. 
Antiochus’ subsequent Hellenizing policy in 
Judaea led to rebellion and independence for 
Judaea in 142. Weakened by constant war­
fare, the Hellenistic States feil under Roman 
control in the 2 nd and Ist centuries b c .

Consult the i n d e x  first

syringomyelia, disease of the spinal cord and 
medulla oblongata of the brain (syringobul- 
bia). The condition is chronic and progres­
sive, with pathological changes in the neural 
tissue, characterized principally by excessive 
development and cavitation. There is gradual 
dissociated sensory loss, muscle wasting, and 
spasticity. The disease is of unknown cause 
but is thought to be a developmental defect, 
frequently associated with other developmen­
tal anomalies. Symptoms ordinarily appear 
between the ages of 10 and 30; frequency is 
higher among males than females.
Onset of the disease is slow. First noticeable 

signs may be weakness of the small hand 
muscles or burns or other injuries with lack 
of pain. This early loss of pain and tempera­
ture sense (but not that of touch) is brought 
about by pathology of pain and temperature 
fibres as they cross in the gray commissure 
of the spinal cord. This loss of Sensation 
has a peculiar shawllike distribution over the
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arms and shoulders. The disease is slowly 
progressive; spasticity and hyperactive reflexes 
increase. Scoliosis, a lateral curvature of the 
spine, is frequent. Syringobulbia is manifested 
by tongue atrophy, dysphagia, loss of pain 
and temperature Sensation in the face, and a 
variety of other neurological disorders.

There is, at present, no treatment and no 
eure for the disease; but, since it progresses 
slowly, patients may live as long as 40 years 
after its onset.
syrinx, the vocal organ of birds, located at 
the base of the windpipe (trachea), where the 
trachea divides into the bronchi (tubes that 
connect the trachea with the lungs). The syr­
inx is lacking in the New World vultures 
(Cathartidae), which can only hiss and grünt, 
but reaches great complexity in tfie songbirds, 
in which it consists of paired specialized car- 
tilages and membranes (the inner, or medial, 
walls of the bronchi), controlled by as many 
as six pairs of minute muscles.

Sound vibrations in the tracheal air column 
are evidently initiated and modulated by the 
vibrating membranes, specialized parts of the 
bronchial or tracheal walls. Songbirds, and 
probably other birds, are able to control the 
right and left halves of the syrinx separately, 
thus singing with two independent voices.
syrinx (musical instrument): see panpipe.
Syros, Modern Greek s i r o s , island near the 
centre of the Cyclades group, in the Aegean 
Sea, Greece. Its chief town and port, Her- 
moüpolis, on a bay of the east coast, is the 
Capital of the nomós (department) of Cyclades. 
The island, with an area of 32 square miles (84 
square km), is hilly, denuded, and irregulär 
in shape, and it reaches an elevation of 1,450 
feet (442 m). The old quarter, Ano Siros, of 
Hermoüpolis was founded in the 13th Cen­
tury by Venetians on the site of a classical 
town. Refugees from the War of Greek In­
dependence (1821-29) founded the adjacent 
contemporary port, which was important in 
Greek Coastal trade. Industries include ship­
building, tanning, cotton mills, weaving, and 
confectionary, but the main source of revenue 
is from maritime trade and commercial ship­
ping. Pop. (1981) 19,668.
syrphid fly: see hover fly.
Syrtis Major, distinctive dark marking on 
the surface of the planet Mars, centred near 
290° W and 10° N, which extends some 1,500 
km (930 miles) north from the planet’s equa­
tor and spans 1 , 0 0 0  km (620 miles) from west 
to east. It was noticed as early as 1659, for it 
appears in a drawing of Mars of that date by 
Christiaan Huygens. It is an extensive regional 
slope elongated north to south that drops 4 km 
(2.5 miles) from its western boundary (Aeria) 
to its eastem edge (Isidis). Assiduously ob­
served for more than a Century because of its 
seasonal and long-term variability, especially 
near its eastern boundary, Syrtis Major was 
first considered a shallow sea. Later its vari­
ability was attributed to Vegetation. Closeup 
photographs and data retumed by the U.S. 
Mariner and Viking planetary probes during 
the 1960s and ’70s enabled investigators to de­
termine that the changes are caused by wind 
blowing sand and dust across the surface. In 
the early 1980s detailed topographical maps, 
prepared from Earth-based spectroscopie and 
radar observations as well as from the space- 
probe photographs, indicated that Syrtis Ma­
jor includes a high-altitude bulge rising to 6  

km (3.7 miles) at 310° W.
Syrtis Major (Mediterranean Sea): see Sidra, 
Gulf of.
Syrtis Minor (Mediterranean Sea): see 
Gabes, Gulf of.
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syrtos, ancient chain dance of Greece, de­
scribed by Lucian (c. ad 125-190) and danced 
today in many varieties in the Greek islands. 
Traditionally, it was danced by segregated 
lines of men and women, a youth leading the

Syrtos
Spyros Meletzis

line of girls; lines now are frequently mixed. 
The dancers in the chain maintain a simple 
fundamental step, but the leader improvises, 
often breaking away from the line.
In 1803 the surviving women of the war-tom 

town of Souli, faced with capture by Turkish 
troops, danced the syrtos as they threw them­
selves off the mountain of Zälongo; the kala- 
matianos, a form of the syrtos and a deeply 
populär national dance, is often danced to 
the ballad of Zälongo. The metre of the kala- 
matianos is l  (3 +  2 +  2); the syrtos metre is 
usually 4 . Both the leader and other dancers 
may improvise in the kalamatianos, the leader 
leaping and flourishing his handkerchief and, 
when he chooses, passing it to a new leader.
Système Internationale d’Unités: see In­
ternational System of Units.
systemic circulation, in physiology, circuit 
of vessels supplying oxygenated blood to and 
returning deoxygenated blood from the tissues 
of the body, as distinguished from the pul­
monary circulation. Blood is pumped from 
the left ventricle of the heart through the aorta 
and arterial branches to the arterioles and 
through capillaries, where it reaches an equi­
librium with the tissue fluid, and then drains 
through the venules into the veins and returns, 
via the venae cavae, to the right atrium of the 
heart. Pressure in the arterial system, resulting 
from heart action and distension by the blood, 
maintains systemic blood flow. The systemic 
pathway, however, consists of many circuits 
in parallel, each of which has its own arte- 
riolar resistance that determines blood flow 
independently of the overall flow and pressure 
and without necessarily disrupting these. For 
example, the blood flow through the digestive 
tract increases after meals, and that through 
working muscles increases during exercise. See 
also pulmonary circulation.
Systems engineering, technique of using 
knowledge from various branches of engineer­
ing and science to introducé technological in- 
novations into the planning and development 
stages of a system.
A brief treatment of Systems engineering fol­

lows. For full treatment, see macropaedia: 
Industrial Engineering and Production Man­
agement.

Systems engineering grew out of the overlap­
ping of various engineering disciplines devel­
oped in the 19th and 20th centuries. Its first 
application as a specific discipline was in the 
organization of commercial telephone Systems 
in the 1920s and ’30s. Many systems-engi- 
neering analytical techniques were developed 
during World War II as methods of increasing

the efficiency of military equipment deploy- 
ment. Postwar growth in the field was spurred 
by advances in electronic control Systems and 
by the development of computers and infor­
mation theory.
The Systems engineer is usually called upon 

to incorporate new technology into a system 
that is: (1) man-made; (2) large and complex

(where a change in one part, or Subsystem, 
may affect many others); and (3) stochastic 
(subject to random, unscheduled changes). Af­
ter identifying the objectives of the current 
system, the system engineer adjusts the new 
technology to maintain that objective.

A Systems engineer draws upon his expertise 
in science, technology, and management to 
solve complex problems of cost and schedul- 
ing. One of the tools that an engineer uses 
to manage complex Systems is a flowchart. A 
graphic depiction of a system, in which geo­
metrie figures represent various Subsystems 
and arrows represent their interactions, the 
flowchart helps point out the interrelationships 
of processes within the system. A more quan­
titative technique uses mathematical models 
that reduce system interactions to mathemat­
ical equations. Probability theory, Statistical 
analysis, and computer simulations are also 
tools of the Systems engineer.

The classic application of Systems engineer­
ing is in commercial telephony, where all in- 
nqvations must not only be compatible with 
current technology but also must be flexible 
enough to meet the needs of the future. Sys- 
tems-engineering techniques are used to solve 
Problems in such diverse fields as military and 
space Systems and transportation and Pollu­
tion control.
systole, contraction of the ventricles of the 
heart that occurs between the first and second 
heart sounds and that causes the ejection of 
blood into the aorta and pulmonary trunk. 
Lasting usually 0.3 to 0.4 second, ventricular 
systole is introduced by a very brief period of 
contraction, followed by the ejection phase, 
during which 80 to 100 cubic centimetres 
of blood leave each ventricle. During sys­
tole, arterial blood pressure reaches its peak 
(systolic blood pressure), normally about 120 
millimetres of mercury in human beings; this 
is slightly lower than the ventricular pres­
sure because of the distensibility of the vessel 
walls. Atrial systole occurs toward the end of 
ventricular diastole, completing the filling of 
the ventricles. “Systole” may also refer to the 
contraction stage of the contractile vacuole in 
Protozoa. Compare diastole. See also blood 
pressure.
Syv Systre, also called knivsfläfoss, water­
falls in the county of More og Romsdal, west 
central Norway. The falls have their sources 
in the mountain known as Geitfjellet. The 
water flows over a high perpendicular cliff and 
plunges several hundred feet into Geiranger­
fjorden below. The name, which in English 
means “seven sisters,” is derived from the

seven separate streams that join at the top of 
the falls. East of the falls, on a small plateau 
about 800 ft above the fjord, is the Knivsflä 
farm, which can be reached only by aerial 
cable car; also nearby is the Prekestolen, or 
Pulpit Rock, formation. The Syv Systre have 
made Geirangerfjorden a populär tourist at­
traction.
Syzran, city, Kuybyshev oblast, westem Rus­
sian Soviet Federated Socialist Republic, on 
the Volga River at its confluence with the 
Syzran. Founded in 1683 as a stronghold at 
the eastern end of the Syzran defensive line, 
the city is a significant river port and a major 
centre of the Western Volga-Urals oil field. Oil 
refining, manufacture of Chemicals, glassmak- 
ing, timber working, and food processing are 
the main industries. Pop. (1985 est.) 173,000.
Szabolcs-Szatmar, megye (county), extreme 
northeastern Hungary, occupying an area of 
2,293 sq mi (5,938 sq km) of mainly lowland 
country traversed by many small river courses. 
Lying within the megye is the Nyirség, a dis­
trict of sandy soils and the site of Nyiregyhäza 
(q.v ), the megye seat. The Nyirség reaches an 
elevation of 551 ft (168 m). Crossed by the 
Tisza River system, the sandy terrain has been 
stabilized by planting fruit and other trees. 
Elsewhere in the megye are riverine flats, some 
of them poorly drained swamp and marshland, 
though reclamation has added sizable areas of 
cultivable land. In addition to orchards, grains 
(especially rye), rough fodder, sunflowers, and

Clay pit for making bricks, near Nyiregyhäza in 
Szabolcs-Szatmar megye (county), Hungary
E. Kenriksson— Ostman Agency

tobacco are grown in the county. Cattle, pigs, 
and sheep are raised, and fruit brandies, in­
dustrial alcohol, and morphine (from poppies) 
are important products. Major centres, after 
Nyiregyhäza, include Kisvärda and Matészal- 
ka. Pop. (1984 est.) 585,000.
Szälasi, Ferenc (b. Jan. 6, 1897, Kassa, 
Hung., Austria-Hungary—d. March 12, 1946, 
Budapest), soldier and politician who was the 
Fascist leader of Hungary during the last days 
of World War II.
Following family traditions, Szälasi entered 

the army and became a captain on the general 
staff in 1925. He joined a secret organization 
with a racist program in 1930 and, after early 
retirement from the army in 1935, founded 
the Party of National Will. Though it was 
completely unsuccessful at the polls, Szälasi 
continued his radical, nationalistic agitatiöns, 
later helped by German support. His program 
was based on chauvinism and anti-Semitism.

Szälasi was repeatedly jailed by the conser­
vative Hungarian government, but, as the war 
was drawing to a close and as Nazi troops 
moved in, Szälasi, as head öf the Fascist Ar­
row Cross Party, was made nominal leader of 
the country (Oct. 15, 1944). He cooperated 
completely with the Germans and employed 
his Arrow Cross thugs against Jews, leftists, 
and deserters until the Germans left Hungary



in April 1945. Captured by U.S. troops in 
Germany, Szälasi was retumed to Hungary, 
where he was sentenced to death by the Peo­
ple’s Tribunal and executed.
Szamos River (Romania): see Somes River.
Szäpolyai, Jänos (king of Hungary): see 
John under John (Hungary).
Szatmärnemeti (Romania): see Satu Mare. 
Szava River (Yugoslavia): see Sava River.
Szczecin, województwo (province), northwest­
em Poland, bordered by the Baltic Sea on the 
north (53 mi [85 km] of coastline), Germany 
on the west, and the provinces of Koszalin 
on the east and Gorzów Wielkopolski on the 
south. It has an area of 3,854 sq mi (9,981 
sq km). Szczecin province lies partially on 
the Coastal plain (north) and partially in the 
Pomeranian Lakeland (south); most of the 
land is low, marshy, and rolling. The soils of 
the north are sandy, and wheat, potatoes, and 
rye are grown. The richer soils of the south 
produce wheat and sugar beets. The principal 
river of the region, the Oder, flows along the 
westem border. Other rivers include the Rega 
in the northeast and the Plonia and Ina in the 
centre of the province. The province is dotted 
with many lakes, the largest being the Dqbie 
near the mouth of the Oder and the Miedwie 
on the Plonia River. About one-fourth of the 
population lives in rural areas.

Industry is centred in the Baltic port city 
of Szczecin (Stettin), the provincial Capital, 
where there are extensive port facilities and 
shipbuilding yards. Other large cities are Star­
gard Szczecinski and Swinoujscie. Pop. (1982 
est.) 906,700.
Szczecin, German Stettin , port city and 
Capital, Szczecin województwo (province), ex­
treme northwestem Poland, on the westem 
bank of the Oder River near its mouth, 40 
mi (65 km) from the Baltic Sea. Shipbuild­
ing and shipping are the main occupations. 
Evidence suggests that the area was first in­
habited by seafaring people 2,500 years ago. 
In the 8th and 9th centuries Szczecin was 
a Slavic fishing and commercial settlement 
in Westem Pomerania (Pomorze Zachodnie). 
During the 10th Century, it was annexed to 
Poland by Mieszko I. The town was granted 
municipal autonomy in 1243, remaining cap-

Docks in Szczecin, Pol.
Jan Hattowski— Interpress

ital of the dukedom of Western Pomerania. 
It grew and prospered, joining the Hanseatic 
League in 1360. In 1637 it passed to the Bran­
denburg Electorate, which controlled it until 
1648, when it was seized by the Swedes. In 
1720 it passed to Pmssia and remained under 
German control until its transfer to Poland 
after World War II.
Modem development of the port of Szczecin 

began in 1826 with regulär navigation of the 
Oder. The port grew steadily until World War 
II, mainly through its proximity to Berlin, 90 
mi to the Southwest. In 1926-27 the chan­

nel through the Zalew (lagoon) Szczecinski to 
the outport of Swinoujscie (Swinemünde) was 
deepened. During World War II, the port was 
completely destroyed and the city itself was 
greatly depopulated. Under Polish administra­
tion the port and city were rebuilt.

Szczecin is, with Swinoujscie, now Poland’s 
largest port complex, handling some 5,500 
ships and 16,000,000 tons of cargo annu­
ally in the late 1970s. It is an important 
port for cargo shipped down the Oder from 
Czechoslovakia, Hungary, and Germany; coal 
is the major export. Other industries, in addi­
tion to shipbuilding, include food processing, 
metalworks, fertilizers, and synthetic-textile- 
machinery production. Power for these in­
dustries and for the northwest of Poland is 
supplied by the Dolna Odra power plant.

Szczecin is a cultural centre of westem 
Poland, having four institutions of higher ed­
ucation, several theatres, a Philharmonie or­
chestra, libraries, and the Museum of Westem 
Pomerania. It is a picturesque city containing 
many parks and small lakes. Pop. (1982 est.) 
389,900.
Szczecinek, German neustettin , town, 
Koszalin województwo (province), northwest­
em Poland. The town was originally a Slavic 
tribal stronghold; it received town rights from 
the Duke of Pomerania in 1310. In the 17th 
Century, Szczecinek was invaded by Branden­
burg. Half of the town was destroyed during 
World War II.

Szczecinek is the commercial centre for 
the surrounding district; its industry includes 
dairying, lumber milling, brewing, and food 
processing. Scenic environs and the boating 
harbour attract tourists, as do such sites as the 
Gothic St. Nicholas Church (16th Century). 
Pop. (1982 est.) 35,900.
Szczecinski, Zalew (Polish), German stet- 
tiner Haff, or Oderhaff, lagoon (area 350 
sq mi [900 sq km]) on the Baltic Sea coast 
between Mecklenburg-West Pomerania Land 
(state), Germany, and Szczecin województwo 
(province), Poland. An extension of the Oder 
River’s estuarine mouth, it is drained (via 
the Swina, Peene, and Dziwna rivers) into 
Pomeranian Bay and the Baltic Sea between 
Usedom and Wolin.
Széchenyi, Istvan, Gróf (Count) (b. Sept. 
21, 1791, Vienna—d. April 8, 1860, Döbling, 
near Vienna), reformer and writer whose prac­
tical enterprises represented an effort toward 
national development before the upsurge of 
revolutionary radicalism in the 1840s.

Born into an old, aristocratie Hungarian fam­
ily, Széchenyi fought against Napoleon I and 
thereafter travelled extensively in Europe. The 
modemity of England and France impressed 
him, especially when he contrasted them with 
his backward homeland. Resolved to improve 
Hungary’s condition, he donated a year’s in­
come to establish the Hungarian National 
Academy of Sciences (1825). At Széchenyi’s 
instigation, the Hungarian nobility formed

Széchenyi, lithograph by J. Kriehuber 
after a painting by Moritz Daffinger, 
1849
By courtesy of the Bild-Archiv, Österreichische 
Nationalbibliothek, Vienna
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aristocratie clubs to discuss political affairs. 
In 1830 he introduced steam shipping on the 
Danube. Also in that year, he began Publish­
ing a number of works, including Hitel (1830; 
“Credit”), Vilag( 1831; “Light”), and Stadium 
(1833), in which he voiced Hungary’s need 
for economic advancement. Széchenyi argued 
that the nobility was responsible for a large 
portion of the country’s evils; modemization 
was impossible if the aristocracy paid no taxes 
and wasted its time in complacency, frivolity, 
and the defense of the Hungarian constitu­
tion against Vienna. Hungary’s nobility was 
scandalized, but Széchenyi’s polemics were ef­
fective. Though he failed to better the lot of 
the peasant, he constmcted roads, improved 
the navigability of the Danube so that ships 
could travel all the way to the Black Sea, and 
built the first suspension bridge at Budapest, 
financed through tolls paid by both nobles 
and commoners.

In the 1840s, however, Széchenyi lost much 
of his following to the more radical younger 
generation under Kossuth. Loyal to the Habs- 
burgs, he condemned the attempt to Magyarize 
Hungary’s non-Magyars; he believed that lib­
erty would follow economic progress, whereas 
Kossuth argued the reverse. Entering Lajos 
Batthyäny’s Cabinet in 1848, Széchenyi lost 
his sanity when conflict with Vienna erupted; 
he was removed to an asylum near Vienna. 
Threatened with prosecution for sedition after 
he published an attack on Austria’s absolutist 
mle in Hungary (1859), he committed suicide 
the next year.
Szechwan, Wade-Giles romanization, ssu- 
ch’u a n , Pinyin sichuan , sheng (province) in 
the People’s Republic of China, located in 
the Upper Yangtze Valley in the southwestem 
part of the country. Second-largest of Chi­
na’s provinces, it is bordered by the Tibetan 
Autonomous Region to the west and by the 
provinces of Kansu and Shensi to the north, 
Kweichow and Yunnan to the south, Tsinghai 
to the northwest, and Hupeh and Honan to 
the east. The provincial Capital is Ch’eng-tu.

The article that follows is a summary of 
significant detail about the Chinese province 
of Szechwan; for additional detail about its 
geography, history, economy, and culture, see 
macropaedia: China.
With the exception of the Upper Huang Ho 

Valley provinces, Szechwan was the first area 
of China to be settled by the Chinese. From as 
early as the Chou dynasty (1122-221 bc) up 
until the Sung and Southem Sung dynasties 
(ad  960-1279) it was administered through 
various political subdivisions. Szechwan was 
established as a province during the Ch’ing 
dynasty (1644-1911). Not until 1935, after 
being divided into various types of indepen­
dent military zones during the troubled early 
years of the Chinese Republic (1911-1930), 
was the province unified under the Nationalist 
government. During the Sino-Japanese War 
(1937-45), the province served as the seat (at 
Chungking) of the Nationalist government; 
the Japanese never penetrated the area.

Szechwan is bordered on all sides by lofty 
highlands. In the eastem region of the province 
an extensive depression, known as either the 
Szechwan or the Red Basin, and its peripheral 
highlands dominate. The land slqpes toward 
the centre of the basin from all directions. 
In western Szechwan the land forms include 
a plateau in the north and mountains in 
the south. The climate in the eastern basin 
is milder than expected, due to its being 
sheltered from cold polar air masses by the 
surrounding mountains. The growing season 
lasts all year. The east is noted for its frequent 
fogs, many cloudy days, a relative absence of 
wind, and high relative humidity. In the west, 
mountains also provide shelter, evidenced by



Szechwan Basin 474

the snowcapped peaks and the mild weather 
in the valleys below. There is heavy snowfall 
in the mountains during winter, but precipi­
tation is lower than in the east.

Pagodas in Szechwan Province, China
By courtesy of the United States Air Force

Szechwan is one of the most densely pop­
ulated provinces and has one of the most 
diversified ranges of ethnic groups in all 
China. These include the Han, or Chinese; 
the Yi (Lolo); the Tibetans; the Miao, the Hui 
(Chinese Muslims); and the Ch’iang. Most of 
the non-Chinese have remained strongiy inde­
pendent and maintained their traditional way 
of life. There are three major linguistic groups: 
the Chinese speak southem Mandarin; the Ti­
betans and Yi speak Tibeto-Burman; and the 
Muslims speak southem Mandarin but use 
Turkish or Arabic in their religious services. 
The population, which has an average den­
sity of over 700 persons per square mile, is 
unevenly distributed. About 95 percent of the 
people live in the eastern part of the province. 
Most of the population is rural, living in hilly 
regions where farmsteads are scattered through 
small and irregularly terraced fields and are of­
ten surrounded by groves of banyan, cypress, 
mimosa, palm, or bamboo trees. One of the 
outstanding features of urban settlement is the 
concentration of cities on river terraces. There 
are no fewer than 15 cities, with the most 
populous located along the Yangtze River 
from Feng-chieh to I-pin. The flood hazard 
is always great and many houses are perched 
on poles and posts. The largest city is Chung- 
king, located in the southeast and considered 
the most important trading, transportation, 
industrial, and cultural centre in southwestem 
China. Other major cities in the province are 
Ch’eng-tu, the Capital; Tzuking; I-pin; Nan- 
ch’ung; Ya-an; K’ang-ting; and Hsi-ch’ang.

Although Szechwan is usually classified as 
a rice region and leads all of China in the 
production of rice, com (maize), and sweet 
potatoes, it is also a prominent producer of 
wheat, rapeseed, kaoliang (sorghum), barley, 
soybeans, millet, and hemp and other fibre 
crops. Principal cash cröps include sugarcane, 
cotton, tobacco, silk, hemp, and tea.

It also leads the nation in total number of 
cattle and pigs raised. It is the only region in 
China in which both water buffalo of South 
China and oxen of North China are found 
together. Pig bristles from Szechwan are of 
international repute and have been an impor­
tant foreign trade item for years. Szechwan is 
second only to Manchuria as a lumber region. 
Much of its original forest cover still exists, 
with a predominance of spruce, fir, and birch 
trees. Mineral deposits are abundant and var­
ied. The production of brine salt is the most 
extensive mining activity.

Szechwan has become the most industri- 
alized province of southwestem China. The 
most important industries are iron and copper

smelting, the production of machinery and 
electric power, coal mining, petroleum refin­
ing, and the manufacture and processing of  
Chemicals, textiles, and food.

For centuries travel into the province has 
been extremely difficult; it is one of the most 
urgent problems facing Szechwan, where wa­
ter transportation is vital. The Yangtze River 
is the backbone of the system: steamboats of 
1,000-ton capacity can negotiate its waters, 
and smaller steamers travel it and its tribu­
taries throughout the year. Railways are im­
portant for the transport of bulky products. 
Roads are extremely difficult to build and 
maintain because of the terrain. There is a 
constant threat of landslides, and the presence 
of steep slopes and hairpin turns make road 
construction hazardous and costly. There is 
air service to many parts of the province. Area 
219,700 sq mi (569,000 sq km). Pop. (1983 
est.) 100,220,000.
Szechwan Basin, Wade-Giles romanization 
ssu-ch’u an  p’en-ti, Pinyin sichuan pendii, 
also called red basin, basin comprising the 
greater part of eastern Szechwan Province 
{sheng), Southwest China. It is surrounded by 
high mountains, including the Tsinghai-Tibet 
Plateau on the south, the Yunnan-Kweichow 
Plateau on the south, Wu Shan (mountains) 
on the east, and the Ta-pa Shan on the north, 
which protect the interior from temperature 
extremes. The basin covers 88,600 sq mi (229,- 
500 sq km) of red-brick sandstone, deeply 
dissected in the south by the Yangtze River 
and in the centre by three of its tributaries. lts 
floor is just under 800 ft (244 m) in elevation 
and its outer margins lie at about 2,000 ft. 
The basin, which is heavily populated, has a 
mild climate that permits diversified agricul­
ture, mainly on terraced hillsides. The basin 
is one of China’s main rice-producing areas; 
other products include tung oil, sugarcane, 
oranges, tangerines, and medicinal herbs. In­
dustries utilize the coal, oil, natural gas, salt, 
manganese, sulfur, and iron ore deposits of 
the basin. Ch’eng-tu is the major centre of 
population.
Szechwanese Alps (China): see Ta-hsüeh 
Mountains.
Szeged, city with county status and the seat of 
Csongräd megye (county), southeastem Hun­
gary. It is on the Tisza River, west (down­
stream) of its confluence with the Maros and 
a few miles from the Hungary-Romania-Yu­
goslavia frontiers. It was a military stronghold

The Votive Church or Cathedral at Szeged, Hung., 
fronted by the open-air theatre
Gyorgy Lajos— INTERFOTO MTI, Budapest

and trade centre in the time of the Ärpäd 
kings (10th-15th Century) and was sacked by 
the Tatars and the Turks.

The city was replanned after the devastat- 
ing flood of 1879, with concentric boulevards

with radial avenues. It has since been pro­
tected by dikes. Ujszeged (New Szeged) is on 
the left bank opposite the main Tisza bridge. 
The large principal square, Széchényi-tér, is 
flanked by the strikingly unusual neobaroque 
Town Hall (1883) and by public buildings. 
The oldest relies are the remains of the 
13th-century Saint Demeter tower, discovered 
when an 18th-century church was demolished 
in 1924, and the Alsóvarosi Templom in Al- 
sóvaros (Lower Town). The city has a no­
table twin-spired Votive Church or Cathedral 
(1912-29), the Attila József University (1872), 
the Szeged University of Medicine (1872; re- 
founded 1951), the Microbiological Research 
Institute of the Hungarian Academy of Sci­
ences, and a national theatre. It holds an inter- 
nationally famous open-air summer concert 
season in the Votive Church square. Extensive 
industrial activity has developed since World 
War II (Chemicals, glass, textiles, mbber, and 
fumiture), while Szeged still is famous for its 
paprika and salami. Pop. (1983 est.) 174,000.
Székesfehérvar, German stuhlweissen- 
burg , town and seat of Fejér megye (county), 
west central Hungary, on the northeastern 
fringe of the Bakony Mountains, Southwest of 
Budapest.
A Roman settlement, Herculea, superseded 

an earlier Celtic village on the site; in the lOth 
Century it was chosen by Stephen I, king of 
Hungary, as capita! of the Hungarian king­
dom, which it remained until the 16th Century. 
Then known as Alba Regia, it was a strong 
fortress with a naturally defensible hinterland 
of large swamps and marshes. It was occupied 
by the Turks in 1543, who withdrew in 1688 
after looting and destroying the cathedral and 
palace, and for a while Székesfehérvar was 
depopulated. From the 18th Century the town 
revived, and a large-scale building program 
was initiated; but its tragic history was re- 
peated in 1945, when the last German coun- 
terattack within Hungary resulted in near-total 
destruction again. The mins of the medieval 
cathedral where many Hungarian kings were 
crowned are carefully preserved. Some fine 
Baroque buildings survive, including the bish- 
op’s palace.

Postwar development has added an extensive 
industrial base (radio and television assembly, 
mótorcycles, machine tools, aluminum rolling 
mill, and slaughtering) to the town’s continued 
importance as a market centre for the truck 
farmers, vine growers, and horse breeders of 
the area. One of Europe’s largest autobus fac- 
tories is in Székesfehérvar. It is also a rail and 
road junction on the main routes between Bu­
dapest and the Southwest. The Ybl Museum 
houses a collection of Miklós Ybl, the great 
Hungarian architect. Pop. (1983 est.) 108,000.
Szekler, Hungarian székely, member of a 
people inhabiting the upper valleys of the 
Mure§ and Olt rivers in what was eastern 
Transylvania and is now Romania. They were 
estimated to number about 860,000 in the 
1970s and are officially recognized as a distinct 
minority group by the Romanian government. 
Their origin has been much debated. Accord­
ing to their own tradition, repeated in Pro- 
copius’ De bello Gothico, they were descended 
from Attila’s Huns. It is, however, now gen­
erally accepted that they are tme Hungarians, 
or Magyars (or at least the descendants of a 
Magyarized Turki people), transplanted there 
to guard the frontier, their name meaning 
simply “frontier guards.”

Their ethnic identity as distinguished from 
other Romanians is largely preserved by the 
continuing vitality of the Szekler (Szekel) lan­
guage, a Hungarian dialect. Runes of ancient 
Turkic origin continue to be used as a writ­
ten alphabet, the latinized Romanian script 
being largely used for official and commercial 
communication, however. In 1952 the former 
province of Mure§ (with the highest concen­
tration of Szekler population) was legally des-



ignated as the Magyar Autonomous Region. It 
was superseded in 1960 by the Mure§ Magyar 
Autonomous Region, itself divided in 1968 
into two nonautonomous districts, Mure§ and 
Harghira.
Szekszard, town and seat of Tolna megye 
(county), south-central Hungary. Lying close 
to the Sió River, south-southeast of Budapest, 
it once lay along the Danube before that river 
was rechanneled as a result of 19th-century 
water regulation. Szekszärd’s vineyards have 
been famous for centuries. The town centre 
stands on a hill overlooking the river; the 
County hall, built in 1823 on the site of a 
medieval Benedictine abbey (1061), and the 
Trinity Column are the town’s principal archi- 
tectural showpieces. Pop. (1987 est.) 39,000.
Szell, George, original name györgy széll 
(b. June 7, 1897, Budapest—d. July 30, 1970, 
Cleveland), American conductor, pianist, and 
composer.

A child prodigy on the piano, Szell was edu­
cated in Vienna. His conducting debut came 
at the age of 16 with the Vienna Symphony 
Orchestra. Richard Strauss appointed him to 
the staff of the Berlin State Opera in 1915, and 
he was subsequently engaged by opera houses 
in Darmstadt, Düsseldorf, Berlin, and Prague. 
In Prague he also served as musical director 
of the Philharmonie, from which position he 
moved into the conductorship of the Scottish 
Orchestra. Before World War II he appeared 
with orchestras in various countries, includ­
ing the United States and the Soviet Union. 
In 1939 he immigrated to the United States, 
conducting in many American cities. From 
1942 to 1946 he conducted at the Metropoli­
tan Opera, serving thereafter as musical di­
rector of the Cleveland Orchestra. He toured 
widely with the organization, winning a rep­
utation for a clarity and balance of chamber 
proportions. As a guest conductor in Europe,

Szell
The Bettmann Archive

he was closely associated with the Amsterdam 
Concertgebouw Orchestra and the Salzburg 
Festival.
Szent-Györgyi, Albert (b. Sept. 16, 1893, 
Budapest—d. Oct. 22, 1986, Woods Hole, 
Mass., U.S.), Hungarian biochemist whose dis- 
coveries conceming the roles played by certain 
organic compounds, especially vitamin C, in 
the oxidation of nutrients by the cell brought 
him the 1937 Nobel Prize for Medicine or 
Physiology.

Working at Cambridge University (1927, 
1929) and at the Mayo Foundation, Rochester, 
Minn. (1928), Szent-Györgyi found and iso­
lated an organic reducing agent, which he 
called hexuronic acid (now known as ascor- 
bic acid), from plant juices and adrenal gland 
extracts. Four years later, at the University of 
Szeged, Hungary (1931-45), he helped prove 
the acid identical to the anti-scurvy vitamin 
C, which had been discovered in 1907 by Axel 
Holst and Alfred Fröhlich.
Szent-Györgyi then tumed to the study of 

organic compounds known to play a part

in the conversion of carbohydrate breakdown 
products to carbon dioxide, water, and other 
substances necessary for the production of us- 
able energy by the cell. His work laid the 
foundations for Sir Hans Krebs’s elucidation 
of the complete conversion cycle (the Krebs 
cycle) two years later.

Szent-Györgyi
Boyer— H. Roger-Viollet

Devoting himself to a study of the bio- 
chemistry of muscular action, he discovered 
a protein in muscle that he named “actin,” 
demonstrated that it—in combination with 
the muscle protein myosin—is responsible 
for muscular contraction, and showed that 
the compound adenosine triphosphate (ATP) 
is the immediate source of energy necessary 
for muscle contraction. Immigrating to the 
United States in 1947, he was immediately 
appointed director of the Institute for Muscle 
Research, Woods Hole, Mass., where he con­
ducted research into the causes of cell division 
and, hence, cancer.
A vociferous opponent of U.S. military pol­

icy in Vietnam, he wrote The Crazy Ape 
(1970), a critical and pessimistic commentary 
on world political leaders and the prospects 
for human survival. Amorig his scientific pub­
lications are On Oxidation, Fermentation, Vi­
tamins, Health, and Disease (1940), Chemical 
Physiology of Contractions in Body and Heart 
Muscle (1953), and Introduction to a Sub- 
molecular Biology (1960).
Szeryng, Henryk (b. Sept. 22, 1918, Zela- 
zowa Wola, near Warsaw—d. March 3, 1988, 
Kassel, W.Ger.), Polish-born Mexican Violin­
ist noted for his performances of the major 
repertory.

Szeryng studied with Carl Flesch iii Berlin 
and with Jacques Thibaud in Paris. He made 
his debut in 1933, and from 1933 to 1939 he 
was a composition student of Nadia Boulanger 
in Paris. During World War II he was on the 
staff of the Polish government-in-exile. Fluent 
in seven languages, he worked as a transla­
ter and traveled to Mexico to find homes 
for refugees. He gave more than 300 concerts 
for Allied troops in Europe, Asia, Africa, and 
North and South America. He became a pro­
fessor at the University of Mexico in 1943 
and a Mexican Citizen in 1946.
Encouraged by Artur Rubinstein, he resumed 

his concert career in 1954 and soon gained 
recognition for his technical command and 
stylistic elegance. He made numerous record- 
ings, including all of Mozart’s works for violin 
and orchestra and J.S. Bach’s solo sonatas and 
partitas. He became a special music advisor 
to UNESCO in 1970 and served as a cultural 
ambassador for Mexico.
Szilard, Leo (b. Feb. 11,1898, Budapest—
d. May 30, 1964, La Jolla, Calif., U.S.), Hun- 
garian-born American physicist who helped 
conduct the first sustained nuclear chain re­
action and was instmmental in initiating the 
Manhattan Project for the development of the 
atomic bomb.
In 1922 Szilard joined the staff of the Insti­

tute of Theoretical Physics at the University 
of Berlin. When the Nazis came into power 
in 1933, he went to Vienna and, in 1934, to
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London, where he joined the physics staff of 
the medical college of St. Bartholomew’s Hos­
pital. There, with the British physicist T.A. 
Chalmers, Szilard developed the first method 
of separating isotopes (different nuclear forms 
of the same element) of artificial radioactive 
elements. In 1937 Szilard went to the United 
States and taught at Columbia University.
In 1939 Szilard, Edward Teller, and Eugene 

Wigner persuaded Albert Einstein to write the 
famous letter to President Franklin D. Roo­
sevelt advocating the immediate development 
of an atomic bomb. From 1942 until the end 
of the war he conducted nuclear research at 
the University of Chicago, where he helped 
Enrico Fermi construct the first nuclear reac­
tor. In 1946 he became professor of biophysics 
at Chicago.

After the atomic bomb was first used, Szi­
lard became an ardent promoter of the peace- 
ful uses of atomic energy and the interna­
tional control of nuclear weapons, founding 
the Council for a Livable World. In 1959 
he received the Atoms for Peace Award. He 
published a collection of satirical sketches on 
the misuse of scientific knowledge entitled 
The Voice of the Dolphins and Other Stories
(1961).
Szold, Henrietta (b. Dec. 21, 1860, Balti­
more—d. Feb. 13, 1945, Jerusalem), founder 
of Hadassah, the Women’s Zionist Organiza­
tion of America.

The daughter of a rabbi, Szold began her 
career as a teacher. In 1891 she established 
a night school for Russian Jewish immigrants 
in Baltimore, one of the first of its kind in the 
United States. A founder of the Jewish Publi­
cation Society of America (1888), she served 
until 1916 as its general editor, writer, and 
translater of Jewish classics.

On Purim day, 1912, Szold and a group of 
women founded Hadassah (Hebrew for Esther, 
the heroine of Purim), and she was elected 
president. In 1916 she organized a large med­
ical unit for Palestine, which she made her 
home soon after. The first woman elected to 
the World Zionist executive body, she held its 
portfolios of health and education.

Szold established Lemaan ha-Yeled (later re­
named the Szold Foundation), which special­
ized in child welfare and research in juvenile 
problems. In 1933 she became director of 
Youth Aliyah, a worldwide movement to res­
cue young victims of Nazism and rehabilitate 
them in Israel. Hadassah later widened its 
scope to include education and civic programs 
in the United States.
Szolnok, megye (county), east-central Hun­
gary. Situated in the Great Hungarian Plain, 
the county has an area of 2,165 square miles 
(5,608 square km) and is drained from north 
to south by the Tisza River. In the northwest 
the Zagyva River flows across the Jäszsäg, 
a marginal depression of the plain, which 
extends into Pest county and produces veg­
etables, fruit, and poultry for the Budapest 
market. East of the Tisza is the Nagykunsäg, 
which is a loess plain covered with a high- 
grade chemozem (black) soil. It is mostly 
Farmland, with high yields of wheat and corn 
(maize), while in the irrigated areas along the 
rivers there is rice farming. Apart from Szol­
nok town, the county seat, principal commu­
nities are Jaszberény, Mezötür, Karcag, and 
Törökszentmiklós. Pop. (1987 est.) 432,000.
Szolnok, town and seat of Szolnok megye 
(county), east-central Hungary, at the conflu- 
ence of the Zagyva and Tisza rivers. Under 
the Ärpäd kings (10th-15th Century) Szolnok 
was a market town and distributing centre 
for rock salt from the Maramures Mountains 
(now in Romania). In the Middle Ages it was a 
strategie settlement contested by Magyars and



Szombathely 476

Turks. In modern times it has developed as 
a transportation centre and river port, being 
the gateway to the trans-Tisza region. It is 
on the Budapest-Debrecen road, and several 
international rail lines converge on the great 
bridge over the Tisza, completed after World 
War II. A new railway station was built in 
Szolnok in 1977. In addition to having a 
large transit trade, Szolnok has several indus­
tries, manufacturing fumiture, textiles, Chemi­
cals, and paper and cellulose products. Hotels 
and baths are located on the riverbank over 
the source of subterranean waters, which are 
pumped from 3,140 ft (957 m) below ground 
and reach temperatures of 133° F (56° C). 
Of cultural interest are the Neoclassical Town 
Hall, the Szigligeti Theatre, a museum, and 
an artists’ colony. Pop. (1983 est.) 79,000.
Szombathely, German steinamanger , 
town and seat of Vas megye (county), north- 
western Hungary. Szombathely is situated on 
the Gyöngyös River, close to the frontier with 
Austria, south-southeast of Vienna and west 
of Budapest. The town is the successor to the 
Roman settlement of Savaria (Sabaria), the 
Capital of Pannonia, founded in ad  43 by 
Claudius I at the intersection of two Roman 
roads still extant. There is in the town a mosaic 
Roman pavement from the 4th-century Basil­
ica of St. Quirinus, and a Temple of Isis was 
uncovered in 1957. Following its 5th-century 
sack by the Huns, Szombathely declined for 
a long period. In the 18th Century, Maria 
Theresa of Austria made the town the seat of 
a bishopric. The Episcopal Palace (Püspökvär) 
and the fine Baroque cathedral were built be­
tween 1781 and 1813. Extensive World War II 
damage to the cathedral was repaired in 1947. 
The town developed as an important agricul­
tural centre (wines, fmit, honey) and railway 
junction. Industries include tanning, textiles,

footwear, and the manufacture of agricultural 
machinery. Pop. (1983 est.) 86,000.
Szymanowski, Karol (Maciej) (b. Oct. 6, 
1882, Timoshovka, Ukraine, Russian Em­
pire—d. March 29, 1937, Lausanne, Switz.), 
the foremost Polish composer of the early 
20th Century.

Szymanowski began to compose and play 
the piano at an early age. In 1901 he went to 
Warsaw and studied harmony, counterpoint, 
and composition privately until 1904. Find­
ing the musical life in Warsaw limiting, he 
went to Berlin, where he organized the Young 
Polish Composers’ Publishing Co. (1905-12) 
to publish new works by his countrymen. His 
compositions from this period, which include 
the opera Hagith (1913), show the influence 
of Strauss, Wagner, and Scriabin.
The advent of World War I caused Szy­

manowski to return to his homeland. Isolated 
from the European musical community dur­
ing the period from 1914 to 1917, he com­
posed copiously and studied Islämic culture 
and ancient Greek drama and philosophy. 
Szymanowski’s works from this period, which 
include Mity (1914; “Myths”), Metopy (1915; 
“Metopes”), and Maski (1916; “Masques”), 
show great originality and diversity of style. 
He softened his dynamic extremes, employed 
coloristic orchestration, and used polytonal 
and atonal material while retaining the ex­
pressive melodie style of his earlier works.

With the establishment of an independent 
Polish state in 1918, Szymanowski became 
deeply interested in the Polish folk idiom 
and tried to create a Polish national style, 
a task unattempted since Chopin. He also 
became more conservative, abandoning his 
atonal vocabulary. Living in Zakopane, the 
regional centre of the Tatra mountain peo­
ple, he adopted their tonal language, synco- 
pated rhythms, and winding melodies in his 
new style. Notable works from this period in­
clude 20 Mazurkas (1924-25) for piano and

Szymanowski
By courtesy of the Österreichische Nationalbibliothek, Vienna

the ballet Harnaste (1923-31). Szymanowski 
also traveled widely, promoting his works in 
London, Paris, and the United States and re­
ceiving international acclaim for his operas 
Hagith and Krol Roger (1918-24; “King Rog­
er”). In 1927 he settled in Warsaw to assume 
the directorship of the Warsaw Conservatory 
for five years with the aim of improving mu­
sical education in Poland. During the 1930s 
Szymanowski retreated from the direct use of 
folk music in his compositions, and though 
he continued to use folk music material, his 
forms and orchestration recall those of his ear­
lier works. Among the major works from this 
last period are the Symphony No. 4 and the 
choral works Vent Creator (1930) and Lita- 
nia Do Marti Panny (1930-33; “Litany to the 
Virgin Mary”).



T-square table: see Parsons table.
T Tauri star, any of a class of very young stars 
having a mass approximately equal to that of 
the Sun. So called after a prototype identified 
in a bright region of gas and dust known as 
the Hind’s variable nebula, the T Tauri stars 
are characterized by erratic changes in bright­
ness. They represent an early stage in stellar 
evolution, having only recently been formed 
by the rapid gravitational condensation of in­
terstellar gas and dust. These young stars are 
relatively unstable, though contracting more 
slowly than before, and will remain in that 
condition until their interior temperatures be­
come high enough to support thermonuclear 
reactions for energy generation. More than 
500 T Tauri stars have so far been observed. 
The Sun is thought to have gone through the 
T Tauri stage in its early youth.
t-test, Student’s: see Student’s t-test.
T4 (explosive): see RDX.
Ta-ang (people): see Palaung.
Ta-chien-lu (China): see K’ang-ting.
Ta-ch’ing oil field, Pinyin daq ing , oil field 
in Heilungkiang Province, China, one of the 
country’s most important sources of oil. It 
is situated in the north of the Sungari-Liao 
Basin, between Tsitsihar and Ha-erh-pin (Har­
bin), in the general vicinity of An-ta, north­
west of Ha-erh-pin. The field was discovered 
in the late 1950s, and drilling began in 1958, 
often in difficult conditions caused by the 
extreme winter cold and by deep permafrost 
in the soil. Large-scale development began in 
the early 1960s. A large refinery was built at 
the field in the 1960s, and by 1980 the field’s 
refineries were producing 128,000 barrels a 
day. A number of subsidiary Chemical plänts 
using petroleum by-products and waste have 
also been installed. A crude-oil pipeline was 
built to the port city of Ch’in-huang-tao in 
1973 and extended to the refineries of Peking 
in 1975; some of the crude oil continues by 
rail from Peking to other parts of the coun­
try. Crude oil production at Ta-ch’ing in 1980 
was estimated at roughly 50,000,000 tons, or 
nearly half of China’s total output for the year.
From the mid-1960s onward, Ta-ch’ing was 

publicized as a model centre of a large indus­
try organized on Maoist lines, being praised 
for the technical innovations devised by work­
ers and for the combination of large-scale 
industry with small local enterprises designed 
to make the community self-sufficient. The 
growth of the oil industry has been paralleled 
by the development of farms worked by the 
oil-workers’ families.
ta-chuan, Pinyin d azh uan  (Chinese: “large 
seal” script), in Chinese calligraphy, script 
evolved from the ancient scripts chia-ku-wen

Ta-chuan from a bronze kuei, 779 b c , 
Chou dynasty; in the National Palace 
Museum, Taipei
By courtesy of the National Palace Museum, Taipei, 
Taiwan, Republic of China

and ku-wen(qq.v.) by the 12th Century bc and 
developed during the Chou dynasty (1122— 
221 bc). It is the earliest form of script to 
be cultivated later into an important related 
art form, chuan-shu (“seal script”), so called 
because long after it had been superseded as a 
current writing style, it continued to be used 
for the carving of seals. Originally, ta-chuan 
must have been written with a brush and ink 
ór lacquer on wood or bamboo tablets or silk. 
The style is not unlike ku-wen and is charac­
terized by an austere balance of straight and 
curvilinear lines of uniform thickness ending 
in blunt stops.
T’a-ho (China): see Lo-ho.
Ta Hsing-an Ling (China): see Greater 
Khingan Range.
Ta hsüeh (Chinese: “Great Leaming”), Pinyin 
da  xue , brief Chinese text generally attributed 
to the ancient sage Confucius (551-479 bc) 
and his disciple Tseng-tzu. For centuries the 
text existed only as a chapter of Li chi (“Col­
lection of Rituals”), one of the Five Classics 
(Wu Ching) of Confucianism. When Chu Hsi, 
a 12th-century philosopher, published the text 
separately as one of the “Four Books” (Ssu 
shu), it gained lasting renown.

Ta hsüeh States that world peace is impos- 
sible unless a ruler first regulates his own 
country. But no ruler can do this without first 
setting his own household in order. This ac­
tion in turn presupposes that he has oriented 
his personal life by rectifying his heart and ac­
quiring sincerity. These virtues are the natural 
consequence of expanded wisdom that results 
from investigating all things. Ta hsüeh thus 
views good government and world peace as 
inseparably bound up with a ruler’s personal 
virtue that begins to flourish when study de­
velops into wisdom.

In a preface to Ta hsüeh, Chu Hsi explained 
that the treatise is a means to personal de­
velopment. Each individual, he says, must 
cultivate benevolence (jen), righteousness (/), 
propriety (//), and wisdom (chih), but virtue 
will not be acquired in equal measure by all. 
Heaven, therefore, will see to it that the most 
virtuous man will rule—as was the case with 
Fu Hsi, Shen Nung, Huang Ti, Yao, and 
Shun (the five legendary rulers during China’s 
prehistorie golden age). See also Ssu Shu.
Ta-hsüeh Mountains, Wade-Giles roman- 
ization ta-hsüeh shan , Pinyin dax u e  shan , 
also called szechwanese alps or sino-ti- 
betan chain, great mountain range in the 
west of Szechwan Province, China. These 
enormously high and rugged mountain chains 
were formed around the eastem flank öf the 
ancient stable block of the Tibetan Plateau; 
formation occurred during successive foldings 
that took place in the final phase of the 
Jurassic mountain-building process, as well as 
during the Cretaceous Period, and during the 
Himalayan earth movements that occurred in 
the Tertiary Period. Throughout the complex 
system, metamoiphic rocks, schists, quartzites, 
and metamorphic limestones are the predomi- 
nant rock formations, with massive intrusions 
of granite. The ranges form a part of the vast 
belt of folding that continues southward into 
the Indochinese Peninsula. The area was fur­
ther uplifted in Quatemary times.
The Ta-hsüeh Mountains are not a sin­

gle range, but a series of north-south ridges 
drained by a series of tributaries of the Yangtze 
River, which flow north to south. The most 
important of the rivers are the Ya-lung Chiang 
and, further west, the Chin-sha Chiang. The 
mountains are almost Himalayan in scale, 
with many peaks rising to more than 20,000 ft 
(6,000 m). The highest peak of all, Kung-k’a 
Shan (Minya Konka), rises to 24,790 ft. Much 
of the highest land is covered with snow, and 
Kung-k’a Shan has a complex of glaciers. The 
snow line is between 16,500 and 19,000 ft. 
The mountains are still thickly forested on
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the eastem flank, with mixed forests of birch, 
hemlock, poplar, and aspen below about 8,200 
ft. From there to about 13,000 ft are fir 
and spruce forests. In the drier northem area, 
grasslands or mixed forests of pine and oak 
are common. Above 13,000 ft, the tree cover 
gives way to Alpine pasture and grassland. The 
Vegetation, however, and the climatic regime 
vary greatly over comparatively small areas 
because of the influences of altitude and the 
terrain. The area has only scattered patches of 
cultivated land, mostly occurring in the allu­
vial fans of the wider river valleys. Wheat and 
com (maize) can be grown up to about 9,200 
ft in favourable positions; above that altitude, 
hardy oats, barley, potatoes, and beans are the 
chief crops.

The Chinese population is mostly clustered 
around the few towns located on the caravan 
trails that cross the area into the Tibetan Au­
tonomous Region. Most of the inhabitants are 
pastoral Tibetans. There is confusion about 
the names given to the various ranges. Usu­
ally the great range on the Szechwan border 
between the Ta-tu Ho (river) and Ya-lung 
Chiang is called the Ta-hsüeh Mountains 
(meaning “great snow mountains”), while the 
range beyond, between the Ya-lung Chiang 
and the Chin-sha Chiang, is known as the 
Sha-lu-li Shan. The southem part of this 
range, however, which is well over 20,000 ft 
in altitude and is permanently snow-covered, 
is also known as the Ta-hsüeh Mountains or 
as the Mu-la Shan.
Ta-hu-erh (people): see Daghur.
Ta-i (Chinese emperor): see T’ang.
Ta-li, Pinyin dali, city in west central Yun­
nan Province (sheng), China. It is a county 
(hsien) seat in Ta-li-pai-tsu (Ta-li Pai) Au­
tonomous Prefecture (tzu-chih-chou). Ta-li is 
situated in a fertile basin on the west side of 
Erh Hai (lake).

Ta-li was the traditional political and com­
mercial centre of Yunnan, located on the ma­
jor trade route to Burma and northem India. 
The area, which was known to the Chinese 
under the name K’un-ming, was originally oc­
cupied by tribes known as the Pai-man, and 
from the Ist Century bc onward was the site 
of an outpost of Chinese government. In the 
6th Century the Chinese lost what little control 
they had had in the area. After 738 a power­
ful state, Nan-chao, grew up in Yunnan and 
established a city nearby called Ta-li. In the 
early 9th Century this became the Capital of 
the Nan-chao state and subsequently (937) of 
the Ta-li kingdom, which succeeded the state 
in its control of Yunnan. A successor state, 
Hou-li, lasted from 1094 until the Mongol 
conquest of the area in 1253.

The Mongols, however, transferred the polit­
ical Capital of their new province of Yunnan 
to K’un-ming, farther east. By the mid-20th 
Century, Ta-li had lost its commercial impor­
tance to Hsia-kuan, farther south along the 
lake, and had declined to minor importance. 
Pop. (mid-1970s est.) 10,000-50,000.
T’a-li-mu Ho (China): see Tarim River. 
T’a-li-mu P’en-ti (China): see Tarim Basin. 
Ta-lien (China): see Lü-ta.
Ta-mo (Buddhist monk): see Bodhidharma.
Ta-pa Mountains, Wade-Giles romaniza- 
tion ta-pa  shan , Pinyin daba  shan , moun­
tain range dividing Szechwan from Shensi 
provinces, China. Like the Tsinling Shan 
(mountains) to the north, from which it is 
separated by the Han Shui (river) Valley 
and the basin near Han-chung in Shensi, it 
is an eastward continuation of the Kunlun 
Mountains. The Ta-pa range is a broad belt 
of mountains running roughly northwest to
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southeast, forming the northem rim of the 
Szechwan Basin and joining the Wu Shan of 
the Yangtze Gorge region in the east. It is not 
so high or so massive a divide as the Tsinling, 
but its average altitude is more than 6,500 ft 
(2,000 m), while individual peaks in the east 
and substantial sections of the range further 
west reach 7,200-8,800 ft. It has a very com­
plex river system but generally divides the 
drainage of the Yangtze River from that of 
the Han Shui System. In the west, however, 
the Chia-ling Chiang (river), which rises in the 
Tsinling Shan, cuts through the Ta-pa Moun­
tains, affording the chief route from Shensi 
into Szechwan and the Southwest. Much of 
the range consists of dolomitic limestones 
(carbonate rocks).

The use of the term Ta-pa Mountains to 
describe the entire range is an innovation of 
Westem geographers. The term properly ap- 
plies to the ranges south of the Han-chung 
area, also called the Pa Shan. This section is 
also called the Mi-ts’ang Shan, after one of its 
major peaks, Mi-ts’ang (8,110 ft). The term 
Chiu-lung Shan (or Chiu-t’iao Shan) is also 
sometimes used for the eastem section of the 
range. In the central section, to the east of 
Yang-hsien (Shensi), there is a series of high 
ridges with a north-south axis, known as the 
Hsing-tzu Shan.

The Ta-pa Mountains are veiy sparsely peo- 
pled, and much of them remain under virgin 
forest in spite of human settlement that has 
occurred since the 18th Century. The westem 
extremity of the range is comparatively dry 
and has a less heavy forest cover.
Ta-pieh Mountains, Wade-Giles roman- 
ization ta-pieh shan* Pinyin dabie shan , 
mountain ränge in central China. It has a 
roughly northwest to southeast axis, which 
forms the watershed between the Upper Huai 
Ho (river) and the Yangtze River and also 
marks the boundary between Hupeh Province 
and its eastem and northem neighbours, the 
provinces of Honan and Anhwei. The name 
Ta-pieh Mountains properly belongs to the 
southeastem, higher section of the range bor- 
dering Anhwei, but the term is often used to 
include the northwestward extensioh, to the 
west of Kuang-shui in Hupeh, which is prop­
erly called the T’ung-pai Shan. The ranges are 
sometimes known in Westem literature as the 
Huai-yang Shan.

The average elevation of the westem half of 
the range is only 1,000-1,300 ft (300-400 m). 
The only peaks that are comparatively high 
are T’ung-pai Shan itself (3,740 ft) and Ch’i- 
chien Feng (3,317 ft) at the extreme westem 
end of the range. The southeastem end of the 
range, the Ta-pieh Mountains proper, forms 
a much more complex and formidable bar- 
rier, averaging more than 3,300 ft in height. 
Its highest peak, Huo Shan, reaches 5,820 ft, 
and several others exceed 5,000 ft. Three of 
the ridges there, Ta-fu Shan, Ho Shan, and 
Pei-hsia Shan, extend into the Huai plain and 
merge into the Hua-yang Shan ridge, which 
forms a watershed of low hills between the 
Huai Ho and the Yangtze.
The area has a complex stmcture. The gen­

eral fold axis of the mountains, running north­
west to southeast, represents the eastward end 
of the great Tsinling Shan range and of the 
Fu-niu Shan beit of folding. The secondary 
axes of the Ta-fu Shan and other ranges are 
connected with the major structures of the 
area south of the Yangtze. As a result of the 
stresses between these various structures, the 
area is liable to frequent earthquakes.

The Ta-pieh is still largely forested and pro­
duces great quantities of timber and bamboo. 
Its large stands of oak and cork oak make 
it China’s chief cork-producing area. Large 
quantities of high-quality teas are also grown

in the area. The main areas of agriculture are 
limited to valleys and small mountain basins. 
In recent centuries some upland was cleared 
and planted with com (maize), sweet potato, 
hemp, and wheat, but serious soil-erosion 
problems resulted.
The main route across the Ta-pieh Moun­

tains proper is from Ma-ch’eng in Hupeh to 
Huang-ch’uan in Honan in the Huai Valley. 
Further west the main railway and highway 
north from Wu-han (Han-k’ou) cross by rela­
tively easy passes.
Ta-Sunko-Witko (Sioux Indian chief): see 
Crazy Horse.
Ta Ti (Chinese emperor): see Sun Ch’üan.
Ta-ts’ang Ching (Chinese: “Great Störehouse 
Scripture”), Japanese daizö-kyö, the total 
body of Buddhist literature deemed canonical 
in China and Japan and comprising works 
of the most varied character numbering more 
than 2,000 in the Standard Chinese edition and 
more than 3,000 in the latest Japanese edi­
tion. Unlike canons of the southem schools, 
this vast “storehouse” continued to expand 
for many centuries. It began with translations 
of Sanskrit texts in the Ist Century, and these 
translations, which make up the bulk of the 
collection, continued to be made until the 8th 
or 9th Century. Many of the Sanskrit works 
have perished and are known only from their 
Chinese (or Tibetan) translations.
The Ta-ts’ang Ching includes the Hinäyäna, 

or Theraväda, canonical works, particularly 
their Sarvästiväda (Doctrine That All Is Real) 
versions. All the great and minor Mahäyäna 
sütras are there, often in multiple transla­
tions, together with numerous commentaries 
and dissertations, both Indian and Chinese. 
Also included are many late Tantric treatises, 
many ecclesiastical histories and hagiographic 
works by Chinese authors, and a considerable 
quantity of religious poetry composed during 
the Yüan and Ming dynasties (13th-17th Cen­
tury).
Ta-tu, Pinyin d a d u , also spelled ta id u , 
Mongol KHANBALiQ, the city of Peking (q.v.) 
under the Mongols.
Ta-t’ung, Pinyin datong , city, northern 
Shansi Province (sheng), China. It is a 
prefecture-level municipality (shih) and is the 
administrative centre for Yen-pei Prefecture 
(ti-ch’ü). The city is situated at the northern

Temple at Yün-kang near Ta-t’ung, Shansi Province, 
China
Jorgen Bitsch— Black Star/EB Inc.

limits of traditional Chinese settlement, stand­
ing just inside the Great Wall on a fertile 
plain watered by the Sang-kan Ho (river) and 
its tributaries.

During the 2nd and Ist centuries bc, the 
region was the headquarters for the eastem 
frontier command of the Han armies protect- 
ing the region against the tnilitant, nomadic 
Hsiung-nu. After the Ist Century ad  the area 
was lost by the Chinese and was recovered by 
them only in the latter half of the 3rd Century. 
In a d  398 the Toba founders of the Northem 
Wei dynasty established and maintained their 
Capital there even when they controlled all of 
North China. The seat of their dynasty was 
finally transferred south to Lo-yang in Honan 
Province at the end of the 5th Century. The 
city of Ta-t’ung was walled in 421, the outer 
wall being some 10 mi (16 km) iri circumfer- 
ence. Vast numbers of Chinese were forcibly 
removed from elsewhere in the North to set- 
tle the area. In spite of the logistic problems 
arising from having a Capital far from the rich 
revenue-producing parts of the North Chinese 
empire, the city was of considerable size and 
splendour. In addition to its palaces and of­
ficial buildings, constmcted by the Wei royal 
family, who were pious Buddhists, the exten­
sive Buddhist cave temples öf Yün-kang were 
also built during that period on the western 
outskirts of the city.

After the transfer of the Capital, the city was 
sacked and abandoned. In the ensuing period 
it underwent many changes of name. In the 
early part of the T’ang dynasty (618-907) it 
became the seat of Yün-chou Prefecture. At 
that time it had only a scattering of Chinese 
settlers, and in the 8th Century—when Ta- 
t’ung first appeared as the name of the prin­
cipal army quartered in the area—it was the 
centre of an extensive program of military col- 
onization. In 947 the area was ovemm by the 
Khitan (a Ural-Altaic people of Manchurian 
origin who mied North China, Manchuria, 
and Mongolia) and once again became an 
important administrative centre. Under the 
Khitan (who mied the Liao dynasty until 
1125) and their successors, the Chin, the city 
was the westem Capital. Under the Yüan dy­
nasty (1279-1368) it was known as Ta-t’ung. 
With the establishment of the Ming dynasty 
(1368-1644) and the resurgence of a central- 
ized China, Ta-t’ung once again became a 
major Chinese strategie centre, constituting a 
stronghold in the line of defense against the 
Mongols. It was again walled in the late 14th 
Century. From Ming times onward it was in­
corporated into Shansi Province. In 1912 it 
revertedto the status of a county (hsien). From 
1914 to 1928 it was the administrative cen­
tre of Yen-men circuit (taó). Under Japanese 
occupation during World War II, it was the 
headquarters of the Chin-pei administrative 
area, covering northem Shansi.

Ta-t’ung’s growth as a modem city began 
in 1917 with the completion of the railway 
linking it to Peking and Tientsin. The line 
was extended westward to Hohhot and Pao- 
t’ou (both in Inner Mongolia) in 1920-21, 
after which the city was also linked with cen­
tral and Southern Shansi by a line to T’ai- 
yüah. In the 1950s its importance increased 
with the completion of the westem rail link 
with Lan-chou in Kansu Province and Wu- 
lu-mu-ch’i (Ürumchi) in Sinkiang Uighur Au- 
tonompüs Region, and of the northern line 
to Ulaanbaatar, Mongolia, and to Siberia. Ta- 
t’ung was also the centre of a local road 
network into Inner Mongolia; it became a 
collecting and commercial centre for the sur­
rounding Chinese agrarian population and for 
the Mongolians in the Wu-lan-ch’a-pu and 
Hsi-lin-kuo-le leagues (meng) in Inner Mon­
golia.

Local industries include food processing, 
flour milling, and oil pressing; and the city 
is also a centre for grain, wool, hides, and 
textiles. To the Southwest is a rich coalfield,



one of the most productive in China. Ta-t’ung 
has become a centre for engineering industries 
and manufactures agricultural machinery and 
implements. Ta-t’ung is also a large producer 
of cement.
Ta-t’ung preserves many ancient buildings 

and monuments, some dating to the Liao and 
Chin periods. In addition to the caves at Yün- 
kang, the Shan-hua Ssu (temple) and Hua-yen 
Ssu are well-known. To the north of the city 
is the large tomb of the mother of the founder 
of the Northem Wei Capital. Pop. (1982) 962,- 
470.
Ta-yeh, Pinyin day e , city in eastem Hupeh 
Province {sheng), China. Ta-yeh is a county 
{hsien) seat incorporated in the prefecture- 
level municipality {shih) of Huang-shih. It is 
situated on the south bank of the Yangtze 
River about 50 mi (80 km) southeast of Han- 
k’ou (Wu-han). The site is low-lying and has 
many swamps and lakes, but in the northwest 
of the county there is a belt of hills con­
taining iron deposits. These had been known 
from early times, and the T’ang dynasty (618- 
907) had a government smelter there in the 
8th Century. The county was established in 
955 under the Nan-t’ang State, and its name 
means “great smelter.” In the lOth and 1 lth 
centuries the area also produced copper.

Its modem importance, however, began in 
1890, when a factory was built at Han-k’ou to 
produce steel rails for the railway projected be­
tween Peking and Han-k’ou. Iron-ore deposits 
were sent from Ta-yeh by rail to the Yangtze 
at Huang-shih for shipment to Han-k’ou. The 
enterprise, however, suffered from inappropri- 
ate equipment, bad management, and lack of 
fuel. In 1895 the government tumed the en­
terprise over to private interests. A source of 
coking coal was discovered in P’ing-hsiang in 
Kiangsi Province, and a railway was built in 
1903-05 to bring the coal to the Yangtze. The 
Han-yang Ironworks of Han-k’ou, the Ta-yeh 
iron mines, and the P’ing-hsiang coal mines 
were then incorporated into a single concern, 
the Han-Yeh-p’ing Iron and Coal Company. 
In years when coal was scarce, however, iron 
ore was exported to Japan.
The Company meanwhile experienced fi­

nancial difficulties and survived largely on 
Japanese loans that were contingent on the ex­
port of ore, and later pig iron, to Japan. From 
1913 onward the Company was entirely in 
the hands of its Japanese creditors. A further 
Japanese loan was used to erect smelters at Ta- 
yeh itself, which came into Operation in 1923— 
25. The worldwide collapse of the market for 
iron after World War I, however, mined the 
parent ironworks. By 1922 the Han-yang plant 
had been shut down, and with the end of a 
market for coke, the P’ing-hsiang coal mines 
ceased production in 1925. Ta-yeh, moreover, 
until 1915 the only major producer of iron ore 
in China, was increasingly rivaled by Japanese- 
controlled mines and steelworks in Manchuria 
(Northeast Provinces). Although iron ore con­
tinued to be shipped to Japan from Ta-yeh, 
the amounts diminished. At the outbreak of 
the Sino-Japanese War in 1937, some of the 
equipment at Han-yang was shipped to Sze­
chwan Province to provide an industrial base 
for the Chinese Nationalist forces. Between 
1939 and 1945 the Japanese brought Ta-yeh 
back into production, both for pig iron and 
for steel, although on a relatively small scale. 
After 1949, under the Communist govem- 

ment, Ta-yeh became the site of a steel plant, 
subordinate to the vast new iron and steel 
complex at Han-k’ou, which came into large- 
scale Operation in 1957. Steel production used 
not only local pig iron but also large quantities 
of low-phosphoms iron from Yang-ch’üan in 
Shansi Province. Vast quantities of ore were 
also shipped to the iron and steel complex at 
Han-k’ou. Ta-yeh is also the site of a ther­
mal power plant, using anthracite coal from 
the O-nan coalfields, which is a major power

source for Huang-shih and Han-k’ou. There is 
also a large Chemical fertilizer plant, as well as 
textile mÜls using the cotton that grows abun- 
dantly in the surrounding plain area. Copper is 
mined in the region. Pop. (1970 est.) 10,000- 
50,000; (mid-1970s est.) fewer than 10,000.
Ta Yü, Pinyin da  y u  (Chinese: “Yü the 
Great”), in Chinese mythology, the Tamer of 
the Flood, one of China’s saviour-heroes and 
reputed founder of China’s oldest dynasty, the 
Hsia. One legend among many recounts Ta 
Yü’s extraordinary birth: a man called Kun 
was given charge of Controlling a great deluge. 
To dam the water, he stole from heaven what 
seems to have been a piece of magie soil. An- 
gered by the theft, the Lord on High issued 
an order for his execution. After three years,

Ta Yü, painting on silk; in the National Palace 
Museum, Taipei
By courtesy of the National Palace Museum, Taipei, Taiwan,
Republic of China

Kun’s miraculously preserved body was slit 
open and a son brought forth. This was Ta Yü 
who, after years of strenuous labour, provided 
outlets to the sea through dredging, with the 
aid of dragons, thus malang the world suitable 
for human habitation.
Ta Yün-ho (China): see Grand Canal. 
Taabwa (people): see Tabwa.
Taaffe, Eduard, Graf von (count of) (b. 
Feb. 24, 1833, Vienna—d. Nov. 29, 1895, 
Ellischau, Bohemia, Austria-Hungary), states­
man and twice prime minister of Austria 
(1868-70 and 1879-93) who controlled most 
of the empire’s quarreling nationalities and 
forged a conservative coalition that remained 
in power longer than any other ministry dur­
ing the reign of the emperor Francis Joseph. 
Taaffe, who was of Irish descent and was 

Francis Joseph’s boyhood friend, entered the 
Austrian civil service in 1852 and rose rapidly. 
After serving as govemor of Upper Austria, 
minister of the interior, and minister of de­
fense and public security, he became prime 
minister in 1868 but resigned in 1870 because 
his advocacy of concessions to the Czechs 
caused a government crisis. Again minister of 
the interior (1870-71 and 1879) and govemor 
of Tirol from 1871, he retumed as prime min­
ister in August 1879, governing for the next 14 
years with the support of conservative clericals
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and Polish and Czech landowners, a coalition 
that became known as Taaffe’s Iron Ring. 
His greatest success was the restoration of a 
modicum of order by granting concessions to 
the nationalist aspirations of Poles and Czechs 
and bringing them into the Habsburg civil

Taaffe, lithograph by August Schubert
By courtesy of the Bild-Archiv, Österreichische 
Nationalbibliothek, Vienna

service. The demands of the Czech national­
ists became increasingly radical, however, and 
Taaffe finally lost control of his coalition, 
resigning over the Reichsrat’s (parliament’s 
lower house) rejection of his enlarged suffrage 
bill in November 1893.
Taal Lake, lake in Batangas province, south­
westem Luzon, Philippines, occupying a vol­
canic crater with a maximum width of 15 mi 
(24 km), at less than 10 ft (3 m) above sea 
level. It has an area of 94 sq mi (244 sq km) 
and is the country’s third largest lake. Within 
the lake rises Volcano Island (984 ft), which 
itself contains another small crater (Yellow 
Lake). Volcano Island, called Taal Volcano, 
rises to 984 ft above sea level. It has erupted 
25 times since 1572, most recently in 1970.
The outer flanks of the old caldera rise gently 

to cliffs that reach a high point in the southeast 
at Mt. Macalod (3,107 ft). Taal Lake, within 
a national park, is a major tourist attraction; 
it is most commonly viewed from Tagaytay 
Ridge in the north. The Pansipit River drains

Taal Lake and crater, Luzon, Philippines
By courtesy of Philippine Airlines

the lake into Balayan Bay of the South China 
Sea through a breach in the cliffs to the South­
west.
Taban lo Liyong: see Liyong, Taban lo.
Tabaqah Dam, Tabaqah also spelled tabqa 
(Syria): see Euphrates Dam.
Tabarï, at-, in füll abü  ja'far  m uham - 
MAD IBN JARÏR AT-TABARÏ (b. C. 839, Amol, 
Tabaristän [now Iran]—d. 923, Baghdad), 
Muslim scholar, author of enormous com­
pendiums of early Islämic history and Qur’anic 
exegesis, who made a distinct contribution 
to the consolidation of Sunnï thought dur­
ing the 9th Century. He Condensed the vast 
wealth of exegetical and historical erudition of



Tabariya, Buhayrat 480

the preceding generations of Muslim scholars 
and laid the foundations for both Qur’anic 
and historical Sciences. His major works were 
the Qufän Commentary and the History of 
Prophets and Kings (Ta’rïkh ar-Rusül wa al- 
Mulük).

Life. The young at-Tabari demonstrated a 
precocious intellect and joumeyed from his 
native town to study in the major centres of 
learning in Iraq, Syria, and Egypt. Over the 
course of many years he collected oral and 
written material from numerous scholars and 
libraries for his later work. At-Tabari enjoyed 
sufficiënt financial independence to enable 
him to devote the latter part of his life to 
teaching and writing in Baghdad, the capita! 
of the 'Abbäsid caliphate, where he died in 
923. The times in which he lived were marked 
by political disorder, social crisis, and philo- 
sophical-theological controversy. Discontent, 
of diverse cause and circumstance, brought 
open rebellion to the very heart of the Caliph’s 
empire, and, like all movements of socioeco- 
nomic origin in medieval Islam, sought legit- 
imacy in religious expression directed against 
the official credo of Sunnï orthodoxy.

At-Tabari rejected out of hand the ex­
treme theological positions of these Opposition 
movements, but at the same time he also re- 
treated from the embrace of the ultraorthodox 
Sunnï faction, the Hanbalï (a major school 
of Islämic law), which was represented most 
powerfully in the Capital itself. An indepen­
dent within orthodox ranks, he established 
his own school of jurisprudence, which did 
not long survive his own death. He never­
theless made a distinct contribution to the 
consolidation of Sunnï thought during the 9th 
Century. What at-Tabari accomplished for his­
torical and Qur’änic studies consisted less in 
the discovery and initial recording of mate­
rial than in the sifting and reorganization of 
it. His achievement was to condense the vast 
wealth of exegetical and historical erudition of 
the preceding generations of Muslim scholars 
(many of whose works are not extant in their 
original form) and to lay the foundations for 
both Qur’änic and historical Sciences.
Major works. His life’s labour began with 

the Qur’än Commentary and was followed by 
the History of Prophets and Kings. At-Tabari’s 
History became so populär that the Sämänid 
prince Mansür ibn Nüh had it translated into 
Persian (c. 963).

In the Commentary, at-Tabari’s method of 
composition was to foliow the Qur’än text 
word by word, juxtaposing all of the juridi- 
cal, lexicographical, and historical explana- 
tions transmitted in reports from the Prophet 
Muhammad, his companions, and their fol- 
lowers. To each report (Hadith) was affixed a 
chain of “transmitters” (isnäd) purporting to 
go back to the original informant. Divergent 
reports were seldom reconciled, the scholar’s 
only critical tooi being his judgment as to the 
soundness of the isnäd and not of the content 
of the Hadith. Thus plurality of interpretation 
was admitted on principle.

The History commenced with the Creation, 
followed by accounts regarding the patriarchs, 
prophets, and rulers of antiquity. The history 
of the Säsänian kings came next. For the 
period of the Prophet’s life, at-Tabari drew 
upon the extensive researches óf 8th-century 
Medinan scholars. Although pre-Islämic in­
fluences are evident in their works, the Med­
inan perspective of Muslim history evolved 
as a theocentric (god-centred) universal his­
tory of prophecy culminating in the career of 
Muhammad and not as a continuüm of tribal 
wars and values.

The sources for at-Tabari’s History covering 
the years from the Prophet’s death to the fall 
of the Umayyad dynasty (a d  661-750) were 
short monographs, each treating a major event

or the circumstances attending the death of 
an important person. At-Tabari supplemented 
this material with historical reports embod- 
ied in works on genealogy, poetry, and tribal 
affairs. Further, details of the early 'Abbäsid 
period were available to him in a few his­
tories of the caliphs that unfortunately have 
come down only in the fragments preserved 
by at-Tabari. Almost all of these accounts re­
flected an Iraqi perspective of the community; 
coupled with this is at-Tabari’s scant atten­
tion to affairs in Egypt, North Africa, and 
Muslim Spain, so that his History does not 
have the secular “universal” outlook some­
times attributed to it. From the beginning of 
the Muslim era (dated from 622, the date of 
the hijrah—the Prophet Muhammad’s migra- 
tion from Mecca to Medina), the History is 
arranged as a set of annals according to the 
years after the hijrah. It terminates in the year 
915.

Views of history. Obviously, at-Tabari 
could not sustain his preference for reports 
originating with the Prophet and the pious 
scholars of the early community known as 
as-salaf His judgment of a report’s reliability 
was now based upon the largely theoretical 
criterion that it should originate with either 
an eyewitness or a contemporary informant. 
This posed a problem for which at-Tabari had 
no practical solution. Oftentimes he placed 
separate accounts of an event side by side 
without editorial comment. He saw no rele- 
vance in searching for the nature and causes 
of events, for any ultimate explanation lay 
beyond history itself and was known to God 
alone. Prophetie tradition, like the Qur’än, 
provided positive commands and injunctions 
from God. History pointed to the conse- 
quences of heeding or ignoring him. For at- 
Tabari, therefore, history was the divine will 
teaching by example. (D.Wa.)
b i b l i o g r a p h y . Franz Rosenthal, A  H is to ry  o f  
M u slim  H isto r iograph y, 2nd ed. (1968); O. 
Loth, “Tabari’s Korankommentar,” Z eitsch rift de r  
deu tsch en  M orgen lan d isch en  G esellschaft, 35:588— 
628 (1881). A French translation of the abridged 
Persian version was made by H. Zotenberg, en­
titled C h ro n iq u e  d e  T abari (reprinted 1958). E. 
Marin translated a portion of the H is to ry  into 
English, entitled The R eign  o f  a l-M u ’ta s im  (1951). 
The C o m m e n ta r y  has been edited by M.M. and 
A.M. Shakir (1954-, ) under the title T afsir  al- 
T abari. M.J. de Goeje, et al. edited the H is to ry ,  
known as the A nnals, 15 volumes with index and 
glossary (1879-1901, reprinted 1964). A new trans­
lation of the H is to ry  is in progress. The first three 
volumes are T h e ‘A b b ä s id  R evo lu tion , trans, and 
ed. by John Alden Williams (1985); T h e R etu rn  o f  
th e  C a lip h a te  to  B aghdad, trans, and ed. by Franz 
Rosenthal (1985); and T h e C ris is  o f  th e  'A b b ä s id  
C aliph a te , trans, and ed. by George Saliba (1985).
Tabarlyä, Buhayrat (Israel): see Galilee, Sea 
of.
Tabasco, state, southeastem Mexico, 
bounded on the northwest by the Bay of 
Campeche of the Gulf of Mexico, east by 
Campeche, southeast by Guatemala, south by 
Chiapas, and west by Veracmz. Tabasco’s 
9,756-sq-mi (25,267-sq-km) territory is gener­
ally low and flat, largely covered with lagoons 
and swamps but with a higher area in the south 
and southeast. It is drained by the Grijalva 
(also known as the Tabasco) and Usumacinta 
rivers, which, with their tributaries, act as the 
principal avenues of transportation.

Pre-Columbian Indian cultures included 
those of the Quiché Maya, Olmec, Tabasca, 
and Nahuatl. In 1518 Juan de Grijalva vis­
ited the area. In 1519 Hemän Cortés first 
clashed with the Indians, and Francisco de 
Montejo partially subdued them in the 1530s 
and 1540s. Tabasco, an Indian name mean­
ing “damp earth,” became a state in 1824. 
Agriculture (the raising of cacao, copra, com 
[maize], sugarcane, and bananas), forestry (es­
pecially mahogany and red cedar), beekeep- 
ing, fishing in the Gulf of Mexico, and cattle

raising provided much of the state’s income 
until the 1960s, when the potential petroleum 
wealth began to be exploited.

The state’s major petrochemical facilities are 
at Ciudad Pemex and La Venta, utilizing oil

Olmec colossal basalt head in the Museo de la 
Venta, an outdoor museum near Villahermosa, 
Tabasco, Mexico
©  Robert Frerck— Odyssey Productions

from more than 30 fields in the state, many 
discovered in the mid- and late 1970s. Villa­
hermosa (q.v.\ the state Capital, is accessible 
by road and air and, via Teapa, rail. The prin­
cipal port is Frontera, on the mouth of the 
Grijalva. Pop. (1984) 1,208,000.
tabasco, hot red pepper, a variety of Cap­
sicum frutescens of the Solanaceae, or night- 
shade, family. See pepper.
Tabasco Plain, tropical lowland on the Gulf 
of Mexico, Tabasco state, southeastem Mex­
ico. Occupying the Coastal lowlands south of 
the Isthmus of Tehuantepec and north of the 
Yucatan Peninsula, the Tabasco Plain is a hot 
and humid land made up of alluvial materi­
als deposited by the Grijalva and Usumacinta 
rivers and is covered with dense, tropical for­
est. Rainfall is heavy, and lagoons and swamps 
are common on the low-lying delta lands, 
where annual floods inundate enormous areas. 
Tabasco was one of the original homelands

Oil refinery on the Tabasco Plain, near Villahermosa, 
Mexico
©  Robert Frerck— Odyssey Productions

of the Olmec, a preclassic people whose im­
pact on succeeding Mexican and Mayan cul­
tures was great. The first Europeans to enter 
the region were Juan de Grijalva (1518) and 
Hemän Cortés (1519), but control was not 
wrested from the Indians by the Spanish for 
another 20 years and only after bitter fight-



ing. The Tabasco Plain was the scene of more 
fighting during Mexico’s war with France in 
the 1860s.

The fertile soil of the plain yields crops of 
bananas, coconuts, cacao, coffee, and sugar­
cane; various hardwoods are processed. The 
discovery of abundant reserves of oil in the 
late 1970s brought a significant influx of peo­
ple to the once sparsely populated region.
Tabataba’i, Sayyid Zia od-Din (b. c .
1888—d. Aug. 29, 1969, Tehrän), Iranian 
statesman who led the coup d’état of 1921 in 
which he was made prime minister.

Tabataba’i became prominent during World 
War I as the editor of a pro-British newspaper, 
Rdd  (“Thunder”). In 1919 he led a quasi- 
diplomatic mission to negotiate a commercial 
agreement with the anti-Communist Russian 
revolutionaries at Baku. On his retum to Iran 
he joined a secret nationalist society, An- 
juman-i Fulad (“The Steel Committee”), cre­
ated a coalition of anticommunist politicians, 
and masterminded the coup d’état of Feb. 21/ 
22, 1921, that made him prime minister of 
Iran. Soon after assuming that office, he quar- 
reled with the coup’s military leader, Colonel 
Reza Khan (who in 1925 became shäh of 
Iran), and in May was forced into exile. 
Tabataba’i spent the next 20 years in Pales­

tine; after the abdication of Reza Shah in 
September 1941, he retumed to Iran. In 1942 
he was elected to the Iranian Parliament, and 
in 1943 he founded the pro-British, anticom­
munist political party Iradah-yi milli (“The 
National Will”), which was active until 1951, 
at which time Tabataba’i faded from the po­
litical scene.
tabby, type of dark-striped coat colouring 
found in both wild and domestic cats. One 
of the most common coat colours, the tabby 
pattem dates back to domestic cats in ancient 
Egypt. It is a recognized colour variety in 
purebred cats and is frequently seen in cats 
of mixed ancestry. Tabby colouring is highly 
variable but, for show cats, should consist 
of the following dark markings: stripes and

Tabby
John Gajda— EB Inc.

whorls on the face and cheeks; a pattem like 
butterfly wings across the shoulders; two rings 
around the ehest; bands on the back and sides; 
and rings about the legs and tail. Allowable 
ground colours are brown, silver gray, bluish 
ivory, and reddish brown.
tabby weave (textiles): see plain weave.
Tabernacle, Hebrew mishkan (“dwelling”), 
in Jewish history, the portable sanctuary con­
stmcted by Moses as a place of worship for the 
Hebrew tribes during the period of wandering 
that preceded their arrival in the Promised 
Land. The Tabernacle no longer served a pur­
pose after the erection of Solomon’s Temple 
in Jerusalem in 950 bc.

Israel’s earliest sanctuary was a simple tent 
within which, it was believed, God manifested

his presence and communicated his will. The 
elaborate description of the Tabernacle in Ex­
odus is believed by some to be anachronistic, 
for many scholars consider the narrative as 
having been written during or after the Bab­
ylonian Exile (586-538 bc— i.e., after the de­
struction of the Jerusalem Temple).
The entire Tabernacle complex—whose spec- 

ifications were dictated by God, according to 
the biblical account—consisted of a large court 
surrounding a comparatively small building 
that was the Tabernacle proper. The court, 
enclosed by linen hangings, had the shape of 
two adjacent squares. In the centre of the east­
ern square stood the altar of sacrifice for bumt 
offerings; nearby stood a basin holding water 
used by the priests for ritual ablutions. The 
corresponding position in the westem square 
was occupied by the ark of the Law situated 
in the inner sanctuary of the Tabernacle.

The Tabernacle was constmcted of tapestry 
curtains decorated with chembim. The interior 
was divided into two rooms, “the holy place” 
and “the most holy place” (Holy of Hohes). 
The outer room, or “holy place,” contained 
the table on which the bread of the Presence 
(shewbread) was placed, the altar of incense, 
and the seven-branched candelabmm (meno- 
rah). The inner room, or Holy of Hohes, was 
thought to be the actual dwelling place of the 
God of Israel, who sat invisibly enthroned 
above a solid slab of gold that rested on the 
Ark of the Covenant and had a chemb at each 
end. This Ark was a gold-covered wooden box 
containing the tablets of the Ten Command- 
ments.
Tabernacles, Feast of (Judaism): see 
Sukkoth.
tabes dorsalis, also called progressive lo- 
comotor ataxia , rare neurologie form of 
tertiary syphilis, involving sensory deficits, 
loss of neuromuscular coordination, and di- 
minished reflexes. Symptoms of this form of 
neurosyphilis chiefly affect the legs and may 
not appear for more than 25 years after the 
initial infection. Untreated, tabes dorsalis usu­
ally makes unassisted walking impossible and 
severely debilitates the victim.

Symptoms result from degeneration of the 
dorsal roots of the spinal cord, giving it its 
name, which means “dorsal wasting.” The first 
manifestation is usually “lightning pain,” tran­
sient, stabbing pains affecting the legs; this is 
followed by loss of tendon reflexes and by pro­
gressive loss of muscular coordination (ataxia) 
causing a spasmodic, uneven walk. Victims 
become unable to sense pain, limb position, 
and temperature; these sensory deficits cause 
loss of bladder and sometimes bowel control, 
severe foot ulcerations, and Charcot joints (an 
Osteoarthritis that typically involves the knees 
and hip). Neurologie deterioration also causes 
the pupils of the eye to lose their ability to 
react to changes in light.
Tabes dorsalis is seldom fatal. Elimination of 

the causative organism, Treponema pallidum, 
with penicillin may relieve pain but does not 
reverse nervous degeneration. Therapy other- 
wise involves support of diminished functions 
and prevention of further deterioration.
Tabgatch d y n a s t y : see Wei d y n a s ty .

Tabinshwehti (b. 1512, Toungoo, Myanmar 
[Burma]—d. 1550, Pegu), king who unified 
Myanmar (reigned 1531-50). He was the sec­
ond monarch of the Toungoo dynasty, which 
his father, Minkyinyo, had founded in 1486. 
In 1535 Tabinshwehti began a military cam­

paign against the kingdom of Pegu in South­
ern Myanmar, capturing the city of Bassein 
in the Irrawaddy delta. Four years later Pegu 
feil, and Takayutpi, the Pegu king, fled to 
Prome (northwest of the present Yangon 
[Rangoon]). Employing Portuguese soldiers of 
fortune, Tabinshwehti captured the towns of 
Martaban and Moulmein in 1541, and in the 
following year he took Prome. With most of
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the southem princes his vassals, he dominated 
southem Myanmar as far south as Tavoy on 
the border of Siam (Thailand).

Although Tabinshwehti’s campaigns in 
southem Myanmar were extremely savage, he 
adopted many Mon customs, incorporated 
Mon soldiers into his army, and made the 
ancient city of Pegu his Capital in 1546. The 
king planned to use Myanmar as a base from 
which to invade Siam. His first campaign out­
side of Myanmar, however, was in Arakan, 
the kingdom to the west of the Irrawaddy 
delta, where he attempted to place a sub- 
servient local prince on the throne; his siege of 
the Capital at Mrohaung was suspended after 
the Siamese attacked Tavoy, forcing him to 
retum home. In 1548 he besieged Ayutthaya, 
the Siamese Capital, but was forced to make 
an ignominious retreat to Myanmar.

Suffering defeat in two campaigns, Tabin­
shwehti gave himself up to drink, leaving to 
his brother-in-law, Bayinnaung, the task of 
suppressing a southem revolt. In 1550 Tabin­
shwehti was assassinated by a rival prince, who 
proclaimed himself king at Pegu. Bayinnaung 
cmshed the revolt and carried on his brother- 
in-law’s work of unifying Myanmar.
tabla, pair of small drums played in the 
chamber music of northem India. The higher- 
pitched drum, also called tablä, or sometimes 
dahinä (“right”), is a one-skinned drum usu­
ally of wood and having the profile of two

Indian tablä, consisting of two drums, bahinä (left) 
and dahinä, in the James Blades Collection
James Blades

truncated cones buiging at the centre, the 
lower portion shorter. Skin tension is main­
tained by thong lacings and wooden dowels 
that are tapped with a hammer in retuning. It 
is usually tuned to the tonic, or ground note, 
of the raga (melodie pattem).
The bahinä (“left”) is a deep kettledrum, usu­

ally of copper but also of clay or wood, with 
a hoop and thong lacings to maintain skin 
tension. Pressure from the heel of the player’s 
hand varies the pitch. A disk of black tuning 
paste is placed on the skin of each drum to 
give it harmonie overtones. The dmms are 
played with the fingers and hands, the bahinä 
to the player’s left.
Tablas de Damiel National Park, nature 
reserve, located about 19 miles (30 km) north­
east of the city of Ciudad Real, south-central 
Spain. The park, created in 1973, occupies 
4,633 acres (1,875 hectares) and lies at the con- 
fluence of the Guadiana and Ciguela rivers, 
where fresh and brackish waters converge on 
the marshes and support both migratory and 
resident waterfowl year-round.
tablature, system of musical notation based 
on a player’s finger position, as opposed to 
notes showing rhythm and pitch. Tablatures 
were used for lute and keyboard music during 
the Renaissance and Baroque eras.

Lute tablatures were of three main varieties, 
French, Italian (used also in Spain), and Ger­
man. The French type, used c. 1500-c. 1800, 
proved to be the most practical and contained 
an important repertory of lute music. It used
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a staff of five (after the late 16th Century, six) 
horizontal lines, each of which represented a 
course of strings. In five-line tablature, the 
sixth course was printed below the staff Styl- 
ized letters, from b to i or k, indicated which 
fret the player was to stop to produce the 
proper note; the letter a indicated plucking 
an open string. Rhythms were indicated by 
placing note sterns above the staff. The low­
est line of tablature represented the lowest
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French lute tablature
From W. Apel, The Notation o f Polyphonic Music 900-1600, 5th ed.
(1961); reproduced by permission of the Mediaeval Academy of America, 
Cambridge, Mass.

pitched string on the lute. Signs such as dots 
and slurs indicated right-hand fingerings, Or­
naments, and special effects. For the theorbo, 
a 17th-century variety of lute, special signs 
indicated the instrument’s off-the-fingerboard 
bass strings.

Italian or Spanish tablature (flourished 1500- 
1650) resembled the French system, using six 
lines to represent the six courses of strings. 
Except in the famous lute book of Luis Milan, 
the lowest line represented the highest pitched 
string. Numbers, rather than letters, indicated 
which fret was to be stopped. Rhythms were 
shown by note sterns above the diagram.

Unlike these Systems, German lute tablature 
(flourished 1511-1620) did not provide a dia­
gram of the strings. Instead, it used 54 or more 
symbols for as many possible junctions of fret 
and string. The symbols were aligned vertically 
if more than one fret should be stopped. Note 
sterns above the symbols showed the rhythm.
Keyboard tablatures flourished in Germany 

c. 1450-c. 1750 and in Spain c. 1550-c. 1680. 
The German system was a hybrid—the top 
voice part was shown in ordinary musical no­
tation, the lower parts by the letters of the 
musical scale (A, B, etc.). Special signs in­
dicated when a note should be sharped (DJt 
usually indicating Eb, etc.; but signs for flat 
notes appeared occasionälly) and omamented. 
Small note sterns, typically joined together to 
resemble fences, showed rhythm. After c. 1570 
the top line also was printed in tablature; this 
was called the “new German tablature,” as 
opposed to the “old German tablature,” the 
hybrid system. Even in the mid-18th Century, 
J.S. Bach used tablature in his Orgelbüchlein 
(Little Organ Book) when it saved space.

In Spanish keyboard tablature (called cifras, 
“numbers”), each line of the staff represented 
a different voice part of the music. In the 
most commonly used system, numbers from 
1 to 7 indicated the notes of the musical 
scale. Sharps and flats were printed above the 
number when necessary, and signs showed the 
octave in which the note occurred. Note sterns 
above the diagram showed rhythm. Other Sys­
tems numbered all notes from 1 to 42 and 
all white notes from 1 to 23, sharps and flats 
showing the black notes.
Other tablatures have been used for bowed 

instruments, such as the viol; for plucked 
instruments, such as the cittem, guitar, and 
zither; and also for non-Westem instmments, 
such as the Japanese koto, a type of zither. 
Guitar music once employed lute tablature 
or a simpler notation showing chords; later it 
used ordinary musical notation. In the 20th 
Century, guitar and ukulele populär music 
used a tablature in which a grid represented

string and fret intersections and dots showed 
proper finger placement. Tablatures have also 
occasionally been used to show finger place­
ment on flageolets and recorders.
table, basic article of fumiture, known and 
used in the Western world since at least the 
7th Century b c , consisting of a flat slab of 
stone, metal, wood, or glass supported by tres- 
tles, legs, or a pillar.

Egyptian tables were made of wood, Assyrian 
of metal, and Grecian usually of bronze. Ro­
man tables took on quite elaborate forms, the 
legs carved in the shapes of animals, sphinxes, 
or grotesque figures. Cedar and other exotic 
woods with a decorative grain were employed 
for the tops, and the tripod legs were made of 
bronze or other metals.

Early medieval tables were of a fairly basic 
type, but more elaborate varieties occasionally 
occur; Charlemagne, for example, possessed 
two tables of silver and one of gold, probably 
constmcted of wood covered with thin sheets 
of metal. With the growing formality of life 
in the feudal period, tables took on a greater 
social significance. Although small tables were 
used in private apartments, in the great hall 
of a feudal castle the necessity of feeding a 
host of retainers stimulated the development 
of an arrangement whereby the master and 
his guests sat at a rectangular table on a dais 
surmounted by a canopy, while the rest of the 
household sat at tables placed at right angles 
to this one.

One of the few surviving examples of a large 
(and much restored) round table dating from 
the 15th Century is at Winchester Castle in 
Hampshire, Eng. For the most part, circular 
tables were intended for occasional uses. The 
most common type of large medieval dining 
table was of trestle construction, consisting of 
massive boards of oak or elm resting on a 
series of central supports to which they were 
affixed by pegs, which could be removed and 
the table dismantled. Tables with attached 
legs, joined by heavy stretchers fixed close to 
the floor, appeared in the 15th Century. They 
were of fixed size and heavy to move, but in 
the 16th Century an ingenious device known 
as a draw top made it possible to double the 
length of the table. The top was composed of 
three leaves, two of which could be placed un­
der the third and èxtended on runners when 
required. Such tables were usually made of 
oak or elm but sometimes of walnut or cherry. 
The basic principle involved is still applied to 
some extending tables.
Growing technical sophistication meant that 

from the middle of the 16th Century onward 
tables began to reflect far more closely than 
before the general design tendencies of their 
period and social context. The typical Eliza­
bethan draw table, for instance, was supported 
on four vase-shaped legs terminating in Ionic 
capitals, reflecting perfectly the boisterous dec­
orative atmosphere of the age. The despotic 
monarchies that yeamed after the splendours 
of Louis XIV’s Versailles promoted a fash­
ion for tables of conspicuous opulence. Of­

ten made in Italy, these tables, which were 
common between the late 17th and mid-18th 
Century, were sometimes inlaid with elaborate 
pattems of marquetry or rare marbles; others, 
such as that presented by the City of London 
to Charles II on his restoration as king of En­
gland, were entirely covered in silver or were 
made of ebony with silver mountings.

Increasing contact with the East in the 18th 
Century stimulated a taste for lacquered ta­
bles, mostly of the occasional type. Indeed, 
the pattem of development in the history of 
the table that became apparent in this Cen­
tury was that, whereas the large dining table 
showed few stylistic changes, growing sophis­
tication of taste and higher Standards of living 
led to an increasing degree of specialization 
in occasional-table design. A whole range of 
particular functions was now being catered to, 
a tendency that persisted until at least the 
beginning of the 20th Century. The basic type 
of occasional table came to be dominated by 
a single columnar leg and in this form influ­
enced the emergence of the common 19th- 
century dining table for family use, with its 
circular top and solid, decoratively elaborate 
tripod-claw leg. The exploitation of man-made 
materials in the second half of the 20th Cen­
tury has made populär tables of plastic, metal, 
or fibreglass and combinations thereof.
Table Bay, bay of the Atlantic Ocean near 
the southem tip of Africa forming the harbour 
of Cape Town. Extending north from Cape 
Town to Melkbosstrand, the bay is 12 mi (19 
km) long and 8 mi wide; it contains Robben 
Island (q.v.) and is overlooked by Table Moun­
tain. Portuguese navigators were the first Eu­
ropeans to see the bay (c. 1500). Although it 
was less well sheltered than other bays along 
the coast, it was favoured by the availability 
of fresh water and therefore became a place of 
call for ships voyaging to India and the East. 
The shore was permanently settled (1652) by 
the Dutch.
Table Mountain, Afrikaans tafelberg, 
flat-topped mountain, overlooking Cape Town 
and Table Bay, South Africa, dominating the 
northem end of the high, rocky Cape Penin­
sula. Its tabular shape results from nearly 
horizontal layers of sandstone, exposed by 
vigorous wind and water erosion. The stark, 
scarred, 2-mi- (3-km-) long northem face con- 
trasts with the fertile summit plateau broken 
by small valleys and streams. Two subsidiary 
peaks are detached from the main moun­
tain: Lion’s Head (2,195 ft [669 m]) to the 
northwest, declining northward to Signal Hill 
(Lion’s Rump); and Devil’s Peak (3,281 ft; 
formerly Windberg, or Windy Mountain) to 
the northeast.

Table Mountain has its own cloud cover (the 
Tablecloth), forming rapidly when the wind 
is in the southeast and mainly responsible for 
the lush plateau Vegetation. Five mountain 
reservoirs catch the rainfall brought by north- 
westerly winds in winter (ranging annually 
from 60 in. [1,525 mm] at the summit to 22 
in. at the base). Abundant Vegetation includes

Draw-top table, English, late 16th or early 17th Century; in the Metropolitan Museum 
of Art, New York City
By courtesy of the Metropolitan Museum of Art, New York City, Fletcher Fund, 1923



Table Mountain to the south of Cape Town, S.Af.
By courtesy of the South African Tourist Corp.

disa orchids, 250 species of daisies, and silver 
trees; animal life includes tahrs (Himalayan 
goats) that are descended from escapees of a 
local zoo. There are a cableway (built 1929) 
and more than 350 classified routes to the 
top. The highest point is Maclear’s Beacon 
(3,563 feet), which is named for a stone-caim 
trigonometrical beacon placed on the north­
eastern face by Sir Thomas Maclear in 1865.
Table o f-----  —  : see under descriptive word
(e.g., Ranks, Table of).
table salt: see salt.
table tennis, also called (trademark) p i n g ­
p o n g , ball game similar in principle to lawn 
tennis and played on a flat table divided into 
two equal courts by a net fixed across its width 
at the middle. The object is to hit the ball 
so that it goes over the net and bounces on 
the opponent’s half of the table in such a way 
that the opponent cannot reach it or retum it

Table tennis doublés competition
By courtesy of the U.S. Table Tennis Association; photograph, Malcolm 
Anderson

correctly. The lightweight hollow ball is made 
of celluloid or a similar plastic and is pro- 
pelled back and forth across the net by small 
rackets (bats, or paddies) held by the players. 
The game is populär all over the world. In 
most countries it is very highly organized as 
a competitive sport, especially in Europe and 
Asia, particularly in China and Japan.
History. Invented in England in the early 

days of the 20th Century, the game was orig­
inally called Ping-Pong, a trade name. The 
name table tennis was adopted in 1921-22 
when the old Ping-Pong Association formed 
in 1902 was revived. The original association 
had broken up about 1905, though appar­
ently the game continued to be played in 
parts of England outside London and by the 
1920s was being played in many countries. 
Led by representatives of Germany, Hungary, 
and England, the Fédération Internationale de 
Tennis de Table (International Table Tennis 
Federation) was founded in 1926, the founder 
members being England, Sweden, Hungary,

India, Denmark, Germany, Czechoslovakia, 
Austria, and Wales. By the 1980s more than 
110 national associations were members.
The first world championships were held in 

London in 1927, and from then until 1939 
the game was dominated by players from 
central Europe, the men’s team event be­
ing won nine times by Hungary and twice 
by Czechoslovakia. After World War II, un­
til 1953, Czechoslovakia won four times and 
Hungary twice. These two countries produced 
some of the greatest players in the game. 
Victor Barna (five times world singles Cham­
pion), Laszlo Bellak (twice a finalist), and 
Mike Szabados (once winner and twice final­
ist) all came from Hungary, as did Ferenc 
Sido, winner in 1953. From Czechoslovakia 
came Bohumil Vana, twice world Champion 
and twice a finalist, and Ivan Andreadis, who 
was a great stylist and four times world dou­
blés Champion.
Another central European recognized as one 

of the greatest Champions of all time was 
Richard Bergmann of Austria, who won the 
world singles title four times (twice as a natu- 
ralized English Citizen). In the women’s team 
event, central Europe has also been promi­
nent. Of the 16 championships played between 
1934 and 1956, Romania and Czechoslovakia 
won eight times. Great women players were 
Maria Mednyanszky (Hungary), who won the 
women’s singles title 1926—31; Gizi Farkas 
(Hungary), who won the title 1946-49; and 
Angelica Rozeanu (Romania), with the record 
of six world singles titles, 1950-55.
The 1953-54 season saw the emergence of 

Asia as a breeding ground of Champions, and 
from that time the men’s team event has been 
won by either Japan or China, while the wom­
en’s event also has been dominated, though 
to a lesser extent, by Japan and China. Japan 
has produced many great players, in particular 
Ichiro Ogimura and Toshiaki Tanaka, both 
twice world Champions, and China, too, had 
a three times consecutive winner in Chuang 
Tse-tung. China suspended play during the 
Cultural Revolution (1966-69) but began to 
retum to dominance in 1971 and by the 1980s 
had achieved it. North Korea also became an 
international force. In 1980 the first World 
Cup was held, and Guo Yuehua of China won 
the $12,500 first prize.

For world championship winners, see Sport­
ing Record: Table tennis.

The game. Table tennis equipment is rel­
atively simple and inexpensive. The table is 
rectangular, 9 feet by 5 feet (2.7 m by 1.5 m), 
its upper surface a level plane 30 inches (76 
cm) above the floor. The net is 6 feet (1.8 
m) long, and its upper edge along the whole 
length is 6 inches (15 cm) above the playing 
surface. The ball, which is spherical, hollow, 
and made of white celluloid or, since 1969, a 
similar plastic, weighs about 0.09 ounce (2.5 
g) and has a diameter of about 1.5 inches (3.8 
cm). The blade of a racket, or bat, is usually 
made of wood, is flat and rigid, and may be 
covered with a thin layer of ordinary stippled, 
or pimpled, mbber, which may be laid over 
a thin layer of sponge mbber and may have 
the pimples reversed. Whatever combination 
is used, each of the two sides of a paddle must 
be different in colour. The paddle may be at 
any size, weight, or shape.
A match consists of the best of three or the 

best of five games, each game being won by 
the player who first reaches 21 points, or who, 
after 20 points each, wins two clear points 
ahead. A point is scored when the server fails 
to make a good service, when either player fails 
to make a good return, or when either player 
commits a specified infraction (e.g., touches 
the playing surface with his free hand while 
the ball is in play). Service changes hands after 
every five points until 20-all is reached, when 
it changes after every subsequent point.

The serve is made from behind the end of the 
table, the server tossing the ball upward from
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the palm of his free hand and striking it as it 
descends so that it first bounces on his own 
court and then, passing over the net, bounces 
on his opponent’s court. In serving, no spin 
may be imparted to the ball by the fingers. 
This was not always so. Finger spin, especially 
in the United States, reached a stage where 
the experts could produce untakable services 
and the game became farcical. Finger spin was 
universally banned in 1937. The table tennis 
racket is usually gripped in one of two ways. 
One grip consists of “shaking hands” with the 
racket, as in lawn tennis, except that the table 
tennis racket is not held at the end of the 
handle. The forefinger rests along the blade on 
the rear (backhand) side, and the thumb rests 
on the forehand side. Many Asian players, 
including the Chinese and Japanese, use the 
“penholder” grip, in which the handle is held 
between forefinger and thumb as one would 
hold a pen. A penholder grip player strikes 
the ball only with the front side of the paddle.

Interest to the spectator lies in observing the 
ability of one player to defeat his opponent 
by well-thought-out strategy. Increasing the 
speed of the game, slowing it down, varying 
the direction of or imparting different spin or 
pace to the ball, and employing gentle drop 
shots over the net when the opponent is out 
of position are some of the tactics that may 
be used to support the strategy planned.

Slow or defensive play at one time was so 
dominant that, at the 1936 world champi­
onships in Prague, an hour was needed to 
decide a single point. Play is now restricted. If 
a game is unfinished 15 minutes after it has 
begun, the rest of that game and the remain­
ing games of the match proceed under the 
Expedite System. Thereafter if  the service and 
12 following strokes of the server are retumed 
by the receiver, the server loses the point. The 
service changes after each point.

Table tennis may be played with one player 
at each end of the table or with two play­
ers at each end who may be both men or 
both women or one of each. Worldwide, the 
women’s game is comparable in organization 
to the men’s, and women take part in world 
championships and all other organized events. 
Table tennis as well as being fully organized is 
also extremely populär as a recreational game 
and is so played in all types of sports clubs, 
social clubs, and game rooms, in the home, 
and even out-of-doors when conditions are 
reasonably calm. (V.B./Ed.)
tablemount (volcano): see guyot.
Tabletop (Canada): see Jacques Cartier, 
Mount.
tableware, Utensils used at the table for hold­
ing, serving, and handling food and drink. 
Tableware includes various types of contain­
ers (known as hollow ware, q.v.), spoons and 
forks (flatware, q.v.), knives (cutlery, q.v.), and 
a variety of dishes and accessories.
Taboga Island, Spanish is l a  t a b o g a , island 
in the Bay of Panama, Panama. Taboga and 
its small neighbour, Taboguilla Island, lie 11 
miles (18 km) south of Panama City, with 
which they are connected by boat service. 
Taboga, about 2 miles (3 km) long and 1 mile 
(1.6 km) wide, is known for its pineapples and 
mangoes and is a year-round tourist resort. 
Visitors are attracted by its church, one of 
the oldest in the Western Hemisphere, by its 
quiet, rural atmosphere, and by its excellent 
swimming and fishing. Pop. (1980) 1,003.
taboo, also spelled t a b u , Tongan t a b u , 
Maori t a p u , the prohibition of an action o r  
the use of an object based on ritualistic dis- 
tinctions of them either as being sacred and 
consecrated or as being dangerous, unclean, 
and accursed. The term taboo is of Polynesian
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origin and was first noted by Captain James 
Cook during his visit to Tonga in 1771; he in­
troduced the term into the English language, 
from which it achieved widespread currency. 
Taboos were most highly developed in the 
Polynesian societies of the South Pacific, but 
they have been present in virtually all cul­
tures.

Taboos could include prohibitions on fishing 
or picking fruit at certain seasons; food taboos 
that restrict the diet of pregnant women; pro­
hibitions on talking to or touching chiefs or 
members of other high social classes; taboos 
on walking or traveling in certain areas, such 
as forests; and various taboos that function 
during important life events such as birth, 
marriage, and death. There is an apparent 
inconsistency between the taboos in which 
notions of sacredness or holiness are apparent 
(e.g., the head of a Polynesian chief was taboo 
and thus could not be touched because of 
his general character as a sacred leader) and 
taboos in which notions of uncleanliness were 
the motivating factor (e.g., physical contact 
with a menstruating woman may be taboo be­
cause it is thought to be defiling, and persons 
who have been in physical contact with the 
dead may likewise be forbidden to touch food 
with their hands).
Generally, the prohibition that is inherent in 

a taboo includes the idea that a breach or de- 
fiance of the taboo will automatically be fol­
lowed by some kind of trouble to the offender, 
such as lack of success in hunting or fishing, 
sickness, or the death of a relative. These mis- 
fortunes would ordinarily be regarded as acci- 
dents or bad luck, but to believers in taboos 
they are regarded as punishments for breaking 
some taboo. A person meets with an accident 
or has no success in a given pursuit, and, in 
seeking for its cause, he or others infer that he 
has in some manner committed a breach of 
taboo.

Taboos as manifested in various cultures have 
stimulated an extensive scholarly literature 
that seeks to compare, analyze, and explain 
them. Among the most important researchers 
or theorists on the topic were William Robert­
son Smith, Sir James G. Frazer in his work The 
Golden Bough (1907-15), Wilhelm Wundt, 
and Sigmund Freud in his book Totem and 
Taboo (1913). Freud provided perhaps the 
most ingenious explanation for the apparently 
irrational nature of taboos, positing that they 
were generated by ambivalent social attitudes 
and in effect represent forbidden actions for 
which there nevertheless exists a strong uncon­
scious inclination. Freud directly applied this 
viewpoint to the most universal of all taboos, 
the incest taboo, which prohibits sexual rela­
tions between close blood relatives. There is 
no generally accepted explanation of taboos, 
but there is broad agreement that the taboos 
current in any society tend to relate to objects 
and actions that are significant for the social 
order and that belong to the general system of 
social control.
Tabor, city, Jihocesky kraj (region), Czecho­
slovakia. It lies along a bend in the Luznice 
River 50 miles (80 km) south of Prague. 
Founded in 1420 by Jan Zizka and other 
followers of the Bohemian religious reformer 
Jan Hus, Tabor became the radical centre 
of the more militant members of the move­
ment, known as the Taborites. These people 
fostered the national spirit and the preserva- 
tion of the Czech language. The town has a 
museum (1878) of the Hussite Revolutionary 
Movement.

The old town lies on a steep granite ridge 
and is protected by the river to the south and 
west and by the fishpond Jordan (where local 
baptisms once took place) to the north. It is 
encircled by fortifications, still largely intact;

the Bechynë Gate dates from 1420. The hub 
of the Old Town is Zizka Square, from which 
tortuous narrow streets spread out, originally 
planned to impede access by enemy intruders. 
Tabor declined in the 17th Century after suf- 
fering ravages during the Thirty Years’ War. It 
is now a road and rail junction and has plants 
to process wool, tobacco, and mother-of-pearl. 
Kaolin is quarried nearby. Pop. (1986 est.) 
34,410.
tabor (drum): see pipe and tabor.
Tabor, Mount, Hebrew h a r  t a v o r , Arabic 
JABAL A T-TUR, historie elevation of north­
em Israei, in Lower Galilee near the edge 
of the Plain of Esdraelon (cEmeq Yizre'el). 
Though comparatively low (1,929 feet [588 
m]), it dominates the level landscape around 
it, leading to the biblical expression “like Ta­
bor among the mountains” (Jeremiah 46:18). 
It is first mentioned in the 13th Century b c  in 
Egyptian inscriptions of the pharaoh Ramses
II. Its chief Old Testament association is as 
the site of the triumph of the Israelite general 
Barak over the Canaanite leader Sisera (c. 1 Ith 
Century b c ), under the inspiration of the judge 
and prophetess Deborah (Judges 4). Although 
it is not named in the New Testament, Mount 
Tabor is the traditional site of the Transfig­
uration of Jesus. The first churches on the 
mountain were built in the 4th Century a d . 
At the summit of the mountain there are a 
Franciscan church and hospice and a Greek 
Orthodox church. From atop the summit, 
there is a panoramic view of Upper Galilee. 
Ruins of emsader fortifications are numerous. 
The mountain has fine woodlands and attracts 
many hikers.
Tabora, formerly k a z e h , town, west-central 
Tanzania, eastem Africa. Situated on the Cen­
tral Plateau at an elevation of 4,000 feet (1,200 
m), it has a mean annual temperature of 73° 
F (23° C). The town has been the Capital of 
the Nyamwezi people and was the most im­
portant trade link between the coast and the 
Congo Basin prior to European colonial mle. 
As the junction point of the east-west (Dar 
es-Salaam-Ujiji) railway and the north-south 
railway to Lake Victoria, it has retained some 
importance as a commercial and agricultural 
trade centre. The chief cash crops grown in 
the surrounding agricultural area are tobacco, 
vegetables, and cassava. Pop. (1978 prelim.) 
67,392.
taboret, also spelled t a b o u r e t , type of arm- 
less and backless seat or stool. Early taborets

Carved and gilded taboret, signed Jacob-D.-R. 
Meslee, French, c .  1810; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum, London

were probably named for their cylindrical 
shape, which resembled a dmm (Old French: 
tabour).
The name acquired a more specialized mean­

ing in France in the late 17th Century, when it 
referred to upholstered stools provided at the 
palace of Versailles for the more privileged 
ladies of the court of Louis XIV to sit upon in 
the royal presence. The elaborateness of her 
taboret’s decoration indicated a lady’s rank. 
In the following Century taborets of various 
designs became fashionable as household fur- 
niture, particularly in France and England.
Taborite, Czech t ä b o r i , member of a mil­
itant group of Bohemian Hussite reformers

who in 1420 gave the biblical name of Tabor 
(Czech: Tabor) to their fortified settlement 
south of Prague. Like their more moderate 
coreligionists, the Utraquists, they were strict 
biblicists and insisted on receiving a Eu- 
charist of both bread and wine, though they 
denied transubstantiation and the Real Pres­
ence. Nicholas of Pelhrimov, first bishop of 
the Taborites, headed an independent church 
that replaced Latin with Czech in the liturgy, 
allowed married clergy, and rejected all the 
sacraments except Baptism and the Eucharist. 
The Taborites’ military campaigns and their 
destmetion of churches, which took place 
under the leadership of Jan Zizka, Prokop 
Holy, and Prokop the Lesser, aroused such 
widespread animosity that the Utraquists fi­
nally joined Catholic Czech forces to defeat 
the Taborite army at Lipany in 1434. Despite 
the deaths of Zizka (1424) and Prokop (1434), 
the Taborites continued their stmggle until a 
decisive battle in 1452, when Tabor itself was 
captured.
Tabqa Dam (Syria): see Euphrates Dam.
Tabriz, Persian t a u r i s , fourth largest city of 
Iran, lying about 4,485 feet (1,367 m) above 
sea level in the extreme northwestem part of 
the country. The climate is Continental: hot 
and dry in summer and severely cold in win­
ter. The city lies in a valley surrounded by 
hills on three sides. It is in an earthquake zone 
that is liable to frequent and severe shocks.

The name Tabriz is said to derive from tap- 
rïz (“causing heat to flow”), from the many 
thermal springs in the area. Also called Gazaca, 
Tabriz was the Capital of Atropatene, named 
for Atropates, one of Alexander the Great’s 
generals. It was rebuilt in a d  791 after being 
destroyed by an earthquake. Similar disasters 
followed in 858, 1041, 1721, 1727, and 1780. 
Tabriz was made the Capital of the Mongol 
Il-Khan Mahmud Ghäzän (1295-1304) and 
his successor. In 1392 it was taken by Timur 
(Tamerlane), a Turkic conqueror, and some 
decades later the Kara Koyunlu Turkmens 
made Tabriz their Capital. Under their rule the 
city’s Blue Mosque was built. Tabriz retained 
its administrative status under the Safavid 
dynasty until 1548, when Shäh Tahmäsp I 
moved his Capital westward to Kazvin. Dur­
ing the next 200 years Tabriz changed hands 
several times between Iran and Turkey. The 
Russians occupied it in 1826, and the Bäb, 
the founder of the Bäbi religion, an Islämic 
sect and forerunner of the Baha'i faith, was 
executed here, together with 40,000 of his fol­
lowers, in the 1850s. In 1908 Tabriz became 
the centre of the Nationalist movement. Dur­
ing World War I, Turkish and then Soviet 
troops temporarily occupied Tabriz. The city 
has continued to play an important part in 
Iranian politics.

Tabriz has several notable ancient buildings. 
The Blue Mosque, or Musjed-e Kabüd (1465-
66), has long been renowned for the splen- 
dour of its blue tile decoration. The citadel, 
or Ark, was built as a mosque before 1322 
and is remarkable for its simplicity, size, and 
the excellent condition of its brickwork. Also 
noteworthy are the remains of the 12-sided 
tomb of Mahmud Ghäzän, ruler of the Mon­
gol dynasty in Iran.

The modemization of Tabriz has quickened 
since World War II, with streets widened, 
buildings erected, and public gardens laid out 
with fountains and pools. The city’s newer 
buildings include a railway station and Tabriz 
University. Just outside the city is a summer 
resort. Tabriz is commercially important, and 
the principal products include carpets, textiles, 
cement, agricultural machinery, motoreyeles, 
and household appliances. The city is linked 
by rail with Tehrän and the U.S.S.R. and has 
an airport. Pop. (1985 est.) 929,200.
Tabriz carpet, floor covering handmade in 
or around Tabriz, the principal city of north-



westem Iran and one of its best-known carpet- 
producing centres. The Identification of the 
court carpets of the early 16th-century Safa-

Persian medallion carpet from Tabriz, 
early 17th Century; in the Textile 
Museum Collection, W ashington, D.C.
Textile Museum Collection, Washington, D.C.; 
photograph, Otto E. Nelson— EB Inc.

vid shahs who made Tabriz their Capital is 
no longer as simple as it once seemed. Still, 
the magnificent Ardabil Carpet at the Victoria 
and Albert Museum in London and its mate 
in the Los Angeles County Museum of Art 
seem likely representatives of this production. 
More characteristic of Tabriz carpets, how­
ever, are the many 16th- and 17th-century car­
pets of commercial quality, in Senna (Sehna) 
knotting upon a foundation of cotton, which 
apparently were exported to Southern Europe 
and are now widespread in museum collec­
tions. These carpets usually show a medal­
lion decorative scheme, ranging from a single 
medallion to the complexity of a star centre- 
piece with pendants and cartouches, reflected 
by quarter-medallions similarly elaborated in 
the corners of the field. The ground pattern 
often features coiled arabesque vine work.

From the mid-19th Century there has been 
a revival of commercial carpet production in 
Iran, and Tabriz has been one of the most im­
portant centres in the country, producing car­
pets of widely varying quality, largely destined 
for Europe. These new carpets are Ghiordes- 
knotted and have a simpler weft arrangement. 
The highly varied designs include medallion 
schemes in curvilinear draftsmanship as well 
as imitations of classic carpet patterns from 
other parts of Persia. The designs have been 
criticized as too regulär and mechanical, and 
the colouring as too hard, the old vegetable 
dyes having been largely supplanted by Euro­
pean chromes and anilines. The wool is said 
to be harsher than that used in other Iranian 
centres, resulting in a stiffer, crisper pile.

Instead of using the fingers to tie the knots, 
it is a local custom among the weavers to use 
a knife with a projection like a buttonhook. 
By this means they can develop higher speed 
than the weavers in other districts and have 
been timed at faster than one knot per second.

Tabriz school, in painting, school of minia- 
turists founded by the Mongol Il-Khans early 
in the 14th Century and active through the 
first half of the 16th Century. The style repre­
sented the first full penetration of East Asian 
traditions into Islämic painting, an influence 
that was extreme at first but then blended 
with the native idiom.

The early works of the Tabriz school were 
characterized by light, feathery brushstrokes, 
gentle rather than bright Persian colouring, 
and an attempt to create the illusion of spatial- 
ity. An example is a painting (dated 1330-40) 
from the Persian poet Ferdowsfs epic Shäh- 
nämeh (“Book of Kings”) at the Metropolitan 
Museum of Art, New York City. The illus- 
tration of the funeral of the ruler Esfandeyär 
conveys a degree of pathos unequaled in Per­
sian art. Space and depth are suggested by the 
placement of the large number of figures on 
various levels, one above the other, a tech­
nique brought to Central Asia by the Mongols. 
A later illustration of the same text (1380) in 
the Fogg Art Museum in Cambridge, Mass., 
shows a maturing of the Tabriz school. It is a 
scene of the Säsänian prince Bahräm Gür af­
ter having killed a wolf, done in brilliant hues 
reminiscent of Mesopotamian painting. The 
attempt to create three dimensions is highly 
successful, as is the combination of ceremo- 
nial symbolism and realistic detail.

The Tabriz school reached its apogee just 
as the Il-Khans were being vanquished by 
the Timurids (1370-1506), the dynasty of the 
Islämic conqueror Timur. The school contin­
ued to be active in this period, though it was 
overshadowed by the workshops in Shlräz and 
Herät (see Shiräz school; Herät school). When 
the Safavids came to power at the begin­
ning of the 16th Century, however, the ruler 
Shäh Esmä'Il brought the master of the Herät 
school, Behzäd, to Tabriz, and the school was 
revived with a radical change in style. The 
figures were individuals rather than types, and 
the colours were graded in marvelously subtle

“Muhammad Riding Through the Night Sky” from 
the K h a m s e h  of Nezämi, Tabriz school miniature 
attributed to Sultän Muhammad, 1539-43 (British 
Library, London, MS. Or. 2265)
Reproduced by permission of the British Library

shades. Following the removal of the Safavid 
court from Tabriz, the school began to de­
cline, and the Kazvin and Esfahän schools 
(see Esfahän school) then became the centres 
of painting in Iran.
tabu: see taboo.
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Tabuaeran Atoll, also called f a n n i n g  
a t o l l , coral formation of the Northem Line 
Islands, part of Kiribati, in the west-central 
Pacific Ocean. Discovered in 1798 by an 
American, Edmund Fanning, the atoll is com­
posed of several islets, with a total area of 13 
square miles (35 square km), that surround a 
lagoon 32 miles (51 km) in circumference. It 
was annexed in 1888 by Britain as the site for 
a transpacific cable-relay station, which was 
in service until a new cable was installed in 
1963. The island served as a district headquar­
ters of the Gilbert and Ellice Islands Colony 
from 1916 until replaced in 1952 by Christ­
mas (now called Kiritimati) Atoll. The island 
is owned by Fanning Island Plantations, Ltd., 
a copra-processing Company. Pop. (1983 est.) 
470.
Tabük, oasis town, northwestem Saudi Ara­
bia. The town is situated amid a grove of date 
palms. In former times it was a station on the 
Hejaz railway (now defunct). At the edge of 
the old part of Tabük town stands a Turkish 
fort, built in 1694. Modem Tabük is devel­
oping as one of the fastest-growing industrial 
centres of Saudi Arabia. Pop. (1974) 74,825.
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the
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tabula rasa (Latin: “scraped tablet,” i.e., 
“clean slate”), in epistemology (theory of 
knowledge) and psychology, a supposed con­
dition that empiricists attribute to the human 
mind before ideas have been imprinted on it 
by the reaction of the senses to the extemal 
world of objects.

Comparison of the mind to a blank writing- 
tablet occurs in Aristotle’s De anima (4th C en­
tury b c ), and the Stoics as well as the Aris- 
totelian Peripatetics subsequently argued for 
an original state of mental blankness. Both the 
Aristotelians and the Stoics, however, empha­
sized those faculties of the mind or soul that, 
having been only potential or inactive before 
receiving ideas from the senses, respond to the 
ideas by an intellectual process and convert 
them into knowledge.

A new and revolutionary emphasis on the 
tabula rasa occurred late in the 17th Century, 
when the English empiricist John Locke, in 
his Essay Conceming Human Understanding 
(1690), argued for the mind’s initial resem- 
blance to “white paper, void of all characters,” 
with “all the materials of reason and knowl­
edge” derived from experience. Though Locke 
himself feil back on “reflection” as a power 
of the mind for the exploitation of the given 
“materials,” his championship of the tabula 
rasa signaled even more radical positions by 
later philosophers.
Tabulae Rudolphinae, in astronomy: see 
Rudolphine Tables.
Tabulata, major division of extinct coral an­
imals found as fossils in Ordovician to Juras­
sic marine rocks (505 million to 144 million 
years old). Tabulata is characterized by the 
presence of interior platforms, or tabulae, and 
by a general lack of vertical walls, or septa. 
Colonial masses of these tabulate corals some­
times comprised sizable structures.
Tabwa, also spelled t a a b w a , also called 
RUN G U , a people who live mainly on the 
southwestem shores of Lake Tanganyika, on 
the high grassy plateaus of the Mamngu mas- 
sif in extreme southeastem Zaire. Some also 
live in northeasternmost Zambia and along 
the Luapula River. Tabwa speak a Bantu lan­
guage closely related to those of neighbouring 
Bemba of Zambia and Luba of Zaire.
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Tabwa observe matrilineal descent and have 
several clans and many subclans, each with in­
dependent histories, and several with different 
dialects. Older ethnographic maps represent 
these as separate “tribes,” and the unity feit 
in modem times is a product of colonial pol­
itics. Locally obtained salt, iron, and smoked 
river fish were important items of precolonial 
trade among the Tabwa. These were replaced 
by European imports. The Tabwa turned to 
fishing and growing cash crops of potatoes, 
wheat, and onions for the colonial market; 
and cassava, com (maize), and beans for the 
domestic one. Although the Tabwa produced 
much food for cities of the Copperbelt dur­
ing colonial times, the infrastructure of roads, 
depots, and lake shipping eroded during the 
1970s, and their area has become a backwater. 
Mechanized fishing on Lakes Tanganyika and 
Mwera is supplemented by Tabwa using lines 
and nets. Copper is mined in southem Tabwa 
territory.
Tacapa (Tunisia): see Qäbis.
Taceddin Ibrahim ibn Hizr Ahmedi: see
Ahmedi, Taceddin.
Tachikawa, city, Tokyo to (metropolis), Hon- 
shu, Japan. It lies along the Chüö Line (rail­
way), east of Tokyo city. In 1922 an army 
airfield was constmcted nearby, and large 
munitions and aircraft factories were concen­
trated in the city. After World War II the 
military installations were taken over by the
U.S. Air Force; the air base was retumed to 
Japan in 1977. Tachikawa is now a commer­
cial centre and railway hub. The airfield is 
used by small craft. The city also serves as 
a residential suburb of the Tokyo-Yokohama 
Metropolitan Area. Pop. (1987 est.) 150,144.
tachinid fly, a member of any species of 
the insect family Tachinidae (order Diptera), 
with larvae that are internal parasites of other 
insects. Ranging in size from 2 to 18 mm 
(0.08 to 0.7 inch), many hairy adult tachinids 
superficially resemble houseflies. Most species 
are dull gray or black, but some are metallic 
green or blue.

Tachinids are of great importance in the con­
trol of destructive insects, particularly Caterpil­
lars and beetle larvae. For this reason several 
species have been used to combat pests. The 
sugarcane beetle borer population in Hawaii, 
for example, has been reduced by the tachinid 
Ceromasia sphenophori from New Guinea; 
the coconut moth in Fiji has been controlled 
by the Malayan tachinid Ptychomyia remota; 
and Centeter cinerea was transplanted to the 
United States to check the destructive Japanese 
beetle. The caterpillars of the armyworm may 
be up to 90 percent infested by larvae of the 
red-tailed tachinids (Winthemia).
Although most tachinids are capable of par- 

asitizing only one or a few closely related 
host species of insects, a species of tachinid 
introduced to the United States from Europe

Tachinid fly ( P a r a d e j e a n i a  r u t i l i o d e s )

E.S. Ross

(Compsilura concinnata) to control the gypsy 
moth and brown-tail moth attacks more than 
200 species of caterpillars. The means of enter­
ing the host has become highly evolved among 
tachinids. Certain tachinid flies attach eggs to 
their victims; the larvae burrow through the 
skin when they hatch. Others deposit living 
larvae either directly upon the host or in 
situations that allow the larvae to attach to 
passing insects. Some species lay their eggs on 
Vegetation that is then eaten by caterpillars. 
Tachinid maggots (larvae) usually breathe by 
an opening through the host’s body wall or by 
contact with its respiratory system. The larvae 
may enter a resting stage (pupa) within the 
host or may leave the host to pupate. Most 
tachinid larvae destroy their hosts, but others 
do not. Many adult tachinids (e.g., Paradejea­
nia) obtain nectar from flowers, thus serving 
as pollinators.

Consult the i n d e x  first

Tachira, state, western Venezuela, bounded 
on the west by Colombia. The territory of 
4,300 square miles (11,100 square km) lies 
in the southwestem reaches of the Andean 
Cordillera de Mérida. Agriculture dominates 
the state’s economy; coffee and sugarcane are 
the leading commercial crops. Rural industry, 
closely related to agriculture, is usually carried 
on in the local homes. Relatively large coal 
deposits are found at Labatera. La Alguitrana 
claims the distinction of having the first oil 
well (1878-79) in Venezuela. San Cristóbal 
( q . v . ) ,  the state Capital and leading commer­
cial and transportation centre, is on the Pan- 
American Highway about 15 miles (25 km) 
east of the border town of San Antonio. Pop. 
(1988 est.) 819,079.
Tachism, French t a c h i s m e  (from tache, 
“spot”), style of painting practiced in Paris 
after World War II and through the 1950s 
that, like its American equivalent, Action

“Painting,” Tachist oil painting by George Mathieu, 
1952; in the Solomon R. Guggenheim Museum, New 
York City
By courtesy of the Solomon R. Guggenheim Museum, New York City

painting, featured the intuitive, spontaneous 
gesture of the artist’s brushstroke. Developed 
by the young painters Hans Hartung, Gérard 
Schneider, Pierre Soulages, Frans Wols, Chao 
Wu-chi (Zao Wu-ki), and Georges Mathieu, 
Tachism was part of a larger French post- 
war movement known as Art Informel, which 
abandoned geometrie abstraction in favour of 
a more intuitive form of expression. Art In- 
formel was inspired by the instinctive, personal 
approach of contemporary American Abstract 
Expressionism, of which Action painting was 
one aspect.

Like their American counterparts, the 
French-educated Tachists worked with a 
loaded brush, producing large works of sweep- 
ing brushstrokes and of drips, blots, stains, 
and splashes of colour. Their works, however, 
are more elegant and lyrical—often including 
graceful lines and blended, muted colours— 
than the works of such American painters as 
Jackson Pollock and Willem de Kooning, on 
whom the French artists modeled themselves. 
The Tachists were also less indebted than were

the Action painters to uninhibited psychic in­
spiration.
tachometer, device for indicating the angular 
(rotary) speed of a rotating shaft. The term is 
usually restricted to mechanical or electrical 
instruments that indicate instantaneous values 
of speed in revolutions per minute, rather than 
devices that count the number of revolutions 
in a measured time interval and indicate only 
average values for the interval.

shaft coupler de or ac tachometer

de voltmeter (with dc tachometer) or 
frequency meter (with ac tachometer) 
calibrated in rpm

Tachom eter
From Modern Dictionary o f Electronics by Ruddf F. Graf, copyright ©  
1962, 1963, and 1968, by Howard W. Sams & Co., Inc., reprinted by 
permission of the publisher

Mechanical tachometers utilize the fact that 
the centrifugal force on a rotating mass de­
pends on the speed of rotation and can be used 
to stretch or compress a mechanical spring. A 
resonance, or vibrating-reed, tachometer uses 
a series of consecutively tuned reeds to deter­
mine engine speed by indicating the Vibration 
frequency of the machine.

Electrical tachometers are of several types. 
The eddy-current, or drag, type is widely used 
in automobile speedometers; a magnet ro- 
tated with the shaft being measured produces 
eddy currents that are proportional to angular 
speed. Electric-generator tachometers work by 
generating either an altemating or a direct 
current. The stroboscope, an instmment that 
illuminates rotating objects so that they ap­
pear to have stopped moving, can be used as 
a tachometer.
Tachos, also called t a k h o r , t e o s , or z e d - 
h o r , second king (reigned 365-360 b c ) of the 
30th dynasty of Egypt; he led an unsuccessful 
attack on the Persians in Phoenicia. Tachos 
was aided in the undertaking by the aged 
Spartan king Agesilaus II, who led a body 
of Greek mercenaries, and by the Athenian 
fleet commander Chabrias. Tachos, however, 
insisted on leading the Egyptian army him­
self, and Agesilaus, after quarreling with his 
ally, supported a military revolt in Egypt that 
placed the young pretender Nectanebo II on 
the throne. Tachos fled to Iran, where he died 
an exile.
tachycardia, in physiology and medicine, a 
heart rate of more than 100 beats per minute. 
Tachycardia occurs normally during and af­
ter exercise or during stress and represents no 
danger to healthy individuals. In some cases, 
however, tachycardia occurs without apparent 
cause and is an arrhythmia, i.e., a pathological 
deviation from the normal heartbeat rhythm. 
Most arrhythmias are caused by irregularities 
in the electrical stimuli that cause the heart to 
beat. Normally these pacemaking stimuli orig- 
inate in the sinoatrial node. When the point 
of origin of pacemaking shifts to some other 
site in the heart, arrhythmias result, and ar­
rhythmias in which the heart beats at a rapid 
rate are termed tachycardias.
Tachycardias can be atrial, ventricular, or 

nodal, depending on the faulty site of origin 
of the pacemaking stimulus. The chief Symp­
toms of all tachycardias are fatigue, faintness, 
dizziness, shortness of breath, and a Sensa­
tion of thumping or palpitation in the ehest. 
The heart can beat as many as 240 times 
per minute in tachycardia. Some tachycardias, 
such as paroxysmal tachycardia, are harm- 
less and transitory phenomena that last a few



minutes or hours, subside spontaneously, and 
cause no lasting ill effects. Other types, such 
as multifocal atrial tachycardia or ventricular 
tachycardia, usually occur in persons with se­
rious heart, lung, or circulatory disease and 
demand immediate medical attention. The 
more serious tachycardias may be precursors 
of atrial fibrillation or even a heart attack.
Tachycardias can be terminated by lying 

down and other basic physical measures, by 
administering an electrical shock to the heart 
to restore regulär heart rhythm, or by the 
administration of such antiarrhythmic drugs 
as quinidine, atropine, lidocaine, or pro- 
cainamide.
tachygraphy: see shorthand.
tachylyte, also spelled t a c h y l i t e , glassy ig- 
iieous rocks low in silica, such as basalt or di- 
abase. Tachylytes are black with a pitchlike or 
resinous lustre; in thin sections they are char- 
acteristically brown and translucent, and the 
glass is crowded with granules of magnetite. 
Tachylytes are found only under conditions 
that imply rapid cooling, and they are much 
less common than are the corresponding acid 
volcanic glasses, principally because of the 
greater fluidity and greater tendency of basic 
lavas to crystallize.

The principal mode of occurrence of tachy­
lyte is as a chilled edge to thin dikes or sills 
of basalt or diabase; this edge may be only a 
millimetre or so thick and merges inward into 
crystalline basalt. Tachylytes of this nature 
are common among the igneous rocks of Ter- 
tiary age in the Inner Hebrides of Scotland. 
Sometimes tachylyte constitutes almost entire 
lava flows, as in the Hawaiian Islands; the 
rapid cooling of the highly fluid lavas of this 
region has inhibited crystallization, giving rise 
to vast floods of basaltic glass that contains 
only minor amounts of crystalline material. 
Lastly, tachylytes occur as scoria, or bombs, 
thrown out by basaltic volcanoes; these are 
well known at Stromboli Island and at Mount 
Etna in Italy, and in Iceland. Tachylytes readi- 
ly undergo weathering and alteration and are 
converted by oxidation and hydration into 
palagonite, a red, brown, or yellow cryptocrys- 
talline material.
tachyon, hypothetical subatomic partiele 
whose velocity always exceeds that of light. 
The existence of the tachyon, though not 
experimentally established, appears consistent 
with the theory of relativity, which was origi­
nally thought to apply only to particles trav- 
eling at or less than the speed of light. Just as 
an ordinary partiele such as an electron can 
exist only at speeds less than that of light, so a 
tachyon could exist only at speeds above that 
of light, at which point its mass would be real 
and positive. Upon losing energy, a tachyon 
would accelerate; the faster it traveled, the less 
energy it would have.
Tacitus, in full p u b l i u s , or g a i u s , Co r n e l i u s  
t a c i t u s  (b. c. a d  56—d. c. 120), Roman or­
ator and public official, probably the greatest 
historian and one of the greatest prose stylists 
who wrote in the Latin language. Among his 
works are the Germania, describing the Ger­
manic tribes, the Historiae (Histories), con­
ceming the Roman Empire from a d  69 to 96, 
and the later Annals, dealing with the empire 
in the period from a d  14 to 68.
Early life and career. Tacitus was bom 

perhaps in northem Italy (Cisalpine Gaul) 
or, more probably, in southem Gaul (Gallia 
Narbonensis, or present southeastem France). 
Nothing is known of his parentage. Though 
Cornelius was the name of a noble Roman 
family, there is no proof that he was descended 
from the Roman aristocracy; provincial fam­
ilies often took the name of the governor 
who had given them Roman citizenship. In 
any event he grew up in comfortable circum­
stances, enjoyed a good education, and found 
the way open to a public career.

Tacitus studied rhetoric, which provided a 
general literary education including the prac­
tice of prose composition. This training was a 
systematic preparation for administrative of­
fice. Tacitus studied to be an advocate at law 
under two leading orators, Marcus Aper and 
Julius Secundus; then he began his career with 
a “virgintivirate” (one of 20 appointments to 
minor magistracies) and a military tribunate 
(on the staff of a legion).

In 77 Tacitus married the daughter of Gnaeus 
Julius Agricola. Agricola had risen in the im­
perial service to the consulship, in 77 or 78, 
and he would later enhance his reputation as 
govemor of Britain. Tacitus appears to have 
made his own mark socially and was making 
much progress toward public distinction; he 
would obviously benefit from Agricola’s polit­
ical Connections. Moving through the regulär 
stages, he gained the quaestorship (often a 
responsible provincial post), probably in 81; 
then in 88 he attained a praetorship (a post 
with legal jurisdiction) and became a member 
of the priestly college that kept the Sibylline 
Books of prophecy and supervised foreign-cult 
practice. After this it may be assumed that 
he held a senior provincial post, normally in 
command of a legion, for four years.
When he retumed to Rome, he observed 

firsthand the last years of the emperor Do- 
mitian’s oppression of the Roman aristocracy. 
By 93 Agricola was dead, but by this time 
Tacitus had achieved distinction on his own. 
In 97, under the emperor Nerva, he rose to the 
consulship and delivered the funeral oration 
for Verginius Rufus, a famous soldier who 
had refused to compete for power in 68/69 
after Nero’s death. This distinction not only 
reflected his reputation as an orator but his 
moral authority and official dignity as well.
First literary works. In 98 Tacitus wrote 

two works: De vita Julii Agricolae and De 
origine et situ Germanorum (the Germania), 
both reflecting his personal interests. The Agri­
cola is a biographical account of his father- 
in-law’s career, with special reference to the 
governorship of Britain (78-84) and the later 
years under Domitian. It is laudatory yet cir- 
cumstantial in its description, and it gives a 
balanced political judgment. The Germania 
is another descriptive piece, this time of the 
Roman frontier on the Rhine. Tacitus empha- 
sizes the simple virtue as well as the primitive 
vices of the Germanic tribes, in contrast to 
the moral laxity of contemporary Rome, and 
the threat that these tribes, if they acted to­
gether, could present to Roman Gaul. Here 
his writing goes beyond geography to political 
ethnography. The work gives an administra­
tors appreciation of the German Situation, 
and to this extent the work serves as a histor­
ical introduction to the Germans.

Tacitus still practiced advocacy at law—in 
100 he, along with Pliny the Younger, success­
fully prosecuted Marius Priscus, a proconsul 
in Africa, for extortion—but he feit that ora­
tory had lost much of its political spirit and 
its practitioners were deficiënt in skill. This 
decline of oratory seems to provide the set­
ting for his Dialogus de oratoribus. The work 
refers back to his youth, introducing his teach- 
ers Aper and Secundus. It has been dated as 
early as about 80, chiefly because it is more 
Ciceronian in style than his other writing. But 
its style arises from its form and subject mat­
ter and does not point to an early stage of 
stylistic development. The date lies between 
98 and 102; the theme fits this period. Taci­
tus compares oratory with poetry as a way of 
literary life, marking the decline of oratory in 
public affairs: the Roman Republic had given 
scope for true eloquence; the empire limited 
its inspiration. The work reflects his mood at 
the time he tumed from oratory to history.

There were historians of imperial Rome be­
fore Tacitus, notably Aufidius Bassus, who 
recorded events from the rise of Augustus to 
the reign of Claudius, and Pliny the Elder,
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who continued this work (a fine Aufidii Bassi) 
to the time of Vespasian. In taking up his­
tory Tacitus joined the line of succession of 
those who described and interpreted their own 
period, and he took up the story from the 
political Situation that followed Nero’s death 
to the close of the Flavian dynasty.

The Histories and the Annals. The Histo­
riae began at Jan. 1, 69, with Galba in power 
and proceeded to the death of Domitian, in 
96. The work contained 12 or 14 books (it 
is known only that the Histories and Annals, 
both now incomplete, totaled 30 books). To 
judge from the younger Pliny’s references, 
several books were ready by 105, the writing 
well advanced by 107, and the work finished 
by 109. Only books i-iv and part of book v, 
for the years 69-70, are extant. They cover 
the fall of Galba and Piso before Otho (book 
i); Vespasian’s position in the East and Otho’s 
suicide, making way for Vitellius (book ii); the 
defeat of Vitellius by the Danubian legions on 
Vespasian’s side (book iii); and the opening of 
Vespasian’s reign (books iv-v).

This text represents a small part of what 
must have been a brilliant as well as sys­
tematic account of the critical Flavian period 
in Roman history, especially where Tacitus 
wrote with firsthand knowledge of provincial 
conditions in the West and of Domitian’s last 
years in Rome. The narrative as it now exists, 
with its magnificent introduction, is a power- 
fully sustained piece of writing that, for all the 
emphasis and colour of its prose, is perfectly 
appropriate for describing the closely knit set 
of events during the civil war of 69.
This was only the first stage of Tacitus’ his­

torical work. As he approached the reign of 
Domitian, he faced a Roman policy that, ex­
cept in provincial and frontier affairs, was less 
coherent and predictable. It called for sharper 
analysis, which he often met with bittemess, 
anger, and pointed irony. Domitian’s later 
despotism outraged the aristocratie tradition. 
It is not known, and it is the most serious gap, 
how Tacitus finally handled in detail Domi­
tian’s reputation. Perhaps his picture of the 
emperor Tiberius in the Annals owed some- 
thing to his exercise on Domitian.

It is necessary to keep the dating of Tacitus’ 
work in mind. He had won distinction under 
Nerva and enjoyed the effects of liberal policy; 
at the same time, he had lived through the 
crisis of imperial policy that occurred when 
Nerva and Trajan came to the succession. 
Under Trajan he retained his place in public 
affairs, and in 112-113 he crowned his admin­
istrative career with the proconsulate of Asia, 
the top provincial govemorship. His personal 
career had revealed to him, at court and in ad­
ministration, the play of power that lay behind 
the imperial facade of mle. He was especially 
familiar with the effect of dynastie control, 
which tended to corrupt the miers, as it had 
in the period from Vespasian to Domitian, 
and to reduce the supporting nobles to ser- 
vility, while only military revolt within Rome 
or from the frontier legions could change the 
Situation—as it had done at the end of Nero’s 
reign.
From what can be reconstructed from his 

personal career along with the implications of 
his subsequent historical thought, it is possible 
to mark an intellectual tuming point in his life 
after which he began to probe deeper into the 
nature of the Roman Empire. Although in the 
Agricola he had lightly promised to continue 
his writing from the Flavian years into the 
new regime, he now moved not forward but 
backward. He was no longer content to record 
the present but feit compelled to interpret the 
political bürden of , the past from the time 
when Tiberius Consolidated Augustus’ policy 
of imperial government.
The Annals (ab excessu divi Augusti), follow-
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ing the traditional form of yearly narrative with 
literary elaboration on the significant events, 
covered the period of the Julio-Claudian dy­
nasty from the death of Augustus and the 
accession of Tiberius, in 14, to the end of 
Nero’s reign, in 68. The work contained 18 
or 16 books. There is some evidence that he 
organized his books into groups of six: books 
i-vi on Tiberius (subdivided into books i-iii 
on Tiberius and Germanicus, books iv-vi on 
Sejanus and Tiberius), and books vii-xii on 
Caligula (Gaius) and Claudius.

To judge from references to Parthia that re­
flect its power before Trajan’s invasion, Taci­
tus had written most of books i-vi by 114. If 
a reference in book ii, 61 to Mare Rubrum 
(Red Sea) as the Roman frontier means the 
Persian Gulf, he was touching up these books 
in 116-117, after Trajan’s victory and be­
fore Hadrian’s withdrawal; but the term refers 
rather to the Red Sea as we know it, after 
the annexation of Arabia in 105-106. In any 
event he probably completed the work early 
in Hadrian’s reign. Only books i-iv, part of 
book v, most of book vi (treating the years 
14-29 and 31-37 under Tiberius), and books 
xi-xvi, incomplete (on Claudius from 47 to 
51 and Nero from 51 to 66), now exist.
In casting back to the early empire Taci­

tus did not wish necessarily to supersede his 
predecessors in the field, whose systematic 
recording he seemed to respect, judging from 
the use he made of their subject matter. His 
prime purpose was to reinterpret critically the 
Julio-Claudian dynasty, when imperial rule 
developed a central control that, even af­
ter the complex military coup d’état 68-69, 
would continue under the Flavians. In effect, 
the Annals represents a diagnosis in narra­
tive form of the decline of Roman political 
freedom, written to explain the condition of 
the empire he had already described in the 
Histories. Tacitus viewed the first imperial 
Century as an entity. There was (in his eyes) a 
comparison to be made, for example, between 
the personal conduct of Tiberius and that of 
Domitian, not that they were the same kind 
of men but that they were corrupted by sim­
ilar conditions of dynastie power. Yet he did 
not begin with Augustus, except by cold refer­
ence to his memory. The modem world tends 
to think of Augustus as the founder of the 
empire. The Romans—one may cite Appian 
and Florus alongside Tacitus—regarded him, 
at least during the first part of his career, as 
the last of the warlords who had dominated 
the republic.

In opening the Annals Tacitus accepts the 
necessity of strong, periodic power in Roman 
government, providing it allowed the rise of 
fresh talent to take over control. That was the 
aristocratie attitude toward political freedom, 
but to secure the continuity of personal au­
thority by dynastie convention, regardless of 
the qualifications for mle, was to subvert the 
Roman tradition and corrupt public morality. 
If Augustus began as a warlord, he ended by 
establishing a dynasty, but the decisive point 
toward continuing a tyrannical dynasty was 
Tiberius’ accession.

One may, indeed, believe that Tiberius was 
prompted to assume imperial power because 
he was anxious about the military Situation 
on the Roman frontier; but Tacitus had no 
doubts about the security of the Roman posi­
tion, and he considered the hesitation Tiberius 
displayed on taking power to be hypocritical; 
hence, the historical irony, in interpretation 
and style, of his first six books. Here, perhaps, 
Tacitus had some support for his interpreta­
tion. A strong, dour soldier and a suspicious 
man, Tiberius had little to say in his court 
circle about public affairs. On his death he 
was blamed for never saying what he thought 
nor meaning what he said, and Tacitus elabo-

rated this impression. His criticism of dynastie 
power also stressed the effect of personality: if 
Tiberius was false, Claudius was weak, Nero 
was not only unstable but evil, and the im­
perial wives were dangerous. With regard to 
provincial administration, he knew that he 
could take its regulär character for granted, in 
the earlier period as well as his own.
Sources. For the period from Augustus to 

Vespasian, Tacitus was able to draw upon ear­
lier histories that contained material from the 
public records, official reports, and contempo­
rary comment. It has been noted that the work 
of Aufidius Bassus and its continuation by the 
elder Pliny covered these years; both historians 
also treated the German wars. Among other 
sources Tacitus consulted Servilius Nonianus 
(on Tiberius), Cluvius Rufus and Fabius Rus- 
ticus (on Nero), and Vipstanus Messalla (on 
the year 69). He also tumed, as far as he feit 
necessary, to the Senate’s records, the official 
joumal, and such firsthand information as a 
speech of Claudius, the personal memoirs of 
the younger Agrippina, and the military mem­
oirs of the general Corbulo. For Vespasian’s 
later years and the reigns of Titus and Domi­
tian, he must have worked more closely from 
official records and reports.

In the light of his administrative and polit­
ical experience, Tacitus in the Histories was 
able to interpret the historical evidence for the 
Flavian period more or less directly. Yet con­
temporary writing may lack perspective. He 
recognized this problem when, in the Annals, 
he revived the study of the Julio-Claudian 
dynasty. But to go back a Century raises addi­
tional problems of historical method. Tacitus 
first had to determine the factual reliability 
and political attitude of his authorities and 
then to adjust his own general conception of 
the empire, in case it was anachronistic, to the 
earlier conditions. The strength of his convic­
tion limited his judgment at both points. He 
underplayed the effect of immediate circum­
stances and overplayed the personal factor, a 
tendency that influenced his use of the his­
torical sources. In particular Tiberius, who in 
spite of his political ineptness struggled with 
real difficulties, suffered in reputation from 
this treatment. But Tacitus did not spare any 
man in power. He Controls the performance 
of his characters; it is magnificent writing, but 
it is not necessarily strict history.
Literary style. Since he was a conscious lit­

erary stylist, both his thought and his manner 
of expression gave life to his work. Greek his- 
toriography had defined ways of depicting his­
tory: one could analyze events in plain terms, 
set the scene with personalities, or heighten 
the dramatic appeal of human action. Each 
method had its technique, and the greater 
writer could combine elements from all three. 
The Roman “annalistic” form, after years of 
development, allowed this varied play of style 
in significant episodes. Tacitus knew the tech­
niques and controlled them for his political 
interpretations; as a model he had studied the 
early Roman historiographer Sallust.
It is finally his masterly handling of literary 

Latin that impresses the reader. He wrote in 
the grand style, helped by the solemn and po­
etic usage of the Roman tradition, and he ex- 
ploits the Latin qualities of strength, rhythm, 
and colour. His style, like his thought, avoids 
artificial smoothness. His writing is concise, 
breaking any easy balance of sentences, de- 
pending for emphasis on word order and syn- 
tactical Variation and striking hard where the 
subject matter calls for a formidable impact. 
He is most pointed on the theme of Tiberius, 
but his technique here is only a concentrated 
form of the stylistic force that can be found 
throughout his narrative.

Tacitus’ work did not provide an easy source 
for summaries of early imperial history, nor 
(one may guess) was his political attitude pop­
ulär in the ruling circles; but he was read and 
his text copied until in the 4th Century Am-

mianus Marcellinus continued his work and 
followed his style. When statecraft again be­
came a subject of interest in the Renaissance, 
his work was reexamined, as it was, once 
again, after the French Revolution. In mod­
em scholarship Tacitus’ writings are studied 
seriously—with critical reservation—to recon- 
stmet the early history of the Roman Empire. 
On the literary side they are appreciated as 
stylistic masterpieces. (AH.McD.)
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Tacitus, Marcus Claudius (b. c. 200—d. c. 
June 276, Tyana, Cappadocia), Roman em­
peror in 275-276.
In the 40 years before Tacitus assumed 

power the empire was mied by a succession of 
usurpers and emperors who had been career 
army officers. On the murder of the emperor 
Aurelian in 275, the army council invited 
the Senate to select a nobleman as head of 
state. The Senate delayed six months before 
ehoosing (September 275) Tacitus, an elderly 
and wealthy senator who had served twice as 
consul. During his brief reign Tacitus was en­
gaged in continual warfare with hostile tribes 
in the Eastern Empire. It is uncertain whether 
he was murdered by his soldiers or died of 
disease. His successor was his half brother, 
Florianus, who mied for three months before 
being killed by his soldiers.
Tacloban, charternd city, Capital of Leyte 
province, northeastern Leyte, Philippines, on 
San Pedro Bay at the Southern entrance to San 
Juanico Strait. It is the largest city and dis- 
tributing centre in the eastem Visayas (Leyte 
and Samar). A port since 1874, Tacloban has 
a long deepwater wharf, a bulk petroleum de­
pot, and an airport. Hemp, copra, and lumber 
are exported, and commercial fishing is im­
portant. The city is the seat of Divine Word 
University (1946) and the Leyte Institute of 
Technology (1966).

Tacloban was a major Allied logistical base 
during World War II. On Oct. 20, 1944, U.S. 
general Douglas MacArthur’s forces landed 
at several points along Leyte Gulf, south of 
the city, which they captured on October 21. 
Tacloban served as temporary Capital of the 
Philippines until Manila was regained. Red 
Beach, to the south at Palo, was one of the 
landing sites and is now a tourist attraction. 
Inc. city, 1952. Pop. (1980) 102,523.
Tacna, southernmost department (formed 
1875) of Peru, bounded by the Pacific Ocean 
(Southwest), Bolivia (northeast), and Chile



(south). It occupies an area of 5,701 sq mi 
(14,767 sq km). In the Coastal desert of the 
Southwest, settlement depends on irrigation 
provided by the Locumba and Sama rivers. 
The northeast lies high in the Andes. The one 
area of concentrated settlement is around the 
city of Tacna (g.v.), the departmental Capital. 
The department was occupied during the War 
of the Pacific (1880) by Chileans, who retained 
it until 1929.

In the irrigated lowlands, grapes and other 
fruits, cotton, and sugarcane are grown, and 
the relatively few Indian inhabitants of the 
highlands produce wheat, barley, and potatoes 
and raise sheep and alpacas. Tacna is consid­
ered to have the most varied and extensive 
mineral resources of all Peruvian departments. 
In 1956 development of the largest copper 
ore deposit in the world began at Toquepala, 
which yields about one-third of Peru’s pro­
duction. The department is linked by the 
Pan-American Highway, by other roads, and 
by air to cities in Coastal and Andean Peru 
and by road and by rail to Arica, Chile. Pop. 
(1984 est.) 159,600.
Tacna, Capital of Tacna province and depart­
ment, Southern Peru, on the Rio Caplina at 
1,811 ft (552 m) above sea level, in the arid 
Andean foothills. When the Spaniards arrived 
at the site in the 16th Century, it was occupied 
by Aymara Indians. Later, the Spanish town 
of San Pedro de Tacna was founded, and the 
surrounding fertile soil and cool climate, as 
well as proximity to the Pacific port of Ari­
ca, Chile, contributed to its prosperity during 
the colonial era. Silver from Potosi, Bolivia, 
was also sent to Arica via Tacna. Following 
the depletion of the mines, Tacna languished, 
but it gained fame during the wars for inde­
pendence from Spain, becoming the “Heroic 
City of Tacna” in 1826. In 1880, during the 
War of the Pacific, Chileans defeated Peru- 
vian-Bolivian forces at nearby Campo de la 
Alianza. The Treaty of Ancón (1883) awarded 
both Tacna and Arica to Chile, but a final 
settlement in 1929 returned Tacna to Peru. 
During Chilean occupation Tacna was mod- 
ernized greatly. The cathedral, begun in 1872, 
has been completed.
The city is an agricultural processing cen­

tre. Crops include tobacco, grapes, cotton, 
and sugarcane; tanning, fruit canning, wine 
making, and liquor distilling are major ac­
tivities. Tacna has an airport and is linked 
with Arica, 40 mi (60 km) south, by rail and 
the Pan-American highway. Roads also lead 
eastward to Andean settlements. Pop. (1981) 
97,173.
Tacoma, city, seat (1880) of Pierce County, 
western Washington, U.S., on Commence- 
ment Bay of Füget Sound, 30 mi (48 km) 
south of Seattle. The bay was the starting point 
(1841) of a surveying party led by Charles 
Wilkes, who named it Commencement Bay. 
Settled in 1864, the site was laid out (1868) 
as Commencement City by Gen. Morton M. 
McCarver; it was soon renamed Tacoma (the 
Indian name for Mt. Rainier, 45 mi south­
east). Sawmills and port facilities were estab­
lished, and in 1873 the Northern Pacific Rail­
way arrived and built a terminus called New 
Tacoma. The two communities merged and 
incorporated in 1883. The city is a headquar­
ters for lumber processing; although its chief 
industries are still lumber-based, there are also 
shipyards, smelters, foundries, electrochemical 
plants, and food-processing factories. Docks 
and wharves line its waterfront. A gateway to 
Mount Rainier National Park, it is also con­
nected to the Olympic Peninsula recreation 
areas via the second Tacoma Narrows Bridge 
(1950). (This suspension bridge replaced the 
famous original, which collapsed in 1940.) Ft. 
Lewis and McChord Air Force Base are to the 
south. A replica of the Hudson’s Bay Compa­
ny’s Ft. Nisqually (1833) is in Point Defiance 
Park. Tacoma is the seat of the University

of Puget Sound (1888), the Pacific Lutheran 
University (1890), and two community col­
leges. Pop. (1980) city, 158,501; metropolitan 
area ( s m s a ), 485,643.
Tacoma Narrows Bridge, first suspension 
bridge across the Narrows of Puget Sound, 
connecting the Olympic Peninsula with the 
mainland of Washington, and a landmark 
failure in engineering history. Four months 
after its opening, on the morning of Nov. 
7, 1940, in a wind of about 42 miles (68 
kilometres) per hour, the 2,800-foot (853- 
metre) main span, which had already exhib­
ited a marked flexibility, went into a series of 
torsional oscillations the amplitude of which 
steadily increased until the convolutions tore 
several suspenders loose, and the span broke 
up. An investigation disclosed that the section 
formed by the roadway and stiffening-plate 
girders (rather than web trusses) did not ab- 
sorb the turbulence of wind gusts; at the same 
time, the narrow, two-lane roadway gave the 
span a high degree of flexibility. This combi­
nation made the bridge highly vulnerable to 
aerodynamic forces, insufficiently understood 
at the time. The failure, which took no lives 
because the bridge was closed to traffic in 
time, spurred aerodynamic research and led 
to important advances. The plate girder was 
abandoned in suspension-bridge design; the 
Tacoma Narrows Bridge was replaced by a 
new span stiffened with a web truss.
Taconic orogeny, a mountain-building event 
that affected the Appalachian Geosyncline 
along the eastem coast of the United States. 
Evidence for the orogeny is most pronounced 
in the northern Appalachians, but its effects 
can be noted in the Ridge and Valley Province 
as far south as Tennessee and in the Piedmont 
Province as far south as Georgia. Originally 
thought to have occurred at approximately the 
Ordovician-Silurian boundary (about 430,- 
000,000 years ago), the Taconic orogeny is 
now considered by most investigators to have 
consisted of several pulses that extended from 
mid-Ordovician time (Blountian phase in Ten­
nessee) up into the early part of the Silurian.
Events ascribed to this orogeny include 

the development of angular unconformities 
in strata of the northern Appalachians, the 
Taconic allochthone (overthrust and displaced 
block) in New York, the uplift of the Green 
Mountains in Vermont, the development of 
elastic wedges of sediment (Queenston Delta in 
New York and the Blount Group in Tennes­
see), and igneous intmsion and regional meta- 
morphism in both the northem and Southern 
Appalachians. The Taconic orogeny may be 
considered an early phase of the Caledonian 
orogeny in western Europe.
Thrust faulting occurred in a vast zone from 

the western coast of Newfoundland, south­
ward along the St. Lawrence Valley, New 
York, and into Pennsylvania. This zone of 
thmst faulting is known as Logan’s Line, af­
ter Sir William Logan, the Canadian geologist 
who first recognized its significance. Strata to 
the west of Logan’s Line have been little dis- 
turbed by Paleozoic deformation, whereas east 
of the line, Ordovician and older strata have 
been greatly deformed. The Ordovician shale 
facies is badly cmshed, faulted, and overthrust 
westward in masses known as klippen, one of 
which forms the present Taconic Range.
Taconic Range, part of the Appalachian 
mountain system, U.S., extending southward 
for 150 mi (240 km) from a point South­
west of Brandon, Vt., to northern Putnam 
County, New York. It rises to Mt. Equinox 
(3,816 ft [1,163 m]) in Vermont and includes 
Mt. Frissell (2,380 ft), the highest point in 
Connecticut. In Massachusetts the mountains 
comprise the western section of the Berkshire 
Hills. Taconic State Park, in New York, is a 
populär mountain recreation area. The name 
Taconic probably derives from an Algonkian
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Indian word referring to a tree, a wood, or a 
forest.
taconite, a low-grade siliceous iron forma­
tion in Minnesota from which high-grade iron 
ore is derived. The iron formation consists 
of fine-grained silica with variable ratios of 
hematite and magnetite totalling less than 30 
percent iron. Recovery of the iron requires fine 
grinding and concentration of iron-bearing 
phases, which in tum are formed into pellets 
suitable for blast fumaces. As high-grade de­
posits of iron ore become depleted, taconite 
deposits will increase in importance as a 
source of iron ore.
tactical weapons System, system integrating 
tactical weapons with electronic equipment 
for target acquisition, aiming, fire control, or 
all of them. Tactical weapons are designed for 
offensive or defensive use at relatively short 
range with relatively immediate consequences. 
They include weapons used for antitank as­
sault, anti-aircraft defense, battlefield support, 
aerial combat, or naval combat.

Unlike strategie weapons Systems, which were 
operated by only five nations in the early 
1980s, tactical weapons Systems are ubiqui- 
tous: in one version or another they are man­
ufactured by at least 15 countries, and in one 
form or another they occur in virtually every 
country that has an army, navy, air force, 
or guerrilla or terrorist organization of any 
consequence. They are generally classified in 
terms of their point of launching (surface or 
air) and their target location (also surface or 
air).

S u r fa c e - to - s u r fa c e  S y s te m s . Antitank weap­
ons usually employ either a wire-guided mis­
sile fired from a soldier’s shoulder, a launching 
ramp, an armoured vehicle, or a helicopter. A 
single or double wire unreels behind the mis­
sile and the operator Signals course corrections 
to a control mechanism inside the missile as 
it flies. Some Systems impart course correc­
tions automatically so long as the soldier who 
launched it keeps his sight trained on the tar­
get. A U.S. antitank system, the Copperhead, 
is laser-guided and fired from a conventional 
155-millimetre howitzer. The gunner focusses 
a laser on the target momentarily after the 
projectile is in flight, and a sensor in the 
weapon is imprinted with the image of the 
target and operates control flaps to steer the 
missile to it.
Battlefield support weapons include ballistic 

missiles as large as the Soviet SS-12, with a 
range of an estimated 1,100 miles (700 kilo­
metres) or more and a nuclear warhead of 
about one megaton, and nonballistic missiles 
as small as the French Pluton, with a range 
of 16 to 193 mi and a nuclear warhead as 
small as 15 kilotons. These Systems incorpo- 
rate vehicles to launch the missiles and to 
house command and fire-control computers 
and other equipment.

Coastal defense weapons are the missile 
equivalent of long defunct Coastal artillery 
but have ranges up to 160 miles or more 
and carry nuclear or high-explosive warheads. 
Norway’s Penguin system is an example: it is 
mobile, comprising three homing missiles, the 
launcher, and a computerized control system.

Shipborne Systems are more varied. IsraeFs 
Gabriel system is operated at a computerized 
control console by one man, who can feed tar- 
geting data to the missile before launch and, 
if desired, during flight. The versatile Otomat 
system developed by a French-Italian consor­
tium can be used with any radar system and 
any fire control system. It is shipped to the 
purchaser in a case that serves as a launching 
tube.

Underwater weapons, intended to disable 
submarines or torpedoes, are considered sur­
face-to-surface Systems. They include vari-
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ous homing or guided torpedoes using sonar 
and acoustic tracking Systems. Germany 
makes a wire-guided torpedo. Sweden’s anti­
submarine weapon system uses a missile that 
is preprogrammed for its course on the basis of 
sonar information. One of the most intricate 
underwater Systems is the U.S. Captor (from 
encapsulated torpedo). A torpedo is encased 
in a specially shaped mine, which is moored 
to the bottom near strategie routes used by 
enemy submarines. Its detection equipment 
identifies surface vessels and friendly sub­
marines and ignores them. When an enemy 
submarine approaches within kill distance, the 
torpedo is launched and tracks the submarine. 
If it fails to encounter the submarine on its 
first pass, it will tum around and attack again.

Surface-to-air Systems. Land-based mobile 
anti-aircraft Systems include guided mis­
siles, guns, and rockets. They are frequently 
mounted on a single tank chassis, with a 
cluster of missiles in launcher-containers, and 
radar and fire-control equipment. Missiles are 
frequently of the two-stage solid-propellant 
type and may be controlled automatically by 
radar and computer or by a human operator 
using optical tracking, in either case through 
micro wave radio transmission. Frequently the 
control system is kept in contact with the 
missile by means of an automatic infrared 
tracking system. In the U.S. Patriot system, 
as many as eight mobile missile-launching 
stations, each holding four missiles, may be 
controlled from one mobile control centre, 
which integrales radar sighting and tracking, 
identification, missile guidance, and other in­
formation. The Swiss Flakpanzer anti-aircraft 
tank uses a three-man crew to operate the 
tank, its radar-controlled firing system, and 
twin 35-mm guns that fire at the rate of 1,100 
rounds per minute. Shipboard Systems are es- 
sentially similar. The Italian Albatros System 
utilizes the existing fire-control system for a 
warship’s guns to control an added system 
employing the Apside homing missile.

Air-to-surface Systems. Most of these Sys­
tems are enhancements of the role of the at­
tack aircraft and the assault helicopter (iqq.v.). 
What the weapons system brings to the air­
craft and its guns or missiles is sophisticated 
sighting and tracking and fire-control equip­
ment. The weapons involved vary widely in 
size. The Soviet AS-4 missile is more than 
36 feet (11 metres) long and is launched by 
a Tupolev bomber. It is presumed to be in- 
ertially guided until it approaches its selected 
target, when it homes in on the target. The 
British Advanced Airbome Anti-Armour Sys­
tem is a cluster of small weapons encased in 
a carrier that is programmed by the pilot of 
the launching airplane in the moment before 
its release. The container flies to the target 
area—such as a group of tanks—where it then 
ejects the individual weapons. They descend 
by parachute and, if they hit on or near a 
tank, they detonate on impact; if they miss, 
they lie on the ground as mines and detonate 
when a tank approaches. A European consor­
tium produces a Martel air-to-surface missile 
that carries a television camera in its nose, 
transmitting back to the control console in 
the airplane that released it an image of the 
target; the controller, by radio signals, then 
flies the missile to the point where a homing 
device takes over.
Air-to-air Systems. Air-to-air Systems also 

enhance the role of the fighter aircraft. A va­
riety of guidance Systems are employed: the 
widely used Sparrow system of the United 
States employs a radar homing system for 
guidance; the much-used Sidewinder is guided 
to the target by the target’s heat emission. One 
French missile is adaptable to either radar or 
infrared guidance. An Israeli missile system,

known as Shafrir, is said to have shot down 
more than 200 aircraft in the Arab-Israeli War 
of 1973. When that system detects an airplane 
within range, it lights an indicator lamp and 
sounds a warning in the cockpit of the aircraft 
carrying the missile. The pilot then may op­
erate the launch button, and the system does 
the rest. A U.S. sighting development corrects 
the course of a missile after launch by radio 
signals generated by computer from the elec- 
tronically monitored motions of the pilot’s 
eyes as he watches the target aircraft. See also 
strategie weapons system.
tactics, in warfare, the art and science of 
fighting battles on land, on sea, and in the air. 
It is concerned with the appröaeh to combat; 
the disposition of troops and other person- 
nel; the use made of various arms, ships, or 
aircraft; and the execution of movements for 
attack or defense.

A brief treatment of tactics follows. For füll 
treatment, see macropaedia: War, The The­
ory and Conduct of.

The great military leaders of history have 
been supreme tacticians who followed fluid 
and flexible courses on the battlefield. Their 
performances have been judged on the ba­
sis of how they have respected the material 
advantages and disadvantages of the time as 
applied to particular principles of war, such as 
security, mobility, surprise, and concentration 
of force, which singularly or collectively were 
necessary for victory. Throughout history var­
ious commanders have practiced orthodox, 
unorthodox, offensive, defensive, aggressive, 
and delaying tactics.

Tactics can be generally understood as the 
Problems encountered in actual fighting. Tac­
tical thinking attempts to coordinate man- 
power with the existing weapons technology 
and apply both to the terrain and enemy forces 
in such a way that the weapons available to 
a fighting force are used to best advantage. 
In the pre-gunpowder era, infantry equipped 
with spears, pikes, or swords would be massed 
close together. Fighting would be conducted 
as close to the enemy äs possible in order to 
get the greatest and most accurate use of the 
various types of blades. Reserves would be 
stacked many ranks deep to ensure immediate 
replacement of fallen combatants.

Since the development of hand-held firearms, 
methods of grouping have evolved steadily 
away from close formations. Dispersing 
firearm-equipped soldiers serves to provide a 
more difficult target for enemy weapons and 
at the same time spreads the offensive threat 
over a far wider area by taking advantage of 
the range of gunfire.

Deploymeht is an important part of the 
tactical Operation. Deployment refers to the 
placing of each type of weapon (or a unit of 
personnel using similar weapons) where it can 
do the most damage to the enemy or provide 
the most protection to one’s own forces. For 
instance, a tactician seeking to turn the ene­
my’s flank might position the strongest, most 
mobile units opposite that flank, while defen­
sive and ponderous weapons would be posi- 
tioned to protect the remaining units and the 
supplies. Timing and direction of attack are 
also important tactical considérations. At sea, 
direction has traditionally been crucial, espe­
cially in the era of wind-powered warships. In 
recent wars, timing has been a crucial factor 
in mounting airbome strikes so as to take 
advantage of the element of surprise. Meth­
ods of disengagement can also be crucial in 
combat, as when a deception is to be carried 
out or a defeated army preserved. The success 
of a given set of tactics not only depends on 
the reliability and power of the weapons in­
volved; it also depends on the thoroughness 
with which troops and operators are trained 
in those tactics.
Tacticus, Aelianus: see Aelianus.

tactile corpuscle (biology): see Meissner cor- 
puscle.
Tacuarembó, department, north central Uru­
guay, bounded on the south by the Rio Negro 
reservoir. The rolling hills of the department, 
established in 1837, with an area of 5,961 
sq mi (15,438 sq km), culminate in a south­
em outlier of thé Cuchilla (hills) de Santa 
Ana (Coxilha de Santana in Brazil). Agricul­
ture (wheat, com [maize], and vegetables) and 
livestock raising are the principal economic 
activities. A large hydroelectric plant is lo­
cated at Embalse (lake) del Rio Negro (Rincön 
del Bonate), on the Negro. Wildlife, although 
sparse in Tacuarembó and other northem 
departments in Uruguay, includes the rhea 
(American ostrich),. nutria, deer, puma, jaguar, 
wildcat, fox, and anteater. The main highway 
and railroad linking Montevideo and Rivera 
traverse the department, passing through Ta­
cuarembó (q.v.), the major city and Capital. 
Pop. (1975) 84,535.
Tacuarembó, formerly san fructuoso, Cap­
ital of Tacuarembó department, north central 
Uruguay. The Cuchilla (mountains) de Haedo 
dominate the western part of the department. 
Orchids and hardwoods, including quebra- 
cho, algarrobo, urunday, and guayabo, grow 
there. Founded in 1831 by Bemabé Rivera, 
it was first called Villa de San Fructuoso; 
later, it adopted the Guarani Indian name 
Tacuarembó (from a firm, slender reed en­
demic to the region). The city’s Indian and 
gaucho past is represented in the Museo del 
Indio (Indian Museum).

Tacuarembó lies on the railway from Mon­
tevideo into Brazil and has developed essen- 
tially as a one-industry city, processing meat, 
wool, hides, and tallow, used to make soap 
and shortening. As an administrative centre, 
however, it employs a substantial civil service 
force and has begun to develop a tourist in­
dustry. Tacuarembó has a govemment-owned 
television and radio station. The cathedral 
of San Fructuoso (completed in 1834) dom- 
inates the main plaza. Route 26 from Rio 
Branco, Brazo, to Paysandü passes through 
Tacuarembó. Pop. (1975 prelim.) 34,152.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Tadjoura, Gulf of, French golfe de ta­
djoura , gulf indenting the coastline of Dji­
bouti, East Africa, located at the extreme 
westem end of the Gulf of Aden. It provides 
some shelter for the port of Djibouti on the 
southeastem shore of the gulf. The gulf is 35 
mi (56 km) wide at the mouth and 50 mi long, 
with a depth of as much as 3,550 ft (1,082 
m) near the centre. It is about 164 ft deep off 
the coast of Djibouti. The coastline is rather 
barren and inhospitable, inhabited mostly by 
pastoral nomads. Obock and Tadjoura are the 
only other towns of any importance along the 
gulf, neither of which is a major port. The 
closing of the Suez Canal from 1967 to 1975 
decreased shipping traffic in the gulf.
Tadmor (ancient Syria): see Palmyra.
Tädoba National Park, national park in 
Chandrapur district, Mahäräshtra state, west­
em India. Extending over an area of 45 sq mi 
(117 sq km), the park consists of dense forests 
of sal (Shorea), margosa, mahua, and mango, 
interspersed with lakes and plains; Stretches 
of bamboo thickets are found around Tädoba 
Lake, for which the park is named. It was 
established as a wildlife sanctuary in 1935 and 
declared a national park in 1955. The park 
has tiger, panther, leopard, chital, jackal, gaur 
(Indian bison), mouse deer, sambar, antelope, 
sloth bear, and crocodile. A network of roads 
and Observation towers facilitate wildlife view- 
ing.



tadpole, also called polliwog, aquatic larval 
stage of frogs and toads. Compared with the 
larvae of salamanders, tadpoles have short, 
oval bodies, with broad tails, small mouths, 
and no extemal gills. The intemal gills are 
concealed by a covering known as an opercu- 
lum.

Most tadpoles are vegetarians, although those 
of some species are camivorous or even can- 
nibalistic. Tadpole metamorphosis follows a 
pattem of gradual development of fore- and 
hind-limbs, resorption of the tail, shortening 
of the intestine, disappearance of the gills, 
and development of lungs. Upon completion 
of metamorphosis, the tadpole emerges onto 
land as a young frog.
tadpole shrimp, any member of the crus- 
tacean order Notostraca (subclass Branchiop- 
oda), a small group composed of the genera 
Triops and Lepidurus. The approximately 15

(Top) Ventral and (bottom) dorsal surfaces of 
tadpole shrimp (Triops longicaudatus)
William E. Ferguson

known species are strictly freshwater forms, 
inhabiting lakes, ponds, and temporary pools, 
chiefly in Europe and North America. The 
common name tadpole shrimp derives from 
the animal’s distinctive body shape—a large, 
oval shell-like carapace and a slender, flexible 
abdomen with a long, forked tail. Extending 
up to 100 mm (4 inches) in length, the body 
may have as many as 40 segments, some 
of which carry several pairs of leaflike ap­
pendages. Certain species have as many as 70 
pairs of limbs. Tadpole shrimp typically dweil 
at the bottom of bodies of water, feeding on 
organic debris or preying on small aquatic an­
imals and larvae. Their eggs, which are highly 
resistant to desiccatiön, may survive in the 
soil for many years after temporary pools have 
dried up; they hatch when the pools have re- 
filled with water.
Tadzhik, also spelled tajik, the original Ira­
nian population of Afghanistan and Turki- 
stan. The Tadzhik constitute about half of 
the population of Soviet Tadzhikistan. In 
the late 1980s there were more than 3,000,- 
000 Tadzhiks in the Soviet Union, including
2.350.000 in Tadzhikistan and more than
650.000 in Uzbekistan. In the late 1980s there 
were about 3,000,000 in Afghanistan, where 
they constituted about one-fifth of the popula­
tion. Another 30,000 lived in the westernmost 
part of Sinkiang Uighur Autonomous Region 
in China.

The name Tadzhik refers to the traditionally 
sedentary Caucasoid people who speak a form 
of Persian called Tadzhik in the Soviet Union 
and who speak the modem Persian language 
in Afghanistan.

The Tadzhik were the heirs and transmitters 
of the Central Asian sedentary culture that 
diffused in prehistorie times from the Iranian 
plateau into an area extending roughly from 
the Caspian Sea to the borders of China. 
They built villages of flat-roofed mud or 
stone houses and cultivated irrigated fields of 
wheat, barley, and millet. Their gardens were 
famous for melons and a variety of fruits. 
Their crafts were highly developed, and their 
towns along the caravan routes linking Persia, 
China, and India were centres of trade. Turks 
subsequently migrated westward into the area

inhabited by the Tadzhiks. The latter became 
Turkicized in their culture, though many re­
tained their Iranian language.

Most of the Tadzhik are Sunnite Muslims, 
but a few in remote mountain areas are Shfïte 
Muslims.
Tadzhikistan, officially tadzhik  soviet so­
cialist republic, Tadzhik also spelled tajik, 
Russian tadzhikskaya sovetskaya so- 
tsialisticheskaya respublika, Akademiya 
Nauk romanization tadzikistan , or tadzi-
KSKAJA SOVETSKAJA SOCIALISTICESKAJA RE­
SPUBLIKA, one of 15 constituent republics of 
the Soviet Union, situated in the extreme 
southem part of the nation.
A brief treatment of Tadzhikistan follows. 

For füll treatment, see macropaedia: Union 
of Soviet Socialist Republics.
The area of Soviet Tadzhikistan also includes 

the Gomo-Badakhshan autonomous oblast, 
a mountainous Central Asian ethnic district. 
The Capital of the Tadzhik S.S.R. is Dushanbe. 
Tadzhikistan is located in the extreme south 
of the Soviet Union and is bounded by China 
to the east, Afghanistan to the south, and So­
viet Uzbelastan and Kirgiziya to the west and 
north. It is a mountainous countryband more 
than half of its territory lies above 10,000 feet 
(3,000 m). The republic is crossed by several 
major rivers. The climate is sharply Continen­
tal (subject to extremes) and is somewhat arid. 
Tadzhikistan’s topographic and climatic range 
has given it an extremely varied plant life with 
more than 5,000 kinds of flowers alone.
Tadzhikistan is named after its principal in­

habitants, the Tadzhiks, who speak a language 
that is closely related to Persian. The Tadzhiks 
are closely related to their Muslim coreligion- 
ists and neighbours, the Uzbeks.
Like other Central Asian republics, Tadzhik­

istan has a high rate of population increase; 
half the population is less than 20 years of age, 
and children less than 9 years old constitute 
almost a third. The population is made up 
of collective farmers (about half), workers (a 
third), and white-collar employees (an eighth). 
Women account for almost two-fifths of non- 
farm employment.
Most of the population lives in rural villages 

called qishlaqs. Traditionally each house in a 
qishlaq is surrounded by a mud fence. On 
the steep slopes of the mountains, the flat 
roof of one house often serves as the yard 
for the house above it. Many houses have flat 
roofs, and most households have an orchard 
or vineyard. There are schools, clinics, shops, 
and cultural centres in most qishlaqs.

Tadzhikistan is rich in mineral deposits in­
cluding iron ore, lead, zinc, antimony, mer­
cury, gold, tin, and tungsten. The major 
mineral fuel is coal. There are also consid­
erable deposits of petroleum and natural gas. 
Tadzhikistan’s industries include mining, ore 
dressing, hydroelectric power, oil extraction, 
and cotton mills. Silk, knitted goods, footwear, 
clothing, and tanned leather are other prod­
ucts. The Soviet Union’s largest carpet factory 
is in Kayrakkum. Tadzhikistan is also the So­
viet Union’s main producer of geranium oil, 
used in perfumes. Engineering products in­
clude looms, power transformers, cables, and 
agricultural and household equipment. A ni- 
trogen fertilizer plant in Kalininabad and an 
electrochemical complex in Yavan are part öf 
the newly developed Chemical industry. There 
is an aluminum plant at Regar.

Cotton growing is the leading branch 
of Tadzhilastan’s agriculture. Agriculture in 
Tadzhikistan would be severely limited with­
out extensive irrigation using the waters of 
the Amu Darya and Syr Darya (rivers). After 
World War II a canal network started in the 
1930s was expanded, giving new importance 
to cattle raising, horticulture, and sericulture 
as well as to cotton growing.
The republic has a Supreme Soviet whose 

members are selected every four years by the
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Communist Party of Tadzhikistan and rati- 
fied in an election. The Presidium (which acts 
when the Supreme Soviet is out of session) and 
a Council of Ministers (cabinet) are elected 
by the Supreme Soviet. Proportionately fewer 
Tadzhiks are Communist Party members than 
are the natives of most other union republics.

The educational level of the Tadzhiks has 
risen greatly in the 20th Century as ä result 
of Soviet influence. The Soviets introduced 
secular education and had built thousands 
of schools in Tadzhikistan by the late 20th 
Century. Education is free and compulsory be­
tween the ages of 7 and 17. There are also 
specialized secondary schools and institutions 
of higher learning. Muslim education is also 
widely available, since the Soviet govemment’s 
official Opposition to religion is greatly relaxed 
in practice in Muslim Central Asia. Some 
Tadzhik Muslims go abroad to complete their 
education at al-Azhar University in Egypt.
The Tadzhiks were descended from the Per- 

sian-speaking Iranian stock that once predom- 
inated in Central Asia. They were part of the 
empires of the Persians and of Alexander the 
Great and his successors, and in the 7th-8th 
Century a d  they were conquered by the Arabs 
and were thus Islämicized. Successive migra- 
tions of Turkic peoples into the region over 
the centuries also influenced the Tadzhiks’ cul­
ture. The Tadzhiks were ruled by the Uzbek 
khanate of Bukhara from the 15th to the mid- 
18th Century, at which time the Afghans con­
quered those Tadzhiks living south of the Amu 
Darya. Russia took over much of Tadzhikistan 
in the 1860s. After the Russian Revolution of 
1917, pörtions of Tadzhikistan were included 
in the Turkistan Autonomous Soviet Socialist 
Republic and in the Bukharan People’s Soviet 
Republic. In 1924, however, these two por- 
tions of Tadzhikistan were Consolidated into 
a newly formed Tadzhik Autonomous Soviet 
Socialist Republic, which was administratively 
a part of the Uzbek S.S.R. until the Tadzhik 
A.S.S.R. gained full-fledged republic status 
in 1929. Area 55,250 square miles (143,100 
square km). Pop. (1989 prelim.) 5,112,000.
tae kwon do (Korean: “art of kicking and 
punching”), Korean art of unarmed combat 
that is based on the earlier form of Korean 
self-defense known as tae kyon and on karate. 
The name tae kwon do was officially adopted 
for this martial art in 1955 after that name 
had been submitted by the South Korean gen­
eral Choi Hong Hi, the principal founder of 
tae kwon do.

Tae kwon do is characterized by the exten­
sive use of high standing and jump kicks as 
well as punches and is practiced for sport, self- 
defense, and spiritual development. Training is 
carried out by learning individual techniques 
of kicking, punching, and blocking, which are 
practiced in combined series of techniques in 
traditional sets known as hyung. (Proficiency 
in the graded series of hyung determines rank 
in the lower grades.) Students also practice 
basic sparring combinations (id-bo tueryon, 
“one-step sparring”); these are short, set se- 
quences of attack and counter practiced be­
tween partners, after which the students may 
practice free sparring as opponents. In spar­
ring, blows are stopped just short of contact. 
Tae kwon do is practiced as a sport by award- 
ing points to correctly executed techniques 
during free sparring or by judging the quality 
of performed hyung. See also martial art.
T’aebaek Mountains, Korean t’aebaek- 
sanmaek , main ridge of the Korean Penin­
sula, Stretching along the coast of the Sea of 
Japan (East Sea), north to Hwangnyong Moun­
tain (4,160 feet [1,268 m]), North Korea, and 
continuing south as the Kyöngsang Range to 
Tadae-p’o, a suburb of Pusan, South Korea. It 
is 300 miles (500 km) long and averages 2,600-
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3,300 feet (1,000 m) in height. Peaks include 
Kümgang (5,374 feet [1,638 m]), Sörak (5,604 
feet [1,708 m]), Odae (5,128 feet [1,563 m]), 
and T’aebaek (5,121 feet [1,561 m]). The 
eastern side of the range forms a steep fault

Sörak Peak in the T ’aebaek Mountains, Kangwön 
province, South Korea
Kim— Bavaria Verlag

line to the coast, but the western side forms 
a gentle incline. Many spurs, such as the 
Sobaek, Charyöng, and Kwangju mountains, 
stretch Southwest. The Han, Naktong, and 
Küm rivers originate in these ranges. Mineral 
resources include iron, coal, tungsten, fluorite, 
and limestone, and there are extensive forests.
Taedong River, Korean taedong-g ang , 
river, southem North Korea, rising in the 
Nangnim Mountains in Hamgyöng-nam do 
(province). It flows 273 miles (439 km) south- 
westward to enter Korea Bay, an arm of the 
Yellow Sea, at Namp’o. With its tributaries it 
forms a drainage basin of 7,855 square miles 
(20,344 square km). Because of its deep water 
and the tidal influence of the Yellow Sea, it 
is useful for water transportation, and many 
river ports, such as P’yöngyang, have been 
developed along its course. It is navigable for 
ships of 4,000 tons to Songnim and for ships 
of 2,000 tons to 40 miles (65 km) from the 
mouth of the river. Farther upstream it is ex- 
tensively utilized for irrigation.
Taegu, also spelled taiku , or daegu , city 
and provincial Capital, Kyöngsang-puk do 
(province), southeastem South Korea. It has 
the status of a special city (area, 176 square 
miles [455 square km]), with administrative 
status equal to that of a prövince. On the east 
side of the confluence of the Naktong and the 
Kümho rivers and 55 miles (90 km) north- 
northwest of Pusan, for many years Taegu 
was the administrative, economic, and cul­
tural centre of southeastem Korea; during the 
Yi dynasty (1392-1910) it was the Capital of 
the province of Kyöngsang (until the province 
was divided into North and South Kyöngsang 
in 1896) and one of the country’s three big 
market cities. It is connected with Seoul and 
Pusan by air, rail, and highway. Other railways 
and roads intersect at the city. Textile, metal, 
and machine industries have been developed,

with the textile industry of particular impor­
tance. Apples from the surrounding area are 
exported to Southeast Asian countries. The 
city is the site of Kyongbuk National Uni­
versity and Yongnam University. Pop. (1989 
est.) 2,206,000.
Taehan: see Korea.
Taejön, also spelled daejeon, city and 
provincial Capital, Ch’ungch’öng-nam do 
(province), southeastem South Korea. Until 
the end of the Yi dynasty (1392-1910) it was 
a poor village located on the Taejön River. 
Development began after the juncture of rail 
lines in 1905 and 1914. It is connected with 
Seoul (104 miles [167 km] to the north-north- 
east), Pusan, and Mokp’o by rail and highway. 
During the Korean War (1950-53) it was a 
temporary Capital of the Republic of Korea, 
and 7Q percent of the city was destroyed, but 
it has been rebuilt. The manufacture of cotton 
textiles, machinery, Chemicals, and hides has 
been developed. Chungnam National Univer­
sity and five other colleges are located there. 
Yusöng, 7 miles (11 km) northwest, is a hot 
springs bathing resort. Pop. (1985) 866,695.
Taenia, genus of tapeworms parasitic in 
mammals. See tapeworm.
Taeuber, Conrad; and Barnes-Taeuber, 
Irene, née barnes (respectively b. June 15, 
1906, Hosmer, S.D., U.S.; b. Dec. 25, 1906, 
Meadville, M o, U.S.—d. Feb. 24, 1974, Hy- 
attsville, Md.), American demographers, statis- 
ticians, and social scientists whose scholarly 
work in census helped found the science of 
demography and made them authorities on 
population movements in the United States.

Conrad Taeuber was educated at the Uni­
versity of Minnesota (Ph.D., 1931). He held a 
number of positions in government service, in­
cluding economie analyst in the Federal Emer- 
gency Relief agency (1934-35), economist 
in the Department of Agriculture (1935-40), 
principal social scientist and acting head of 
farm population and mral welfare in the De­
partment of Agriculture (1942-43), and head 
economist in the Department of Agriculture 
(1943-46). He worked for the United Nations 
Food and Agricultural Organization (1946- 
51) and the U.S. Census Bureau (assistant di­
rector, 1951-68; associate director, 1968-73). 
From 1973 he was senior professor of demog­
raphy at the Kennedy Institute of Georgetown 
University in Washington, D.C. After he mar­
ried Irene Barnes, they collaborated on their 
work in the field of demography and on two 
publications considered to be Standard works 
in the field.

Irene Barnes received her B.A. (1927) from 
the University of Missouri, her M.A. (1928) 
from Northwestem University, and her Ph.D. 
(1931) from the University of Minnesota. She 
married Conrad Taeuber in 1929, and they 
shared a professional interest in government 
statistics and demography until her death in 
1974. Barnes-Taeuber became research asso­
ciate in the Office of Population Research at 
Princeton University (1936—61), and then se­
nior research demographer (1962-74). While 
director of the census library project for the 
Library of Congress and the Bureau of the 
Census (1941-44), she wrote General Cen- 
suses and Vital Statistics in America (with
F.W. Notestein, 1943) and The Population of 
Europe and the Soviet Union (1943). The Pop­
ulation of Japan (with Conrad Taeuber, 1958) 
and The Changing Population of the United 
States (with Conrad Taeuber, 1958) are clas­
sics in demography. Her articles written for 
Population Index, a journal she edited from 
1937 to 1954, are similarly valuable.
Taewön-gun, also called yi ha-üng (b. 
1821—d. 1898), father of the Korean king 
Kojong.
As regent from 1864 to 1873, Taewön- 

gun inaugurated a far-ranging reform program

to strengthen the central administration; he 
modernized and increased its armies and ra- 
tionalized the administration. Opposed to any 
concessions to Japan or the West, Taewön- 
gun, though out of power, helped organize the 
anti-Japanese outbreak in 1882. Considered 
a troublemaker, he was then kidnapped and 
taken to China for three years. By the time he 
retumed, his power and many of his reforms 
had been eliminated.
Tafari Makonnen (Ethiopian emperor): see 
Haile Selassie.
Tafelberg (South Africa): see Table Moun­
tain.
Taff-Ely, district, Mid Glamorgan county, 
southem Wales. It was created in 1974, cov­
ers an area of 66 square miles (171 square 
km), and comprises the upland valleys of the 
Taff and Ely rivers and a lower, undulating 
region to the south. Taff-Ely district borders 
the districts of Rhondda and Cynon valley to 
the north, Rhymney valley and Cardiff to the 
east, Vale of Glamorgan to the south, and 
Ogwr to the west. Located on a hill east of the 
village of Llantrisant, the earthen ramparts of 
the hill-fort of Caerau provide evidence of 
Iron Age settlement. In 1245 Richard de Cläre 
built a Norman castle in Llantrisant, and in 
1326 Edward II was held in the castle after he 
was caught fleeing Chepstow in an attempt to 
escape an army led by his queen, Isabella, and 
her lover, the deposed baron Roger Mortimer.

Mining communities in the Taft and Ely 
valleys first experienced industrial growth 
during the exploitation of the South Wales 
coalfield in the late 18th and early 19th cen­
turies. The accelerating economie decline of 
the worldwide depression of the 1930s, and 
persistent unemployment resulting from the 
replacement of coal by oil, left the region 
in dire straits. Light industries and industrial 
estates have been established, however, partic­
ularly in such southem towns as Llantrisant 
and Treforest; these draw many workers who 
commute from the older mining towns in the 
north. Other settlements in southem Taff-Ely 
(including Creigian and Pentyrch) function as 
residential towns for commuters employed in 
Cardiff. Pontypridd, the administrative centre 
of the district and a shopping centre for both 
the Taff and Rhondda valleys, is noted for its 
140-foot (43-metre) single-span bridge, built 
by William Edwards in 1755. The M4 Motor- 
way extends along Taff-Ely’s southem border. 
Pop. (1986 est.) 94,800.
Taff Vale case (1900-01), in Great Britain, 
the successful trial of a suit brought by the Taff 
Vale Railway Company against the Amalgam- 
ated Society of Railway Servants (ASRS) in 
which the courts held that a union could be 
sued for damages caused by the actions of its 
officials in industrial disputes. Opposition to 
the decision did much to spur the growth of 
the nascent British Labour Party.

In August 1900, members of the ASRS went 
on strike for higher wages and union recog­
nition but settled within a fortnight when the 
Company employed strikebreakers; the work­
ers gained virtually nothing but the compa­
ny’s promise of reemployment. During the 
strike the Company began legal action against 
the union, claiming that picketing was in vi- 
olation of the Conspiracy and Protection of 
Property Act of 1875. The ASRS held that 
because it was neither a Corporation nor an 
individual it could not be held liable. Justice 
Sir George Farwell decided against the union, 
and in 1901 his decision was upheld in the 
House of Lords. The verdict, in effect, elim­
inated the strike as a weapon of organized 
labour. Workers tumed to the Labour Party 
for redress; between 1900 and 1906 the num­
ber of Labour members of Parliament rose 
from 2 to 29, and the Liberal govemment’s 
Trade Disputes Act of 1906 nullified the effect 
of the decision.



taffeta, fine, crisp plainwoven fabric with a 
faint weft, or filling-way, rib due to the greater 
number of warp threads than filling threads. 
It frequently has a lustrous surface. There 
are two distinct types of silk taffeta: yam- 
dyed and piece-dyed. Yarn-dyed taffeta has a 
stiff handle and a rustle known as scroop, or 
froufrou. It is used for evening dresses and for 
underskirts for couture dresses in chiffon or 
georgette and is also used for academie hood 
linings. Piece-dyed taffeta, which is soft and 
washable, is a favourite fabric for linings. It 
is also used for electrical insulation and in a 
particularly strong form was much-used for 
parachutes during World War II.
taffy, flavoured syrup candy of Europe and 
the Americas that is cooked and then rig- 
orously worked during cooling into a hard, 
chewy, glossy mass. Although the great 19th- 
century demand for taffy gave way in the mid- 
20th Century to the popularity of chocolates 
and caramels, taffy remained widely available 
in its original “penny candy” form of small, 
colourfully wrapped pieces.

The basic recipe for taffy calls for sugar and 
molasses or com symp to be heated with water 
to a prescribed temperature. This cooked mass 
is then poured over cooling slabs and flavoured 
with essential oils. As it cools, the candy is 
rhythmically pulled, spread, and folded until 
it takes on a firm, satiny consistency. The 
“taffy pull” was a populär 19th- and early 
20th-century domestic entertainment. Saltwa- 
ter taffy, once a staple of amusement parks 
and ocean resorts, took its name from a char­
acteristic ingrediënt.

Toffee, a brittle confection of English origin, 
is a highly cooked mixture of symp and butter 
to which nutmeats, flavourings, and colour- 
ings are commonly added during cooling.
Tafilalt, also spelled tafilet, or tafilalet, 
largest Saharan oasis of Morocco, in the south­
eastem part of the country. The oasis com­
prises the fortified villages of Erfoud, Arab

Date market at Rissani, Tafilalt, Morocco
By courtesy of UNESCO; photograph, Gerda Bohm

Sebbah du Ziz, Rissani, Seffalat, Aoufous, and 
Jorf, together with palm groves Stretching 30 
miles (50 km) along the Wadi Ziz. Its old Cap­
ital was the Berber stronghold of Sijilmassa, 
founded in ad  757 on the Saharan caravan 
route from the Niger River to Tanger (Tan­
gier). A prosperous city, it was destroyed in 
1363, rebuilt by Mouläy Ismä'Il (1672-1727), 
and devastated in 1818 by Ait Atta nomads. 
The only planned village of the oasis, Rissani, 
was built near Sijilmassa’s mins. Tafilalt is 
noted for its dates, most of which it exports. 
It has tanning and handicraft industries, and

its main trading centre is Erfoud at the base 
of Mount Erfoud. Pop. (1971) 87,668.
tafsïr (Arabic: “explanation”), the science of 
explication of the Qur’än, the sacred scrip- 
ture of Islam. The Prophet’s contemporaries, 
having had the benefit of Muhammad’s own 
explanations, were reluctant tó place human 
interpretation on divine revelation, even after 
his death. Linguistic and textual commen­
taries, however, both oral and written, pro­
liferated. Commentaries were needed because 
the Qur’än, newly assembled in written form, 
lacked historical sequence in the arrangement 
of its suras (chapters), sometimes suffered tex­
tual ambiguity and conflicting readings be­
cause of an imperfect Arabic script, and 
generally invited speculation. Tafsïr bi’r-rdy 
(“interpretation by opinion”) was often de- 
rided because of its arbitrariness. In the 4th 
Century of the Muslim era (l Oth Century a d ) 
emerged Him at-tafsïr, a systematic exegesis of 
the Qur’än’s text, verse by verse, and some­
times word by word, in light of major trends 
in interpretation.

According to Ignaz Goldziher, a Western 
scholar óf Isläm, the science of tafsïr devel­
oped in several stages. In primitive tafsïr an 
accurate Arabic script was invented so that the 
Qur’än’s text could be permanently fixed and 
the vocalization, based on the Prophet’s own 
idiom, could be written down. Traditional 
tafsïr then developed to explain the Qur’än 
exclusively in the light of Hadith (reported 
statements by Muhammad). In its dogmatic 
phase, tafsïr, though still based on hadiths 
(real or invented), was used by certain sects to 
support their own theological preferences. In 
the hands of the Mu'tazilah, Muslim rational- 
ists, Qur’änic verses were given interpretation 
(ta’wïl) to make them conform with “reason.” 
Süfïs (Muslim mystics) and esoterie Shï'ites 
also practiced tdwïl, departing sharply from a 
purely external analysis. (See Bätiniyah.)

The monumental commentary compiled by 
the historian at-Tabari (838/839-923) first as­
sembled all the traditional scholarship pro­
duced until that time. Subsequent com­
mentaries of note include those by az- 
Zamakhshari (1075-1143), ar-Räzi (1149- 
1209), al-Baydawï (d. 1280), and as-Suyutï 
(1445-1505). in the 19th and 20th centuries, 
tafsïr has become a tooi for modernists who 
attempt to revitalize and update Isläm.
Taft, Lorado (b. April 29, 1860, Elmwood,
111., U.S.—d. Oct. 30, 1936, Chicago, 111.), 
sculptor of portraits and monumental allegor- 
ical works. He was also a teacher and writer 
who until the 1920s was influential in Ameri­
can sculpture.

Lorado Taft, 1913
By courtesy of the Chicago Historical Society
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Taft graduated from the University of Illinois 
and attended the École des Beaux-Arts (1880— 
85). His long career as teacher and public lec­
turer began at the Art Institute of Chicago in 
1886. He was elected to the National Academy 
of Design in 1911 and was active in planning 
for public education in art, serving (1914- 
17) as director of the American Federation 
of Arts. In 1903 he published The History of 
American Sculpture, the first comprehensive 
work on the subject. His Modern Tendencies 
in Sculpture was published in 1921,
Taft’s work is in the vein of late 19th-century 

academie sculpture and consists largely of al- 
legories composed of gracefully idealized fig­
ures—e.g., Fountain of the Great Lakes (1913; 
Art Institute of Chicago) and The Fountain 
of Time (1922; in Washington Park, Chicago, 
Illinois).

Midway Studios, Taft’s former home, is pre­
served as a national monument on the campus 
of the University of Chicago.
Taft, Robert A(lphonso) (b. Sept. 8, 1889, 
Cincinnati, Ohio, U.S.—d. July 31, 1953, New 
York, N.Y.), Republican leader in the U.S. 
Senate for 14 years (1939-53) whose espousal 
of traditional conservatism won him the sobri-

Robert A. Taft, 1940
By courtesy of the Library of Congress, Washington,
D.C.

quet “Mr. Republican”; his failure to receive 
the presidential nomination in 1948 and 1952 
was indicative of the defeat of isolationism by 
the internationalist wing of the party.

The son of William Howard Taft, 27th pres­
ident of the United States (1909—13), Taft was 
admitted to the Ohio bar in 1913. Specializing 
in trust and utility cases, he also became a di­
rector of several successful businesses. During 
World War I he served as assistant counsel 
for the U.S. Food Administration (1917—18) 
and counsel for the American Relief Admin­
istration (1919). He then served in the Ohio 
House of Representatives (1921-26) and in 
the state senate (1931-32).

Elected to the U.S. Senate in 1938, Taft soon 
established himself as a powerful influence in 
Washington D.C., denouncing the “socialist 
trends” of the New Deal and calling for econ­
omy in government, a balanced budget, and 
less centralization of power in the nation’s 
Capital. Before the Japanese attack on Pearl 
Harbor (December 1941), he was an outspo- 
ken anti-interventionist; afterward, he threw 
his weight behind the war effort but was often 
critical of President Franklin D. Roosevelt’s 
war policies.

With the election of a Republican major­
ity to Congress in 1946, Taft entered a new 
phase of power and prestige. He was tireless 
as chairman of the Republican Senate Policy 
Committee and well-informed on the whole 
range of legislation before Congress. His most 
notable achievement was the enactment of 
the Taft-Hartley Labor Relations Act (1947), 
which placed restrictions on organized labour 
and, according to its sponsors, sought to bal­
ance the bargaining rights of management and
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labour. Although he sponsored modified so­
cial welfare measures in housing, health, and 
education, he continued to oppose centraliza- 
tion of power in the federal government.

A steadfast Isolationist, Taft opposed U.S. 
post-World War II involvement in world af­
fairs through such international organizations 
as the North Atlantic Treaty Organization 
(n ato), founded in 1949. Rather, he joined 
former president Herbert Hoover in calling 
for “fortress America” and the “principle of 
the free hand.” It was on these grounds 
that Taft was most determinedly opposed for 
the nomination to the presidency. Already a 
favourite-son candidate at every national Con­
vention since 1936, he came to the 1948 Con­
vention with considerable nationwide support 
but lost to the well-organized forces of the 
internationalist Thomas E. Dewey. Again in 
1952 the nomination was denied him by the 
strong internationalist coalition, which rallied 
around the populär wartime general Dwight 
D. Eisenhower. After his party’s victory at the 
polls Taft became majority leader and Eisen- 
hower’s chief adviser in the Senate.
Taft, William Howard (b. Sept. 15, 1857, 
Cincinnati, Ohio, U.S.—d. March 8, 1930, 
Washington, D.C.), 27th president of the 
United States (1909-13) and tenth chief jus­
tice of the United States (1921-30).

The son of Alphonso Taft, secretary of war

William Howard Taft, 1909
By courtesy of the Library of Congress, Washington, D.C.

and attomey general (1876-77) under Pres. 
Ulysses S. Grant, Taft graduated from Yale 
(1878), was admitted to the bar in Ohio 
(1880), and held local political offices until 
1887, when he became a judge of the supe­
rior court of Ohio. He then served as solicitor 
general of the United States (1890-92), and 
judge of the U.S. Sixth Circuit Court of Ap­
peals (1892-1900). In cases relating to labour- 
management disputes, Taft’s opinions aroused 
Protests because of their emphasis upon the 
illegality of the secondary boycott and upon 
the Obligation of the court to restrain violence 
through the power of the injunction; but he 
did uphold the legal rights of unions, and he 
extended the power of the injunction to en­
force anti-trust laws.

In 1900 Taft was persuaded by Pres. William 
McKinley to give üp his judgeship to serve as 
chairman of the second Philippine Commis­
sion, charged with organizing civil government 
in the islands following the Spanish-Ameri-

can War (1898). Having achieved the end of 
military mle, he became the first civilian gov­
emor in 1901 and thereafter concentrated on 
the economic development of the islands. He 
served with great distinction and became very 
populär with the Philippine people. When, in 
1904, he was named secretary of war by Pres. 
Theodore Roosevelt, he left with the stipu­
lation that he could continue to supervise 
Philippine affairs.

When Roosevelt declined to mn for reelec­
tion in 1908, he threw his support behind 
Taft, who won the Republican nomination 
and went on to an easy victory at the polls 
over the Democratie candidate, William Jen- 
nings Bryan. Taft’s lack of political astuteness 
was soon revealed in his indifference toward 
the growing rift between conservatives and 
progressives within Republican ranks; in fact, 
the split was encouraged by his failure to ap- 
point any of the liberal wing to his Cabinet. 
His unspectacular administration nevertheless 
served the cause of honest government for 
four years. He took steps toward the for­
mation of an annual budget, established the 
federal postal-savings system, gave ipipetus to 
Conservation of natural resources, and vigor- 
ously enforced anti-trust legislation. The last 
months of his administration were clouded by 
a growing breach with Roosevelt, whose in­
creasing radicalism alienated the incumbent. 
When Taft reluctantly ran for a second term 
in 1912 against Roosevelt, who ran as a Pro­
gressive, the Democrat Woodrow Wilson took 
advantage of the split and won.

Taft then served as professor of law at Yale 
University and on the National War Labor 
Board (1918); he also promoted the League to 
Enforce Peace and became a strong supporter 
of U.S. participation in the League of Na­
tions. In 1921 he reached the pinnacle of his 
career with his appointment as chief justice 
of the United States. He found the tribunal 
far behind in its work and promptly took 
steps to improve the efficiency of the judi­
cial machinery. His influence was decisive in 
securing passage of the Judges Act of 1925, 
which enabled the Supreme Court to exercise 
wider discretion in its acceptance of cases and 
allowed it to give precedence to those of na­
tional importance.

Though Taft’s opinions were regarded as 
traditionally conservative by most, they were 
actually middle-of-the-road; for instance, his 
approval of the use of court injunctions was 
limited by his insistence that injunctions could 
not be employed to interfere with the rights of 
workers to organize and strike. His most im­
portant contribution to constitutional law was 
his opinion in Myers v. U.S. (1926) uphold- 
ing the authority of the president to remove 
federal officials.

In declining health, Taft resigned early in 
1930 and died a month later.
b i b l i o g r a p h y . Henry Fowles Pringle, T h e L ife  
a n d  T im es  o f  W illia m  H o w a rd  Taft, 2 vol. (1939); 
Allen Edgar Ragan, C h ie f  J u stice  T aft (1938).
Taft-Hartley Act, formally labor- m an- 
AGEMENT RELATIONS ACT (1947), in U.S. his- 
tory, law—enacted over the veto of Pres. Harry 
S. Truman—amending much of the pro-union 
Wagner Act of 1935. A variety of factors, 
including the fear of Communist infiltration 
of labour unions, the tremendous growth in 
both membership and power of unions, and a 
series of large-scale strikes, contributed to an 
anti-union climate in the United States after 
World War II. Republican majorities in both 
houses of Congress—the first since 1930— 
sought to remedy the union abuses seen as 
permitted under the Wagner Act.

The Labor-Management Relations Act of 
1947, sponsored by Sen. Robert A. Taft (Ohio) 
and Rep. Fred A. Hartley, Jr. (New Jersey), 
while preserving the rights of labour to orga­
nize and to bargain collectively, additionälly 
guaranteed employees the right not to join

unions (outlawing the closed shop); permitted 
union shops only where state law allowed and 
where a majority of workers voted for them; 
required unions to give 60 days’ advance no- 
tification of a strike; authorized 80-day federal 
injunctions when a strike threatened to im- 
peril national health or safety; narrowed the 
definition of unfair labour practices; specified 
unfair union practices; restricted union politi­
cal contributions; and required union officers 
to deny under oath any Communist affilia- 
tions.

The Landrum-Griffin Act of 1959 set further 
union restrictions, barring secondary boycotts 
and limiting the right to picket.
tag, also called touch , or tig, children’s game 
in which, in its simplest form, one player (“it,” 
or “he”) chases the others and tries to touch 
one of them, making the person touched “it.” 
The game is known by many other names. 
In some games, it is pretended that the touch 
carries some form of contagion—e.g., plague 
(Italy), leprosy (Madagascar), fleas (Spain), or 
“lurgy fever” (Great Britain). In others, a 
method of achieving immunity from touch is 
prescribed, as by touching wood, iron, or a 
specified colour or by holding oneself off the 
ground or assuming a particular position (e.g., 
squatting). Often limitations or handicaps are 
imposed on the chaser: he may be required 
to clasp hands and imitate a homed animal 
(stag, buil, or goat) or squat and hop like a 
frog while the others caper freely around him; 
or those tagged may be required to clasp the 
spot of the touch while chasing others (French 
or Chinese touch, in Great Britain; Englisch 
Zeck in Germany). In some games, a ball 
is used as an extension of the chaser, who 
throws it at his intended victim. As a game 
progresses, the original chaser may enlist those 
touched to help catch the others; sometimes 
the captives link hands to form a chain, with 
the players on either end making the capture.

Suspense is an important element of certain 
elaborations of the game: in ostrakinda, de­
scribed by the 2nd-century Greek writer Julius 
Pollux, two teams stood on either side of a 
line. A shell was spun or tossed in the air, 
and one team chased the other according to 
which side of the shell tumed up. In another 
form, the chaser tums his back and walks 
slowly away, while the others follow at a short 
distance and chant a rhyme or ask a question 
(“What’s the time, Mr. Bear?”). The chaser 
then tums suddenly, sometimes shouting a 
certain word or phrase (“Dinnertime!”), and 
pursues them.

In still another version, players must mn 
from one safety zone to another across a 
central area where the chaser waits for them 
(black peter in central Europe, wäll to wall in 
Great Britain, and pom-pom-pullaway in the 
United States).
Taga Shinko (Japanese painter): see
Hanabusa Itcho.
Tagalog, second largest cultural-linguistic 
group in the Philippines (after the Cebuano). 
They form the dominant population in the city 
of Manila; in all provinces bordering Manila 
Bay except Pampanga; in Nueva Ecijä to the 
north; and in Batangas, Laguna, Marinduque, 
Mindoro, and Quezon to the south. Tagalog 
is an Austronesian (Malayo-Polynesian) lan­
guage like the other Philippine languages. The 
mother tongue of somfe 10,000,000 Filipinos, 
it was chosen as the basis of the nationäl lan­
guage (Pilipino) and is taught in all schools.

Most Tagalog are farmers. Their local gov­
ernments, or barrios, similar to U.S. town- 
ships, are aggregations of small hamlets (sitios) 
together with the surrounding farmland. Most 
rice is grown in flooded, diked fields, but some 
is produced dry in the upland areas. The prin­
cipal cash crops are sugarcane and coconuts. 
The importance of Manila has given the ur­
ban Tagalog leadership in commerce, finance,



manufacturing, the professions, and clerical 
and service operations. More than 80 percent 
of the people in the Tagalog provinces are 
Roman Catholic.
For more than 500 years the Tagalog served 

as mediators with the Chinese, Spanish, and 
Americans, selecting from, interpreting, and 
adapting these foreign cultures to the ba­
sic Indo-Malayan social pattem. The Tagalog 
have thus led in the modemization that has 
passed in varying degrees to all parts of the 
archipelago.

The Tagalog, however, have sharply resisted 
alien economic and political control. They ini­
tiated the anti-Spanish propaganda movement 
of the 19th Century, and their generals led in 
armed revolts against Spain and the United 
States in 1896-1902. The principal Philippine 
national heroes of this period were Tagalog, 
and the Tagalog were among the leaders in 
the subsequent achievement of Philippine in­
dependence by constitutional means.
Tagalog language, member of the Cen­
tral Philippine branch of the Austronesian 
(Malayo-Polynesian) language family and the 
base for Pilipino, an official language of 
the Philippines, together with English. It is 
most closely related to Bicol and the Bisayan 
(Visayan) languages—Cebuano, Hiligaynon 
(Ilongo), and Samar. Tagalog speakers, the 
second largest linguistic and cultural group 
in the Philippines, number about 14 million; 
they are located in central Luzon and parts of 
Mindanao.
Pilipino (based on Tagalog) is spoken by 

more than 25 million persons as a second 
language and is increasingly used in literature, 
radio, and the press and as a language for gov­
ernment and education. Tagalog grammar is 
notable for its complex verbal system, includ­
ing in particular three distinct types of passive 
constructions.
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Taganrog, city and seaport, Rostov oblast 
(province), southwestem Russian Soviet Fed­
erated Socialist Republic, on the northern 
coast of Taganrog Gulf of the Sea of Azov. 
Founded as a fortress and naval base in 1698 
by Peter I the Great, Taganrog developed in 
the 19th Century as a grain-exporting port. Al­
though overshadowed by Rostov-na-Donu, it 
is still a significant port for the Donets Basin 
coalfield and industrial area. Steel, steel sheets 
and pipes, high-pressure boilers, and combine 
harvesters are made, and there are ship repair 
yards; leatherworking and other light indus­
tries are also carried on.

Taganrog is the birthplace of the cele- 
brated playwright and short-story writer An­
ton Chekhov, and the home in which he spent 
his early life is preserved as a museum. The 
city has two institutions of higher education 
and the A.P. Chekhov Theatre. Pop. (1989 
prelim.) 291,000.
Tagawa, also spelled takaw a , city, Fukuoka 
ken (prefecture), Kyushu, Japan, on the upper 
Onga River. It was a farm village until the 
systematic exploitation of nearby coalfields af­
ter 1900. Tagawa was the largest mining town 
in the Chikuhö Coalfield region until 1970, 
when the last of the mines was closed. The 
city’s main industrial product now is cement. 
Pop. (1985) 59,727.
Tagaytay, city, southwestem Luzon, Philip­
pines. It is located on Tagaytay Ridge at about
2,000 feet (600 m) above sea level, on the 
northern flank of Mount Taal. The city is a 
weekend retreat, populär for its cool climate 
and outstanding view to the south of Taal 
Lake, with an active volcano on an island.

Part of the Tagaytay Ridge, Luzon, Philippines
John Lewis Stage— Photo Researchers/EB Inc.

Market gardening for the Manila area to the 
north is a local activity. Inc. city, 1938. Pop. 
(1980) 16,322.
Tagbilaran, city, on Bohol Island, in the 
Bohol (Mindanao) Sea, Philippines. On the 
Bohol Strait sheltered by Panglao Island, it is 
a principal port of the area. The site of ware- 
houses and distributory outlets, it has regulär 
interisland service to Cebu and Mindanao 
islands and a busy passenger traffic, partic­
ularly of emigrants joumeying to areas on 
Mindanao. Access to the shallow harbour was 
blasted through obstructing coral reefs, and 
maintenance requires frequent dredging. Tag­
bilaran retains a rural character and is served 
by an airport and frequent ferry service from 
Cebu City. Pop. (1980) 42,683.
Tagdempt (Algeria): see Tiaret.
Taginae, Battle of, also called battle of 
busta GALLORUM (June or July 552), deci- 
sive engagement fought near what is now the 
town of Gualdo Tadino, Italy. In the battle the 
Byzantine general Narses defeated the main 
body of the Goths, who were led by their 
Christian king, Totila.
Justinian I sent his commander in chief, the 

eunuch Narses, with an army of 20,000 men 
into Italy, where, at the Apennine village of 
Taginae near the Flaminian Way, he defeated 
the Goths; Totila, who had ordered his army 
to use only spears, was fatally wounded.
The victory, credited to imperial archers and 

described by the historian Procopius, allowed 
Narses to march through Italy and eventually 
liberate Rome.
Taglioni, Filippo (b. Nov. 5, 1777, Mi­
lan [Italy]—d. Feb. 11, 1871, Como), Italian 
dancer and choreographer who developed the 
romantic style of ballets.

Taglioni’s father, Carlo, and his brother, 
Salvatore, were also important in the dance 
world at the time. He made his debut in Pisa 
in 1794 and subsequently performed in bal­
lets in Livorno, Florence, Venice, and Paris, 
where he studied with the Coulon family. In 
1803 he was designated principal dancer and 
ballet master in Stockholm, from where over 
the years he toured Cassel, Vienna, Munich, 
Turin, Stuttgart, Berlin, Warsaw, and St. Pe­
tersburg.

Taglioni had two children, Paul and Marie, 
who were both dancers. Marie became one 
of the world’s greatest ballerinas, and Filippo 
created his famous La Sylphide for her in 
1832, the first of the “ballets blancs,” or ro­
mantic “white ballets.”
Taglioni, Marie (b. April 23, 1804, Stock­
holm, Swed.—d. April 24, 1884, Marseille, 
Fr.), Italian ballet dancer whose fragile, del­
icate dancing typified the early 19th-century 
Romantic style.
Trained chiefly by her father, Filippo 

Taglioni, she made her debut in Vienna in
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1822. In her father’s ballet La Sylphide, in­
troduced at the Paris Opéra, March 12, 1832, 
she became one of the first women to dance 
on the extreme tips, or points, of the toes; she 
created a new style marked by floating leaps, 
such balanced poses as the arabesque, and a 
delicate, restrained use of the points.

The diaphanous dress she wore in La Syl­
phide, with its fitted bodice and airy, bell- 
like skirt, was the prototype of the tutu, the 
full, light skirt that, in various lengths, has 
remained the accepted uniform of the classi­
cal dancer for more than a Century. Not only 
did she have Paris at her feet but audiences 
in London, Milan, Vienna, Berlin, and St.

Marie Taglioni, engraving by R.J. Lane 
after a portrait by A.E. Chalon
By courtesy of the Bibliotheque de l’Opera, Paris; 
photograph, Pic

Petersburg hailed her as one of the greatest 
dancers ballet had ever produced.
tagmemics, a system of linguistic analysis de­
veloped by the American linguist Kenneth L. 
Pike in the 1950s and applied to the descrip­
tion of a very large number of hitherto un- 
recorded languages. Tagmemics differs from 
alternative Systems of grammatical analysis in 
that it defines the basic units of language 
(tagmemes) as composite elements, one part 
being the “slot,” or “function,” and the other 
the “filier,” or “class.” For example, one such 
tagmeme, at the syntactic level of analysis, 
might be the noun-as-subject (in which the 
noun is a class that “fills” the subject “slot” in 
a construction).
Tagore, Devendranath (b. May 15, 1817, 
Calcutta, India—d. Jan. 19, 1905, Calcutta), 
Hindu philosopher and religious reformer, 
active in the Brahmo Samaj (“Society of 
Brahma,” also translated as “Society of God”), 
which purged the Hindu religion and way of 
life of many abuses.

Bom into a wealthy land-owning family, 
Tagore began his formal education at the age 
of nine; he was instructed in India’s classical 
language, Sanskrit, in Persian, in English, and 
in Westem philosophy. He became a close 
friend of his younger fellow reformer Keshab 
Chunder Sen. Tagore spoke out vehemently 
against suttee (self-immolation of a widow on 
her husband’s funeral pyre), a practice that 
was especially prevalent in Bengal. Together, 
Tagore and Sen attempted to raise the Indian 
literacy rate and to bring education within the 
reach of all. Unlike Sen, however, Tagore re­
mained a more conservative Hindu, while Sen 
drifted toward Christianity. This philosophi­
cal break between the two men eventually 
resulted in a schism within the Brahmo Samaj 
in 1866.

Tagore, in his zeal to erase Hindu idolatry 
as well as divisive and undemocratic prac­
tices, finally rejected the whole of the Vedas,
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ancient Hindu scripture, claiming that no set 
of writing, however venerable, can furnish 
complete and satisfying guidelines to human 
activity. Failing to find a middle path be­
tween radical rationalism and fanatical Brah- 
man conservatism, Tagore retired from public 
life, although he continued to instruct a small 
band of followers. In 1863 he founded San­
ti niketan (Abode of Peace), a retreat in rural 
Bengal later made famous by his poet son Ra­
bindranath Tagore, whose educational centre 
there became an international university. Un­
til his death Tagore bore the title Maharishi 
(Great Sage).

His volumineus writings were in his native 
Bengali. One of his books was translated into 
English, Vedantic Doctrines Vindicated (1845). 
His Brahmo-Dharma (1854; “The Religion of 
God”), a commentary in Bengali on the San­
skrit scriptures, is considered a masterpiece.
Tagore, Rabindranath, Bengali r a b In d r a - 
n ä t h  t h ä k u r  (b. May 7, 1861, Calcutta— 
d. Aug. 7, 1941, Calcutta), Bengali poet and 
mystic who won the Nobel Prize for Literature 
in 1913; he was most influential in introduc- 
ing the best of Indian culture to the West and 
vice versa.

The son of the Great Sage (Maharishi) De­
vendranath Tagore, he early began to write 
verses and, after several books of songs in the

Rabindranath Tagore
EB Inc.

1880s, wrote Mänasl (1890), a collection that 
marks the maturing of his genius. It contains 
some of his best known poems, including 
many in verse forms new to Bengali, among 
them the ode. It also contains his first social 
and political poems.

In 1891 he went to manage his father’s es­
tates in Shilaidah and Saiyadpur. He lived 
there in close contact with village folk, and 
his sympathy for their poverty and backward- 
ness was the keynote of much later writing. 
Stories “on humble lives and their small mis­
eries” were collected in Galpaguccha (1912; 
“A Bunch of Stories”). He also became inter- 
ested in political and social problems, though 
he never regarded independence for India as 
an end in itself. At Shilaidah he came to 
love the Bengali countryside, most of all the 
Ganges River, perhaps his most frequently 
repeated image. During these years he pub­
lished several collections—Sonar Tari (1893; 
“The Golden Boat”), Citrä (1896), Caitäli 
(1896; “Late Harvest”), Kalpanä (“Dreams”) 
and Ksanlkä (both 1900), Naibedya (1901; 
“Sacrifice”)—and two lyrical plays: Chiträh- 
gadä (1892; Chitra, 1913) and Mälinl (1895).

Years of sadness (his wife and a son and 
daughter died between 1902 and 1907) in­
spired some of Tagore’s best poetry. The 
English version of his well known collection 
Gltähjali (1910; “Song Offering”) won him 
the Nobel Prize. He was awarded a knight- 
hood in 1915, but he surrendered it in 1919 
as a protest against the Amritsar Massacre.

Despite the variety of his activities, Tagore 
was a prolific writer; 21 collections appeared

in the last 25 years of his life. Much of that 
period was spent in lecture tours in Europe, 
the Americas, China, Japan, Malaya, and In­
donesia. Many of his works were translated 
into English, by himself and others; but the 
English versions fall far below the Bengali 
Originals. His novels, although less outstand­
ing than his poems and short stories, are 
worthy of attention; the best known is Gorä 
(1907-10; Eng. trans., 1924). Tagore was also 
a gifted composer, setting hundreds of poems 
to music; and he was among India’s foremost 
painters.

In 1901 Tagore founded a school at Santini- 
ketan, near Bolpur; there he sought to blend 
the best in the Indian and Western traditions. 
In 1921 he inaugurated the Visva-Bharati 
University there.
Tagula (Papua New Guinea): see Sudest Is­
land.
Tagus River, Portuguese R io  t e j o , Spanish 
R io  Ta j o , longest waterway of the Iberian 
Peninsula. Rising in the Sierra de Albarracin 
of eastern Spain, it flows westward across 
Spain and Portugal for 626 mi (1,007 km), 
emptying into the Atlantic Ocean near Lisbon. 
Its drainage basin of 31,505 sq mi (81,600 sq 
km) is only slightly smaller than that of the 
Ebro, to the northeast.

The young Tagus cuts into limestone rocks 
and flows generally southwestward through 
narrow, sinuous valleys with deep canyons 
and abundant ravines. Near Trillo (Guadala­
jara province) it runs more peacefully through 
more solid soil and rock. Just before the town 
of Bolarque it is held back by the dams of 
Entrepenas and Buendia, forming an artificial 
lake known as the Sea of Castile, which covers 
an area of 51 square miles.
Again flowing southwestward, the river irri- 

gates the fertile lands of Aranjuez (famous for 
its strawberries) and the areas around Toledo 
and Talavera de la Reina until it reaches 
the province of Cäceres. Here it again flows 
through narrow, steep-edged trenches formed 
by quartzites and shales. In Puente de Alcän- 
tara a dam has formed the greatest man-made 
lake in Europe outside the Soviet Union. Less 
than a mile downstream the river becomes the 
frontier between Spain and Portugal for 27 
miles. It enters Portugal at Beira and the Sierra 
de Carbajo, then crosses the fertile region of 
Abrantes. After flowing across Portugal for 
111 mi, at Vila Franca de Xira it forms the 
Tagus (or Lisbon) Estuary, emptying into the 
Atlantic Ocean.

Centuries ago, the Iberian Peninsula was cov­
ered with luxuriant woods, but the destruc­
tive effects of constant wars, including battles 
fought as recently as the Spanish Civil War 
(1936-39), have changed the landscape into a 
semiarid one. As a result, the efforts of the 
public and private bodies associated with the 
river are dedicated to increasing reforestation 
and land irrigation and creating hydroelectric 
power.

In the highlands of the Tagus Basin, conifer- 
ous trees are numerous, supporting a well-de- 
veloped timber industry. Near the smaller 
streams poplars and willows also grow. About 
a third of the cultivated area is covered by ce- 
real farms, and everywhere are olive trees and 
vineyards. In Extremadura, in westem Spain, 
only oaks and cork trees break the monotony 
of a rolling and rocky landscape.
Animal life near the river is abundant and di­

verse, with both European and North African 
species. Fishing for royal carp, luces, and black 
bass is possible in the artificial lakes of En­
trepenas and Buendia, and trout, barbels, and 
many other kinds of fish are caught in the 
Tagus and its tributaries. There is big-game 
hunting in Gredos, noted for its capra hispän- 
ica, or Spanish ibex; in the ridges of Cuenca 
and Guadalajara fallow deer and chamois are 
found.

Tah-Gah-Jute (Iroquois Indian leader): see 
Logan, James.
Taha Hussein (b. Nov. 14, 1889, Magh- 
äghah, Egypt—d. Oct. 28, 1973, Cairo), out­
standing figure of the modernist movement 
in Egyptian literature. His writings, in Arabic, 
include novels, stories, criticism, and social

Taha Hussein
By courtesy of the Academy of Arabic Language, 
al-Jizah, Egypt

and political essays. Outside his own country 
he is best known through his autobiography, 
al-Ayyam (2 parts, 1929-32). The first mod­
ern Arab literary work to be acclaimed in the 
West, it appeared in English as An Egyptian 
Childhood (1932) and The Stream of Days 
(1943).

Born in modest circumstances, Taha Hussein 
was blinded by an illness at the age of two. In 
1902 he was sent to al-Azhar seminary, Cairo, 
the leading orthodox centre of higher Islämic 
education, but was soon at odds with its pre- 
dominantly conservative authorities. In 1908 
he entered the newly opened secular Univer­
sity of Cairo, and in 1914 he was the first to 
obtain a doctorate there. Further study at the 
Sorbonne familiarized him with the culture of 
the West.

Taha Hussein returned to Egypt from France 
to become a professor of Arabic literature at 
the University of Cairo; his career there was 
often stormy, for his bold views enraged reli­
gious conservatives. His application of modem 
critical methods in Fi sh-SM al-Jahili (1926; 
“On Pre-Islämic Poetry”) embroiled him in 
fierce polemics. In this book he contended 
that much poetry reputed to be pre-Islämic 
had been forged by Muslims of a later date for 
various reasons, one being to give credence to 
Qur’änic myths. For this he was declared an 
apostate. Another book, Mustaqbal al-thaqä- 
fah fl Misr (1938; The Future of Culture in 
Egypt, 1954), expounds his belief that Egypt 
belongs by heritage to the same wider Mediter­
ranean civilization that embraces Greece, Italy, 
and France; it advocates the assimilation of 
modern European culture.

Serving as minister of education (1950-52) 
in the last government formed by the Wafd 
Party before the overthrow of the monarchy, 
Taha Hussein vastly extended state education 
and abolished school fees. In his later liter­
ary work he showed increasing concern for 
the plight of the poor and interest in ener- 
getic governmental reforms. A further book 
of memoirs, Mudhakkirat, was published in 
1967, when he was 78.
tahajjud (Arabic: “keeping vigil”), in Islämic 
practice, the recitation of the Qur’än (Islämic 
scriptures) and prayers during the night. Ta­
hajjud is generally regarded as sunnah (trad­
ition) and not fard (Obligation). There are 
many verses in the Qur’än that encourage 
these nightly recitations and other verses that 
indicate such practices should remain “a vol­
untary effort” (17:79). Pious Muslims every­
where perform tahajjud as a form of asceticism 
in imitation of the Prophet Muhammad, who 
continued nightly vigils even after the institu- 
tion of the five daily prayers. In fiqh (Islämic



jurisprudence), it is considered blameworthy 
to prevent those who desire to do so from 
practicing tahajjud as much as they wish. Ac­
cording to one tradition, tahajjud “loosens the 
knots that Satan ties in the hair of a sleeper.” 
During Ramadän (the Muslim month of fast- 
ing) tahajjud is considered particularly meri- 
torious, so Muslims often spend these nights 
in mosques praying and reciting the Qur’än 
until dawn. In some Muslim countries an offi­
cial nighttime adhän (call for prayer) has been 
instituted.
Tahan, Gunung, highest peak of the Malay 
Peninsula (7,175 ft [2,187 m]), in the Tahan 
Range, on the Pahang-Kelantan state bor­
der, West Malaysia. Gunung Tahan (“lasting 
mountain”) is the central feature of Taman 
Negara (National Park) and a destination for 
mountaineers who begin their ascent from 
nearby Kuala Tahan, headquarters of the park. 
The Tahan Range parallels the Main Range 
(about 60 mi [97 km] west) and extends south 
from Gunung Tahan for about 75 mi across 
the tablelands of Terengganu (formerly Treng- 
ganu). Its quartzite and shale soils allow only 
a sparse Vegetation cover. Interrupted by the 
Sungai Rompin (Rompin River), the range 
continues as isolated hills along east central 
Johor state and as the Mount Faber Ridge in 
Singapore.
Taharqa, also called tarku , tarakos, or 
TiRHAKA, fourth king (reigned 689-664 bc) 
of the 25th dynasty of Egypt.

Taharqa succeeded his cousin Shebitku on 
the throne. Early in his reign, he supported Pa- 
lestine’s resistance against King Sennacherib 
of Assyria. In 671, however, Taharqa’s army 
was defeated by Sennacherib’s son Esarhad- 
don, who captured Memphis, together with 
its royal harem, and took a great amount of 
spoils; he set up a new Assyrian administra­
tion, entrusting the government and collection 
of tribute to the native chiefs. On Esarhad- 
don’s withdrawal from Egypt, Taharqa re­
tumed from his refuge in Upper Egypt and 
massacred the Assyrian garrisons. He held 
control over Egypt until he was completely 
routed by Esarhaddon’s son Ashurbanipal, af­
ter which he fled south to Nubia, where he 
died and was buried in a large pyramid at 
Nuri.
tahini, paste of cmshed sesame seeds that 
is widely used in Middle Eastem cooking. 
Tahini mixed with garlic, lemon juice, and salt 
and thinned with water constitutes taratoor, a 
sauce that is eaten as a dip with Arab bread as 
part of a selection of meze, or hors d’oeuvres. 
Taratoor is mixed with ground chickpeas for 
hummus bi tahini, another hors d’oeuvre dip. 
Baba ganooj combines mashed roast eggplant 
with taratoor and onions. Tahini is also used 
as a sauce ingrediënt for fish and vegetable 
dishes.
Tähirid d y n a s t y  (a d  821-873), Islämic dy­
nasty of the land of Khoräsän (centred in 
northeastern Persia), which owed nominal al- 
legiance to the 'Abbäsid caliph at Baghdad but 
enjoyed virtual independence. The dynasty 
was founded by Tähir ibn al-Husayn, a suc­
cessful military general awarded the eastem 
lands by the caliph. Tähir’s successors pushed 
their dominion as far as the Indian frontier.
Tahiti, largest island (area 402 sq mi [1,042 
sq km]) of the lies du Vent (Windward Group) 
of the Society Islands, French Polynesia, in the 
central South Pacific. It comprises two ancient 
eroded volcanic cones, Tahiti Nui and the 
Taiarapu Peninsula (Tahiti Iti), connected by 
the Isthmus of Taravao. Apart from a fertile 
Coastal plain, the terrain is jagged and moun­
tainous, rising to Mt. Orohena (7,339 ft [2,237 
m]) on Tahiti Nui and to Roniu (4,340 ft) on 
Tahiti Iti. Many swift streams, the largest of 
which is the Papenoo in the north, descend 
to the coast. The island, 33 mi (53 km) long,

Inner court of Paul Gauguin Museum, Tahiti, French 
Polynesia
Shostal— EB Inc.

is fringed by coral reefs and lagoons. Natural 
Vegetation includes coconut palms, pandanus, 
lantana, hibiscus, and tropical fruit trees.

Tahiti (Otaheite) was visited in 1767 by 
Capt. Sämuel Wallis, of the British Navy, 
who named it King George III Island. It 
was subsequently visited by Louis-Antoine 
de Bougainville (1768), who claimed it for 
France, and by two English navigators, James 
Cook in 1769 and William Bligh in the hms 
“Bounty” in 1788. The first permanent Eu­
ropean settlers were members of the Protes­
tant London Missionary Society (1797), who 
helped the local Pomare family to gain control 
of the entire island. Pomare II (1803-24) em- 
braced Christianity, triumphed over the other 
Tahitian chiefs, and established a “mission­
ary” kingdom with a scriptural code of law. 
The deportation by Queen Pomare IV of two 
French Roman Catholic missionary priests 
(1836) led the French government to demand 
reparations. Tahiti was subsequently declared 
a French protectorate (1842) and a colony 
(1880). The island is now part of the lies du 
Vent circonscription (administrative division) 
within the self-goveming overseas territory of 
French Polynesia.

As Tahiti lies within the easterly trade-winds 
beit, it is divided into a wet southem portion 
(more than 100 in. [2,500 mm] of rain an­
nually) and a drier northem (about 70 in.), 
the greatest amount falling from December to 
March. Temperatures vary from 76° F (24° 
C) in July and August to 84° F (29° C) in Jan­
uary and February. This climate lends itself to 
the cultivation of coconuts (copra), sugarcane, 
vanilla, and coffee, all of which are grown on 
the Coastal plain and are shipped from Pa- 
peete (q.v.), on the northwest coast, the Capital 
and administrative centre of French Polynesia. 
Tahiti has also become an important tourist 
centre, receiving visitors through the Papeete 
transpacific port and the airport of Faaa, near 
Papeete.

Tahitians are basically Polynesian with sub­
stantial admixtures of French and Chinese. 
More than two-thirds of the population of 
French Polynesia lives on Tahiti. Pop. (1977)
95,604.
Tahlequah, city, seat (1907) of Cherokee 
County, eastem Oklahoma, U.S., in the 
foothills of the Ozarks, near the Illinois River 
and Lake Tenkiller. Settled by Cherokee In­
dians and made capita! of the Cherokee Na-

The Murrell Home, Tahlequah, Okla.
Bob Taylor— EB Inc.
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tion (1839-1907), the townsite was laid out 
on Cherokee Council Grounds in 1843. The 
name, meaning “two are enough,” probably 
recalls the meeting of two instead of three 
commissioners who were to find the end to 
the Cherokee Trail of Tears. It is now a ser­
vice and processing centre for an agricultural 
and stock-raising area and produces lumber 
and machine-shop products. It is the home 
of Northeastern Oklahoma State University 
(1909) and the Cherokee Arts and Crafts 
Center. Cherokee government buildings still 
standing are the Capitol (1867-70), the Na­
tional Prison (1874), and the Supreme Court 
(1844); the Murrell Home (1844) in Park Hill 
is a fine example of an antebellum mansion. 
Sequoyah State Park by the Arkansas River 
and Tsa-La-Gi, a re-created Indian village, are 
nearby. Pop. (1980) 9,708.
Tahltan, an Athabascan-speaking Indian tribe 
living on the upper Stikine River and other 
nearby streams in what is now northwestem 
British Columbia. The country, though grassy 
and rocky with only sparse woodlands, has 
been rich in salmon and such game as cari- 
bou, moose, bears, and various other furbear- 
ing animals.

The Tahltan were nomadic, keeping only 
the barest of portable goods, as they gathered 
at the salmon runs in summer and moved 
through the various hunting grounds in win­
ter. Their dwellings consisted of either lean-tos 
or huts made of poles, bark, and brush. In 
their central village, however, there was a 
more substantial 100-foot ceremonial and res- 
idential lodge for all the chief families of the 
several clans.

The Tahltan were traditionally divided into 
six clans, headed by chiefs and grouped three 
and three into the Raven and the Wolf sub- 
groups, or phratries, which had reciprocal 
ceremonial functions, reciprocal marital obli- 
gations (a Raven person had to marry a Wolf 
person), and ownership of separate hunting 
grounds (though in practice hunters usually 
did not have to observe the division). In the 
18th Century the Wolf added a fourth clan, 
making seven clans altogether.

This social organization was borrowed from 
their neighbours on the Pacific coast, as was 
their stratification into nobles, commoners, 
and slaves. Another important borrowing was 
the potlatch (q.v.), the festival held for vali- 
dating ennoblement, advancing one’s prestige, 
or marking an event, such as a funeral. The 
Tahltan carried on trade (as well as some raid- 
ing and warfare) with the Coastal tribes and 
with the Kaska to the north.

Though recognizing a sun god and a sky god, 
the Tahltan were more engrossed in all the 
supematural powers seen in the things of na­
ture around them, particularly the birds and 
beasts that constituted their food supply. The 
spirits seen in dreams or visions and evoked 
by medicine men were almost invariably ani­
mals.

Today the Tahltan, overwhelmed by Euro­
pean civilization, have been severely reduced 
in numbers; in the late 20th Century only 
about 700 still existed.
Tahmäsp I (b. March 3, 1514, Shähäbäd, 
near Isfahan, Safavid Iran—d. 1576, Kaz- 
vin?), shäh of Iran from 1524 whose mle was 
marked by continuing warfare with Ottoman 
Turkey and the loss of large amounts of terri­
tory.

Tahmäsp, the eldest son of Shäh Ismä’Il I, 
founder of the Safavid dynasty, was for a long 
period after coming to the throne a pawn 
of powerful tribal leaders. Three times (1534, 
1538, and 1543) Ottoman forces invaded Iran, 
recovering territory lost earlier and captur- 
ing new areas. Hostility between Turkey and 
Iran was intensified by religious differences
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between the Shfï sect (Iran) and the Sunnï 
sect (Turkey) of Isläm. Peace was concluded 
with Turkey in 1555. Tahmäsp spent his later 
years in seclusion at his palace, giving little 
attention to public affairs.
Tahoe, Lake, freshwater lake occupying a 
fault basin on the Califomia-Nevada, U.S., 
boundary in the northem Sierra Nevada. Fed 
by numerous small streams, it is drained by 
the Truckee River to Pyramid Lake, Nevada,

Lake Tahoe in Toiyabe National Forest, Nevada
John F. Shrawder— Shostal/EB Inc.

about 60 mi (100 km) northeast. It measures 
22 mi north-south and 12 mi east-west and 
has an area of 193 sq mi (500 sq km); its 
surface stands at 6,229 ft (1,899 m) above 
sea level, and its maximum depth is 1,640 ft. 
Visited in 1844 by the soldier-explorer John
C. Frémont, the intensely blue lake took its 
name from the Washo Indian word meaning 
“big water.” Water is supplied through its 
westem outlet, the Truckee, for the Newlands 
Irrigation Project in Nevada. The lake and 
the surrounding area of national forests have 
been developed as a tourist resort.
Tahoua, département, west central Niger, 
West Africa, bordered by the départements 
of Agadez (northeast), Maradj (east), and Ni­
amey and Dosso (west) and by the countries 
of Nigeria (south) and Mali (northwest). Ex­
tending over 41,188 sq mi (106,677 sq km), 
this region of sandy plains, isolated hills, and 
low plateaus is not more than 1,950 ft (600 
m) in altitude. In the Sahara (desert) of north­
em Tahoua département, ancient sand-filled 
streambeds (the Vallée de 1’Azaouak) support 
the growth of acacia, doum palms, and grasses. 
Cultivation is concentrated in the south where 
rainfall exceeds 16 in. (400 mm); this re­
gion is the principal cotton-growing area of 
Niger. Other crops grown here by the Hausa 
people include peanuts (groundnuts), millet, 
and sorghum. Semi-desert central Tahoua dé­
partement is suitable for pastoral activities; 
grasslands around short seasonal streams (gul- 
bis) are of great value to the nomadic herds- 
men (Fulani and Moors) who raise sheep, 
goats, horses, asses, and cattle. Under a na­
tional campaign to popularize sedentary agri­
culture among nomads, the government has 
designated Tahoua département as a cotton-, 
onion-, and cereal-growing area. Large re­
serves of limestone at Malbaza support a ce­
ment plant (operating since 1966); gypsum 
and phosphate are also mined; cotton gin- 
ning, peanut shelling, and pottery making are 
other industries. Tahoua town, the départe­
ment seat, is connected by road to Maradi in

the east, Niamey in the west, and Arlit (as of 
1980) in the north. Pop. (1977) 994,481.
Tahoua, town, Capital of Tahoua départe­
ment, southem Niger, West Africa. Situated 
on the boundary between a cultivated zone 
(peanuts) and a drier pastoral zone (cattle, 
goats, and sheep), it is an important trading 
town. During the Sahel drought of the 1970s,

Typical mud dwellings in Tahoua, Niger
Dominique Darbois

it served as a refugee centre. It is a significant 
junction on the road between Agadez and 
Niamey, the national Capital; it also has an 
airfield. Pop. (1981 est.) 38,000.
Tahpanhes (ancient Egyptian town): see 
Daphnae.
tahr (Hemitragus), any of several wary and 
surefooted wild goats of the family Bovidae 
(order Artiodactyla). Tahrs live in herds and 
usually frequent steep, wooded mountain- 
sides. They range in shoulder height from 60- 
106 centimetres (24-42 inches), depending on 
the species. Both sexes have short homs that 
curve backward and are flattened from side to 
side. The Himalayan tahr (Hemitragus jem- 
lahicus), found from Kashmir to Sikkim, is 
reddish brown to dark brown; the male has a 
full mane covering the neck and forequarters. 
The Nilgiri tahr, or Nilgiri ibex (H. hylocrius), 
of Southern India, is brown with a grizzled

Himalayan tahr (Hemitragus jemlahicus)
Arthur W. Ambler— The National Audubon Society Collection/Photo 
Researchers

back. The Arabian tahr (H. jayakari), small- 
est of the three species, is gray brown with a 
brittle, relatively short coat; it is listed in the 
Red Data Book as an endangered species.
Tahtäwi, Rifa'ah Rafi' at- (b. 1801, Tahtä, 
Égypt—d. 1873, Egypt), teacher and scholar 
who was one of the first Egyptians to grapple 
with the question of adjusting to the West and 
to provide answers in Islämic terms.

Tahtäwfs first important contact with the 
West occurred in 1826, when he went to Paris 
as a religious teacher to a group of Egyptian 
students there. After five years he returned to 
Egypt, and in 1836 he became head of the 
new School of Languages in Cairo. In 1841 he 
was placed in charge of a translation bureau, 
where he translated or supervised the transla­
tion of many books on history, geography, and 
military science. Under the khedive 'Abbäs I, 
who ascended the throne in 1848, Westem 
influences were suspect, and Tahtäwi was sent

to Khartoum, where he taught school. On the 
succession of Sa'ïd (1854), Tahtäwi retumed 
to Cairo, where, among other activities, he 
continued his own scholarly work.

Tahtäwi saw the social order as being estab­
lished by God and the mier as God’s represen­
tative. He believed that the only limitations 
on the mler’s authority were the dictates of 
his conscience; while the people had no rights, 
the mier should mle with justice and strive to 
foster their material well-being. The people in 
turn should conscientiously fulfill their duties 
as citizens, and the state should educate them 
to that end. Tahtäwfs modemism lay in his 
conception of the material progress that could 
be possible within the framework of a harmo- 
niously functioning government and society, 
achieved with the aid of Westem technology.
Tai, Tai also spelled dai, peoples of mainland 
Southeast Asia, including the Thai, or Siamese 
(in central and Southern Thailand), the Lao 
(in Laos and northern Thailand), the Shan (in 
northeast Burma), the Lü (primarily in Yun­
nan Province, China, but also in Burma, Laos, 
northern Thailand, and Vietnam), the Yun­
nan Tai (the major Tai group in Yunnan), 
and the tribal Tai (in northem Vietnam). All 
of these groups speak Tai languages.

Estimates placed the total number of Tai in 
the mid-1970s at 53,600,000, including 31,-
800.000 in Thailand (including both Thai and 
Lao), 2,300,000 in Laos, 3,800,000 in Burma,
13.900.000 in China, and about 1,800,000 in 
Vietnam.

Most Tai are Buddhists of the Theraväda 
school. Among the different groups, however, 
there is considerable Variation in this type of 
Buddhism. In the villages of many Tai groups 
the wat (temple compound or monastery) 
serves as both the social and the religious cen­
tre. Most young men spend a period as monks. 
Along with the Buddhist tradition there ex- 
ist pre-Buddhist animistic beliefs; shrines are 
dedicated to spirits (phï) that are important 
in day-to-day affairs. These animistic beliefs 
tend to be strongest among those peoples who 
are farthest from the traditional centres of Tai 
Buddhism.

The major economie pursuit is the cultiva­
tion of rice, dry rice in the highlands and wet 
in the valleys.

The usual Tai household consists of a hus­
band, wife (or wives), and unmarried children. 
The status of women is high. None of the 
Tai peoples has a caste system. Though they 
live in political entities varying from indepen­
dent nations (Thai and Lao) to chiefdoms (in 
non-Tai States), the basic stmcture of their 
semi-autonomous villages is similar. Commu- 
nal leadership is provided by an elected village 
headman, together with the Buddhist monks 
and elders.
The Tai appeared historically in the Ist Cen­

tury ad  in the Yangtze Valley. Chinese pres­
sures forced them south until they were spread 
throughout the northem part of Southeast 
Asia. Their cultural descendants in present-day 
China include the Pai-i, Lü, and Nua in Yun­
nan, the Chung-chia (or Puyi) in Kweichow 
Province, and the Chuang-chia (or Chuang) 
in Kwangsi Chuang Autonomous Region.

Tai cultural identity has remained strongest 
among the Shan of Burma, the Thai (or 
Siamese) of Thailand, and the Lao. The Shan 
inhabit most of the Shan Plateau area of 
Burma, concentrated in the autonomous Shan 
State. Traditionally, they have been mied by 
princes (saohpas, or sawbwas) with semidivine 
attributes, but the princes have lost most of 
their former autonomy.

The Thai comprise most of the population 
of Thailand, living along the rivers and in the 
alluvial plains. Their villages have populations 
ranging from 300 to 3,000. Present-day Thai 
society consists of a lower stratum of mral 
dwellers above whom are the artisans, mer­
chants, government officials, and priests.



Young Tai pupils studying in a Buddhist monastery
S.E. Hedin— Ostman Agency

The Lao live mainly in the valley of the 
Mekong River and its tributaries, comprising 
about two-thirds the population of Laos.
Tai groups living in northern Vietnam in­

clude the so-called Black Tai, White Tai, and 
Red Tai.
The Lü people live in Southern Yunnan 

and in nearby areas of Burma, Thailand, and 
Laos. Their houses are typically built on piles 
seven or eight feet high. They are culturally 
less Sinicized than the Tai of other Chinese 
provinces and maintain close relations with 
the Tai of Burma, Thailand, and Laos.
T’ai, Mount, Wade-Giles t’ai shan , also 
called YU-HUANG shan , Pinyin tai shan  or 
YUHUANG shan , principal peak of the range 
of the T’ai Shan (mountains); it lies to the 
north of T’ai-an city in Shantung Province, 
China. The T’ai range consists of a much 
shattered fault block, mostly composed of ar­
chaic crystalline shales and granites and some 
ancient limestones. Mt. T’ai itself reaches a 
height of 5,000 ft (1,524 m). It was originally 
known as Tai-tsung or T’ai-yüeh. Since Ch’in 
times (221-206 bc) it has also been known as 
Tung-yüeh (Eastern Peak), one of the five holy 
peaks of China, and has usually ranked as the 
first among them. Its name was changed from 
Mt. T’ai to Mt. Yu-huang by the Chinese 
Communists.

Historically an object of continuous venera­
tion in the cult of the official state religion, Mt. 
T’ai was also the site of the most awesome of 
all the state rituals of the traditional Chinese 
Empire, the sacrifices called Feng and Shan, 
which symbolized the absolute establishment 
of a dynasty’s fortunes. They were carried out

Waterfall cascading down Mount T ’ai, 
Shantung Province, China
Peter Carmichael—Aspect Picture Library, London

at rare intervals—by the Former Han dynasty 
(206 BC-AD 8) in 110, 106, 102, and 98 bc; by 
the Later Han dynasty (a d  23-220) in a d  56; 
and by emperors of the T’ang dynasty (618- 
907) in 666 and again in 725. These sacrifices 
announced to Heaven and Earth alike the 
accomplishment of dynastie success. But Mt. 
T’ai was not only the seat of this imposing 
state ceremonial but was also a deity in its 
own right, to which prayers were offered in 
spring for a good harvest and in autumn to 
give thanks for a harvest completed. Since Mt. 
T’ai was the chief regional deity of eastern 
China, prayers were also offered to it in case 
of floods or earthquakes.
The mountain also became associated with a 

wide range of folklore beliefs connected with 
Taoism, a philosophy integral to Chinese life 
and thought for 2,000 years. It was considered 
to be the centre of the Yang (male) principle, 
the source of life, and from the Later Han pe­
riod onward it was believed that the spirit of 
Mt. T’ai commanded all human fates and that 
after death the souls of men retumed to Mt. 
T’ai for judgment. The name of the deity, orig­
inally Lord of Mt. T’ai (T’ai Shan Fu-chün), 
was, with the emergence of organized Tao­
ism, changed to Grand Emperor of Mt. T’ai 
(T’ai Yüeh Ta-ti). In Ming times (1368-1644) 
the centre of the populär cult was transferred 
from the god himself to his daughter, T’ai 
Shan Niang-niang (The Lady of Mt. T’ai)— 
also called Pi-hsia Yüan-chün (The Goddess 
of the Variegated Clouds)—whose cult began 
to grow from about 1000 and who became 
a northern Taoist equivalent to the Buddhist 
Kuan-yin (Goddess of Mercy), whose cult was 
powerful in central and Southern China.

The slopes of Mt. T’ai have remained cov­
ered with temples and shrines dedicated to 
the complex pantheon of minor deities with 
whom it is associated. In former times vast 
numbers of pilgrims visited it annually, and a 
great festival was held in the third month of 
the Chinese year.
Taï, Pare National de, national park, south­
westem Ivory Coast, situated between the 
Liberian border (along the Cavally River) to 
the west and the Sassandra River to the east. 
Formerly a fauna reserve (decreed 1956) and 
prior to that a forest refuge (from 1926), it 
was established as a national park in 1972 
and has an area of 1,351 sq mi (3,500 sq km). 
Its physiography consists mainly of plains that 
overlie granitic rock and rise to Mont Niénd- 
koué (2,044 ft [623 m ]) in the south. The 
park is noted for its lowland rain forest Veg­
etation that includes several species of ebony 
and palm; it is one of the last remaining ar­
eas of primeval forest in West Africa. Wildlife 
includes the rare pygmy hippopotamus, ele- 
phant, buffalo, pangolin, bushbuck, monkeys, 
panther, chimpanzee, and zebra. The park is 
subject to poaching along its boundaries and 
to timber removal, especially in the north.
Tai Chen, Pinyin dai zhen , literary name 
(Wade-Giles romanization) tai tu n g -y ü a n  
(b. Jan. 19, 1724, Hsiu-ning, Anhwei, China— 
d. July 1, 1777, Peking), Chinese empiri­
cal philosopher, considered by many to have 
been the greatest thinker of the Ch’ing period 
(1644-1911/12).

Born to poor parents, Tai educated him­
self by reading borrowed books. Although he 
passed his preliminary civil service exami­
nations, he never passed the highly stylized 
chin-shih exam, which would have given him 
the power and prestige of official office. But 
because of his reputation as a scholar, the 
Emperor invited him, in 1773, to become a 
court compiler in the Imperial Manuscript Li­
brary. In this position Tai was able to come 
into contact with many rare and otherwise 
inaccessible books. When Tai failed the civil 
service exam for the sixth time, in 1775, the 
Emperor finally made him a chin-shih by 
special decree and Tai became a member of
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the Imperial Academy. Altogether he wrote, 
edited, and collated about 50 works, dealing 
mainly with mathematics, philology, ancient 
geography, and the Confucian Classics.

In philosophy Tai attacked the dualism of 
the Sung thinkers, who he believed had been 
misled by Buddhist and Taoist influences. The 
Sung philosophers held that man had a mate­
rial nature {ch 7) that was responsible for his 
passions and a transcendent spiritual nature 
(//) that set a limit on man’s basely mate­
rial nature. Against this dualism Tai posited 
a monistic system. He argued that li is the 
immanent structure in all things, even desires. 
Knowledge of li does not suddenly appear 
during meditation, as the Sung philosophers 
believed. It is found only after an arduous 
search, using precise methods, whether in lit­
erary, historical, philological, or philosophic 
investigation.

Tai utilized these careful investigative meth­
ods in his own research. In mathematics, he 
wrote a short discourse on the logarithmic 
theories of the English mathematician John 
Napier and edited a collection of seven an­
cient mathematical works, the last of which 
is his own collation. In philology, he wrote 
several books, including a Classification of an­
cient pronunciation. In addition he collated 
the classic of the 6th Century, Shui ching chu 
(“Commentary on the Classic of Waterways”), 
a study of 137 waterways in ancient China.

Because the Sung philosophy had the pa­
tronage of the bureaucracy, Tai’s contribu­
tions were largely ignored in the years after 
his death. But because his stress on the need 
for close empirical investigation resembles the 
“scientific” and pragmatic approach of West­
ern philosophy, his ideas began to be studied 
again in the 20th Century. In 1924 the bicen- 
tennial of Tai’s birth was celebrated in Peking, 
and in 1936 the Chinese scholarly world paid 
tribute to Tai Chen with the publication of 
a complete and authoritative edition of his 
works, Tai Tung-yüan hsien-sheng chuan-chi 
(“Collected Writings of Mr. Tai Chen”). 
b i b l i o g r a p h y . Wing-tsit Chan, A  S o u rc e  B o o k  
in  C h in e se  P h ilo so p h y  (1963); Mansfield Freeman, 
“The Philosophy of Tai Tung-yüan,” J o u r n a l N. 
C h in a  Br. R o y a l  A s ia t ic  S oc ., vol. 64 (1933).
T’ai Chi, Pinyin tai ji (Chinese: “Great Ul­
timate”), in Chinese philosophy, the eternal 
source and cause of all reality. In the Book 
of Changes (/ Ching), the ancient philosoph­
ical text in which the concept is first men­
tioned, T’ai Chi is the source and union of 
the two primary aspects of the cosmos, yang 
(active) and yin (passive). The Neo-Confucian 
philosophers of the Sung dynasty (a d  960- 
1279) associated T’ai Chi with li (“principle”), 
the supreme rational principle of the universe. 
Li engenders ch’i (“vital matter”), which is 
transformed through the yang and yin modes 
of development into the Five Elements (wood, 
earth, fire, metal, and water), which form the 
basic constituents of the physical universe.
T’ai Chi ch’uan, Pinyin taijiquan (Chinese: 
“Grand Ultimate Fist”), also called Chinese 
boxing , ancient and distinctive Chinese form 
of exercise or attack and defense. As exercise, 
T ’ai Chi ch’uan is designed to provide re- 
laxation in the process of body-conditioning 
exercise and is drawn from the principles of 
T’ai Chi, notably including the harmonizing 
of the yin and yang, respectively the pas­
sive and active principles. It employs flowing, 
rhythmic, deliberate movements, with care- 
fully prescribed stances and positions, but in 
practice no two masters teach the system ex- 
actly alike. As a mode of attack and defense, 
T ’ai Chi ch’uan resembles kung fu and is 
properly considered a martial art {q.v.). It may 
be used with or without weapons.

Freehand exercise to promote health was
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practiced in China as early as the 3rd Century, 
and by the 5th Century monks at the Buddhist 
monastery of Shao Lin were performing exer- 
cises emulating the five creatures: bear, bird, 
deer, monkey, and tiger. The snake was added 
later, and by the early Ming dynasty (1368) 
the yin and yang principles had been added 
to harmonize the whole.

There have been many schools of T ’ai Chi 
ch’uan and two, the Wu and the Yang, sur­
vive. Depending on school and master, the 
number of prescribed exercise forms varies 
from 24 to 108 or more. The forms are named 
for the image created by their execution, such 
as “White stork displays its wings,” and “Fall 
back and twist like monkey.” All start from 
one of three stances, weight forward, weight 
on rear foot, and horse riding, or oblique.
Tai Chin, Pinyin dai jin , also called tai 
w en-chin (b. 1388, Ch’ien-t’ang, Chekiang 
Province, China—d. 1462), one of the lead­
ers in the early Ming revival of the Ma-Hsia

(after Ma Yüan and Hsia Kuei), or academie, 
style of landscape painting of the Southem 
Sung (1127-79), which came to be called 
the Che school (after Chekiang Province in 
which Hang-chou, the Southem Sung Capital, 
was located). The Che school was later placed 
within the lineage of “professional” painters 
and held in lesser regard in contrast to the 
school of literary “amateurs,” who were more 
concerned with personal expression and who 
were then represented in the Wu school in 
which Shen Chou held an equivalent place 
of leadership. The Che school artists did not 
merely repeat the pattems of the Southem 
Sung academy but rather, like other artists 
of other schools and traditions of the time, 
saw the past as providing motifs for further 
elaboration. Tai Chin did this with something 
of the same pictorial virtuosity, but the for­
mer compositional unity was replaced by a 
new additive and even fragmentary sense. The 
grouping called Che school is, like other such 
groupings, somewhat tenuous and the artists 
within it (such as Wu Wei) often created 
special achievements. Paintings of the Che 
school probably had a major impact upon 
the perceptions of Japanese ink painters of 
the contemporary Muromachi period (1338— 
1573) who sought the Ma-Hsia tradition on 
the Chinese continent.

Articles are alphabetized word by word, 
not letter by letter

T ’ai-choü, Pinyin taizhou , city in Kiangsu 
Province (sheng), China. It is a county-level 
municipality (shih) in Yang-chou Prefecture 
(ti-ch’ü). T’ai-chou is situated about 30 mi 
(50 km) east of Yang-chou on the T’ung-yang 
Yün-ho (canal), which joins it to the cities of 
Yang-chou (west) and Nan-t’ung (southeast)

and to the Coastal area of northem Kiangsu 
(east). In 1952 a new canal with ship locks was 
constmcted to join T’ai-chou directly with the 
Yangtze River, which made it a transshipment 
point for goods, particularly cotton and wheat, 
shipped to the various large cities south of the 
Yangtze.

T’ai-chou was traditionally the seat of a 
county subordinate to Yang-chou, which, un­
til the 13th Century, dominated the whole of 
this area. It became an independent prefecture 
in the early 10th Century. Under the Ming dy­
nasty (1368-1644) it was a centre of the state 
salt administration, and the merchants of the 
area were extremely wealthy.

In the 20th Century, flour mills, textile works, 
factories manufacturing fishing nets, and other 
industries based on local agriculture have been 
established in T’ai-chou. Pop. (1980 UN est.) 
458,000.
T’ai-chung, hsien (county), west central Tai­
wan, with an area of 792 sq mi (2,051 sq km). 
It is bordered by the hsiens of Miao-li (north), 
I-lan and Hua-lien (east), and Chang-hua and 
Nan-t’ou (south) and by the Formosa Strait

(west). Northern extensions of the Chung-yang 
Shan-mo (Central Range) rise to an elevation 
of 8,000 ft to 13,000 ft (2,500 m to 3,900 m) 
above sea level, and cover most of the eastem 
part of the hsien. To the west are alluvial 
plains, in one of the most prosperous agri­
cultural regions in Taiwan, where paddy rice, 
sugarcane, sweet potatoes, jute, hemp, and ba­
nanas are grown. Cattle and poultry are also 
raised. Industries produce textiles, machinery, 
processed foods, Chemicals, and timber; gold 
and clay are extracted. The Ta-chia Dam, 
28 mi (45 km) northeast of T’ai-chung city, 
supplies electricity for the surrounding region. 
The T’ai-chung Industrial Park, with an area 
of 4,900 ac (2,000 ha), has been developed for 
industrial expansion. Ma-ling, on the Ta-chia 
Hsi (stream), has Taiwan’s first trout farm. 
The Chen Lan temple at Ta-chia is well known 
as the starting point of an annual pilgrimage 
to Pei-kang in southem Taiwan, in honour 
of Matsu, Goddess of the Sea. The Taiwan 
Provincial Assembly, 6 mi south of T’ai-chung 
city, houses a governmental body concerned 
with Taiwan (island) affairs. T’ai-chung shih 
(municipality), administratively independent, 
is enclosed by the hsien and situated in the 
Southwest. In the 1970s an international sea- 
port, now the second most important port 
on the west coast of Taiwan, was developed 
on the coast west of T’ai-chung city. Feng- 
yüan, the administrative seat, is well served by 
north-south running railways and roads. Pop. 
(1983 est.) 1,071,310.
T’ai-chung, shih (municipality), west central 
Taiwan, since 1959 the seat of the provincial 
administration of Taiwan Province. The mu­
nicipality has an area of 63 sq mi (163 sq km). 
T’ai-chung grew in the early 19th Century as 
the collecting centre for a fertile agricultural 
basin situated between the low west coast

uplands and the central highlands. When in 
1891 the provincial Capital was moved from 
T’ai-nan to Taipei, T’ai-chung was considered 
as an alternative site. Under the Japanese oc­
cupation (1895-1945), most of the old town 
was torn down and T’ai-chung was laid out 
on a broad, regulär plan as a modem city. 
Its trade was greatly stimulated by the com­
pletion of the main railway, connecting T’ai- 
chung with Taipei and Chi-lung in the north 
and with T’ai-nan and Kao-hsiung in the 
south. The city became a major market for 
the rice, sugar, and bananas produced in the 
surrounding area, thus replacing Chang-hua 
to the Southwest as the commercial centre of 
the region. In the 1970s, a harbour and fishing 
port were developed on the coast to the west 
of the city, and T’ai-chung was designated an 
export-processing zone to encourage foreign 
investment.

T’ai-chung grew rapidly, its population more 
than tripling between 1948 and 1977. It has 
a large percentage of refugees from the Chi­
nese mainland among its population. Since it 
became the provincial Capital in 1959, it has 
acquired administrative functions; it is also 
a cultural centre, with various institutions of 
higher education. Pop. (1983 est.) 621,566.
T’ai-hang Mountains, Wade-Giles roman- 
ization t’ai-hang  shan, Pinyin taihang 
shan , range Stretching some 250 mi (400 km) 
from north to south and forming the provin­
cial boundary between Shansi and Hopeh 
provinces, China. Sometimes misnamed the 
T’ai-hsing Range by Westem writers, the T’ai- 
hang forms the boundary between the North 
China Plain and the Shansi plateau. In the 
south, in the region of Hsiu-wu County (hsien) 
in Honan Province, it swings to the west to 
form the southwestem edge of the plateau 
overlooking the plain of the Huang Ho (Yel­
low River).

The range was formed during the Jurassic 
mountain-building period. Soils are of the for­
est brown and cinnamon types. The ranges rise 
steeply from the North China Plain to a height 
of approximately 3,300-4,000 ft (1,000-1,200 
m); the highest peak, Hsiao-wu-t’ai, reaches 
9,416 ft above sea level. A spur of the Great 
Wall extends north-south along the eastem 
foothills. The range has throughout history 
presented a great obstacle to Communications 
between Shansi and Hopeh, and “the road 
over T’ai-hang” became a poetic symbol for 
the frustrations of life. The principal routes 
were the so-called “eight passes of the T’ai- 
hang,” but the most important of these was 
the pass at Ching-hsing, now followed by 
the railway from Shih-chia-chuang (Hopeh) to 
T’ai-yüan (Shansi).
Along the steep eastem face of the moun­

tains are rich and easily accessible coal seams, 
which are mined extensively in the area in the 
south around Han-tan (Hopeh). The westem 
side of the range, facing inward to the Shansi 
plateau, also has rich coal deposits, which 
are mined at Yang-ch’uan in the north and 
Ch’ang-chih in the south.

The mountains are drained to the east by nu­
merous tributary streams of the Hai Ho (riv­
er) system. Two of these, the Hu-t’o Ho and 
the Cho-chang Ho, break through the main 
range and drain the interior basins behind the 
mountains. The Hu-t’o Ho Valley divides the 
T’ai-hang Mountains proper from the Wu- 
t’ai Shan further north, which are structurally 
distinct. The term T’ai-hang Shan, however, 
is often applied to the entire mountain system 
in the east of Hopeh Province.
T’ai Hao (Chinese mythology): see Fu Hsi.
T’ai Hsü, Pinyin tai x u , original name 
(Wade-Giles romanization) lu p’ei-liu (b. 
Jan. 8, 1890, Haining, Chekiang Province, 
China—d. Mar. 17, 1947, Shanghai), Chinese 
Buddhist monk and philosopher.

T’ai Hsü received his early training in

“Life on the River,” detail of paper scroll in ink and colour by Tai Chin, middle 15th 
Century; in the Freer Gallery of Art, Washington, D.C.
By courtesy of the Smithsonian Institution, Freer Gallery of Art, Washington, D.C.



Buddhism in the T’ien-tung monastery near 
Ningpo. In 1912 he helped organize the As­
sociation for the Advancement of Buddhism 
with headquarters in Nanking. During 1918 
he made an extended tour in Formosa (later 
Taiwan) and Japan, and in 1921 he began 
the publication of the influential joumal Hai- 
ch ’ao-yin (“The Voice of the Sea Tide”). T’ai 
Hsü was heavily influenced by Sun Yat-sen 
and by the révolution of 1911. He sought 
to reform the education of the monks and 
promoted social welfare activities. He made 
numerous attempts to form national and in­
ternational Buddhist organizations and, to 
that end, travelled to Japan again in 1925, 
to Europe and the United States in 1928-29, 
and to South and Southeast Asia in 1939 and 
1941.
T’ai Hsü was among the foremost in modern 

times to expound the metaphysical and sote- 
riological aspects of Buddhism, especially the 
Ch’an and Wei-shih schools. He attempted to 
harmonize Buddhism with modem scientific 
and philosophical thought, and he tried to 
synthesize the teachings of the rival schools 
of Hua-yen and T’ien-t’ai to bring them into 
harmony with Wei-shih philosophy.
Tai Ji (in Chinese philosophy): see T’ai Chi.
T’ai Lake, Wade-Giles romanization t’ai 
h u , Pinyin tai h u , large lake between 
Chekiang and Kiangsu provinces, China. 
Roughly crescent-shaped, it is 45 mi (70 km) 
from north to south, and roughly 37 mi from 
east to west; it has a total surface area of about 
850 sq mi (2,200 sq km). The lake is situated 
in an extremely flat plain and is connected 
with a maze of waterways that feed it from 
the west and discharge its waters eastward into 
the sea, via the Su-chou Ho (river), the Lü 
Chiang (river), and the Huang-p’u Chiang. In 
addition to these natural waterways, there is 
an intricate pattem of canals and irrigation 
channels that is associated with the lake. Only 
on the northeast side is the lake bounded by 
a ridge of hills, which also outcrop in the lake 
as islands, many of which, because of the con­
tinuing silting of the lake, have been joined to 
the shoreline.

Although the surrounding area has been set­
tled since the Ist Century bc, the irrigation 
system mostly dates from the 7th Century ad

Junk moored along the T ’ai Lake, Kiangsu Province, 
China
Richard Harrington— Miller Services Ltd.

and later. Reclamation and drainage works 
were carried on intensively between the 10th 
and the 13th centuries; large-scale flood con­
trol works were undertaken in the 1 Ith and 
again in the 15th centuries. In more recent 
times, similar works have been undertaken; 
drainage canals and dikes have been built, and 
an ever-more complex irrigation pattern has 
grown up. In the 1930s the Chinese republican 
government established a T’ai Hu water-con- 
servancy authority that, soon after 1949, was

replaced by the Chinese Communist govem- 
ment with a T’ai Hu water-conservancy as­
sembly, which is generally responsible for the 
whole area.

Several of the islands in the eastem part 
of the lake were traditionally famous Taoist 
and Buddhist religious sites. Several thoüsand 
people live on the islands, raising fmit and 
fishing in the lake. T’ai Hu is a place of great 
natural beauty; and the area, particularly in 
the east near Su-chou in Kiangsu and in the 
north around Wu-hsi, attracts many tourists.
Tai languages, closely associated family of 
languages of which Thai (or Siamese), Lao 
(spoken in Laos), and Shan (spoken in Burma) 
are the best known. Known by different 
names and designations, the Tai languages are 
spoken in Thailand, Laos, Burma, Assam in 
northeast India, northem Vietnam, and the 
southwestem part of China.
A brief treatment of the Tai languages fol­

lows. For full treatment, see macropaedia: 
Languages of the World.

The relationship of Tai languages to other 
languages has never been definitely estab­
lished. It has traditionally been assumed that 
they are related to the Sino-Tibetan family of 
languages because they share similar phono­
logical structures, tone Systems, and some 
lexical items. However, on the basis of some 
similar items of vocabulary, it has been sug­
gested that Tai languages are related to the 
Kadai languages of southwestem China and 
Hainan and ultimately to the Austronesian 
(Malayo-Polynesian) languages.

Lexical and phonological criteria indicate 
that Tai languages have a common genetic 
relation and are best classified into three 
dialect groups. A Southwestem group com­
posed of Thai, Lao, Shan, Khün, Lü, White 
Tai, Black Tai, etc., extends through Thai­
land, Laos, northem Vietnam, Burma, and 
Yunnan, China. This dialect group has ex­
panded in the recent period and encompasses 
two-thirds of all Tai speakers. It is geograph- 
ically the most extensive. The Central group 
includes the Tho dialects of northem Vietnam 
and Lungchow and various other dialects spo­
ken in Kwangsi, China. The Northem group 
comprises the Chung-chia, or Puyi, dialects 
in Kweichow and the Chuang-chia dialects in 
Kwangsi, as well as certain dialects of Yunnan 
and Vietnam and the Saek dialect spoken as 
far south as Laos and Thailand.
These three dialect groups share a large per­

centage of their vocabulary, though there are 
words shared only between two groups. In 
phonological development the Northern di­
alects differ from the rest in not maintaining 
the distinction between aspirated and unaspi- 
rated voiceless stops. Aspiration found in cer­
tain of these dialects is the result of later 
borrowing and secondary developments. The 
Central dialects differ from the other groups in 
the treatment of certain Proto-Tai consonant 
clusters, such as tr and thr.

The words ofTai languages are mostly mono- 
syllabic. The many polysyllabic words derive 
mainly from compounds and loanwords taken 
from other tongues. Syllables are composed 
of an initial consonant or consonant cluster 
followed by a vowel or vowel cluster. Syllables 
can sometimes be closed by a nasal or unre- 
leased stop consonant. Each syllable receives 
a pitch accent or tone, and this characteristic 
is very important for differentiating between 
what would otherwise be identical words. Five 
tones are used and can best be illustrated as 
follows: level (a, as in maa, “to come”); low 
(ä, as in maak, “areca nut”); falling (ä, as in 
maak, “much”); high (d, as in maa, “horse”); 
rising (ä, as in mäa, “dog”).
Contact with the many different languages 

abounding in the same area of Southeast 
Asia, has led to the adoption of many words 
from different sources. Thai and Lao have 
borrowed extensively from Khmer and the
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Indo-Aryan languages of Sanskrit and Päli, 
and the Central and Northem dialect groups 
are much influenced by Chinese loans. The 
vocabulary of the commonly shared core of 
Tai languages, presumably stemming from an 
earlier protolanguage, does not use inflection 
for morphological transformation but instead 
commonly relies on derivation for generating 
new words. In this process new words are 
formed from old by the addition of endings, 
prefixes, or other words. The chief Tai method 
of derivation is the compounding of words, 
but reduplication is also quite common, and 
partial reduplication can be found as well. 
Old processes of derivation involving the al- 
temation of consonants or tone, or both, have 
ceased to be active. The core language has de­
veloped some native prefixes by abbreviating 
some forms that once were full words; how­
ever, prefixes and infixes are most common 
in Indo-Aryan and Khmer loans.

The syntax of the common sentence has 
a noun phrase (subject) followed by a verb 
phrase (predicate), though there can be nomi­
nal predication where a verb is lacking and a 
noun acts in its stead. Particles are of impor­
tance to the syntax of the sentence. A number 
of particles, especially those occurring at the 
end of a sentence, indicate a question or com­
mand, express emphasis or uncertainty, or 
indicate, among a number of other things, the 
sex of the speaker and the degree of politeness 
intended.

Two different Systems of writing have been 
used among the Tai languages. The Cen­
tral and Northern dialect groups have used 
a system of Chinese characters and modified 
Chinese characters since the 18th Century, or 
maybe much earlier, primarily for the writ­
ing of songs. The other writing system de- 
rives from Indo-Aryan sources, dates from the 
13th Century, and is used by many dialects 
of the Southwestem group. Various alphabets 
deriving from Indo-Aryan writing are in use 
among this group. Modern Thai is written in 
a script deriving from the Devanägari script 
of India and has 42 consonant signs, 35 vowel 
and vowel cluster signs, and 4 tone markers. 
Similar types of writing Systems are used in 
Lao, Lü, White Tai, Black Tai, etc. An alto- 
gether different type of Indo-Aryan writing is 
used in Shan and Ahorn; although the shapes 
of the letters vary greatly between these two. 
In contrast to the Devanägari script the Shan 
and Ahorn alphabets are problematic because 
they lack a distinction between high and low 
consonants and because they have an insuffi­
ciënt number of vowel signs and provide no 
tone marks.
T’ai-nan, hsien (county), southwestem Tai­
wan, with an area of 1,164 sq mi (2,016 sq 
km). It is bordered by Chia-i hsien (north), 
Kao-hsiung hsien (southeast), and by T’ai-nan 
shih (municipality) and the Formosa Strait 
(west). In the mid-17th Century, what is now 
T’ai-nan hsien was part of the territory mied 
by Cheng Ch’eng-kung (Koxinga), who estab­
lished Chinese control over Taiwan and had 
his Capital at T’ai-nan city. Agriculture is the 
mainstay of the economy; irrigated rice, sug­
arcane, sweet potatoes, and fruits are grown 
on the fertile alluvial Coastal plains that com­
prise most of the region. The processing of 
food and fish; the manufacture of textiles, pa­
per, machinery, Chemicals, and gunny bags; 
and the milling of sugar and rice are the ma­
jor industries. Asbestos, dolomite, zircon, and 
salt are extracted. Oil and natural gas fields 
are located in the central part of the hsien. 
Taiwan’s only international research institute, 
the Asian Vegetable Research and Develop­
ment Center, is at Shan-hua, and the Yang- 
k’ang Industrial Park is at Wang-hsing. T’ou-
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she village is known for the religious celebra- 
tions of local aborigines. Ts’eng-wen Hsi Shu- 
k’u (reservoir), in the northern part of the 
hsien, provides irrigation for a 336-square-mile 
(870-square-kilometre) area and supplies wa­
ter for the scenic man-made Shan-hu (Coral) 
Reservoir, 9 miles (15 km) south of Hsin- 
ying, the administrative seat. Pop. (1989 est.) 
1,009,036.
T’ai-nan, shih (municipality), southwestem 
Taiwan, with an area of 68 square miles (176 
square km). It is one of the oldest urban 
settlements on the island. The Han Chinese 
settled there as early as 1590 (some sources

Confucian temple in T ’ai-nan, Taiwan
Shostal— EB Inc.

say earlier), when it was known as T’ai-yüan, 
Ta-yüan, or T’ai-wan—a name that was later 
extended to the whole island. The Dutch ar­
rived in the city in 1623 and stayed until they 
were driven out in 1662 by Cheng Ch’eng- 
kung (Koxinga), a man of mixed Chinese- 
Japanese parentage who made T’ai-nan his ad­
ministrative centre and briefly mied the island 
before he died. During the last years of the 
Ming dynasty (1368-1644) and after, a great 
number of Chinese fleeing disorders in China 
emigrated to Southern Taiwan and settled on 
the southwestem plain. In 1683, when the 
Ch’ing dynasty (1644-1911) reestablished Chi­
nese control over Taiwan, T’ai-nan remained 
the administrative Capital of the island. It was 
fortified in the 18th Century after a series of 
rebellions. Under Chinese mle during the 19th 
Century, T’ai-nan grew into a prosperous city, 
said in 1880 to have had 60,000 people, and 
became the commercial and educational cen­
tre of Taiwan. After the transfer of the Capital 
to Taipei in 1891, T’ai-nan became primarily 
a commercial city. During the Japanese occu­
pation (1895-1945), it was connected to the 
north and to the port of Kao-hsiung by rail. 
The old town walls were demolished and the 
city limits greatly expanded. T’ai-nan contin­
ued to expand after the Japanese withdrawal.
T’ai-nan is the main market for the produce 

of the southwestem plain, dealing in sugar­
cane, rice, fmit, and peanuts (groundnuts). 
The productivity of the agricultural area north 
of the city was greatly increased by the con- 
stmction of the Chia-nan irrigation scheme, 
which waters some 1,900 square miles (5,000 
square km). The system, which includes some 
10,868 miles (17,490 km) of canals and irriga­
tion channels, was designed and constmcted 
by the Japanese between 1920 and 1930 and 
has since been improved. The city is also 
a centre of the Coastal salt industry and of 
fisheries. Other products include textiles, mb­
ber goods, sugar, Chemicals, plastics, light- 
engineering and aluminum products, electri­
cal appliances, and processed foods. T’ai- 
nan has many traditional handicrafts, notably 
goldsmithing and silversmithing, and attracts 
many tourists. lts traditional outport is An- 
p’ing. Pop. (1989 est.) 668,867.
T’ai-pei, northernmost hsien (county), Tai­
wan, occupying an area of 792 square miles

(2,051 square km). It is bordered by I-lan 
hsien (southeast), T’ao-yüan hsien (Southwest), 
and the East China Sea (north). Taipei (q.v.) 
shih (municipality) and Chi-lung (Keelung) 
shih, administratively independent cities, are 
located within the northern part of the hsien. 
The Hsüeh-shan Mountain Range in the 
southeast, with an average elevation of 4,590 
feet (1,400 m), gradually gives way to the al­
luvial river basins and Coastal plains in the 
north. In the extreme north the Ch’i-hsing 
Mountains rise to 3,675 feet (1,120 m). The 
T’ai-pei basin, drained by the Tan-shui (Tam- 
sui) River, is fertile; citrus fruits, tea, rice, 
and sweet potatoes are grown. The Chi-lung 
and T’ai-pei coalfields are in the central part 
of the county; bauxite, clay, sulfur, iron-ore, 
copper, and mercury deposits are also worked. 
Industries produce wood and paper products, 
textiles, machinery, Chemicals, canned food, 
and fertilizers. Three nuclear reactors are lo­
cated in the northern Coastal belt and provide 
a major portion of Taiwan’s electricity. The 
hsien developed rapidly after it became the 
refuge and headquarters of Chiang Kai-shek’s 
Nationalist Chinese regime in 1949 following 
its defeat in the Chinese révolution. The Lin- 
k’ou and Jui-fang industrial parks are near 
Taipei city. The Yeh-liu Sea Park is on the 
northern coast of the county, and the Wu-lai 
Forest Recreational Area, with Taiwan’s only 
passenger cableway, is 18 miles (30 km) south 
of Taipei city. Pan-ch’iao is the administrative 
seat. Pop. (1989 est.) 2,903,199.
T’ai-pei (city): see Taipei.
T’ai Shan (mountain, China): see T’ai, 
Mount.
T’ai-shang Hsüan-yüan Huang-ti, also 
called t’ai-shang lao-chün (Chinese 
philosopher): see Lao-tzu.
T’ai-ti (Chinese emperor): see Sun Ch’üan.
T’ai-tsu (Chinese emperor; d. 912): see Chu 
Wen.
T’ai-tsu, Pinyin taizu (temple name), per­
sonal name (Wade-Giles romanization) chao 
k’u a n g -yin  (b. 927, Lo-yang, China—d. Nov. 
14, 976, K’ai-feng), Chinese emperor (960-

T ’ai-tsu, detail of a portrait; in the 
National Palace Museum, Taipei
By courtesy of the National Palace Museum, Taipei,
Taiwan, Republic of China

976), military leader, and statesman who 
founded the Sung dynasty (960-1279). He 
began the reunification of China, a project 
largely Completed by his younger brother and 
successor, T’ai-tsung.
Early life and rise to power. Chao K’uang- 

yin (who posthumously received the dynastie 
temple name of T’ai-tsu, or “Grand Ancestor”) 
was the second son of a military officer, Chao 
Hung-yin. At the time of his birth, China was 
in chaos. The once-great T’ang dynasty, frag- 
mented by rebellions, had been extinguished 
in 907. A succession of warlords—Chinese, 
part Chinese, or foreign—claimed the impe­
rial throne briefly in devastated North China,

while the more prosperous south was divided 
among satraps who were independent in fact 
and sometimes in name. The boy’s forebears 
had in three previous generations won a cer­
tain standing as military leaders under one 
or another imperial claimant, and his father 
reached a post of high command before his 
death in 956. The wisdom and foresight of 
Chao K’uang-yin’s remarkable mother influ­
enced his decisions even after her death in 
961.
At about age 20 Chao joined a leader whose 

adoptive father soon afterward established the 
Later Chou dynasty at K’ai-feng; Chao’s pa- 
tron succeeded to the throne in 954 and fought 
to extend his sway into South China and to 
eliminate a rival who, established to the north 
in Shansi and supported by the Khitan em­
pire, laid claim to the rule of China. Through 
a series of daring and successful actions, Chao 
quickly rose to the chief command of the 
Later Chou forces.
In 959 Chao’s patron died and was followed 

on the throne by his son, a child. Shortly after 
the armies of the Khitan and their Chinese 
allies prepared a concerted invasion. Chao 
marched northward to meet them. Discontent 
arose among Chao’s troops, who in the crisis 
did not wish a child as ruler. When the army 
was encamped for the night at a bridge out­
side the capital, the officers awakened Chao 
(who had drunk well before retiring), hailed 
him as emperor, robed him in imperial yel­
low, mounted him on horseback, and urged 
him to return and take over the government; 
the records, which are unverifiable on this 
point, imply that Chao lacked forewaming of 
the coup. On the officers’ pledge of obedi- 
ence and promise not to molest the existing 
imperial family and its councillors, the public 
buildings, and the homes of the people, Chao 
complied. He named his dynasty the Sung.

In rapid succession the dissident Chinese 
States now came under the new emperor’s 
control. In 963 two submitted voluntarily and 
two more were conquered. By 976 all but 
the northern rival house were mastered, and 
its Khitan backers had seen more than one 
defeat. In that year the Sung armies were mo- 
bilized against this last rival when the emperor 
T’ai-tsu died at the age of 49. Within three 
years his younger brother T’ai-tsung, who 
succeeded him, completed the unification of 
China (except for a small area near Peking 
that remained in Khitan hands).

T’ai-tsiïs policies and personality. The task 
of unification had not been easy, and in parts 
of China revolts of local autonomists further 
complicated it. Yet the Sung founder had also 
turned his mind to ways of avoiding the dan- 
gers that had been fatal to the T’ang and to 
encourage the success of his dynasty. T’ai-tsu’s 
policies no doubt owed much to his person­
ality, a striking combination of qualities that 
inspired in his generation and later a multi- 
tude of anecdotes about him. Though some 
of these may include fictional elements, they 
convey the impression he made on his coun- 
trymen. A highly skilled archer and horseman 
in his youth, Chao survived daredevil eques- 
trian exploits unscathed. As emperor he said 
that destiny had given him the throne and 
would determine his life or death; man could 
not deflect it. Despite remonstrances of his 
advisers, he persisted in going about incognito 
to observe conditions among the people. He 
rejected indignantly the gift of a sword stick 
for protection in emergency. His tastes were 
simple; when shown the inlaid urinals cap­
tured from the former Szechwan princeling, 
he had them destroyed. He visited his minis­
ters informally and frankly admitted to them 
his chagrin over his own errors. In his last 
year he declined the title of unifier and paci- 
fier that was offered him.
T’ai-tsu was strict in holding his officials to 

account in important matters; his councillors 
held him in awe. On the other hand, he ac-



cepted minor faults or impertinences with a 
laugh. He was slow to entertain suspicion. He 
sometimes acted impetuously, and some have 
suggested, on rather limited evidence, that he 
indulged in wine to excess. On occasion, when 
severely provoked by a presumptuous official 
or subject, he was given to outbursts of vio­
lent rage. At such times, however, his temper 
cooled quickly, and he then softened penalties 
he had given in anger and even compensated 
the unfortunate culprit for abuses suffered.

T’ai-tsu was active by nature. Even as em­
peror he conducted military campaigns per- 
sonally from time to time. Rather than simply 
approving governmental papers in finished 
form, as T’ang emperors had done, he let his 
ministers submit rough drafts to him for pre­
liminary criticism.
The functional arrangements of T’ai-tsu’s 

government reflected both his active disposi- 
tion and his refusal to pretend infallibility. He 
continued the existing system by which three 
ministers were directly responsible to him for 
different aspects of administration (fiscal, mil­
itary, and general), thus limiting the power of 
each. By generoüsly granting them consider- 
ation and responsibility, however, he encour­
aged a certain balance between the functions 
of ruler and minister. The control of the 
central government over the local was also 
strengthened. Beginning in 963, the adminis­
tration of the prefectures was cautiously but 
steadily transferred from the unruly military 
to civil officials. Court officials were sent to 
govern subprefectures. From 965 taxes were 
remitted directly to the national treasury. 
The first fiscal intendants—forerunners of the 
Sung “circuit” system—were established to 
supervise local functionaries. To counter the 
military threat to the state’s integrity, T’ai-tsu 
transferred the best troops to the Capital and 
on suitable opportunities induced the most 
powerful commanders to accept retirement.
Reform of the examination. T’ai-tsu’s poli­

cies were clearly directed toward the creation 
of a bureaucracy based on demonstrated abili- 
ties rather than birth or favour. This is evident 
in his steps to strengthen the examination Sys­
tem. By 963 he had forbidden court officials 
to recommend candidates and had forbidden 
graduates to consider examiners their patrons. 
He ordered reexaminations on the petition 
of a rejected candidate or on even a hint of 
favour in the selection of graduates. By 973 
he had established the final examination in 
the imperial palace to verify the rankings and 
had ordered the list of successful competitors 
to be announced publicly. He began to award 
larger numbers of degrees.

A mildness and humanitarian tone pervade 
T’ai-tsu’s policies, which on the whole con­
form to the Confucian ethos. He extended 
clemency toward defeated opponents rather 
consisienily. He showed concern for the adher­
ents of the dynasty he displaced. His generals 
were repeatedly admonished to shun avoid- 
ablë härm to the citizens of places they occu­
pied and even to spare captured soldiers and 
leaders; among the latter was the poet-prince 
Li Yü. His own ministers who lost his favour 
were treated well. In his legal reforms, though 
he dealt inore severely with corruption and ir- 
rësponsibility of officials in several measures, 
he lightened the punishments for violations of 
the state Controls over salt and wine and re­
quired a review of all Capital sentences by the 
high court at the Capital. His early measures 
also show a special concern with improving 
the economic lot of the poorer citizens and 
easing their burdens of taxation.

The legacy of T ’ai-tsu. In his 16-year reign, 
T’ai-tsu laid the foundations for the essential 
political institutions of a remarkable epoch. 
The political order of his dynasty combined 
to a surpassing degree freedom of discussion, 
innovation in bureaucratie methods, internal 
reform, peace, and stability. This atmosphere 
undoubtedly facilitated the pioneering in eco­

nomic techniques, scientific advances, and 
achievements in philosophy, art, and litera­
ture that distinguished the Sung period.

When T’ai-tsu died, the construction of the 
new state was far from finished. The ensu­
ing peace and prosperity would also bring 
new problems calling for new Solutions. Of 
the succeeding emperors, none quite matched 
him in stature or in character. But Confucian 
ancestral piety reinforced the attraction of his 
proven policies. The traditions of his active 
concern in administration and of close associ­
ation with the bureaucracy’s leaders persisted 
in greater or lesser degree among later Sung 
rulers. Subsequent developments on the whole 
moved in directions indicated by T’ai-tsu. 
Their benefits were scarcely unadulterated; 
safeguards against the ambitions of military 
commanders, for example, perhaps hampered 
Sung armies in meeting powerful foreign in- 
vaders. Still, the efforts of his successors to 
further populär welfare, to find and train the 
best talent for the civil service, and to defend 
the state’s stability and the unbroken rule of 
the dynasty for three centuries no doubt owe 
much to T’ai-tsu’s concepts of statecraft.

(E.A.K.)
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T’ai-tsu, Pinyin taizu (temple name, or 
miao-hao), personal name a-ku-ta , also called 
wan-yen min (b. 1069, Manchuria, China— 
d. 1123, China), leader of the nomadic 
Juchen tribes who occupied north and east 
Manchuria. He founded the Chin, or Juchen, 
dynasty (1115-1234) and conquered all of 
North China. The Juchen were originally vas- 
sals of the Mongol-speaking Khitan tribes who 
had occupied part of North China and had 
taken the dynastie name of Liao (907-1125). 
Dissatisfied with this relationship, A-ku-ta’s 
father had been preparing a revolt when he 
died in 1100.

In 1112, when the last emperor of the Liao 
visited the Juchen homeland and ordered the 
tribal chiefs to dance for him, A-ku-ta refused 
to comply. He threw off his allegiance to the 
Liao and in 1115 declared himself emperor. 
The Sung (960-1279) rulers, hoping to gain 
back Chinese territory occupied by the Liao, 
made an alliance with A-ku-ta. Aided by this 
union, A-ku-ta overran the entire Liao empire 
within a few years. When the Sung objected 
to their share of the spoils, A-ku-ta’s troops 
continued south, occupying the Sung Capital 
and forcing the dynasty to reestablish itself 
farther south in what is usually referred to as 
the Southern Sung (1127-1279).
The Juchen were beset by internal dissensions 

after A-ku-ta’s death and eventually contented 
themselves with control of the north for the 
next 108 years, while the Sung ruled in the 
south. A-ku-ta, who had adopted the Chinese 
personal name Wan-yen Min, was given the 
posthumous title of T’ai-tsu (“Grand Progeni- 
tor”).
T’ai-tsu (Chinese emperor; d. 1398): see 
Hung-wu.
T’ai-tsu (Manchurian chieftain; d.1626): see 
Nurhachi.
T’ai-tsung (Chinese emperor, 1360-1424): 
see Yung-lo.
T’ai-tsung, Pinyin taizong (temple name, 
or miao-hao), personal name (Wade-Giles ro- 
manization) li shih-min  (b. 600, China—d. 
649, China), Chinese ruler, the second em­
peror (626-649) of the T’ang dynasty (618- 
907). After leading a revolt (618) that enabled 
his father, Kao-tsu, to establish the T’ang dy­
nasty, T’ai-tsung during his own reign expelled 
the Turks and reunited the Chinese empire.
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The second son of Li Yüan, a military gov- 
ernor under the Sui dynasty, T’ai-tsung was 
a member of an aristocratie family of Chi­
nese and Tatar descent. As early as 618 he 
instigated the revolt of his father against the 
failing Sui dynasty and then led the armies 
of the new T’ang regime to complete victory 
over 11 rivals. In 626 he succeeded his father 
as emperor and reigned until his death in 649. 
China had been divided into two rival em- 
pires, north and south, Tatar and Chinese, for 
272 years until reunited in 590 by the short- 
lived Sui dynasty. The new unity collapsed 
under the second Sui emperor, Yang-ti, and 
it was in the ensuing anarchy that the future 
T’ai-tsung, in a series of brilliant campaigns, 
established the T’ang dynasty and restored the 
unity of the Chinese eilipire.
The restoration of unity was a considerable 

feat of arms. At the fall of the Sui dynasty, al­
most all the provinces set up separate regimes 
that were in conflict with each other and that 
aimed, individually, to win supreme mastery 
of the empire. The south seceded under a 
claimant of a former Southern dynasty. The 
Turks, mean while, then the dominant tribe 
among the nomads beyond the Great Wall 
(extending from the Yellow Sea roughly west 
to Central Asia), raided China, set up their 
own puppet emperors in border regions, and 
planned more massive invasions.

T ’ai-tsung, detail of a portrait; in the 
National Palace Museum, Taipei
By courtesy of the National Palace Museum, Taipei,
Taiwan, Republic of China

In the six years between 618 and 624, T’ai- 
tsung defeated all rivals and repelled the 
Turks. The south was reconquered; many of 
the contesting leaders fought to the death, 
though some joined the T’ang and obtained 
rank and title. The unity of the empire was 
populär with the mass of the people, for it 
alone ensured peace and absence of intemal 
strife. But T’ai-tsung was less skillful at court 
intrigue. He provoked the jealousy of his less- 
distinguished elder brother, the crown prince 
Chien’-ch’eng, who intrigued to have T’ai- 
tsung dismissed from his command and plot- 
ted to assassinate him. T’ai-tsung, supported 
by his generals and advisers, forestalled the at­
tempt and ambushed his brother and followers 
at the palace gate, shooting them down with 
arrows. His father abdicated, but this violent 
solution to a political problem was copied in 
later generations, pro ving detrimental to gov­
ernmental stability.

T’ai-tsung also failed to find a suitable son as 
successor, being bound by custom and political 
pressure to choose one bom to the senior em­
press, not to any concubine. His first choice, 
the crown prince Ch’eng-ch’ien, proved to 
have an unstable character; he plotted against 
his father and had to be demoted. The second 
choice, Prince Chih, was döcile, weak, and 
incapable, becoming after T’ai-tsung’s death, 
as Emperor Kao-tsung, the instmment of his
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ambitious and capable empress, Wu Tse-t’ien 
(Wu Hou).

As a ruler, T’ai-tsung was emiriently suc­
cessful. His authority was never disputed, and 
his reforms reinvigorated and transformed old 
institutions. The system of public examina­
tions for the civil service was among the 
most important of his innovations; in time, it 
transformed the Chinese governing class from 
a dominant aristocracy to a bureaucracy re- 
cruited from a much wider field of literate 
gentry. This was indeed T’ai-tsung’s purpose: 
to end the contests of aristocratie families, 
such as his own, which had made the period 
of division between north and south one of 
incessant dynastie instability. The army was 
converted from levies raised by great aristo- 
crats into a professional army, stationed on the 
frontiers and commanded by officers who had 
no eminent social background. Hence it was 
a stabilizing influence in the earlier T’ang pe­
riod and remained the model system for later 
ages. T’ai-tsung also promoted education, set­
ting up a state college, which might almost be 
called a university, to train future scholars for 
the civil service. His thorough administration 
included reorgänization of provincial govern­
ment, finance, taxation, and land tenure. The 
government of the T’ang empire was then the 
most developed and most sophisticated sys­
tem anywhere in the world.

Posterity, with the exception of communist 
historians, has hailed T’ai-tsung as the great­
est emperor to occupy the Chinese throne. 
His career was certainly a most formative in­
fluence on later Chinese history and civiliza­
tion. An accomplished patron of learning, he 
personally edited the history of the division 
between north and south, and his calligraphy, 
an art much esteemed in China, was recorded 
on stone inscriptions and used as a model in 
schools for more than 1,000 years. The mid­
dle T’ang period, the 8th Century, is regarded 
as one of the ages of highest cultural achieve­
ment in Chinese history, and the conditions 
for this development were created by the po­
litical stability and reforms established under 
T’ai-tsung. (C.P.F.)
b i b l i o g r a p h y . C.P. Fitzgerald, S on  o f  H eaven : 
A B io g ra p h y  o f  L i  S h ih -m in , F ou n der  o f  th e  T ’a n g  
D y n a s ty  (1933, reprinted 1971), is a scholarly 
study.
T ’ai-tsung, Pinyin taizong (temple name, 
or miao-hao), personal name chao hu a ng , 
or chao kuei, or chao k’uan g -i (b. 939, 
China—d. 997, China), second emperor of 
the Sung dynasty (960-1279) and brother of 
the first emperor, T’ai-tsu. He completed con- 
solidation of the dynasty. When T’ai-tsu died 
in 976, the throne was passed to T’ai-tsung, 
rather than to the first emperor’s infant son, 
presumably against the will of the first em­
peror. This speculation is reinforced in that, 
after becoming emperor, T’ai-tsung, formerly 
a very mild and forbearing man, treated his 
younger brother and his nephew with such 
cruelty that they committed suicide.

Three years after assuming the throne, T’ai- 
tsung took over the two remaining indepen­
dent States in South China, thereby nearly 
completing the empire’s unification. But in 
foreign affairs he was less successful. When 
he attempted tö regain former North Chinese 
territory between Peking and the Great Wall, 
he suffered a disasirous defeat at the hands of 
the Khitan tribes that had occupied the area 
and assuméd the dynastie name of Liao (947- 
1125). Fighting continued until 1004, when 
T’ai-tsung’s successor agreed to give up claims 
to that region.

In civil administration T’ai-tsung paid par­
ticular attention to education, helping to de­
velop the civil-service examination system and 
to further its use in determining entrance into

the bureaucracy. He centralized control more 
thoroughly than ever before in Chinese his­
tory, concentrating great power in the emper­
or’s hands. He followed the T’ang dynasty’s 
prefectural system and divided China into 15 
provinces, each of which was under a gover- 
nor. By the end of T’ai-tsung’s reign, Sung 
rule had become established, and the dynasty 
had begun its great cultural and economie 
achievements.
T’ai-tung, hsien (county), southeastem Tai­
wan, occupying an area of 1,357 square miles 
(3,515 square km). It is bordered by the hsiens 
of Hua-lien (north) and Kao-hsiung and P’ing- 
tüng (Southwest) and by the Philippine Sea 
(east). Thickly forested southeastem slopes of 
the Chung-yang Range extend over most of 
the area; Kuan Mountain, rising to 12,028 feet 
(3,666 m), is the highest peak on the north- 
western border of the hsien. A hydroelectric 
plant, located 3 miles (5 km) northwest of 
T’ai-tung city on the Pei-nan River, provides 
electric power and irrigation facilities for the 
surrounding region. Agriculture is confined 
mostly to the narrow Coastal plains; paddy 
rice, sweet potatoes, wheat, sugarcane, corn 
(maize), peanuts (groundnuts), bananas, and 
pineapples are grown. Cattle, pigs, and poul­
try are raised. Sugar milling, cotton ginning, 
and wood processing are the major industries. 
Gold, silver, copper, gypsum, nickel, and iron 
ore are mined. The mountains of the Chung- 
yang Range are inhabited chiefly by Puyuma, 
Ami, Paiwan, Rutkai, and Bunum groups of 
aborigines. T’ai-tung, the administrative seat, 
has a teacher-training college. Pop. (1989 est.) 
258,953.
T’ai-tung, formerly p’i-n a n , Coastal shih (mu­
nicipality) and seat, T’ai-tung hsien (county), 
southeastem Taiwan, on the Southern bank of 
the Pei-nan River, 58 miles (94 km) northeast 
of Kao-hsiung.
The city was founded and developed dur­

ing the reigns of Chia-ch’ing (1796-1820) and 
Hsien-feng (1851-61), both emperors of the 
Ch’ing dynasty. Situated on an alluvial plain, 
it is an important agricultural marketing cen­
tre; rice, sugarcane, and peanuts (groundnuts) 
are grown nearby. Sugar milling, cotton gin­
ning, and timber and jute processing are the 
major industries. T’ai-tung city also has an 
experimental station for tropical agriculture. 
It is the southem terminus of the East Line 
railway from Hua-lien in the north and is con­
nected by air to Taipei city, Kao-hsiung city, 
and Lan Island. Lack of a good harbour and 
harbour facilities has retarded industrial de­
velopment in T’ai-tung. Chih-pen hot springs, 
7 miles (11 km) to the Southwest, are a töurist 
attraction. Pop. (1988 est.) 109,358.
Tai Tung-yüan: see Tai Chen.
T’ai-wah Hai-hsia (China): see Taiwan 
Strait.
Tai Wen-chin: see Tai Chin.
T’ai-yüan, Pinyin taiyuan , city and Capital 
of Shansi sheng (province), China. T’ai-yüan, 
one of the greatest industrial cities in China, 
lies on the Fen River in the north of its 
fertile upper basin. It commands the north- 
south route through Shansi, as well as impor­
tant natural lines of communication through 
the mountains to Hopeh province in the 
east and—via Fen-yang—to northem Shensi 
province in the west.
The city was originally the site of Chin-yang, 

a strategie centre for the ancient state of Chao. 
After the Ch’in conquest of Chao in 221 bc, it 
became the seat of the commandery (district 
under the control of a commander) of T’ai- 
yüan, which continued during the Han dy­
nasty (206 Bc-AD 220) and after. In the Later 
Han period, it became Capital of the province 
(chou) of Ping. In the 6th Century it was 
for a time a secondary Capital of the Eastern 
Wei and Northern Ch’i States, growing into

Pagodas in T ’ai-yüan, China; the one in the 
foreground dates from the T ’ang dynasty (a d  618- 
907)
Richard Harrington— Miller Services Ltd.

a large city and also becoming a centre of 
Buddhism. From that time until the middle of 
the T’ang dynasty (618-907), the construction 
of the cave temples at T’ien-lung Mountain, 
Southwest of the city, continued. The dynastie 
founder of the T’ang began his conquest of 
the empire with T’ai-yüan as a base and using 
the support of its local aristocracy. It was pe- 
riodically designated as the T’ang’s northem 
Capital and grew into a heavily fortified mili­
tary base.

The old city was at T’ai-yüan-chen, a few 
miles east of the modern city. After the Sung 
conquest in 960, a new city was set up on 
the banks of the Fen in 982. The city became 
a superior prefecture in 1059 and administra­
tive Capital of Ho-tung (northern Shansi) in 
1107. It retained this function, with various 
changes in its name and status, down to the 
end of the Mongol period (1368). At the be­
ginning of the Ming dynasty (1368-1644), it 
was renamed T’ai-yüan Fu (fu meaning “chief 
town”) and retained this name until 1912. 
Under the Ming dynasty and in the Ch’ing 
period (1644-1911), it was Capital of Shansi. 
Under the republic (established in 1911), its 
name was changed to Yang-ch’ü, a name it 
retained until 1947.
In 1907 the importance of T’ai-yüan was 

increased by the construction of a rail link to 
Shih-chia-chuang, in Hopeh, on the Peking- 
to-Wu-han trunk line. Soon thereafter T’ai- 
yüan suffered a serious economie crisis. In the 
19th Century the merchants and local banks 
of Shansi had been of national importance, 
but the rise of modern banks led to the rapid 
decline of this system—with disastrous effects 
upon Shansi and its Capital.

After 1911 Shansi remained under a powerful 
warlord, Yen Hsi-shan, who retained control 
from 1913 to 1948. T’ai-yüan consequently 
flourished as the centre of his comparatively 
progressive province and experienced exten­
sive industrial development. It was also linked 
by rail both to the far Southwest of Shansi and 
to Ta-t’ung in the north.

After the Japanese invasion in 1937, T’ai- 
yüan’s industries developed still further. In 
1945 the Japanese army in Shansi surrendered 
to Yen Hsi-shan and continued to fight for 
him until 1948. Eventually, the Chinese Com­
munist armies captured T’ai-yüan, but only 
after a destructive battle.

Since 1949 T’ai-yüan has developed a large 
industrial base with heavy industry (notably 
iron and steel) of prime importance; local coal



production is considerable. T’ai-yüan is also 
an engineering centre, produces cement, and 
has a large chemical-industrial complex. It is 
also a centre of education and research, par­
ticularly in technology and applied science. 
Pop. (1987 est.) 1,930,000.
Täi Zong (Chinese emperor): see T’ai Tsung. 
Tai Zu (Chinese emperor): see T’ai Tsu.
Taidu, also spelled t a - t u , Mongol k h a n -  
b a l i q , the city of Peking (q.v.) under the 
Mongols.
Taieri River, river in southeastem South Is­
land, New Zealand. It rises in the Lammerlaw 
Range and flows 179 miles (288 km) north 
and southeast in a great arc—across the Man- 
iototo Plains, around the Rock and Pillar 
Range, and across the Taieri Plains—to the 
Pacific Ocean, 20 miles (32 km) Southwest 
of Dunedin. Tributaries in the river’s 720- 
square-mile (1,860-square-kilometre) basin in­
clude Serpentine Creek; Sowbum, Wether 
Bum, Kyebum, and Nenthom streams; and 
Waipori River. Gorges are found in both the 
upper and lower reaches of the Taieri, which 
has laid down the fertile Taieri Plains near 
its mouth. Launches may navigate the river 
as far as Henley. The river’s name is possibly 
derived from the Maori word for “to smash,” 
or “to pound up,” and “shining river”; it may 
also refer to an unusual flow of its tides.
Tä’if, at-, also spelled t a y i f , city, westem 
Saudi Arabia. Lying at an elevation of 6,165 
feet (1,879 m) on a tablelaüd east of Mecca, it 
is the nation’s principal summer resort. Once 
the seat of the pagan goddess Allat, it is revered 
now as the site of the tomb of cAbd Allah ibn 
'Abbäs, a cousin of the prophet Muhammad, 
and for the graves of two infant sons of the 
Prophet. At-Tä’if is the site of the signing of 
the treaty óf 1934, which demarcated a por­
tion of the Saudi Arabia-Yemen boundary. 
The city, noted for its production of fmit and 
woven coats, is the site of a military hospital 
and the Akramah Dam for irrigation (com­
pleted 1956). A modern highway links the city 
to Mecca and Jidda. Pop. (1980 est.) 300,000.
taifa (Spanish), Arabic t ä ’i f a , plural t a w ä ’i f , 
a faction or party, as applied to the follow- 
ers of any of the petty kings who appeared 
in Muslim Spain in a period of great polit­
ical fragmentation early in the 1 Ith Century 
after the dissolution of the central authority 
of the Umayyad caliphate of Cordoba. After

Taifa  k in gs (m ulük a t-ta w ä’i f) in M uslim  S p a in  in 1 0 5 0  
(the k in gd om s are n a m ed  on  th e  m ap; th e  “party  
k in g s” and  the y e a r s  o f  their rule a re  in d ica ted  on  
th e  num bered  leg en d )
Adapted from Claudio Sanchez-Albornoz y Menduina, La Espana 
Musulmana, vol. 2

the dictatorship of al-Muzaffar (reigned 1002- 
08), civil war reduced the caliphate to a pup­
pet institution and allowed the various taifas 
to establish themselves in independent and 
short-lived kingdoms throughout the Iberian 
peninsula. There were at least 23 such States 
between 1009 and their final conquest by the 
Almoravids of North Africa in 1091. Thus, the 
Berbers counted in their party the Aftasids of 
Badajoz, the Dhü an-Nünids of Toledo, and 
the Hammüdids of Malaga, who briefly helped 
the Córdoban caliphate. The Andalusians, or 
Hispano-Arabs, were represented by the cAb- 
bädids of Seville, the Jahwarids of Cordoba, 
and the Hüdids of Zaragoza. The Saqälibah 
(Slav mercenaries) did not form dynasties but 
created such kingdoms as Tortosa, Denia, and 
Valencia.

Wars between the various States never ceased. 
The States had few scruples in asking for 
Christian support against rival Muslim kings 
or in tuming to the North African kingdoms 
for aid against Christian princes. Such lack of 
unity and consistency made the kingdoms of 
the taifas fair targets for the growing forces of 
Christian reconquest; soon Badajoz, Toledo, 
Zaragoza, and even Seville were paying trib- 
ute to the Christian Alfonso VI of Leon and 
Castile.

Despite their political incompetence, how­
ever, the taifa langs fostered a period of bril­
liant Islämic cultural revival. In the manner 
of the caliphal courts, they entertained poets; 
promoted the study of philosophy, natural 
science, and mathematics; and produced such 
noted figures as the poet-king al-Mu'tamid of 
Seville and his vizier Ibn 'Ammär, the poets 
Ibn Zaydün and Wallädah of Cordoba, and 
Ibn Hazm, the poet-philosopher-scholar.

In i085 Alfonso took Toledo. At the invi- 
tation of several party kings, the Almoravid 
Yüsuf ibn Täshufin entered Spain and de­
feated Alfonso at the Battle of Zalläqah, near 
Badajoz, in 1086. When Muslim fortunes in 
Spain did not improve, Yüsuf retumed in 
1088; he dissolved the party kingdoms (1090- 
91) and extended the Almoravid empire into 
Spain.

Ä list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

taiga, also called b o r e a l  f o r e s t , open conif- 
erous forest growing on swampy ground that 
is commonly covered with liehen. It is the 
characteristic Vegetation of the subpolar region 
spanning northem Eurasia, between the colder 
tundra zone to the north and the warmer 
temperate zone to the south. See coniferous 
forest.
T’aigo Wangsa (b. 1301, Korea—d. 1382, 
Korea), Buddhist monk, founder of the T’aigo 
sect of Korean Buddhism.
T’aigo entered into Buddhism at the age of 

13 and at 25 passed the national Buddhist ser­
vice examination. He practiced Buddhism at 
a temple in a mountain in the north of Seoul, 
which he built and named T’aigoam (whence 
his name was derived). In 1346 he went to 
China and received further training for two 
years under the guidance of Master Shih-wu, 
the 18th patriarch in the Lin-chi branch of the 
Ch’an sect in China. In an attempt to reform 
Korean Buddhism, he adopted the Regulations 
of the Ch ’an Sect compiled by Pai Chang, and 
in 1356, with the approval of King Kongmin, 
he established a new Buddhist administration 
office called Wonyung-bu. Though he became 
head of the office, his reform attempt did not 
bear tangible fruit* and the T’aigo sect has 
remained relatively small.
Täihape, borough, south-central North Is­
land, New Zealand. It lies along the Hautapu 
River, 7 miles (11 km) above the latter’s con- 
fluence with the Rangitikei. It was founded
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in 1894 as a coaching station on a track 
leading east to Hastings and was known as 
Otaihape, a Maori word meaning the “abode 
of Tai the hunchback.” It quickly developed 
as the centre of a lumber industry and was 
gazetted a borough in 1906. Situated along 
a major highway and railway to Wellington 
(148 miles [238 km] Southwest), Taihape now 
serves a dairy- and sheep-farming area. It has 
engineering works, iron and brass foundries, 
and fumiture and concrete-products factories. 
Pop. (1986) 2,472.
Taihö code ( a d  701), in Japan, administra­
tive and penal code of the Taihö era early 
in the Nara period, modeled on the codes 
of the Chinese T’ang dynasty (618-907) and 
in force until the late 8th Century. Although 
the first work on legal codes was begun 
in 662, the Taihö code was the most fa­
mous. It provided for the establishment of the 
central-govemment administrative organs; of 
provinces (kuni) mied by govemors (kokushi) 
who were appointed by the central govern­
ment; districts (gun, or köri) administered by 
district govemors (gunji) selected locally from 
the gentry; and townships of 50 households, 
govemed by headmen. Provisions included 
not only administrative laws (ryö) but also 
penal laws (ritsu), which concerned matters of 
arrest and imprisonment.

The original code is not extant, but its con­
tent has been largely preserved in the Yörö 
code (718).
Taika era reforms, Japanese in full t a i k a  
n o  K A iS H iN  (“Great Reformation of the Taika 
Era”), series of political innovations that fol­
lowed the coup d’état of a d  645, led by Prince 
Nakano Oe (later the emperor Tenji; q.v.) 
and Nakatomi Kamatari (later Fujiwara Ka­
matari; q.v.) against the powerful Soga clan. 
The reforms extended the direct dominion of 
the emperor’s family over the whole of Japan 
with an orderly and fair system of govern­
ment modeled on that of T’ang China. One of 
the adoptions from China was the naming of 
eras in an emperor’s reign, and the newly en- 
throned emperor Kötoku promptly took the 
era name Taika (“Great Change”) for the first 
half of his reign.
Prior to the Taika era, Japan had been a 

patchwork of clans, and the imperial court 
had been dominated for 50 years by the Soga 
family, which worked its will by intrigue, 
manipulation, and murder. One victim of 
the arrogant Soga Iruka2 scion of the family, 
was Prince Yamashiro Oe, murdered in 643. 
Thereupon, Iruka styled his own mansion 
“Imperial Palace” and called his own sons 
princes.

In 645 Prince Nakano-Oe and a cohort 
killed Iruka in the palace of Nakano’s mother, 
the empress Kögyoku. She then abdicated in 
favour of Nakano’s uncle, who became the 
emperor Kötoku, setting the stage for the Era 
of Great Change.
Nakano, scarcely 20 years old, had enor­

mous influence in his uncle’s regime and be­
came the crown prince; his cohort, Nakatomi 
Kamatari^ became minister of the interior. 
Nakano Oe and Kamatari are regarded as the 
architects of the Taika reforms. Although the 
orderly government of the Chinese T’ang dy­
nasty had been known for some time through 
Japanese emissaries and scholars, it was the 
crown prince’s meticulous planning and Ka- 
matari’s execution of the reforms that brought 
Japan for the first time an effective, central- 
ized, imperial government.
Although some of the reforms traditionally 

attributed to the Taika era probably occurred 
later, it is well-established that changes of 
immense consequence occurred during this 
era—a considerable number of them in the 
first year and even the first days of Kötoku’s
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reign. An Imperial rescript at the beginning of 
646 formally initiated the wave of reform. In 
four articles it abolished private ownership of 
land and people, proclaiming that they were 
owned by the public, (i.e., the emperor); that 
new administrative and military organizations 
responsible to the emperor should be estab­
lished both in the Capital and the provinces; 
that a census would be introduced and with it 
fair distribution of land; and that a new and 
equitable tax system would be created.

In March Prince Nakano formally surren­
dered his estates and serfs to the state; other 
nobles followed his lead, and in August an 
edict reinforced the January decree and made 
such surrender mandatory and universal. The 
promised census was initiated, reporting not 
only population statistics but data conceming 
land use; it prepared the way for a peasant tax 
system based on population rather than land 
use, and it also facilitated land redistribution. 
A Chinese-style Imperial Capital was designed 
and created at Omi, and a large-scale land 
distribution program was established in the 
Capital area.

Laws were codified for the first time and 
then substantially reformed. Government de- 
partments emulating those of the T’ang rulers 
were established and staffed with trained of­
ficials, many of whom had been educated in 
China. Construction of a new nationwide net­
work of roads was started.

Scholars of the Taika era are struck by the 
similarity of the scope of its reforms to that of 
the Meiji Restoration, 1,200 years later, but 
unlike the Meiji reforms, those of the Taika 
no kaishin were carefully planned and publicly 
proclaimed in advance of their execution.
taiko, any of various Japanese forms of bar- 
rel-shaped drums with lashed or tacked heads,

Taiko, Japanese barrel-shaped drum
K.B.S. Photo by Hisao Maejima

usually played with sticks (bachi). When the 
word combines with another for the name of 
a specific type of dmm, the t euphonically 
changes to d, thus the large o-daiko of folk fes­
tivals and Kabuki drama and the gaku-daiko 
of the court orchestra (gagaku).
The tsuri-daiko is a hanging dmm made of 

zelkova wood and suspended within an elabo­
rate circular frame. Other prominent taiko are 
the asobi-daiko (a children’s frame dmm) and 
den-den-daiko (a fan-shaped frame dmm).
Täikö Josetsu (fl. late 14th-early 15th Cen­
tury, Kyöto), priest and painter, regarded as 
the first of the long line of Japanese Zen Bud­
dhist priests who painted in the Chinese-in- 
spired suiboku (monochromatic ink painting) 
style.
Josetsu was associated with the Shökoku- 

ji (in present Kyöto), where his pupil, the 
prominent painter Tenshö Shübun (flourished 
early-mid-15th Century) also resided. Joset­
su’smoSt important work is an ink landscape 
painting, “Catching a Catfish with a Gourd.” 
It was commissioned by the founder of the

temple, Ashikaga Yoshimitsu, military dicta­
tor of Japan from 1368 to 1394, and is one of 
the earliest suiboku paintings in Japan. The 
subject is Zen inspired; the soft ink-wash tech­
nique reflects the influence of Mu Ch’i Fa- 
ch’ang, a 13th-century Chinese Zen Buddhist 
painter whose style was widely emulated by 
the Japanese priest-painters. Josetsu is also be­
lieved to have done the boldly executed group 
portrait of Buddha, Lao-tzu, and Confucius, 
“The Three Teachers,” located in the Ryöso- 
ku-in monastery, Kyöto.
Taiku (South Korea): see Taegu.
tail, in zoology, Prolongation öf the backbone 
beyond the trunk of the body, or any slender 
projection resembling such a stmcture. The tail 
of a vertebräte is composed of flesh and bone 
but contains no viscera. In fishes and many 
larval amphibians, the tail is of major impor­
tance in locomotion. In most land-dwelling 
quadmpeds it is not an important locomo- 
tory device, although in animals such as 
crocodiles, otters, and whales, which are sec- 
ondarily adapted to an aquatic environment, 
the tail, often flattened, again becomes impor­
tant. Arboreal animals (e.g., squirrel) use the 
tail for balance and as a mdder when leaping; 
in some (e.g., spider monkey, chameleon) it is 
prehensile, a fifth limb for increased mobility 
and stability. Other adaptive uses of the tail 
are for defense (e.g., porcupine), social Signals 
(dog), warning signals (rattlesnake), and hunt­
ing (alligator). Most of the tail vertebrae of 
birds have been fused into the short pygostyle 
bone; this appendage holds the tail feathers, 
which aid in flight maneuverability.
tailbone: see coccyx.
tailed frog (Ascaphus truei), the single species 
of the frog family Ascaphidae (order Anura). 
It is restricted to cold, clear forest streams of 
the American Pacific nortbwest.

The “tail” found on the male is actually an 
extension of the cloaca, an internal chamber 
that receives waste materials and reproduc- 
tive products. This extension serves to transfer

Tailed frog (Ascaphus truei)
George Porter—The National Audubon Society Collection/Photo 
Researchers

sperm directly into the cloaca of the female in 
the swift current of mountain streams.
taille, the most important direct tax of the 
pre-Revolutionary monarchy in France. Its 
unequal distribution, with clergy and nobles 
exempt, made it one of the hated institutions 
of the ancien régime.
The taille originated in the early Middle Ages 

as an arbitrary exaction from peasants. Often 
commuted or renounced after 1150, it was 
revived in regulated forms in the later Middle 
Ages. During the Hundred Years’ War (1337- 
1453), the king’s seigneurial taille, raised from 
his domain, was extended throughout France 
to meet expenses, and it developed into the 
royal taille. Since the taille was a monetary

equivalent for military service, the nobility 
who fought and the clergy who were exempt 
from fighting did not pay, so that the tax feil 
on nonprivileged persons and lands. Under 
Charles VII (mied 1422-61) the collection of 
the taille was formally organized and made 
permanent and exclusively royal. The taille 
had become an indispensable source of royal 
revenue and continued to be collected by the 
French kings until the Revolution at an ever 
increasing rate.

The taille was collected by two methods. 
In the districts of the taille per sonneile (i.e., 
northern France) it was levied on an individ­
ual basis; in the districts of the taille réelle 
(Languedoc, Provence, Guyenne, Dauphiné) 
it was levied on nonprivileged land.

By the 18th Century the many exemptions 
to payment of the taille made it weigh more 
heavily on those who still were liable to pay 
it. Inhabitants of large towns, such as Paris 
and Lyon, did not have tp pay, and an ever 
increasing number of judicial and financial 
offices carried with them the right of ennoble- 
ment, giving the holders the enviable social 
status of non-taillables.
The taille was abolished with the Revolution 

of 1789.
Taille, Jean de la: see La Taille, Jean de.
tailless whip scorpion, any of the 60 species 
of the order Amblypygi (sometimes Phry-

Tailless whip scorpion (Amblypygi)
E.S. Ross

nichida) of the arthropod class Arachnida. 
Body length is 8 to 45 millimetres (0.3 inch to 
1.8 inches). The thomy-edged pedipalps (se­
cond pair of appendages) seize prey; the third 
appendages are long, whiplike feelers. Tailless 
whip scorpions are somewhat like whip scor- 
pions but lack a telson, or tail. They occur in 
hot parts of North and South America, Asia, 
and Africa, where, by day, they hide under 
bark or stones. They often enter houses. An 
example is the 11-millimetre (0.4-inch) Taran- 
tula marginemaculata of Florida.
tailorbird, any of the nine species of the 
genus Orthotomus, of the Old World warbler 
family Sylviidae, that sew together the edges 
of one or more leaves to contain the nest. A 
tailorbird makes a series of holes with its long 
slender bill and then draws plant fibre, insect 
silk, or even stolen household thread through 
the holes to form separate loops, which are 
knotted on the outer side.

The long-tailed tailorbird (O. sutorius) fre-



A Philippine tailorbird (Orthotomus derbianus)
Painting by H. Jon Janosik

quents gardens from India to southem China 
and Java; 13 centimetres (5 inches) long, 
with narrow tail carried cocked up, it is yel- 
lowish-green above and white below, with 
red-brown cap.

For other sylviids that sew, see cisticola; 
prinia; wren-warbler.
Taimyr autonomous okrug (Russian 
S.F.S.R.): see Taymyr autonomous okrug.
Taimyr Peninsula: see Taymyr Peninsula.
Tain Bó Cüailnge (epic): see Cattle Raid of 
Cooley, The.
Taine, Hippolyte(-Adolphe) (b. April 21, 
1828, Vouziers, Ardennes, Fr.—d. March 5, 
1893, Paris), French thinker, critic, and histo­
rian, one of the most esteemed exponents of 
19th-century French Positivism. He attempted 
to apply the scientific method to the study of 
the humanities.
Early life and career. Taine was bom into a 

professional middle-class family; his father was 
a lawyer. He was educated privately at home 
until shortly after his father’s death; thereafter,

Taine, portrait by Léon Bonnat, 1889
Hachette— J.P. Ziolo

he went with his mother to live in Paris and 
became an outstanding pupil at the Collége 
Bourbon and then at the highly prestigious 
École Normale. He gained his licenceès-lettres 
(preliminary degree) in 1848 and began to 
study for his agrégation (advanced degree) in 
philosophy, one of his dominant interests. He

already held unorthodox intellectual views. He 
had apparently lost his Christian faith by the 
age of 15, and his youthful rationalist attitude 
led him to admire the ideas of the Idéologue 
philosophers who held that all knowledge must 
be based on sense experience, on observation, 
and on controlled experiment; this overriding 
conviction guided his later career. He was also 
already attracted by the metaphysical ideas of 
Hegel and Spinoza, which inspired in him a 
desire to find a total explanation of the causal 
forces of life and the universe.
In contrast to these views, his new teach- 

ers of philosophy in Paris held the prevailing 
philosophical doctrine of eclecticism; conse- 
quently—and not without creating some scan­
dal in academie circles—Taine’s agrégation 
jury failed him in 1851. He then taught for 
brief periods at Nevers and Poitiers but in 
1852 applied for leave of absence. Return- 
ing to Paris, he devoted himself to preparing 
his two dissertations for the doctorate in lit­
erature: De Personis Platonicis (“Conceming 
Plato’s Characters”) and his first well-known 
work, a study of La Fontaine (1853; revised 
and published in 1861 as La Fontaine et ses 
fahles [“La Fontaine and His Fables”]).

He gained his doctoral degree in May 1853 
and began an essay on Livy, Essai sur 
Tite-Live (1856), which, despite further criti­
cism of his philosophical outlook, won a prize 
from the Académie Frangaise. During this pe­
riod he was also atténding lectures in science 
and gathering the knowledge of physiology 
that he utilized later in his work on psychol­
ogy. Reluctant to retum to full-time teaching, 
he lived by private tutoring and as a man of 
letters. Even a holiday in 1854, necessitated 
by ill health, was tumed to advantage: in 1855 
he published a literary guidebook based on his 
travels, Voyage aux eaux des Pyrénées (“Voy- 
age to the Waters of the Pyrenees”).
Attack on eclecticism. More important for 

his own development, he contributed fréquent 
literary and historical articles to such lead­
ing journals as the Revue des Deux Mondes, 
the Revue de Vlnstruction Publique, and the 
Journal des Débats, articles that provided 
the basis for three books further enhancing 
the reputation he had gained by his works 
on La Fontaine and Livy. These were Les 
Philosophes francais du XIXe siècle (1857; 
“The French Philosophers of the 19th Centu­
ry”), a critical polemic against the prevailing 
eclectic philosophy of Victor Cousin and his 
group, which also provides in its later chapters 
a lucid exposition of his own Positivist theory 
of knowledge; a first collection of Essais de 
critique et d ’histoire (1858; “Essays of Criti­
cism and History”); and his notable Histoire 
de la littérature anglaise, 4 vols. (1863-64; 
History of English Literature, 1871).

The celebrated “Introduction” to the His­
toire gives a succinct statement of Taine’s 
approach to literary and cultural history and 
a basic text for the understanding of his sci­
entific attitude to literary criticism. The same 
great causal factors underlie any cultural arti- 
fact of a given age and society, he claims. By 
studying the literary documents one may un- 
derstand the psychology of their author, and 
this, complemented by scrutiny of the facts 
of his life and personality, illuminates the 
“faculté maitresse, ” the predominant charac­
teristic that determines his work; this, in turn, 
can then be “explained” by reference to three 
great conditioning facts, “la race, ” “le milieu, ” 
and le moment’’; i.e., the writer’s inherited 
personality, his social, political, and geograph­
ical background, and the historical Situation 
in which he writes. It is evident that Taine’s 
interest here is less in literature itself than in 
historical causation and psychology, and his 
method may well be thought to have encour­
aged in his admirers an excessive preoccupa­
tion with biography and literary history at the 
expense of critical judgment, though Taine’s 
own abilities as a critic were considerable.
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Throughout the 1860s Taine continued inde- 
fatigably his researches and his writing. Even 
his travels (to England, Italy, Germany, and 
The Netherlands) were utilized to gather notes 
for future work—for example, his closely ob­
served if simplifying Notes sur VAngleterre 
(1872; Notes on England, 1872); and even his 
life in Paris led to his Notes sur Paris: Vie et 
opinions de M. Frédêric-Thomas Graindorge 
(1867; Notes and Opinions of Mr. Frédérick- 
Graindorge, 1875), perhaps the most personal 
and entertaining of his books.

In 1864, by a happy decision of Napoleon III, 
he was appointed to succeed Viollet-le-Duc, 
the architect, as professor of aesthetics and of 
the history of art at the École des Beaux-Arts 
in Paris, where he lectured for 20 years. The 
lecture courses, which he eventually published, 
include Philosophie de Vart (1865; The Philos­
ophy of Art, 1865), De Vidéal dans Vart (1867; 
“On the Ideal in Art”), and those concerned 
with the philosophy of art in Italy (1866), The 
Netherlands (1868), and Greece (1869).
This post also gave him a security that 

favoured his more protracted scientific stud­
ies and helped make the later 1860s a happy 
and fertile period in his life. He published, 
in addition to the works named, his second 
volume of essays, Nouveaux essais de critique 
et d ’histoire (1865; “New Essays of Criticism 
and History”), including his perceptive arti­
cles on Racine, Balzac, and Stendhal (whose 
psychological aeuity he was one of the first to 
admire). In 1868 he married Mlle Denuelle, 
the daughter of a well-known architect and 
artist, by whom he had a son and a daughter. 
Publication of De l ’intelligence. In 1870 he 

published the two volumes of De l ’intelligence 
(On Intelligence, 1871), a major work in the 
discipline of psychology, which had interested 
him since his youth. His devotion to science 
is most fully illustrated here; he opposes the 
speculative and introspective approach of the 
eclectics and outlines a scientific methodol- 
ogy for the study of human personality that 
established him, alongside thinkers such as 
Théodule Ribot and Pierre Janet, as a founder 
of empirical psychology. Though much of the 
work is now outdated, in its day it helped to 
modify methods of research by its emphasis on 
experiment, the search for causes, the study of 
pathological cases, and the physiological basis 
of personality. It also intensified Opposition to 
his ideas, and he was angrily accused of hold­
ing a strictly determinist and materialist view 
of man—not altogether unfairly, even though 
he claimed to reject materialism and argued 
that moral responsibility was compatible with 
determinism as he conceived it.

The work also develops his long-standing 
attempt to fuse Positivism and Hegelian Ide- 
alism and to provide a method for a scientific 
metaphysics. Through such a metaphysics, he 
maintained, the final causes of life itself might 
be discovered; its insights inspired him to 
an exalted pantheistic trust in nature that is 
movingly expressed in essays on Marcus Au­
relius (in Nouveaux essais) and Iphigeneia (in 
Derniers essais).

Germany’s invasion and defeat of France 
in 1870-71 had a profound impact upon 
Taine (already prepared in his mind by a 
visit in 1869 that had disabused him of his 
earlier enthusiasm for German civilization). 
The French defeat, in his view, sprang from a 
deep national sickness, and he determined to 
devote his final years to examining its causes. 
A shift of interest toward politics is illustrated 
by a brochure of 1872 on the problems and 
effects of universal suffrage, but, above all, his 
approach was historical: to seek the sources of 
the political instability that he held responsi­
ble for his country’s plight.

Historical theories. This major reorienta- 
tion of concem led to his great historical work,
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Les Origines de la France contemporaine 
(“The Origins of Contemporary France”), a 
monumental analysis, claiming scientific ob- 
jectivity (although its factual and interpreta- 
tive reliability have been challenged). It seeks 
to show that France’s primary fault lay in ex­
cessive centralization, originating during the 
ancien régime, and intensified by the French 
Revolution, about which he shares and de­
velops Burke’s hostile view. A first volume, 
on L Ancien Régime (“The Old Regime”), ap­
peared in 1876, followed by three volumes 
on the Revolution (1878-85). In 1878 he was 
also elected to the Académie Frangaise.

To have more time for his self-appointed 
task he withdrew increasingly from Paris and 
after 1883 even resigned his professorship to 
live and work, surrounded by family and 
friends, in his house on the lake of Annecy at 
Menthon-Saint-Bemard, in the peaceful nat­
ural setting he had always loved. Only one 
volume of Le Régime moderne (“The Modern 
Regime”), however, was published in his life­
time (1891), the second volume coming out in 
November 1893. The entire work was reissued 
in 1899. There also appeared after his death 
his Derniers essais de critique et d ’histoire 
(1894; “Last Essays of Criticism and History”) 
and an unfinished autobiographical and psy­
chological novel, written about 1861, Étienne 
Mayran (1910). He died in Paris in 1893 and 
was buried at Menthon-Saint-Bemard.

Taine achieved fame over a wide range of 
disciplines—as a leading French thinker, as 
a literary and art critic, and as a historian. 
His greatest influence upon his contempo- 
raries, however, was as an intellectual leader, 
one of the most esteemed exponents of 19th- 
century French Positivism, the cult of science 
in its most devoted, high-minded, and ratio­
nal form. (D.G.Ch.)
b i b l i o g r a p h y . An authoritative biography and 
a selection of Taine’s correspondence was edited 
by his widow under the title H . T aine, sa  v ie  e t sa  
correspon dan ce, 4 vol. (1902-07; L ife  a n d  L e tte r s  
o f  H . Taine, 3 vol., 1902-08). Most of Taine’s 
works have been translated into English. Useful 
monographs that include a survey of his life in­
clude V. Giraud, E ssa i su r  T a in e , son  oeu vre  e t 
son  influence, 6th ed. (1923); A. Chevrillon, T ain e:  
F o rm a tio n  d e  sa  p e n sée  (1932); and A. Cresson, 
H ip p o ly te  Taine, sa  vie, son  oeu vre  (1951). In 
addition, studies of his philosophy include G. 
Barzellotti, L a  P h ilo so p h ie  d e  H . T a in e  (1900); 
D.D. Rosca, L T n flu en ce  d e  H e g e l su r  T a in e , th éo-  
ric ien  d e  la  co n n a issan ce  e t d e  V art (1928); and M. 
Leroy, T a in e  { 1933), in French. For a critical study 
of his historical work, see A. Aulard, T aine, h is to ­
riën  d e  la  R évo lu tio n  fra n g a ise  (1907). His literary 
criticism is fully discussed by S.J. Kahn in S c ien ce  
a n d  A es th e tic  Ju d g m en t: A  S tu d y  in  T a in e ’s  C r it­
ic a l M e th o d  (1953); and his influence in England 
by F.C. Roe, T a in e  et l ’A n g le te rre  (1923). Shorter 
studies in English are found in D.G. Charlton, 
P o s itiv is t Th ought in  F ran ce D u rin g  th e  S e c o n d  
E m p ire , 1 8 5 2 -1 8 7 0  (1959) and S ecu la r  R e lig io n s  
in  F rance, 1 8 1 5 -1 8 7 0  (1963); and in G.P. Gooch, 
H is to r y  a n d  H is to r ia n s  in th e  N in e teen th  C en tu ry, 
2nded. (1952).
Taino, Arawakan Indians of the island of 
Hispaniola in the Caribbean Sea. They also 
inhabited Puerto Rico and the eastem tip of 
Cuba. They became extinct within 100 years 
after the Spanish conquest.
At the time of Spanish contact their staple 

crop was cassava (manioc); com (maize) was 
also grown, particularly after the conquest, 
and wild plants were gathered. Birds, lizards, 
and small animals were hunted for food, the 
only domesticated animals being dogs and, 
occasionally, parrots used to decoy wild birds 
within range of hunters. Fish and shellfish 
were another important food source.

Settlements ranged from single families to 
groups of 3,000 people, and houses were built 
of logs and poles with thatched roofs. Men

generally went naked, and women wore a 
net or a grass apron over the genitals. Both 
sexes painted themselves on special occasions; 
they wore earrings, nose rings, and necklaces, 
which were sometimes made of gold. Taino 
crafts were few; some pottery and baskets were 
made, and stone and wood were worked skill- 
fully. Government was by hereditary chiefs 
and subchiefs. There were classes of nobles, 
commoners, and serfs (or slaves).
Tainter, Charles Sumner (b. Aug. 25, 1854, 
Watertown Mass., U.S.—d. April 20, 1940, 
San Diego, Calif.), American inventor who, 
with Chichester A. Bell (a cousin of Alexander 
Graham Bell), greatly improved the phono­
graph by devising a wax-coated cardboard 
cylinder, or disk, and a flexible recording Sty­
lus, both superior to the tinfoil surface and 
rigid Stylus then used by Thomas A. Edison. 
They patented these improvements in 1886 
while working with the elder Bell at the Volta 
Laboratory, Washington, D.C. Subsequently, 
Tainter invented the dictaphone and was also 
noted for his experiments with the photo- 
phone (a device for transmitting sounds by 
modulated light waves). He was sometimes 
called “the father of talking pictures.”
taipan (Oxyuranus scutellatus), largest Aus­
tralian snake of the cobra family, Elapidae, 
reaching 3.3 m (nearly 11 feet) in length. It is 
brown above and yellow below, with a small 
head and ridged back. This uncommon res­
ident of Cape York in northeastern Queens­
land may attack without waming, inflicting

John Warham

several bites in quick succession. The venom, 
which contains a blood-clotting agent, is fatal 
to humans, causing death within minutes.
Taipei, Wade-Giles romanization t’ai-pei, 
Capital of the Republic of China on the island 
of Taiwan. It is situated almost at the northem

tip of the island, 121 miles (195 km) southeast 
of the People’s Republic of China across the 
Taiwan Strait. Taipei was founded in the early 
18th Century, and in the 19th Century it be­
came an important centre for overseas trade. 
The Japanese acquired the island in 1895 after 
the Sino-Japanese War and made Taipei the 
Capital. The island reverted to China in 1945, 
after Japan’s defeat in World War II. The city 
became the Capital of the Nationalist govern­
ment after the victories of the Communists on 
the mainland in 1949. In 1967 it was declared 
a special municipality and given the status of 
a province.

Taipei and its environs are now a major in­
dustrial area. Most of Taiwan’s important tex­
tile factories are located there; other industries 
include the manufacture of electronic parts, 
electric machinery and appliances, wires and 
cables, canned goods, refrigeration Systems, 
shipbuilding (including yachts and other plea- 
sure craft), motorcycles, mbber goods, and 
various handicrafts. Railways and bus lines 
connect Taipei with all parts of the island. The 
Chiang Kai-shek International Airport near 
Taipei is served by a number of international 
airlines.
Among the many educational institutions in 

Taipei are the National Taiwan University 
(founded 1928), the National Taiwan Nomial 
University (1946), and the National Chengchi 
University (1927). The National Palace Mu­
seum, named after its original in Peking, 
houses one of the world’s largest collections of 
ancient Chinese artifacts, calligraphy, paint­
ings, and porcelain.

One of the most populär recreation areas 
near Taipei is Mount Yang-ming, which is 
only 10 miles (16 km) from the centre of 
the city. Both the mountain and the town of 
Pei-t’ou at its base are known for their hot 
springs. Pi T’an (Green Lake) has boating and 
water sports. There are ocean beaches not far 
from the city, and Tan-shui has excellent golf 
courses. Pop. (1986 est.) 2,534,423.
Taiping, town, West Malaysia (Malaya). The 
town is situated on a Coastal plain just west of 
the Bintang Range. It originated as a Chinese 
mining settlement in the Larut district, where 
large-scale tin mining developed in the 1840s. 
Although its importance as a mining centre 
has been supplänted by the Kinta Valley, tin 
remains one of the main products, along with 
paddy rice and mbber. Taiping is a neatly 
planned town with suburbs at Au Long and 
Simpang. Industrial development includes the 
Kamunting Industrial Estate (with more than 
30 factories). The town lies along the main 
westem peninsular road and rail lines and also 
has an airfield.

The State Museum includes collections of

The National Palace Museum, Taipei
George Holton—Photo Researchers



Malay weapons and archaeological specimens, 
and its Lake Garden has a small zoo. Taiping 
is picturesquely situated at the foot of Bukit 
Maxwell (formerly Maxwells Hill; about 3,399 
ft [1,036 m]), Malaysia’s oldest hill station, ac- 
cessible only to four-wheel drive vehicles and 
noted for its cabbages, tomatoes, and flora. 
Tourists often climb to Cottage, the resort’s 
only accessible summit. Pop. (1980) 146,002.
Taiping Rebellion (1850-64), radical politi­
cal and religious upheaval that was probably 
the most important event in China in the 
19th Century. It ravaged 17 provinces, took 
an estimated 20,000,000 lives, and irrevocably 
altered the Ch’ing dynasty (1644-1911/12).
The rebellion began under the leadership of 

Hung Hsiu-ch’üan (1814-64), a disappointed 
civil service examination candidate who, in­
fluenced by Christian teachings, had a series of 
visions and believed himself to be the son of 
God, the younger brother of Jesus Christ, sent 
to reform China. A friend of Hung’s, Feng 
Yün-shan, utilized Hung’s ideas to organize 
a new religious group, the God Worshippers’ 
Society (Pai Shang-ti Hui), which hè formed 
among the impoverished peasants of Kwangsi. 
In 1847 Hung joined Feng and the God Wor­
shippers, and three years latér he led them in 
rebellion. On Jan. 1,1851, he proclaimed his 
new dynasty, the T’ai-p’ing T’ien-kuo (Heav- 
enly Kingdom of Great Peace), and assumed 
the title of T’ien-wang, or Heavenly King.

Their slogan—to share property in com­
mon—attracted many famine-stricken peas­
ants, workers, and miners, as did their pro­
paganda against the foreign Manchu rulers of 
China. Taiping ranks swelled, and they in­
creased from a ragged band of several thou- 
sand to more than 1,000,000 totally disciplined 
and fanatically zealous soldiers, organized into 
separate men’s and women’s divisions. Sweep- 
ing north through the fertile Yangtze River 
Valley, they reached the great central China 
city of Nanking. After capturing the city on 
March 10, 1853, the Taipings halted. They 
renamed the city T’ien-ching (Heavenly Cap­
ital) and dispatched a northem expedition to 
capture the Manchu Capital at Peking. This 
failed, but another expedition into the Upper 
Yangtze Valley scored many victories.

Meanwhile, Yang Hsiu-ch’ing, the Taiping 
minister of state, attempted to usurp much of 
the T’ien-wang’s power, and as a result Yang 
and thousands of his followers were slain. Wei 
Ch’ang-hui, the general who had slain Yang, 
then began to grow haughty, and Hung had 
him murdered as well. Another Taiping gen­
eral, Shih Ta-k’ai, began to fear for his life, 
and he abandoned Hung, taking with him 
many of the Taiping followers.
In 1860 an attempt by the Taipings to re­

gain their strength by taking Shanghai was 
stopped by the Western-trained “Ever-Victo- 
rious Army” commanded by the American 
adventurer Frederick Townsend Ward and 
later by the British officer “Chinese” Gordon. 
The gentry, who usually rallied to support a 
successful rebellion, had been alienated by the 
radical anti-Confucianism of the Taipings, and 
they organized under the leadership of Tseng 
Kuo-fan, a Chinese official of the Manchu 
government. By 1862 Tseng had managed to 
surround Nanking, and the city feil in July 
1864. Hung, who had refused all requests 
to flee the city, committed suicide. Sporadic 
Taiping resistance continued in other parts of 
the country until 1868.

Taiping Christianity placed little emphasis 
on New Testament ideas of kindness, forgive- 
ness, and redemption. Rather it emphasized 
the wrathful Old Testament God who de­
manded worship and obedience. Prostitution, 
foot-binding, and slavery were prohibited, as 
well as opium smoking, adultery, gambling, 
and use of tobacco and wine. Organization of 
the army was elaborate, with strict mies gov­

erning soldiers in camp and on the march. For 
those who followed these mies, an ultimate 
reward was promised. Tseng Kuo-fan was as- 
tonished when, after the capture of Nanking, 
almost 100,000 of the Taiping followers pre­
ferred death to capture.
Under the Taipings, the Chinese language 

was simplified, and equality between men and 
women was decreed. All property was to be 
held in common, and equal distribution of 
the land according to a primitive form of 
communism was planned. Some Westem-ed- 
ucated Taiping leaders even proposed the de­
velopment of industry and the building of a 
Taiping democracy. The Ch’ing dynasty was 
so weakened by the rebellion that it never 
again was able to establish an effective hold 
over the country. Both the Chinese Commu­
nists and the Chinese Nationalists trace their 
origin to the Taipings.
taira (mammal): see tayra.
Taira f a m i l y , also called h e ik e , Japanese 
Samurai (warrior) clan of great power and in­
fluence in the 12th Century. The genealogy 
and history öf the family have been traced 
in detail from 825, when the name Taira 
was given to Prince Takamune, grandson of 
Kammu (the 50th emperor of Japan). From 
about 1156 to 1185, the Taira monopolized 
high positions at the Imperial court; in the 
latter year the clan was destroyed in the sea 
battle of Dannoura.

Origins and first period of power. The clan 
had its origins in 825, at a time when govern­
ment finances were at a low ebb and members 
of the Imperial line were numerous. In an 
attempt to eliminate some of the drain on 
the finances, collateral Imperial branches were 
given sumames (the Imperial family had none) 
and sent out into the provinces. The name 
of “Taira” was given to Prince Takamune, 
the son of Prince Kuzuhara and grandson of 
Kammu, the 50th emperor. His descendants 
were accordingly called Taira of Kammu. 
Takamochi, a nephew of Takamune, arrived 
in the Hitachi district (about 40 miles [60 
kilometres] northwest of present-day Tokyo) 
as a local official and settled there. His de­
scendants succeeded him in the post, and the 
family became powerful samurai in the dis­
trict.

Taira Masakado (q.v.), a great-grandson, ac­
quired great power and soon govemed the 
whole Kantö district. In 939 he established 
a government in the southem part of Kan­
tö, styling himself shinnö (“new emperor”) in 
Opposition to the Emperor in the Capital at 
Kyöto, but was subdued in 940. In 1028, 
when Taira Tadatsune attempted to reestab- 
lish Taira domination over the Kantö, the 
court dispatched another warrior, Minamoto 
Yorinobu, to quell the rebellion, and three 
years later, Tadatsune surrendered. As a result 
the Taira family began to decline, and the 
Minamoto family, descendants of Seiwa, the 
56th emperor, organized a big samurai group 
in Kantö, with the Taira under them.

Second era of power. In later years the Fuji­
wara family, who, sharing power with the em­
peror, had monopolized the highest posts in 
the court from the mid-lOth to the mid-1 Ith 
Century, began to decline. In the latter half of 
the 1 Ith Century, the emperor Shirakawa abdi- 
cated the throne in favour of his son and then 
introduced a new political system called insei, 
by which the former emperor, who was now 
freed from the ceremonial requirements of the 
Imperial office (but could count on the loyalty 
of his son, the real emperor), was finally able 
to wrest the power of the throne away from the 
Fujiwara. So as to retain absolute power, the 
former emperor Shirakawa summoned Taira 
Masamori, a descendant of the Taira of Kantö 
with considerable local power in the Ise dis­
trict (present-day Mie Prefecture), to suppress 
the Minamoto family, whose military strength 
had been helping to ensure the dominance of
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the Fujiwara at court. Masamori’s success was 
so absolute that he stood high in the former 
emperor Shirakawa’s favour and won speedy 
promotion as a court official.

Masamori’s son Tadamori continued his 
father’s successes. By eliminating the pirates 
along the Inland Sea in westem Japan, he 
curried Imperial favour.

Taira Kiyomori (q.v.), the son of Tadamori 
and grandson of Masamori, continued to en­
large the family’s holdings and to increase its 
influence at court, making a conflict between 
the Taira and Minamoto inevitable. Finally 
in 1156 a dispute over control of the court 
between two brothers, the former emperor Su­
toku and the reigning emperor Go-Shirakawa, 
resulted in the Högen War between Kiyomori 
and the head of the Minamoto. Aided by the 
defection of a group of Minamoto warriors, 
Kiyomori emerged victorious. Three years 
later, in the Heiji War of 1159, Kiyomori 
brutally eliminated those Minamoto who had 
sided with him in the Högen War and thus 
became the most powerful figure in Japan.

The Taira family monopolized high posi­
tions as court officials, governing almost half 
of all the provinces and owning more than 
500 manors. In 1179 the court nobles led 
by the former emperor Go-Shirakawa rebelled 
against him but were subdued, and Go-Shi- 
rakawa was imprisoned. As a result, Kiyom- 
ori’s grip became positively dictatorial, the 
period being known as the “Rokuhara regime” 
since he lived at Rokuhara in Kyöto. In spite 
of his great powers, however, he failed to make 
any basic changes in the Imperial system. As 
a result, the Taira hold over the countryside 
weakened as the family became accustomed 
to the rich court life and lost touch with the 
provincial warrior groups.

Rise of the Minamoto family. In 1181, 
when Kiyomori died after an illness, move­
ments were started against the tyrannical Taira 
clan all over the country. The strongest Op­
position was that of the Minamoto family, 
whose scion, Minamoto Yoritomo, living in 
Kantö, had been spared in the great conflicts 
of 1159 because of his extreme youth at the 
time. With the assistance of other samurai 
hostile to the Taira, he rose in arms. When 
the Minamoto army advanced on the Capital, 
the Taira escaped from Kyöto and, taking the 
young emperor, Antoku, with them, attempted 
to establish themselves in their stronghold in 
westem Japan. They were defeated in two suc­
cessive battles, however—one at Ichinotani, 
west of the city of Köbe in Settsu Province, 
and the other at Yashima Island, along the In­
land Sea in Sanuki Province (present Kagawa 
Prefecture). Forced to flee further west, the 
Taira family was finally completely destroyed 
in 1185 in the great sea battle of Dannoura, 
which occurred off the eastern end of the 
strait that separates Kyushu from Honshu. In 
this battle the emperor Antoku drowned, tak­
ing with him the great sword that was one of 
the Imperial Treasures of Japan, the symbols 
of divine authority that had supposedly been 
brought to Japan when the first emperor de- 
scended from heaven. (K.Ho.)
b i b l i o g r a p h y . For more information on the 
Taira family, see T h e H e ik e  M o n o g a ta r i, trans, by 
A.L. Sadler, T ra n sa c tio n s  o f  th e  A s ia t ic  S o c ie ty  o f  
J apan , vol. 46, pt. 2, and vol. 49, pt. 1 (1918-21); 
and Carl Spohr, G em p ei: T h e C iv il W ars o f  O ld  
J a p a n  (1967).
Taira Kiyomori (b. 1118, Japan—d. March 
21, 1181, Kyöto), first of the Japanese sol- 
dier-dictators, whose victories in the Högen 
and Heiji disturbances marked the ascendancy 
of the provincial warrior dass to positions of 
supreme power.

Kiyomori succeeded his father, Tadamori 
(died 1153), as head of the powerful Taira, a
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warrior clan in the Inland Sea area of westem 
Japan, where its members had become the 
major military support of the Imperial court.
In 1156a conflict for power empted between 

the retired emperor Sutoku and his younger 
brother, the reigning emperor Go-Shirakawa.

Taira Kiyomori, wooden statue by an unknown 
artist, Kamakura period (1192-1333); in the 
Rokuharamitsu-ji, Kyöto
By courtesy of Heibon-Sha

Sutoku attempted a coup d’état with the sup­
port of the Minamoto warrior clan, led by 
Minamoto Tameyoshi. Kiyomori supported 
Go-Shirakawa in the ensuing conflict, known 
as the Högen Disturbance (Högen no ran), 
one of the bloodiest and bitterest in Japanese 
history, and emerged victorious, partly be­
cause of the defection of Tameyoshi’s son, 
Yoshitomo. Kiyomori ruthlessly executed his 
enemies and ordered Yoshitomo to cut off 
his own father’s head. Yoshitomo refused, but 
another Minamoto eventually carried out the 
order.
Dissatisfied with his share of the spoils, 

Yoshitomo took advantage of Kiyomori’s ab­
sence from the Capital during the winter of 
1159-60 to seize power, an act that precip- 
itated the Heiji Disturbance. Although taken 
by surprise, Kiyomori gathered what forces he 
could muster and advanced in a series of dar- 
ing, cleverly executed maneuvers. Victorious, 
he returned to the Capital and annihilated his 
enemies, allowing only Yoshitomo’s two in­
fant sons to live, a leniency he later regretted. 
The Heiji Disturbance became the subject of 
many stories and legends.
In 1167 Kiyomori was made dajö-daijin, or 

prime minister, which was the highest position 
of any court official. Preferring to exercise 
his authority in the traditional manner—by 
marrying his daughters into the Imperial fam­
ily and having his relatives appointed to high 
positions—Kiyomori dominated the Emperor 
instead of ruling directly. He also managed 
to marry his wife’s younger sister to the then 
retired Go-Shirakawa, whose son became the 
crown prince. In 1180 Kiyomori placed his 
two-year-old grandson on the throne as the 
emperor Antoku and moved the capita! to his 
own city of Fukuhara (modem Köbe), which 
provided ready access to the Inland Sea and 
the rich trade routes with China. In the same 
year one of Kiyomori’s trusted chieftains is­
sued a call to his followers throughout the 
country to revolt. The initial rebellion was 
cmshed, but Minamoto Yoritomo, Yoshito­
mo’s son who had been spared in his yquth, 
seized the opportunity to raise a revolt, in 
which he gained the support of many warriors 
in the outlying provinces.

An army was dispatched from the Capital to 
quell the rebellion, but the Taira forces, weak­
ened by many years of luxurious living, were 
no match for the frontier troops and were 
immediately defeated. Turning over all gov­
ernment administration to his son, Kiyomori 
devoted himself to building a new army, but 
he died before the task could be accomplished. 
In 1185 Yoritomo annihilated the last of the 
Taira clan, including the emperor Antoku, and 
established Minamoto supremacy throughout 
Japan.
Taira Masakado (d. March 25, 940, Ki- 
tayama, Shimösa Province, Japan), Japanese 
rebel leader descended from the emperor 
Kammu (reigned 781-806).

In 939 Masakado gained control of the Kan­
tö region in central Japan and used the mys- 
tique of his Imperial blood to proclaim himself 
the New Emperor (Shinnö) and organize his 
own court, appointing govemors for the eight 
northern provinces of Japan. In the struggle 
for power, Masakado eliminated many of his 
own blood relatives, including several uncles. 
He was finally brought under control by two 
local rivals in an incident known as the Ten- 
gyö no ran (War in the Tengyö era). The 
revolt was symptomatic of the deterioration 
of the central government’s hold over the 
countryside and presaged the development of 
powerful warlord families in the provinces, of 
which the Taira clan eventually became one 
of the most powerful.
Taira Masamori (fl. early 12th Century, Ja­
pan), warrior responsible for the rise to power 
of the Taira clan in Japan.

The leader of a powerful provincial warrior 
family, Masamori was hired by the court in 
1108 to eliminate a troublesome member of 
the powerful Minamoto clan, who had oc­
cupied the area of westem Japan along the 
Inland Sea. The Minamoto warriors were not 
accustomed to fighting in sea and Coastal ar­
eas, and Masamori proved victorious. He was 
lavishly rewarded by the Emperor, who al­
lowed the family to settle in western Japan, 
where trade with China was highly profitable. 
The Taira gradually increased their power un­
til by 1159 they dominated all of Japan.
Taira Tadamori (b. 1096, Japan—d. Dec. 
2, 1153, Japan), warrior whose military and 
diplomatic skills made the Taira clan the most 
powerful family in Japan and laid the ground- 
work for his son Kiyomori’s assumption of 
virtual control over the country.

After the death of his father, Masamori, who 
had established the family along the Inland 
Sea in western Japan, Tadamori helped the 
Imperial court by subduing the pirates men- 
acing navigation. In so doing, he gained many 
retäiners for his clan and new titles and grants 
from the Imperial government, which was 
pleased that trade with China again flourished. 
Tadamori also shared in the lucrative China 
trade, and he further enhanced his position 
by consistently supporting the court against 
the challenges of rival clans, particularly the 
Minamotos.
Unlike his provincial rivals, who were be- 

dazzled by the magnificence of the Capital, 
Tadamori was highly cultivated and schooled 
in classical learning. As the Emperor’s per­
sonal bodyguard and confidant, he was ac­
cepted as an equal by the court aristocracy. 
Thus, he elevated the influence of the Taira 
clan, giving its members a psychological ad­
vantage over their warrior rivals.
tairö, in Japanese history, office of senior 
minister or chief councillor, the highest ad­
ministrative post in the shogunate during the 
Tokugawa period (1603-1867). The office of 
tairö stood above the other senior council­
lors (röjü), and so resembled the position of 
prime minister. lts chief function was to ad- 
vise on matters of high policy or to serve 
as shogunal regent. After 1648, however, the

office was filled only in times of crisis for 
a specific purpose. The best known figure to 
hold the position was li Naosuke, appointed 
tairö in 1858. li was largely responsible for 
the decision to sign a commercial treaty with 
the United States in 1858, soon followed by 
treaties with England, France, Russia, and 
The Netherlands, and he also acted swiftly to 
decide a succession dispute when the shogun 
Iesada died in the same year leaving no heir.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Tairona, Indians of the northern Colombian 
Sierra Nevada de Santa Marta, known only 
from occasional references in Spanish colonial 
writings and from archaeological study. The 
Tairona used stone to build houses, tombs, 
bridges, and terraced platforms. Their crafïts 
are represented by ceramic ware; stone Utensils 
such as metates (for grinding corn [maize]); 
bone and shell Ornaments; and beads, but­
tons, and jewelry made of gold, copper, and 
gold-copper alloy (tumbaga). It is known that 
the Tairona were agriculturists because tools 
such as metates and hoes have been found; 
and, from the well-made stone buildings and 
artifacts of worked metals, it can be supposed 
that their culture was similar to those of the 
Chibcha or the Inca, although the Tairona 
were apparently unrelated to them.
Tairov, Aleksandr Yakovlevich, original 
name aleksandr  kornblit (b. June 24, 
1885, Romny, Russia—d. Sept. 25,1950, Mos­
cow), founder and producer-director (1914—
49) of the Kamerny (Chamber) Theatre in 
Moscow, which, during the era of the Rev­
olution, rivaled the Moscow Art Theatre in 
professional competence.

Tairov took up law briefly before settling on 
a theatrical career. He worked in several Com­
panies, including that of the Mobile Theatre 
of P.P. Gaydeburov. In 1913-14 he managed 
the shortlived Free Theatre Moscow prior to 
founding the Kamerny.

In the wake of the Bolshevik Revolution— 
at a time when the United States had bro­
ken off diplomatic relations with the Soviet 
Union—Tairov brought to Moscow audiences 
the work of the American playwright Eugene 
O’Neill, notably The Hairy Ape, AU God’s 
Chillun Got Wings, and Desire Under the 
Elms. Tairov’s style was avant garde, partic­
ularly with respect to staging. He helped de­
velop the functional “constructivist” setting, 
a bare, multilevel scaffolding devoid of tra­
ditional decorative scenery. His approach to 
theatre was stylized and antirealistic and was 
diametrically opposed to that of the follow­
ers of actor-director Konstantin Stanislavsky. 
He attached great importance to the actor’s 
physical attributes; members of his Company 
were rigorously trained in dancing, singing, 
aerobatics, and rhythmic precision of move-

Tairov
Tass— Sovfoto



ment. His 1934 production of Vishnevski’s 
The Optimistic Tragedy was regarded as a 
high point of Socialist Realist theatre. Under 
pressure from Stalinist authorities, however, 
Tairov was eventually compelled to work un­
der the guidance of a state theatre committee. 
His wife, Alisa Koonen, starred in many of 
his productions.
Taishö, in full taishö tennö , personal name 
YOSHiHiTO (b. Aug. 31, 1879, Tokyo—d. Dec. 
25, 1926, Hayama, Japan), the 123rd ruling 
descendant of the Japanese Imperial family, 
the emperor who reigned from 1912 to 1926 
during a period in which Japan continued the 
modemization of its economy.
Yoshihito was proclaimed crown prince on 

Nov. 3, 1889, after his two elder brothers 
died. He ascended the throne on July 30, 
1912. Unlike his predecessor, the Meiji em­
peror, the Taishö emperor was sickly as a 
child and played almost no political role. He 
became mentally deranged in his later years, 
and his son, Crown Prince Hirohito (later Em­
peror Hirohito), was appointed prince regent 
in 1921.

His reign, referred to as the Taishö (“Great 
Righteousness”) period, was characterized in 
foreign affairs by policies congenial to West­
em powers, especially to Great Britain and the 
United States. In domestic affairs there was 
increasing use of parliamentary procedures 
and a broadening of the suffrage.
Tait, Archibald Campbell (b. Dec. 21, 
1811, Edinburgh—d. Dec. 3, 1882, Adding- 
ton, Surrey, Eng.), archbishop of Canterbury, 
remembered primarily for his efforts to mod­
erate tension in the Church of England at the 
height of the Oxford Movement.

The son of Presbyterian parents, Tait became 
an Anglican while a student at the University 
of Oxford, where in 1835 he became a tutor at

Archibald Campbell Tait, chalk portrait 
by Lowes Cato Dickinson, 1867; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

Balliol College. A year later he was made a dea- 
con, and for five years he was also a curate at 
two nearby village parishes. In March 1841 he 
joined others in a written protest against Tract 
90 of the Tractarian (or Oxford) Movement, 
which was devoted to recovering the High 
Church ideals of the later 17th-century church. 
In 1842 Tait succeeded Thomas Arnold as 
headmaster of Rugby, where he improved the 
prefect system. He became dean of Carlisle 
cathedral in 1849, was active in 1850-52 in 
the royal commission that advised reform at 
Oxford, and in 1856 was made bishop of 
London. Stressing reconciliation, he avoided 
partisan issues and thus faced Opposition from 
both evangelical and high churchmen, who, 
following the program of the Oxford Move­
ment, often offended the evangelicals by in- 
troducing liturgical elaborations that appeared 
to be inspired by Roman Catholic practice.
As bishop of London, Tait strengthened the 

diocese by supporting efforts to constmct new

churches and by founding the Bishop of Lon- 
don’s Fund to finance additional clergy.

Becoming archbishop of Canterbury in 1868, 
Tait faced at once the bill to disestablish the 
Church of Ireland; his statesmanship largely 
accounted for its smooth passage through Par­
liament. High Church Opposition continued, 
notably to his support of the Burials Act 
(1880), which legalized non-Anglican burial 
services in Anglican churchyards, and to his 
dislike for the stemness of the Athanasian 
Creed’s clauses regarding salvation.
Tait’s major successes were in his work on 

the royal commissions on ritual (1867) and as 
spokesman for the Anglican Church, a role in 
which he commanded esteem in the House of 
Lords.

His numerous writings include The Dangers 
and Safeguards of Modern Theology (1861) 
and Harmony of Revelation and the Sciences 
(1864).
Tait, Peter Guthrie (b. April 28, 1831, 
Dalkeith, Midlothian, Scot.—d. July 4, 1901, 
Edinburgh), Scottish physicist and mathemati­
cian who helped develop quatemions, an ad­
vanced algebra that gave rise to vector analysis 
and was instrumental in the development of 
modern mathematical physics.
After serving from 1852 to 1854 as a fellow 

and lecturer of Peterhouse College, Cambridge, 
Tait took a professorship in mathematics at 
Queen’s College, Belfast. There he joined the 
noted Irish chemist Thomas Andrews (1813— 
85) in researches on the density of ozone and 
the effect of electric discharges on oxygen and 
other gases. From 1860 he was professor of 
natural philosophy at the University of Edin­
burgh.

Tait made fundamental contributions to the 
theory of quatemions, as evidenced in Elemen­
tary Treatise on Quatemions (1867), which 
went through three editions. Later he wrote 
Introduction to Quatemions (1873). In collab­
oration with the English physicist Sir William 
Thomson (later Lord Kelvin), Tait produced 
Treatise on Natural Philosophy (1867), which 
traced the concept of Conservation of energy 
to the work of Sir Isaac Newton. Their efforts 
were vital to the newly emerging concept of 
energy and its properties.
After Tait published Treatise on Natural 

Philosophy, he concentrated on thermoelec- 
tricity and thermal conductivity (the capacity 
for heat flow). With the Scottish physicist Bal­
four Stewart he wrote The Unseen Universe 
(1867). Such was the public response that 
they released a sequel, Paradoxical Philosophy 
(1878).
Taitai Series, lowermost major division of 
Cretaceous rocks and time in New Zealand 
(the Cretaceous Period began about 136,000,- 
000 years ago and lasted about 71,000,000 
years). The Taitai Series underlies rocks of the 
Clarence Series.
The rocks of the Taitai Series consist largely 

of mudstones, conglomerates, and graywackes 
that were rapidly deposited in the East Coast 
Geosyncline (downward flexure of the Earth’s 
crust) of New Zealand, a slowly subsiding 
trough that extended along the islands’ north­
eastern region during the Cretaceous. The 
Taitai Series has been divided into two stages, 
smaller divisions of rocks and time; the earli­
est is the Mokoiwian, which consists largely of 
shales; overlying the Mokoiwian is Korangan, 
which consists of graywackes.
Taiwan, Portuguese formosa, island situated 
100 mi (160 km) off the southeast coast of the 
China mainland. It is governed by the Repub­
lic of China, or National Chinese, who also 
claim jurisdiction over the whole of mainland 
China; the island, in their view, is Taiwan 
Area, or Taiwan District. The People’s Repub­
lic of China, in turn, claims jurisdiction over 
Taiwan. Both governments agree that Taiwan 
is a province of China.
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The island lies astride the Tropic of Cancer 
in the Pacific Ocean, covering an area of 13,- 
900 sq mi (36,000 sq km). Since 1949 Taipei 
has been designated by the Nationalists as the 
provisional Capital of the republic; the provin­
cial capita! is Chung-hsing Hsin-ts’un. Taiwan

Taiwan

extends about 245 mi from south to northeast 
and about 90 mi at its widest extent from 
west to east. It is bounded by the East China 
Sea (north), the Pacific Ocean (east), the Bashi 
Channel (south), and the Taiwan (Formosa) 
Strait (west). The population in 1985 was es­
timated at 19,135,000.

The article that follows is a summary of sig­
nificant detail about Taiwan. Füller treatment 
is provided in the following macropaedia ar­
ticles. For geography and history, see Taiwan; 
for information about the country, its history, 
and its peoples in their regional setting, see 
Asia; China.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. About two-thirds of Taiwan’s to­
tal area is composed of mountains and hills. 
The five main physiographic regions from 
east to west are: the rugged and steep T’ai- 
tung Mountains; the long, narrow T’ai-tung 
rift valley; the Chung-yang Shan-mo (Central 
Range), consisting of three parallel mountain 
ranges (Chung-yang, Yü Shan, and A-li Shan); 
a wide belt of very hilly country; and fi­
nally the densely populated Coastal plains and 
basins (P’ing-tung basin in the south, T’ai- 
chung basin in the central west, T’ai-pei basin 
in the north, and I-lan basin in the northeast). 
Yü Shan, the highest peak in the country at 
13,113 ft (3,997 m) above sea level, is located 
in the south central part of the island. The 
country’s major rivers are the Tan-shui in the 
north and the Cho-shui in the west. Both are 
used extensively for irrigation and hydroelec- 
tricity.

Taiwan’s climate ranges from subtropical in 
the north to tropical in the south. The mean 
monthly winter (October-March) temperature 
is about 59° F (15° C); the corresponding fig­
ure for the summer (June-September) is 86° F 
(30° C). Mean annual precipitation is 102 in. 
(2,590 mm), ranging from 50 in. on the west 
coast to 250 in. and more on the mountain 
slopes. Tropical cyclones (typhoons), averag- 
ing three to four per year, are concentrated in 
the months from July to September.

Natural Vegetation, covering about two-thirds 
of Taiwan’s land area, consists of five alti- 
tudinal beits: mangrove forests are found in 
the tidal delta areas below 300 ft; tropical 
evergreen (mixed with bamboo and palm) 
forests grow at elevations of less than 2,000 
ft; subtropical evergreen forests (camphor and
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laurel) abound between 2,000 and 6,000 
ft; broadleaved evergreen forests (cedars, cy- 
presses, junipers, rhododendrons, and maples) 
flourish between 6,000 and 8,000 ft; and above
8,000 ft coniferous forests are found. Animal 
life includes foxes, deer, wild boars, bears, 
monkeys, and goats.

Taiwan’s mineral resources are relatively 
modest; they include marble, limestone, and 
limited quantities of coal, petroleum, and nat­
ural gas.

The people. Taiwan’s population was grow­
ing at an average annual rate of 1.5 percent 
during the mid-1980s. The government is en- 
couraging late marriages, female employment, 
and single-child families in an effort to reduce 
the growth rate to zero by the year 2000. The 
significant decrease in the birth rate, from 38 
per 1,000 population in 1947 to 19.6 dur­
ing the mid-1980s, can be largely attributed 
to family planning policies begun in 1964. 
Health care programs have lowered the death 
rate to 4.8 per 1,000 population with infant 
mortality at 8.3 per 1,000 live births.

Taiwan’s average population density is 1,379 
persons per sq mi (531 per sq km), one of 
the highest in the world. Density is greatest in 
the westem Coastal plains and basins. More 
than two-thirds of the population lives in 
urban areas. Government efforts to alleviate 
overcrowding in the larger cities involve the 
development of small and intermediate cities. 
The major urban centres are Taipei, the Capi­
tal, with a population of 2,483,900, and Kao- 
hsiung, T’ai-chung, and T’ai-nan.
Han Chinese comprise 98 percent of the 

population (14 percent from the mainland); 
the remainder are mostly Malayo-Polynesian 
aborigines. Mandarin Chinese is the official 
language; Taiwanese dialects of Chinese are 
also spoken, as are the southem Fukien and 
Hakka dialects, aboriginal dialects, Japanese, 
and English. Buddhism, Taoism, and Confu- 
cianism are the main religions; 7.4 percent of 
the population are Christian, and there is a 
small Muslim population.
The current stable rates of immigration and 

emigration are considered satisfactory by the 
government. Approximately 265,000 refugees 
arrived from mainland China between 1978 
and 1980 and were integrated into Taiwanese 
society.

The economy. Taiwan has a developed 
market economy that is largely based on man­
ufacturing industries, international trade, and 
services. Its very rapid economic development 
was chiefly financed by foreign Capital between 
1946 and 1967; capital has subsequently come 
from domestic savings, and investments have 
shifted from light to heavy industries and re­
cently to high-technology industries. The gross 
national product (GNP) totaled U.S. $57,841,- 
000,000 in 1984, and per capita income was 
$3,040.
Agriculture accounts for less than one- 

fifteenth of the GNP and employs less than 
one-fifth of the work force. Small farms owned 
by families predominate. Although cropland 
is highly productive, emigration from the 
countryside has depleted the rural work force. 
Production of rice meets domestic demand; 
other grains must be imported. Numerous 
paddies have been diverted to produce vegeta­
bles, mushrooms, and fruit. Com (maize) and 
soybeans are grown to feed hogs and poul­
try. Agricultural exports include frozen pork, 
sugar, canned mushrooms, bananas, vegeta­
bles, and tea.

Forests cover more than half of the land; 
removals of roundwood declined by more 
than one-half between 1974 and 1984. Annual 
landings of fish exceed 1,000,000 tons.

Mineral industries are of little economic 
importance, although limited quantities of 
petroleum, natural gas, and coal are pro­

duced; most fuels and minerals must be im­
ported. Magnetite, pyrite, copper, and gold are 
mined in small amounts; quantities of kaolin, 
dolomite, feldspar, limestone, and tale are also 
produced.

Manufacturing industries account for ap­
proximately two-fifths of the GNP and em­
ploy about one-third of the work force. Heavy 
industries are concentrated in Kao-hsiung in 
southem Taiwan. Kao-hsiung was established 
as an export processing zone in 1965; ad­
ditional zones have been established outside 
Kao-hsiung and at T’ai-chung farther north. 
Light industries centre in Taipei and its en- 
virons and import raw materials through the 
nearby port of Chi-lung. Taiwan’s light in­
dustries tend to be labour-intensive. Leading 
exports include electronic equipment, gar- 
ments, and textiles. High-technology indus­
tries producing pharmaceuticals, precision in­
stmments, and electronics were developed in 
the 1970s and ’80s.
About half of the country’s electricity is gen­

erated from imported fuels. A small amount is 
generated from local fuels, and the remainder 
is generated from nuclear power, in which the 
Taiwan Power Company has invested heavily.

The Chinese Federation of Labour, orga­
nized in Nanking in 1948, is the only union 
recognized by the government. Strikes are 
prohibited. Unemployment is minimal, with 
the result that wages have tended to rise more 
rapidly than productivity.

All but one-fourth of Taiwan’s roads are 
paved. Roads and ports tend to be congested, 
and the government has initiated several ma­
jor projects to improve the infrastructure. 
There are international airports at T’ao-yüan 
and Kao-hsiung.

The economy is heavily dependent on im­
ports of raw materials and certain consumer 
goods and on exports, which generate approx­
imately one-half of the GNP. Chief markets 
include the United States, which received al­
most half of Taiwan’s exports in 1984, Japan, 
and Hong Kong. Japan, the United States, 
and Saudi Arabia are leading suppliers.
Administration and social conditions. The 

Republic of China combines cabinet and pres­
idential Systems of government. The constitu­
tion was promulgated in 1947. The people of 
Taiwan elect delegates to the National Assem­
bly, which in turn elects the president of the 
country. Elected to a six-year term, the presi­
dent is the supreme executive authority, with 
virtually unlimited emergency powers under 
martial law. Under the president are five 
independent yüans (councils): executive, leg­
islative, judicial, examination (fulfilling civil 
service commission functions), and control 
(overseeing government administration). The 
executive yüan is responsible for policy and 
administration, while the legislative yüan, con­
sisting primarily of lifetime members, is the 
main lawmaking body. The judicial yüan is 
the highest judicial body.

The Kuomintang (Nationalist Party) has been 
the ruling party since the establishment of the 
Republic of China. The largest component of 
the armed forces is the Army, followed by the 
Air Force, Navy, and other forces.
Taiwan’s social welfare programs, financed 

primarily through employer contributions, 
provide benefits or hospita! care for old age, 
disability, sickness, matemity, and work in­
jury. Health conditions have improved con­
siderably, as health facilities and sanitation 
services have been extended and diet has im­
proved. The average life expectancy of about 
70 years for men and 75 years for women 
is comparable to that of many developed 
countries. The housing shortage has been sub- 
stantially alleviated through government hous­
ing programs.
The literacy rate is about 90 percent. Edu­

cation is compulsory and free in primary and 
junior high schools for children between the 
ages of 6 and 15. Enrollment in secondary, in­

cluding vocational, schools grew significantly 
during the 1970s and early 1980s.

Press censorship, mainly of magazines and 
foreign newspapers, has been easing. State reg­
ulations on radio and television broadcasting 
specify that not more than about half of the 
time be devoted to entertainment.

Cultural life. Chinese culture predominates 
in Taiwan. Fine arts, surviving national folk 
traditions, and populär culture include Chinese 
painting, music, folk dances, and the populär 
court and aboriginal dances. Traveling troupes 
perform traditional Chinese opera and Tai­
wanese operas, which are mostly copied from 
the Chinese opera and use Fukien dialect in­
stead of Mandarin. Taiwan rivals Hong Kong 
in the making of Chinese-language motion 
pictures. The National Palace Museum (fine 
arts brought from the mainland in 1949), the 
National Museum of History (artifacts, docu­
ments, and decorative arts), and the Taiwan 
Provincial Museum (anthropology, zoology, 
and botany) display the island’s natural his­
tory and the achievements of 4,000 years of 
Chinese history.
History. Although the Chinese were aware 

of the existence of Taiwan and its native 
aboriginal population (of Malayo-Polynesian 
ancestry) as early as the 7th Century a d , ma­
jor Chinese settlement of the island did not 
begin until the 17th Century. The Portuguese 
first visited the island in 1590, naming it Ilha 
Formosa (“Beautiful Island”), but were un- 
prepared to settle there. By 1626 the Dutch 
and the Spanish had established fortified com­
mercial settlements along the island’s westem 
coast. In 1646 the Dutch seized the Spanish 
settlement, gaining control of the island. The 
Dutch in tum were ousted in 1661 by an in- 
flux of Chinese refugees (members of the de­
posed Ming dynasty, 1368-1644), who arrived 
in large numbers, raising the island’s popula­
tion to about 200,000. In 1683 the Manchus 
(leaders of the ruling Ch’ing dynasty, 1644- 
1911/12) took control of Taiwan, incorporat- 
ing it into Fukien province.

The Manchus began settling the island’s east­
em shores in 1796. By 1842 the population 
had risen to about 2,500,000 and sugar and 
rice had become major exports to China. In 
1875 Taipei became the Capital of northem 
Taiwan, and in 1886 the island became a 
province of China. Taipei became the provin­
cial capital in 1894. The next year Taiwan 
was ceded to Japan following the Chinese- 
Japanese War.

Under the Japanese, Taiwan became a ma­
jor supplier of rice and sugar to Japan. In 
the 1930s Japan’s Taiwan policy tumed to 
the development of industry based on cheap 
hydroelectric power. By 1940 the island’s pop­
ulation had increased to 5,870,000.

Following World War II Taiwan was ceded 
to China, then govemed by the Nationalists
(1945). Following the Communist victory on 
the mainland in 1949 the Nationalist govern­
ment and its supporters, led by Gen. Chiang 
Kai-shek, fled to Taiwan. In 1954 the Nation­
alist government and the United States signed 
a mutual defense treaty. Taiwan received mil­
itary and economie support from the United 
States.
In 1971 a United Nations resolution was 

passed ousting Taiwan as the representative of 
China and replacing it with the People’s Re­
public of China. Shortly thereafter U.S. Pres. 
Richard Nixon visited mainland China. These 
events led many countries to officially recog­
nize the People’s Republic of China and sever 
formal diplomatic relations with Taiwan.

On Jan. 1, 1979, the United States recog­
nized the People’s Republic as the sole le­
gal government of China and also gave one 
year’s notice of severing its mutual defense 
treaty with Taiwan. In the same year the U.S. 
Congress passed the Taiwan Relations Act, 
which committed the United States to con­
tinue providing Taiwan with defensive arms.



In 1980 the International Monetary Fund and 
the World Bank voted to replace Taiwan with 
the People’s Republic of China. Although 
mainland China adopted a more conciliatory 
attitude, Taiwan made only limited official 
contacts with the mainland.
Taiwan Strait, also called formosa strait, 
Wade-Giles romanization t’ai-wan  hai-hsia, 
Pinyin Taiwan haixia , arm of the Pacific 
Ocean, 100 miles (160 km) wide at its narrow- 
est point, lying between the coast of China’s 
Fukien Province and the island of Taiwan 
(Formosa). The strait extends from Southwest 
to northeast between the South and East China 
seas. It reaches a depth of about 230 feet (70 
m) and contains the Pescadores Islands (which 
are controlled by the government of Taiwan). 
The chief ports are Amoy in mainland China 
and Kao-hsiung on Taiwan. The area lies in a 
typhoon zone.

The strait was named Formosa (“Beautiful”) 
by Portuguese navigators in the late 16th Cen­
tury; although it is still known in the West 
by its European name, the Chinese and now 
most Westemers use the name Taiwan Strait.
Taiyetos Oros, Taiyetos also spelled
TAYGHETUS, TAYGETUS, Or TAIYETOS, HlOUn-
tain range, southem Peloponnese, Greece. 
Maximum elevation in the range is approx­
imately 7,905 feet (2,371 m); it imposes a 
banier between the regions of Laconia and 
Messina. Called the five-fingered mountain by 
Homer, Taiyetos Óros is the highest moun­
tain chain in the Peloponnese, a narrow ridge 
of crystalline rock trending north-south for 
about 100 miles (160 km). The range’s high­
est peak is Hagios Elias (Saint Elijah); at its 
summit is a chapel dedicated to the prophet, 
where an annual festival in his honour is held 
every August. In the region the chief economic 
activities are forestry, especially fir, black pine, 
chestnut, oak, and beech; and livestock farm­
ing. Grapes are cultivated, as well as such 
orchard crops as olives and citrus fruits.
Taiyö (Japanese: “The Sun”), Japanese mag­
azine published from 1895 to 1928 and espe­
cially known for its literary criticism, Japanese 
literature, and translations of Westem authors.

Although Taiyö delved into a wide variety 
of practical, intellectual, and aesthetic sub­
jects, its literary editors Takayama Chogyü 
(1871-1902) and Hasegawa Tenkei (1876— 
1940) were especially instmmental in popular- 
izing the literature of late Romanticism and 
Naturalism, both from abroad (in translations 
of such writers as Edgar Allan Poe, Gustave 
Flauheit, Guy de Maupassant, Mark Twain, 
Maurice Maeterlinck, and Leo Tolstoy) and 
at home (in such fiction writers as the nat- 
uralists Tokuda Shüsei, Tayama Katai, and 
Shimazaki Töson). When Naturalism faded, 
the magazine also faded in importance.
Taizhou (China): see T’ai-chou.
Ta'izz, also spelled taiz, city, southem 
Yemen (San'ä’), in the Yemen Highlands; it is 
one of the country’s chief urban centres and a 
former national Capital.
The Ayyübid dynasty under Türän Shäh, 

brother of Saladin, which conquered Yemen 
in 1173-74, made its Capital first at Zabid 
(q.v.) and then moved it to Ta'izz. The Ayyü- 
bids were succeeded by the Rasülids (1229- 
1454) and the Tähirids (1454-1516), who 
moved the Capital to San'a\ In the latter year 
Ta'izz passed to Ottoman Turkish suzerainty, 
which lasted, with intervals, until 1918. The 
Zaydï imams (leaders) of Yemen frequently 
rebelled against Ottoman mle, however, and 
sporadically held the city. After the defeat of 
the Ottoman Empire in World War I (1918), 
Ta'izz and the surrounding area came into 
uncontested possession of the imam.
Picturesquely situated at an elevation of 

about 4,500 feet (1,400 m) above sea level, 
the walled city is at the northem foot of

Mount Subr, 9,862 feet (3,006 m) high. It 
has many fine, elaborately decorated multi- 
story houses. The Jämi' (al-Muzaffariyah) and 
ash-Sharifiyah mosques are notable. Towering 
about 1,500 feet (450 m) above the city on 
a mountain spur is the old citadel and gov- 
emor’s residence. Ta'izz is the centre of the 
important coffee-growing district of southem 
Yemen; kat (a mild narcotic) and vegetables 
are also grown in the area. The first city in 
the country to have a citywide purified wa­
ter system (built by the United States in the 
1960s), Ta'izz also has aluminum, biscuit, and

Al-Muzaffariyah Mosque, Ta'izz, Yemen (San'a’)
F. Balsan

soft drink plants. A Muslim madrasah (theo­
logical school) in Ta'izz is frequently referred 
to as an Islämic university. A government 
experimental farm and agricultural school are 
located nearby. Ta'izz is the junction of two 
important all-weather highways, the east-west 
road from Mocha (al-Mukhä) on the Red Sea 
coast, and the north-south route to the na­
tional Capital of San'ä’, via Ibb and Dhamär. 
Another road links Ta'izz with Aden, Capital 
of Yemen (Aden).
Long an important administrative centre, the 

city was for a time under the monarchy the 
seat of Ta'izz (sometimes called South) liwä 
(province), which was mied as an emirate by 
a member of the princely Al Wazlr house; the 
province came under the personal mle of the 
Crown Prince in 1944. From 1948 to 1962 
(when the republic was established) Ta'izz was 
the residence of the imam and the administra­
tive Capital of the country. Places of interest 
in the vicinity include the former royal resi­
dence of 'Usayfirah and the mins of ancient 
Thamad, a 12th-century mountain resort of 
the Sulayhid princes. Pop. (1986) city, 178,- 
430.*
taj, brimless hat, usually conical or curved 
on top, wom by men and women in Mus­
lim countries. The taj (from the Persian and 
Arabic words for crown) developed out of 
the ancient tiaras (see tiara) wom in the 
Mesopotamian Valley.
A hat of notability and prestige, the taj is 

often made of rich fabrics, brocaded, and be-
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jeweled. Most, however, are made of feit or 
leather.
Täj Mahal, mausoleum built on the southem 
bank of the Yamuna (Jumna) River, outside 
Ägra in India, by the Mughal emperor Shäh 
Jahän in memory of his wife, Aijumand Bänü 
Begam, also called Mumtäz Mahal (“Chosen 
One of the Palace”), of which the name Täj 
Mahal is a cormption. She died in childbirth 
in the town of Burhänpur in 1631, after hav­
ing been the emperor’s inseparable companion 
since their marriage in 1612. The building was 
commenced around 1632 to plans prepared 
by a council of architects from India, Persia, 
Central Asia, and beyond. More than 20,000 
workmen were employed daily to complete 
the mausoleum itself by about 1643 and the 
immediate adjuncts (mosques, wall, and gate- 
way) by about 1649. The entire Täj complex 
took 22 years to complete, at a cost of 40,- 
000,000 rupees.

The complex consists of a rectangular plot 
measuring 1,902 by 1,002 feet (580 by 305 m) 
and aligned north and south. At the centre of 
this rectangle lies a square garden area, 1,002 
feet on each side, that is bounded on the 
north and south by two smaller, oblong sec­
tions. The southem oblong section comprises 
a sandstone entrance gateway to the complex, 
along with attendant service buildings, while 
the northem oblong section terminates at the 
Yamuna River’s edge and comprises the mau­
soleum itself. The mausoleum is flanked on 
the west and east by two symmetrically iden­
tical buildings, the mosque and its jawab (or 
building for aesthetic balance), respectively. A 
high boundary wall with octagonal pavilion 
turrets at the corners surrounds the northem 
section and the central garden area, while out­
side the enclosure at the south are stables and 
guard quarters.

The whole complex was conceived and 
planned as an entity because Mughal build­
ing practice allowed no subsequent addition 
or amendment. lts northern end contains the 
most significant architecture, with mosque 
and jawab both facing the mausoleum itself. 
The mosque and jawab of red Slkri sandstone, 
with marble-necked domes and architraves 
and some restrained pietra dura (hard stone) 
surface decoration, contrast in colour and in 
texture with the mausoleum of pure white 
Makräna marble.

The mausoleum itself, which stands on a 
marble plinth 23 feet (7 m) high, has four 
identical facades with chamfered corners and 
a massive arch that rises to a height of 108 feet 
(33 m) on each face. A bulbous double dome 
supported on a tall dmm completes the stmc­
ture. The skyline rhythm of the mausoleum 
is created by parapets over each arch and by 
pinnacles and domed kiosks over each corner.

The Täj Mahal, Agra, India
Tom Nebbia—Aspect Picture Library
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A three-storied minaret stands at each cor­
ner of the plinth, its countersunk face joints 
of marble bricks contrasting with the highly 
finished marble of the mausoleum. The mau­
soleum interior is organized around an oc- 
tagonal chamber, with low-relief pattems and 
fine pietra dura, and contains the cenotaphs 
of Aijumand Bänü Begam and Shäh Jahän. 
These marble tombs are decorated with pietra 
dura and enclosed by a perforated marble 
screen studded with precious stones. A vault 
below, at garden level, contains the true sar- 
cophagi. The Täj Mahal is regarded both as a 
supreme achievement of Mughal architecture 
and as one of the most beautiful buildings in 
the world.
Tajik (people): see Tadzhik.
Tajimi, city, Gifu ken (prefecture), Honshu, 
Japan. It lies along the Toki River, northeast 
of Nagoya, and has long been known for its ce­
ramic industry. During the 16th Century, kilns 
were established at the foot of Mount Taka- 
tori, where captured Korean potters produced 
a white glazed pottery renamed Takatori ware 
(but now better known as Mino ware, after 
Mino do [province], the previous name for 
Gifu prefecture). In 1930 a native of Tajimi, 
Arakawa Toyozö, rediscovered some Mino 
kiln sites nearby and helped to revive the old 
processes. (In 1955 the Japanese government 
honoured Arakawa by naming him one of the 
nation’s Living National Treasures.) Modem 
Tajimi is a major producer of ceramic tile and 
dinnerware. Tajimi contains the Prefectural 
Ceramic Art Institute and the Showroom of 
Ancient Pottery. Pop. (1985) 84,829.
Tajmyr autonomous okrug (Russian 
S.F.S.R.): see Taymyr autonomous okrug.
Tajmyr Peninsula (Russian S.F.S.R.): see 
Taymyr Peninsula.
Tajong-gyo, also called ta n ’g u n , or tan- 
g u n , cult, modern Korean millenarian sect 
that originated in the late 19th Century. 
Tajong-gyo was formulated by Na Chul. It 
worships the Lord, the Light, or the Progen- 
itor of the Heaven. The triune deity consists 
of Great Wisdom, Power, and Virtue, which 
are parallel to the mind, body, and breath 
of humanity. The union and harmony of the 
Heavenly Trinity with the trinity of human­
ity, adherents believe, will renew humanity 
and reform society. The trichotomy of man, 
his universe, and its pursuit of ultimate har­
mony in terms of yin-yang theory was derived 
mainly from Neo-Confucianism.
Tajumulco Volcano, Spanish volcän taju- 
mulco, mountain peak in southwestem 
Guatemala. The highest peak in Central Amer­
ica, Tajumulco rises essentially from sea level 
to an elevation of 13,845 feet (4,220 m). The 
peak is part of the Sierra Madre de Chiapas, a 
mountain range that extends into Guatemala 
from Chiapas state, southem Mexico. Taju­
mulco is thought to sit atop the remains of an 
older volcano and has two peaks. The extinct 
volcano can be climbed from the city of San 
Marcos, 9 miles (14 km) to the southeast.
Takahama Kyoshi (b. Feb. 22, 1874, Matsu- 
yama, Japan—d. April 8, 1959, Kamakura), 
haiku poet, a major figure in the development 
of haiku literature in modem Japan.

Through his friend Kawahigashi Hekigotö, 
he became acquainted with the renowned poet 
Masaoka Shiki and began to write haiku po­
ems. In 1898 Takahama became the editor 
of Hototogisu, a magazine of haiku that was 
started by Shiki. He and Kawahigashi, the two 
outstanding disciples of Shiki, became pitted 
against each other after Shiki’s death.

Kawahigashi became the leader of a new 
style of haiku, one which disregarded the tra­

ditional pattern. For a time Takahama was 
preoccupied with writing novels in a realistic, 
sketchlike style, but he eventually returned 
to haiku. Writing in Hototogisu, he opposed 
Kawahigashi’s new movement and advocated 
realism in haiku, stressing that haiku poets 
should contemplate nature as it is. He pub­
lished these beliefs in Susumu beki haiku 
no michi (1918; “The Proper Direction for 
Haiku”). His many collections of poetry have 
been compiled into the two-volume anthol- 
ogy Takahama Kyoshi zenhaiku shü (1980; 
“The Complete Haiku Poems of Takahama 
Kyoshi”). He also wrote several novels, in­
cluding Haikaishi (1909; “Haiku Poet”).
Takahashi Yuichi (b. March 2, 1828, Edo 
[now Tokyo], Japan—d. July 6, 1894, Tokyo), 
Japanese Western-style painter active in the 
late Tokugawa and Meiji periods.

The son of a martial-arts teacher, Takahashi 
studied the traditional Japanese painting of 
the Kano school but, impressed by some 
Western lithographs that he saw, turned to a 
Western-style realism. He entered the West­
em Culture Research Institute, studied West­
ern painting under Kawakami Tögai, and also 
received technical guidance from an English­
man, Charles Wirgman, who lived in Yoko­
hama.
Takahashi often painted familiar objects in 

everyday life and showed a superb talent in 
depicting still lifes with vivid realism. In 1870 
he became a professor at Daigaku Univer­
sity, but in 1873 he founded his own private 
Westem-oriented art school, Tenkai Gakusha, 
which produced such prominent artists as 
Harada Naojiro, Takahashi Genkichi, and 
Andö Chutarö. In 1880 he also started the 
publication of the first art joumal in Japan. 
Among his representative works are “Salmon,” 
“Bean Curds,” and “Courtesan.”
takahe (species Notornis mantellï), rare flight- 
less bird of New Zealand that was thought 
to have become extinct in the late 1800s but 
that was rediscovered in 1948 in several re- 
mote valleys on South Island. Related to the 
gallinules (family Rallidae), it is a colourful 
species with brilliant blue and coppery-green 
plumage and a large red bill, surmounted 
by a red frontal shield that protrudes from

Takahe (Notornis mantelli)
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the forehead. The takahe feeds by Stripping 
seeds from grasses. The nest is placed on the 
ground, and two eggs, cream-coloured with 
brown blotches, are laid. The young are black 
and downy.
Takakazu (Japanese mathematician): see 
Seki Köwa.
Takakkaw Falls, also spelled takkakaw  
falls, cataract on the Yoho River, and a ma­
jor feature in the northem part of Yoho Na­
tional Park in southeastem British Columbia, 
Canada. The Takakkaw (Cree Indian for “won­
derful”) Falls is formed by meltwater from 
the Daly Glacier in the Waputik Mountains 
and consists of three distinct, nearly vertical 
drops. The Takakkaw was long thought to be

the highest waterfall in Canada, but in 1985 
a new survey showed its main drop to be 
833 feet (254 m) in height rather than 1,260 
feet (384 m) as was previously thought. The 
total height of the falls was thus accepted as 
1,223 feet (373 m) rather than as 1,650 feet 
(503 m), making the Takakkaw considerably 
shorter than Della Falls, on Vancouver Island,
B.C.
Takamatsu, city and Capital of Kagawa ken 
(prefecture), Shikoku, Japan, facing the Inland 
Sea. It was a castle town of the Tokugawa

Ritsurin Garden, Takamatsu, Japan
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family from 1642 to 1868. A railway ferry was 
opened in 1910 between Takamatsu and Uno, 
Okayama prefecture, linking the city to Hon­
shu. The subsequent extension of railway lines 
and concentration of traffic in Takamatsu 
made the city the administrative, economie, 
and cultural centre of Shikoku. The city’s in­
dustries include machinery, tools, pulp, paper, 
food, and fumiture production.

Takamatsu is a populär tourist centre. 
Tamamo Park, near the harbour, contains the 
mins of the 16th-century castle. Ritsurin Park, 
renowned for its landscaping, occupies 185 
acres (75 hectares) and contains much of inter­
est, including a natural pine forest, a zoo, an 
art gallery, and a museum. The tiny offshore 
island of Megi is associated with an ancient 
Japanese children’s story, while the headland 
of Ya Island was the site of a major battle 
in the 12th Century. Takamatsu is also the 
base for pilgrimages to the Kotohira Shrine, 
19 miles (30 km) Southwest. Pop. (1989 est.) 
330,403.
Takamine, Jokichi (b. Nov. 3, 1854, 
Takaoka, Japan—d. July 22, 1922, New York, 
N.Y., U.S.), biochemist and industrial leader 
whose most important achievement was the 
isolation of the Chemical adrenalin (now called 
epinephrine) from the suprarenal gland (1901). 
This was the first pure hormone to be isolated 
from natural sources.

The son of a physician, Takamine gradu- 
ated (1879) as a Chemical engineer from the 
College of Science and Engineering of the 
Imperial University of Tokyo. The Japanese 
government sent him to Glasgow for post- 
graduate study at the university and at An- 
derson’s College. During vacations he visited 
industrial plants, observing the manufacture of 
soda and fertilizers. After his retum to Japan, 
Takamine entered the Imperial Department of 
Agriculture and Commerce; he rose rapidly, 
becoming head of the department’s chemistry 
division. His first visit to the United States 
was in 1884 as a commissioner to the Cot­
ton Centennial Exposition in New Orleans. 
In 1887 Takamine left government service in 
order to establish his own factory, the Tokyo 
Artificial Fertilizer Co., which manufactured 
superphosphate fertilizers.

In his private laboratory, Takamine devel­
oped, from a fungus grown on rice, a starch- 
digesting enzyme similar to diastase; he named 
it Takadiastase. In 1890 he was called to the 
United States to devise a practical application



of the enzyme for the distilling industry. At 
this time he took up permanent residence in 
the United States, establishing the laboratory 
at Clifton, N.J., where his pioneering research 
in the isolation of adrenalin was carried out. 
The production of Takadiastase for medicinal 
use was taken over by the Parke-Davis Co., 
with whom Takamine was associated for the 
remainder of his career. He maintained close 
ties with Japan, aiding its development of in­
dustrial dyes, aluminum fabrication, nitrogen 
fixation, the electric fumace, and the manu­
facture of Bakelite.
Takamura Köun, given name nakajima 
közö (b. March 19, 1852, Edo [Tokyo]—d. 
Oct. 10, 1934, Tokyo), Japanese sculptor who 
worked to preserve the art of wood carving.

“Aged Monkey,” wood sculpture by Takamura Köun, 
1893; in the Tokyo National Museum
By courtesy of the Tokyo National Museum

Takamura studied Buddhist sculpture under 
Takamura Töun, later succeeding to his mas- 
ter’s art and name. He had to endure poverty 
in order to continue making wood sculpture, 
since ivory was the favoured medium of the 
1870s and 1880s. In 1887, when the Tokyo 
Fine Arts School was opened, he was invited 
by two art historians, Emest F. Fenollosa and 
Okakura Tenshin, to head its wood-carving 
department. Takamura worked to free wood 
carving from the Buddhist tradition by stress- 
ing a realistic approach to his models. On the 
whole, however, he remained within the limits 
of traditional wood sculpture. His representa­
tive works are “Aged Monkey” and the bronze 
statues “Nankö dözö” and “Saigö Takamori 
dözö.”
Takao (Taiwan): see Kao-hsiung.
Takaoka, city, Toyama ken (prefecture), 
Honshu, Japan, on the lower reaches of the 
Shö River. The city was founded with the 
construction of Takaoka Castle in 1609. It 
became a trade centre, known for its man­
ufacture of metalware. Based on the Com-

Pavilion of Buddha’s ashes, Takaoka, Japan
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prehensive National Development Plan, the 
Toyama-Takaoka industrial city was created 
in 1969. Construction began on a large port 
for heavy industries. An aluminum refinery 
that was built in 1973 transformed the city 
into an important centre of the Japanese alu­
minum industry. Takaoka’s other industrial 
products include copper, Chemicals, and pa­
per. Fushiki, on Toyama Bay of the Sea of 
Japan, serves as the city’s outport. Takaoka is 
also a railway hub.
Takaoka Park, on the castle site, and 

Sakurababa Park, which contains a museum, 
are connected by an avenue of ancient chen*y 
trees. The Buddhist Zuiryu Temple contains 
numerous national treasures. Pop. (1985) 175,- 
780.
Takapuna, city in northem North Island, 
New Zealand, located about 3 miles (5 km) 
north of Auckland across Stanley Bay and 
forming part of the Northern Auckland urban 
area.

The district was settled by Europeans in the 
early nineteenth Century. It is bordered by 
Thome Bay and the Rangitoto Channel on the 
east and Bayswater on the south. Lake Pupuke 
is in the northem part of the city. Takapuna 
is connected by road with Whangarei to the 
north and by highway (through the Auckland 
Harbour Bridge) with Auckland. Mainly a res- 
idential suburb of Auckland, the city has very 
little agriculture or manufacturing. Takapuna 
has a large Maori population. Pop. (1985 est.) 
72,500.
Takarazuka, city, Hyögo ken (prefecture), 
Honshu, Japan, on the northeastern slope of 
Mount Rokkö. The city is a hot-springs resort

Entrance to the Takarazuka Women’s Opera 
Theatre, Takarazuka, Japan
Imperial Press—FPG/EB Inc.

and is renowned for its female opera Company. 
The opera house, which has been operated by 
the Railway Society since 1919, has a seating 
capacity of 4,000, making it one of the largest 
in the Orient. Takarazuka also has botanical 
gardens, pools, golf courses, racetracks, a zoo, 
and educational facilities. The Muko River 
flows through the city, and the river’s banks 
are lined with hotels and restaurants. Pop. 
(1985) 194,273.
Takasago, city, Hyögo ken (prefecture), Hon­
shu, Japan, on the Inland Sea. It long served 
as a collection and distribution centre for the 
rice that was produced in the hinterland of the 
Harima Sea, a portion of the Inland Sea. In 
the late 19th Century Takasago’s harbour and 
plentiful water supply were developed for in­
dustrial use (paper and cotton spinning mills). 
Ceramics and heavy Chemicals later became
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the major industrial products, and Takasago, 
which at one time had been a quiet town 
graced with pine trees, began to be altered by 
Pollution and noise. Pop. (1980) 85,463.
Takasaki, city, Gumma ken (prefecture), 
Honshu, Japan. It is situated northwest of 
Tokyo along the Karasu River, a tributary

Statue of Kannon, bodhisattva of 
compassion, Takasaki, Japan
Tsuneo Iwata— Bon

of the Tone River. A typical castle town, 
Takasaki became increasingly important as a 
commercial and transport centre with the ex­
pansion of the railway network after the Meiji 
era. Various traditional industries such as silk- 
reeling, woodworking, and brewing were sup­
plemented after World War II by new ones, 
including the production of machines, metals, 
synthetic textiles, and Chemicals. The statue 
of Kannon, the Japanese version of the bodhi­
sattva Avalokitesvara, 138 feet (42 m) high, 
stands atop Mount Kannon to the Southwest. 
Pop. (1985) 231,764.
Takasugi Shinsaku (b. Sept. 27, 1839, Hagi, 
Nagato Province, Japan—d. May 17, 1867, 
Shimonoseki), noted Japanese Imperial loyal­
ist whose restructuring of the military forces of 
the feudal fief of Chöshü enabled that domain 
to defeat the armies of the Tokugawa shogun, 
the hereditary military dictator of Japan. That 
victory led to the Meiji Restoration (1868), 
the overthrow of shogunal government and 
the restoration of power to the emperor.

Like most other Imperial loyalists, Taka­
sugi originally was strongiy antiforeign, but 
he finally concluded that the expulsion of all 
Westerners from Japan was impossible, and 
he became an advocate of Western militair 
techniques. His about-face almost resulted in 
his assassination, but he was vindicated in 
1863, when attempts to expel foreigners from 
the Shimonoseki Strait resulted in the Shi­
monoseki Incident (1864)—the demolition of 
all Chöshü forts along the strait by warships 
from Britain, France, The Netherlands, and 
the United States. The loyalist faction in 
Chöshü then chose Takasugi to help construct 
a new Western-style army.

Takasugi’s reforms completely transformed 
Japanese fighting techniques. Although Com­
moners were theoretically forbidden to carry 
weapons, he formed a series of peasant mili- 
tia units led by young extremist samurai and 
trained in Western-style military discipline.
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The most famous of these units, the Kiheitai 
(“Irregulär Troop Unit”), remained under 
Takasugi’s personal control.

Alarmed at the growing radical tendencies 
in Chöshü, the shogun in 1864 sent a puni- 
tive expedition to the fief. The Chöshü forces 
were defeated and a conservative government 
installed. As soon as the shogun’s army left, 
however, Takasugi’s irregulär units attacked 
and defeated the conservative govemment’s 
forces and reinstalled a radical group in power. 
In August 1865 the shogun sent another ex­
pedition, this one with orders to level the fief. 
By this time, however, Takasugi had brought 
his militia units, equipped with Westem arms, 
under strict central control; the shogun’s army 
was routed, and the balance of power in 
Japan was drastically altered. In January 1868, 
samurai from Chöshü and Satsuma fief over- 
threw the shogun and declared a new central 
government under the Meiji emperor.

One of the first acts of the new imperial 
government was to develop an army along the 
lines already begun by Takasugi, whose un- 
timely death occurred before he could assume 
an important role in the new administration.
Takatsuki, city, Osaka fu (urban prefecture), 
Honshu, Japan. It lies along the Yodo River, 
midway between Osaka and Kyöto. Dur­
ing the late Muromachi period (1338-1573), 
Takatsuki became a castle town, and an army 
engineers’ camp was established there in the 
late 19th Century. The city’s industrialization 
was rapid after World War II; products in­
clude electrical appliances and pharmaceuti- 
cals. Pop. (1987 est.) 355,623.
Takayama, city, Gifu ken (prefecture), Hon­
shu, Japan, on the Miya River. It contains 
many old buildings and temples, including the

Old-style inn (ryokan), Takayama, Japan
Minoru Warashina—Bon

Kokubun Temple (1588), and it was a cas­
tle town during the Tokugawa period (1603- 
1867). Takayama is a centre of the Hida 
Mountains region. The city is also a tourist 
base for Chübu-sangaku National Park to the 
east. Local industries produce lacquer ware 
and woodenware. Pop. (1985) 65,033.
Takazë River, also spelled tekeze, Arabic 
näh r  satIt , English SETIT river, major trib­
utary of the Atbara River, itself a tributary of 
the Nile. It rises near Lallbela, Ethiopia, and 
flows in a deep ravine, north and then west, to 
enter The Sudan below Om Hajer. It joins the 
Atbara River 35 miles (55 km) northwest of 
al-Qadärif (Gedaref). The Takazë is 470 miles

(756 km) long. Its 70-mile (110-kilometre) 
course in The Sudan is dry for almost nine 
months of the year, but its upper course is 
often torrential.
Takeda Shingen, original name takeda 
harunobu  (b. Dec. 1, 1521, Kai province, 
Japan—d. May 13, 1573, Komaba, Shinano 
province), one of the most famous of the mil­
itary leaders who struggled for mastery of the 
Strategie Kantö Plain in central Japan during 
the chaotic period of civil unrest in the 16th 
Century. Takeda is especially well known for 
his series of battles with the noted warrior Ue- 
sugi Kenshin, not only famous in the annals 
of Japanese history but also much-celebrated 
in Japanese drama and folklore.

Bom into the powerful Takeda clan, Shin­
gen entered the priesthood in 1551. Taking 
priestly vows in no way hampered his partici­
pation in worldly affairs, however. After forc­
ing his father to retire as head of the Takeda 
clan, he assumed that position and began his 
struggle with Uesugi for mastery of the Kantö. 
Although their battles were relatively indeci- 
sive, Takeda Shingen was recognized as one of 
the most powerful warriors in central Japan. 
As such, he posed a threat to the powerful 
feudal warrior Oda Nobunaga in his attempt 
to dominate the central government. Just as 
the conflict with Oda began, however, Takeda 
was wounded in battle and died.
Takefu, city, Fukui ken (prefecture), Hon­
shu, Japan. It is situated on the alluvial fan 
of the Hino River. During the Tokugawa pe­
riod (1603-1867), it was a castle town and 
a provincial Capital. The city’s traditional in­
dustry is the manufacture of cutlery. During 
the Meiji period (1868-1912), silk manufac­
ture was introduced, and Takefu now pro­
duces silk, paper, fertilizers, petrochemicals, 
and electrical appliances. Pop. (1985) 69,148.
Takehara Han (b. Feb. 4, 1903, Tokushima, 
Japan), foremost 20th-century performer of 
the traditional Japanese dance called Jiutamai.

From age 12 she attended the Yamatoya 
Geiko Giri’s School in Osaka, preparing to be 
a geisha and learning Japanese dance, singing,

Takehara Han in Yuki (Snow), 1982, a Jiutamai 
dance
Saburo Shimizu

percussion music, and etiquette. Concurrently 
she took lessons in Jiutamai. At age 14 she 
became a geisha, and by the age of 21 she 
had become successful and financially secure. 
From 1954 she ran a restaurant in Tokyo 
where she performed her dance. She also per­

formed before large audiences at several the­
atres.

Like typical Jiutamai dancers, she usually 
danced to a traditional regional music called 
jiuta, sung by a man and accompanied by a 
samisen. With her slight movements of body, 
hands, and fingers, she expressed love, joy, 
and sorrow in an understated fashion of quiet 
elegance, seeming to dance without moving.
Takeshita Noboru (b. Feb. 26, 1924, Shi- 
mane prefecture, Japan), prime minister of 
Japan from November 1987 to June 1989, at 
which time he resigned because of his involve­
ment in an influence-peddling scandal.
Takeshita graduated from Waseda Univer­

sity, Tokyo, in 1947, after which he taught 
high school for four years. He served seven 
years on the Shimane prefectural council be­
töre being elected to the lower house of the 
Diet (parliament) in 1958; it was the first of 
11 consecutive terms. His first ministerial post 
was as chief Cabinet secretary in 1971; he 
later became minister of construction and was 
minister of finance in 1979-80 and 1982-86. 
He was secretary-general of the Liberal-Demo- 
cratic Party (LDP) in 1986-87. In November
1987 Takeshita was hand-picked for the post 
of president of the LDP by his predeces- 
sor, Prime Minister Nakasone Yasuhiro, and 
thereby became prime minister of Japan.

As prime minister, Takeshita obtained the 
passage of a new national sales tax. In April
1988 he publicly disclosed that he and several 
aides had been among those politicians who 
had received stocks, donations, and loans from 
Recruit, a Japanese telecommunications firm 
that had made large financial contributions 
to many politicians in the hope of obtaining 
governmental favours. Deepening public dis- 
satisfaction with Takeshita’s involvement in 
the scandal prompted him on April 25, 1989, 
to announce his intention to resign. He left 
office on June 2.
Takeuchi Seihö, original name takeuchi 
kökichi (b. Dec. 20, 1864, Kyöto, Japan— 
d. Aug. 23, 1942, Kyöto), a representative 
painter of the modern Japanese style.

He started studying painting at the age of 
14, and when he was 17 he became a pupil of 
Köno Bairei. In 1889 he became a teacher at 
the Kyöto School of Arts and Crafts. After a 
year in Europe at the tum of the Century he 
retumed to Japan under the influence of the 
Impressionists. He stressed the importance of 
sketching nature, but he also freely utilized 
techniques of Chinese and Westem paintings. 
Among his representative works are “Autumn 
in the Ancient Capital,” “Rain and Hail,” and 
“Moonlight in Venice.”
Takht-e Soleymän, group of peaks in the 
central section of the Elburz Mountains, north­
em Iran. The highest peak is Mount 'Alamdär 
(or Alam, 15,880 feet [4,840 m]). This section

Ridges of the glacial Takht-e Soleymän, Iran
Tom Putnam



of the Elburz, 240 miles (390 km) long, strikes 
roughly west-east. It is split into several paral­
lel ridges by longitudinal valleys or depressions 
that run along both sides of the main ridge. It 
is the only section of the Elburz, apart from 
Mount Damävand, that has glaciers.
Taki-Taki (creole language): see Sranan­
tonga.
takin (Budorcas taxicolor), heavily built 
hoofed mammal of Southeast Asia, belonging 
to the family Bovidae (order Artiodactyla). 
The takin lives in small herds in the moun­
tains, often above the timberline. Robust and 
short-legged, it can move about quickly and 
easily over difficult slopes. It stands up to 
about 107 cm (3.5 feet) at the shoulder and

Takin (Budorcas taxicolor)
George B. Schalier

has a shaggy yellowish to blackish brown coat. 
In profile, it has a convex nose; both sexes 
have heavy horns that turn outward from the 
centre of the forehead and then curve up and 
backward.
Takizawa Bakin (b. July 4, 1767, Edo 
[Tokyo], Japan—d. Dec. 1, 1848, Edo), the 
dominant Japanese writer of the early 19th 
Century, who is admired for his lengthy, seri­
ous historical novels that are highly moral in 
tone.
Bakin was the third son of a low-ranking 

samurai family. His father and mother died 
while he was still young, and, because of the 
famine and plague that struck Edo after 1780, 
he alone lived to continue his family name. 
After much drifting, he relinquished samurai 
status, married a merchant’s widow, and de­
voted the next 50 years to writing.
With his more than 30 long novels—known 

as yomihon, “reading books”—Bakin created 
the historical romance in Japan. Court ro­
mances, military chronicles, Nö plays, popu­
lär dramas, legends, and Chinese vernacular 
fiction all fumished him material. He freed 
the novel in Edo from subservience to actor, 
illustrator, and raconteur. Loyalty, filial piety, 
and the restoration of once-great families were 
his main themes. His special attention to Chi­
nese civilization, Buddhist philosophy, and 
national history was tempered by a concern 
for language and style, compassion for his fel­
low man, and a belief in human dignity. Still, 
the samurai tradition and his own innate stub- 
bornness led him to support the established 
order and gave a strong note of didacticism 
to his writing. Bakin’s finest work is Nansö 
Satomi hakkenden (1814-42; “Satomi and the 
Eight Dogs”), on the theme of restoring a 
family’s fortunes; it is acclaimed as a classic 
of Japanese literature.
Takkakaw Falls (Canada): see Takakkaw 
Falls.
takkanah, also spelled takkana  (Hebrew: 
“ordinance”), plural takkanoth , or takka- 
not, in Judaism, a regulation promulgated by 
rabbinic authority to promote the common 
good or to foster the spiritual development of 
those under its jurisdiction. Takkanoth, con­

sidered extensions of Torah Law (that is, the 
Law of Moses given in the first five books of 
the Bible), are of ancient origin and encom- 
pass such diverse subjects as liturgy, education 
of the young, and a bride’s marriage contract 
(ketubah) to protect her financially in the case 
of divorce or her spouse’s death. Among the 
most far-reaching ordinances of the Middle 
Ages was a takkanah against polygamy issued 
in the l l th Century by Rabbi Gershom ben 
Judah.
Takla Makan Desert, Chinese (Wade-Giles) 
t’a-k’o-la-ma-kan sha-mo, or (Pinyin) tak- 
limakan shamo, great desert of Central Asia 
and one of the world’s largest sandy wastes, 
occupying an area of 105,000 square miles 
(272,000 square km) in the central Tarim 
Basin in the People’s Republic of China.
A brief treatment of the Takla Makan Desert 

follows. For füll treatment, see macropaedia: 
Asia.
The Takla Makan Desert reaches elevations 

of 3,900 to 4,900 feet (1,200 to 1,500 m) in 
the west and south and from 2,600 to 3,300 
feet (800 to 1000 m) in the east and north. It 
is flanked by high mountain ranges including 
the Kunlun to the south, the Tien Shan to 
the north, and the Pamirs to the west; there 
is a gradual transition to the marshy Lop Nor 
Basin in the east.
The surface of the Takla Makan is composed 

of friable alluvial deposits several hundred feet 
thick, with a wind-blown sand cover as much 
as 1,000 feet (300 m) thick. As a result of 
the desert’s complex wind conditions, there is 
a variety of eolian (wind-formed) topographic 
features, among them pyramidal dunes reach- 
ing 650 to 1,000 feet in height. Two small 
mountain chains composed of sandstones and 
clays, the arc-shaped Mazur Mountains and 
the Chiao-lo (Chöl) Mountains, rise in the 
westem Takla Makan.

The rivers draining the Kunlun Mountains 
penetrate from 60 to 120 miles (100 to 200 
km) into the desert, gradually drying up in its 
sands. The climate is moderately warm and 
markedly Continental in the Takla Makan. 
Precipitation is very low, ranging from 1.5 
inches (38 mm) annually in the west to 0.4 
inch (10 mm) in the east. Vegetation and 
animal life are very sparse, except in the few 
river valleys and the peripheral regions of the 
desert, and there is no fixed human popula­
tion. Indications of petroleum reserves have 
been discovered in two regions.
Takoma Park, city, Montgomery and Prince 
Georges counties, Maryland, U.S., on Sligo 
Brook Creek. It was founded in 1883 by 
Benjamin F. Gilbert along the Baltimore and

Weis Library, Columbia Union College, Takoma 
Park, Md.
Milt and Joan Mann from CameraMann

Ohio Railroad track as a northern residential 
development for Washington, D.C. The Sev- 
enth-day Adventists arrived in the 1900s and 
made Takoma Park their headquarters. They 
founded Washington Missionary College (now 
Columbia Union College), a sanitarium, and 
other institutions. The Takoma Park Campus 
of Montgomery College was opened in 1950.
Inc. town, 1890; city, 1948. Pop. (1988 est.) 
15,063.
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Takoradi (Ghana): see Sekondi-Takoradi.
Taksin, also called phraya  taksin , or phya  
tak  (b. April 17, 1734, Ayutthaya, Siam [now 
Thailand]—d. April 6, 1782, Thon Buri), 
Siamese general, conqueror, and later king 
(1767-82) who reunited Siam after its defeat 
at the hands of the Myanmar (Burmese) in 
1767.
Of Chinese-Thai parentage, Taksin became 

the protégé of a Thai nobleman who enrolled 
him in the royal service. In 1764 he gained the 
rank of phraya as the govemor of the province 
of Tak, and to distinguish him from previ- 
ous govemors he was called Phraya Taksin. 
He and his provincial troops were among the 
forces besieged in Ayutthaya by the Myanmar 
in 1766-67, but before the city feil he fled 
the Capital and made his way to the southeast 
of the kingdom. There he raised new troops 
with which he regained the lower Chao Phraya 
River valley. Moving his Capital to Thon Buri, 
opposite Bangkok, he repelled new Myanmar 
attacks and defeated other contenders for the 
throne by 1770. By 1776 he had driven the 
Myanmar from Chiang Mai and the north, 
and he soon extended his power into Laos, 
Cambodia, and the Malay States.

Taksin was a better conqueror than a politi­
cian. His mle grew arbitrary, and he convinced 
himself that he was well advanced toward 
Buddhahood. His attempts to force the Bud­
dhist monkhood and his subjects to accept his 
religious pretensions led to a rebellion orga­
nized by minor officials near the Capital. After 
deposing and executing him they invited the 
chief among his generals, then campaigning 
in Cambodia, to succeed him, as Rama I. 
Some historians believe that Taksin was se- 
cretly spirited away from Thon Buri in 1782 
and lived in a mountain retreat in south Siam 
until 1825.
Takuan Söhö (b. 1573, Tajima province, 
Japan—d. 1645, Shinagawa, near Edo 
[Tokyo]), Japanese Rinzai Zen Buddhist priest 
responsible for the construction of the Tökai 
Temple. Takuan was a poet, calligrapher, 
painter, and master of the tea ceremony; he 
also fused the art of swordsmanship with 
Zen ritual, inspiring many swordsmen of the 
Tokugawa period (1603-1867).

Although little of Takuan’s family back­
ground is known, he seems to have been be- 
friended by powerful members of feudal soci­
ety. By imperial order, he was appointed chief 
priest at the Daitoku Temple (1607) and later 
at the Nansö Temple and the Sokyo Temple.* 
In 1620, however, he was exiled to Yamagata 
prefecture in northem Japan because of dif­
ferences with government policy.

During his exile, Takuan busied himself 
restoring mined temples and writing his two 
famous works: the Fudö chishin myöroku 
(“Ineffable Art of Calmness”), which attempts 
to show the essential unity of the differing 
Zen doctrines; and Taia-ki, a work on swords­
manship named after the Taia, a mythical 
sword said to have been capable of cutting 
anything. Retuming to Edo (now Tokyo) in 
1638, he gained the favour of the new shogun, 
Tokugawa Iemitsu, and was given government 
support in the building of the Tökai Temple.
Takulli (people): see Carrier.
Takuma Shöga, original name takuma  
tamemoto (fl. mid- to late 12th Century, 
Kyöto), member of a Japanese family of pro­
fessional artists who specialized in Buddhist 
paintings {butsuga), creating a new style of re­
ligious painting that incorporated features of 
Southem Sung art.
A high-ranking priest of the Shingon sect of 

Buddhism, Shöga painted butsuga for the Tö 
and Jingö (or Takaosan) temples with which 
he was associated in Kyöto, as well as for in-
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dividual court noblemen who used his paint­
ings in their private religious observances. Of 
his butsuga, the most important was a group 
of the “Twelve Gods,” painted on sereens, in 
1191, for the Tö Temple. The painting of the 
Moon deity, the only one of the 12 that is 
extant, exemplifies the style of iconography 
introduced by Shöga and continued by the 
Takuma family. It contrasts with earlier paint­
ing in its pale colours and limited patterns, 
and it reflects the Southem Sung influence 
most directly in the emphasis on bmshwork. 
The deity, moreover, is now represented as a 
standing figure and in profile—a posture that 
displays to good advantage the graceful flow­
ing lines of the robes.
Takutarö (sculptor): see Hiragushi Denchü.
täla, in the music of India and Pakistan, a 
metric cycle with a specific number of beats— 
from 3 to 128—that recur in the same pat­
tem throughout a musical performance. Täla 
might generally be equated with rhythm or 
metre, although the täla procedure has no pre­
cise counterpart in Western music. Within the 
pattern the beats are not necessarily grouped 
in identical subunits, as in common West­
ern practice, but might occur in asymmetrical 
groups. Even in cases in which subunits are 
numerically identical, each such group is func- 
tionally different. The täla known as tm-täla, 
for example, consists of 16 beats and might 
superficially resemble the Westem i  metre, 
for it is divided into groups of four. Each four- 
beat group, however, has a different degree of 
emphasis, the strongest being the first group 
(the opening beat of which, the sam, is the 
most emphatic of the 16) and the weakest be­
ing the third (the first beat of which is called 
khäli, or “open beat”). Thus, each täla has a 
character of its own, determined not only by 
the number of the beats but also by the subdi- 
vision of beats into small units with different 
points of stress.

lust as the scalar-melodic stmcture of the 
raga (q.v.; melodie framework) gives the per­
former a basis for melody, the täla provides 
the undeviating framework for rhythmic im- 
provisation. Generally, the täla is given ex­
pression by an accompanying drummer; but 
the rhythmic cycles are maintained in the 
mind of the melodie soloist in any case and 
are ever present, whether or not audibly per­
formed.
Talaing (people): see Mon.
Talaing language: see Mon language.
Talak, extensive sandy dune region of north- 
western Niger, westem Africa, west of the 
Aïr massif. It covers about 40,000 square 
miles (100,000 square km) and is drained by 
a number of small, ephemeral watercourses, 
the longest of which, the Azaouak, eventually 
empties into the Niger River. Dinosaur fossils 
have been found at numerous sites in the re­
gion. Eastem Talak is crossed (north-south) 
by the trans-Saharan highway, which links Al­
giers on the Mediterranean with Kano, Nige­
ria.
Talambo affair (1862), attack by Peruvian 
workers on Spanish Basque immigrants on 
the haciënda (estate) of Talambo, in Peru; 
this incident led to the Spanish war against 
Pem (1864-66), the last attempt by Spain to 
reestablish hegemony over any of its former 
colonies in the Americas.

Following the attack at Talambo, the Span­
ish government sent an investigator, whom 
it called a viceroy (the title of the head of 
the former Spanish colonial government), to 
Pem; the Peruvian government resented the 
obvious denigration of its sovereignty and re­
fused to deal with him. In April 1864 Spain 
dispatched a fleet that occupied Peru’s guano-

rich Chincha Islands, about 12 miles (19 km) 
off the Peruvian coast. The Pemvian presi­
dent, General Juan Antonio Pezet, acceded to 
Spain’s demands for an indemnity in return 
for the islands, but the ensuing furor among 
his countrymen enabled General Mariano Ig- 
nacio Prado to oust him in 1865. Prado forged 
an alliance with Ecuador, Bolivia, and Chile 
and declared war against Spain in 1866; that 
year the South American allies defeated the 
Spanish fleet off Callao, Pem, thus effectively 
ending the Spanish intervention, although 
the treaty formally ending hostilities was not 
signed until 1879.
Talara, community, Piura departmento, 
northwestem Pem, on the Pacific Ocean. 
Rebuilt and developed by the International 
Petroleum Company (which provided work­
ers’ housing, hospitals, and schools), it is a 
refining and shipping port for Pem’s main oil- 
producing region. To the Southwest, near the 
foot of the La Brea Mountains is the site of 
the pits (where Spaniards boiled tar to caulk 
their ships) and of Pem’s first oil well, dug 
(not drilled) in 1850. Commercial production 
began after 1914. Pop. (1990 est.) 89,500.
Talät Pa§a, in full mehmed talät pa§a 
(b. 1874, Edime, Ottoman Empire [now in 
Turkey]—d. March 15, 1921, Berlin, Ger.), 
leader of the Young Turks, Ottoman states­
man, grand vizier (1917—18), and leading 
member of the Ottoman government from

Talät Pa§a, portrait by an unknown 
artist
By courtesy of the Topkapi Saray Muzesi Mudurlugu,
Istanbul

1913 to 1918. A man of swift and penetrating 
intelligence, Talät was an idealist, forceful but 
never fanatical or vengeful.

The son of a minor Ottoman official, Ta­
lät joined the staff of the telegraph Company 
in Edime, but he was soon arrested (1893) 
for subversive political activity. Released two 
years later, he was appointed chief secretary 
of posts and telegraphs in Salonika (modem 
Thessaloniki, Greece) and rendered important 
services to the Young Turk cause. In 1908 
he was dismissed for being a member of the 
Committee of Union and Progress (CUP), 
the conspiratorial nucleus of the Young Turk 
movement. After the Young Turk Revolu­
tion of 1908, however, he became deputy for 
Edime in the Ottoman Parliament, and in 
1909 he was appointed minister of the inte­
rior. He became minister of post and then the 
secretary-general of the CUP (1912).

Before the outbreak of World War I, Ta­
lät sided with the Allied powers. In 1914, 
however, under the influence of Enver Pa§a, 
minister of war and one of the triumvirate, 
the Ottoman Empire entered the war on the 
side of Germany. Talät, as minister of the 
interior, had to take responsibility for the de- 
portation of the Armenians from the empire’s

eastern provinces, open to Russian influence, 
to Syria and Mesopotamia; some historians 
blame him for the barbarity of the Operation, 
which resulted in the death of some 600,000 
Armenians.

In 1917 he became the grand vizier; he re­
signed on Oct. 14, 1918, shortly before the 
Ottoman capitulation to the Allies. In Novem­
ber, together with Enver Pa$a and Cemal Pa$a, 
he fled to Germany, where he was killed by 
an Armenian three years later.
Talaud Islands, Indonesian kepulauan  ta- 
la u d , also spelled talaur , or talaut, islands 
administered from Manado as part of Su­
lawesi Utara provinsi (“province”), Indonesia. 
The group includes Karakelong (the largest), 
Salebabu, Kabumang, and numerous islets, 
with a total area of 495 square miles (1,281 
square km). The coast of Karakelong Island is 
steep except on the southem shore, which is 
fringed by a wide reef. The seven tiny Nanusa 
Islands lie northeast of Karakelong. Forested 
and with hills rising to 2,231 feet (680 m), the 
Talauds produce ebony and ironwood as well 
as copra, sago starch, and nutmeg. The in­
habitants are mostly Christian; historically the 
islands were subject to the princes of Sangihe. 
The principal town and Capital is Beo. Pop. 
(1971) 15,683.
Talavera de la Reina, town, Toledo 
provincia, in the comunidad autónoma (“au­
tonomous community”) of Castile-La Man- 
cha, central Spain, on the northem bank of 
the Tagus River near its confluence with the 
Alberche. The town originated as the Roman 
Caesarobriga and was conquered by King Al­
fonso VI in 1082. Alfonso XI gave it to his 
queen, Maria of Portugal, whence its appel­
lation de la Reina (“of the queen”). Historie 
monuments include the town walls, with 18 
watchtowers, dating from the 12th and 13th 
centuries; the Gothic Church of Santa Maria 
la Mayor; the Mudéjar Church of Santiago; 
and a 15th-century bridge over the Tagus.

From the 16th Century it was an important 
centre for woolen manufactures but was even 
more noted for its silk, pottery, and tiles. In the 
18th Century the ceramic industry declined, 
although it was revived to some extent in the 
20th Century. The royal silk factory, estab­
lished in 1748, was closed in 1851. Economie 
recovery in the 20th Century has been largely 
the result of the irrigation of land on the right 
bank of the Tagus, which has facilitated the 
cultivation of new crops such as cereals. Agri­
culture is the main occupation, with tobacco 
and cotton crops forming the basis of much 
local industry. Pop. (1981) 64,136.
talbïyah, in Islam, the formulaic pronounce- 
ment labbaykah allähummah labbaykah (“at 
your service, O Lord, at your service”), recited 
especially during a pilgrimage when pious 
Muslims perform the ƒawäf—i.e., walk around 
the sacred shrine of the Ka'bah. The question 
whether the talbïyah is obligatory or merely 
a commendable tradition has been much dis- 
cussed, but Muslim theologians have reached 
no consensus. All Muslim sects and theologi­
cal schools within Islam thus continue to use 
the talbïyah during pilgrimages and on other 
religious occasions. There are several longer 
versions of talbïyah that have been attributed 
to certain prominent Muslims, particularly to 
Muhammad and the Companions, and even 
to such pious figures from the past as Adam 
and Noah.
Talbot, Charles: see Shrewsbury, Charles 
Talbot, Duke and 12th Earl of.
Talbot, John: see Shrewsbury, John Talbot, 
Ist Earl of.
Talbot, Richard: see Tyrconnell, Richard 
Talbot, Earl of.
Talbot, William Henry Fox (b. Feb. 11, 
1800, Melbury Abbas, Dorset, Eng.—d. Sept.
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17, 1877, Lacock Abbey, near Chippenham, 
Wiltshire, Eng.)» English chemist, linguist, ar­
chaeologist, and pioneer photographer, best 
known for the development of the calotype, 
an early photographic process that was an 
improvement over the daguerrotype of the 
French inventor Louis J. M. Daguerre. Tal­
bot’s calotypes involved the use of the photo­
graphic negative, from which multiple prints 
could be made, and had his method been an­
nounced but a few weeks earlier, he and not 
Daguerre would probably have been known 
as the founder of photography.

Talbot was educated at Harrow and at Trin­
ity College, Cambridge, and published many 
articles in the fields of mathematics, astron­
omy, and physics. He briefly served in Parlia­
ment (1833-34) and in 1835 published his first 
article documenting a photographic discovery, 
that of the paper negative. These so-called 
photogenic drawings were basically contact 
prints on light-sensitive paper, which unfortu- 
nately produced dark and spotty images. In 
1840 he modified and improved this process 
and called it the calotype (later the talbotype). 
Unlike the original process, it used a much 
shorter exposure time and a development pro­
cess following exposure. Talbot patented the 
process in 1841 and was reluctant to share his 
knowledge with others, which lost him many 
friends and much information. In 1842 Tal­
bot received a medal from the British Royal 
Society for his experiments with the calotype.
Talbot’s Pencil of Nature (1844-46), pub­

lished in serial form, was the first book with 
photographic illustrations. It depicts the be- 
ginnings of photography primarily through 
studies of art objects and architecture. In 1851 
he discovered a way of taking instantaneous 
photographs, and his “photolyphic engraving” 
(patented in 1852 and 1858), a method of us­
ing printable steel plates and muslin sereens to 
achieve quality middle tones of photographs 
on printing plates, was the precursor to the 
development in the 1880s of the more suc­
cessful halftone plates.
talbotype (photography): see calotype.
tale, common silicate mineral that is distin­
guished from almost all other minerals by 
its extreme softness (it is the soffest Standard 
mineral on the Mohs scale of hardness). Its 
soapy or greasy feel accounts for the name 
soapstone (steatite) given to compact aggre­
gates.

Tale from Shabry, Urals, U.S.S.R.
By courtesy of the Field Museum of Natural History, Chicago; 
photograph, John H. Gérard— EB Inc.

Since ancient times, soapstones have been 
employed for carvings, Ornaments, and Uten­
sils; Assyrian cylinder seals, Egyptian scarabs, 
and Chinese statuary are notable examples. 
Soapstones äre resistant to most reagents and 
to moderate heat; thus, they are especially 
suitable for sinks and counter tops. Tale is also 
used in lubricants, leather dressings, toilet and 
dusting powders, and certain marking pencils. 
It is used industrially in ceramics, to which it 
imparts ä low shrinkage coëfficiënt; in paint, 
paper, and rubber as a filier; in insecticides as 
a carrier; and in roofing materials.

Tale is found as a metamorphic mineral 
in veins, in foliated masses, and in certain 
rocks. It is often associated with serpentine, 
tremolite, forsterite, and almost always with 
carbbnates (calcite, dolomite, or magnesite) in 
the lower metamorphic facies. It also occurs 
as an alteration product, as from tremolite or 
forsterite.

One of the remarkable features of tale is its 
simple, almost constant composition; tale is 
a basic magnesium silicate, Mg3Si4O10(OH)2. 
Unlike other silicates, even closely related 
ones, tale appears to be unable to accept iron 
or aluminum into its structure to form chem- 
ical-replacement series, even though an iron 
analogue of tale is known, and the structurally 
related chlorite forms at least a partial se­
ries between iron and magnesium end-mem- 
bers. Tale is distinguishable from pyrophyllite 
chemically or optically. For detailed physical 
properties, see silicate mineral (table).
Talca, formerly san  agustin  de talca , 
Capital of Talca province and Maule region, 
central Chile, in the Central Valley neär the 
Rio Maule. Founded in 1692, it was destroyed 
by earthquakes in 1742 and 1928; completely 
rebuilt, it is now a major urban centre mid- 
way between Santiago, 160 mi (260 km) to 
the north-northeast, and Concepción. It lies 
in the nation’s greatest wine-making zone and 
contains Chile’s largest match industry as well 
as shoe, biscuit, bed, chocolate, and noodle 
factories; paper and flour mills; distilleries; 
foundries; and a tannery. A transportation 
hub, Talca is on the Pan-American Highway 
and the main north-south railroad. Branch 
railroads run east and west from the city, and 
a road crosses the Andes into Argentina. Pop. 
(1982 prelim.) 126,200.
Talcahuano, city, Concepción province, Bio- 
Bio region, south central Chile, lying on a 
small peninsula that forms the southwestem 
shore of Bahia (Concepión Bay), Concepción, 
just north-northwest of the city of Concepción 
{q.v.), for which it became the outport after 
an earthquake in 1730. Talcahuano is now a 
major port and Chile’s main naval station; it 
is also an important commercial, fishing, and 
manufacturing centre. Lumber, hides, wool, 
für, and coal are the main exports; machin­
ery is imported. Industries include fishing and 
fish canning, flour milling, and petroleum 
refining. Nearby is the large, modern Steel 
plant at Huachipato, the San Vicente Chemi­
cal complex and resort, and the Chilean Naval 
Academy. In Talcahuano harbour is moored 
the “Huäscar,” the Peruvian ironclad captured 
by Chile in 1879, during the War of the Pa­
cific. Talcahuano is linked by both road and 
railroad to Concepción. Pop. (1984 est.) 216,- 
866.

Taldy-Kurgan, oblast (administrative re­
gion), southeastem Kazakh Soviet Socialist 
Republic, with an area of 45,750 sq mi (118,- 
500 sq km). Its southem boundary is the 
Ili River. In the southeast the Dzhungarian 
Alatau Mountains, which border China, rise to 
over 13,000 ft (4,000 m) and are the origin of 
the Karatal and other rivers that cross a sandy 
plain to discharge into Lake Balkhash in the 
northwest. The climate is Continental, and an­
nual precipitation varies from 5 in. (125 mm)
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in the plain to 32 in. in the mountains. The 
population is concentrated in the river valleys 
and foothills, in which cereals (including rice), 
legumes, and sugar beets are grown, largely on 
irrigated land. Fine-fleeced sheep graze on the 
alpine meadows in summer and on the steppe 
and semidesert pastures of the Balkhash area 
in winter. Lead and zinc are mined at Tekeli. 
Major cities include Taldy-Kurgan, the Capi­
tal, Tekeli, Panfilov, Ushtobe, and Sarkand. 
In the population, Kazakhs slightly outnum- 
ber Russians. Pop. (1983 est.) 689,000.
Taldy-Kurgan, city and administrative cen­
tre of Taldy-Kurgan oblast (administrative re­
gion), Kazakh Soviet Socialist Republic, on 
the left bank of the Karatal River and in the 
westem foothills of the Dzhungarian Alatau 
Mountains. It grew up on the site of Gavrilovka 
village, founded in the second half of the 19th 
Century, and it developed particularly after 
the construction of a branch line from the 
Turk-Sib Railway in 1949. Food, construction 
materials, and diverse light industries predom- 
inate. The city has three parks, the largest of 
which half encircles the city; industrial and 
agricultural colleges; and a medical school. 
Pop. (1983 est.) 100,000.
Tale of Genji, The, Japanese genji mono- 
gatari, masterpiece of Japanese literature by 
the Lady Murasaki Shikibu, written toward 
the start of the 1 Ith Century. It is considered 
the oldest full novel in the world arid one 
of the finest. Most of the story is concerned 
with the loves of Prince Genji and the differ­
ent women in his life. The work is supremely 
sensitive to human emotions and the beauties 
of nature; but the tone darkens as it proceeds, 
to reflect a Buddhist conviction of the vanity 
of this world; The Tale of Genji, translated by 
Arthur Waley, was published in 1935. A new 
translation by Edward G. Seidensticker was 
published in 1976.
Talence, town, Gironde département, Aqui­
taine region, Southern suburb of Bordeaux, 
southwestem France. It is a centre for jet air­
craft production and has light industry and 
wine making. An extension of Bordeaux Uni­
versity, with housing for 30,000 students, was 
erected there in the 1960s and has since be­
come a major educational and research centre. 
Pop. (1982) 34,455.
Talensi (people): see Tallensi.
talent, unit of weight used by the ancient 
Hebrews, Egyptians, Greeks, and Romans* 
among other ancient peoples. The weight of 
a talent and its relationship to its major sub- 
division, the mina {q.v.), varied considerably 
at different times and places in the ancient 
world. The most common ratio of the talent 
to the mina was probably 1:60.

The Hebrew talent, or kikkor, probably of 
Babylonian origin, was the basic unit of weight 
among the ancient Hebrews. In the sacred 
system of weights, the talent was equal to 50 
sacred minas. The Talmudist talent was equal 
to 60 Talmudist minas.

The talent was also an important unit of 
weight among the Greeks, who undoubtedly 
borrowed it from eastem neighbors. The At- 
tic talent, which equalled 60 Attic minas, is 
estimated as having weighed about 58 pounds 
(25.8 kilograms). It was certainly smaller than 
(perhaps half the size of) the Hebrew talent.
Talented Tenth (1903), concept espoused by 
black educator and author W.E.B. Du Bois, 
emphasizing the necessity for higher education 
to develop the leadership capacity among the 
most able 10 percent of U.S. Negroes. Du Bois 
was one of a number of black intellectuals 
who feared that what they saw as the overem- 
phasis on industrial training (as evidenced,
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for example, by the plan proposed by Booker
T. Washington in the 1895 Atlanta Compro­
mise, q.v.) would confine blacks permanently 
to the ranks of second-class citizenship. In 
order to achieve political and civil equality, 
Du Bois stressed the importance öf educating 
Negro teachers, professional men, ministers, 
and spokesmen, who would earn their special 
privileges by dedicating themselves to “leaven- 
ing the lump” and “inspiring the masses.” The 
phrase Talented Tenth first appeared in Du 
Bois’ The Negro Problem (New York, 1903).
Taliesin (fl. 6th Century a d ), one of five poets 
renowned among the Welsh in the latter part 
of the 6th Century, according to the Historia 
Britonum attributed to Nennius (flourished c. 
796). The Book of Taliesin, the oldest sur- 
viving copy of his works (written about 700 
years after his time), contains a variety of po­
ems, some on religious themes, some arcane 
religious verses that belong to Celtic mytho- 
logical traditions and that are very difficult 
to decipher, and some that refer to known 
historical figures. Among the last, the poet 
praises Urien, king of the ancient Welsh ter­
ritory of Rheged (the modern shires of Wig- 
town and Kirkcudbright in south Scotland), 
and laments the loss of Owain, son of Urien. 
A eulogy to Cynan Garwyrt ap Brochfael, king 
of Powys, attributed to Taliesin, suggests that 
the poet may have been a native of Powys, 
Wales. A monument honouring him stands 
on the banks of Geirionydd Lake in Caemar- 
vonshire.
Taliesin East and West, the two homes, as 
well as architectural schools, of the architect 
Frank Lloyd Wright. Taliesin East, locaied 
near Spring Green, Wis., was begun in 1911 
and was rebuilt after fires in 1914 and 1925. 
Taliesin West, near Scottsdale, Ariz., was be­
gun in 1938 as a winter home for Wright and 
his students.

Both structures were continually renovated 
and added to until Wright’s death in 1959, 
after which they continued to be occupied by 
members of the Wright Foundation. Wright 
was of Welsh descent and named his homes 
after the Welsh bard Taliesin.
Tälikota, Battle of (January 1565), con- 
frontation between the forces of the Hindu raja 
of Vijayanagar and the four Muslim sultans of 
Bijäpur, Bidar, Ahmadnagar, and Golconda 
in the Indian Deccari. The armies numbered 
several hundred thoüsand with large contin- 
gents of elephants. The battle seems to have 
been decided by the Muslim artillery and the 
capture and execution of the ruling Hindu 
minister Räma Räya.
The Capital city of Vijayanagar was captured, 

destroyed over a period of five months, and 
never reoccupied. The Raja and Räma Räy- 
a’s brother Tirumala retired to Penukonda, 
where the latter usurped the throne (1570). 
The battle was decisive in breaking up the Vi­
jayanagar Empire, a Telugu domination over 
the Tamil and Kannada South. It also began 
a final Muslim penetration lasting until the 
end of the 18th Century.
Talimu Pendi (China): see Tarim Basin.
talion, Latin lex talionis, principle devel­
oped in early Babylonian law that criminals 
should receive as punishment precisely those 
injuries and damages they had inflicted upon 
their victims. Many early societies applied this 
“eye-for-an-eye and tooth-for-a-tooth” princi­
ple quite literally.

In early Palestine, injury and bódily mutila- 
tion as well as theft were considered private 
wrongs. It was not for the state to punish the 
offender; the matter was to be settled between 
the person who inflicted the injury and the one 
injured. The same attitude prevailed in early

Rome. Talion was the ultimate satisfaction a 
plaintiff might demand, but not mandatory; 
the injured person could obtain satisfaction 
with money if he wished.

On the principle that two different persons 
could not have exactly the same bodily mem­
bers, the Palestinian sages enacted a law by 
which the injured party could not demand an 
eye from the person who caused the loss of 
his eye but could demand the value of his eye. 
This led to the abolition of talion in Palestine. 
In Rome by the 5th Century bc, fines had 
begun to replace talion in many instances (see 
delict).

Until the end of the 18th Century, talion 
provided the rationale for such corporal pun- 
ishments as flogging, branding, mutilation, the 
stock, and the pillory. The principle still serves 
as a partial basis for the assessment of fines 
against minor offenders.
ta'liq script, in Arabic calligraphy, cursive 
style of lettering developed in Iran in the 10th 
Century. It is thought to have been the creation 
of Hasan ibn Husain Ali of Fars, but, because 
Khawaja Abdul Mali Buk made such vast im- 
provements, the invention is often attributed 
to him. The rounded forms and exaggerated 
horizontal strokes that characterize the täliq 
letters were derived primarily from the riqd 
script. The ornateness and sloping quality of
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Ta‘liq script from KuHiyät-i Sa'di, calligraphy by 
Firözbakht ibn Isfahänshäh, 1416 (London, India 
Office Library, MS. Ethé 1118, fol. 362v)
By courtesy of the India Office Library, London

the written line had roots in the towqi script of 
Ibn Muqla (died 940). Designed specifically to 
meet the needs of the Persian language, tdliq 
was used widely for royal as well as daily cor- 
respondence until the 14th Century, when it 
was replaced by nastdllq. See nasta'lïq script.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Talish Mountains, Persian kühhä-ye 
tavälesh , Russian talyshinskiye gory , 
mountain chain, northwestem Iran, in the 
northwest section of the Elburz Mountains, 
extending southeastward from the Azerbai- 
jan S.S.R. border to the lower part of the 
Safid Rüd (Safid River). Few peaks rise above
10,000 ft (3,000 m). The humid subtropical 
Coastal lowlands along the Caspian Sea lie at 
the eastern base of the mountains.
talisman, object bearing a sign or engraved 
character and thought to act as a charm to 
avert evil and bring good fortune. See amulet.
talit (Judaism): see tallit.
talking drum, any of various types of drums 
that, by imitating the rhythm and the rise 
and fall of words in languages, are used as 
communication devices. Such drums occur in 
East and West Africa, Melanesia, and South­
east Asia.

Five varieties of dündün pressure drums of 
the Yoruba and the atumpani and fontomfron 
of the Ashanti are especially notable. They 
send messages up to 20 miles (32 kilometres),

where other drummers relay them, quickly 
spreading tribal news.
tall (hill): see teil. For specific sites, see under 
substantive word (e.g., Far'ah, Tall al-).
Tall ad-Daba’a (Egypt): see Per Ramessu.
Tall al-Harïrï (archaeological site, Syria): see 
Mari.
Tall al-Müqayyar (Iraq): see Ur.
Tall Bastah (city, Egypt): see Bubastis.
Tall-e Bakün, prehistorie Iranian site located 
near Persepolis in Färs ostän (province). The 
site, continuously inhabited from c. 4200 to 
c. 3000 bc, is the oldest yet discovered in

Vessel with geometrie design, from 
Tall-e Bakun, c. 3500 bc; in the 
Oriental Institute, Chicago
By courtesy of the Oriental Institute, the University of 
Chicago

that area of Iran. Excavations in 1928 by the 
University of Berlin and in 1932 by the Uni­
versity of Chicago uncovered several building 
levels, numerous flint implements, stamp and 
button seals, and many animal and human 
figurines. The painted pottery found at Tall-e 
Bakun displays a seemingly inexhaustible va­
riety of geometrie pattems and animal motifs 
and is especially important for the study of 
early Iranian art.
tall oil, dark, odorous liquid by-product of 
the sulfate (kraft) process of paper manufac­
ture, used after refining to make coatings, siz­
ing for paper, paint, varnish, linoleum, drying 
oils, emulsions, lubricants, and soaps. Tall oil 
is principally a mixture of resin acids, such 
as abietic acid, and fatty acids, such as oleic 
and linoleic acids, with some sterols and other 
compounds. It is obtained by chemically treat­
ing the cooking liquor used in the Operation 
of pulping wood for paper.
tall tale, narrative that depicts the wild 
adventures of extravagantly exaggerated folk 
heroes. The tall tale is essentially an oral 
form of entertainment; the audience appreci- 
ates the imaginative invention rather than the 
literal meaning of the tales. Associated with 
the lore of the American frontier, tall tales 
often explain the origins of lakes, mountains, 
and canyons; they are spun around such leg- 
endary heroes as Paul Bunyan, the giant lum- 
beijack of the Pacific Northwest; Mike Fink, 
the rowdy Mississippi River keelboatman; 
and Davy Crockett, the backwoods Tennessee 
marksman. Other tall tales recount the su­
perhuman exploits of westem cowboy heroes 
such as William F. Cody and Annie Oakley. 
Native to the New England region are the tales 
of Captain Stormalong, whose ship was driven 
by a hurricane across the Isthmus of Panama, 
digging the Panama Canal, and Johnny Ap- 
pleseed, who planted apple orchards from the 
east coast to the westem frontier. Washington 
Irving, in the History of New York (1809), and 
later Mark Twain, in Life on the Mississippi 
(1883), made literary use of the tall tale;

One of the few examples of the tall tale



not native to the United States is found 
in the German collection Baron Munchau- 
sen’s Narratives of His Marvelous Travels and 
Campaigns in Russia (1785); it includes such 
humorous tales as one about the soldier who 
loaded his rifle with a cherry pit, fired it into 
the head of a stag, and later found a cherry 
tree rooted in its head.
Tall Za'tar, also called zaätar , former 
Palestinian refugee camp, Jabal Lubnän mu­
häfazah (govemorate), central Lebanon, north 
of Beirut, near Nabay. The camp was the last 
large Muslim outpost in the midst of the pre- 
dominantly Christian inhabited area of north 
Lebanon and had a population estimated at
15,000 in the mid-1970s. During the Lebanese 
civil war (that began in the spring of 1975) 
between Muslims and Christians, the camp 
was decimated in August of 1976 after a 52 
day siege by Christian militiamen aided by 
Syrian troops. About 1,600 people died dur­
ing the siege, 4,000 were wounded, and 6,000 
surrendered, the rest remaining in the camp, 
later to be placed in other settlements in 
Lebanon. The destruction of Tall Za'tar in the 
Lebanese civil war completed the partitioning 
of Lebanon between Muslims in the south 
and Christians in the north.
Talladega, city, seat of Talladega County, 
east central Alabama, U.S., in the foothills 
of the Appalachian Mountains. Founded in 
1834 on the site of an Indian village on the 
edge of Creek land, its name was derived 
from the Indian words talla and dega, mean­
ing “bordertown.” In 1813 Andrew Jackson’s 
Tennessee Volunteers defeated a large force of 
Creek Indians there. The city is in an agricul­
tural region, with marble, limestone, and iron 
deposits, which form the basis for its indus­
tries. Talladega College was founded in 1867. 
A division of the Talladega National Forest is 
to the east. Inc. 1835. Pop. (1980) 19,128.
Talladega Mountains, low-lying segment of 
the Appalachian Mountains, along the border 
of Clay and Talladega counties in east central 
Alabama, U.S. Rising to Mt. Cheaha (2,407 
ft [734 m]), the highest point in Alabama, the 
pine- and hardwood-cövered mountains are 
mainly within the eastern division of the Tal­
ladega National Forest. In August 1540 the 
Spanish explorer Hemando de Soto led his 
expedition through the region, which in 1847 
was briefly a focus for gold-mining activities.
tallage, in medieval Europe, a tax imposed by 
the lord of an estate upon his unfree tenants. 
In origin, both the amount and the frequency 
of levies was at the lord’s discretion, but by 
the 13th Century tallage on many estates had 
already become a fixed charge. In England, 
from the late 12th Century, tallage had be­
come established as the name of a royal tax 
levied on estates in the king’s possession and 
on boroughs. The latter produced the major 
revenue from the tax, London’s contribution 
alone often amounting to more than one-third 
of the whole. King John (reigned 1199-1216) 
levied tallages frequently, and the practice was 
attacked in the Magna Carta (1215). From the 
late 13th Century, when borough representa­
tives began to be summoned to Parliament, 
parliamentary taxation of boroughs and of the 
king’s estates began to be preferred to tallage. 
The last royal tallage in England was taken in 
1312.
Tallahassee, city, capital of Florida, U.S., 
seat (1824) of Leon County, in the north­
ern part of the state. In 1539 Hernando de 
Soto discovered an Indian village in the area. 
Seven Franciscan missions were established, 
with their headquarters at Ft. San Luis (1633), 
which was destroyed by Gov. James Moore 
of South Carolina during Queen Anne’s War 
(1702-13) to punish the Spanish for incit- 
ing Indian attacks against English settlers. In 
1821, when Florida became an American ter­

ritory, it had two capitals, St. Augustine and 
Pensacola, As a central location between the 
two, Tallahassee (derived from a Creek Indian 
word meaning “old town”) became the capital 
in 1824. The porticoed capitol building, begun 
in 1839, acquired its dome in 1902 and its 
south wing in 1947; it now forms the frontage 
to a new skyscraper capitol (completed 1977). 
During the Civil War Tallahassee was far re­
moved from the significant battle areas, al­
though there was an engagement (March 6, 
1865) at Natural Bridge, 9 mi (14 km) south 
(now a state historie site) to repulse a Union 
march on the city, which was the only capital 
of a Confederate state east of the Mississippi 
not captured by Union forces. Tallahassee is 
a key wholesaling and distribution point for 
the surrounding lumbering, cotton, and cat- 
tle-raising region. It is the seat of Florida Agri­
cultural and Mechanical University (1887), 
Florida State University (1857), and Tallahas­
see Community College (1965). Prince Achille 
Murat, nephew of Napoleon I, and his wife, 
Catherine Willis, great-grandniece of George 
Washington, were early residents. Inc. 1825. 
Pop. (1980) city, 81,548; metropolitan area 
(smsa), 190,220; (1982 est.) 201,700.
Tallahatchie River, river rising in Tippah 
County, Mississippi, U.S., and flowing 230 
mi (370 km) in a southerly direction to join 
the Yalobusha River just north of Green- 
wood in Leflore County. The upper section 
of the river (above the influx of the Yocona 
and Coldwater rivers) is sometimes called the 
Little Tallahatchie. Immediately southeast of 
Sardis, Miss., is a dam, constmcted in 1940 
for flood control. Tallahatchie is probably de­
rived from a Choctaw Indian word meaning 
“rock stream.”
Tallapoosa River, river rising in the Pied­
mont area of westem Georgia, U.S., west of 
Atlanta, and flowing Southwest in an irreg­
ulär, steplike course for about 268 mi (431 
km), joining the larger Coosa River just north 
of Montgomery, Ala., to form the Alabama 
River. Its only large tributary is the Little Tal­
lapoosa, which joins it about midway in its 
course. All but the lower part of the drainage 
basin of about 4,500 sq mi (11,700 sq km) 
lies in the Alabama-Georgia Piedmont. The 
falls at Tallassee, Ala., the chief city on the 
Tallapoosa, about 43 mi upstream from its 
mouth, and a steep gradiënt above the latter 
have prevented use of the river for navigation. 
Three private power dams (Martin, Yates, and 
Thurlow) above Tallassee have impounded 
the Tallapoosa to create reservoirs, including 
Lake Martin, for river control, power, and 
recreation.

The name Tallapoosa is of Creek origin, and 
many Indian villages were along the banks of 
the lower river before the 19th Century. The 
Battle of Horseshoe Bend during the Creek 
War (1814) was fought near what is now the 
northem end of Lake Martin, north of Dade- 
ville, Ala. This battle, in which Andrew Jack­
son defeated the Creeks, is commemorated by 
the Horseshoe Bend National Military Park 
(1956).
tallboy (fumiture): see highboy.
Tallchief, Maria (b. Jan. 24, 1925, Fairfax, 
Okla., U.S.), ballet dancer of North American 
Indian descent noted for fine technique and 
considered one of the United States’ greatest 
ballerinas.

After studying with Bronislawa Nijinska, 
Tallchief joined the Ballet Russe de Monte 
Carlo in 1942 and soon became a leading 
dancer. In 1947 she was guest artist at the 
Paris Opéra, and in 1948, the year in which 
it gave its first public performance, she joined 
the New York City Ballet and was for a time 
its prima ballerina. In 1960 Tallchief joined 
the American Ballet Theatre, but she returned 
to the New York City Ballet three years later 
and remained with the Company until 1965.
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She then served for a number of years as 
artistic director of the Lyric Opera Ballet in

Maria Tallchief in Swan Lake
Martha Swope

Chicago before founding the Chicago City 
Ballet in 1980. Tallchief particularly excelled 
in the roles created for her by George Balan- 
chine (to whom she was married, 1946-52). 
Her performances in The Firebird, Orpheus, 
The Nutcracker, Sylvia Pas de Deux, Scotch 
Symphony, Pas de Dix, and The Ground 
Symphony are among Tallchief s most highly 
acclaimed.
Tallchief, Marjorie (b. Oct. 19, 1927, Fair­
fax, Okla., U.S.), ballerina, dance teacher, and 
the first American ever to become the pre­
mière danseuse étoile at the Paris Opéra.

She studied primarily with Bronislawa Nijin­
ska and David Lichine and performed with 
several dance Companies: the American Ballet 
Theatre (1944-46), the original Ballet Russe 
de Monte Carlo (1946-47), the Grand Ballet 
du Marquis de Cuevas (1947-57), Ruth Page’s 
Chicago Opera Ballet (guest artist, 1956-58), 
the Paris Opéra Ballet (1957-62), and the 
Harkness Ballet (1964-66).
Tallchief s most famous roles included those 

in Annabel Lee (1951), Romeo and Juliet 
(1955), Camille (1958), Pastorale (1961), and 
Ariadne (1965). She taught at the Dallas Civic 
Ballet Academy and helped her sister Maria 
Tallchief to found the Chicago City Ballet 
(1980).
Tallemant des Réaüx, Gédéon (b. Oct. 2, 
1619, La Rochelle, Fr.—d. Nov. 10, 1692, 
Paris), French writer of entertaining and in­
formative Historiettes, or short biographies.
The son of a Huguenot banker, Tallemant 

took degrees in civil and canonical law at 
Paris, but he abandoned his position as con- 
seiller au parlement and began to frequent

Tallemant des Réaux, engraving
By courtesy of the Bibliotheque Nationale, Paris
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literary circles. In 1646 he married his cousin 
Elisabeth de Rambouillet, thus gaining en­
tree into the elegant society of the Hotel de 
Rambouillet and the acquaintance of many 
of the leading literary figures whose lives are 
described in his work.

The Historiettes, completed in about 1659, 
were published in 1834-35. They contain a 
mass of information about leading men in 
Parisian society and French public life from 
the beginning of the 17th Century. The Mar­
quise de Rambouillet gratifiéd his curiosity 
with stories of the reigns of Henry IV and 
Louis XIII that have real historical value. A 
good listener and an acute if somewhat ma- 
licious observer, he also sought out well-in- 
formed authorities (such as Boisrobert on 
Richelieu and Racan on Malherbe), with the 
aim of recording anything of interest that was 
not in printed histories. The new, sometimes 
disturbing information about prominent peo­
ple was at first decried, but research has done 
much to establish its reliability. Much of Tal- 
lemant’s material, recorded so near to the 
actual event, can be considered a firsthand 
source and has been useful as a corrective to 
later interpretations.
Tallensi, also spelled talensi, a people of 
northem Ghana who speak a language of the 
Gur branch of the Niger-Congo language fam­
ily. They grow millet and sorghum as staples 
and raise cattle, sheep, and goats on a small 
scale. Their normal domestic unit is the po- 
lygamous joint family of a man and his sons 
(and sometimes grandsons) with their wives 
and unmarried daughters. Married daughters 
live with their husbands in other communi­
ties, commonly nearby.
Talleyrand(-Périgord), Charles-Maurice
de, p r i n c e  d e  B e n é v e n t  (b. Feb. 2, 1754, 
Paris—d. May 17, 1838, Paris), French states­
man and diplomat noted for his capacity for 
political survival, who held high office during 
the French Revolution, under Napoleon, at 
the restoration of the Bourbon monarchy, and 
under King Louis-Philippe.
Education and clerical career. Talleyrand 

was the son of Charles-Daniel, comte 
de Talleyrand-Périgord, and Alexandrine de

ralleyrand, detail of a portrait by 
^lerre-Paul Prod’hon, 1809; in a 
Drivate collection, Paris
Biraudon—Art Resource/EB Inc.

Damas d’Antigny. His parents came from 
Did, aristocratie families but were not rich. 
Charles-Maurice was sent to be nursed in a 
Paris suburb, where, when he was four years 
Did, he is said to have fallen off a ehest of 
irawers, dislocating his foot. It is possible, 
lowever, that his clubfoot was congenital, 
inked, perhaps, to a brain disorder. At any 
*ate, Talleyrand’s clubfoot was of Cardinal im- 
Dortance in his choice of career.

As Talleyrand could not follow the family 
tradition by going into the army, his parents 
intended him for the church. From the age of 
eight he was a pupil at the Collége d’Harcourt 
in Paris, and at 15 he became an assistant 
to his uncle Alexandre, then coadjutor to the 
archbishop of Reims, in the hope that the 
luxurious life led by the princes of the church 
would awaken in him a taste for an ecclesi­
astical career. He liked what he saw, and in 
1770 entered the seminary of Saint-Sulpice in 
Paris. There he certainly learned theology, but 
he also read, in the seminary’s large library, 
the works of the Philosophes, the contempo­
rary progressive thinkêrs. Thus he began his 
political education and acquired a skepticism 
regarding men and affairs that was never to 
leave him. In addition, while still a seminar- 
ian, he took his first mistress.

Expelled for his conduct (1775), he never­
theless received minor orders in April of that 
year and was, six months later, nominated by 
the King as abbot of Saint-Denis, at Reims. In 
March 1778 Talleyrand received his degree in 
theology from the Sorbonne, and in Decem­
ber 1779 he was ordained. The following day 
his uncle Alexandre, archbishop of Reims, ap­
pointed him his vicar general.

At that time Talleyrand appeared to be a typ­
ical court cleric, spending more time with the 
most fashionable wits and beauties of the day 
than with churchmen. Yet he did not devote 
all his time to pleasure; he believed in his fu­
ture and dësired above all to become a bishop. 
The surest way to his goal was appointment 
to the well-paid post of agent general of the 
clergy, who represented the French church in 
its dealings with the French government in 
the interval between meetings of the Assem­
bly of the Clergy, which were held regularly 
every five years. Talleyrand was appointed 
agent general in 1780. There were, in fact, 
two agents general, but his colleague’s repu­
tation had been undermined, and Talleyrand 
was in practice the sole representative of the 
French church between 1780 and 1785. He 
seems to have taken his role very seriously; in 
any case, he showed great energy in defending 
the controversial privileges of the church. He 
fought vigorously for the right of the church 
to retain all its property. He also tenaciously 
defended ecclesiastical jurisdiction against the 
encroachments of royal justice, argued for the 
continued exemption of the clergy from ordi­
nary taxes, and played a part in raising the 
Standard of living of the lower clergy. His ac­
tivities brought him into regulär contact with 
various ministers of the crown. His participa­
tion in the meetings of the Assembly of the 
Clergy gave him an exceptional opportunity 
to acquire parliamentary experience. Finally, 
his activities won him the coveted bishopric: 
in November 1788 he was appointed bishop 
of Autun. When he took possession of his see 
on March 15, 1789, the Revolution was ön 
the verge of breaking out.

During the Revolution, Talleyrand’s first 
task was to prepare the elections to the States 
General, the National Assembly in which the 
Estates were separately represented. The as­
sembly had not met in France since 1614 
and was now summohed for May 5, 1789. 
Talleyrand, elected by his clergy as their 
deputy, like all delegates had prepared a list 
of grievances. His list contained demands for 
reforms in the status of the clergy as well as 
for a constitution that would provide a rep­
resentative government guaranteeing equality 
for all citizens, especially fiscal equality, thus 
abolishing those fmancial privileges that he 
had defended four years earlier. This was the 
first of a series of reversals that were to be 
characteristic.
At the solemn opening of the States General 

at Versailles, Talleyrand attracted immediate 
attention and soon acquired great influence. 
During the earlier deliberations, the clergy 
and the nobility wanted to sit in separate

chambers, as they had previously; Talleyrand, 
however, favoured uniting the three orders 
into one National Assembly, and his proposal 
was accepted. To the astonishment of his fel­
low bishops who remembered the zeal with 
which he had once defended church rights, 
Talleyrand urged the repeal of the tithe and 
the nationalization of French church prop­
erty. The land thus appropriated was to be 
used to pay off the state’s debts. When na­
tionalization was voted on Nov. 2, 1789, 
Talleyrand emerged as one of the most rev­
olutionary deputies, and when he celebrated 
mass at the Festival of the Federation on July 
14, 1790, in commemoration of the taking 
of the Bastille the year before, he seemed 
the veritable “bishop of the Revolution.” The 
same month, Talleyrand succeeded in having 
the Civil Constitution of the Clergy adopted, 
which, without papal approval, completely re- 
organized the French church on a democratie 
basis. The first bishop to take the oath of loy- 
alty to this constitution, he also consecrated 
the first bishops elected according to the new 
procedure. The resulting excommunication by 
the Pope did not distress Talleyrand, who was 
already planning to leave the church. It no 
longer offered sufficiënt scope for his ambi­
tion, and, since, under the law expropriating 
the church he had been deprived of his prop­
erty, a bishopric could no longer satisfy his 
monetary needs. Elected administrator of the 
département of Paris in January 1791, he re­
signed as bishop of Autun.

Talleyrand’s skill as a clever negotiator was 
noted, and when at the close of 1791 the 
French government wanted to prevent En­
gland and Prussia from joining Austria in a 
coalition against France, the foreign minis­
ter sent Talleyrand to London to persuade 
England to remain neutral. Arriving in Lon­
don in January 1792, Talleyrand proposed to 
William Pitt, the prime minister, that both 
countries guarantee each other’s territorial in- 
tegrity. Returning to Paris in March without 
a definite answer from the British, Talleyrand 
persuaded the new foreign minister to appoint 
the young marquis de Chauvelin as ambas­
sador to London and returned there as his 
assistant. The two men arrived in London on 
April 29, just after France had declared war 
on Austria, with whom Prussia then allied 
itself. Although Talleyrand secured a declara- 
tion of neutrality from the British government 
oh May 25, the storming of the Tuileries 
palace by the Paris mob on June 20 made 
his position difficult, and he left London on 
July 5. The overthrow of the monarchy on 
August 10 and the massacre of royalist pris- 
oners in September alienated what sympathy 
the London government had for France and, 
at the same time, made it advisable for Tal­
leyrand to leave Paris. After drafting—as a 
pledge of loyalty to the Provisional Executive 
Council—a circular to all European govern­
ments attributing responsibility for the events 
of August 10 to Louis XVI, he obtained a 
passport to go to London in a private capac­
ity. Arriving on September 18, he made every 
effort to avert war with Great Britain, but the 
invasion of Belgium by the French, followed 
by the execution of Louis XVI in January
1793, made war inevitable. Talleyrand, who 
had been denoünced in the National Conven­
tion (the assembly elected after the overthrow 
of the monarchy), also became undesirable in 
England, where the most counterrevolution- 
ary of the French émigrés were demanding 
his expulsion. Expelled in January 1794, he 
embarked for the United States in March. 
He remained there for two years, engaging in 
profitable financial speculations that enabled 
him to rebuild his fortune.
During the Directory. After the fall, in July

1794, of Maximilien Robespierre, the chief 
instigator of the Reign of Terror, Talleyrand 
petitioned the National Convention to remove 
his name from the list of émigrés, as he had



left France on an official passport. His request 
was granted and he reached Paris in Septem­
ber 1796, immediately taking the seat in the 
Institut National (a creation of the National 
Convention reestablishing, in a new form, 
the 18th-century academies, among them the 
Académie Frangaise), to which he had been 
elected in his absence. The paper that he read 
there in July 1797, in which he concluded 
that France would be unable to recónquer its 
American colonies and should therefore at­
tempt to establish colonies in Africa, showed 
that he again hoped to enter politics. A few 
days later, his paper, which raised him in pub­
lic esteem, and his connections with a member 
of the ruling Directory gained him the post of 
foreign minister.

Talleyrand confirmed Napoleon’s conclusion 
of the Treaty of Campo Formio (October 
1797) following his great victories against Aus­
tria and negotiated the agreements annexed to 
the treaty, which are said to have brought him 
more than a million francs in bribes. Jointly 
with Napoleon he ürged on the Directory his 
idea of a military expedition to Egypt, which 
ultimately ended in failure. Talleyrand alone, 
however, was responsible for a breach be­
tween France and the United States, following 
the indignant withdrawal of three U.S. envoys 
from whom Talleyrand had demanded enor­
mous bribes. Acknowledging the failure of his 
policies, Talleyrand resigned, but after two 
years as foreign minister he had amassed an 
“immense fortune” that he deposited abroad.
During the Consulate and the empire. 

Five months after Talleyrand’s resignation, 
Napoleon retumed from Egypt, and, following 
his coup d’état of Nov. 9-10, 1799, estab­
lished the Consulate, consisting of him as the 
actual mier and two other consuls. Talleyrand 
supported him and returned to the foreign 
ministry on November 22. Talleyrand’s prin­
cipal aim was the pacification of Europe, 
and he began negotiation with the belligereiit 
countries. His negotiations with Austria and 
England resulted in the treaties. For the first 
time in six years, Europe was at peace. Tal­
leyrand contributed to the realization of Na­
poleon’s ambitious plans to remodel Europe 
by helping him to establish French supremacy 
in Italy, Germany, and Switzerland. Much to 
his own profit, he supervised the allocaton of 
numerous secularized church lands. At home 
Talleyrand urged the signing of the concordat 
between Napoleon and Pope Pius VII (July 
1801), which reestablished religious peace. 
Then, taking advantage of the concordat’s 
provisions, he married his mistress, Catherine 
Grand, the divorced French wife of an English 
employee of the British East India Company.

Talleyrand’s policy would have been com­
pletely successful had he been able to prevent 
the renewal of war between France and En­
gland in May 1803. This time, however, he 
did not resign. He had helped Napoleon estab­
lish himself as “consul for life” in 1802, and 
he continued to support him when Napoleon 
wanted to show that he would never come to 
terms with the Bourbons; Talleyrand there­
fore participated in one öf the most dreadful 
crimes. When Talleyrand and Joseph Fouché, 
the minister of police, leamed that a Bourbon 
prince, whom they believed to be the Duc 
d’Enghien, was planning the assassination of 
the First Consul, they advised his abduction. 
Although the Duke was living in neutral ter­
ritory, Talleyrand promised that he would 
smooth over any protests to the violation of 
international law. And so the Duc d’Enghien 
was kidnapped, arrested, and transferred to 
Paris, where he was tried, condemned, and 
executed. Later, Talleyrand tried to remove 
from the archives documents proving his in­
volvement. It was this crime that Consoli­
dated Napoleon’s power, and when on May 
18, 1804, he was proclaimed emperor, he ap­
pointed Talleyrand grand chamberlain, with 
an annual income of 500,000 francs.

Nevertheless, after 1805 Talleyrand’s influ­
ence diminished, and his advice was not always 
beneficial. Alarmèd by Napoleon’s insatiable 
ambition, which, as he clearly saw, could lead 
only to disaster, he resigned his office in Au­
gust 1807. It was not without pleasure that 
Napoleon accepted his resignation.

Between empire and restoration. Though 
no longer a minister, Talleyrand was still con- 
sulted by Napoleon, and in September 1808 
he accompanied Napoleon to a congress of 
European sovereigns at Erfurt, Prussia. There 
Talleyrand had secret talks with Tsar Alexan­
der I, urging him to oppose Napoleon, and 
thereafter conducted a clandestine correspon- 
dence with both Russia and Austria. This 
treasonable activity did not, in fact, involve 
Talleyrand in great risk, since it was approved 
by Fouché, the minister of police, who shared 
Talleyrand’s Opposition to Napoleon’s poli­
cies.
After Napoleon had annulled his marriage 

to the empress Joséphine, Talleyrand played a 
part in arranging the Emperor’s marriage with 
Marie-Louise of Austria, in the hope that this 
union would modify Napöleon’s ambition. 
But nothing, apparently, could accomplish 
that. After the disastrous retreat from his in­
vasion of Russia, Napoleon asked Talleyrand 
to retum to the foreign ministry in order to 
negotiate with the allies, but Talleyrand, who 
was already planning to restore the Bourbons, 
refused, unmoved by the Emperor’s anger. 
When the allies entered Paris, on March 31, 
1814, the Tsar took up residence at Tal­
leyrand’s mansion and was eventually con- 
vinced by him that only the restoration of the 
Bourbons could guarantee peace in Europe. 
Talleyrand persuaded the Senate to establish 
a provisional government of five members, 
including himself, and tö declare Napoleon 
deposed. The new government immediately 
recalled Louis XVIII, who on May 13, 1814, 
appointed Talleyrand his foreign minister.
During the Restoration and the July Mon­

archy. As France’s representative at the 
Congress of Vienna (1814-15), Talleyrand ex­
hibited his diplomatic skill to the füll, but it 
is doubtful whether it benefitted France. He 
managed to divide the Allies, urging Austria 
and England to conclude secret agreements 
with France to prevent Russia from annexing 
the whole of Poland and Prussia from an­
nexing the whole of Saxony. This new triple 
alliance succeeded in reducing the territorial 
claims of the other great powers and led to 
the agreement by which France retained the 
frontiers of 1792 (which were pushed back to 
those of 1790 after the Huiidred Days, the pe­
riod during which Napoleon reigned in Paris 
after his escape from Elba). In accepting the 
cession to Pmssia of the greater part of the left 
bank of the Rhine, however, Talleyrand cre­
ated a serious danger for France that became 
especially clear in 1870, 1914, and 1939.

Talleyrand remained in Vienna during the 
Hundred Days. On Louis XVIII’s retum to 
Paris, he was appointed president of the coun­
cil, while retaining the office of foreign min­
ister. The ultraroyaiists now in power were 
violently opposed to a ministry dominated by 
two former revolutionaries, Fouché and Tal­
leyrand, and Talleyrand was forced to resign. 
He then lived in retirement, writing his mem- 
oirs, until 1829, when his scheming political 
sense led him to ally himself with the Liberals 
in order to remove Charles X, the brother 
and successor of Louis XVIII. He established 
contact with Louis-Philippe and helped to 
make him king during the July Monarchy of 
1830. As ambassador to London, from 1830 
to 1834, he played a vital part in the ne­
gotiations between France and Great Britain 
that resulted in the creation of a neutral king­
dom of Belgium. His diplomatic career was 
crowned by the signing of an alliance between 
France, Great Britain, Spain, and Portugal in 
April 1834.
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Talleyrand died in 1838 and received the last 
sacraments, having signed, a few hours before 
his death, a document in which he declared 
himself reeonciled with the church. He was 
buried at his chäteau of Valengay. He had 
separated from his wife in 1815 and left no 
legitimate descendants. (J.Go./Ed.)
b i b l i o g r a p h y . Sou rces. Talleyrand’s M é ­
m o ire s  were edited by the Duc de Broglie, 5 vol. 
(1891-92; Eng. trans, of vol. 3-5, 1891-92). They 
are unreliable and should be used with discretion. 
A number of Talleyrand’s letters and dispatches 
have been published in the following works: G. 
Pallain, L a  M iss io n  d e  T a lley ra n d  ä  L o n d re s  en  
17 9 2  (1889), L e  M in is tè re  d e  T a lley ra n d  sou s  
le  D irec to ire  (1891), C o rresp o n d a n ce  in é d ite  du  
p r in c e  d e  T a lley rcm d  e t du  r o l L o u is  X V I I I  p e n ­
d a n t le  C on g res  d e  V ien n e  (1881), and L ’a m b a s ­
s a d e  d e  T a lle y r a n d  a  L on dres , 1 8 3 0 -1 8 3 4 , 2 vol. 
(1891); P. Bertrand, L e ttr e s  in ê d ite s  d e  T a lley ra n d  
ä  N a po léon , 1 8 0 0 -1 8 0 9  (1889); H. Huth and W.J. 
Pugh, T a lle y r a n d  in  A m e ric a  A s  a  F in a n c ia l P ro ­
m o ter , 1 7 9 4 -1 7 9 6 , 3 vol. (1942).

B io g ra p h ie s  a n d  m on ograph s. The basic biogra­
phy of Talleyrand is G. Lacour-Gayet, T alleyran d , 
1 7 5 4 -1 8 3 8 , 4  vol. (1928-34; 3 vol., 1979). A 
comprehensive biography in English is Jack F. 
Bernard, T a lle y r a n d  (1973). The study by E.L. 
Dard, N a p o lé o n  e t T a lley ra n d  (1935; Eng. trans. 
1937), should also be noted. The following biogra­
phies contain subjective judgments of Talleyrand: 
A. Duff Cooper, T a lley ra n d  (1932, reissued 1964); 
the Comte de Saint-Aulaire, T a lley ra n d  (1935); 
Crane Brinton T h e L iv e s  o f  T a lle y ra n d  (1936); G. 
Ferrero, T a lle y r a n d  ä  Vienne, 1 8 1 4 -1 8 1 5  (1940); 
L. Madelin, T a lle y ra n d  (1942); J. Bertaut, T al­
le y ra n d  (1945); and J. Orieux, T alleyran d , ou  
la  f u i te  au  d é se r t (1970), and T alleyran d: T h e  
A rt o f  S u rv iv a l (1974), all favourable accounts; 
R. Laforgue, T a lley ra n d , V h o m m e d e  la  F ran ce  
(1947), a psychoanalytical study; M. Missoffe, L e  
C o eu r  secre t d e  T a lley ra n d  (1956), on the roman­
tic life of Talleyrand; E. Tarle, T a lle y ra n d  (French 
trans, from the Russian, 1958), hostile; and L.S. 
Greenbaum, T a lley ra n d , S ta te sm a n -P r ie s t (1970), 
an original study of Talleyrand’s ecclesiastical ca­
reer before 1789.
Tallien, Jean-Lambert (b. Jan. 23, 1767, 
Paris—d. Nov. 16, 1820, Paris), French Revo­
lutionary who became a leader of the moder­
ates (Thermidorians) after he helped engineer 
the fall of Robespierre in 1794.

His political career began when, after taking 
part in the insurrection of Aug. 10, 1792, he 
became secretary of the Paris Commune and

Tallien, engraving by F. Bonneville, late 18th Century
H. Roger-Viollet

was elected to the National Convention, in 
which he sided with the more radical Monta- 
gnards against the Girondins. He voted for 
the execution of Louis XVI during the trial 
of the King (December 1792-January 1793). 
Later, as a member of the Committee of Gen­
eral Security, he was sent to organize army 
recruiting in southwestem France and to put 
down the rebels in Bordeaux.

Recalled to Paris in March 1794, Tallien
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initially supported the Committee of Public 
Safety, but he opposed the committee after it 
ordered the arrest of a noblewoman known 
as Madame Cäbarrus, whom the Committee 
accused of being his mistress. Denounced by 
Robespierre on June 12, 1794, Tallien con- 
spired with Paul Barras, Joseph Fouché, and 
others to overthrow him, which they did on 
July 27 (9 Thermidor).

After Robespierre’s fall, Tallien became a 
leader of the Thermidorian reaction, taking 
part in the Suppression of members of the Rev­
olutionary tribunals, the Jacobins, and some 
of his former colleagues whom he accused of 
being royalist sympathizers. As a member of 
the reconstructed Committee of Public Safety, 
he secured the release of Madame Cabarrus 
and married her on Dec. 26, 1794.

Under the Directory (1795-99), Tallien be­
came a member of the Council of Five Hun­
dred, but he had little influence because he 
was held suspect by all parties. He retained 
his seat until 1798, when he went to Egypt 
with Napoleon Bonaparte. Upon his retum to 
Paris (April 1801), he divorced his wife, who 
had already deserted him.

Tallien supported the First Restoration
(1814) and then the Hundred Days of 
Napoleon. Under the Second Restoration
(1815) , however, he was denied a pension and 
spent the rest of his life in poverty.
Tallinn, Russian tallin, German reval, 
formerly (until 1918) revel, city, capital of 
the Estonian Soviet Socialist Republic, on 
Tallinn Bay of the Gulf of Finland. A forti­
fied settlement existed there from the late Ist 
millennium bc until the lO th-llth Century 
ad , and there was ä town on the site in the 
12th Century. In 1219 it was captured by the 
Danes, who built a new fortress on Toompea 
hill. Trade flourished, especially after Tallinn 
joined the Hanseatic League in 1285. In 1346 
it was sold to the Teutonic Knights, and on 
the dissolution of the order in 1561 it passed 
to Sweden. Peter I the Great captured Tallinn 
in 1710, and it remained a Russian city until 
it became the capital of independent Estonia 
from 1918 until the annexation of Estonia by 
the U.S.S.R. in 1940. The city was occupied 
by German forces from 1941 to 1944 and was 
severely damaged.

Both in 1940 and again in 1944-49, many 
Estonian citizens of Tallinn were deported and 
imprisoned by Soviet forces for alleged con­
spiracy, collaboration with the Germans, and 
Opposition to collectivizatioh. Of those exiled,

Tallinn, Estonian S.S.R.
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a large Proportion settled in Sweden or North 
America, and some maintained contacts with 
associates in Tallinn. Russians immigrated to 
the Estonian capital, bringing to 35 percent 
(in 1970) the Proportion of Russians in the 
city’s population, while ethnic Estonians de- 
creased to about 56 percent.

Many relies of Tallinn’s long history survive 
or have been restored, especially on Toom­
pea hill and in the old, walled Lower Town. 
They include the 13th-century Toom Church, 
the Gothic Oleviste and Niguliste churches, 
the Great Guildhall of 1410, the 14th-century 
Rathus, and much of the old castle. Mod­
em Tallinn is a major commercial and fish­
ing port and industrial centre. Shipbuilding 
and machine building head a range of engi­
neering industries, and many consumer goods 
are produced. The cultural centre of Estonia, 
Tallinn has an academy of Sciences; polytech- 
nic, fine-arts, and teacher-training institutes; a 
music conservatory; and several theatres and 
museums. Pop. (1983 est.) 454,000.
T allis, Thomas (b. c. 1510—d. Nov. 23, 
1585, Greenwich, London), one of the most 
important English composers of sacred music 
before William Byrd (1543-1623). His style 
encompassed the simple Reformation service 
music and the great Continental polyphonic

Tallis, engraving by Niccolo Haym after a portrait by 
Gérard van der Gucht
By courtesy of the trustees of the British Museum; photograph, J.R. 
Freeman & Co. Ltd.

schools whose influence he was largely respon­
sible for introducing into English music.
Nothing is known of Tallis’ education. In 

1532 he held a post at Dover Priory and in 
1537 at St. Mary-at-Hill, London. His name 
appears in ä list of persons who in 1540 re­
ceived wages and rewards for services at the 
dissolution of Waltham Abbey in Essex. From 
Waltham he appears to have gone briefly to 
Canterbury and then to the Chapel Royal. In 
a petition to Queen Elizabeth I, made jointly 
with William Byrd in 1577, he refers to hav­
ing “served your Majestie and your Royall 
ancestors these fortie years,” but his appoint­
ment as a gentleman of the Chapel Royal can 
hardly have been before 1542.

On Jap. 21, 1575, Queen Elizabeth granted 
Tallis and Byrd the monopoly for printing 
music and music paper in England. The first 
publication under their license was a collec­
tion of 34 motets, 16 by Tallis and 18 by 
Byrd, entitled Cantiones sacrae, printed by 
T, Vautrollier in 1575. These Latin pieces, 
together with five änthems to English texts 
printed by John Day in his Certaine Notes . . .  
(1560-65), comprise all of his music that 
Tallis saw in print during his lifetime.

Tallis’ Latin works include a modest, un- 
named 4-part mass; a 5-part mass, Salve in- 
temerata, derived from his antiphon of the 
same name; a 7-part mass; and two settings 
of the Magnificat. He also made two settings 
of the Lamentations of Jeremiah, the first of 
which is among his most celebrated works. Fi­
nally, among his Latin pieces two in particu­

lar are often cited as demonstrations of Tallis’ 
supreme mastery of the art of counterpoint: 
the 7-part Miserere nostri, an extraordinary 
feat of canonic writing, involving retrograde 
movement together with several degrees of 
augmentation; and the famous 40-part Sperrt 
in alium, considered a unique monument in 
British music.

Tallis was one of the first composers to pro­
vide settings of the English liturgy. He has 
left settings of the Preces and Responses, the 
Litany, and a complete Service “in the Do- 
rian mode,” which consists of the morning 
and evening canticles and the Communion 
Service. There are also three sets of psalms, 
and a number of anthems.
Tallis’ keyboard music is regarded as sub­

stantial and significant. Of his 23 extant key­
board pieces, 18 occur in the mid-16th-century 
manuscript known as the Mulliner Book.
tallit, also spelled ta ut , tallis, or tallith,
plural TALLITHIM, TALITHIM, Or TALLISIM, 
prayer shawl worn by male Jews during the 
daily morning service (shaharit); it is also 
worn by the leader of the service during the 
afternoon service {minha). On Yom Kippur, 
males wear it for all five services and on Tisha 
be-Av only during the afternoon service.

Rectangular in shape, the wool (or some­
times silk) shawl has black or blue stripes with 
fringes (tzitzit) affixed to the four corners as 
the Bible prescribes (Numbers 15:38). Two 
fringes fall in front, two behind. Often an em- 
broidered collar is added, inscribed with the 
blessing to be recited when the tallit is put on. 
A pious Jew is often buried in his tallit after 
one of the fringes has been removed.
tallit qatan, also spelled tallith katan (Ju­
daism): see arba' kanfot.
tallow, odourless, tasteless, waxy white fat, 
consisting of suet (the hard fat about the kid- 
neys and loins of cattle, sheep, and horses) or 
similar vegetable substances. Tallow consists 
mainly of glyceryl esters of oleic, palmitic, 
and stearic acids. Tallow was used chiefly to 
make soap and candles until the development 
of synthetic Surfactants made it available for 
animal feeds and as a base for Chemicals 
and lubricants. Tallow is extracted by render- 
ing, cutting, or chopping the fatty tissue into 
small pieces that are boiled in vats or cooked 
in steam digesters, then collecting the fat by 
skimming or by centrifuging.
tallow tree {Sapium sebiferum), small tree, of 
the spurge family (Euphorbiaceae), native to

Tallow tree {Sapium)
Thase Daniel



China but much cultivated in the tropics for 
its tallow-producing seeds and elsewhere as an 
ornamental. The seeds are thickly coated with 
vegetable tallow from which candles and soap 
are made. It is a member of a 120-species 
genus of tropical trees, including S. jenmanii, 
of Guyana, which is a source of rubber, and 
S. biloculare, from northern Mexico, which is 
one of the small trees from which jumping 
beans come. The butter, or tallow, tree of 
Sierra Leone is Pentadesma butyracea, of the 
family Guttiferae (also called Clusiaceae).
Talma, Francois-Joseph (b. Jan. 16, 1763, 
Paris—d. Oct. 19, 1826, Paris), French actor 
and theatrical Company manager whose re­
forms in acting styles, stage costuming, and 
scenery made him a leading precursor of 19th- 
century French Romanticism and Realism.
Although Talma’s father, a dentist, wanted 

his son to become a dentist as well, young 
Talma spent his time instead in amateur the- 
atricals and made his professional debut at 
the Comédie-Francaise on Nov. 21, 1787, as 
Seide in Voltaire’s Mahomet. Influenced by 
his friend the painter David, he became one 
of the early advocates of historical costum­
ing when he appeared in a Roman toga and 
headdress in the small role of Proculus in 
Voltaire’s Brutus.
Until Nov. 4, 1789, Talma had taken only 

minor roles; on that day he took over the 
title role in Marie-Joseph-Blaise de Chenier’s 
anti-monarchical Charles IX  after it had been 
tumed down by other actors, who feared po­
litical difficulties. As expected, the play caused 
demonstrations in the theatre and aroused 
such dissension in the Company that the pro- 
republican Talma established a rival troupe 
known as the Théatre de la République. There 
he developed realism in staging and costum­
ing while producing classical French drama 
and translations of Shakespeare. In acting he 
insisted upon a realistic rather than a declam- 
atory style and made speaking pauses follow 
the sense of speeches rather than their metre.

Talma, lithograph by G. Engelmann
By courtesy of the Victoria and Albert Museum, London

In 1799, when the two Companies were re­
united at Talma’s theatre as the Comédie- 
Frangaise, he emerged as the supreme trage- 
diari of the era, winning the admiration and 
patronage of Napoleon. Talma wrote “Réflex­
ions sur Lekain et Part théatral” as a preface 
to the memoirs of the French actor Lekain. 
His last appearance was in Delaville’s Charles 
K /on June 3, 1826.
Talmud (Hebrew: Study, or Learning), in 
Judaism, scholarly interpretations and anno- 
tations on the Mishna—the first authoritative 
codification of Jewish oral laws, which was 
given its final form early iri the 3rd Century 
CE (Common Era) by Judah ha-Nasi—and on 
other collections of oral laws, including the 
Tosefta.
A brief treatment of the Talmud follows. For 

full treatment, see macropaedia: Judaism.
Each of two groups of Jewish scholars (amo- 

raim), one in Palestine and the other in Baby­

lonia, independently produced a Talmud. Al­
though the two groups addressed the same 
Mishna and consulted with one another, their 
work resulted in two separate collections of 
law, lore, and commentary. The amoraim of 
Palestine laboured for about two centuries, 
completing their work c. 400 ce, approxi­
mately one Century earlier than their counter- 
parts in Babylonia. The Babylonian Talmud 
(Talmud Bavli) is consequently more exten­
sive than the Palestinian Talmud (Talmud 
Yerushalmi) and, for that reason, more highly 
esteemed. Neither of the Talmuds covers ev­
ery section of the Mishna; some commentaries 
were never written, and, presumably, others 
have been lost.
In early manuscripts and printings, the com­

mentary on the Mishna was called Talmud, 
but in the Basel edition of 1578-81, the church 
censor changed the term Talmud to Gemara 
(Aramaic: Completion). This change was long 
the accepted terminology, with the term Tal­
mud reserved for the entire work (Mishna and 
Gemara combined). In recent years, however, 
many Talmudic scholars have retumed to the 
earlier usage.

The Talmud is, first and foremost, a legal 
Compilation, although it treats of matters from 
all areas of human interest. Its material is pre­
sented in a unique dialectical style in which ä 
piece of Talmudic text is focussed upon and 
all efforts to understand and interpret it are 
recorded. The religious beliefs of the Talmu­
dic rabbis are clearly reflected in the decisions, 
ideas, and attitudes of the Talmud, which 
considers both ritual and social law to be of 
divine origin.

Following completion of the Talmud, efforts 
were made to codify its contents. The first 
known attempts were Halakhot pesuqot (“De­
cided Laws”), attributed to Yehudai Gaon in 
the 8th Century, and Halakhot gedolot (“Great 
Laws”) by Simeon Kiyyara in the 9th Century. 
Although omitting the Talmud’s dialectics, 
both preserved Talmudic order and language. 
Later codifications were written in mono- 
graphic style (concentrating on one subject 
at a time). The most important of these are 
the Mishne Torah (“The Torah Reviewed”) 
by Maimonides in the 12th Century, the Sefer 
ha-turim (“Book of Rows or Parts”) by Ja­
cob ben Asfier in the 14th Century, and the 
Shulhan 'arukh (“The Prepared Table”) by 
Joseph Karo in the 16th Century. The Shulhan 
\arukh, which concentrates on the Sefardic 
tradition, was annotated by the Ashkenazic 
codifier Moses Isserles in the 16th Century. In 
that form it became the Standard code for all 
Jewry.

There is also a large body of interpretive lit­
erature on the Talmud. In the 1 Ith Century, 
an important commentary was produced in 
Europe by Rashi (Rabbi Shlomo Yitzhaqi). 
His grandsons—Rabbis Isaac, Samuel, and 
Jacob—treated the Talmud as it had treated 
the Mishna and thereby established the inter­
pretive method of tosafot that was adopted 
throughout Europe and that influenced the Se­
fardic commentaries of such writers as Ram- 
ban (Moses ben Nahman) and Ran (Nissim 
ben Reuben Gerondi).
Another form of Talmudic literature arose in 

the 7th Century, when written replies (respon- 
sa) were given by scholars to legal and religious 
questions. Responsa literature has continued 
to the present day; major authorities in the 
Middle Ages included Maimonides, Ramban, 
and Ran.

Because study in the ancient academies was 
conducted orally, it is not known when the 
Talmud was first written down. The Pales­
tinian Talmud was first printed in Venice in 
1523-24 and the Babylonian Talmud in Spain 
c. 1482. The Standard Version, first printed in 
Vilna in 1886, carries on each page a portion 
of the Mishna and its related Talmud, com­
mentaries, and references.
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The Talmud has continued to be of major 
importance to Orthodox Jews throughout the 
world. Since the establishment of the modern 
state of Israel in 1948, Conservative Jewry häs 
increased its interest in Talmudic study, while 
some leaders of Reform Jewry have adopted 
Talmudic dialectic and the responsa form of 
interpretation. Modern Talmudic scholarship 
is centred in Israel and the United States.
Talmud Bavli (Jewish writ): see Babylonian 
Talmud.
Talmud Torah (Hebrew: Study of the To­
rah), since late medieval and early modern 
times, an elementary School under Jewish aus- 
pices that places special emphasis on religious 
education. Some Talmud Torahs concentrate 
on Talmudic studies as a preparation for en­
trance into a yeshiva (school of higher rabbinic 
learning), but others have broadened their 
curricula to provide a more general education 
in an atmosphere that is still predominantly 
religious.
Talmud Yerushalmi (Jewish writ): see Pales­
tinian Talmud.
talon: see claw.
Talon, Jean(-Baptiste), comte (count) 
d ’Orsainville (b. c. 1625, Chälons-sur- 
Mame, Fr.—d. Nov. 24, 1694, Paris), French 
statesman and the first intendant of New 
France (Canada), who tried unsuccessfully to 
develop its economy.

Talon entered the French military adminis­
trative services when he was 28 and, in 1653, 
became intendant in the army of the French 
military leader the Vicomte de Turenne. In 
1655 he was appointed intendant of the Bel­
gian province of Hainaut, and in 1665 he 
became intendant of New France, a position 
that made him responsible for all civil admin­
istration in the colony and for collaboration 
with military leaders. King Louis XIV and his 
minister Jean-Baptiste Colbert wanted Talon 
to achieve economic independence for the 
colony. To that end Talon encouraged Immi­
gration and population growth by attempting 
to clear the land for settlements and by diver- 
sifying the economy in hopes of introducing 
industrialization and a three-way trade system 
among Canada, the West Indies, and France. 
His efforts were thwarted, however, by insuf­
ficiënt time and by lack of aid from France.

Talon retumed to France in 1668 but was 
persuaded to go back to Canada in 1670. 
There he became increasingly concerned with 
the colony’s position in the world and the 
threat posed by the English. To counter that 
threat he encouraged exploration, hoping to 
reinforce French claims in North America and 
to make the St. Lawrence colony central to 
French colonizing activities. The church and 
business monopolies resisted his efforts, and 
much of his work was undone after he left in 
1672. Back in France, he was made first valet 
of the king’s wardrobe and secretary of the 
king’s privy chamber. He received the title of 
comte d’Orsainville in 1675.
Tälpur, also spelled tälpura, or tälpuri, 
Baluchi tribe that fumished a number of Mus­
lim amirs in the Upper and Lower Sind, when 
the region was nominally a part of the Durräni 
kingdotn of Afghanistan. One of their leaders, 
Mir Fath ‘Ali Khän, set himself up as the rais, 
or viceroy, of Sind in 1783. He settled amica- 
bly with two Afghän expeditions for recovery 
of arrears of tribute, and by his death in 1802 
Tälpur mle was firmly established in Sind. 
The Tälpur, native to Baluchistan, claimed 
no saintly descent and were not as populär as 
their predecessors, the Kalhörä; but they did 
succeed in imposing peace in the area for 40 
years and establishing a reasonably efficiënt 
administration.
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The Tälpur Consolidated and extended the 
Sind government at Hyderäbäd and recov­
ered Karächi. The British saw the Sind as 
the gateway to Afghanistan and, after years of 
increasing pressures, annexed the territory in 
1843.
Tam, Jacob ben Meir (b. 1100, Ramerupt, 
Fr.—d. June 9, 1171, Troyes), French Jew, an 
outstanding Talmudic authority of his time, 
who was responsible for a series of far-reach- 
ing decisions governing relationships between 
Christians and Jews in medieval Europe. Hè 
was also one of the most eminent of the 
French tosaphists (commentators on particu­
lar passages in the Talmud).

Tam was the grandson of Rashi, the 
renowned 1 lth-century Talmudic commenta­
tor. As a symbol of Jewry, he was attacked in 
1147 by a band of crusaders, who wounded 
his head five times as revenge for the five 
wounds that the Jews allegedly inflicted on 
Christ. Saved from death by a passing knight, 
he fled to neighbouring Troyes. There he be­
came a leading participant in the rabbinical 
synods that began in about 1160.

The synods developed rules to govern the 
relations between Christians and Jews, who 
were living on closer terms because of chang­
ing historical conditions. Tam was foremost 
in settling the terms from the Jewish side. The 
key ordinances of Rabbenu (“Our Teacher”) 
Tam provided that (1) disputes between Jews 
were to be resolved by the Jewish authorities; 
(2) the law of Rabbenu Gershom (c. 960—c. 
1028/40) abrogating polygamy was essentially 
reinforced; and (3) no Jew could lightly chal­
lenge the legality of a Jewish deed of divorce.

Tam’s major legal work is Sefér ha-yashar 
(first published in 1811 in Vienna; “Book of 
the Righteous”). It contains explanations of 
30 tractates of the Talmud, as well as responsa 
(authoritative answers to questions about Jew­
ish law). He also wrote religious poetry, some 
of which was later incorporated into the He­
brew prayer book.
tama, formally mitama, in Japanese reli­
gion, a soul or a divine or semidivine spirit; 
also an aspect of a spirit. Several mitama 
are recognized in Shintö and folk religions. 
Among them are the ara-mitama (with the 
power of ruling), the kushi-mitama (with the 
power of transforming), the nigi-mitama (with 
the power of unifying, or harmonizing), and 
the saki-mitama (with the power of blessing). 
Some shrines pay homage to a particular mi­
tama of a deity, such as the separate shrines 
dedicated to the ara-mitama and the nigi- 
mitama of the goddess Amaterasu.
Tamale, town, north-central Ghana. Sur­
rounded by villages with high population den- 
sities, it lies 600 feet (183 m) above sea level 
on a plain 22 miles (35 km) east of the White 
Volta River. With its modern buildings and 
wide streets, Tamale serves as the region’s ed­
ucational centre, having several teacher-train- 
ing colleges, several secondary schools, and 
facilities for artisan training. The Vemacular 
Literature Bureau there also provides news­
papers and literature for mass literacy cam­
paigns. The town is a focus for agricultural 
trade and has cotton-milling and shea-nut en- 
terprises. The main road northward from Ku- 
masi passes through Tamale, and other roads 
reach it from east and west. Since the mid- 
1970s, government aid has emphasized road 
reconstmction, market expansion, industrial 
development, and sanitation improvements. 
Pop. (1987 est.) 151,069.
tamale, Spanish tam al, plural tamales, in 
Mexican cuisine, small steamed cake of dough 
made from com (maize). In preparation of 
tamales, masa harina, fine-ground com treated 
with unslaked lime, is made into a thick paste.

Tamanrasset and the Ahaggar (Hoggar) mountains, Algeria
Dominique Darbois

For each tamale the masa dough is spread on 
a com husk, a small amount of filling added, 
and the whole wrapped into a package and 
tied with a strip of husk. The tamales are 
steamed üntil cooked through.

There are dozens of local variations in the 
dough and filling for tamales. Banana leaves 
form the wrappers on the Gulf Coast and 
in the Yucatan. The uchepos of Morelia and 
tamales dulces of Jalisco employ fresh rather 
than dried com. Fillings may contain meat, 
cheese, chilis, herbs, fish, and vegetables in 
savoury or sweet combinations; some tamales 
are even cooked “blind,” with no filling.

Tamales were known from antiquity in Mex­
ico. Several varieties were described by con­
temporary historians of the conquest of Mex­
ico by Spain.
Taman Negara National Park, park in 
the south-central part of the Malay Penin­
sula, West Malaysia, occupying 1,677 square 
miles (4,343 square km). Established in 1938 
as King George V National Park, it consists 
largely of tropical rain forest and also en- 
compasses the country’s highest mountain— 
Mount Tahan (7,175 feet [2,187 m])—a 
wide plateau, game-fish rivers, and limestone 
outcroppings. Wildlife includes the elephant, 
tiger, leopard, bear, seladang (wild ox), sam- 
bar, rhinoceros, and Malayan tapir.
Tamang, also called murmi, people of Nepal 
living in the mountains northwest, north, and 
east of the Käthmändu Valley. Their num­
bers were estimated to be about 611,000 in 
the late 20th Century. The Tamang speak a 
language of the Tibeto-Burman family. They 
are Buddhist in religion. Most of them draw 
their living from agriculture, but in some areas 
they work as day labourers and porters. Some 
have served, along with other Nepalese ethnic 
groups, as the Gurkha soldiers of the British 
and Indian armies.
They tracé their descent along patemal lines 

and have patrilineal clans, some of which 
do not intermarry. Some Tamang clans per- 
mit marriage with other neighbouring peoples, 
such as the Newar, Gurung, and Magar.
Tamano, city, Okayama ken (prefecture), 
Honshu, Japan, on a channel of the Inland 
Sea, opposite Takamatsu, on Shikoku. The 
city is composed of the former towns of Tama, 
Hibi, and the port pf Uno. Tamano was a 
small fishing village during the Tokugawa pe­
riod (1603-1867). The opening of Uno port 
and a major railway in the early 20th Century, 
however, made it an important transport cen­
tre. Industry is based on shipbuilding and re­
lated activities. The Kibitsu Temple, founded 
in the 4th Century, is an architectural highlight 
of the city. Pop. (1985) 76,957.
Tamanrasset, also called (after 1981) ta- 
menghest, formerly fort laperrine, town, 
southem Algeria. Located in the mountain­
ous Ahaggar (Hoggar) region on the Wadi 
Tamanrasset, the town originated as a military 
outpost, guarding trans-Saharan trade routes. 
It has become an important way station on 
the north-south asphalt road called the Träns- 
Sahara Highway via üorthem Algeria which

reached Tamanrasset in 1980. Although the 
desert climate is mitigated by the town’s ele­
vation of 4,521 feet (1,378 m), some of the 
world’s highest known shade temperatures (ex- 
ceeding 100° F [38° C]) have been recorded 
there at the Jules Carde Observatory.

The town is a Tuareg Berber oasis settlement 
where citrus fruits, peaches, apricots, dates, 
almonds, figs, cereals, and corn (maize) are 
grown. Its red houses and magnificent, rugged 
scenery make Tamanrasset a tourist attraction 
during the cooler months.

The surrounding region, located entirely 
within the Sahara, is a vast, extremely dry 
area. Its physiography includes the Grand 
Ergs (sand dunes) Occidental and Oriental 
in the west and northeast and the Tademait 
Plateau (a sandstone and limestone escarp­
ment [hamada]) in the north. The Ahaggar 
is an arid mountainous plateau (more than
3,000 feet [900 m] above sea level) extending 
about 965 miles (1,550 km) north-south and 
1,300 miles (2,092 km) east-west and culmi- 
nating in Tahat, a peak 9,852 feet (3,003 m) 
in elevation. Eroded sandstone plateaus (tas- 
silis) extend from the Ahaggar. The sparse 
population of this region is partly settled and 
partly nomadic. The nomads principally in- 
habit the valleys of Atakor (the highest areas 
of the Ahaggar) and graze camels and goats 
where the scant rainfall is enough to support 
a steppelike growth of grasses.

In 1905 Charles-Eugène Foucauld, the 
French explorer and ascetic, built his her­
mitage in the town of Tamanrasset, where 
he compiled a Tuareg language grammar and 
dictionary. A memorial column was erected 
near the spot where he was assassinated in 
1916. The Museum of the Hoggar specializes 
in Tuareg exhibits. Pop. (1987 prelim.) mun., 
38,146.
Tamaqua, borough, Schuylkill county, east- 
central Pennsylvania, U.S., on the Little 
Schuylkill River. The area was settled in 1799, 
and its name derives from the Iroquois In­
dian word for “land of the beaver.” After the 
opening of the horse-drawn Little Schuylkill 
Railroad in 1831, the town prospered as an 
anthracite-coal mining centre. Light manu­
factures (Chemicals, textiles, and metal fabri- 
cating) are now the economie mainstay. Inc. 
1833. Pop. (1984 est.) 8,482.
Tamar, River, tidal estuary in northem Tas- 
mania, Australia, formed by the confluence

The River Tamar at Launceston, Tasmania
Frederick Ayer— Photo Researchers/EB Inc.



of the North and South Esk rivers. It extends 
40 mi (65 km) northwest to enter Bass Strait 
at Port Dalrymple, the mouth of the estuary. 
The latter was named in 1798 by the explorers 
George Bass and Matthew Flinders and was 
the site in 1804 of George Town, the first set­
tlement. About 2 mi wide, the River Tamar 
is navigable over its entire length to the port 
of Launceston, but larger ships use wharves 
closer to the mouth at Bell Bay, Australia’s 
largest aluminum-production complex, and at 
Beauty Point and Inspection Head. Fertile ter- 
races, supporting orchards and sheep farms, 
line the river, which is paralleled by the East 
and West Tamar highways. The name Tamar 
was taken from a stream flowing between 
Comwall and Devon, England.
Tamar, River, river in southwestem England, 
rising within 4 mi (6 km) of the Bristol Chan­
nel and flowing south to the English Channel 
by Plymouth Sound. For most of its length of 
61 mi (98 km) it forms the historie boundary 
between the counties of Devon and Comwall. 
Its estuary, like those of its lower tributaries, 
Tavy, Lynher, and Tiddy, is a banier to east- 
west Communications, which are carried by 
ferry at Torpoint and the Tamar Road Bridge 
upstream of the railway bridge at Saltash. The 
sheltered, deepwater estuary known as the 
Hamoaze is the site of Plymouth Naval Base 
and Devonport dockyard, both notable British 
Royal Navy installations.
tamarau, also spelled tam araw (Anoa min- 
dorensis), small species o f buffalo (q.v.).
Tamaricales, the tamarisk order of dicotyle- 
donous flowering plants comprising three 
families (Tamaricaceae, Frankeniaceae, and 
Fouquieriaceae) of trees, shmbs, and herbs 
usually found in temperate and subtropical 
steppes, deserts, and salt deserts and along the 
margins of salt lakes and seacoasts.

The plants are characterized by radially sym­
metrical bisexual flowers with four to seven 
sepals, which persist in the mature fruit, and 
petals. The plant is also distinguished by a 
one-chambered ovary, which has several to 
many ovules that develop into seeds bearing a 
tuft of hairs at one end. The order is consid­
ered to be evolutionarily advanced and related 
to the willow order (Salicales; q.v.), both of 
which are thought to have been derived from 
the violet order (Violales; q.v.), probably from 
the family Flacourtiaceae of that order.

The tamarisk family (Tamaricaceae) con­
tains four genera: Tamarix, 54 species; Reau­
muria, 20 species; Myricaria, 10 species; and 
Hololachna, 2 species. All but Reaumuria are 
large shmbs or small trees with minute flow­
ers bome in dense, feathery inflorescences 
(clusters). Reaumuria is a small shmb with 
relatively large solitary flowers. The leaves of 
all tamarisks are alternately produced on the 
twigs but are so small, scalelike, and closely 
appressed that the sterns look bare. The flow­
ers have 4 to 10 stamens (male pollen-pro- 
ducing stmetures), a 3- or 4-parted style (the 
upper part of the female stmcture, which bears 
the pollen-receptive surfaces, or Stigmas), and 
slightly fused sepals. Of horticultural interest 
are the false tamarisk (Myricaria germanica); 
the Athel tree, or salt tree (Tamarix aphylla); 
and the salt cedar, or French tamarisk (T. 
gallica).

The alkali-heath family (Frankeniaceae) has 
four or possibly five genera (Frankenia, 25 
species; Anthobryum, 4 species; Niederleinia, 
3 species; Hypericopsis, 1 species; and, ques- 
tionably, Petrusia, 1 species). These are tropi­
cal and temperate, salt-tolerant herbs or softly 
woody shmbs with jointed sterns, opposite 
leaves, and flowers having 4 to 10 stamens 
like those of the tamarisks but with only one 
style and free, unconnected sepals. The foliage 
is characteristic in that the leaves and twigs 
are in opposite pairs, each pair rotated at right 
angles on the stem relative to the pairs im­

mediately above and below. Of horticultural 
interest are the alkali heath (Frankenia gran- 
difolia) and several species of the same genus, 
which are cultivated as rock-garden novelties 
for their matlike growth forms, hairy, inrolled 
leaves, and small, pink or white flowers.

The candlewood family (Fouquieriaceae) 
contains two genera (Fouquieria, nine species; 
and Idria, one species) of thomy, small-leaved 
plants native to warm, dry regions of south­
westem North America. The flowers differ 
technically from those of the other two fam­
ilies in having a tubular corolla (fused pe­
tals), 10 to 17 stamens with hairy filaments 
(basal parts), and three styles arising from a 
three-lobed ovary. The most notable plants of 
this family are the ocotillo (q.v.), or coach- 
whip cactus (Fouquieria splendens), and the 
boojum tree (q.v.; Idria columnaris).
tamarin, any of certain marmoset species. 
See marmoset.
tamarind (Tamarindus indica), evergreen 
tree, of the pea family (Fabaceae), native to 
tropical Africa. It is widely cultivated in other 
regions as an ornamental and for its edible 
fmit. The tree grows to about 24 metres (80

Tamarind (Tamarindus indica)
Walter Dawn

feet) tall and has altemate, pinnately com­
pound (feather-formed) leaves; the leaflets are 
about 2 centimetres (3A inch) long. The yel­
low flowers, about 2.5 cm across, are bome 
in small clusters. The fmit is a plump pod 
7.5-24 cm long that does not split open. It 
contains one to 12 large, flat seeds embedded 
in a soft, brownish pulp. This portion of the 
fmit is widely used in the Orient in foods, 
beverages, and medicines.
tamarisk, any of 54 species of shmbs and 
low trees in the genus Tamarix (family Ta­
maricaceae). Tamarisks and false tamarisks 
(Myricaria, 10 species) grow in salt deserts, 
by seashores, in mountainous areas, and in

Tamarisk (Tamarix)
F.M. Roberts—Ostman Agency

other semi-arid localities from the Mediter­
ranean region to Central Asia and northem
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China. Many have been introduced into North 
America. They have deep-ranging roots and 
long, slender branches with numerous small, 
gray-green, scalelike leaves. Clusters of small 
pink flowers, hanging at the ends of branches 
or from the tmnks, give the plants a feathery 
appearance. Each flower has 4 or 5 free sepals, 
4 or 5 petals, and from 4 to 10 stamens. The 
petals and stamens arise from a fleshy disk. In 
Tamarix the stamens are separate; in Myri­
caria they are united. The fruit is a capsule 
with numerous seeds; each seed has a long 
tuft of hairs at one end.

Tamarisks are valued for their ability to 
withstand drought, soil salinity, and salt-water 
spray. The salt cedar, or French tamarisk (T. 
gallica), is planted on seacoasts for shelter; it 
is cultivated in the United States from South 
Carolina to California. The Athel tree (T. 
aphylla), which sometimes grows to about 18 
metres (60 feet), has jointed twigs and minute 
ensheathing leaves and is used as a windbreak 
in desert areas. T. ramosissima (or T. pen- 
tandra) and T chinensis, with denser flower 
clusters, are frequently cultivated as omamen­
tals.
tamäshä, erotic form of Indian folk drama 
begun in the early 18th Century in Mahäräsh- 
tra. In all other forms of Indian folk theatre, 
men are cast in the major roles. The leading 
female role in tamäshä, however, is played by 
a woman. Tamäshä plays, which are known 
to be bawdy, originated as entertainments for 
encamped armies. In the 20th Century they 
became commercially successful.
Tamatave (Madagascar): see Toamasina.
Tamaulipas, state, northeastern Mexico, on 
the Gulf of Mexico. It is bounded by the 
United States (north), the Gulf (east), Veracruz 
and San Luis Potosi (south), and San Luis Po- 
tosi and Nuevo León (west). The central and 
southem portions of its 30,650-sq-mi (79,384- 
sq-km) territory are mountainous, but there 
are extensive, fertile plains in the north. The 
sandy, lagoon-dotted Coastal zone is sparsely 
inhabited. With varied climates and Vege­
tation, numerous crops (sorghum, soybeans, 
safflower, com [maize], sugarcane, tobacco, 
cotton, coffee, and fruit) can be cultivated, 
and agriculture is the state’s main industry. 
The Gulf of Mexico fisheries are an impor­
tant resource. Large areas are irrigated. Live- 
stock raising, preparation of istle (agave) fibre, 
and copper mining are additional sources of 
income. In 1957 a pipeline was opened to 
carry gas into the United States. Tamauli­
pas produces a third of Mexico’s natural gas 
and increasing quantities of petroleum. There 
are petrochemical plants in Ciudad Madero 
and Reynosa. Many miles of paved high­
way have been completed, bringing all of the 
towns within easy reach of each other, and 
the Monterrey-Tampico railway traverses the 
state, passing through Ciudad Victoria (q.v.), 
the state capital. Other principal cities are 
Tampico, Ciudad Madero, Nuevo Laredo, 
Matamoros, and Reynosa (qq.v.). The larger 
cities all possess airports. Pop. (1980) 1,924,- 
484.
tamaya, in the Shintö religion of Japan, a 
memorial altar dedicated to the spirits of de­
ceased ancestors. The tamaya is not found in 
all homes observing Shintö because Buddhist 
practices dominate Japanese funerary rites. 
But in priestly or strict Shintö households the 
tamaya is placed on a lower level than the 
commonly found family altar, the kamidana 
(“god-shelf’). It contains a mirror or a tablet 
(tamashiró) listing the names of the deceased 
family members.
When a death occurs, before the body is 

removed for burial the spirit of the deceased 
is asked to stay behind and to guard the



Tamayo, Rufino 528

house. The name of the deceased is listed on a 
tamashiro, and offerings are made to the spirit 
daily for the first 50 days following death. The 
tablet is then placed in the tamaya for regu­
lär worship along with other family ancestors. 
Compare butsudan.
Tamayo, Rufino (b. Aug. 26, 1899, Oaxaca, 
Mex.), Mexican painter who combined mod­
em European painting styles with Mexican 
folk themes.

Tamayo attended the School of Fine Arts, 
Mexico City, but was dissatisfied with the

Rufino Tamayo, 1965
Cornell Capa— Magnum

traditional art program and thereafter studied 
independently. He then became head of the 
department of ethnographic drawing at the 
National Museum of Archaeology (1921-26) 
in Mexico City, where he became interested 
in pre-Columbian art. Tamayo reacted against 
the epic proportions and political rhetoric of 
the paintings of the Mexican muralists, who 
had dominated the country’s art production 
since the Mexican Revolution. Instead, he 
chose to work on small canvases, using Cub- 
ist, Surrealist, and other European styles and 
fusing them with a basically Mexican subject 
matter involving figures, still lifes, and ani­
mals. By the 1930s he had become a well- 
known figure on the Mexican art scene. He 
exhibited his paintings at the Venice Biennale 
in 1950, and the success of his work there led 
to international recognition. He went on to 
design murals for the National Palace of Fine 
Arts (“Birth of Nationality” and “Mexico To­
day,” 1952-53) in Mexico City and for the 
United Nations Educational, Scientific, and 
Cultural Organization in Paris (“Prometheus 
Bringing Fire to Man,” 1958), among others.
The varied styles of Tamayo’s easel paint­

ings range from the stolid Cubist figures in 
“Women of Tehuantepec” (1939) to the ex­
pressive violence of the barking mongrels in 
“Animals” (1941; Museum of Modern Art, 
New York City). Tamayo generally used vi­
brant colours and solid compositions to depict 
natural subjects in a symbolic, stylized, or 
semiabstract mode.
Tamayo y Baus, Manuel (b. Sept. 15, 1829, 
Madrid—d. June 20, 1898, Madrid), Spanish 
dramatist who, with Adelardo López de Ayala 
y Herrera, dominated the Spanish stage in the 
mid-19th Century. He was a key figure in the 
transition from Romanticism to Realism in 
Spanish literature.
Tamayo y Baus was the son of a well-known 

actor and actress. He began writing plays at a 
very early age, and one of his dramas received 
its first production when he was 11 years old. 
A prolific and versatile playwright who wrote 
in every style and genre, he had an extremely 
successful career in the theatre. In 1870, how­
ever, he stopped writing to become director of 
the Biblioteca Nacional and secretary to the 
Spanish Academy.
His career falls into two phases: first, un­

der the influence of the German dramatist 
Friedrich Schiller, he produced romantic his­
torical dramas such as La ricahembra (1854;

“The Lady”) and Locura de amor (1855; 
“The Madness of Love”); in his second phase 
he wrote realistic thesis plays that denounced 
the evils of contemporary Spanish society— 
materialism (Lo positivo, 1862; “The Real”), 
dueling (Lances de honour, 1863; “Quarrels of 
Honour”), and tolerance of high-level corrup- 
tion (Los hombres de bien, 1870; “Reputable 
Men”). Tamayo y Baus had an actor’s knowl­
edge of stagecraft and was able to make his 
satirical comedies come to life on the stage.

His masterpiece, which brought him interna­
tional fame, is Un drama nuevo (1867; A New 
Drama), a skillful and moving tragedy.
Tambacounda, town, southeastem Senegal, 
West Africa. It is situated about 280 miles 
(450 km) east-southeast of Dakar, the national 
capital. The town is in a tall-grass and acacia 
savanna area known for its varied agricultural 
potential, which was being developed in the 
1970s and ’80s. Crops grown include mil­
let, sorghum, cotton, com (maize), peanuts 
(groundnuts), and rice. Cattle are grazed by 
Fulani and Malinke (Mandingo) peoples, and 
there is a cotton mill in Tambacounda.

The town has rail connections with Dakar to 
the northwest and with the country of Mali 
to the northeast. Senegal’s largest national 
park, the transitional savanna and woodlands 
Niokolo-Koba National Wildlife Park, is lo­
cated about 45 miles (75 km) southeast. Pop. 
(1979 est.) 29,054.
Tamberlik, Enrico, Tamberlik also spelled 
TAMBERLicK (b. March 16, 1820, Rome— 
d. March 13, 1889, Paris), Italian tenor best 
known for his remarkable high notes.

In 1841 Tamberlik made his official debut 
in Naples as Tybalt in Vincenzo Bellini’s I 
Capuleti e i Montecchi and continued his 
singing career in the city for the two years 
following. In 1850 he made his London debut 
as Masaniello in Louis Auber’s La Muette de 
Portici at Covent Garden, where he continued 
to perform until 1864. During a season in St. 
Petersburg, Russia, in 1862, he appeared as 
Don Alvaro in the premiere performance of 
Giuseppe Verdi’s La forza del destino, a role 
that had been written for him. He sang also in 
Moscow, Paris, Buenos Aires, Lisbon, Madrid, 
and Barcelona, with an extensive repertoire 
that included the leading tenor roles of the 
time. Tamberlik was especially noted for the 
resonance and power of his high C#.
Tambora, Gunung, dormant volcanic moun­
tain on the northem coast of Sumbawa (q.v.) 
island, Indonesia. Now 9,354 feet (2,851 m) 
high, it erupted violently in 1815, when it lost 
much of its top and caused the death of 50,000 
islanders and destroyed the homes of 35,000 
more. Before the eruption it was 13,000 feet 
(4,000 m) high.
tambour work, embroidery worked on mate­
rial that has been stretched taut on a tambour 
frame, which consists of two wooden hoops, 
one slightly larger than the other, fitting close 
together. When an expanse of material has to 
be covered that is too large for a fixed square 
frame, it is possible to do the work in stages on 
a tambour frame, Stretching different portions 
of the material at a time. The frame is portable 
and suitable for carrying work around. Early 
examples of tambour work come from China, 
India, Persia, and Turkey. It was populär in 
Europe and the United States in the 18th and 
19th centuries.
tamboura, also spelled tambura, long- 
necked, fretless lute that supplies a drone ac- 
companiment in Indian music. Resembling 
the tanbur, the Middle Eastem lute from 
which it derives, it usually has four metal 
strings tuned (relative pitch) c-c '-c'-g or c- 
c'-c'-f. Precision tuning is achieved by insert- 
ing bits of wool or silk between the strings 
and lower bridge and by adjusting small beads 
attached to the strings. The tamboura is es­

sential to provide a tonal framework within 
which a singer or instmmental soloist devel­
ops the raga or melodie mode.
tamboured net, machine-made net that is 
hand embroidered in a tambour frame (two 
hoops of slightly different size, the smaller 
fitting inside the larger with the net stretched 
taut between). The embroidery is worked in 
a kind of chain stitch with a needle or a

Tamboured net from Limerick, Ire., 1887; in the 
Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

tambour hook. It became populär c. 1829. 
Limerick lace, for example, which is not true 
lace, was made by this technique (as well as 
with needlemn stitches).
tambourine, small frame dmm (one whose 
shell is too narrow to resonate the sound) 
having one or two skins nailed or glued to 
a shallow circular or polygonal frame. The 
tambourine is normally played with the bare 
hands and often has attached to it jingles, 
pellet bells, or snares. European tambourines 
typically have one skin and jingling disks set 
into the sides of the frame. The designation 
tambourine refers specifically to the European

Tambourine with snare and jingles, 
detail from an early 14th-century 
English manuscript (add. 42130, fol.
164); in the British Library, London
Reproduced by permission of the British Library,
London

frame dmm; however, the term is often ex­
tended to include all related frame dmms, 
such as those of the Arabic countries, and 
sometimes those probably unrelated, such as 
the shaman’s dmms of Central Asia, North 
America, and the Arctic.

In ancient Sumer large frame dmms were 
used in temple rituals. Small tambourines 
were played in Mesopotamia, Egypt, and Is­
rael (the Hebrew tof) and in Greece and Rome 
(the tympanon or tympanum) and were used 
in the cults of the mother goddesses Astarte, 
Isis, and Cybele. Today they are prominent 
in Middle Eastem folk music and are also 
used to accompany recitations of the Qur’än. 
Varieties include the duff (also a generic word 
for such dmms), bandïr, ]är, and dötirah. As 
in ancient times, they are largely played by 
women.

Cmsaders brought the instmment to Europe 
in the 13th Century. Called timbrel or tabret, 
it continued to be played mainly by women 
and as accompaniment to song and dance.



The modern tambourine reentered Europe as 
part of the Turkish Janissary musical bands 
in vogue in the 18th Century. It appeared oc­
casionally in 18th-century opera scores (e.g., 
by Christoph Gluck and André Grétry), and 
it came into general orchestral use in the 
19th Century with composers such as Hector 
Berlioz and Nikolay Rimsky-Korsakov.
Tambov, oblast (province), westem Russian 
Soviet Federated Socialist Republic. It occu- 
pies an area of 13,250 square miles (34,300 
square km) on the low, level plain of the 
Oka and Don rivers. The natural Vegetation 
is forest-steppe on rich soils, but much of it 
has been cleared for agriculture; large areas of 
pine forest survive only on sandy soils along 
the Tsna and Vorona rivers. The climate is 
Continental, with average temperatures of 12° 
F (—11° C) in January and 68° F (20° C) in 
July. The oblast is an important agricultural 
centre; its chief products are winter rye, spring 
wheat, com (maize), oats, and millet. Sun- 
flowers are the primary industrial crop, with 
some sugar beets, hemp, and tobacco; pota­
toes, melons, and other vegetables are widely 
grown. Beef and dairy cattle and poultry are 
kept in large numbers. Most of the cities, apart 
from the administrative centre, Tambov, with 
its engineering and Chemical industries, are 
small and engaged in processing farm prod­
ucts. Pop. (1987 est.) 1,309,000.
Tambov, city and administrative centre of 
Tambov oblast (province), westem Russian 
Soviet Federated Socialist Republic. It lies 
along the upper Tsna River. Founded in 1636 
as a fortress on the Belgorod defensive line, 
in 1779 it became the centre of a province. 
Growth came slowly, chiefly in the late 19th 
Century after construction of the Moscow- 
Saratov railway through the city. Tambov’s 
chief industries are engineering, Chemicals, 
and food processing. The city centre, laid out 
in a gridiron pattem, contains administrative 
and cultural institutions, with parks along the 
high Tsna bank; factories are concentrated to 
the north. Tambov has a teacher-training in­
stitute and a school of music, as well as a 17th- 
century cathedral. Pop. (1987 est.) 305,000.
tambur (musical instmment): see tanbur. 
tambura (musical instmment): see tamboura.
Tamburini, Antonio (b. March 28, 1800, 
Faenza, Papal States [Italy]—d. Nov. 8, 1876, 
Nice, Fr.), Italian operatic baritone, particu­
larly noted for his starring roles in the works of 
Gioacchino Rossini, Gaetano Donizetti, and 
Vincenzo Bellini.
As a youth he studied the hom with his 

bandmaster father and voice with Aldobrando 
Rossi and Bonifazio Asioli, making his op­
eratic debut in Cento at 18 years of age in 
Pietro Generali’s La contessa di colle erbose. 
He sang in Piacenza, Naples, Livorno, and 
Turin before appearing at La Scala, Milan, in 
1822 in Rossini’s Matilde di Shabran, Saverio 
Mercadante’s Adele e Emerico, and the first 
performance of Donizetti’s Chiara e Serafin.
From 1832 to 1843 Tamburini sang in Paris 

with Giulia Grisi, tenors Giovanni-Battista 
Rubini and Giovanni Mario, and baritone 
Luigi Lablache, the quartet (in which Mario 
eventually replaced Rubini) which premiered 
Donizetti’s Don Pasquale and Marino Faliero. 
Tamburini appeared also in London in alter- 
nate years. He retumed to Italy for a brief 
time, but in 1844 he moved to St. Petersburg, 
Russia, where he stayed until he retired a 
decade later. He was known for his musician- 
ship and versatility. During a performance in 
Palermo he is supposed to have taken the 
costume and role of a young soprano too 
frightened to sing.
Tamenghest (Algeria): see Tamanrasset.
Tamerlane, also spelled tamburlaine 
(Turkish leader): see Timur.

Tameside, district (borough) in the east­
em part of the metropolitan area of Greater 
Manchester, England. It occupies 40 square 
miles (103 square km), and its eastem bound­
ary is adjacent to the Peak District National 
Park. Its name is derived from the Tarne 
River, which flows through the district to join 
the Mersey.

Coal mining, hatting, and cotton textiles 
were the traditional industries of the district. 
In Denton, hatting grew from a cottage indus­
try in the 17th Century into a major economie 
activity employing nearly half the town’s pop­
ulation by the 1920s. Tameside’s domestic 
textile industry gave way to factory produc­
tion in the 18th Century with the construction 
of water-powered mills along the River Tarne. 
After 1830 steam power, fueled by local coal, 
replaced water power, and textile factories 
were built in the town centres. By the middle 
of the 19th Century cotton spinning was the 
staple industry of the district. Metalworking 
and engineering were also important.
The traditional industries have contracted 

since World War I. Denton’s hatting industry 
declined rapidly after the 1920s, and the last 
coal mine closed in 1959. Today the diver­
sified industries of the district include food 
processing, plastics, and high-technology engi­
neering. Pop. (1986 est.) 215,200.
Tami style, type of Oceanic carving origi- 
nating on the Tami Islands, in Papua New

Wooden female cult figure in the 
Tami style, hearing tracés of paint, 
from Jerik, Umboi Island, Papua 
New Guinea; in the Museum für 
Völkerkunde und Schweizerisches 
Museum für Volkskunde Basel, Basel,
Switz.
Holle Bildarchiv, Baden-Baden, W.Ger.

Guinea, where the most outstanding carvers 
have been from the Huon Gulf region. The 
style spread to the Coastal areas along the gulf, 
to the islands of Umboi and Siassi, and to 
western New Britain.

In representations of the human figure, the 
Tami style creates an impression of massive- 
ness. The images, full-length and Standing, are 
dominated by rectilinear lines, the head set 
directly on the torso and the arms and legs 
hanging straight down, though slightly bent. 
Three distinct horizontal axes cut across the 
statue—at the shoulder, at the hips, and at 
the feet. The monumental head supports a 
decorative headdress. The face is triangulär
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with closely set, circular eyes placed directly 
under the lower edge of the forehead, which 
is connected to a thin, perpendicular nose. 
Unique to the sculpture of the Huon Gulf 
are triangulär shapes painted or incised at the 
lateral extremities of the face with the apexes 
pointing toward the centre. The Tami style 
as manifested in figural sculpture has been 
extremely important in the art of Oceania; it 
has been suggested that few, if any, represen­
tations of the human figure have escaped its 
influence.

Decoration in the Tami style is also seen on 
ceremonial masks, in which articulation of the 
facial features closely resembles the style of 
carving found on the cult figures. The Tami 
style, as it is seen on secular objects, is char­
acterized by depiction of a wide variety of 
animal figures (crocodile, turtle, lizard, fish, 
pig) in a highly stylized manner. The animal 
forms—commonly found on wooden bowls, 
suspension hooks, lime spatulas, headrests, ca- 
noe prows, and paddies—occasionally appear 
with representations of human beings.
Tamiahua Lagoon, long Coastal lagoon in 
Veracruz estado (“state”), eastern Mexico. An 
inlet of the Gulf of Mexico, it extends ap­
proximately 65 miles (105 km) southward 
from Tampico. A long, narrow, sandy penin­
sula from which Cape Rojo projects eastward 
shelters the 12-mile- (19-kilometre-) wide la­
goon from the Gulf. Numerous islands, the 
largest of which are Idolo and Juana Ramirez, 
lie within the lagoon, which is navigable for 
shallow-draft vessels. The town of Tamiahua, 
an agricultural centre (sugarcane and fruit), 
lies on the mainland at the lagoon’s southwest­
em end, and San Jerónimo is on its westem 
shore.
Tamil, people originally of southem India 
and speaking Tamil, one of the principal lan­
guages of the Dravidian family. Numbering 
about 57,000,000 in the late 20th Century (in­
cluding about 3,200,000 speakers in northem 
and eastem Sri Lanka), Tamil speakers make 
up the majority of the population of Tamil 
Nadu (formerly Madras) state and also inhabit 
parts of Kerala, Kamataka (formerly Mysore), 
and Andhra Pradesh States, all situated in the 
southemmost third of India. Emigrant Tamil 
may be found in the Malagasy Republic, the 
Malay Peninsula, Burma, Indochina, Thai-

Tamil woman picking tea, Sri Lanka
Shostal Assoc.— EB Inc.
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land, South and East Africa, the Fiji and 
Mauritius islands, and the West Indies.

The Tamil area in India is a centre of tra­
ditional Hinduism. Tamil schools of personal 
religious devotion (bhakti) have long been 
important in Hinduism, being enshrined in 
a literature dating back to the 6th Century 
ad . Buddhism and Jainism were widespread 
among the Tamil in the early Christian Era, 
and these religions’ literatures predate the 
early bhakti literature in the Tamil area. Al­
though the present-day Tamil are mostly Hin­
dus, there are Christians, Muslims, and Jains 
among them. In the recent past, the Tamil 
area was also the home of the Dravidian 
movement that calls for the desanskritization 
and debrahmanization of Tamil culture, lan­
guage, and literature.

The Tamil have a long history of achieve­
ment; sea travel, city life, and commerce seem 
to have developed early among them. Tamil 
trade with the ancient Greeks and Romans 
is verified by literary, linguistic, and archae­
ological evidence. The Tamil have the oldest 
cultivated Dravidian language, and their rich 
literary tradition extends back to the early 
Christian Era. The Chera, Chola, Pandya, and 
Pallava dynasties mied over the Tamil area 
before the Vijayanagar Empire extended its 
hegemony in the 14th Century, and these ear­
lier dynasties produced many great kingdoms. 
Under them the Tamil people built great tem­
ples, irrigation tanks, dams, and roads, and 
they played an important role in the trans­
mission of Indian culture to Southeast Asia. 
The Chola, for example, were known for their 
naval power and brought the Malay kingdom 
of Sri Vijaya under their suzerainty in ad 
1025. Though the Tamil area was integrated 
culturally with the rest of India for a long 
time, politically it was for most of the time a 
separate entity until the advent of British mle 
in India.

The Tamil in Sri Lanka today are of vari­
ous groups and castes. The so-called Ceylon 
Tamil, comprising about half of them, are 
concentrated in the northem part of the is­
land. They are relatively well-educated, and 
many of them hold clerical and professional 
positions. The so-called Indian Tamil of Sri 
Lanka were brought there by the British in 
the 19th and 20th centuries as workers on 
the tea estates, and they have been regarded 
as foreigners by the other ethnic groups. The 
Ceylon and Indian Tamil are organized under 
different caste Systems and have little social 
intercourse with each other.

In the 1980s, growing tensions between the 
the Ceylon Tamil and the Sinhalese majority 
in Sri Lanka prompted Tamil militants to un- 
dertake a guerrilla war against the central gov­
ernment in hopes of creating an autonomous 
Tamil homeland for themselves in the north.
Tamil language, language of the Dravidian 
family, spoken in southem India; it is the offi­
cial language of the state of Tamil Nadu (Ma­
dras). Other Tamil speakers live in Sri Lanka, 
Burma, Malaysia, Indonesia, Vietnam, East 
Africa, South Africa, Guyana, and islands in 
the Indian Ocean, the South Pacific, and the 
Caribbean. There are several regional dialects 
of Tamil, two social dialects (Brahman and 
non-Brahman), and a sharp dichotomy (diglos- 
sia) between literary and colloquial Tamil. 
Like the other Dravidian languages, Tamil is 
characterized by a series of retroflex conso­
nants (e.g., t, d, n; sounds pronounced with 
the tongue tip curled back against the roof of 
the mouth) and by its method of indicating 
such grammatical categories as tense, number, 
person, and case with Suffixes.
Writing in Tamil can be traced back to in­

scriptions dating from the 3rd Century bc that 
were written in an early dialect of Old Tamil

with an alphabet adapted from the Brähml 
script, which is ancestral to all modern Indian 
alphabets. Modem Tamil has two types of 
script: Grantha, which is used in Tamil Nadu 
to write in Sanskrit; and Vattelluttu (“round 
script”), which is in common"use.
Tamil literature, body of writings in Tamil, 
a Dravidian language of India and Sri Lanka. 
Apart from literature written in classical (Indo- 
Aryan) Sanskrit, Tamil is the oldest literature 
in India. Some inscriptions on stone have 
been dated to the 3rd Century bc, but Tamil 
literature proper begins around the Ist Cen­
tury ad . Much early poetry was religious or 
epic; an exception was the secular court po­
etry written by members of the cahkam, or 
literary academy (see cankam literature).

Notable works of the 4th-6th Century in­
clude the twin epics Cilappatikäram (“The 
Lay of the Anklet”) and Manimëkalai (“The 
Girdle of Gems,” the only extant Tamil Bud­
dhist work) and the Tirukkural a collection of 
aphorisms on such matters as love, kingship, 
and ethics. The 6th-9th Century saw the emer- 
gence of bhakti, the poetry and religion of 
personal devotion, which began in the Tamil 
region with the hymns of the Alvärs and the 
Näyanärs (qq.v.) in honour of the Vaisnava 
and Saiva saints. From the 12th to the 16th 
Century many philosophical treatises and an- 
thologies of religious legends were composed, 
as well as the classic writings of the poet Kam- 
pan. From the 19th Century, Tamil literature 
was increasingly influenced by Westem forms 
and ideas. See also Indian literature.

To make the best use of the Britannica, 
consult the index first

Tamil Nadu, constituent state of the Repub­
lic of India, located in the extreme southeast­
em part of the Indian peninsula. It is bounded 
by the Indian Ocean to the east and south; 
by the States of Kerala to the west, Kar- 
nätaka (Mysore) to the northwest, and Andhra 
Pradesh to the north. Its capital is Madras.
A brief treatment of Tamil Nädu follows. 

For full treatment, see macropaedia: India.
The history of Tamil Nädu began with the 

establishment of a trinity of Tamil powers in 
the area—the Cëra, Cola, and Pändya king­
doms. Aryan influence increased after about 
ad 200 at a time when the area appears 
to have been engaged in considerable foreign 
trade. Various wars marked the period from 
the 6th to the 9th Century, and from about 
850 the area was dominated by Cölas. In 
the mid-14th Century the Hindu kingdom of 
Vijayanagar—including Tamil Nädu—came 
into prominence and lasted for 200 years. The 
British established a trading post at the fish­
ing village of Madraspatnam (now Madras) in 
1639, and from the 17th Century to 1946 the 
area was known as the Madras Presidency. By 
1956 the presidency had been divided among 
the States of Andhra Pradesh, Kerala, Mysore 
(now Kamätaka), and Tamil Nädu within an 
independent Republic of India.
The state is divided naturally between the flat 

country along the eastern coast and the hilly 
regions of the north and west. The broadest 
part of the eastem plains is the fertile Cau- 
very Delta; farther south are the arid plains 
of Rämanäthapuram and Madurai. The high 
Westem Ghäts range mns all along the state’s 
westem border. The lower hills of the Eastern 
Ghäts mn through the centre of the region. 
The most important rivers include the Cau- 
very, the Ponnaiyär, the Pälär, the Vaigai, 
and the Tämbraparni. The Cauvery and its 
tributaries are Tamil Nädu’s most important 
sources of water and power.

The climate is tropical. The temperature in 
summer occasionally exceeds 109° F (43° C) 
and in winter seldom falls below 64° F (18° 
C). The lowest temperatures are found during

December and January, and the highest from 
April to June. The average annual rainfall, 
coming mainly between October and Decem­
ber, depends on the Southwest and northeast 
monsoons and ranges between 25 and 75 
inches (640 and 1,910 mm) each year.
Tamil Nädu’s population characteristics have 

changed little over the centuries, and the 
Tamil people, who make up the bulk of 
the state’s population, remain proud of their 
Dravidian language and culture. Most of the 
hill tribes are of Veddoid origin. Tamil is 
the official state language. Telugu, Kannada, 
Urdü, Malayalam, and English are minority 
languages. Nearly 90 percent of the popula­
tion is Hindu; Christians account for about 5 
percent. Although Tamil Nädu is one of the 
three most urbanized States of India, it is still 
a rural land.

Agriculture is the mainstay of life for about 
three-quarters of the rural population, and 
about one-half of the land is under irrigation. 
Multiple cropping; the use of new and better 
strains of rice, cotton, sugarcane, and millet; 
and the use of Chemical fertilizers have done 
much to increase farm production. The state 
has been self-sufficient in food-grain produc­
tion since 1967; and cotton, coffee, tea, and 
sugarcane—together with rice and peanuts 
(groundnuts)—are important cash crops.

Improved port facilities and the effective use 
of electric power resources have helped Tamil 
Nädu’s industrial development. It is one of 
the most industrialized of the Indian States. 
Cotton ginning, spinning, and weaving con­
tinue to be the major industries, followed by 
the manufacture of cars, motorcycles, electric 
motors, and transformers. The state also has 
petroleum refineries and fertilizer plants, tire, 
aluminum, cement, Chemical, and paper fac­
tories. The transport system of the southem 
Indian States converges on Madras, and its ar­
tificial harbour handles seabome traffic. There 
is an international airport at Meenämbakkam 
near Madras; other airports are at Tiruchchi- 
räppalli, Madurai, and Coimbatore. The state 
is served by a railway network and motorable 
roads.

In Tamil Nädu, Hinduism remains at the 
core of the culture, and there are more than 
9,300 large temples in the state. The cycle 
of temple festivals attracts large congregations 
of devotees. Classical bharata natyam danc­
ing and Camatic music are widely practiced. 
Painting and sculpture are less developed, al­
though there are schools for sculptors in stone 
and bronze. Since the 1940s the motion pic­
ture has become the most populär form of 
mass entertainment. There are both touring 
and permanent cinema theatres, and senti­
mental and spectacular films are produced by 
the state’s film Studios.

There are universities at Madras, Anamalai, 
Coimbatore, and Madurai, and the state has 
several medical colleges, engineering colleges, 
and polytechnic and industrial training in- 
stitutes. Area 50,216 square miles (130,058 
square km). Pop. (1981) 48,408,077.
Tämilnäd Plains, eastem coastal lowlands of 
Tamil Nädu state, southem India. Bounded 
by the Bay of Bengal on the east, the Indian 
Ocean on the south, the Eastem Ghäts on the 
west, and the Andhra Plains on the north, 
the Tämilnäd Plains consist of the Cauvery 
Delta and the deltas of the Vaigai and Pälär 
rivers, which have formed beaches of sand 
and shingles. Sand dunes (locally known as 
theris) rising 100 to 215 feet (30 to 65 m) and 
supporting Palmyra palm and thomy scrub 
are conspicuous features along the relatively 
straight coast. The flat plains are broken by 
numerous hills with a distinct north-northeast 
to south-southwest trend. Natural vegètation 
consists of littoral forests and plantations of 
casuarina and coconut, together with scattered 
trees, climbing vines, and grass. The Cau­
very, Ponnaiyär, Pälär, Vaigai, Tämbraparni,



Vellär, and Arni rivers flow east into the 
Bay of Bengal. The soils are red-loamy and 
sandy-loamy, both rich in iron. Agriculture is 
the mainstay of the economy of the region; 
crops include rice, pulse (legumes), oilseeds, 
tobacco, and sugarcane. The Cauvery delta 
has a large irrigation canal System. The early 
development of industry by the British has 
made the coast of the Tämilnäd Plains one 
of the most industrialized areas in India; in­
dustries produce textiles, cement, Chemicals, 
vegetable oil, fertilizers, automobiles, galva- 
nized pipe, calculators, and teleprinters. The 
raüway-coach factory at Perambur is one of 
the largest in Asia. Neyveli town has a large 
thermal power plant. Railways and roads con- 
nect Madras, Tiruchchiräppalli, Tirunelveli, 
Thanjävür, and Chingleput.
Tämilnäd Uplands, hilly region in central 
Tamil Nädu state, southem India, extending 
over an area of about 15,200 sq mi (38,000 sq 
km) and bounded by the Eastem Ghäts on the 
west, the Sahyadris (Western Ghäts) on the 
south, the Tämilnäd Plain on the east, and the 
Telangäna Plateau on the north. In the 4th 
Century bc, the region was known as Tami- 
lagam and was mied successively by the Cëra, 
Cola, and Pändya kingdoms. A number of 
temples constmcted during the Middle Hindu 
Period (ad 800-1300) became the nuclei of 
towns such as Vellore, Krishnagiri, Dindigul, 
Coimbatore, and Erode. The Muslim mle ex­
tended from about 1650 to about 1800, when 
the region came under the domain of the 
British. The Cauvery, Pälär, Vaigai, Tämbra- 
pami, and Periyär rivers flow from west to 
east and drain into the Bay of Bengal. The 
Cauvery and its tributaries have diversified 
the terrain, by erosion, into the Tamil Nädu 
Hills, the Coimbatore-Madurai Uplands, and 
the Middle Cauvery Valley. The Tämilnäd 
Uplands have an average elevation of 1,485 ft 
(450 m) in the west, decreasing to about 500 
ft in the east. Cauvery Valley is approximately
1,000 ft above sea level. The soils are mostly 
loamy and clayey. Forests are almost nonexis­
tent; scattered woodlands and scmb are found 
in the northern upland region. Agriculture is 
the principal occupation of most of the pop­
ulation; crops include rice, millet, oilseeds, 
pulse (legumes), cotton, and sugarcane. The 
region is one of the better developed industrial 
areas in India and produces textiles, machine 
tools, and Chemicals. There are coffee, tea, 
cinchona, and cardamom plantations. Iron 
ore, magnesite, beryl, and zinc are mined. 
Roads and railways link Madurai, Coimbat­
ore, Salem, Vellore, Dindigul, and Erode.
Ta'imm, at-, muhiäfazah (governorate), in 
northeastern Iraq, created from the northern 
part of Kirkük muhiäfazah. It has an area 
of 3,729 sq mi (9,659 sq km) and encom- 
passes the eastem part of the alluvial plain 
of the Tigris River and the foothills of the 
Zagros Mountains. Its economy is based on 
petroleum and dry-farm agriculture, which 
produces wheat, barley, and fruits; sheep are 
grazed. Its capital, Kirkük, is one of the 
largest oil-producing centres in Iraq and has 
oil pipelines that connect it with Tripoli (Leb­
anon) and with Yumurtalik on the Turkish 
Mediterranean. Pop. (1977) 495,425.
Tamiris, Helen, original name helen 
becker (b. April 24, 1905, New York City— 
d. Aug. 4, 1966, New York City), American 
choreographer, modern dancer, and teacher, 
one of the first to make use of jazz, Negro spir­
ituals, and social-protest themes in her work.

Tamiris began her dance studies with 
Irene Lewisohn in freestyle movement. Later, 
trained in ballet by Michel Fokine and at the 
Metropolitan Opera Ballet School, she danced 
for three seasons with the Metropolitan Opera 
Ballet Company, then toured South America 
with an Italian Company. Dissatisfied with tra­
ditional ballet technique, she studied briefly

Helen Tamiris
By courtesy of the Dance Collection, New York Public Library, Astor, 
Lenox and Tilden Foundations

at the Isadora Duncan School in New York 
City but disliked its emphasis on purely per­
sonal expression and lyrical movement. She 
began to develop her own approach and in 
1927 made her concert debut. She toured Eu­
rope in 1928 and in 1930 founded her own 
Company and school, which she directed until 
1945. She also organized the Dance Repertory 
Theatre (1930-32), which produced concerts 
jointly with such modern dance choreogra- 
phers as Martha Graham, Doris Humphrey, 
and Charles Weidman. She encouraged the in- 
clusion of dance in the WPA Federal Theatre 
Project and served as principal choreographer 
from 1937 to 1939. Tamiris, believing that 
each dance must create its own expressive 
means, did not develop an individual style or 
technique. Her works were often described, 
however, as vigorous and exuberant, and they 
frequently made use of American themes: e.g., 
Bayou Ballads and Liberty Song. Many of the 
approximately 135 dances she choreographed 
between 1930 and 1945 reflected her con­
cern for social and political problems. Her 
best known concert piece, How Long Brethren
(1937), depicted the despair of unemployed 
Southern blacks and was danced to Lawrence 
Gellert’s “Negro Songs of Protest” sung by a 
black chorus.

As a choreographer for musical plays (1945— 
57), she excelled at creating clever characteri- 
zations and evoking the spirit of U.S. regions 
and periods. Annie Get Your Gun (1946), 
Touch and Go (1949), for which she won the 
Antoinette Perry Award for choreography, and 
Plain and Fancy (1955) were among the many 
musical plays for which Tamiris created the 
dances. She returned to concert modern dance 
with additional use of American themes, no­
tably Dance for Walt Whitman (1958), and 
in 1960 formed the Tamiris-Nagrin Dance 
Company with her partner and husband, the 
dancer Daniel Nagrin.
Tamis River (Romania-Yugoslavia): see 
Timis River.
Tamlük, ancient tamraliptI, also called 
tämraliptä, Päli TAMALiTTi, town, Midna- 
pore district, West Bengal state, northeastern 
India, just south of the Rüpnäräyan River. 
Archaeological excavations have revealed a se­
quence of occupation going back to a period 
in which stone axes and crude pottery were in 
use, with continuous settlement from about 
the 3rd Century bc.

Jaina sources identify TämraliptI as the Cap­
ital of the kingdom of Vanga. It was long 
known as a port. According to the Mahä-
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vam§a, an epic history of Ceylon, it was the 
departure point of Prince Vijaya’s expedition 
to colonize Ceylon (c. 500 bc) and for Aso- 
ka’s Buddhist missionary expedition to Ceylon 
250 years later. TämraliptI was also the port 
for trade with Southeast Asia. The Chinese 
pilgrim Fa-hsien visited the town in the 5th 
Century ad , and Hsüan-tsang visited it in the 
7th Century. Hsüan-tsang reported that there 
were 10 Buddhist monasteries and an Asokan 
pillar there, and he referred to TämraliptI as 
a thriving port for export of indigo, silk, and 
copper (Sanskrit tämra), from which it de­
rived its name. In ancient times TämraliptI 
was near the sea. With the advance of the 
Ganges Delta, Tamlük is now 60 mi (97 km) 
inland. A centre for boat traffic on the river, 
it is an agricultural distribution centre and 
has Chemical factories and general engineer­
ing works. It has a surviving Buddhist temple, 
now dedicated to the Hindu goddess Käll. It 
became a municipality in 1864. Pop. (1981) 
29,367.
Tamm, Igor Yevgenyevich (b. July 8 [June 
26, old style], 1895, Vladivostok, Siberia—d. 
April 12, 1971, Moscow), Russian physicist 
who shared the 1958 Nobel Prize for Physics 
with Pavel A. Cherenkov and Ilya M. Frank 
for his efforts in interpreting the Cherenkov 
effect; i.e., the emission of light waves by elec- 
trically charged atomic particles moving in a 
medium faster than the speed of light for that 
same medium.
A professor at Moscow University, he studied 

the quantum theory of diffused light in solid 
bodies before he worked with Frank in deriv­
ing the theory of Cherenkov radiation (1937). 
His technique of interpreting the interaction 
of elementary nuclear particles is known as

Tamm
Novosti Press Agency

the Tamm method. Interest in the peaceful 
uses of nuclear energy led him to work on 
methods for the control of thermonuclear re­
actions. He appeared on U.S. television (1963) 
in an appeal for international disarmament.
Tammäm ibn Ghälib abü Firäs; see Faraz- 
daq, al-.
Tammann, Gustav (Heinrich Johann 
Apollon) (b. June 9 [May 28, old style] 1861, 
Jamburg, Russia—d. Dec. 17, 1938, Göttin­
gen, Ger.), Russian chemist who helped to 
found the science of metallurgy and pioneered 
in the study of the internal structure and 
physical properties of metals and their alloys. 
In addition, his studies on heterogenous equi- 
libria (i.e., the behaviour of matter as a func­
tion of Chemical composition, temperature, 
and pressure) played a major role in system- 
atizing inorganic chemistry and contributed 
significantly to the development of physical 
chemistry as a discipline.

Relatively little was known about metallic 
compounds when Tammann began studying 
them in 1903. His research revealed that, in 
many cases, alloys behave as mixed crystals 
and that valence relationships do not hold for
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crystals of such metal compounds. He devel­
oped a method known as thermic analysis for 
determining the Chemical composition of a 
compound from its cooling curve, which en­
abled him to explain Systems of mixed crystals. 
Tammann conducted much research on the 
mechanical properties of metals during cold- 
working and found that changes in such prop­
erties resulted from a rearrangement of their 
crystals. This finding, together with other re­
lated discoveries, influenced many techniques 
of modern metalworking. Noteworthy, too, 
was Tammann’s analysis of tamish on metal­
lic surfaces, the results of which formed the 
basis of the theory of oxidation.
Tammany Hall, also called tammany, the 
executive committee of the Democratie Party 
in New York City historically exercising polit­
ical control through the typical boss-ist blend 
of charity and patronage. The name was de­
rived from a pre-Revolutionary association 
named after Tammanend, a wise and benevo­
lent Delaware Indian chief. When Tammany 
was organized in New York in 1789, it rep­
resented middle-class Opposition to the power 
of the “aristocratie” Federalist Party. Incor­
porated in 1805 as a benevolent body, the 
Society of Tammany became identified with 
the Democratie Party by means of identical 
leadership within both organizations.

The makeup of the society was substan- 
tially altered in 1817 when Irish immigrants, 
protesting Tammany bigotry, forced their right 
to membership and benefits. Later Tammany 
championed the spread of the franchise to 
white propertyless males. Nevertheless, the so- 
ciety’s appeal to particular ethnic and religious 
minorities, the doling out of gifts to the poor, 
and the bribing of rival political faction lead­
ers, among them the notorious “Boss” William 
M. Tweed, made the name Tammany Hall 
synonymous with urban political corruption. 

Tammany’s power was formidable in the 
19th and early 20th centuries, but its control 
over New York politics was diminished when 
Pres. Franklin D. Roosevelt reduced its status 
to a county organization after it failed to sup­
port him in 1932. It further declined in power 
during the reform administrations of mayors 
Fiorello H. La Guardia (1933-45) and John
V. Lindsay (1966-73).
Tammerfors (Finland): see Tampere.
Tammuz, Akkadian dumuzi, in Mesopota- 
mian religion, god of fertility embodying the 
powers for new life in nature in the spring. The 
name Tammuz seems to have been derived 
from the Akkadian form Tammuzi, based 
on early Sumerian Damu-zid, The Flawless 
Young. The later Standard Sumerian form, 
Dumu-zid, in tum became Dumuzi in Akka­
dian. The earliest known mention of Tammuz 
is in texts dating to the early part of the Early 
Dynastie III period (c. 2600-c. 2334 bc), but 
his cult probably was much older. Although 
the cult is attested for most of the major cities 
of Sumer in the 3rd and 2nd millennia bc, it 
centred in the cities around the central grass- 
lands area (the ediri), for example, at Bad- 
tibira (modem Madinah) where Tammuz was 
the city god.

As shown by his most common epithet Sipad 
(Shepherd), Tammuz was essentially a pastoral 
deity. His father Enki is rarely mentioned, and 
his mother, the goddess Duttur, was a personi- 
fication of the ewe. His own name, Dumu-zid, 
and two variant designations for him, Ama-ga 
(Mother Milk) and U-lu-lu (Multiplier of Pas- 
ture), suggest that he actually was the power 
for everything that a shepherd might wish for: 
grass to come up in the desert, healthy lambs 
to be bom, and milk to be plentiful in the 
mother animals.

When the cult of Tammuz spread to Assyria

Tammuz, alabaster relief from Ashur, c. 1500 bc; in 
the Staatliche Museen zu Berlin, Germany
Foto Marburg— Art Resource/EB Inc.

in the 2nd and Ist millennia bc, the character 
of the god seems to have changed from that 
of a pastoral to that of an agricultural deity. 
The texts suggest that, in Assyria (and later 
among the Sabaeans of Haran), Tammuz was 
basically viewed as the power in the grain, 
dying when the grain was milled.

The cult of Tammuz centred around two 
yearly festivals, one celebrating his marriage 
to the goddess Inanna, the other lamenting 
his death at the hands of demons from the 
netherworld. During the 3rd dynasty of Ur (c. 
2112-c. 2004 bc) in the city of Umma (mod­
em Teil Jokha), the marriage of the god was 
dramatically celebrated in February-March, 
Umma’s Month of the Festival of Tammuz. 
During the Isin-Larsa period (c. 2004-c. 1792 
bc), the texts relate that in the marriage rite 
the king actually took on the identity of the 
god and thus, by consummating the marriage 
with a priestess incamating the goddess, mag- 
ically fertilized and fecundated all of nature 
for the year.
The celebrations in March-April that marked 

the death of the god also seem to have been 
dramatically performed. Many of the laments 
for the occasion have as a setting a procession 
out into the desert to the fold of the slain 
god. In Assyria, however, in the 7th Century 
bc, the ritual took place in June-July. In the 
major cities of the realm, a couch was set up 
for the god upon which he lay in state. His 
body appears to have been symbolized by an 
assemblage of vegetable matter, honey, and a 
variety of other foods.

Among the texts dealing with the god is 
“Dumuzi’s Dream,” a myth telling how Tam­
muz had a dream presaging his death and 
how the dream came true in spite of all his 
efforts to escape. A closely similar tale forms 
the second half of the Sumerian myth “The 
Descent of Inanna,” in which Inanna (Akka­
dian Ishtar) sends Tammuz as her substitute 
to the netherworld. His sister, Geshtinanna, 
eventually finds him, and the myth ends with 
Inanna decreeing that Tammuz and his sister 
may altemate in the netherworld, each spend- 
ing half of the year among the living.

Tammuz’s courtship and wedding were a 
populär theme for love songs and anecdotal 
verse compositions that seem to have been 
used primarily for entertainment. A number 
of true cult texts, however, follow the rite step 
by step as if told by a close observer, and 
many laments were probably performed in the 
actual rites.

Eventually a variety of originally indepen­

dent fertility gods seem to have become iden­
tified with Tammuz. Tammuz of the cattle 
herders, whose main distinction from Tam­
muz the Shepherd was that his mother was the 
goddess Ninsun, Lady Wild Cow, and that he 
himself was imagined as a cattle herder, may 
have been an original aspect of the god. The 
agricultural form of Tammuz in the north, 
where he was identified with the grain, may 
also have been an originally independent de­
velopment of the god from his role as the 
power in the Vegetation of spring. A clear 
fusion, though very early, was the merger of 
Tammuz in Uruk with Amaushumgalana, the 
One Great Source of the Date Clusters; i.e., 
the power of fertility in the date palm (see 
Dumuzi-Amaushumgalana).

A later important fusion was the merger of 
Tammuz and Damu, a fertility god who prob­
ably represented the power in the sap to rise 
in trees and plants in spring. The relation of 
still other figures to Tammuz, such as Du- 
muzi-Abzu—a goddess who appears to have 
been the power in the waters underground 
(the Abzu) to bring new life to Vegetation—is 
not entirely clear.
Tammuz, Fast of, a minor Jewish obser- 
vance (on Tammuz 17) that inaugurates three 
weeks of mouming (see Three Weeks) that 
culminate in the 24-hour fast of Tisha be-Av. 
Though probably an adaptation of some pa­
gan festival, the Jewish people have associated 
the fast with several unhappy historical events: 
the breaching of the walls of Jerusalem by 
the Babylonian king Nebuchadrezzar in 586 
bc, the capture of Jerusalem by Titus in ad 
70, the breaking of the tablets of the Law by 
Moses, the buming of the Torah, the suspen­
sion of whole offerings and the cessation of 
sacrifices, and the erection of an idol in the 
sanctuary by the Romans.
Tampa, city, seat (1846) of Hillsborough 
County, west central Florida, U.S., port of en- 
try on Tampa Bay at the mouth of the Hills­
borough River, connected to St. Petersburg 
and Clearwater (Southwest and west) across 
the bay’s westem arm (Old Tampa Bay) by the 
Gandy and Howard Frankland bridges and 
the Courtney Campbell Causeway. Settlement 
of Tampa began with Ft. Brooke, established 
(1824) to oversee the removal of Seminole 
Indians. During the U.S. Civil War, the Con- 
federates yielded the fort after bombardment 
by Union gunboats. Henry B. Plant’s South 
Florida Railroad arrived in 1885 and stimu­
lated new industry. Plant developed the port 
extensively and promoted tourism. Cigar man­
ufacturing was introduced in 1886 by Vincente 
M. Ybor, and cigars are still made in Ybor 
City, Tampa’s Latin quarter. Tampa was the 
embarkation point (1898) for Col. Theodore 
Roosevelt’s Cuba-bound troops. In the 1920s 
the man-made Davis Islands were created off­
shore for real estate development. Citrus and 
Phosphates (early economic factors) account 
for much of the port traffic. Tampa now has 
a wide range of industries and is a major 
distribution centre. The Gasparilla festival, a 
February event highlighted by a pirate inva­
sion of the old port city, and Busch Gardens, 
including a zoo with an African setting, which 
features daily shows by rare tropical birds, are 
populär tourist attractions. It is also the home 
of a professional football team, the Tampa 
Bay Buccaneers.

The city is the seat of Hillsborough Commu­
nity College (1968), the University of South 
Florida (1960), Tampa College (1890), and the 
University of Tampa (1931). The MacDill Air 
Force Base is nearby. Inc. 1855. Pop. (1980) 
city, 271,523; Tampa-St. Petersburg-Clearwa- 
ter metropolitan area (smsa), 1,720,900.
Tampa Bay, arm of the Gulf of Mexico, in- 
denting western Florida, U.S., 25 mi (40 km) 
long, 7-12 mi wide, and partly sheltered on 
the west by the Pinellas Peninsula. Another,



smaller peninsula extends southward toward 
the middle of the bay, forming Old Tampa 
Bay to the west and Hillsborough Bay to the 
east. The bay serves the recreational and com­
mercial activities of St. Petersburg (west) and 
Tampa (northeast). The conquistador Pänfilo 
de Narväez recorded entering the bay, which 
he called Espiritu Santo (“Holy Spirit”), in 
April 1528. Hemando de Soto, the Spanish 
explorer, began his travels through the south­
eastem part of the present United States when 
he reached Tampa Bay on May 25, 1539. Old 
Tampa Bay is spanned by two bridges and 
a causeway. Tampa Bay is spanned by the 
Sunshine Skyway Bridge, a single-span bridge 
(completed 1987) that was built to replace the 
old bridge damaged by a tanker in 1980.
Tampere, Swedish tammerfors, city, Hä- 
meen lääni (province), southwestem Finland, 
on an isthmus traversed by the Tammer 
Rapids between Lakes Näsi and Pyhä, north­
west of Helsinki. Founded in 1779, it remained

The cathedral, Tampere, Fin.
By courtesy of the Embassy of Finland, Washington, D.C.

undeveloped until 1821, when Tsar Alexander 
I of Russia encouraged its growth by grant- 
ing tax-free importation of raw materials and 
equipment. This privilege, enjoyed until 1905, 
resulted in the industrial expansion of the city. 
In 1918 an important victory in the Finnish 
War of Independence was won there. The 
Häme Museum of History (founded 1804) is 
in Tampere. The city is notable for many fine 
examples of modem Finnish architecture by 
Carl Ludwig Engel, Lars Sonck, Viljo Reveil, 
Tovio Korhonen, and Jaako Ieveskoski. The 
cathedral was completed in 1907.

Tampere is Finland’s second largest city and 
industrial centre and has the country’s main 
textile and leather plants as well as lumber 
mills and machinery factories. It is a lake 
port and major rail junction. lts factories were 
built into the natural surroundings according 
to an industrial plan; they are primarily mn 
by hydroelectric power, thereby reducing air 
pollution caused by coal dust and smoke. Pop. 
(1987 est.) mun., 170,097.

Consult
the
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Tampico, city and port, southeastem Ta- 
maulipas estado (“state”), northeastern Mex­
ico. It lies on the northem bank of the Pänuco 
River, 6 miles (10 km) from the Gulf of Mex­

ico. Tampico is almost surrounded by swampy 
lands and lagoons.
The city grew around a monastery founded 

on the mins of an Aztec village by a Francis- 
can friar about 1532. Destroyed by pirates in 
1683, it was not reoccupied until 1823, when 
General Antonio López de Santa Anna or­
dered that the site be settled. In 1829 a Span­
ish force was defeated at Tampico by Santa 
Anna. It was occupied for a short time by
U.S. forces during the Mexican War (1846- 
48) and also in 1862 by the French. The arrest 
of some U.S. sailors in Tampico on April 9, 
1914, led to the bombardment and occupa­
tion of Veracmz on April 22, 1914, by the 
U.S. Navy.

Several of the most productive oil fields 
in Mexico (including the Ebano, Pänuco, 
Huasteca, and Tüxpan) are situated within a 
100-mile (160-kilometre) radius of the city. 
Until 1901 it was a second-rate port, the outlet 
for the fertile but relatively underdeveloped 
hinterland, with a reputation for unhealthful 
and insanitary conditions. The rapid exploita- 
tion of petroleum resources, however, resulted 
in a marked increase of population and in 
improved sanitary conditions, and for several 
years Tampico ranked as the greatest oil port 
in the world. Pipelines lead from the nearby 
fields, and fleets of barges transport oil from 
farther up the river. The Chijol Canal, which 
was begun in 1901, affords a waterway 6 feet 
(1.8 m) deep and 25 feet (7.6 m) wide for 
about 75 miles (120 km) southward through 
the oil fields to Tuxpan. Spacious, modem 
portworks, warehouses, a union railway sta­
tion within easy reach of the waterfront, and 
excellent equipment for loading oil tankers 
make Tampico the most up-to-date harbour 
in Mexico.
Other industrial establishments include ma­

chine repair shops, shipyards, clothing fac­
tories, canneries, and sawmills. In addition 
to petroleum, exports include silver bullion, 
agave fibre, sugar, hides, live cattle, coffee, 
and copper ores. The city has excellent rail­
way facilities, road connections with the Pan- 
American Highway, and air service to Mex­
ico City and Veracmz, to Brownsville, Texas, 
and to other points as well. A branch campus 
of the Autonomous University of Tamaulipas 
is located there. Tampico is a tourist resort, 
and there are fine facilities for golfing and 
hunting and for swimming, fishing, and other 
water sports. The port city and suburb of Ciu­
dad Madero was annexed to Tampico in the 
1970s. Pop. (1980) 267,957.
Tämraliptä, also called TämraliptI (India): 
see Tamlük.
Tamshui, also spelled tamsui (Taiwan): see 
Tan-shui.
Tam worth, city, east-central New South 
Wales, Australia, on the Peel River, a tributary 
of the Namoi River. It was founded in 1848 
in a valley (visited in 1818 by the explorer 
John Oxley) by a British land-development 
Corporation and was named after Tam worth 
in Staffordshire, England, which was the par­
liamentary constituency of the British prime 
minister Sir Robert Peel.
Tamworth was made a town in 1850 and 

a municipality in 1876. During the 1860s, it 
was an important coaching station. In 1946 it 
was proclaimed a city. Now at the junction 
of the Oxley and New England highways and 
with air and rail links to Sydney (135 miles 
[217 km] southeast), Tamworth serves parts of 
the New England and Westem Slopes districts 
that produce livestock, poultry, fmits, vegeta­
bles, wheat, tobacco, honey, and fodder crops. 
Its industries include egg and dairy processing, 
food freezing, and lumber and flour milling; 
other factories produce fumiture, cable, alu­
minum products, truck and bus bodies, and 
starch. The city has several notable secondary 
schools and an art gallery. Pop. (1981) 29,657.
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Tamworth, district (borough), county of 
Staffordshire, England, at the confluence of

The castle at Tamworth, Staffordshire
Christine Gascoigne— Robert Harding Associates

the Tarne and Anker rivers, on the northeast- 
ern periphery of the metropolitan area cen­
tred on Birmingham. Offa, 8th-century king 
of Anglo-Saxon Mercia, built a palace on the 
site. The present castle, of Norman origin, 
was largely restored in the Jacobean period 
(1603-49). Tamworth itself, a borough since 
Saxon times, grew around its medieval market 
and was incorporated in 1560. The present 
Tamworth is the centre of an agricultural and 
coal-mining area, and its industries include 
agricultural engineering, textiles, asbestos, and 
aluminum ware. lts area is 12 square miles 
(31 square km). Pop. (1986 est.) 66,700.
Tan, N.A., also called v.g. tan: see Bogoraz, 
Vladimir Germanovich.
Tan Cheng Lock, also spelled tan cheng- 
lock (b. April 5, 1883, Malacca, Straits Set­
tlements [now in Malaysia]—d. Dec. 8, 1960, 
Malacca, Malaya). Malaysian Chinese com­
munity leader, politician, and businessman.

Bom into a wealthy Straits Chinese family 
with shipping and plantation interests, Tan 
Cheng Lock was an early beneficiary of the 
economie growth of Malaya under colonial 
mle. He invested especially in mbber and 
banking. He also acquired great familiarity 
with the classical European philosophers and 
in later life frequently used his knowledge to 
enliven his political discourse.

He first entered public life through the Straits 
Chinese British Association during World War 
I and in 1923 was appointed to the Legislative 
Council of the Straits Settlements, emerging 
there as the most outspoken of local Chinese 
leaders. Campaigning against the “pro-Malay” 
policy of the time, he argued for a united 
(and eventually self-goveming) Malayan soci­
ety in which all ethnic groups, immigrant as 
well as indigenous, would have equal rights. 
In 1933 he became the first Asian member 
of the Straits Settlements Executive Council, 
in part, perhaps, because of his support of 
the govemment’s ban on the Kuomintang the 
previous year and his strongiy expressed view 
that Malayan Chinese should be loyal only to 
Malaya.

During the Japanese occupation, which he 
spent in India, Tan Cheng Lock formed an 
Overseas Chinese Association designed to ex- 
ert some influence on British post-war plan­
ning, though it seems probable that it was less 
concerned with political matters than with 
economie reparations. The Malayan Union 
scheme, with which the British retumed to 
Malaya, proposed a unitary state with a com-
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mon citizenship. The plan was similar to that 
sought by Tan Cheng Lock, and its rejection 
by the Malays drew him more directly into 
political activity for its support, sometimes 
with such stränge bedfellows as the left-wing 
coalition known as the All-Malaya Council for 
Joint Action. When the outbreak of the Com­
munist Emergency in mid-1948 interrupted all 
legitimate political activity, Tan Cheng Lock 
was among a small number of politically safe 
figures who from late 1948 took part in the 
British-sponsored Communities Liaison Com­
mittee, designed to lessen communal discord 
and work toward national unity. When the 
Malayan Chinese Association was formed in 
1949, first as a welfare association and then as 
the first, full-fledged, centrist Malayan Chinese 
political party, Tan Cheng Lock was an almost 
inevitable choice to head it. He remained its 
president up to and beyond independence in 
1957, though increasingly in a titular role.
tan-e, Japanese wood-block prints hand- 
coloured with an orange-red tone. Tan-e were 
produced in the Edo period from the late 17th 
Century through the first quarter of the 18th 
Century by Ulayo-e (q.v.) artists.
Tan Malaka, Ibrahim Datuk (Headman) 
(b. 1894—d. April 16, 1949, Blitar, Java), 
Indonesian Communist leader who competed 
with Sukarno for control of the Indonesian 
nationalist movement.
Tan Malaka was a Minangkabau (a people 

of Sumatra) and a schoolteacher. When he 
retumed in 1919 from Europe, where he was 
educated, he began to espouse Communist 
doctrines. The Communists had been working 
with the leading nationalist group, the Sarekat 
Isläm (Islämic Association) but in 1921 they 
split off and moved in the direction of revo­
lutionary action, still trying to take with them 
local branches of Sarekat Isläm. The following 
year Tan Malaka attempted to convert a strike 
of government pawnshop employees into a 
general strike, but the effort failed, and Dutch 
officials ordered him to leave the Dutch East 
Indies.

Tan Malaka represented Indonesia at the 
Fourth Congress of the Comintem (Commu­
nist International) in 1922, when he was ap­
pointed Comintem agent for Southeast Asia 
and Australia. He opposed as premature a 
Communist-backed rebellion in 1926 and was 
blamed by its proponents for the uprising’s 
failure. The next year, however, he organized 
a group in Bangkok called the Indonesian 
Republic Party; its aim was to develop un­
derground cadres to work in Indonesia. The 
party gained strength, but with little visible 
success in weakening colonial mle.

Tan Malaka retumed to Java in 1944, dur­
ing the Japanese occupation in World War 
II, and afterward competed for power against 
Indonesian president Sukarno. Sukarno, how­
ever, outmanoeuvred Tan Malaka by bring- 
ing Sutan Sjahrir to power as prime minister. 
Tan Malaka responded by creating a coali­
tion, called the Persatuan Perdjuangan (United 
Struggle), to oppose any negotiated settlement 
with the Dutch, which Sjahrir favoured. When 
Sjahrir resigned in February 1946, Tan Malaka 
was asked to form a Cabinet. The members of 
the coalition failed to reach accord, however, 
and Sjahrir was recalled. Tan Malaka then 
either attempted a coup or was caught up in 
the plans of others and was arrested on July 6, 
1946, and held for two years without trial. On 
his release he supported a new political party, 
the Partai Murba (Proletarian Party). At that 
time the Dutch and Indonesians were at war 
for control of the country, Sukarno and Mo­
hammad Hatta were prisoners of the Dutch, 
and much of the Communist leadership had 
been killed. In December 1948 Tan Malaka 
made a bid for control of the Indonesian rev-

olution. From the city of Kediri, Java, which 
remained in Indonesian hands, Tan Malaka 
proclaimed himself head of Indonesia. When 
the Dutch attacked Kediri, he escaped but 
within a few months was captured and exe­
cuted by supporters of Sukarno.
Tan Malaka wrote several political works; 

the best known is the autobiographical Dari 
Pendjara ke Pendjara (“From Prison to Pri­
son”). He was a powerful, moving force in the 
creation of Indonesia but, after 1966 and the 
massacre of Communists, his name went into 
eclipse.
Tan-shui, also spelled tamshui, or tamsui, 
Coastal chen (town) in T’ai-pei hsien (county), 
northern Taiwan, on the northem bank of the 
Tan-shui Ho (river), northwest of Taipei.

Tan-shui is the oldest of the port settlements 
in northem Taiwan. The area was occupied 
by the Spanish in the 1620s after they had 
seized Chi-lung (q.v.) farther east. In 1642 the 
Spanish were driven out by the Dutch, and 
in 1662 the Dutch in their turn were expelled 
by Koxinga (Cheng Ch’eng-kung), a man of 
mixed Chinese-Japanese parentage who mied 
the island for a time; the port was restored to 
Chinese control in 1683.

In the early 18th Century, trade began with 
the interior of the island, and strong links 
were built up with the merchant communi­
ties in Foochow and Ch’üan-chou in Fukien 
Province (sheng) on the Chinese mainland. In 
1860 the port was opened to foreign trade as 
a treaty port. For the next few years Tan-shui 
became a centre of the growing Taiwan tea in­
dustry, founded by settlers from Fukien. This 
tea was shipped to Foochow and thence to 
Europe; by the end of the 19th Century, Foo­
chow was shipping more tea from Tan-shui 
than from Fukien itself.

Occupied by the French during the Sino- 
French War of 1883-85, Tan-shui was further 
developed in the late 1880s, when a shipping 
route was opened from Tan-shui to Shang­
hai, Hong Kong, and Singapore. Upon the 
completion of the railway line to the port of 
Chi-lung, however, and the increasingly seri­
ous silting of the Tan-shui Estuary, the port 
declined. It is now a seaside resort for the 
nearby capital city of Taipei. Pop. (1982 est.) 
township, 66,589.

Consult the index first

Tan-Tan, town, provincial capital, and 
province, Sud region, southwestem Morocco. 
The town, about 16 mi (25 km) by road east 
of the Atlantic Ocean in the extreme north­
westem reaches of the Sahara, is a military 
post and market centre for the Regeibat and 
Tekna nomads that live in the area. The an­
nual müsim, a commercial and religious fair, 
attracts traders and nomads from as far away 
as Senegal and Marrakech; camels and sheep 
are exchanged for grains, tea, sugar, and other 
necessities.
Tan-Tan province fronts the Atlantic Ocean 

(northwest), and is bounded by the provinces 
of Guelmim (east) and the Moroccan admin- 
istered provinces of es-Semara (south) and 
Laäyoune (or El Aaiun; Southwest) in the 
Westem Sahara disputed (since 1976) terri­
tory. It embraces an area of 6,678 sq mi 
(17,295 sq km). The territory that now com­
prises Tan-Tan province became a part of 
the Spanish Protectorate of Morocco (the area 
defined as an integral part of Morocco by a 
Franco-Spanish convention in 1912) known 
variously as the Tekla zone, Tarfaya zone, 
or Spanish Southem Morocco. This region 
was retumed to Morocco in 1958 and in 
1976 Tan-Tan province was established in its 
northwest corner. Tan-Tan has been the site 
of warfare between Moroccan troops and the 
Westem Saharan Polisario Front guerrillas; 
guerrillas raided Tan-Tan town twice in 1979.

The province is a relatively flat, stony plain 
with occasional intermittent stream beds, 
low-lying mountains, ridges, and saline de- 
pressions; sand dune beaches and high cliffs 
are found on the Atlantic coast. Ocean fog 
preserves limited scrub growth near the coast. 
Nomads are increasingly raising sheep rather 
than camels, and practicing transhumance. 
Pop. (1971) town, 10,722; (1981 est.) province, 
27,900.
Tan-t’u (China): see Chen-chiang.
Tan-tung, formerly (until 1965) an-tung, 
Pinyin dandong , or andong, city, south­
eastem Liaoning Province (sheng), China. A 
prefecture-level municipality (shih), its terri­
tory includes not only the municipal area but 
also several counties (hsien) occupying the en­
tire North Korean border zone of Liaoning. 
It is situated some 22 mi (35 km) from the 
mouth of the Yalu River.
The city, known as An-tung until 1965, took 

its name from that of the protectorate gen­
eral set up in southem Liaoning by the T’ang 
dynasty (618-907) in the mid-7th Century. In 
the late 16th Century the Ming dynasty (1368- 
1644) constmcted a fort, Chen-chiang-pao, at 
what is now called Chiu-lien-ch’eng, some 2lh 
mi northeast of the modem city; during the 
late period of the Ming dynasty and early 
part of the Ch’ing dynasty (1644—1911/12), 
it held an important strategie position. The 
surrounding area was only sparsely peopled 
until the mid-19th Century, but after it was 
opened for colonization in 1862-74, it was 
quickly settled, largely by immigrants from 
Shantung Province; in 1876 it was constituted 
a county town with a regulär civil administra­
tion. As the town grew, it became the natural 
outlet for the Ch’ang-pai Shan (mountains) 
area and a centre of trade between Korea and 
Manchuria (now known as the Northeast). 
It became a collecting centre for agricultural 
produce, especially soybeans from the sur­
rounding district, and was even more impor­
tant as a timber exporting port. It developed a 
large junk fleet engaged in the Coastal trade to 
Tientsin, Shanghai, and Shantung Province. 
It was opened to foreign trade as a treaty port 
in 1907.

Early in the 20th Century its importance was 
enhanced by the construction of a railway 
joining it to Shen-yang (Mukden). Built by 
the Japanese Army during the Russo-Japanese 
War (1904-05), it passed under Japanese con­
trol according to the Treaty of Portsmouth; 
An-tung then became an important outlet for 
Manchurian goods. It was, however, a poor 
natural port, situated 22 mi from the sea 
on a river that rapidly silted up. During the 
Japanese occupation (1931-45), construction 
of a modem deepwater port at Tung-kou was 
begun at the mouth of the Yalu, but this was 
never completed. In 1933 An-tung was desig­
nated as one of the principal centres for in­
dustrial development. A large textile industry 
grew, and lumber processing and wood-pulp 
plants were installed.

Since 1949 the city’s industrial growth has 
continued. Its industry is highly diversified. 
The textile industry now includes cotton and 
silk weaving, silk reeling, and the making of 
synthetic fibres. There is a large paper and 
wood-pulp industry, and a diversified Chem­
ical industry producing pharmaceuticals and 
industrial Chemicals; there is also a mbber in­
dustry and various engineering undertakings. 
Pop. (1980 UN est.) 656,000.
tana (Jewish scholar): see tanna.
Tana (Russian S.F.S.R.): see Azov.
Tana (Vanuatu): see Tanna.
Tana, Lake, largest lake of Ethiopia, in a 
depression of the northwest plateau, 6,000 ft 
(1,800 m) above sea level. It forms the main 
reservoir for the Blue Nile (Abbay) River, 
which drains its southem extremity near Bahir



Lake Tana where it is dammed by a lava barrier to 
form Tisisat Falls, Ethiopia
R.P. Livingstpn

Dar. Its surface covers 1,418 sq mi (3,673 sq 
km), with a surrounding drainage of 4,500 sq 
mi; its maximum depth is 45 ft. The reputed 
source of the Blue Nile is the Little Abbay, 
which rises in the south near Mt. Amedamit; 
it is the longest (about 85 mi [135 km]) of the 
lake’s 60 tributaries.

The lake was known to the ancient Greeks 
as Pseboa or Koloe. Monasteries were built 
on Dak and Daga islands during the Middle 
Ages and were visited by Portuguese Jesuits 
in the 16th and 17th centuries. The Scotsman 
James Bruce, seeking to cast European eyes 
on the source of the Nile, reached the south­
em shores of Tana in 1770.
The alluvial Dembea plains on the northem 

shore and Fogera on the east indicate that the 
lake was at one time larger. Near Bahir Dar, 
the lake is dammed by a lava barrier over 
which the Blue Nile pours, dropping 138 ft 
to form the spectacular Tisisat Falls (a section 
of which has been hamessed for hydroelectric 
power).

With abundant rainfall, the lake region pro­
duces grains, oilseeds, and coffee. Cattle raising 
is important, as is fishing, which is carried on 
from the ancient tanqua (papyrus reed boat). 
There is regulär motorboat service across the 
lake.
Tana River, river, Kenya, East Africa, flowing 
440 mi (708 km) from its headwaters (prob­
able source, the Sagana River) in the Aberdare 
Range and Mt. Kenya to the Indian Ocean. 
Taking a northeasterly course, it plunges over 
the Kitaru (Seven Forks) Falls (440 ft [134 m]) 
into a semidesert landscape. Describing a wide 
arc, the Tana then veers south and opens into 
a wide valley, where it meanders through a 
floodplain subject to widespread inundations. 
Kenya’s longest river, it reaches the Indian 
Ocean at Formosa Bay, Kipini, but a former 
outlet lies 20 mi Southwest.
The river is navigable by small craft for about 

150 mi upstream, often with difficulty. In the 
upper catchment, Sasumua Dam provides wa­
ter for Nairobi. Kindaruma, at Seven Forks, 
is the site of the hydroelectric project, and 
the Mwea-Tebere Irrigation Scheme at Embu 
provides rice cultivation. On the forest-clad 
banks of the middle Tana the Pokomo tribe 
practices subsistence agriculture, and the gov­
ernment irrigation project at Galole permits 
the cultivation of cotton.
Tanabe Hajime (b. Feb. 3, 1885, Tokyo— 
d. April 29, 1962, Maebashi, Gumma Pre­
fecture, Japan), Japanese philosopher of Sci­
ence who attempted to synthesize Buddhism, 
Christianity, Marxism, and scientific thought. 
He taught philosophy of science at Töhoku 
Imperial University in Sendai from 1913 and 
later at Kyöto Imperial University, where 
he succeeded the foremost modern Japanese 
philosopher, Nishida Kitarö.

After studies at the universities of Berlin, 
Leipzig, and Freiburg (1922-24), Tanabe 
wrote his major early work, Süri tetsugqku

kenkyü (1925; “A Study of the Philosophy of 
Mathematics”), which made him the leading 
Japanese philosopher of science. In the late 
1920s and into the 1930s, he developed “the 
logic of the species”—the “species” signified 
the nation as a historical mediating force be­
tween the individual and mankind. Tanabe 
departed from Nishida’s “logic of field,” which 
was thought to emphasize the individual to 
the detriment of the historical aspect of hu­
manity. Tanabe’s Shu no ronri no benshöhö 
(1947; “Dialectic of the Logic of the Species”) 
was published in the midst of the post-World 
War II turmoil.
Works on Tanabe’s syncretic approach to 

Christian love and Buddhistic “nothingness” 
include Jitsuzon to ai to jissen (1946; “Exist­
ence, Love, and Praxis”) and Kirisutokyö no 
benshöhö (1948; “The Dialectic of Christian­
ity”). In the postwar years,Tanabe developed 
his philosophy of metanoetics, which pro­
posed that the only way to transcend noetics 
(speculative philosophy on the subjective as­
pect or content of experience) is to undergo 
a complete metanoia in the death-and-rebirth 
phenomenon oficonVersion.
tanager, any of numerous songbirds of New 
World forests and gardens, chiefly in the 
tropics, constituting most of the subfamily

Summer tanager (Piranga rubra)
Hal H. Harrison—The National Audubon Society Collection/Photo 
Researchers

Thraupinae (formerly Tanagrinae), of the fam­
ily Emberizidae. The subfamily includes 200 
to 220 species, confined to the Americas. Most 
are 10 tö 20 centimetres (4 to 8 inches) long 
and have short necks, with bills of varying 
shape, slightly toothed and hooked.
The three species breeding in temperate 

North America are scarlet tanager (Piranga 
olivacea), summer tanager (P. rubra), and 
western tanager (P. ludoviciana). A less showy 
bird, the hepatic tanager (P. flava), has a 
greater breeding range: from southem Arizona 
to central Argentina. The most striking trop­
ical genus is Tangara: about 50 small species 
sometimes called callistes. An example is the 
13-cm paradise tanager (T. chilensis), called 
siete colores (Spanish) from its seven hues, in­
cluding green, scarlet, and purpie. The eupho- 
nias (Tanagra species) are found from Mexico 
southward; they should not be confused with 
Tangara species (above). Of the eight species 
of Thraupis, the blue, or blue-gray, tanager 
(Th. episcopus, sometimes virens) is common 
from Mexico to Pem and is introduced in 
Florida.

The thrush-tanager (Rhodinocichla rosea), of 
lowlands from Mexico to Venezuela, may de- 
serve family rank (Rhodinocichlidae). Though 
in some respects tanager-like, it has the build 
of a thrush and, like it, skulks in forest under- 
growth for insects and seeds. The thrush-tan­
ager is 20 cm long, with sooty back and black 
“half collar”; on the underparts the male is 
rosy and the female brownish.

The swallow-tanager (q.v.) is of another sub­
family.
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Tanagra, Modern Greek t a n a g r a , city of 
ancient Boeotia, Greece, situated in northem 
Attica on the left bank of the Asopós Potamos 
(river) near Thebes and Chalcis (Khalkis). The 
nearly circular hill of the ancient mined city, 
just southeast of the present village, was first 
occupied by the Gephyreans, an Athenian 
clan. It rose subsequently to be the chief town 
of the eastern Boeotians, with lands extending 
to the Gulf of Euboea.

An early rival of Thebes, Tanagra probably 
assumed leadership of the Boeotian confeder- 
acy following the Persian wars when it took 
over the clay-working industry of devastated 
Thebes. During the first Peloponnesian War 
in 457 b c , Athens and its allies lost a battle at 
Tanagra to Sparta and its allies, thus precip- 
itating a decline from which Tanagra revived 
only in the Hellenistic period; in Roman times 
it was the cultural centre of Boeotia.

There is little left of ancient Tanagra save 
its mined Walls and gates, but the Tanagra 
site is known fpr the discovery in 1874 of a 
large cache of finely modelled, cast terra-cot­
ta figurines. Bearihg tracés of their original 
blue and pink patina, the delicate pieces were 
widely imitated in their own time, with Tana­
gra work spanning the period from late Ar­
chaic to late Classical (c. 500 to c. 323). The 
earliest work unearthed from the necropolis 
on the Asopós focusses on divinities; later 
pieces represent a variety of familial and do­
mestic themes, particularly the female Graces. 
The finest examples, from the late 4th and 
early 3rd centuries, compare favourably with 
the life-size and heroically proportioned work 
of the great masters of classical Greece, which 
they not infrequently imitated. A large aircraft 
maintenance and repair industry was set up in 
1979 not far from the local military airfield. 
Pop. (1981) 1,097.
Tanagra figurine, any of the small terra-cotta 
figures dating primarily from the 3rd Century 
b c , named after the site in Boeotia where they 
were found. Well-dressed young women in 
various positions, usually standing or sitting, 
are the main subject matter of the statuettes. 
On occasion the figures pull their garments 
around them closely, veiling the face, or they 
may wear a hat or hold a fan or mirror. The

Terra-cotta figurine from Tanagra, 
Greece, 4th Century b c

By courtesy of the Metropolitan Museum of Art, New 
York City, Rogers Fund, 1906
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Tanagra figurines were all manufactured with 
molds, but the use of separate molds in combi­
nation (different arms, heads) lent interesting 
Variation. The figures were all originally cov­
ered with a white coating and then painted. 
The garments were generally bright shades— 
blue, red, pink, violet, yellow, and brown. The 
flesh was reddish or pinkish, the hair auburn, 
the lips red, and the eyes blue. Gilt and black 
were used for details. The authentic statuettes 
that survive are missing their white coating 
and bright paint. On their discovery in the 
19th Century they became enormously popu­
lär and were extensively and expertly forged, 
even with paint.
tanaid (order Tanaidacea), any of more than 
300 species of small, bottom-dwelling ma­
rine and brackish-water crustaceans (super- 
order Peracarida). Tanaids have a worldwide 
distribution; they are especially numerous in 
shallow marine habitats but also occur at con­
siderable depths in the deep sea. The body 
of these invertebrates is typically elongate and 
slender and measures about 2 to 25 mm (0.08 
to 1 inch) in length. The thorax has seven 
pairs of walking legs, the first of which has a 
large pincerlike claw (chela) for clasping and 
the second specialized for burrowing. The ab­
domen has five pairs of swimming limbs and 
a pair of posterior appendages. Tanaids live 
on or in soft Sediments and feed on organic 
detritus and plankton. Several species inhabit 
delicate tubes, which they build with fibrous 
secretions from several of their thoracic limbs. 
Eggs and developing young are carried by the 
female in a ventral brood pouch.
tanaim (Jewish scholars): see tanna.
Tanaina, a North American Indian people, 
the only northem Athabascan-speaking Indi­
ans occupying extensive portions of the sea- 
coast. They lived chiefly in the drainage areas 
of Cook Inlet and Clark Lake in Southern 
Alaska. Tanaina, meaning “people,” was their 
own name for themselves; they have also been 
called Knaiakhotana (“People of the Kenai 
Peninsula”).

The Tanaina depended primarily on salmon 
and other fish (as well as shellfish) but also 
hunted bear, mountain sheep and goat, moose, 
caribou, and other game, as much for their 
skins as for food. Their dwellings consisted of 
semisubterranean log-and-sod houses for win­
ter use and a variety of huts for summer use 
during the salmon runs; the huts also served 
as smokehouses for drying the fish catch. For 
transportation they employed the skin-covered 
kayak and umiak, as well as snowshoes and 
sleds.

The Tanaina were divided into several tribes, 
or subgroups, each of which was split into 
exogamous halves, or moieties, composed of 
clans. There were two social classes—nobles 
and commoners—and a village usually had a 
chief, who exercised a kind of fatherly guid­
ance. Organized leadership, with real leaders 
and councils, usually developed only for war­
fare and raiding (their chief foes being the 
Eskimo). The Tanaina used the potlatch to 
increase their personal prestige through the 
ostentatious giving of gifts. In religion the 
Tanaina believed that all things in nature 
were animate and suffused with supematural 
powers and that guardian spirits shadowed 
everyone. Taboos, tokens, and amulets were 
numerous. Shamans, the mediators with the 
spirit world, were extremely influential; some 
were chiefs.
Tanaka Giichi, Danshaku (Baron) (b. 
July 25, 1864, Yamaguchi ken [prefecture], 
Japan—d. Sept. 29, 1929, Tokyo), prime min­
ister (1927-29) and author of Japan’s aggres­
sive policy toward China in the 1920s.

Tanaka distinguished himself in the Russo-

Japanese War and as a member of the Japanese 
army stationed in Manchuria in the early 
1900s. Appointed minister of war in 1918, 
he was one of the most forceful advocates of 
Japanese involvement in a Siberian expedi­
tion against the new Soviet regime in Russia. 
The civilian leaders of the Cabinet finally ac- 
quiesced when the United States and other 
Western countries also sent troops to Russia, 
but Tanaka, who had dreams of a Japanese 
empire in Siberia, conspired among his own 
military associates to send in many times the 
number of Japanese troops originally agreed 
upon and to keep them there long after other 
countries had withdrawn their forces.

Created a baron in 1920, Tanaka joined the 
dominant Rikken Seiyükai (“Friends of Con­
stitutional Government”) political party and 
was elected in 1925 to its presidency. As 
a result he became prime minister in 1927. 
Although his foreign policy seemed more bel- 
ligerent than that of his predecessors, Tanaka 
continued to seek international cooperation, 
pursuing trade and economie interests in 
China but remaining adamant about retaining 
Japanese control in southem Manchuria. In 
1927 he intervened against Chiang Kai-shek’s 
Northern Expedition by blocking its progress 
in Shantung. Tanaka’s aggressive tone toward 
China provoked an anti-Japanese reaction on 
the Chinese mainland. His efforts to deal with 
the 1927 economie crisis in Japan led to an 
inflationary spiral in the country and caused 
social unrest. When he moved to punish army 
officers involved in the assassination of the 
Manchurian leader Chang Tso-lin, the army 
refused to back him, and his Cabinet feil. 
Tanaka died a short time later.

The “Tanaka Memorial,” a document in 
which he supposedly advised the emperor to 
adopt an expansionist policy in China, has 
been shown to be a forgery.
Tanaka Kakuei (b. May 4, 1918, Kariwa, 
Niigata ken [prefecture], Japan), politician 
who was prime minister of Japan from 1972 
to 1974 and who subsequently became the 
central figure in a major political scandal.

Tanaka was the only son of a bankrupt cattle 
dealer. He dropped out of school at the age 
of 15 and soon opened his own constmction 
firm, the Tanaka Civil Engineering Company. 
His business prospered during World War II, 
largely because of military contracts, and he 
became one of the richest men in Japan. En­
tering politics, he was elected to a seat in the 
lower house of the Diet (parliament) in 1947 
and rose rapidly through the ranks of the 
powerful Liberal-Democratic Party to become 
minister of postal services and Communica­
tions in 1957. Resigning from that post in 
1958, he then served as minister of finance 
from 1962 to 1964. He became one of his par­
ty’s most powerful politicians and was made 
secretary-general of the party in 1965 and 
again in 1968.

After serving as minister of international 
trade and industry in the Cabinet of Satö 
Eisaku, prime minister from 1964 to 1972, 
Tanaka succeeded the latter in a surprising 
upset victory over Satö’s chosen successor, 
the former foreign minister Fukuda Takeo. 
Tanaka was a vigorous and populär prime 
minister; he pushed through many govern­
ment projects and was responsible for eco­
nomically revitalizing much of westem Japan. 
He also established diplomatic relations with 
the People’s Republic of China. Japan’s econ­
omy declined during his time in office, how­
ever, and in the elections of July 1974 his 
party made a poor showing. These problems, 
added to charges that he had profited illegally 
by means of his office, led to his resignation 
in December 1974.

In August 1976 Tanaka was indicted on the 
charge of having accepted, while prime min­
ister, about $2,000,000 in bribes from the 
Lockheed Aircraft Corporation in order to in­

fluence All Nippon Airways to buy that com­
pany’s jet airliners. Despite the political cloud 
that enveloped him after the indictment, he 
continued to mle over the largest faction of 
the Liberal-Democratic Party; he thus had a 
major voice in the selection of four subsequent 
Japanese prime ministers. After a seven-year 
trial, Tanaka was convicted in 1983 of bribery 
and another charge and was sentenced to a 
fine of 500 million yen and four years in 
prison.
Tanaka Odö, original name tanaka ki- 
ichi (b. 1867, Tomioka, Saitama Prefecture, 
Japan—d. May 9, 1932, Tokyo), Japanese 
philosopher and critic who promoted within 
Japan the Westem philosophy of Pragmatism.

After learning English, Tanaka went to the 
United States in 1889 and studied first at the 
College of the Bible, a theological seminary 
in Kentucky, and later at the University of 
Chicago. He was profoundly influenced by 
such American philosophers as William James, 
George Santayana, and especially John Dewey 
at Chicago. After his return to Japan Tanaka 
taught at Waseda and Rikkyö universities and 
devoted himself to the study and promotion 
of Pragmatism. In an effort to make Prag­
matism useful in Japanese society, Tanaka 
advocated combining functionalism with in- 
strumentalism (i.e., having ideas represent the 
instmments for actions). He made use of his 
philosophy to attack the naturalism that was 
populär in early 20th-century Japanese litera­
ture. He was, in addition, a strong proponent 
of democracy and believed that it should be 
based on individualism.

Tanaka wrote numerous books, including 
Shosai yori gaïtö ni (1911; “From the Study to 
the Street”), Tetsujin shugi (1912; “Philosoph­
ical Principles”), and Shöchö shugi no bunka 
e (1924; “On the Culture of Symbolism”). 
He also contributed to Japanese philosophical 
and literary joumals.
Tanala, also called antanala, a Malagasy 
people living in southeastem Madagascar who 
are separated from the coast by the Antaimoro 
and other ethnic groups. They are divided 
into two subgroups; the Tanala Menabe in the 
mountainous north and the Tanala Ikongo 
dwelling in the more accessible southem part 
of the Tanala homeland. Tanala Menabe vil­
lages are isolated; they are built on mountain 
tops and are hidden in the dense forest. The 
Tanala speak Malagasy, the West Austrone- 
sian language common to all Malagasy peo­
ples. At the time of the French conquest in 
1895, the northem Tanala were under Merina 
domination while the southem Tenala still 
held many independent fiefdoms.

Tanala (“People of the Forest”) are skilled 
woodsmen, food gatherers, and hunters. They 
trade beeswax, honey, and other forest prod­
ucts and engage in slash-and-burh agriculture, 
growing rice as a staple. The central govern­
ment is encouraging the Tanala to use more 
modem agricultural methods in the cultiva­
tion of rice and coffee. The Tanala observe 
patrilineal descent and often live in large com­
pounds consisting of a father and his sons or 
of a group of brothers.
Tanana, a small Athabascan-speaking tribe 
of North American Indians that lived along 
the headwaters of the Tanana River in cen­
tral Alaska. They were nomadic hunters, rely- 
ing chiefly on caribou, moose, and mountain 
sheep for both food and clothing, and lived in 
skin-cóvered domed lodges in winter and in 
bark or bmsh lean-tos or huts in summer.

In social organization they were divided into 
several loosely led clans that changed often 
in composition because of mergers, divisions, 
and migrations.

The potlatch was a means of ostenta- 
tiously distiibuting gifts and increasing per­
sonal prestige. Although the central person in 
Tanana religious life was the shaman, the re-



ligion was highly individualized; each person 
developed his own beliefs, practices, amulets, 
and taboos.
Tanana River, river, east central Alaska, 
U.S., an important tributary of the Yukon 
River. Arising from two headstreams, the 
Chisana and Nabesna rivers, and fed from 
glaciers high in the Wrangell Mountains of 
southeastem Alaska, the river flows 550 mi 
(885 km) from the head of the Chisana north- 
westward along the base of the Alaska Range 
to join the Yukon River near the village of 
Tanana. The Tanana was named from the 
Athabascan Indian term for river trail, and 
it was first explored by Russian traders in 
the mid-19th Century. lts valley, an important 
gold-producing area made famous in 1904 by 
the gold msh, is also a lumbering district and 
one of Alaska’s major farming regions, pro­
ducing potatoes, truck crops, and small grains. 
Fairbanks, the terminus of the Alaska and 
Richardson highways (which follow the river 
west of the Yukon Territory, Canada) and of 
the Alaska Railroad (from the port of Seward), 
is the commercial and distributing centre of 
the Tanana Valley.
Tananarive (Madagascar): see Antananarivo.
Tanaquil, legendary Etmscan prophet, the 
wife of Tarquinius Priscus, traditionally the 
fifth king of Rome.
According to legend she married the low-bom 

Lucumo (as Tarquinius was originally called) 
in the Etmscan city of Tarquinii; through her 
prophetic powers she saw that their fortunes 
and social status would improve if they set­
tled in Rome. At Rome, Lucumo adopted the 
Latin name Lucius Tarquinius, and Tanaquil 
reportedly changed hers to Gaia Caecilia. Tar­
quinius is said to have rulêd Rome from 616 
until he was murdered in 578. Tanaquil then 
won the crown for her son-in-law, Servius Tul- 
lius. She earned renown for her skill at spin­
ning and weaving. The Roman writer Pliny 
(lst-2nd Century ad) reported that there was 
a statue to her as Gaia Caecilia in the temple 
of Semo Sancus, where her distaff and spindle 
were preserved as relics. Thus she became a 
model of virtue for Roman brides. Scholars 
have, however, concluded that Tanaquil and 
Gaia Caecilia were probably distinct charac­
ters.
tanbark oak, also called tanoak (Lithocar- 
pus densiflorus), oaklike ornamental evergreen 
tree with tannin-rich bark. It is a member of 
the beech family (Fagaceae) and is native to 
Coastal areas of southem Oregon and northem 
California.
The tanbark oak is usually about 20 me­

tres (65 feet) tall but occasionally reaches 45 
m; it becomes shmbby at high elevations. 
It has horizontal, spreading limbs that form 
a dense, symmetrical, rounded crown. The 
short-pointed, altemate, leathery leaves may 
be toothed or slightly scalloped, with the mar­
gins rolled under. They are pale green above 
and have a brownish, cmsty coat of matted

Tanbark oak (Lithocarpus densiflorus)
Eugene Memmler

hairs below; the undersides become bluish 
white as the hairs are shed during the sum­
mer.

The flowers of the tanbark oak resemble 
those of the chestnut, but the fmit is oaklike 
in appearance. Most male flowers are bome in 
long, erect catkins; female flowers are usually 
in clusters at the base of male catkins. The 
fmit, a single nut, is held in a scaly, burrlike 
cup.

The tanbark oak is cultivated as an ornamen­
tal in cooler regions of the temperate zone. lts 
hard, light-brown, red-tinged wood is used for 
agricultural implements and fumiture. The 
bark chips are used in tanning leather and as 
a mulch.
tanbur, also spelled tambur, long-necked lute 
played under various names from the Balkans 
to northwestem Asia. Closely resembling the 
ancient Greek pandoura and the long lutes 
of ancient Egypt and Babylon, it has a deep, 
pear-shaped body; a fretted neck; and 2 to 10 
double courses of metal strings fastened with 
front and side tuning pegs without a pegbox.

The tanbur has remained populär since me­
dieval times. Its derivatives include the Greek 
buzuki, the Romanian tamburitza, and the 
Indian sitar and tambura.
Tancred, Italian tancredi (d. Feb. 20, 1194, 
Palermo), king of Sicily whose brief reign 
marked the end of the Norman mle there.
An illegitimate son of Duke Roger of Apulia 

and grandson of Roger II, king of Sicily, Tan­
cred joined an insurrection in 1155 against his 
uncle William I of Sicily and was imprisoned 
for five years. Released, he participated in an­
other abortive coup in 1161 and went into 
exile.
Thirteen years later, forgiven his disloyalty 

to William I, Tancred led William U’s expedi­
tion against Alexandria and later commanded 
a Sicilian fleet. William U’s death in 1189 
without direct heirs found Tancred a serious 
contender for the throne. Opposed by the 
feudal barons but backed by the people and 
the papacy, he was crowned king in 1190. 
The first year of his reign was troubled by 
an anti-Muslim riot and by the stormy visit 
of Richard I the Lion-Heart of England and 
Philip Augustus of France ön their way to the 
Third Cmsade. Richard demanded a legacy 
promised him by William II and the restora­
tion of the dowry of his sister Joan, William’s 
widow. During the six months he spent in 
Sicily while negotiations continued, Richard 
provoked a riot in Messina, which he then put 
down by plundering, buming, and occupying 
the city. Tancred bought peace by yielding to 
Richard’s financial demands, and in March 
1191 Richard departed.
In 1191 the Holy Roman emperor Henry 

VI, who claimed the Sicilian throne through 
his wife, Constance I (daughter of Roger II), 
marched south to claim Constance’s inheri­
tance. He invaded Tancred’s mainland terri­
tory and unsuccessfully besieged Naples. Con­
stance remained in Salemo when he retreated 
and feil into Tancred’s hands. Tancred gave 
in to pressure by the pope to release his valu­
able hostage to papal custody, but en route 
Constance managed to escape and retum to 
Germany.

Three years later Henry made a fresh attempt 
on Sicily, his campaign partly financed by the 
ransom paid for Richard I the Lion-Heart, 
who had been made a prisoner in Germany. 
Before Henry reached Sicily, Tancred died 
suddenly, leaving only a young son, William 
III. The barons rallied to Henry, who was 
crowned king of Sicily on Christmas Day, 
1194. Tancred’s family was promised safe 
conduct but, under pretext of the discovery 
of a plot, was seized and sent in captivity to 
Germany, where William III died, probably 
murdered, ending the 125-year Norman mle 
of Sicily.

537 Tandridge

Tancred o f  H a u t e v i l l e , French t a n - 
CRÈDE DE HAUTEVILLE (d. DeC. 12, 1112, 
Antioch), regent of Antioch, one of the leaders 
of the First Cmsade.
Tancred was a Norman lord of south Italy. 

He went on the cmsade with his uncle, Bo­
hemond (the future Bohemond I of Antioch), 
and first distinguished himself in Cilicia, where 
he captured Tarsus from the Turks and came 
into conflict with his fellow crusader, Baldwin 
of Boulogne. He played a prominent part in 
most of the major battles of the cmsade, and 
after the capture of Jerusalem (1099) he re­
ceived the title prince of Galilee. He served 
as regent of the principality of Antioch for 
Bohemond while the latter was a prisoner of 
the Turks (1101-03), and controlled Antioch 
permanently after Bohemond retumed to Eu­
rope in 1104.

As regent of Antioch, and also of Edessa 
from 1104 to 1108, Tancred became the chief 
Latin magnate of northem Syria, and engaged 
in continual warfare with both the Turks and 
the Byzantines until his death. The portrayal 
of Tancred by Torquato Tasso in the Italian 
epic poem Gerusalemme liberata is largely 
imaginary.
Tancredi (Italian personal name): see under 
Tancred.
Tandil, city, southeastem Buenos Aires 
province, Argentina, within the Pampa at the 
northem end of the Sierra del Tandil. It was 
founded in 1823 by the colonial govemor 
Martin Rodriguez, but after Indian attacks in 
1856 the majority of settlers fled, not retum- 
ing until some years later. Tandil was declared 
a city in 1895. Its clear air and hill scenery 
have made it both a health and a pleasure 
resort. Its outstanding Holy Week festivities, 
reminiscent of those held in Seville, Spain, 
draw large numbers of tourists. In 1961 a 
dam was built on the city outskirts to control 
seasonal flooding of the Fuerte and Blanco 
streams. The economy is based on agriculture; 
cattle raising is of some significance, and there 
is light industrial development. Pop. (1980) 
78,821.
tandoori cookery, an Indian method of 
cooking over a charcoal fire in a tandoor, a 
cylindrical clay oven. Shaped like a large um, 
a tandoor is at least one metre in height and 
is often sunk up to its neck in the earth. Tan­
doori cooking is believed to have originated 
in Persia and is found in some form through­
out Central Asia. A charcoal fire is built in 
the tandoor and allowed to bum for several 
hours to heat the oven. Meats cooked in the 
tandoor are marinated in yogurt and spices 
and threaded on long skewers that are placed 
vertically in the oven with one end resting in 
the ashes. The meats are coloured a bright 
orange-red by a natural dye, tandoori rang, 
added to the marinade. Nan, a leavened wheat 
bread, is formed into ovals and pressed against 
the inner neck of the tandoor to bake sus­
pended over the fire. The most celebrated dish 
in tandoori cookery is tandoori murgh, skin- 
less marinated whole chicken quickly grilled 
in the tandoor.
Tandridge, district, county of Surrey, En­
gland. It borders Greater London in the north, 
Kent in the east, and West Sussex in the 
south. It lies within easy commuting distance 
of central London and has excellent road 
and rail Communications with the city. Urban 
expansion into the district has, nevertheless, 
been limited by the rugged terrain; the chalk 
heights of the North Downs cross Tandridge 
in the north, and in the south is a sandstone 
ridge. Much woodland remains on the slopes, 
and there is still some arable farming. The 
area of the district is 96 sq mi (250 sq km). 
Pop. (1983 est.) 77,100.
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Tandy, James Napper (b. 1740, Dublin— 
d. Aug. 24, 1803, Bordeaux, Fr.), Irish politi­
cian, ineffectual revolutionary, and populär 
hero memorialized in the Irish ballad “The 
Wearing of the Green”:

I met with Napper Tandy, 
and he took me by the hand,

And he said “How’s poor old Ireland, 
and how does she stand?”

In the early 1780s Tandy was an artillery 
commander in the Irish Volunteers, and in 
1791 he helped to form a Dublin branch 
of the radical Society of United Irishmen. 
Forced into exile in 1793, he made his way 
to Philadelphia in 1795 and to Paris in 1798, 
when the French government made him a 
general and sent him back to Ireland to raise 
an army against the British.

Tandy, engraving by James Heath,
1815, from an earlier drawing by 
James Petrie
By courtesy of the trustees of the British Museum; 
photograph, J:R. Freeman & Co. Ltd.

On Sept. 16, 1798, he landed at Rutland 
Island, off the Donegal coast, but abandoned 
the venture the same day. While retuming 
circuitously to France, he was captured in 
Hamburg (November 1798), tumed over to 
the British (September 1799), and, at a trial in 
Ireland, was sentenced to death (April 1800). 
He was released unconditionally, however, at 
the demand of Napoleon Bonaparte, and went 
(March 1802) to Bordeaux to live.
Tandy, Jessica: see Cronyn, Hume; and 
Tandy, Jessica.
Taneev, Sergey (Ivanovich): see Taneyev, 
Sergey (Ivanovich).
Taney, Roger Brooke (b. March 17, 1777, 
Calvert County, Md., U.S.—d. Oct. 12, 1864, 
Washington, D.C.), fifth chief justice of the 
Supreme Court of the United States, remem- 
bered principally for the Dred Scott decision 
fov.;-1857).
Early life and career. Taney was the son 

of Michael and Monica (Brooke) Taney. Of 
English ancestry, Michael Taney had been 
educated in France and was a prosperous to-

Taney, photograph by Mathew Brady
By courtesy of the Library of Congress, Washington,
D.C. ^

bacco grower in Calvert County, Md. After 
graduation from Dickinson College in Penn­
sylvania, in 1795, Taney studied law with 
Judge Jeremiah Chase, of the Maryland Gen­
eral Court. He was admitted to the bar in 
1799 at Annapolis and served one year in the 
Maryland House of Delegates before settling 
down in Frederick, Md., to practice law. In 
1806 he married Anne Key, whose brother, 
Francis Scott Key, later wrote “The Star-Span- 
gled Banner.”

Taney was a member of the conservative, 
property-conscious Federalist Party until 1812, 
when the party opposed the war against En­
gland. He returned to the Maryland House of 
Delegates in 1816, when, as a political mav- 
erick, he was elected to the state Senate. Two 
years after his term expired in 1821, he moved 
his family to Baltimore, where he was soon 
recognized as an excellent lawyer. Juries were 
impressed with his sense of fair play and his 
courtesy toward opposing attomeys. In 1827 
he was appointed attorney generd of Mary­
land. By this time he had aligned himself with 
Andrew Jackson, the leader of the Democratie 
Party, and when Jackson, elected president in 
1828, reorganized his Cabinet in 1831, he ap­
pointed Taney attorney general of the United 
States.
Fight against the Bank of the United States. 

Throughout his tenure in Washington, Taney 
had been an outspoken leader in the 
Democrats’ fight against the céntral bank, the 
Bank of the United States, which was widely 
regarded as a tool of Eastem financial inter­
ests. Taney believed it had abused its powers, 
and he strongiy advised the President to veto 
the congressional bill that would renew the 
bank’s charter and wrote much of the veto 
message; he also recommended that govern­
ment funds be withdrawn from the bank and 
be deposited in a number of state banks.

As a result of his role in the fight over the 
Bank of the United States, Taney had become 
a national figure, and in 1833 President Jack­
son appointed him secretary of the treasury. 
But Opposition to Taney and his financial pro­
gram was so strong that the Senate rejected 
him in June 1834, marking the first time that 
Congress had refused to confirm a presidential 
nominee for a Cabinet post.

Taney returned to Baltimore to rebuild his 
law practice. A year later, Jackson nominated 
him to the Supreme Court of the United States 
as an associate justice. Taney’s enemies stalled 
the nomination indefinitely. Then, on July 6, 
1835, Chief Justice John Marshall died, and 
Taney was nominated to fill his place on the 
bench.

Despite powerful resistance, led by such 
prominent politicians as Henry Clay, John
C. Calhoun, and Daniel Webster, Taney was 
sworn in as chief justice in March 1836. 
Although he had inherited the conservative 
tradition of the Southem aristocracy and had 
supported States’ rights, the Taney court did 
not discard John Marshall’s ideas of federal 
supremacy. Taney believed firmly in divided 
sovereignty, but he also believed it was the 
Supreme Court’s role to decide which powers 
should be shared. Eventually, many of those 
who had opposed Taney’s appointment came 
tö respect him.

One of the most important decisions for 
which the Taney court is noted concerned 
rights granted by charters. The majority opin- 
ion in Charles River Bridge v. Warren Bridge 
(1837) declared that rights not specifically 
conferred could not be inferred from the lan­
guage of a document. In this decision Taney 
rejected the claim of a bridge Company that 
the subsequent grant by the state legislature of 
a charter to another bridge Company impaired 
the legislature’s charter to the first Company.

The Dred Scott case. The majority opinion 
that Taney delivered on March 6, 1857, in 
Dred Scott v. Sanford is the one for which 
he is best known. In essence, the decision ar­

gued that Scott was a slave and as such was 
not a Citizen and could not sue in a federal 
court. Taney’s further opinion that Congress 
had no power to exclude slavery from the 
territories and that Negroes could not become 
citizens was bitterly attacked in the Northern 
press. The Dred Scott decision probably cre­
ated more disagreement than any other legal 
opinion in U.S. history; it became a violently 
divisive issue in national politics and danger- 
ously undermined the prestige of the Supreme 
Court.

Whenever state authorities threatened or in- 
terfered with the execution of federal power, 
however, Taney upheld federal supremacy. His 
opinion in Ableman v. Booth (1858), denying 
state power (in this case the courts of the 
state of Wisconsin) to obstmet the processes 
of the federal courts, remains a magnificent 
Statement of constitutional federalism. Under 
Taney’s leadership federal judicial power was 
expanded over corporations, the federal gov­
ernment was held to have paramount and 
exclusive authority over foreign relations, and 
congressional authority over U.S. property and 
territory was vigorously upheld. His conflict 
with President Lincoln over the president’s 
suspension of a citizen’s petition for a writ of 
habeas coipus in time of war made him an 
object of bitter criticism, although, eventually, 
many jurists came to agree with Taney’s de­
fense of an individual’s constitutional rights.

Taney, a deeply religious Roman Catholic, 
considered slavery an evil. He had freed the 
slaves he had inherited before he came to the 
Supreme Court. It was his belief, however, 
that slavery was a problem to be resolved 
gradually and chiefly by the States in which it 
existed. As an adherent of the South, he could 
do nothing but watch the defeat of his cause. 
He died in Washington in October 1864. Even 
though his thinking ran counter to the dom­
inant historical trends of his time, he had an 
enduring influence on the substance and evo­
lution of U.S. constitutional law.

(A.J.Sc.)
b i b l i o g r a p h y . C.B. Swisher, Roger B. Taney 
(1935, reprinted 1961), a definitive biography; 
Felix Frankfurter, The Commerce Clause Under 
Marshall, Taney and Waite (1937); A.J. Schu­
macher, Thunder on Capitol Hill: The Life of 
Chief Justice Roger B. Taney (1964), a juvenile 
biography with emphasis on Taney as a political 
figure; Samuel Tyler, Memoir of Roger Brooke 
Taney, LL.D., 2nd rev. ed. (1876; first ed. [1872] 
reprinted 1970), contains Taney’s autobiography 
and an appendix of legal opinions, including that 
of the Dred Scott case; A. Dunham and P.B. Kur-̂  
land (eds.), Mr. Justice, rev. ed. (1964), and K.B. 
Umbreit, Our Eleven Chief Justices: Ä History of 
the Supreme Court in Terms of Their Personali­
ties, vol. 1 (1938, reprinted 1969), collections of 
biographical essays with analyses of the contribu­
tions of chief justices to the development of the 
Supreme Court.
Taneyev, Sergey (Ivanovich), Taneyev also 
spelled taneev (b. Nov. 25 [Nov. 13, old 
style], 1856, district of Vladimir, Russia—d. 
June 19 [June 6, O.S.], 1915, Moscow), Rus­
sian composer, pianist, and theorist and the 
principal practitioner of counterpoint in 19th- 
century Russian music.

Taneyev
Hachette— J.P. Ziolo



Taneyev studied composition with Tchai­
kovsky and piano with Nikolay Rubinstein. 
In 1878 he interrupted his career as a pi­
anist to succeed Tchaikovsky at the Moscow 
Conservatory, where he was director (1885— 
89). In 1905 he resigned in protest at mea­
sures against the threatened révolution and 
resumed his career as pianist and composer. 
In 1909 he completed his two-volume work 
on counterpoint in the strict style, on which 
he had worked for 20 years. His works include 
the operatic trilogy Oresteia (1895), two trios, 
and a setting for chorus and orchestra of A.S. 
Khomyakov’s “At the Reading of the Psalm” 
(1914).

Taneyev disliked all 19th-century music ex­
cept that of Tchaikovsky, some of whose 
works he completed. He regarded counter­
point as a branch of mathematics and admired 
the Renaissance composers Jean d’Ockeghem 
and Josquin des Prez, Orlando di Lasso, and 
Palestrina, yet his finely wrought compositions 
show a romantic beauty. Taneyev was a great 
teacher, a populär eccentric, and a lifelong 
bachelor.
Tanezrouft, region of the Sahara lying in 
southem Algeria and northem Mali. Covering 
part of a plateau eastward toward the Ahaggar 
(Hoggar) uplands, it slopes to lower ground in 
the west, and southward lie swamps. It lacks 
water, landmarks, and Vegetation. The region 
was formerly shunned by caravans, but it is 
now spanned by a trans-Saharan motor route 
going north-south from Béchar (Alg.) to Gao 
(Mali) and beyond. Poste Maurice Cortier 
is a fuelling station on a north-south cara­
van route. Tanezrouft is inhabited only by a 
few Tuaregs. A vast water-bearing stratum is 
known to lie a few thoüsand feet below the 
surface.
T’ang--------- : for miers of the T’ang dy­
nasty, see under individual names.
T’ang, Pinyin ta ng , also called (Wade- 
Giles romanization) ch’eng-t’a n g , or ta-i, 
or t’ien-i (fl. c. 18th Century bc), Chinese em­
peror who overthrew the Hsia dynasty (22nd- 
19th/18th Century bc) and founded the Shang, 
or Yin, dynasty (18th-12th Century bc).
As a historical figure, T’ang was apparently a 

scion of a noble family. According to legend, 
he was a descendant of the mythical sage-king 
the Yellow Emperor (Huang Ti). T’ang is also 
said to have revolted against the evil last ruler 
of the Hsia dynasty after reading on the shell 
of a tortoise a prophecy that he would do so.
Revered as a humane and generous ruler, 

he is said to have offered himself as a sac­
rifice to Heaven during a drought. Rain feil 
before the ceremony ended, however, and 
T’ang was spared. He is usually represented as 
a nine-foot-tall, white-faced, whiskered man 
with a pointed head, six-jointed arms, and a 
body markedly larger on one side than on the 
other.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

tang, songbird, a species of chat (q.v.). 
tang (fish): see surgeonfish.
T’ang d y n a s t y , Pinyin tang  (618-907), 
Chinese dynasty that succeeded the short-lived 
Sui dynasty and developed a successful form 
of government and administration on the Sui 
model and stimulated a cultural and artistic 
flowering that amounted to a golden age.
The first T’ang emperor, Li Yüan, known 

by his temple name Kao Tsu, began as a 
contender for the mle of the Sui dynasty, of 
which he had been an official. He overcame 
various rivals and rebels, and by 621 he con­
trolled China’s eastem plain; in 624 he had 
added the North and South, although some

rebels remained in the North throughout the 
dynasty. He directed many complex military 
operations in his tenure and also established 
the basic institutions of the T’ang state. He 
emulated the first Sui emperior in establish­
ing a highly competent bureaucracy, and he 
adopted the same pattem of local administra­
tion.

The state was bankmpt, and the adminis­
tration was kept small, simple, and cheap. 
The land-distribution system of the Sui was 
adopted to give every taxable male a plot 
and to minimize the number of large estates, 
and Li Yüan also took on the Sui System 
of taxation. He created mints and established 
a copper coinage that lasted the whole life 
of the dynasty. He recodified the laws with 
stated penalties for specific acts and provided 
for their review every 20 years.
The second emperor, Li Shih-min, known 

as T’ai Tsung, succeeded to the throne by 
murdering two brothers and forcing the ab­
dication of his father, but he became one of 
the greatest emperors China has known. He 
adjusted the balance of the court aristocracy 
to equalize regional influences and expanded 
both the Sui use of examinations in litera­
ture and culture for hiring civil servants and 
the Sui system of high-quality schools at the 
capital. He further enshrined the classics and 
published a Standard edition. He defeated his 
eastern Turkish enemies and spread disunity 
among those in the west, finally expanding 
China farther westward than ever before.
One of the most remarkable women in Chi­

nese history, Wu Hou, intrigued her way into 
the role of empress during the reign of Kao 
Tsung. She took up residence in Lo-yang (the 
western capital) and ruthlessly aggrandized 
her role by inflating the bureaucracy during 
Kao Tsung’s illness. Despite her excesses, she 
maintained a steady grip on the government 
until she was in her 80s, when she was forced 
to abdicate. The dynasty reached the peak of 
its wealth and power during the early 8th Cen­
tury, which was a golden age for its arts. The 
aristocracy, scattered, murdered, and incarcer- 
ated under the empress Wu, was restored and 
oversaw an era of reform. In the second half of 
the 8th Century, however, rebellion broke out 
in the northeast and spread rapidly, forcing 
the Emperor to flee west to Szechwan; and, 
although the rebellion was finally suppressed, 
in its wake came a period of provincial Sepa­
ration and later rebellion. By 818 the emperor 
Hsien Tsung managed to restore the authority 
of the empire throughout most of the coun­
try. In the second half of the 9th Century, the 
government grew progressively weaker, and 
rebellions recurred; the dynasty declined un­
til 907, when it collapsed into a Scattering of 
independent kingdoms that withstood unifica­
tion for more than 50 years.

The years of the T’ang were brilliant times 
for the arts and culture. Major Imperial cer­
emonies saw a revival and elaboration of the 
ancient orchestras and Companies of courtly 
dancers. The musicians played on bells, stone 
chimes, flutes, zithers, and drums. China in 
this period was hospitable to foreign ideas, as 
Arabian and Persian seamen roved its ports 
and “westem” music and dance found their 
way into China from Central Asia. In the tav- 
erns of the western capital at Ch’ang-an (Sian), 
western songs and dances were performed to 
the accompaniment of western musicians on 
stränge instmments. Exotic troupes of danc­
ing girls became the subject of paintings and 
reproduction in clay figurines. The Pear Gar­
den at the palace was reserved for training 
musicians and dancers. Foreign music be­
came a third category of music, in addition to 
court and common music. Before the end of 
the dynasty there were 10 musical categories, 
several of them foreign. Although no orches­
tral scores survive, the music for several solo 
pieces has been found. Late T’ang paintings 
show Imperial entertainments with ensembles
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of strings, winds, and percussion, and Choreo­
graphie plans for bands and dancers have also 
been preserved.

Poetry was the greatest glory of the period. 
All the verse forms of the past were used and 
refined, and new ones developed. Regulated 
verse (lü shih) and an abbreviated, truncated 
verse (<chüeh chü) were introduced and became 
widely populär. Nearly 50,000 works by some
2,000 T’ang poets have been preserved. Prose 
stylists were concerned with lyrical expression 
and rhetorical devices for artistic effect.
Heroic sculpture of Buddhas was a feature of 

the middle T’ang; and, although no works of 
this size and period survive in China, several 
do in Japan, which was profoundly influenced 
by the administration, arts, culture, and reli­
gion of the T’ang dynasty.

Painting played a major role in the culture of 
the era, and painters were important court fig­
ures. One of the T’ang ministers of state, Yen 
Li-pen, is far better known as a painter than 
as a statesman. The greatest master of figure 
painting of the dynasty was Wu Tao-tzu, who 
did 300 wall paintings in temples at Lo-yang 
and Ch’ang-an. A painter of horses was a 
great favourite in an era when military steeds 
were a matter of life and death and when 
court ladies played a form of polo. Landscape 
painting was dominated by Wang Wei, who 
was also an official at the court in the west­
em capital. A new freedom with bmshwork 
developed to provide a wider range of effects 
of texture and tone. Ch’an, or Zen, Buddhist 
painters brought still further freedom with the 
brush to religious painting.

Pottery made huge strides after the sterility 
of the Six Dynasties period. Finishes in white 
porcelain, three-colour pottery and figurines, 
stoneware with a rich black glaze, and a type 
of celadon all were developed by T’ang pot­
ters; and, in keeping with the general interest 
in things foreign, their wares were often in 
foreign shapes and followed foreign motifs. 
Great volumes of tomb figurines were pro­
duced. Metalwork and jewelry of the period 
included much silverware. Ritual objects in­
cluded foreign shapes among the traditional 
Chinese forms. Silver and gold vessels were 
no longer cast but “raised” into bowl shape by 
hammering thin sheets; such vessels for drink- 
ing were double thicknesses soldered together 
with an insulating layer of air between them. 
Decorated bronze mirrors were also populär.
The T’ang dynasty—like most—rose in du- 

plicity and murder, and it subsided into a 
kind of anarchy; but at its apex in the early 
8th Century, the splendour of its arts and its 
cultural milieu made it a model for the world.
T’ang, Prince of: see Chu Yü-chien.
T’ang Jo-wang: see Schall von Bell, Adam.
T’ang-ku, Pinyin tanggu , city, eastern 
Tientsin municipality (shih), eastern China, 
on the Hai Ho (river) and the Gulf of Chihli. 
It lies on the Tientsin-Shen-yang (Mukden) 
railroad and is an important shipping point. 
T’ang-ku is also an outport for the city of 
Tientsin, 30 mi (48 km) west-northwest.

The city has long been important for its 
salt field. During the Ming dynasty (1368— 
1644) production was supervised by specially 
appointed feudal officials. Between 1969 and 
1974 the Chinese enlarged the fields; they 
straightened the sides and levelled the bottoms 
of 10,600 ac (4,300 ha) of channels, shallow 
ponds, and crystallizing pans and reclaimed a 
further 4,450 ac from the Gulf of Chihli. The 
field supplies a large Proportion of the salt 
used in China’s industry and food. Pop. (mid- 
1970s est.) 10,000-50,000.
T’ang-ku-la Mountains, Wade-Giles ro­
manization t’ang-ku-la shan , Pinyin tang- 
gula shan , mountain range in the Tibetan
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Autonomous Region, China. On the south- 
eastern high plateau south of the mountains, 
there are many large salt lakes. In its eastern 
part the range forms the boundary between 
Tibet and Tsinghai province. Although many 
peaks are higher than 19,000 feet (5,700 m), 
and the tallest, Basudan Ula, reaches 20,000 
feet (6,096 m), the mountains do not appear 
to be particularly high, since the surround­
ing plateau averages little less than 16,500 
feet (5,030 m) above sea level. The range is 
rather rounded in contour in the west; the 
most rugged and deeply incised section is in 
the east, where there are considerable areas of 
permanent snow.

The northern flank of the mountains is 
drained by various headwaters of the T’ung- 
t’ien River, a tributary of the Yangtze River. 
The southeastem flank drains into the Nu 
River, the headwater of the Salween River; 
and the Mekong River rises at the eastern 
end of the range. The range is crossed by the 
important T’ang-ku-la Pass, which carries the 
main route from Lhasa (capital of Tibet) and 
the Southern Tibetan region to the Tsaidam 
Basin and beyond, to Sinkiang province to the 
north and west. Mineral surveys have revealed 
deposits of iron ore, hard coal, graphite, and 
asbestos in the range.
T’ang-shan, Pinyin tang sh an , industrial 
city in eastem Hopeh sheng (province), China. 
Originally, T’ang-shan was a small hamlet de­
pendent upon nearby K’ai-p’ing and located 
in an area where many small coal pits had 
been worked since the 16th Century. In 1876 
a Cantonese promoter of Western-style indus­
trialization proposed to the govemor-general 
of the former province of Chihli that a coal 
industry be established there. The first shaft 
of the mine at K’ai-p’ing (T’ang-shan) was 
begun in 1879. The coal was taken by horse 
tramway to Hsü-ko-chuang (now known as 
Feng-nan), 7 miles (11 km) away, whence it 
was carried by canal to Ning-ho (Lu-t’ai) on 
the Chi-yün River, and thence shipped to a 
depot near Tientsin.

In 1882, despite official Opposition to rail­
way development, the tramway was tumed 
into China’s first proper railway. In 1887 the 
railway was extended to Ning-ho, and then 
in 1888 to T’ang-ku, the outport of Tientsin. 
New collieries were opened at Lin-hsi, 15 
miles (24 km) northeast of T’ang-shan, and 
these too were linked by rail to Tientsin. The 
K’ai-p’ing Mining Company then established 
its own shipping line, supplying coal to the 
northem ports, to the Chinese northern fleet, 
and to Shanghai. In 1891-94 Tientsin was 
connected by rail with Shan-hai-kuan, on the 
coast to the northeast of T’ang-shan; the Com­
pany also developed its own port facilities after 
1899, with a railway link to the ice-free har­
bour of Ch’in-huang-tao. The Boxer Rebellion 
of 1900, which led to the occupation of T’ang- 
shan by Russian troops, while Ch’in-huang- 
tao was occupied by an allied force, brought 
suspension of work on the port and rail link. 
The Company, already in financial difficulties, 
then feil under British control. Production 
was resumed, and the new port and rail link 
were completed; by 1903 virtually all coal was 
exported via Ch’in-huang-tao.

Yüan Shih-k’ai, the new govemor of Chihli, 
repeatedly but unsuccessfully attempted to 
gain control of the mining Company. He 
then established a rival Chinese Company, the 
Luan-chou Mining Company, which opened 
mines in the same district at Ma-chia-kou 
and Chao-ko-chuang. Although these mines 
were speedily brought into production, the 
Company was soon involved in a price war 
with the K’ai-p’ing Company and feil into 
financial trouble. The outbreak of the revo- 
lution of 1911 precipitated a financial crisis,

and in 1912 the Anglo-Chinese Kailan Min­
ing Administration was established to resolve 
the conflict and jointly to control the affairs 
of both Companies. This organization contin­
ued to operate until 1934, when the Chinese 
Nationalist government recognized the forma­
tion of the Kailuan Mining Corporation, for­
mally combining both Companies. Under this 
arrangement British control over the whole 
mining Operation was secured, and it was con­
tinued—even after the Japanese occupation 
in 1937—until the outbreak of war between 
Japan and the Western powers in 1941. The 
Company reverted to British control in 1945, 
but in 1948 the area was taken by the Chi­
nese Communists, who expelled the British 
in 1952. Under China’s First Five-Year Plan 
(1953—57) the works were extensively modem- 
ized and extended, with some Soviet techni­
cal assistance. T’ang-shan was also the site of 
other industries, among them a large cement 
plant—the Chee-hsin Works, which began Op­
eration in T’ang-shan in 1907.
After 1949, T’ang-shan’s electric generating 

plants were expanded, and the city was joined 
to Tientsin and Peking by a high-tension grid. 
Iron and steel production that had been devel­
oped during the Japanese occupation declined 
after 1945 and remained at a low level until 
the mid-1950s, when it was rapidly expanded. 
In 1964 T’ang-shan was designated the centre 
of an experimental economie region designed 
to integrate the commercial life of the area. By 
the beginning of 1976, T’ang-shan was pro­
ducing large quantities of ingot steel, pig iron, 
and finished steel. Engineering and ceramics 
were also important.

On July 28, 1976, the city was devastated 
by a giant earthquake. Strong after-tremors 
continued for days. The quake leveled almost 
every building and flooded the mines. An esti­
mated 700,000 to 1,500,000 people died from 
the several earthquakes that struck the city 
during the late 1970s and early 1980s. All new 
buildings were designed to be highly earth- 
quake-resistant. Huge new apartment com- 
plexes housed 80,000 families by the end of 
1980, and factories were rebuilt downwind to 
minimize pollution. Land along the fault lines 
was reserved for parks. Although many indus­
tries resumed Operation within a year or two, 
it was not until the 1980s that total produc­
tion regained its pre-1976 levels. Pop. (1986 
est.) 940,000.
T ’ang Ti Yao (Chinese mythology): see Yao.
T ’ang Yin (b. 1470, Su-chou, Kiangsu 
province, China—d. 1523), Chinese scholar, 
painter, and poet of the Ming period whose 
life story has become a part of populär lore.

T’ang Yin was a pupil of the great Shen 
Chou, a friend of Wen Cheng-ming, and was 
aided by the latter’s father, Wen Lin. T’ang 
Yin came from a mercantile background and 
excelled in his studies. He was accused, per­
haps unfairly, of cheating in the provincial

examinations that would have guaranteed him 
the security of a government sinecure and 
comfort for the cultivation of scholarly pur- 
suits. Denied further official progress, he pur­
sued a life of pleasure and earned a living 
by selling his paintings. That mode of living 
brought him into disrepute with a later gener- 
ation of artist-critics (for example, Tung Ch’i- 
ch’ang) who feit that financial independence 
was vital to enable an artist to follow his 
own style and inspiration. While T’ang Yin is 
associated with paintings of feminine beauty, 
his paintings (especially landscapes) otherwise 
exhibit much the same variety and expression 
of his peers, which suggest a man of both 
artistic skill and profound insight.
Tanga, city and port, northeastern Tanzania, 
eastern Africa, located on the Pemba Chan­
nel of the Indian Ocean. The city itself was 
established on the coast by Persian traders in 
the 14th Century, but early Iron Age sites in 
the nearby foothills of the Pare and Usam- 
bara mountains and in the Digo Hills are evi­
dence of ancient occupation of the region. In 
the 16th and 17th centuries indigenous States 
formed in the region’s interior were dominated 
by the Shamba peoples. Omani Arabs raided 
the Coastal region in the early 18th Century. 
During the 1840s, Arab and Swahili traders 
made their way into the region’s interior for 
ivory, and later for slaves. The slave trade was 
abolished after Europeans arrived in the 19th 
Century and established missions in the area. 
In the early 1880s the area came under Ger­
man protection and then became a German 
colony. The city of Tanga experienced great 
development under German colonial rule in 
the 1890s. Tanga’s port facilities were mod- 
ernized, and the Tanga-Moshi railway stimu­
lated agricultural development, making Tanga 
the territory’s chief port for the export of 
sisal and coffee. German colonial rule ended 
during World War I when the British took 
over in 1917. After World War I the rail­
way was connected to the central line, giving 
Tanga a direct rail link to the capital, Dar es- 
Salaam, and the central interior. In 1922 the 
Tanganyika Territory African Civil Services 
Association, the first known modem African 
political organization, was formed with Tanga 
city as headquarters. The region surrounding 
Tanga formed an intergral part of Tanganyika 
in 1961, when it gained independence, and of 
Tanzania in 1964, when Tanganyika merged 
with Zanzibar.

A few miles inland from the port’s vantage 
point on the Indian Ocean begin a series of 
hills and ridges, and plateaus rising to an 
elevation of about 985 feet (300 m). West­
ward are the Usambara and Nguru mountain 
ranges, reaching to elevations of more than
7,500 feet (2,290 m). Their steep slopes drop 
some 300 feet (91 m) to the Pangani River 
valley between them. Much of this depression 
was a lake at some period in the Holocene

...........................

“Voyage to the South,” detail of a handscroll by T ’ang Yin, 1505; in the Freer Gallery 
of Art, Washington, D.C.
By courtesy of the Smithsonian Institution, Freer Gallery of Art, Washington, D.C.



(Recent) Epoch. Crops grown in the region 
include sisal, cotton, millet, oilseed, copra, 
com (maize), bananas, and cassava. Many of 
the region’s inhabitants engage in cattle rais­
ing and fishing. Local manufactures include 
textiles, plywood, fumiture, fertilizers, paper 
products, and soap. Salt, mica, gypsum, and 
copper are mined nearby. Roads and railway 
link Tanga with Moshi, Morogoro, and Dar 
es-Salaam, and the city has an airport. With 
the improvement of Dar es-Salaam’s harbour, 
Tanga’s relative importance as a port has de- 
clined. Pop. (1978) 103,399.
Tangail, city, north-central Bangladesh. It lies 
just east of the Jamuna (Brahmaputra) River. 
Tangail is an important handloom and cotton- 
weaving centre and serves as a trading centre 
for the rice, jute, and oilseeds that are grown in 
the surrounding agricultural area. The city is 
connected by road with Dhäkä, Mymensingh, 
and Jamälpur. It has several colleges affiliated 
with the University of Dhäkä. Pop. (1981) 
77,518.
Tanganyika, Lake, second largest of the 
lakes of eastem Africa. It is the longest fresh­
water lake in the world (410 miles [660 km]) 
and the second deepest (4,710 feet [1,436 m]) 
after Lake Baikal in the Soviet Union. Com­
paratively narrow, varying in width from 10 
to 45 miles (16 to 72 km), it covers about 
12,700 square miles (32,900 square km) and 
forms the boundary between Tanzania and 
Zaire. It occupies the southem end of the 
westem arm of the East African Rift Valley, 
and for most of its length the land rises steeply 
from its shores. Its waters tend to be brackish. 
Though fed by a number of rivers, the lake is 
not the centre of an extensive drainage area. 
The largest rivers discharging into the lake are 
the Malagarasi, the Ruzizi, and the Kalambo,

Lake Tanganyika near Bujumbura, Burundi
Kay Honkanen—Ostman Agency

which has one of the highest waterfalls in the 
world (704 feet [215 m]). lts outlet is the 
Lukuga River, which flows into the Lualaba 
River.

Lake Tanganyika is situated on the line di- 
viding the floral regions of eastem and westem 
Africa, and oil palms, which are characteristic 
of the flora of westem Africa, grow along the 
lake’s shores. Rice and subsistence crops are 
grown along the shores, and fishing is of some 
significance. Hippopotamuses and crocodiles 
abound, and the bird life is varied.

Many of the numerous peoples (predomi- 
nantly Bantu-speaking) living on the lake’s 
eastern borders tracé their origins to areas in 
the Congo Basin. The lake was first visited by 
Europeans in 1858, when the British explorers 
Sir Richard Burton and John Hanning Speke 
reached Ujiji, on the lake’s eastern shore, in 
their quest for the source of the Nile River. 
In 1871 Sir Henry Morton Stanley “found” 
David Livingstone at Ujiji. Important ports 
situated along Lake Tanganyika are Bujum­
bura (Burundi), Kalemi (Zaire), and Ujiji and 
Kigoma (Tanzania).
Tange Kenzö (b. Sept. 4, 1913, Imabari, 
Shikoku, Japan), one of the foremost Japanese 
architects in the decades following World War 
II.

He studied at the Tokyo Imperial University 
(1935-38), worked in the office of Maekawa 
Kunio, then returned to the university (1942- 
45), where in 1949 he was named professor 
and in 1974 professor emeritus. His first com­
pleted stmcture was a pavilion at the Köbe 
Industry and Trade Fair of 1950. His best- 
known early work was the Peace Centre at 
Hiroshima (1946-56). In the years that fol­
lowed he designed an outstanding series of 
public buildings, including the Tokyo City 
Hall (1952-57), the assembly hall at Shizuoka 
(1955-57), town halls at Kurayoshi (1955-
57) and Kurashiki (1958-60), and the Ka- 
gawa prefectural offices, Takamatsu (1955-
58) , the latter being considered a particu­
larly fine example of the blending of modern 
with Japanese architectural traditions. Most of 
these early stmctures were conventional rect- 
angular forms using light steel frames.

Tange’s work during the 1960s took more 
boldly dramatic forms with the use of rein­
forced concrete and innovative engineering. 
For the 1964 Olympic Games he designed 
the National Gymnasium, which was actually 
two buildings suspended together to create 
sweeping curved roofs and an asymmetrical 
but balanced arrangement that masterfully as- 
similates traditional techniques. During the 
same period Tange also designed Saint Maiy’s 
Cathedral in Tokyo, a bold cruciform design 
with stark, soaring roofs made of stainless 
steel.

Tange fulfilled many important overseas 
commissions during the 1960s and ’70s, in­
cluding embassies and university buildings in 
Taiwan, Saudi Arabia, Algeria, and Iran. Dur­
ing 1966-70 he designed the master plan for 
the Japan World Exposition (Expo 70), which 
was held in Osaka. In his later stmctures he 
built up combinations of smaller geometrical 
forms into an irregulär but functionally atten- 
tive whole.

Tange has also been influential as a writer, 
teacher, and town planner. Some of his best- 
known publications translated into English are 
A Plan for Tokyo (1960), Katsura: Tradition 
and Creation in Japanese Architecture (1960), 
Ise: Prototype of Japanese Architecture (1962), 
and Architecture and Urban Design (1975).
tangent, in geometry, straight line (or smooth 
curve) that touches a given curve at one point;
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at that point the slope of the curve is equal 
to that of the tangent. A tangent line may be 
considered the limiting position of a secant 
line as the two points at which it crosses the 
curve approach one another. Tangent planes 
and other surfaces are defined analogously.

The trigonometrie law of tangents is a rela­
tionship between two sides of a plane triangle 
and the tangents of the sum and difference of 
the angles opposite those sides. In any plane 
triangle ABC, if a, b, and c are the sides op­
posite angles A, B, and C, respectively, then

a —b tan 72(A — B) 
a +  b tan Vi(A +  B)’

c — a tan 72(C — A) 
c~ha tan x/i(C  +  A ) ’

6 - c _ tan V2( B - C ) 
b +  c tan V2 (B +  C)

The formula is especially useful in making 
calculations using logarithms.

In trigonometry of a right triangle, the tan­
gent of an angle is the ratio of the side opposite 
the angle to the side adjacent. The value of 
the tangent (ratio) depends only on the size of 
the angle, not on the particular right triangle 
used to compute it.

Consult
the

INDEX
first

tangerine (Citrus reticulata deliciosa), small, 
thin-skinned variety of orange belonging to 
the mandarin orange species of the family Ru- 
taceae. Probably indigenous to Southeast Asia, 
tangerine culture spread westward along trade 
routes as far as the Mediterranean; in modem  
times, the fmit is cultivated in the subtropical 
regions of both the Old World and the New 
World, especially in Southern Europe and the 
Southern United States. Commercial crops are 
grown in Arizona, California, the Rio Grande 
Valley of Texas, and the Gulf States.

Tangent relationships
(Top left) Tangent to curve at P, is line aP^ (top centre) height determination using 
tangent; (top right) law of tangents; (bottom) tangent function f(x) for various values 
of x
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The tangerine tree is smaller than other or­
ange trees, with slender twigs and lance-shaped 
leaves. The fruit is slightly flattened at either 
end, with loose, deep, reddish-orange peel 
and easily separated segments. The tender,

Tangerine (Citrus reticulata deliciosa)
Grant Heilman— EB Inc.

juicy, richly flavoured pulp is abundant in 
vitamin C. Some varieties ship well. Those 
marketed commercially include Minneola, Or­
lando, Dancy, and Seminole. Oil extracted 
from the fragrant skin of the tangerine is a 
characteristic ingrediënt in several flavourings 
and liqueurs. Tangerines have been crossed 
with grapefruit to produce tangelos.
Tanggu (China): see T’ang-ku.
Tanggula Shan (mountain range, China): see 
T’ang-ku-la Mountains.
Tangier, French t a n g e r , Spanish t a n g e r , 
Arabic t a n j a h , port city, provincial capital, 
and province, Nord Ouest region, Morocco,

Port and ramparts of the old town, Tangier, Mor.
M. Williams— Shostal Assoc./EB Inc.

on a bay of the Strait of Gibraltar 17 mi 
(27 km) from the southem tip of Spain. First 
known as an ancient Phoenician trading post, 
it later became a Carthaginian and then a 
Roman settlement called Tingis. Becoming a 
free city in a d  42, it was made the capital of 
the Roman province of Mauretania Tingitana. 
Tingis, after five centuries of Roman mle, was 
captured successively by the Vandals, Byzan- 
tines, and Arabs. The city was occupied by 
Islämic dynasties from c. 705 to 1471 and 
by the Spanish and Portuguese until 1662. In 
that year, as part of the dowry of Catherine 
of Braganza of Portugal upon her marriage to 
Charles II, it was transferred to the English 
crown, during whose mle extensive fortifica­
tions were erected. In 1684 it was retumed 
to Morocco and during the 19th Century was 
the diplomatic capital of that country, though 
British trade and political influence still pre- 
dominated. When the rest of Morocco became 
a French protectorate in 1912, Tangier had

special status; and in 1923 it officially became 
an international city, govemed by a Commis­
sion composed of representatives from Great 
Britain, France, Spain, Portugal, Italy, Bel­
gium, The Netherlands, Sweden, and, later, 
the United States. Tangier remained an in­
ternational zone (except for a period during 
World War II, when Spain took control) until 
it was integrated in 1956 with the independent 
Kingdom of Morocco.

The city is built on the slopes of a chalky 
limestone hill. The old town (medina), en­
closed by 15th-century ramparts, is domi- 
nated by a Casbah, the sultan’s palace (now 
a museum of Moroccan art), and the Great 
Mosque. European quarters (whose popula- 
tions have declined considerably since integra- 
tion with Morocco) stretch to the south and 
west. Tangier has been the site of the sum­
mer royal residence since 1962. The Ameri­
can University was established there in 1968 
and the University of North Africa in 1971. 
An important port and trade centre, Tangier 
has excellent road and rail connections with 
Fès, Meknès, Rabat, and Casablanca, as well 
as regulär shipping services to Europe and an 
international airport. Supplementing its role 
as a tourist centre are the building trades, fish­
ing, and a textile industry (especially carpets). 
The port handles cereals and sugar imports.

Tangier province Stretches southeastward 
from the city to the Rif Mountains, covering 
an area of 461 sq mi (1,195 sq km). It is 
bounded to the north and west by the Atlantic 
Ocean and to the east and south by Tétouan 
province. The city of Tangier dominates the 
province, which is otherwise poor in resources. 
Vegetable growing and poultry breeding are 
the main rural economie pursuits. Pop. (1975 
est.) city, 240,900; (1981 est.) province, 404,- 
800.
tango, ballroom dance that evolved in about 
1880 in lower class districts of Buenos Aires, 
where the Spanish tango merged with the mi- 
longa, a fast, sensual, and disreputable Argen- 
tine dance; it shows possible influences also 
from the Cuban habanera. In the early 1900s 
the tango became socially acceptable and by 
1915 was a craze in fashionable European 
circles. The first tango music by known com­
posers was published around 1910.

The early tangos were spirited and gay, but 
by 1920 the music and lyrics became intensely 
melancholy. The tango step likewise evolved 
from early exuberance to a smoother ball-

Tango danced by Rudolph Valentino and partner 
from the motion picture Four Horsemen of the 
Apocalypse, 1921
By courtesy of Metro-Goldwyn-Mayer Inc., ©  1921; photograph, from the 
Museum of Modern Art Film Stills Archive

room step. The music is in } time. The tango 
of Spain is a light-spirited variety of flamenco 
dance and music, possibly influenced by the 
Argentine dance.
tangoreception (physiology): see touch re­
ception.
Tanguay, Eva (b. August 1878, Marbleton, 
Que., Can.—d. Jan. 11, 1947, Hollywood), 
U.S. singing and dancing comédienne billed 
as the “Girl Who Made Vaudeville Famous.” 

Tanguay went to the United States with her

Eva Tanguay as Salome
Brown Brothers

parents at an early age, obtained her first stage 
role at the age of eight, and later acted in 
variety, stock troupes, and musical comedy. 
At the turn of the Century, she shocked audi­
ences with her scanty costume and her risqué 
songs, such as “I Don’t Care.” As vaudeville’s 
emphasis shifted from sentiment to sex in the 
early 1900s, Eva Tanguay became the highest 
paid single performer in vaudeville, but she 
lost her fortune during the stock market crash 
of 1929. She spent the last two decades of her 
life a bedridden recluse.
Tangub, chartered city, Misamis Occiden­
tal province, northwestem Mindanao, Philip­
pines. Located on the northem shore of Pan- 
guil Bay (an arm of Iligan Bay), it is just 
north of the narrow neck of land that connects 
Zamboanga del Sur province with the main 
part of Mindanao. The principal occupation 
in the city is fishing, mostly in Panguil Bay, 
for prawns and crabs. Coconuts (copra) are 
the main cash crop in the region. Tangub is 
connected by a Coastal road with Ozamiz and 
Oroquieta to the north. Inc. city, 1967. Pop.
(1980)'40,401.
Tangun, mythological first king of the Kore- 
ans, the grandson of Hwanin, the creator, and 
the son of Hwanung, who fathered his child 
by breathing on a beautiful young woman. 
Tangun reportedly became king in 2333 b c .

Legends about Tangun differ in detail. Ac­
cording to one account, Hwanung left heaven 
to mle Earth from atop Mt. T’aebaek (Dae- 
baik). When a bear and a tiger expressed a 
wish to become human beings, he ordered 
the beasts into a cave for 100 days and gave 
orders that they were to eat only mugwort 
and garlic and avoid the sunlight. The tiger 
soon grew impatient and left the cave, but 
the bear remained and after three weeks was 
transformed into a beautiful woman. It was 
she who became the mother of Tangun. The 
myth is important inasmuch as it links the 
Korean people with a heavenly origin.

Tangun’s legendary association with agricul­
ture has led to speculation that the myth is 
based on a historical leader who leamed the se-



crets of the soil in the city-states of the Huang 
Ho river valley. Buddhism and Taoism clothed 
themselves with a Korean mantle by crediting 
Tangun with starting a national religion of 
Heavenly Teaching and with originating the 
Korean maxim Hongik-ingan (“Love human­
ity”). An altar on Kanghwa Island, which is 
said to have been built by Tangun himself, 
is periodically refurbished. Tangun’s birthday 
(“Opening of Heaven Day”) on the 3rd day 
of the lOth month is a holiday for schoolchil- 
dren.
Tan’gun, also spelled t a n g u n  (Korean sect): 
see Tajong-gyo.
Tanguy, Yves (b. Jan. 5, 1900, Paris—d. Jan. 
15, 1955, Waterbury, Conn., U.S.), French- 
born American painter who made a highly 
individual contribution to Surrealism.

After sailing with the merchant marine in 
his youth, Tanguy in 1922 returned to Paris,

“Fear,” oil on canvas by Yves Tanguy, 1949; in the 
Whitney Museum of American Art, New York City
Collection of the Whitney Museum of American Art, New York City

where he lived a Bohemian life and searched 
for a vocation. In 1923 a painting by Gior­
gio de Chirico that he saw in an art gallery 
made such a strong impression on him that 
he immediately took up painting. He joined 
the Surrealists in 1925, and he subsequently 
participated in all the Surrealists’ major exhi­
bitions. He visited the United States in 1939 
and settled there, becoming a U.S. Citizen in
1948.
Though he had no formal art training, Tan­

guy had found his own unique style of paint­
ing by 1927. His paintings depict groups of 
stränge, unidentifiable objects that resemble 
marine invertebrates or sculpturesque rock for- 
mations. These ambiguous forms are painted 
with smooth, painstaking detail and are set 
in barren, brightly lit landscapes that have 
an infinite horizon and a timeless, dreamlike 
quality. After Tanguy resettled in the United 
States, the objects in his paintings took on a 
more metallic appearance. Tanguy’s eerie and 
illogical paintings made him the artist most 
faithful to Surrealist precepts.
Tangyur (Buddhist texts): see Bstan-’gyur.
tanhä (Päli), in the Buddhist chain of de­
pendent origination, the thirst that leads to 
attachment. See pratïtya-samutpada.
Tani Bimchö, original name t a n i  m a s a -  
y a s u , also called b u n g o r ö  (b. 1763, Edo 
[now Tokyo]—d. Jan. 6, 1841, Edo), Japanese

Landscape painting by Tani Bunchö; in 
the Tokyo National Museum
By courtesy of the Tokyo National Museum

painter who founded an eclectic school in­
fluenced by Chinese, Japanese, and Western 
styles.

The son of a poet, Tani studied first with 
a master of the Kano school, stressing Chi­
nese themes and techniques, and then with a 
painter of the Hoku-ga, or Northem school of 
Chinese art. He also came under the influence 
of Nan-ga (the Southem school of Chinese 
art,û so known in Japanese as the bunjin-ga, 
or 'literati painting”) as well as of Yamato-e 
(traditional Japanese paintings of scenes from 
daily life). He founded a new school of painting 
called Nanboku göitsu, or the South and East 
school, and he introduced the use of West­
em perspective, a technique further refined 
by his most famous pupil, Watanabe Kazan. 
While his technique was outstanding and his 
knowledge of art considerable, his paintings 
frequently lack a spontaneous quality. Some 
of his mature works, especially portraits, are 
of striking realism. He also produced several 
art history books.
Tanimbar Islands, Indonesian k e p u l a u a n  
t a n i m b a r , group of about 30 islands 
in Maluku Tenggara kabupaten (regency), 
Maluku provinsi (“province”), Indonesia. The 
largest of the group is Yamdena Island, the 
principal town of which is Saumlaki, a port 
on the southem coast. This island has thickly 
wooded hills along its eastem coast, while its 
westem coast is lower and often swampy. Sur­
rounding islands include Larat to the north of 
Yamdena, with high cliffs, a rocky coast, and 
thick Vegetation along the shore, and Selam 
to the south of Yamdena, rather flat and with 
much grassland. The group, the total area of 
which is 2,179 square miles (5,625 square 
km), lies outside the zone of historie volcanic 
activity. Because there are few rivers, there is a 
lack of fresh water, but the soil supports com  
(maize), rice, coconut and sago palms, yams, 
plantains, mangoes, and papayas.

The Tanimbar group was visited by the Dutch 
in 1629 and claimed by them in 1639 by right 
of discovery, but Dutch mle was not estab­
lished on the islands until 1900. The people 
are basically Oceanic Negroes of the Papuan 
variety, but there has been much mixture with
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Mongoloid strains. There are many animists, 
a few Muslims, and some Christians. Houses 
of wood and palm leaf, generally on piles, are 
entered from underneath; their carved pillars 
show much artistry of constmction. The men 
are skillful boatbuilders, search for trepang 
(sea cucumber) and turtle shell, keep pigs, and 
work in iron, copper, and gold. Pop. (1971) 
55,405.
Tanis, biblical z o a n , modem s ä n  a l - h a j a r  
a l - q i b l ï y a h , ancient city in the Nile River 
delta, capital of the 14th nome (province) of 
Lower Egypt and, at one time, of the whole 
country. The city was important as one of the 
nearest ports to the Asiatic seaboard. With 
the decline of Egypt’s Asiatic empire in the 
late 20th dynasty, the capital was shifted from 
Per Ramessu, and in about 1075 b c  the 21st- 
dynasty pharaohs made Tanis their capital. A 
large temple of Amon was built, largely using 
stone taken from the mins of Per Ramessu. 
The Libyan pharaohs of the 22nd dynasty 
continued to reside at Tanis until the collapse 
of their shrinking domain before Shabaka, the 
Cushite founder of the 25th dynasty, in 712 
b c . Tanis declined with Shabaka’s shift of the 
royal capital to Memphis and with the rise of 
Pelusium 20 miles (32 km) to the east as the 
main eastem-frontier fortress and trade cen­
tre.

In 1939 several intact royal tombs of the 2 Ist 
and 22nd dynasty were excavated in the main 
temple enclosure in Tanis. Silver coffins, gold 
masks, and jewelry in gold and silver recall 
the burial of Tutankhamen, though they are 
not as rich. Moreover, the tombs and even the 
sarcophagi were reused material from earlier 
periods. Pop. (latest census) 6,327.
Tanis, Table of (ancient Egyptian inscrip- 
tion): see Canopus, Decree of.
tanistry, a custom among various Celtic 
tribes—notably in Scotland and Ireland—by 
which the king or chief of the clan was elected 
by family heads in füll assembly. He held of­
fice for life and was required by custom to be 
of full age, in possession of all his faculties, 
and without any remarkable blemish of mind 
or body. At the same time and subject to the 
same conditions, a tanist, or next heir to the 
chieftaincy, was elected, who, if the king died 
or became disqualified, at once became king. 
Sometimes the king’s son became tanist, but 
not because the system of primogeniture was 
in any way recognized; indeed, the only prin­
ciple adopted was that the dignity of chieftain- 
ship should descend to the eldest and most 
worthy of the same blood, who well could be 
a brother, nephew, or cousin. This system of 
succession left the headship open to the ambi­
tious and was a frequent source of strife both 
in families and between the clans. Tanistry in 
Scotland was abolished by a legal decision in 
the reign of James I (1406-37) and the En­
glish system of primogeniture substituted.
Tanit, also spelled t i n i t h , t i n n i t , or t i n t , 
chief goddess of Carthage, equivalent of As- 
tarte. Although she seems to have had some 
connection with the heavens, she was also a 
mother goddess, and fertility symbols often 
accompany representations of her. She was 
probably the consort of Baal Hammon (or 
Amon), the chief god of Carthage, and was 
often given the attribute “face of Baal.” Al­
though Tanit did not appear at Carthage be­
fore the 5th Century b c , she soon eclipsed the 
more established cult of Baal Hammon and, in 
the Carthaginian area at least, was frequently 
listed before him on the monuments. In the 
worship of Tanit and Baal Hammon, children, 
probably firstborn, were sacrificed. Ample ev­
idence of the practice has been found west 
of Carthage in the precinct of Tanit, where a 
tofet (a sanctuary for the sacrifice of children)



working, basketry, handweaving, and pottery 
and tile making. Tea, coffee, rubber, silver, 
and pepper are exported. Tanjung Karang has 
an airport and is linked by road with Pan- 
jang and Kotabumi. Lampung University was 
founded there in 1965. Pop. Tanjung Karang- 
Telukbetung municipality, (1980) 284,275.
tank, a heavily armed and armoured com­
bat vehicle that moves on two endless metal 
chains called tracks. A tank is usually armed 
with a cannon mounted in a revolving turret 
and also has lighter automatic weapons. Tanks 
are the principal ground-assault weapon in 
modern infantry warfare.

A brief treatment of tanks follows. For full 
treatment, see m a c r o p a e d i a : War, The Tech­
nology of.

Some notable tank models

designation date weight main speed
and (tons) arma- (km/hr)
nationality ment

guns

Mark I 1916 30 57-mm 6
(British)

Schneider 1917 75-mm
(French) 

Renault F.T. 1918 7Vz 37-mm hmb
(French)

Panzerkampf­ 1938 7-20 3 7 -or 64
wagen
(German)

47-mm

T34 (Soviet) 1939 26-32 76-mm 40
Sherman 1941 33 76-mm 39
(U.S.)

Panther 1943 43 75-mm 48
(German)

Tiger 1943 56-65 88-mm 40
(German) 

Joseph Stalin 1944 46 122-mm 37
(Soviet)

Centurion 1945 52 105-mm 34
(British) 

T54, T55 1948 36 100-mm 51
(Soviet) 

M47, M48 1951 — 44-48 90-mm 40-48
(U.S.) 53

M60 (U.S.) 1959 48 105-mm 48
T62 (Soviet) 1963 36 Va 115-mm 50
Leopard 1965 40 105-mm 65
(W.Ger.) 

AMX 30 1966 36 105-mm 65
(French)

Chieftain 1970 52 120-mm 40
(British) 

T64 (Soviet) 1975 40 125-mm 60-70
T80 (Soviet) 1982 42 125-mm 75
M1A1 (U.S.) 1985 54 120-mm 67

the most effective because it was the only 
one organized into rapid-moving massed for- 
mations that had great striking power in an 
offensive. During the first two years of battle,
1939-41, German tank units suffered no ma­
jor setbacks. German and Soviet tank research 
and development set the Standard during the 
course of the war. In 1943 the German Pan­
ther tank was introduced to battle, armed with 
a 75-millimetre gun with more than twice 
the muzzle velocity of its predecessor, giving 
it great armour-piercing capability. Germany 
also brought out the Tiger tank, at 68 tons 
the heaviest to be deployed in the war, armed 
with an 88-millimetre gun. The Soviets were 
the only ones to respond in kind, bringing 
out the JS Stalin in 1944 armed with a low- 
velocity 122-millimetre gun.

After World War II, all tanks were made ca­
pable of fighting other tanks as a matter of first 
priority and were given larger guns for this 
purpose. Most modern tanks weigh 50 tons or 
more and have powerful diesel engines that 
can propel the vehicles to speeds of 40 miles 
per hour (64 km/h) or more. Such tanks carry 
guns of a diameter of 120 mm or more. Since 
the prime function of tanks is to destroy other 
tanks, they have thick, specially hardened ar- 
mour plating, and they fire shells that are 
similarly specialized to pierce such armour. 
The typical tank is manned by a crew of three 
or four persons. Medium and “main battle” 
tanks are supplemented by lighter tanks that 
have specialized functions. See also armoured 
vehicle.
tank destroyer, also called a s s a u l t  g u n , 
SE L F-PR O PE L L E D  A R TILL ER Y , or T D , impor­
tant weapon used to a limited extent in World 
War I and widely in World War II. Though 
more lightly armoured than tanks, TD’s 
mounted heavier guns, typically 88-millimetre 
(German) or 90-millimetre (U.S.), and so were 
capable of outranging enemy tanks. Because 
of their lack of turrets and heavy armour, they 
were easier to produce than tanks but were 
also more vulnerable to enemy fire. See also 
armoured vehicle.
tank farming: see hydroponics.
tanka, in literature, a five-line, 31-syllable 
poem that has historically been the basic form 
of Japanese poetry. The term tanka is synony- 
mous with the term waka {q.v.), which more 
broadly denotes all traditional Japanese poetry 
in classical forms.
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was discovered. Tanit was also worshiped on 
Malta, Sardinia, and in Spain.
Tanite d y n a s t y , 2 Ist dynasty of Egypt 
(1085-945 b c ) ,  whose name is derived from 
that of the city of Tanis in the Nile River delta, 
which Smendes (Nesubanebdet), the first king 
of the dynasty, made his capital. The seven 
Tanite kings usually exercised control over the 
strong priesthood of Thebes in Upper Egypt, 
but the district of Cush was probably indepen­
dent. Egyptian hegemony over Palestine and 
Syria weakened under the Tanites, and thus 
small, thriving kingdoms developed in these 
areas.
Tanizaki Jun’ichirö (b. July 24, 1886, 
Tokyo—d. July 30, 1965, Yugawara, Japan), 
major modern Japanese novelist, whose writ­
ing is characterized by eroticism and tradi- 
tionalism.

His earliest short stories, of which “Shisei” 
(1910; “The Tattooer”) is an example, have 
affinities with Edgar Allan Poe and the French 
Decadents. After moving from Tokyo to the 
more conservative Osaka area in 1923, how­
ever, he seemed to turn toward the exploration 
of more traditional Japanese ideals of beauty. 
Tade kuu mushi (1929; Some Pref er Nettles), 
one of his finest novels, reflects the change in 
his own system of values; it teils of marital 
unhappiness that is in fact a conflict between 
the new and the old, with the implication that 
the old will win. Tanizaki began in 1932 to 
render into modern Japanese one of the mon­
uments of classical Japanese literature, Genji 
monogatari (The Tale of Genji) of Murasaki 
Shikibu, which undoubtedly had a deep in­
fluence on his style; for during the 1930s he 
produced a number of discursive lyrical works 
that echo the prose of the Heian period, in 
which Genji monogatari is set. The work con­
tinued to hold a deep fascination for him, 
and through the years he produced several 
revisions of his original rendition. Another of 
his major novels, Sasame-yuki (1943-48; The 
Makioka Sisters), describes—in the leisurely 
style of classical Japanese literature—the harsh

Tanizaki Jun’ichiro
By courtesy of Nippon Kindai Bungaku-kan, Tokyo

inroads of the modern world on aristocratie 
traditional society. His postwar writings, in­
cluding Kagi (1956; The Key) and Füten röjin 
nikki (1961-62; Diary of a Mad Old Man), 
show an eroticism that suggests a return to his 
youth. His Bunshö Tokuhon (1934; “A Style 
Reader”) is a minor masterpiece of criticism. 
Tanizaki’s work has been characterized as a 
literary quest for “the eternal female.”
Tanjore (India): see Thanjävür.
Tanjung Karang, kotamadya (municipality) 
and capital of Lampung provinsi (“province”), 
southeastem Sumatra, Indonesia. Together 
with its twin city, the port of Telukbetung, it 
is a trade and transshipment centre for the 
surrounding mining, agricultural, and cattle- 
raising area. The city’s industries are mainly 
household and include woodworking, metal-

Tanks were invented in World War I for use 
as armour-shielded assault vehicles that could 
cross the muddy, uneven terrain of the trench 
battle zone. Wheeled vehicles had proven in­
sufficiënt in this regard. Several European 
nations worked on ways to adapt intemal- 
combustion gas engines to tracked vehicles, 
and in 1915 the British Admiralty’s “Landship 
Committee” became the first to adapt several 
tractors for military use. The first of these 
“tanks” were dispatched to France the follow­
ing year and on Aug. 15, 1916, were assigned 
to combat at the first Battle of the Somme. 
Tanks first played a decisive role in World 
War I in the Battle of Cambrai (Nov. 20, 
1917), when 474 British tanks broke through 
the German lines, and they were henceforth 
used in increasing numbers by the Allies in 
that war.

After World War I France and England built 
lightweight tanks for cavalry-like actions and 
slower, heavier tanks for close infantry sup­
port. By the 1930s, however, light tanks carry­
ing only heavy machine guns were seen to be 
extremely vulnerable to heavier tanks armed 
with 37- to 47-millimetre guns firing high­
explosive shells. In response, the Germans and 
the Soviets in the mid-1930s began developing 
heavier tanks with thicker armour plating and 
guns up to 76 mm in diameter.

Germany’s tank force in World War II, 
though not the largest in Europe, was at first

tanka (in Tibetan Buddhism): see thang-ka.
tankard, drinking vessel for ale or beer, widely 
used in northem Europe (especially Scandi- 
navia, Germany, and the British Isles) and in

American silver tankard by Samuel Vernon, c. 
1705; in the collection of the U.S. Department 
of State
Diplomatie Reception Rooms, Department of State, gift of Mrs. 
Thomas Pierrepont Hazard and the Honorable and Mrs. Elliot Lee 
Richardson; photograph, Helga Studio



colonial America from the second half of the 
16th Century until the end of the 18th Century. 
The body is usually cylindrical, and it has a 
hinged lid (with or without finial), generally 
a thumbpiece, and a handle that is often in 
a scroll shape. On the handles of many 17th- 
and 18th-century tankards are whistles that 
were used for summoning waiters. Apart from 
variations in height and capacity, tankards 
differ little in form. Stylistic changes and vari­
ations are reflected in the decoration of the 
body, and thus, to a lesser extent, in the treat­
ment of the lid and handle. Though they were 
sometimes made of hom, carved ivory, pot­
tery, and porcelain (all with metal mounts), 
tankards most often were made from precious 
metals, especially silver, and pewter. In the 
late 17th Century certain large tankards ap­
peared, commissioned by corporate bodies or 
guilds for presentation or ceremonial use. Re- 
productions of traditional tankard styles date 
from the 19th Century and continue to be 
produced in the 20th Century.

To make the best use of the Britannica, 
consult the i n d e x  first

tanker, ship designed to carry liquid cargo in 
bulk. Its cargo is usually a petroleum product, 
either crude oil being carried from oil fields 
to refineries or gasoline being carried from 
refineries to distribution centres. The liquid 
is piped into the cargo space of the ship and 
transported without the use of barrels or other 
Containers. Special tankers carry other liquids 
such as molasses, asphalt, wine, or liquefied 
natural gas. Tankers differ from general cargo 
ships in that they normally carry a full load 
in one direction and retum without cargo.

Tankers vary in size from small Coastal ves­
sels about 200 feet, or 60 metres, long, car­
rying from 1,500 to 2,000 tons deadweight, 
up to huge vessels (more than 500,000 tons 
deadweight), the largest ships afloat. Experi­
ence with these supertankers has shown that 
the direct cost of transporting oil goes down 
as the size of the tanker increases, apparently 
without limit; an obstacle to building larger 
tankers is the lack of suitable shore facilities 
for them. Objection to these huge vessels has 
been raised by conservationists; large spillages 
may result when tankers suffer damage at sea 
and cause great damage to fish and other 
wildlife and to nearby coasts.

The propelling machinery of a tanker is 
almost invariably located in the stem. The 
cargo-oil space occupies about 60 percent of 
the ship’s length; usually there is a general-car- 
go hold in the bow, along with ballast or 
fuel tanks. The cargo space is isolated from 
the forward and after portions by cofferdams, 
watertight compartments that are kept empty. 
There is a forecastle (additional topside deck

Medium-sized tanker (60,000 tons deadweight)
By courtesy of the Newport News Shipbuilding and Dry Dock Co.

at the bow) and a house amidships, contain­
ing the pilothouse, other navigational spaces, 
and usually quarters for some of the crew. 
A “poop,” an additional topside deck at the 
stem, extends over the machinery space and, 
together with higher levels of deckhouses, pro­
vides quarters for the rest of the crew. Nöel 
Mostert’s book on tankers and supertankers, 
Supership, was published in 1974.
tanna, also spelled t a n a  (Aramaic: “teach­
er”), plural T A N N A iM , or t a n a i m , any of 
several hundred Jewish scholars who, over a 
period of some 200 years, compiled oral tra­
ditions related to religious law. Most tannaim 
lived and worked in Palestine. Their work 
was given final form early in the 3rd Century 
a d  by Judah ha-Nasi, whose codification of 
oral laws became known as the Mishna (q.v ). 
Some scholars believe the Mishna was com­
mitted to writing at this time, while others 
believe it was preserved solely by memory for 
another three or four centuries.

The tannaim were succeeded by other schol­
ars, called amoraim (“interpreters” or “reci- 
ters”) who, in Palestine and Babylonia, wrote 
extensive commentaries (Gemara) on the 
Mishna. The Palestinian and Babylonian Tal­
muds thus have the same Mishnaic content 
but significantly different Gemara.
Tanna, also spelled t a n a , island of Vanuatu, 
in the southwestem Pacific Ocean. Volcanic 
in origin, it is 25 mi (40 km) long and 12 mi 
wide (occupying an area of 212 sq mi [549 
sq km]), rising to 3,556 ft (1,084 m) at Mt. 
Tukosméra. Well-watered, wooded, and with

Volcanic rock on the coast of Tanna Island, Vanuatu
Allan Power—Bruce Coleman Inc.

a tropical climate, Tanna is the most fertile 
island in the republic and produces copra and 
cattle for export. On the southeast coast, 3 
mi from Port Resolution, is Mt. Yasur, an 
active volcano. The former French adminis­
trative headquarters are at Lénakel (on the 
Southwest coast), site of an airfield, and the 
former British are at Whitesands (on the east). 
The island is the centre of the Jon Fr um cargo 
cult. Pop. (1979) 15,705.
Tannenberg, Battle of (Aug. 26-30, 1914), 
battle fought at Tannenberg (Polish St?bark), 
which ended in a German victory over the 
Russians in the early days of World War I. 
Two Russian armies, the Ist, under Gen. P.K. 
Rennenkampf, and the 2nd, under A.V. Sam- 
sonov, invaded German East Pmssia in Au­
gust 1914. Rennenkampf fought a successful 
action at Gumbinnen on August 20 but failed 
to maintain contact with Samsonov. The Ger­
man commanders Paul von Hindenburg and 
Erich Ludendorff, using a plan devised by Lt. 
Col. Max Hoffmann, threw all their strength 
against the isolated Samsonov near Uzdowo, 
just south of the historie site of Tannenberg 
(August 26). Samsonov feil back, losing about 
half of his army in the next few days, and the
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Russians were expelled from East Pmssia by 
mid-September. The Germans took 100,000 
prisoners, and Samsonov shot himself.
Tannenberg, David, Tannenberg also spelled 
T A N N E N B E R G E R  (b. March 21, 1728, Upper 
Lusatia—d. May 19, 1804, York, Pa., U.S.), 
German-born American organ builder. 

Tannenberg came to the United States in 
1740 with a group of colonists from the Mora- 
vian Church. He settled in Bethlehem, Pa., 
and worked there and in nearby Nazareth as 
a joiner. Soon after Johann Gottlob Klemm, 
an organ builder, joined the religious commu­
nity in 1757, Tannenberg became his assistant 
and worked with him until Klemm’s death in 
1762.
In 1765 Tannenberg moved to Lititz, Pa., 

where he established a reputation as a meticu- 
lous and distinctive craftsman and carried on 
the South German tradition he had inherited 
from Klemm. All of the 32 organs he con­
stmcted are said to have been painted white 
with gold trim and to have had beautifully 
carved decorations. These instmments were 
mainly constmcted for small churches requir- 
ing only one keyboard, or manual. Tannen- 
berg’s largest organs were built for Holy Trinity 
Lutheran Church, Lancaster, Pa. (1774), and 
Zion Lutheran Church, Philadelphia (1790); 
he also built other keyboard instmments such 
as harpsichords and virginals.

In his later years Tannenberg was assisted 
by Philip Bachmann (1762-1837), who suc­
ceeded him.
Tanner, Beatrice Stella: see Campbell, Mrs. 
Patrick.
Tanner, Väinö (Alfred) (b. March 12, 1881, 
Helsinki—d. April 19, 1966, Helsinki), mod­
erate political leader, statesman, and prime 
minister, who was instmmental in rebuilding 
the Finnish Social Democratie Party after his 
country’s civil war of 1918 and thereafter 
consistently opposed Soviet demands for con­
cessions and inroads on his country’s inde­
pendence.

Tanner entered the Finnish Parliament as a 
member of the Social Democratie Party in 
1907. In the 1918 civil war, he opposed the 
Social Democratie alliance with Communist 
forces, and, after their defeat, he helped re- 
constitute his party along democratie parlia­
mentary lines. In addition to serving as prime 
minister in 1926-27, Tanner held the finance 
ministry several times during the interwar pe­
riod. At the outbreak of the Winter War of 
1939-40, he became foreign minister and sup­
ported his government’s hard line against So­
viet demands. Holding Cabinet posts through­
out World War II, he largely Consolidated the 
Finnish working class behind the war effort 
and suffered imprisonment thereafter on So­
viet insistence. Released in 1949, Tanner re­
turned to Parliament as a Social Democratie 
leader.
Tännforsen, waterfall in the län (county) of 
Jämtland, northwestem Sweden, on upper In- 
dalsälven (river), between Tännsjö and Östra 
Norn (lakes) and near Mt. Äreskutan (4,659 ft 
[1,420 m]). One of Sweden’s most impressive 
falls, it is split into two parallel cataracts, each 
about 81 ft high. A total drop of 121 ft carries 
its waters downward into Norn (lake).
Tannhäuser (b. c. 1200—d. c. 1270), Ger­
man lyric poet who became the hero of a 
populär legend.

As a professional minnesinger, he served a 
number of noble patrons, and from his ref- 
erences to them it can be concluded that his 
career spanned the period c. 1230-c. 1270. 
Not much is known of his life, except that 
he travelled widely and almost certainly took 
part in the Cmsade of 1228-29. There are
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six extant Leiche (lyric lays) by Tannhäuser, 
a few dance songs and love songs (the latter 
in a parodistic vein), and a group of Sprüche 
(gnomic poems).

The Tannhäuser legend is preserved in a 
populär ballad, Danhauser, traceable to 1515; 
the origins of the legend itself probably lie 
in the 13th Century. Enticed to the court of 
Venus, Tannhäuser lives a life of earthly plea- 
sure, but soon, torn by remorse, he makes a
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Tannhäuser, manuscript illumination, c. 1310-40; 
in the Universitätsbibliothek, Heidelberg (Cod. Pal. 
Germ. 848)
By courtesy of the Universitätsbibliothek, Heidelberg

pilgrimage to Rome to seek remission of his 
sins. The pope teils him that, as his pilgrim’s 
staff will never put on leaf again, so his sins 
can never be forgiven. In despair Tannhäuser 
returns to the court of Venus. Shortly after- 
ward his discarded staff begins to put forth 
green leaves. The pope sends messengers to 
search for Tannhäuser, but he is never seen 
again.

The Tannhäuser legend acquired great pop­
ularity among 19th-century Romantic writers. 
lts most famous presentation is in Wagner’s 
“music drama” Tannhäuser (first produced in 
1845).
tannin, also called t a n n i c  a c i d , any of a 
group of pale-yellow to light-brown amorphous 
substances in the form of powder, flakes, or a 
spongy mass, widely distributed in plants and 
used chiefly in tanning leather, dyeing fabric, 
making ink, and in various medical applica- 
tions. Tannin Solutions are acid and have an 
astringent taste. Tannin is responsible for the 
astringency, colour, and some of the flavour 
in tea. Tannins occur normally in the roots, 
wood, bark, leaves, and fruit of many plants, 
particularly in the bark of oak species and 
in sumac and myrobalan. They also occur in 
galis, pathological growths resulting from in­
sect attacks.

In addition to their principal applications in 
leather manufacture and dyeing, tannins are 
used in the clarification of wine and beer, as a 
constituent to reduce viscosity of drilling mud 
for oil wells, and in boiler water to prevent 
scale formation. Because of its styptic and as­
tringent properties, tannin has been used to 
treat tonsillitis, pharyngitis, hemorrhoids, and 
skin eruptions; it has been administered inter- 
nally to check diarrhea and intestinal bleeding 
and as an antidote for metallic, alkaloidal, 
and glycosidic poisons, with which it forms

insoluble precipitates. Soluble in water, tan­
nins form dark blue or dark green Solutions 
with iron salts, a property utilized in the man­
ufacture of ink.

Tannins may be classified chemically into 
two main groups, hydrolyzable and Con­
densed. Hydrolyzable tannins (decomposable 
in water, with which they react to form other 
substances), yield various water-soluble prod­
ucts, such as gallic acid and protocatechuic 
acid and sugars. Gallotannin, or common tan­
nic acid, is the best known of the hydrolyz­
able tannins. It is produced by extraction 
with water or organic solvents from Turkish 
or Chinese nutgall. Tara, the pod from Cae- 
salpinia spinosa, a plant indigenous to Peru, 
contains a gallotannin similar to that from 
galis and has become an important source for 
refined tannin and gallic acid. The European 
chestnut tree (principally Castanea sativa) 
and the American chestnut oak (Quercus pri- 
nus) yield hydrolyzable tannins important in 
leather manufacture. Condensed tannins, the 
larger group, form insoluble precipitates called 
tanner’s reds, or phlobaphenes. Among the 
important Condensed tannins are the extracts 
from the wood or bark of quebracho, man­
grove, and wattle.
tanning, Chemical treatment of raw animal 
hide or skin to convert it into leather. A tan­
ning agent displaces water from the interstices 
between the protein fibres and cements these 
fibres together. The three most widely used 
tanning agents are vegetable tannin, mineral 
salts such as chromium sulfate, and fish or 
animal oil. See also leather.

The oldest system of tanning relies on the 
Chemical action of vegetable material con­
taining tannin, or tannic acid, on the protein 
constituents of skin. Vegetable tanning seems 
to have been practiced in prehistorie times. 
In historie times, the Hebrews tanned with 
oak bark, and the Egyptians, with babul pods. 
The Romans used bark, certain woods, and 
berries. The Arabs tanned with bark and roots, 
and in the Middle Ages they reintroduced the 
art into Europe via Spain. By the 18th Cen­
tury the value of materials such as oak bark, 
sumac, valonia, and hemlock was well estab­
lished. The procedure, essentially unchanged 
in modern times, involves soaking hides in 
vats of increasingly strong liquors, or liquid 
extracts of vegetable tannin.

Tanning with chromium salts, introduced at 
the end of the 19th Century, was probably the 
first change in the chemistry of leather pro­
duction in at least 2,000 years. Two methods 
are used. In the double-bath method the hides 
are first bathed in a mild chromic acid solu­
tion. In the second bath, sodium thiosulfate 
and another acid react with the chromic acid 
to produce basic chromium salts, which are 
deposited on the fibres of the skins. In the 
more common single-bath method the hides 
are soaked in revolving drums filled with in­
creasingly strong chromium sulfate Solutions. 
Aluminum and zirconium salts are also used 
in tanning.

Oil tanning is an ancient method that is 
used for such soft, porous leathers as chamois 
and deerskin, which can be repeatedly wetted 
and dried without detrimental effects. Fish oil 
is sprinkled onto the hides and pounded in 
with mechanical hammers. The hides are then 
hung in ovens, and the oxidized oil adheres to 
the skin fibres.

The two main raw materials of tanning—an­
imal hide and vegetable tannin—are available 
almost everywhere. As a result, tanning has 
spread throughout the world. It remains one 
of the first industries to be established in areas 
or nations undergoing industrialization.
Tannu-Ola, Mongolian t a g n ï n  n u r u u , 
mountain range of the Southern Tuvinian Au­
tonomous Soviet Socialist Republic, extending 
eastward about 350 miles (560 km) from the 
Altai Mountains in the Russian S.F.S.R. The

average elevation of its summits is 8,200-8,850 
feet (2,500-2,700 m) above sea level, with a 
maximum elevation of 10,043 feet (3,061 m) 
at Sagly in the Western Tannu-Ola; the high­
est point in the Eastem Tannu-Ola is Despen 
(8,501 feet [2,591 m]). The range is drained 
north ward by the northem Yenisey River and 
southward into the Hövsgol Lake. Tributaries 
of the Yenisey in the Western Tannu-Ola in­
clude the Anyyak-Chirgaky, Shemi, Chadana, 
and Torgalyg; in the Eastem Tannu-Ola, the 
Elegest, Ungesh, and Madzhegay are the chief 
tributaries. The northem slopes are covered 
by taiga woodland; steppe Vegetation occurs 
on the Southern slopes; and montane tundras 
are found at the higher elevations. The border 
between the Soviet Union and Mongolia is on 
or near the Southern slopes.
Tano River, river, westem Ghana, West 
Africa. It rises near Techiman and flows south­
ward for 250 miles (400 km) to enter the Gulf 
of Guinea (Atlantic Ocean), at Aby Lagoon, 
Cóte d’Ivoire (Ivory Coast). Its lower course 
forms the Ghana-Cóte d’Ivoire boundary. It 
is navigable from its mouth for about 60 miles 
(95 km) to Tanoso, where further travel is 
blocked by the Sutre Falls. The Tano and the 
parallel Ankobra drain the western portion of 
a shallow basin lying Southwest of the Kwahu 
Plateau, the main watershed of Ghana. The 
Ankobra-Tano Basin is important for mining 
(gold, bauxite), timber, copra, palm oil, and 
mbber.
Tanoan languages (North American Indian 
languages): see Azteco-Tanoan languages.
Tanomura Chikuden, original name t a n o -  
m u r a  K Ó K E N  (b. July 14, 1777, Bungo 
Province, Japan—d. Oct. 20, 1835, Osaka), 
Japanese painter noted for gentle, melancholie 
renderings of nature.

Early in life Tanomura planned to become a 
Confucian scholar, but he was also interested 
in painting, which he first studied under a lo-

Landscape, album leaf of ink and faint colour on 
paper from “Mata-mata Ichiraku-jyo,” by Tanomura 
Chikuden, 1832; in the Neiraku Art Museum, Nara, 
Japan
By courtesy of the Neiraku Art Museum, Nara, Japan

cal artist. Later he went to Edo (now Tokyo), 
where he became a pupil of the bunjin-ga 
painter Tani Bunchö. The bunjin-ga (“literati 
painting”) style, also called Nan-ga, had orig­
inated in Southern China and had a scholarly 
and literary base.

Tanomura retumed for a while to his home 
district, where there had been a series of agrar­
ian uprisings. After repeated futile attempts to 
persuade the local lord to make reforms, he 
decided to retire and concentrate on painting. 
He came to develop his own style, using gentle 
strokes and frequently achieving a somewhat 
melancholie effect. He painted mainly flow­
ers, birds, and landscapes, and he also wrote 
numerous outstanding works on the Nan- 
ga school, of which Sanchüjin jözetsu (“The 
Recluse’s Tattle”) is the best known.
tanrec (mammal): see tenrec.



tansy (Tanacetum vulgare, or Chrysanthe­
mum vulgare), any of about 50 species of 
strong-smelling, poisonous herbs of the fam-

C om m on  ta n sy  (Tanacetum  vulgare)
Kitty Kohout from Root Resources— EB Inc.

ily Asteraceae, native to the North Temper­
ate Zone. It has button-shaped yellow flower 
heads of disk flowers (no ray flowers) that 
are arranged in a flat-topped cluster; altemate, 
deeply cut leaves; and many sterns.

Tansy is sometimes cultivated in herb gar­
dens and was formerly used in medicines and 
insecticides. Common tansy (T. vulgare) is 
sometimes known as golden-buttons.
Tantä, city and capital of al-Gharbïyah mu­
häfazah (govemorate), Lower Egypt, in the 
Nile Delta. It lies on an irrigation canal al­
most midway between the Rosetta (west) and 
Damietta (east) branches of the Nile on the 
Cairo-Alexandria superhighway. It is also a 
junction for railways leading to Alexandria 
and Damietta and serving the flat, alluvial 
muhäfazah.

A centre of Arab leaming and pilgrimage, 
Tantä’s most revered possession is the mosque 
and tomb of Ahmad al-Badawï, a 13th-century 
Islämic marabout (holy man) bom at Fès 
(Morocco). Three important annual feasts are 
celebrated in Tantä, including the birthday 
of the marabout. in addition to the Islämic 
schools attached to al-Ahmad Mosque, there 
is the Arabic college of al-Ahmadi (renamed 
Tantä Institute), one of the oidest in Egypt. It 
was founded in 1276 and was reorganized in 
1769 as an affiliate of al-Azhar University of 
Cairo. Tantä University opened in 1972, and 
another college opened in the early ’80s. Tan­
tä was one of two Coptic bishoprics created in 
1895 under the Patriarch of Alexandria.
Industries include petroleum refining, cot­

ton ginning, cottonseed oil extracting, wool 
spinning, flour milling, and the production of 
tobacco products and pasta (macaroni). The 
older Suez-Mediterranean oil pipeline runs 
through the city. Pop. (1983 est.) 335,300.
tantalite, tantalum-rich variety of the min­
eral columbite (q.v.). Tantalite is the principal 
ore of the metal tantalum.
tantalum (Ta), Chemical element, very hard, 
silver-gray metal of Group Vb of the peri­
odic table, characterized by its high density, 
extremely high melting point, and excellent 
resistance to all acids except hydrofluoric at 
ordinary temperatures. Closely associated with 
niobium in ores and in properties, tantalum 
was discovered (1802) by the Swedish chemist 
Anders Gustaf Ekeberg and named after the 
mythological character Tantalus because of 
the tantalizing problem of dissolving the oxide

in acids. It was soon identified with niobium 
(then called columbium) until the German 
chemist Heinrich Rose demonstrated (1844) 
their distinct characters. Although some of the 
impure metal was isolated earlier, the Russian 
chemist Werner Bolton prepared (1903) the 
first ductile tantalum, which was used briefly 
as incandescent lamp-filament material.

Relatively rare, tantalum is about as abun­
dant as uranium. It occurs, with niobium, in 
the columbite-tantalite and the pyrochlore- 
microlite series of minerals. Native tanta­
lum metal with some niobium and tracés of 
manganese and gold occurs sparingly in the 
U.S.S.R. in placers in the Ural and possi­
bly the Altai mountains in Central Asia. For 
mineralogical properties, see native element 
(table).

Tantalum is separated from niobium com­
pounds by solvent extraction and is then re­
duced to metallic tantalum powder. The mas­
sive metal is produced by powder metallurgy 
techniques. The most important uses for tan­
talum are in electrolytic capacitors and corro- 
sion-resistant Chemical equipment. Tantalum 
capacitors have the highest capacitance per 
unit volume of any capacitors and are used 
extensively in miniaturized electrical circuitry. 
Other uses include getters and components in 
electron tubes, rectifiers, and prosthetic de­
vices.

Tantalum is chemically much like niobium 
because both have similar electronic configu- 
rations and because the radius of the tantalum 
ion is nearly the same as that of niobium as 
a result of the lanthanide contraction (q.v.). 
Tantalum is usually pentavalent; lower oxida­
tion States, especially from +2 to +4, have 
been prepared. Tantalum compounds are rel­
atively unimportant commercially, although 
the Carbide TaC is used in cemented-carbide 
tools for machining hard metals. The only 
naturally occurring isotope, tantalum-181, is 
stable.

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

73
180.948
2,996° C (5,425° F) 
5,425° C (9,797° F) 
16.6 (20° C)
2, 3, 4, 5 
2-8-18-32-11-2 or 

(Xe)4/145üf36s2
Tantalus, Greek t a n t a l o s , in Greek legend, 
son of Zeus or Tmolus (a ruler of Lydia) and 
Pluto (daughter of Cronus and Rhea) and the 
father of Niobe and Pelops (qq.v.). He was the 
king of Sipylus in Lydia (or of Phrygia) and 
was the intimate friend of the gods, to whose 
table he was admitted. The punishment of 
Tantalus in the underworld was occasioned 
by one of several crimes, according to various 
ancient authors: (1) He abused divine favour 
by revealing to mankind the secrets he had 
learned in heaven. (2) He offended the gods 
by killing his son Pelops and serving him to 
them, in order to test their power of Obser­
vation. (3) He stole nectar and ambrosia, the 
food of the gods, from heaven and gave them 
to men.

In Hades Tantalus stood up to his neck in 
water, which flowed from him when he tried 
to drink it; over his head hung fruits that the 
wind wafted away whenever he tried to grasp 
them (hence the word tantalize). According 
to another story, a rock hung over his head 
ready to fall and crush him.
Tantia Topi, also spelled t a t y a  t o p e , orig­
inal name r a m c h a n d r a  p a n d u r a n g a  (b. c. 
1819—d. April 18, 1859), a leader of the In­
dian Mutiny of 1857. Though without formal 
military training, he was probably the best 
and most effective of the rebels’ generals.

Tantia Topi was a Maräthä Brahman in 
the service of the former peshwa (ruler) of 
the Maräthä confederation, Bäjl Räo, and of 
his adopted son Nana Sahib, who was also 
prominent in the mutiny. He was present at
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Nana Sahib’s massacre of the British colony in 
Cawnpore (Känpur); in early November 1857 
he had taken command of the rebel forces 
of the state of Gwalior and driven Gen. C.A. 
Windham into his entrenchments at Cawn­
pore on November 27-28. He was defeated 
by Sir Colin Campbell on December 6 but 
remained at Kälpi, the scene of his defeat. In 
March 1858 he moved to the relief of Jhänsi, 
whose rani (queen) was besieged by British 
forces. Again defeated, he welcomed the es- 
caping rani at Kälpi and then made a suc­
cessful dash to Gwalior on June 1. His forces 
were broken up on June 19, but he continued 
resistance as a guerrilla fighter in the jungle 
until his betrayal and execution.
Tantra (Sanskrit: Loom), any of numerous 
texts dealing with the esoterie practices of 
some Hindu, Buddhist, and Jaina sects. In the 
orthodox Classification of Hindu religious lit­
erature, Tantra refers to a class of post-Vedic 
Sanskrit treatises similar to the Puränas (me­
dieval encyclopaedic collections of myths, leg­
ends, and other topics). In this usage Tantras 
are, theoretically, considered to treat of theol- 
ogy, yoga, construction of temples and images, 
and religious practices; in reality, they tend to 
deal with such aspects of populär Hinduism 
as spells, rituals, and symbols. They are distin­
guished along Hindu sectarian lines between 
the Saiva Agamas, the Vaisnava Samhitäs, 
and the Säkta Tantras.

The lists of the Säkta Tantras differ consid­
erably from one another but suggest that the 
earliest manuscripts date from about the 7th 
Century. They emphasize the goddess Sakti 
(Shakti) as the female personification of the 
Creative power or energy of the god. This 
view taken to its extreme holds that Siva (Shi- 
va) without his Sakti is like a corpse. In the 
Tantras that deal with yoga, Sakti is identi­
fied with the kundalinl, or the energy that lies 
coiled at the base of the spine until brought 
up through the body by yogic disciplines. The 
Tantras also stress the efficacy of yantras and 
mandlalas (ritual diagrams) and of mantras 
(mystic syllables or sacred formulas). Among 
the major Säkta Tantras are the Kulärnava, 
which treats of “left-hand” practices, such as 
ritual copulation; the Kulacüdämani, which 
discusses ritual; and the Saradätilaka, which 
deals almost exclusively with magie.

The Buddhist Tantras are traced to the 7th 
Century or earlier, the Tathägataguhyaka be­
ing an early and extreme work. They were 
translated into Tibetan and Chinese from 
about the 9th Century onward, and some texts 
have been preserved only in those languages, 
the Sanskrit Originals having been lost. Among 
the Buddhist Tantras an important text is the 
Kälacakra-tantra.
Tantric Buddhism: see Vajrayäna.
Tantric Hinduism, system of esoterie prac­
tices used for both the attainment of spiritual 
experiences and the fulfillment of worldly de- 
sires. Tantra designates a particular group of 
post-Vedic Sanskrit treatises, heterogeneous in 
content, that deal with secret practices aiming 
at the purification of the body and the control 
of physiological and psychological processes. 
By such purification and control, it is believed, 
the body and the mind may be made perfect 
media for the realization of the highest truth, 
and also of all that concerns the worship of 
gods and goddesses, rites and rituals, and black 
magie. Tantrism also plays a significant part 
in Buddhism and, to a limited degree, in Jain- 
ism. It is practiced in India, Nepal, Bhutan, 
and especially, Tibet. (For Tantric Buddhism, 
see Vajrayäna.)

Tantric Hinduism is mostly concerned with 
practical methods and lays little stress on reli­
gious theories, which it accepts from the main
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philosophical schools of Hinduism. Theologi- 
cally it holds that the nondual Supreme. Re­
ality has two aspects, Siva (male) and Sakti 
(female), the one representing pure conscious­
ness and transcendent passivity, the other rep­
resenting mental activity. This truth regarding 
Siva-Sakti as well as the nonduality of the 
Absolute is to be realized within the human 
body, which is believed to be a microcosm, 
or epitome, of the universe. The spinal cord 
represents the fabulous Mount Meru; and the 
three main nerve Connections (idä, pihgalä, 
and su$umnä) running along the left, the right, 
and the middle of the spine represent the three 
sacred rivers Ganges, Yamuna, and Sarasvatï; 
the breathing process represents the course 
of time. Sakti, the female force, also called 
kundalini, lying serpentwise coiled and dor- 
mant in the lowest psychic centre, or cakra, 
of the body, has to be awakened and made to 
move upward through the five higher cakras 
along the spinal cord, so as to be united with 
Siva, the male force, at the sahasrära cakra, 
described as a thousand-petaled lotus at the 
top of the head. This union brings about the 
transcendently blissful realization of supreme 
nonduality.

Tantrism, in an attempt to reach a supra­
mental and depersonalized ecstasy, advocates 
the methodical use of sexual union without 
the pleasurable completion of the sex act, as 
a yogic process; this, it is believed, creates a 
state of heightened suspense leading to the 
complete arrest of all mental processes, in a 
mystic sense of oneness with the basic reality 
of the universe. In Tantrism, caste restrictions 
are reduced to a minimum; women are often 
revered as manifestations of Sakti, men being 
manifestations of Siva. Tantrism also upholds 
the efficacy of yantras (ritual mystic diagrams) 
and of mantras (mystic syllables or formulas).
Tanucci, Bernardo, Marchese (b. Jan. 20,
1698, Stia, Italy—d. April 29, 1783, Naples 
[now in Italy]), foremost statesman of the 
Kingdom of Naples-Sicily in the 18th Century.

Though a northemer, Tanucci came to the 
attention of the Spanish Bourbon prince Don 
Carlos, the future Charles III of Spain, who 
mied Naples-Sicily in the middle decades of 
the Century and who made Tanucci first secre­
tary of state for justice and later foreign minis­
ter. Tanucci intelligently carried out Charles’s 
policy of making the Southern Italian kingdom 
genuinely independent, and in 1759, when 
Charles inherited the Spanish throne, Tanucci 
became one of the regents of the young king 
Ferdinand IV of Naples. In 1768 Ferdinand 
appointed him premier secretary of state, in 
effect prime minister, but he encountered 
Opposition from the queen, Maria Carolina, 
around whom the nobility rallied. Tanucci 
was forced to resign in 1776 and spent his last 
years in retirement.

Articles are alphabetized word by word, 
not letter by letter

Tanükh, ancient group of various southem 
Arabian tribes and clans that first moved into 
central Arabia and then, at the beginning of 
the 2nd or 3rd Century a d , moved into the 
fertile region west of the lower and middle Eu­
phrates River. Although they were originally 
seminomadic, they later made a permanent 
settlement on the lower Euphrates, called al- 
Hürah (from Syriac hertä, “camp”). Most of 
the Tanükh tribes were Christianized, but dur­
ing the 7th Century several of the tribes fought 
on the side of the advancing Muslim armies. 
During the last half of the 8th Century some 
of the Tanükh moved into northern Syria, 
and during the 9th Century they continued 
into Lebanon. Many of the Tanükh tribes in

The Tanükh in the 2nd-7th Century ad
From C. Brockelmann, A History of the Islämic Peoples

Lebanon readily accepted the politico-religious 
teachings of the Druze missionaries, whose 
sect accepts a mixture of Islämic and Chris­
tian teachings.
T’anüm (Korean artist): see Yi Chöng.
Tanuma Okitsugu (b. 1719, Edo [now 
Tokyo], Japan—d. Aug. 25, 1788, Edo), 
renowned minister of Japan’s Tokugawa 
shogunate (1603-1867); traditionally consid­
ered one of the corrupt geniuses of the period, 
he actually helped restore the financial footing 
of the government and greatly fostered trade.

Tanuma was the son of a minor Tokugawa 
official but rose to power in spite of the ex­
tremely restricted social mobility of the Toku­
gawa period. Beginning as a page in the apart- 
ments of Tokugawa Ieshige (reigned 1745- 
60), the ninth Tokugawa shogun, or military 
dictator of Japan, he rose to occupy the high­
est ministerial position in the administration 
of the 10th shogun, Tokugawa Ieharu (reigned 
1760-86). At the same time he became the 
head of one of the important feudal fiefs into 
which Japan was then divided.

Able to dominate the central government 
completely, Tanuma made a vigorous effort 
to spur the development of trade and com­
merce. In his attempt to increase government 
revenues, he not only instituted the usual land 
reclamation and irrigation promotion policies 
to stimulate agricultural productivity but he 
also took steps to encourage foreign trade, 
especially with Russia. To this end he fos­
tered the colonization and development of the 
northemmost Japanese islands of Hokkaido 
and Sakhalin, which bordered the Russian 
sailing routes.

Tanuma tightened the existing government 
monopolies in gold, silver, and copper trad­
ing, and he added new government monopo­
lies in such important Commodities as alum, 
camphor, ginseng, iron, brass, lime, and even 
lamp oil. He also made an attempt to increase 
mining production. Finally, he licensed many 
merchant guilds and established government 
moneylending institutions, thus finding im­
portant new sources of official revenue. To 
further increase government profits, he at­
tempted to debase the currency.

Tanuma was criticized, however, for his pol­
icy of encouraging the giving of presents to su­
periors in the government bureaucracy. Many 
feit that he was wrong to encourage mercan- 
tile expansion; they also thought the govern­
ment should take punitive action against the

increasingly luxurious way of life of the mer­
chant and noble classes and attempt to rein- 
state the martial vigour and feudal virtues of 
the past. Tanuma was thus blamed for much 
of the corruption that flourished during his 
regime and was considered responsible for the 
prevalence of famines, peasant rebellions, and 
worker discontent.

Thus, Tanuma became one of the most un­
populär officials in Japanese history. In 1784 
his son, a junior official, was assassinated in 
an attempt to destroy the family. Two years 
later, when Tokugawa Ieharu died, his suc­
cessor stripped Tanuma of all his offices and 
severely reduced the size of his fief. In 1787 
Tanuma’s holdings were reduced even further, 
and he was ordered into confinement.
Tanwön (Korean painter): see Kim Hong-do. 
Tanzania, officially u n i t e d  r e p u b l i c  o f

T A N Z A N IA , Swahili JA M H U R I Y A  M W U N G A N O  
w a  t a n z a n i a , East African country lying im­
mediately south of the equator, covering an 
area of 364,881 square miles (935,037 square 
km). Dar es Salaam is the largest city and the 
seat of government, pending the transfer of of­
ficial functions to the new capital at Dodoma. 
Facing the Indian Ocean on the east, Tanza­
nia is bordered by Malawi and Mozambique 
in the south; Zambia, Zaire, Burundi, and 
Rwanda in the west; and Uganda and Kenya 
in the north. The outlying territories comprise 
the islands of Zanzibar (641 square miles), 
Pemba (380 square miles), and Mafia (200 
square miles). The population in 1990 was 
estimated to be 24,403,000.

A brief treatment of Tanzania follows. For 
full treatment, see m a c r o p a e d i a : Eastern 
Africa.

For current history and for statistics on so­
ciety and economy, see b r i t a n n i c a  w o r l d

D A T A  A N N U A L .
The land. Although most of Tanzania con­

sists of plain and plateau, it has some spec- 
tacular relief features. The Coastal area is low 
and narrow. The mountain system sprawls 
in a twisting pattem from north to South­
west, formed by the Ufipa Plateau, the Mbeya 
Range, and Rungwe Mountains. Near the 
coast are the Usambara and Pare mountains. 
The highland complex culminates in the snow- 
clad peak of Kilimanjaro, the highest peak in 
Africa, rising to 19,341 feet (5,895 m). The 
Uluguru Mountains stand about 120 miles 
(190 km) west of Dar es Salaam; overlooking 
Lake Nyasa in the south are the Kipengere and 
Livingstone mountains. Lake Tanganyika, the 
second deepest lake in the world (4,710 feet 
deep), forms part of the world’s greatest Conti­
nental rift system. To the north of Lake Nyasa 
the rift system divides into a westem rift and 
an eastern rift. Mount Lengai, west of Kili­
manjaro, is the only active volcano. The rifts 
have produced depressions such as the Pan- 
gani Valley (extending southwestward from 
Kilimanjaro to the Indian Ocean) and the
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Malagarasi Swamp. On the borders are three 
lakes, including Lake Victoria (26,828 square 
miles), the world’s second largest freshwa­
ter lake (following Lake Superior). Although 
three great rivers—the Nile, the Congo, and 
the Zambezi—have their origins in Tanzania, 
the country has few permanent rivers. The 
country’s largest river basin, the Rufiji, covers 
an area of 61,000 square miles in southem 
Tanzania. Generally, Tanzania’s soils are both 
eluvial (formed from decomposed rocks and 
found in their place of origin) and illuvial 
(material leached out or washed away from its 
place of origin). Brown volcanic soils and fer- 
risols are located in the humid and highland 
areas.

Tanzania experiences an equatorial type of 
climate, generally modified by altitude. The 
Coastal area and immediate hinterland ex­
perience temperatures averaging 80° F (27° 
C) with high humidity and an annual rain- 
fall varying from 30 inches (760 mm) to 
more than 60 inches (1,500 mm). The central 
plateau, which is hot and dry, has from 20 
to 30 inches of rainfall. In the Lake Victoria 
area rainfall ranges between 30 and 90 inches. 
Miombo (woodland) extends over nearly 30 
percent of Tanzania. Typically, ground is cov­
ered with grass and several types of forest; 
about half of the country is forested. Reed 
and grass swamps contrast with the thick 
mangrove forests of the Coastal creeks. Na­
tional parks and game reserves occupy some 
9,200 square miles (23,800 square km), of 
which more than 5,700 square miles lie within 
the Serengeti National Park. The animal life 
includes elephant, rhinoceros, buffalo, lion, 
leopard, zebra, giraffe, eland, kudu, dik-dik, 
wildebeest, and various gazelles.

Only about 6 percent of the land area is con­
sidered arable, though the total irrigated area 
has increased substantially since the 1960s. 
Nearly 40 percent of the land is pasture or 
rangeland. Tanzania has important deposits 
of gold and base metals. Its energy reserves 
include coal and natural gas.

The people. Tanzania has about 120 iden- 
tifiable ethnic groups, but none of them is 
large enough to be dominant. The largest, 
the Sukuma, constitutes about one-fifth of 
the population, and none of the others ac­
count for more than a small percentage. Non- 
Africans, including Europeans, Asians (Indi­
ans, Pakistanis, and Goans), and Arabs, con­
stitute about 1 percent of the population. The 
main language groups are Bantu, Nilotic, and 
Cushitic. A majority speak Bantu languages, 
mostly Swahili, which is one of the country’s 
two official languages (English is the other). 
Arabic is widespread on the coast. The main 
languages spoken by the Asians are Gujarati, 
Hindi, and Punjabi. In religious terms, the 
number of people professing traditional be­
liefs is gradually declining. Muslims are most 
widespread in the Coastal areas. More than 
one-third of the people are Christians.

Almost half of Tanzania’s population is less 
than 15 years old, because of the very high 
birth rate. The pattem of population distri­
bution is closely related to the soil, climate 
(rainfall), and the occurrence of the tsetse fly, 
which is found mostly in the central and 
westem parts of the country. The population 
is also sparse in the north because of very 
dry conditions. Most of the densely popu­
lated areas of Tanzania are located on the 
periphery of the country—around the shores 
of Lake Victoria, in the highlands, and in 
other well-watered areas. A program to re- 
settle the rural population was begun by the 
government in 1970. By the early 1980s there 
were about 7,700 registered villages, contain­
ing more than three-quarters of the mral pop­
ulation, intended to facilitate the Provision of 
social services. Tanzania remains one of the 
least urbanized African countries; urban pop­
ulation is less than one-fifth of the total. On 
the Tanzanian island of Zanzibar, however,

almost one-fourth of the population is urban. 
Dar es Salaam accounts for nearly one-half of 
the total urban population.

The economy. Tanzania has a developing, 
centrally planned economy based largely on 
agriculture. The gross national product (GNP) 
is not growing as rapidly as the population, 
and the GNP per capita is among the lowest 
in the world.

Although cultivated land is extremely limited 
in Tanzania, the agricultural sector accounts 
for more than one-half of the GNP and em­
ploys more than four-fifths of the work force. 
Production fluctuates considerably, with seri­
ous shortfalls occurring largely as a result of 
drought and shortages of fuels and machinery. 
Government policy encourages the growing of 
food crops (com [maize], cassava [manioc], 
sorghum, millet, rice, and plantains) at the 
expense of cash crops (coffee, cloves [on Zan­
zibar], cotton, sisal, cashew, tea, and tobacco), 
but serious food shortages persist.

Diamond production has declined sharply. 
Tanzania also exploits gold, salt, gemstones, 
gypsum, and koalin. Coal is mined in the 
Southwest, and there are plans for expand- 
ing coal production and developing iron-ore 
deposits with Chinese assistance. Petroleum 
and natural gas have been discovered on 
Songa Mnara Island, and further drifling is in 
progress with the aid of the World Bank and 
Algeria.

Industry accounts for only about one-eighth 
of the GNP and employs an even smaller 
fraction of the work force. Manufacturing is 
largely based on the processing of local Com­
modities and is dominated by state corpora­
tions. The biggest industries, after food pro­
cessing, are textiles, brewing, and cigarettes. 
Some 70 percent of the country’s electricity 
is generated by water power. Services account 
for roughly one-third of the GNP and employ 
about one-tenth of the work force.

Total imports (foodstuffs, fuels, and machin­
ery) amount to more than twice the value of 
total exports (coffee, cotton, sisal, and cloves), 
and Tanzania suffers from a serious lack of 
foreign exchange. Chief trading partners in­
clude the United Kingdom, Germany, The 
Netherlands, Japan, and Italy. More than two- 
thirds of the republic’s development is spon­
sored by a wide range of bilateral donors.

Government and social conditions. The 
United Republic of Tanzania’s 1977 constitu­
tion vests political authority in the only legally 
permitted political party in the land, the 
Revolutionary Party (Chama Cha Mapinduzi; 
CCM). It vests executive power in a president, 
who is also usually chairman of the CCM, 
assisted by a vice president and a prime minis­
ter. The National Assembly is the highest leg­
islative body and includes appointed members 
as well as members elected concurrently with 
the president every five years. Ten members 
represent Zanzibar in the National Assembly. 
Mainland Tanzania has a three-level judiciary 
combining the jurisdictions of tribal, Islämic, 
and British common law. Zanzibar has peo­
ples’ courts, which do not provide for defense 
counsel, juries, or appeal to the High Court. 
The Revolutionary Council of Zanzibar as- 
sesses justice after the decision of the courts.

The government operates a countrywide net­
work of medical services including hospitals 
and dispensaries. Emphasis is placed mainly on 
preventive medicine, and significant improve- 
ments in health have resulted from implemen- 
tation of control measures. The main environ­
mental diseases are malaria, sleeping sickness, 
schistosomiasis, and onchocerciasis. Deficiënt 
nutrition is also a major problem. Labour 
legislation covers such matters as health and 
safety of workers, the employment of women 
and young persons, workers’ compensation, 
and the settlement of trade disputes. Trade 
unions and other mass organizations are over- 
seen by the Central Committee of the CCM. 
There is also a program for the construction
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of low-income housing. The education system 
has three levels—primary school, secondary 
school, and university. Primary education is 
free and compulsory, and vocational training 
is encouraged by the government since only 
a small Proportion of students advance to 
secondary school. There are also professional, 
vocational, and religious schools. A number 
of daily newspapers are published both in 
Swahili and in English. Uhuru is the party 
newspaper. The other major newspaper, the 
Daily News, is government controlled, as is 
Radio Tanzania, which broadcasts in Swahili 
and English, with special programs for schools 
and farmers.

Cultural life. The variety of its ethnic 
groups and their traditions, languages, and 
customs give Tanzania a remarkable cultural 
milieu. Among the plastic arts practiced are 
traditional abstract Makondo wood carving, 
and the fabrication of weaponry by the Ma- 
sai. Every tribe has its dances and folklore. 
Swahili poetry and prose writing flourish, and 
Julius Nyerere, the country’s first president, 
was himself a literary figure of note, known es­
pecially for his translations of Shakespearean 
plays into Swahili.

History. In the Ist millennium b c  Cau- 
casoid peoples, probably southem Cushites 
from Ethiopia, inhabited northem Tanzania, 
spreading eventually to the southem regions. 
At some time during the first half of the 
Ist millennium a d  small groups of iron-using 
and Bantu-speaking peoples settled in Tanza­
nia from westem Africa. By the end of the Ist 
Century a d  trading contacts existed between 
Arabia, the East African coast, and possibly 
India. The Coastal trading centres were mainly 
Arab settlements. After the arrival of the Por­
tuguese in the late 15th Century, the position 
of the Arabs on the coast was gradually under- 
mined, but the Portuguese made little attempt 
to penetrate the interior. They lost their hold­
ings north of the Ruvuma River early in the 
18th Century because of an alliance between 
the Coastal Arabs and the mier of Oman. In 
constant search for slaves, Arab traders pene- 
trated farther into the interior, particularly in 
the southeast toward Lake Nyasa. About 1825, 
Arab merchants followed tribal trade routes 
to Nyamwezi, where ivory was as great an at­
traction as slaves. From Nyamwezi the Arabs 
pressed on to Lake Tanganyika in the early 
1840s and established trading centres there. In 
the late 1840s the Germans J.L. Krapf and J. 
Rebmann, who came to the area as representa­
tives of the British Church Missionary Society, 
sighted Mount Kilimanjaro, which stimulated 
German interest in the area. By 1885 German 
colonists had penetrated the area, and they 
obtained füll control by 1907. During World 
War I Britain occupied the German holdings, 
and after the war it came under British mle 
by a League of Nations mandate. Britain re­
tained control of the region after World War 
II when it became a United Nations tmst 
territory. In 1961 Tanganyika gained inde­
pendence and was admitted to the United 
Nations. A year later Tanganyika became a 
republic with Julius Nyerere as president, but 
remained in the Commonwealth of Nations. 
In 1964 Tanganyika merged with Zanzibar to 
form Tanzania. By 1977 Tanzania had a new 
constitution limiting political activity to the 
Revolutionary Party and guaranteeing Zanzi- 
bar’s autonomy. With the Amsha Declaration 
of 1967, Nyerere set Tanzania on a course of 
socialist economie development, to be based 
on a spirit of voluntary cooperation and self- 
reliance called ujaama (“familyhood”). This 
idealistic experiment, despite financial and 
technical aid from sympathetic countries, col- 
lapsed after a decade of inefficiency, corrup- 
tion, resistance from peasants, and huge rises 
in the price of imported petroleum and in
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Tanzania’s debt to foreign lenders. In 1985, 
with the resignation of Nyerere and the elec­
tion of Ali Hassan Mwinyi, there began a 
partial dismantling of government control of 
the economy in order to raise productivity 
and attract foreign investment and loans.
tanzanite, blue gern variety of zoisite (q.v.).
Tanzimat (Turkish: “Reorganization”), series 
of reforms promulgated in the Ottoman Em­
pire between 1839 and 1876 under the reigns 
of the sultans Abdülmecid I and Abdülaziz. 
These reforms, heavily influenced by Euro­
pean ideas, were intended to effectuate a fun­
damental change of the empire from the old 
system based on theocratie principles to that 
of a modern state.

Many of the key provisions of the Tanzi­
mat reforms were set forth in the Hatt-i §erif 
of Gülhane (1839; “Noble Edict of the Rose 
Chamber”). This document called for the es­
tablishment of new institutions that would 
guarantee security of life, property, and hon­
our to all subjects of the empire regardless 
of their religion or race. It also authorized 
the development of a standardized system of 
taxation to eliminate abuses and established 
fairer methods of military conscription and 
training. The promises of equality for non- 
Muslims (mainly Christians and Jews) living 
in the empire were not always carried out, but 
the balance of the changes provided for in the 
Noble Edict, along with other reform mea­
sures, were implemented principally under the 
leadership of Mustafa Re§id Pa§a, who served 
six terms as grand vizier. The reforms included 
the development of a new secular school Sys­
tem, the reorganization of the army based on 
the Prussian conscript system, the creation of 
provincial representative assemblies, and the 
introduction of new codes of commercial and 
criminal law, which were largely modeled af­
ter those of France. These laws, moreover, 
were administered by newly established state 
courts independent of the culamä’, the Islämic 
religious council.

The Tanzimat reform movement came to a 
halt by the mid-1870s during the last years of 
Abdülaziz’s reign. Under the Tanzimat effort 
to centralize administration, all legal authority 
became concentrated in the hands of the sul­
tan. As a result, little could be done when Ab­
dülaziz began abusing his power and adopted 
revisionary policies. This fact notwithstanding, 
the Tanzimat reforms succeeded in laying the 
ground work for the gradual modemization of 
the Ottoman state. See also Abdülaziz.
tao, Pinyin dao (Chinese: “road,” or “way”), 
in Chinese philosophy, a fundamental concept 
signifying “the correct way,” or “Heaven’s 
way.” In the Confucian tradition, tao signi- 
fies a m orally correct path of human conduct 
and is thus limited to behaviour. In the rival 
school of Taoism (the name of which derives 
from tao), the concept takes on a metaphysi­
cal sense transcending the human realm. The 
Tao-te Ching, a Taoist classic of contested au- 
thorship and date (sometime between the 8th 
and 3rd Century bc), opens with these words: 
“The tao that can be spoken about is not the 
Absolute Tao.” The Absolute Tao thus de- 
fies verbal definition, but language can make 
suggestions that may lead to an intuitive or 
mystical understanding of this fundamental 
reality.

One aspect of the tao, however, can be per- 
ceived by man, namely, the visible process of 
nature by which all things change. From an 
Observation of the visible manifestation of the 
Absolute Tao, it is possible to intuit the ex­
istence of an ultimate substratum that is the 
source of all things. Awareness of this process 
then leads toward an understanding of the 
Absolute Tao.

Taoists view life and death as simply differ­
ent stages, or manifestations, of the Absolute 
Tao and consequently advocate a life in ac- 
cord with nature. The serenity of such a life 
stands in sharp contrast to the life of public 
service advocated by Confucius.
T’ao-an (China): see Pai-ch’eng.
Tao-chi (Chinese painter): see Shih-t’ao.
T’ao Ch’ien, Pinyin tao qian, also called 
(Wade-Giles) t’ao yüan-ming (b. 365, Hsin- 
yang district, now in Kiangsi province, 
China—d. 427, Kiangsi), one of China’s great­
est poets and a noted recluse.

T ’ao Ch’ien, portrait by an unknown 
artist; in the National Palace Museum,
Taipei
By courtesy of the Collection of the National Palace 
Museum, Taipei, Taiwan, Republic of China

Bom into an impoverished gentry family, 
T’ao Ch’ien while in his 20s took a minor offi­
cial post in order to support his aged parents. 
After about 10 years at that post and a brief 
term as county magistrate, he resigned from 
official life, repelled by its excessive formality 
and widespread corruption. With his wife and 
children he retired to a farming village south 
of the Yangtze River. Despite the hardships of 
the farmer’s life and frequent food shortages, 
T’ao Ch’ien was contented, writing poetry, 
cultivating the chrysanthemums that became 
inseparably associated with his poetry, and 
drinking wine, also a common subject of his 
verse.

The taste of T’ao Ch’ien’s contemporaries 
was for an elaborate and artificial style, while 
his poetry is simple and straightforward, with 
a minimum of artifice. Hence he was not fully 
appreciated until the T’ang dynasty (618— 
907). A master of the five-word line, T’ao 
Ch’ien has been described as the first great 
poet of t'ien-yüan (“fields and gardens”). Es- 
sentially a Taoist in his philosophical outlook 
on life and death, he also freely adopted the 
elements of Confucianism and Buddhism that 
most appealed to him.
Tao Hongjing (Taoist scholar): see T’ao 
Hung-ching.
T’ao Hung-ching, Pinyin tao hongjing (b. 
451, Mo-ling, China—d. 536, Hua-yang), Chi­
nese poet, calligrapher, physician, naturalist, 
and the most eminent Taoist of his time.

A precocious child, T’ao was a tutor to the 
Imperial court while still a youth. In 492 he 
retired to Mao Shan, a chain of hills south­
east of Nanking, to devote himself to the life 
and study of Taoism. There he established a 
mountain retreat where whole families lived 
under his spiritual guidance. T’ao was an ad­
viser and friend to the emperor Wu Ti, and his 
retreat survived the proscription of all other 
Taoist sects in 504.

The major work of T’ao Hung-ching was the 
editing and annotation of the religious writings 
of Yang Hsi, Hsü Mi, and Hsü Hui, composed 
at Mao Shan in the 4th Century. This enor­
mous body of work includes Taoist scriptures, 
lives, and visionary dictations (dictées) that are 
the highest literary achievement of the forma-

tive period of esoterie Taoism. T’ao produced 
two compendiums of the literature, the Chen 
Kao (“Declarations of the Perfected”) and the 
Teng-chen yin-chüeh (“Secret Instructions for 
Ascent to Perfection”).

At Mao Shan, T’ao attempted to recreate the 
daily practices of Taoism laid down in these 
works in their original setting. In the course 
of his research into proper eating and living 
practices, he produced the Tu ching yen i 
pen tsao, one of the major pharmacological 
works of China. T’ao also effected a working 
synthesis of the private and individual prac­
tices of the Mao Shan literature with the 4th- 
century public rites of the Ling Pao liturgies. 
His writings on the Ling Pao pantheon reveal 
his familiarity with Buddhist as well as Taoist 
literature.
Tao-kuang, Pinyin daoguang (reign name, 
or nien-hao), personal name (Wade-Giles) 
MiN-NiNG, posthumous name (shih) ch’eng- 
ti, temple name (miao-hao) (ch’ing) hsüan- 
tsung (b. Sept. 16, 1782, Peking, China—d. 
Feb. 25, 1850, Peking), sixth emperor of the 
Ch’ing dynasty of China, during whose reign 
(1820-50) attempts to prevent governmental 
decline met with little success.

The young monarch ascended the throne in 
1820, assuming the reign name Tao-kuang. 
The Imperial treasury had been greatly de- 
pleted during previous reigns, and he tried to 
restore the nation’s finances by personal aus- 
terity. The need to repair the dikes along the 
Yellow River to prevent flooding and further 
famine became urgent, as did repair of the 
Grand Canal, which brought rice from South 
China to the capital at Peking. Yet corrupt 
officials embezzled money for repairs, and 
the Tao-kuang emperor feared to reduce the 
size of the labour force lest repair problems 
increase. By 1849 the Grand Canal was im- 
passable, and the rice shipments had to be 
made by sea, where they were endangered by 
pirates. The thousands of unemployed canal 
boatmen helped fan the flames of unrest.

Meanwhile, in 1838 the emperor’s attempts 
to stop the opium trade carried on by Westem 
merchants resulted in the first Opium War 
between Britain and China (1839-42). The 
cost of the war and the large indemnity paid 
under terms of the peace treaty further in­
creased discontent. Tao-kuang died just as the 
great political-religious upheaval known as the 
Taiping Rebellion (1850-64) was beginning to 
sweep South China.
Tao Qian (Chinese poet): see T’ao Ch’ien.
Tao Sheng, Pinyin dao sheng, secular name 
chu (b. c. 360, P’eng-ch’eng, China—d. 434), 
eminent Chinese Buddhist monk and scholar.

Tao Sheng studied in the capital city of Chien- 
k’ang (Nanking) under Chu Fa-t’ai, spent 
seven years with Hui Yüan in the monastery 
at Lu-shan, and then went north to Ch’ang- 
an where, in association with Kumärajlva, he 
became one of the most leamed and elo­
quent of Buddhist scholars. He retumed south 
in about 409 and lectured at Lu-shan and 
Chien-k’ang until he was expelled by conser­
vative monks for his revolutionary teaching. 
He taught that spontaneous acts made with­
out deliberate mental choice and effort leave 
behind no karmic entail; that Buddhahood 
may be achieved by sudden enlightenment; 
that all sentient beings, even those unrecep- 
tive to Buddhism (the icchantikas), possess the 
Buddha-nature or Universal Mind; and that 
there is no Buddha-world beyond the present. 
When a complete translation of the Parinir- 
väna sütra appeared in Chinese, Tao Sheng 
was vindicated. Many of his teachings were 
developed and systematized by Ch’an (Zén) 
masters in the 6th and 7th centuries.
Tao-te Ching (Chinese: “Classic of the Way 
of Power”), classic of Chinese philosophical 
literature. The name was first used during the 
Han dynasty (206 bc- ad 220); it had previ-



ously been called Lao-tzu in the belief that it 
was written by Lao-tzu, identified by Ssu-ma 
Ch’ien, China’s first great historian, as a 6th- 
century-BC curator of the Imperial Chinese 
archives. Lao-tzu, however, is better known 
as the reputed founder of Taoism, a way of 
life (Chinese Tao, Way) that, among many 
competing “Ways,” alone became known as 
the Tao school, or Taoism. The long tradition 
that Lao-tzu was the author of the Tao-te 
Ching was so badly shaken in the 19th Cen­
tury that some scholars even questioned the 
historical existence of the sage. The problem 
of authorship is still unresolved. The Tao-te 
Ching, moreover, contains no references to 
other writings, persons, events, or places that 
might provide a clue for dating the compo­
sition. Scholarly opinions consequently range 
between the 8th and 3rd centuries bc.

The Tao-te Ching presented a way of life 
intended to restore harmony and tranquillity 
to a kingdom racked by widespread disorders, 
It was critical of the unbridled wantonness of 
self-seeking rulers and was disdainful of social 
activism based on the type of abstract moral- 
ism and mechanical propriety characteristic 
of Confucian ethics. The Tao of the Tao-te 
Ching has received a wide variety of interpre- 
tations because of its elusiveness and mystical 
overtones and has been a basic concept in 
both philosophy and religion. In essence it 
consists of “nonaction” (wu-wei), understood 
as no unnatural action, rather than complete 
passivity. It implies spontaneity, noninterfer- 
ence, letting things take their natural course: 
“Do nothing and everything is done.” Chaos 
ceases, quarrels end, and self-righteous feud­
ing disappears because the Tao is allowed to 
flow unchallenged and unchallenging. Every­
thing that is comes from the inexhaustible, 
effortless, invisible, and inaudible Way, which 
existed before Heaven and Earth. By instilling 
in the populace the principle of Tao, the ruler 
precludes all cause for complaint and presides 
over a kingdom of great tranquillity.

The popularity of the Tao-te Ching is re­
flected in the vast number of commentaries 
that have been written: over 350 have been 
preserved in Chinese, about 250 in Japanese. 
Since 1900 more than 40 translations have 
appeared in English.
t’ao-t’ieh, Pinyin taotie, awesome monster 
mask commonly found on Chinese ritual 
bronze vessels and implements of the Shang 
(18th-12th Century bc) and early Chou (1111—
c. 900 bc) dynasties. It characteristically con­
sists of a zoomorphic mask in füll face that 
simultaneously may be divided through the 
nose ridge of the centre to form profile views 
of two one-legged beasts (k’uei dragons) con- 
fronting each other. A ground pattem of 
squared spirals, the “thunder pattem” (lei- 
wen), often serves as a design filier between 
and around the larger features of the design.

Typical features of the mask include large, 
protuberant eyes; stylized depictions of eye- 
brows, horns, nose crest, ears, and two pe- 
ripheral legs; and a line of a curled upper 
lip with exposed fangs and no lower jaw. 
Since it suggests an ever-devouring “glutton,” 
it was probably this last feature that later (3rd 
Century bc) inspired the name t ’ao-t’ieh for 
the ancient monster motif. The function of 
the t ’ao-t’ieh motif has been variously inter- 
preted; it may be totemic, or protective, or 
an abstracted, symbolic representation of the 
forces of nature. After the early Chou period, 
the t ’ao-t’ieh mask motif was supplanted by 
a monster that was similar but depicted more 
literally and with diminished power.
Tao Tsang (Chinese: Canon of the Way), 
also called taoist canon, a large, imperially 
sponsored collection of Taoist writings, very 
few of which have been translated into En­
glish. The original canon, printed by the Taoist 
emperors of the Sung dynasty (ad 960-1279), 
comprised almost 5,000 volumes, but many

of these were destroyed by imperial decree 
during the Yüan, or Mongol, dynasty (1279— 
1368). The present Tao Tsang, numbering 
well over 1,000 volumes, contains a variety of 
texts including speculative philosophical writ­
ings and esoterie works on Taoist meditation, 
alchemy, and divine revelation.
T’ao-yüan, hsien (county), northem Taiwan, 
with an area of 471 sq mi (1,221 sq km). It 
is bordered by the hsiens of T’ai-pei (north),
I-lan (east), and Hsin-chu (south) and by the 
Formosa Strait (west). Ranges of the Hsüeh- 
shan Shan-mo (mountain range) extend over 
most of the southeastem part of the county 
and gradually merge with the fertile alluvial 
Coastal plains to the northwest where paddy 
rice, sweet potatoes, tea, and citrus fruits are 
grown. The Shih-men Shui-k’u (reservoir), on 
the Tan-shui Ho (Tamsui River), provides ir­
rigation and hydroelectricity to nearby textile, 
cement, and small machinery industries. The 
T’ai-pei oil and gas fields are in the north­
east; coal, iron ore, and nickel are mined. A 
network of north-south mnning railways and 
roads connect T’ao-yüan city, the adminis­
trative seat, with Hsin-chu (Southwest), I-lan 
(southeast), and Chi-lung (Keelung; northeast). 
The Chiang Kai-shek International Airport 
(opened 1979) is located at T’ao-yüan city. 
Hsin-wu, a Coastal village noted for histori­
cal architecture, and the Chung-cheng Sports 
Park, at Kui-shan, are the major tourist attrac- 
tions. The mountainous region in the south 
is inhabited chiefly by Atayal aborigines. Pop. 
(1983 est.) 1,129,576.
T’ao-yüan, shih (municipality) and seat of 
T’ao-yüan hsien (county), northem Taiwan, 
situated 13 mi (21 km) Southwest of Taipei 
city, in the northern part of the western Coastal 
plain. Developed during the early 18th Cen­
tury, the city grew as an agricultural market 
centre for the surrounding fertile plain that 
raises rice and tea. Major industries produce 
textiles and cement; clay and iron ore are ex- 
tracted nearby. The proximity to Taipei city, 
Taiwan’s capital, has been instmmental in 
T’ao-yüan’s economie development, including 
its status as a tourist and recreational centre. 
Near the city is one of the largest camping 
areas on Taiwan. The beach resort of Chu-wei 
is 9 mi northeast. The North-South freeway 
and the West Line railway link T’ao-yüan city 
with Chi-lung (Keelung) and Hsin-chu. The 
Chiang Kai-shek International Airport opened 
at T’ao-yüan in 1979. Pop. (1982 est.) 185,- 
257.
Ta’o Yüan-ming (poet): see T’ao Ch’ien.
Taoism, a religio-philosophical tradition that 
has, along with Confucianism, shaped Chinese 
life for more than 2,000 years. The Taoist her- 
itage, with its emphasis on individual freedom 
and spontaneity, laissez-faire government and 
social primitivism, mystical experience, and 
techniques of self-transformation, represents 
in many ways the antithesis to Confucian con­
cern with individual moral duties, community 
Standards, and governmental responsibilities.

A brief treatment of Taoism follows. For füll 
treatment, see macropaedia: Taoism.

Taoism encompasses both a Taoist philo­
sophical tradition (Tao-chia) associated with 
the Tao-te Ching (Lao-tzu\ Chuang-tzu, 
Lieh-tzu, and other texts, and a Taoist re­
ligious tradition (Tao-chiao) with organized 
doctrine, formalized cultic activity, and insti- 
tutional leadership. These two forms of Taoist 
expression are clearly interrelated, though at 
many points in tension. Aspects of both philo­
sophical and religious Taoism were appro- 
priated in East Asian cultures influenced by 
China, especially Korea, Japan, and Vietnam.
Philosophical Taoism. The text central to 

all expressions of the Taoist spirit is the Tao-te 
Ching (“Classic of the Way and lts Power”), 
previously known as Lao-tzu after the name 
of the mysterious master traditionally said to
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have been its author. The Cardinal concept is 
that of the Tao, the ineffable, etemal, Creative 
reality which is the source and end of all things. 
Tao is the Absolute, the “Uncarved Block” 
experienced only in mystical ecstasy. Te is the 
manifestation of the Tao within all things. 
Thus, to possess the fullness of te means to 
be in perfect harmony with one’s original na­
ture. According to Chuang-tzu (fl. 4th Century 
bc), an individual in harmony with the Tao 
comprehends the course of Nature’s constant 
change and fears not the rhythm of life and 
death.

As is accomplished at death, so in life must 
the individual retum to the original purity and 
simplicity of the Tao. In contrast to the Con­
fucian program of social reform through moral 
principle, ritual, and government regulation, 
the true way of restoration for the Taoists con­
sisted in the banishment of leamed sageliness 
and the discarding of wisdom. “Manifest the 
simple,” urged Lao-tzu, “embrace the primi­
tive, reduce selfishness, have few desires.”

As the Tao operates impartially in the uni­
verse, so should mankind disavow assertive, 
purposive action. The Taoist life is not, how­
ever, a life of total inactivity. It is rather a 
life of nonpurposive action (wu-wei). Stated 
positively, it is a life expressing the essence 
of spontaneity (tzu-jan, “self-so”). While the 
Chuang-tzu and Lieh-tzu are guides directing 
all persons in the realization of total freedom, 
the Tao-te Ching is addressed in particular 
to miers. Great miers, taught Lao-tzu, simply 
follow Nature and the people only know of 
their existence.

Religious Taoism. The themes and texts of 
philosophical Taoism became established dur­
ing the Warring States period (481-221 bc). 
Religious or esoterie Taoism as a movement 
of organized religious communities developed 
only in the 2nd Century ad , appropriating 
a variety of themes and spiritual techniques 
associated with the common objective of im­
mortality. While in fundamental ways such a 
goal was incompatible with the aims of philo­
sophical Taoism, there were hints in the texts 
of the philosophical tradition to the extension 
of life and the protection from harm possible 
for those in harmony with the Tao. The lives 
of such perfected ones, or hsien (Immortals) 
as they came to be called, became the central 
paradigms of religious Taoism. Lao-tzu be­
came deified as a revealer of sacred texts and 
a saviour, and techniques of spiritual attain- 
ment became fully elaborated.

Techniques for achieving immortality in­
cluded dietary regimens, breath control and 
meditation, sexual disciplines, alchemy, the 
use of magical talismans, and the search for 
the fabled Isle of Bliss. Dietary concerns fo- 
cussed on necessary nourishment while ab- 
staining from foods which benefitted the “three 
worms” in the body (which caused disease, 
old age, and death). In meditation, the Taoist 
adept visualized the thousands of gods that in­
habited the human body (microcosm) as they 
inhabited the universe (macrocosm). Through 
breath control and the movement of breath 
throughout the fields of the body, the indi­
vidual both approached immortality in this 
life and achieved it finally through the nour­
ishment within of a mysterious “embryonic 
body,” which became the immortal self after 
death. By avoiding ejaculation during the sex­
ual act, it was believed that semen could be 
mixed with breath to further nourish the em­
bryonic body or be forced back through the 
spinal passage to repair the brain. In its search 
for an elixir of immortality, Taoist alchemy de­
veloped both Chemical experimentation (wai- 
tan) and a theoretical internal alchemy (nei- 
tan). Nei-tan sought to invert the normal ag- 
ing processes by an energizing marriage of the 
cosmic Yin and Yang forces within the body.
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Talismans (fu) were used for healing, protec­
tion from demons, and communication with 
Taoist immortals.

Historical development. Of the two early 
organized Taoist communities, the religio-po- 
litical movement known as the “Way of the 
Great Peace” was destroyed as a threat to 
the Han dynasty in a d  184. A more impor­
tant and enduring tradition was that of the 
“Way of the Celestial Masters,” founded by 
Chang Tao-ling in a d  142. Two late 4th- 
century movements were also very important: 
(1) the Shang-ch’ing (Supreme Purity) Mao 
Shan sect, and (2) the Ling Pao (Sacred Jewel) 
scriptural tradition. During the T’ang dynasty 
(618-907), Taoism received special favour at 
court and was characterized by doctrinal and 
liturgical syntheses. Despite attempts during 
the Ming dynasty (1368-1644) to curb a grow­
ing sectarianism, there remained in the late 
20th Century a polarization between classical 
orthodox tradition and heterodox traditions. 
On Taiwan, orders of the former tradition 
are referred to as “Blackheads” and those of 
the latter as “Redheads.” While the future of 
Taoist practice on the mainland remains in 
question, there has been in recent decades 
some renewed interest in the religion on Tai­
wan. In addition, Westem scholars have re­
cently begun to investigate carefully the many 
contributions of Taoism to the development 
of Chinese culture.
Taoka Kazuo, byname k u m a  (Japanese: 
Bear) (b. March 28, 1912, Sanshomura, 
Japan—d. July 30, 1981, Amagasaki), Japan’s 
major crime boss (oyabun), who, after World 
War II, rose to head a giant crime organiza­
tion, the Yamaguchi-gumi. Though centred in 
Kobe, it had interests and affiliates nationwide 
and consisted of more than 10,000 members 
(known as yakuza; q.v.) divided into more 
than 500 bands.

Taoka was bom in poverty in a village on 
the island of Shikoku; his father died before 
Taoka was bom, and his mother died when 
he was four years old. Raised by relatives, 
he left school in his early teens and in 1929 
began associating with yakuza gangs in Kobe; 
in the early 1930s he became an apprentice 
and then a member of Yamaguchi-gumi. Dur­
ing World War II the organization feil apart; 
Taoka restored it in the postwar years and 
made it into a giant cartel, dealing in extor- 
tion, labour racketeering, gambling, Prostitu­
tion, loansharking, smuggling, show business, 
and other enterprises both legal and illegal. 
Ideologically he was ultrarightist and ultrana- 
tionalistic.

In 1963 the National Police Agency began 
to regulate the Yamaguchi-gumi, and in 1966 
Taoka was indicted on five counts, including 
blackmail. After a long legal battle, he died of 
a heart attack just a month before he was to 
be sentenced by a Kobe district court. Earlier, 
in July 1978, he had survived an assassination 
attempt when a member of a rival gang shot 
him in the neck in a Kyöto nightclub.
Taolanaro (Madagascar): see Faradofay.
Taormina, Latin t a u r o m e n i u m , town, 
Messina province, eastem Sicily, Italy, on a 
hill rising almost perpendicularly from the sea 
at the foot of Monte Tauro, between Messina 
and Catania. The ancient Tauromenium, 
which took its name from Monte Tauro, the 
site was originally occupied by the Siculi, an 
ancient Sicilian tribe, who were resettled there 
by Dionysius I the Elder of Syracuse c. 392 
b c . After receiving a further colony of refugees 
from Naxos, just to the south, in 358, it flour­
ished under the mild mle of Andromachus, 
father of the historian Timaeus. Passing to the 
Romans as an allied city c. 210 b c , it was 
made a colony by the emperor Augustus but

declined under Roman, and later Byzantine, 
mle. Destroyed in a d  902 by the Arabs, it 
was rebuilt by the Christians of Val Demone, 
a valley in northem Sicily, before being taken 
again in 962 by the Arabs under the al-Mu'izz, 
who renamed the town Mu'izzïyah. In 1078

Ruined Greek theatre, Taormina, Sicily
V. Dia— SCALA from Art Resource/EB Inc.

it was captured by the Normans under whom 
it had some prosperity. The famous Greek 
theatre, rebuilt in Roman times, stands on 
the spur of Monte Tauro, affording a splendid 
view of Mt. Etna to the Southwest and the 
mountains of Calabria across the sea to the 
north. There are also remains of the Roman 
Odeon theatre, discovered during excavations 
in 1892, and of the so-called Naumachia (a 
reservoir). The cathedral and the Corvaja, 
Santostefano, and Ciampoli palaces date from 
the medieval period.

Connected by road and rail with Messina 
and Catania, Taormina is one of the most 
populär winter resorts in Sicily. Pop. (1981 
prelim.) mun., 10,085.
Taormina, Carlo Filangieri, duca di (duke 
of): see Filangieri, Carlo.
Taos, town, seat of Taos County, New Mex­
ico, U.S., on a branch of the Rio Grande in 
the Sangre de Cristo Mountains, near Wheeler 
Peak (highest point in New Mexico), 55 mi 
(86 km) north-northeast of Santa Fe. An early 
Spanish settlement, it was the scene of a re­
volt (1680) of Taos and other Pueblo Indians 
against Spain. It became a trading centre on 
the Santa Fe Trail, and in 1847 Charles Brent, 
the U.S. civil govemor, was killed there dur­
ing an Indian uprising. The community is a 
service centre for nearby ranches and actu­
ally consists of three villages: Don Fernando 
de Taos (known as Taos), the pueblo of San 
Geronimo (Taos Pueblo), and the Ranchos de 
Taos. Taos, with its picturesque adobe atmo­
sphere, was given impetus as a resort colony 
for writers and painters by the novelist D.H. 
Lawrence, who lived there during the 1920s.

Pueblo houses and ovens, Taos, N.M.
John L. Stage— Photo Researchers

His ranch is maintained by the University of 
New Mexico. The grave of the frontiersman- 
scout Kit Carson is in a memorial state park, 
and the house he occupied (1853-68) is pre­
served. Taos is the headquarters of Carson 
National Forest, and Taos Ski Valley is 19 mi 
north-northwest. The area is well known for

its Indian fiestas and ceremonial dances. Pop. 
(1980) 3,369.
Taos, Mary-Louise: see Amrouche, Mar- 
guerite Taos.
Taounate, town, provincial capital, and 
province (established 1978), Centre Nord re­
gion, northem Morocco. The town is a local 
market centre situated on the southem slopes 
of the Rif Mountains. It is located on a plateau 
overlooking the valley of the Oued Sra (Sra 
River), near the Gargara gorges.

Taounate province, with an area of 2,156 sq 
mi (5,585 sq km), is bounded by the provinces 
of Chaouen and al-Hoceïma (north), Taza 
(east), Fès (south), and Kenitra (west). It is 
generally mountainous, and cereals (mostly 
wheat) and cattle are intensively raised at 
lower elevations. Fruits (including figs, olives, 
cherries, apples, and pears) are grown in 
the well-watered mountain valleys that re­
ceive about 30 in. (750 mm) of rainfall an­
nually. Higher elevations are covered with 
commercially exploited cedars and cork oaks. 
Taounate province is inhabited mostly by 
Berbers; the more isolated groups speak only 
Riff, a Berber dialect, and the less isolated 
groups are generally bilingual, speaking both 
Riff and Arabic. The Idris I dam (completed 
1973), one of Morocco’s largest dams, is lo­
cated in the Southern part of the province and 
is part of an extensive irrigation project in the 
valley of the Oued (river) Sebou. Pop. (1971) 
town, 3,101; (1981 est.) province, 591,700.
tap dance, style of theatrical dance char­
acterized by precise, rhythmical pattems of

Jimmy Doyle and Harland Dixon, tap dancers 
known for their buck-and-wing
By courtesy of the Dance Collection, the New York Public Library 
at Lincoln Center, Astor, Lenox and Tilden Foundations

foot movement and stamping on the floor. 
The main historical sources of tap dancing 
appear in the traditional clog dance of north­
em England, in the jigs, reels, and flings of 
Ireland and Scotland, and in the rhythmic 
foot stamping of African dances. In 19th- 
century minstrel shows American blacks and 
their white imitators stylized and fused these 
elements into a populär style of dance and 
satire. Among noted minstrel performers were 
Ralph Keeler, Daniel Emmett, and the dance 
team of Lynch and Diamond.

In the late 19th Century two distinct tech­
niques emerged, buck-and-wing and soft-shoe. 
Buck-and-wing was active and fast and was 
danced in wooden-soled shoes; soft-shoe was 
relaxed, smooth, and danced in soft-soled 
shoes. In about 1900 George Primrose was fa­
mous for his soft-shoe dancing; Jimmy Doyle 
and Harland Dixon were known for their 
buck-and-wing.



By 1925 the two varieties had largely merged, 
and metal taps were attached to heels and 
toes to produce a more audible tap. The foot 
technique remained much the same; a great 
variety of leg movement was added to the 
footwork, and handclaps and body slapping 
were occasionally used. Dancers of this period 
included Pat Rooney, George M. Cohan, the 
Four Fords, Johnny Boyle, Tom Patriola, and 
the great Bill (“Boj angles”) Robinson.

Tap dancing after 1940 developed even more 
complex footwork and incorporated many of 
the sophisticated elements of ballet and mod­
em dance. Dancers who developed this form 
included Fred Astaire, Ray Bolger, Eleanor 
Powell, Paul Draper, and Gene Kelly.
tapa: see bark painting.
Tapachula, city, southeastem Chiapas estado 
(“state”), extreme southeastem Mexico. It is 
on the Coatän River, on the Pacific Coastal 
plain, at 449 feet (137 m) above sea level, 9.5 
miles (15 km) from the Guatemala border. 
Tapachula is the major manufacturing and 
commercial centre for the Soconusco region. 
Coffee, bananas, cacao, and sugarcane, the 
principal products of the region, are processed 
in and near Tapachula. Distilleries, saddleries, 
and silversmith’s and goldsmith’s shops are 
also located in the city. Tapachula is linked 
by highway to Ciudad Hidalgo (23 miles [37 
km] to the southeast) and Talisman (11 miles 
[ 18 km] to the northeast) on the Guatemalan 
border and to other cities on the Coastal plain. 
It is also on the Veracruz-Ciudad Hidalgo 
railroad and is served by domestic and inter­
national airlines. Pop. (1980) 85,766.
tapaculo, also spelled t a p a c o l o , any of about 
27 species of ground-dwelling birds of the fam­
ily Rhinocryptidae (order Passeriformes) of 
Central and South America. When disturbed 
they scurry for cover with tail lifted. Tapacu-

Rusty-belted tapacuio {Liosceles thoracicus)
Drawing by Murrell Butler

los are wren- to thrush-sized, with short wings, 
longish legs, and strong feet for scratching in 
the earth. Most species are reddish brown or 
gray, with spots or bars (in both sexes); those 
of woodlands are darker than those of open 
scmb country. Tapaculos are detected by their 
loud ventriloquial calls, usually consisting of 
clucking, sucking, or gobbling notes. Nesting 
sites vary widely, from ground burrows to tree 
holes; some make a ball nest in a bush.
Tapajós River, Portuguese r i o  t a p a j ó s , 
central Brazil, formed by the union of the 
Teles Pires and the Juruena rivers, in north- 
central Mato Grosso state. It winds northward 
through the Mato Grosso plateau and forms 
the state border between Mato Grosso and 
Amazonas and then between Para and Ama­
zonas States. It bends north-northeastward, 
traverses Para, and empties into the Amazon 
River just above Santarém, after a course of 
about 400 miles (650 km). Its length, includ­
ing its longest tributary, the Teles Pires, is 
1,238 miles (1,992 km).
Although the Tapajós is interrupted by rapids,

its entire length is navigable. It is even possi­
ble for rivercraft to ply the Tapajós and the 
Armos, pass through a canal into the Cuiaba 
River, a tributary of the Paraguai River, and 
eventually reach Buenos Aires, Arg. Settle­
ment along the Tapajós is sparse, and many 
of its tributaries are uncharted; but there are 
several important rubber plantations on its 
banks.
tapas (Sanskrit: “heat,” or “ardour”), in Hin­
duism, ascetic practice voluntarily carried out 
to achieve spiritual power or purification. In 
the Vedas, tapas refers to the “inner heat” 
created by the practice of physical austeri- 
ties and figured in the creation myths, as 
a means by which Prajäpati (the main cre- 
ator god) brought the world into existence. 
In later Hinduism the practice of tapas was 
especially associated with yogic discipline as a 
way of purifying the body in preparation for 
the more exacting spiritual exercises leading 
to liberation (moksha). Among the austerities 
mentioned in the sacred literature are fasting, 
the holding of difficult and often painful bodi- 
ly postures, vigils kept in the presence of fires 
or extreme cold, and breath control.

In the Jaina religion asceticism is seen as a 
way of preventing new karma (effect of good 
or bad action) from forming, as well as a way 
of getting rid of the old, and is thus one of 
the central means of breaking the cycle of 
rebirths. The Jainas distinguish between exter- 
nal tapas, such as fasting (including the most 
severe form, fasting unto death), restricting 
the intake of food, meditating, and living in 
seclusion, and internal tapas, such as contem- 
plation, confession, and repentance of sins.

In early Buddhism the monastic life of 
chastity and poverty was regarded as the only 
path to enlightenment. Yet the Buddha re- 
nounced the extremes of self-mortification as 
strongiy as he did self-indulgence, in his advo- 
cation of the “middle way.”
tape cassette (electronics): see cassette.
tape lace, also called t a p e  g u i p u r e , lace in 
which the pattern is made up of tape set in 
a background either of thread bars (brides) 
or net. Its quality depends much on whether 
the tape used lies flat and curves continuously 
(which can be achieved only by using bob- 
bins) or is ready-woven, in which case it has 
to be gathered at the bends and corners, and 
inevitably puckers. The best Genoese tape lace 
of the 17th Century is bobbin-made; among

Tape lace from Hungary, 19th Century; in the Institut 
Royal du Patrimoine Artistique, Brussels
By courtesy of the Institut Royal du Patrimoine Artistique, Brussels; 
photograph, ©  A.C.L., Brussels

the ready-wovens are the Belgian and French 
tape laces of the 1880s, such as so-called Re­
naissance lace.
tape recording, method of magnetic sound 
recording using magnetic tape. See magnetic 
recording.
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tapestry, woven decorative fabric, the design 
of which is built up in the course of weav- 
ing. Broadly, the name may be used for any 
heavy material used to cover fumiture, walls, 
or floors or even to decorate garments, but its 
narrower, more precise meaning limits its use 
to heavy, handwoven textiles usually used for 
wall hangings or upholstery. William Morris, 
the English Arts and Crafts theorist of the 19th 
Century, likened tapestry to a mosaic made 
up of coloured threads, and the 20th Cen­
tury French architect Le Corbusier referred to 
tapestries as nomadic murals, decorative but 
movable and interchangeable.

A brief treatment of tapestry follows. For 
füll treatment, see m a c r o p a e d i a : Decorative 
Arts and Fumishings.

Tapestry has always been a luxury art, and 
its highest point of artistic achievement came 
under noble patronage in Flanders in the 15th 
Century. Tapestries were frequently designed 
and woven in sets; it was not uncommon for 
a set to have six or more panels. The art of 
tapestry at its best is one in which weaver 
and designer work closely together. During 
the Middle Ages, when tapestry flourished, 
the weaver worked generally from the artist’s 
design, or cartoon, frequently embellishing 
or refining it. Tapestry began to decline as 
an art from the Renaissance, when the goal 
of tapestry makers moved closer to that of 
painters, and designs became more and more 
illusionistic, with weavers attempting to cre­
ate fine and intricate tapestries that imitated 
paintings on canvas. The art was revived to­
ward the end of the 19th Century and has 
flourished since then.

The most commonly used material for 
tapestry is wool, though silk has historically 
been used in China and Japan, and linen, 
cotton, and even gold and silver have been 
employed. Tapestry is woven by passing weft 
threads (those that run horizontally across a 
textile) over and under warp threads (the ver­
tical framework of threads) so that the latter 
are completely covered by the coloured weft. 
Tapestry differs from other types of weaving 
in that only rarely are the weft threads carried 
across the complete width of the fabric. Spe­
cific colours are carried across only as far as 
necessary in a given row to create a particular 
section of the design. The work of weaving a 
tapestry, therefore, is skilled and detailed, and 
the final design is only apparent after much 
slow and meticulous work by the weaver. The 
fineness of the tapestry, and thus the level of 
pictorial detail it is capable of rendering, is 
determined by the number of threads to the 
inch. In Europe, weavers of the Renaissance 
achieved a level of fineness that has not been 
surpassed; silk tapestries of Asia are also par­
ticularly fine.

Tapestry cartoons were prepared and col­
oured by artists as guides to the weaver. Fre­
quently more than one set was woven from 
a set of cartoons. Among the most famous 
cartoons in the history of art is the set made 
by Raphael in the 16th Century depicting the 
“Acts of the Apostles” and the set made by 
Peter Paul Rubens in the 17th Century called 
the “Triumph of the Eucharist.” Both were 
reused, copied, and imitated many times.

The great period of European tapestry was 
the Middle Ages, from the 14th Century when 
the art became firmly established and fash- 
ionable. The most famous medieval tapestry 
is the seven-piece “Angers Apocalypse” begun 
in 1377 in Paris. The other great centre of 
tapestry making at the time was in Flanders, 
especially the town of Arras, where the great­
est tapestries of the early 15th Century were 
made. Later in the Century Toumai and Brus­
sels became the centres. Flemish weavers set 
up workshops throughout Europe from the 
16th Century and took the art as far afield
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as Spain, Italy, and England, the so-called 
Bayeux Tapestry of medieval England is actu­
ally a work of embroidery.

In the 17th Century an important French 
tapestry industry was established with the 
aid of imported Flemish weavers. The two 
most famous factories were the Gobelins in 
Paris and the manufactory at Beauvais. The 
Gobelins produced fumishings for the royal 
palaces, notably Versailles, while the products 
of Beauvais served the nobility and the rich 
middle class.

A revival of medieval techniques and designs 
occurred in England in the 19th Century, and 
in the 20th Century tapestry attracted the in­
terest of many of the leading artists—includ­
ing Pablo Picasso, Henri Matisse, and Georges 
Braque. The French artist Jean Lurgat was 
particularly instrumental in reestablishing the 
close relationship that had existed in medieval 
times between craftsman and artist. One of 
the most ambitious tapesties of the Century, 
“Christ in Glory,” was designed in 1962 by 
the English painter Graham Southerland and 
woven at the Aubusson factory in France 
for the newly rebuilt St. Michael’s Cathedral 
at Coventry, Warwickshire (now West Mid­
lands).
tapeworm, also called c e s t o d e , any mem­
ber of the invertebrate class Cestoda (phylum 
Platyhelminthes), a group of parasitic flat- 
worms containing about 3,000 species. Tape­
worms, which occur worldwide and range in 
size from about 1 mm (0.04 inch) to more 
than 15 m (50 feet), are intemal parasites, 
affecting certain invertebrates and the liver or 
digestive tracts of all types of vertebrates—in­
cluding humans, domestic animals, and other 
food animals, such as fish. Some attack a sin­
gle host, others require one or two intermedi­
ate hosts as well as a final, or definitive, host 
during their life cycle. The disease caused by 
tapeworms is known as cestodiasis {q.v.).

Tapeworms are bilaterally symmetrical {i.e., 
the right and left sides are similar). Some 
consist of one long segment; others have a 
definite head, followed by a series of identi­
cal segments called proglottids. The head, or 
scolex, bears suckers and often hooks, which 
are used for attachment to the host. The body 
covering is a tough cuticle, through which 
food is absorbed. There is neither a mouth 
nor a digestive tract.

Most tapeworms are hermaphroditic {i.e., 
functional reproductive organs of both sexes 
occur in the same individual), and they are 
usually self-fertilizing. The life cycle is com­
plex. The pork tapeworm {Taenia solium, or 
Taeniarhynchus solium), found wherever raw 
pork is eaten, lives in the human intestine 
in its adult stage. Each proglottid, following 
fertilization, may contain as many as 40,000 
embryos encased in separate capsules. If the 
embryos, which pass out with the host’s fe­
ces, are eaten by a mammal such as a dog, 
camel, pig, monkey, or human being, the larva 
emerges in the digestive tract. It bores through 
the intestinal wall into a blood vessel and is 
carried to muscle tissue in which it forms a 
protective capsule (encysts) and is called a Cys­
ticercus, or bladder worm. If the Cysticercus 
is eaten alive in raw meat, it attachés itself to 
the host’s intestine and develops directly into 
a mature adult.

The life cycle of the beef tapeworm {Taenia 
saginata, or Taeniarhynchus saginatis), which 
occurs worldwide where beef is eaten raw or 
improperly cooked, is much like that of the 
pork tapeworm. Man is the definitive host; 
cattle serve as the intermediate host.

The fish tapeworm {Dibothriocephalus latus, 
or Diphyllobothrium latum), most common 
in waters of the Northem Hemisphere, infests 
humans and other mammals that eat fish, par­

ticularly bears and dogs. Fertilized eggs pass 
from the host’s body in the feces. In a water 
medium they develop into a hairlike larva and 
are eaten by tiny crustaceans, which, in turn, 
are eaten by a fish. In the fish, the tapeworm 
larva encysts in muscle tissue. When the fish 
is eaten by a mammal, the larva attachés to 
the mammalian intestine and develops into 
a mature adult. Fish hosts of this tapeworm 
include trout, salmon, pike, and perch.
Täpies, Antoni (b. Dec. 13, 1923, Barcelona, 
Spain), Catalan artist who is credited with in- 
troducing contemporary abstract painting into 
Spain. Beginning as a Surrealist, he developed 
into an abstract artist under the influence of 
French painting and achieved an international 
reputation.

In 1943 Täpies began studying for a law 
degree at the University of Barcelona, but he 
abandoned this career in 1946 to devote him­
self to painting. Largely self-taught as an artist, 
he helped to found (1948) in Barcelona the 
Dau al Set (“Seven-sided Die”)» an organiza­
tion of Surrealist artists and writers influenced 
especially by Paul Klee and Joan Miró, which 
published an artistic-literary review. In 1950 
he saw the work of Jean Dubuffet, which 
tumed him away from Surrealism toward ab- 
straction. Discarding the Surrealist imagery of 
his Dau al Set period, he began in 1955 to 
work with a thick impasto. These “matter” 
paintings, similar in their power and indi- 
viduality to American Abstract Expressionist 
paintings, secured his world reputation. In his

Täpies, photograph by Arnold Newman, 1964
©  Arnold Newman

later works Täpies began incorporating real 
objects, such as buckets, mirrors, and silk 
stockings, in his paintings, and even larger ob­
jects as in his assemblage “Desk with Straw,” 
in which an actual desk serves as the “can­
vas.” His works of lithography were noted for 
their cryptic, spontaneous effects. He also col- 
laborated with poet Joan Brossa on a number 
of illustrated books.

In 1990 the Täpies Foundation, which houses 
some 2,000 works by the artist, opened in 
Barcelona.
Tapinocephalus, extinct genus of therapsids, 
or mammallike reptiles, found as fossils in 
Permian rocks of South Africa (the Permian 
Period occurred from 286 to 245 million years 
ago). The genus Tapinocephalus is represen­
tative of the Tapinocephaloidea, character­
ized by many herbivorous specializations. A 
large and bulky animal, Tapinocephalus also 
is characteristic of a distinctive assemblage of 
lowland animals that are useful as a horizon 
marker for a part of the middle Permian in

South Africa known as the Tapinocephalus 
zone.
Tapio, also called m e t s ä h i n e , or h i i s i , the 
Finnish god of the forest and mier of the 
game therein. He was a personified form of 
the various forest spirits important to hunters 
dependent on the forest for their livelihood. 
Tapio, the personified forest, was sometimes 
depicted as being the size of a fir tree, fierce- 
looking, like a human being in the front, but 
like a gnarled old tree from behind. Often 
the forest deity was also female, occasionally 
an especially beautiful woman, who enticed 
hunters or woodcutters staying in the woods 
ovemight; but she, too, tumed out to be a 
rotten old stump upon closer scrutiny. The 
various forest deities and spirits were generally 
capricious in nature and had to be constantly 
placated by those who were dependent on 
their favours. Thus hunters made offerings to 
the deity and made sure they did not break 
any taboos in the forest, such as making ex­
cessive noise or shooting unusual birds that 
might be the forest spirit in disguise.

Consult the i n d e x  first

tapioca, a preparation of cassava-root starch 
used as a food, in bread or as a thickening 
agent in liquid foods, notably puddings but 
also soups and juicy pies.

In processing, heat ruptures the starch grains, 
Converting them to small, irregulär masses 
that are further baked into flake tapioca. A 
pellet form, known as pearl tapioca, is made 
by forcing the moist starch through sieves. 
Granulated tapioca, marketed in various-sized 
grains and sometimes called “manioca,” is 
produced by grinding flake tapioca. When 
cooked, tapioca swells into a pale, translucent 
jelly.

The cassava plant, or manioc, is native to 
the West Indies and to South America, where 
its roots are ground into meal and then baked 
into thin cakes. Tapioca became a common 
Asian food after the cassava was introduced 
into that part of the world during the 19th 
Century. In Thailand, a pudding is made of 
tapioca and coconut, and tapioca paste is 
rolled into balls and dried to be eaten as 
cereal. The Vietnamese make a kind of thin 
pancake using tapioca starch.
tapir (species Tapirus), any of four species of 
hoofed mammals, the only extant members 
of the family Tapiridae (order Perissodactyla), 
found in tropical forests of Malaysia and the 
New World. Heavy-bodied and rather short- 
legged, tapirs are 1.8 to 2.5 m (about 6 to 8 
feet) long and reach about 1 m at the shoul- 
der. The eyes are small, the ears are short 
and rounded, and the snout extends into a 
short fleshy proboscis, or trunk, that hangs 
down over the upper lip. The feet have three 
functional toes, the first (inner) being absent, 
and the fifth reduced in front and absent in 
the hind foot. Body hair is short and usually 
sparse but fairly dense in the mountain tapir 
{T  pinchaque, formerly T roulini). There is a 
short, bristly mane in the Central American,

Lowland tapir (Tapirus terrestris)
Warren Garst—Tom Stack & Associates



or Baird’s, tapir (T. bairdii) and the South 
American lowland tapir (T. terrestris). The 
three New World species are plain dark brown 
or gray, but the Malayan tapir (T. indicus) 
is strongiy pattemed, with black head, shoul- 
ders, and legs and white rump, back, and 
belly. The young of all tapirs are dark brown, 
streaked and spotted with yellowish white. A  
single young (rarely two) is produced after a 
gestation of about 400 days.

Tapirs are shy inhabitants of deep forest or 
swamps, traveling on well-wom trails, usually 
near water. When disturbed, they usually flee, 
crashing through undergrowth and often seek- 
ing refuge in water. Their main enemy wher- 
ever they are found is man; in South America 
the jaguar is a principal predator, and in Asia 
the tiger is another predator. Despite declining 
numbers caused largely by habitat destruction, 
they are hunted for food and sport in many 
parts of their range.
tap’o style, Korean adaptation of a Chi­
nese architectural style first introduced from 
China late in the Koryö period (935-1392). 
Tap’o means literally “multibracket,” and its 
main feature is the adoption of intercolumnar 
brackets besides those on column heads. With 
the introduction of tap’o style, the brackets 
had more than three longitudinal Spreaders to 
support eaves purlins, or timbers. Buildings in 
the tap’o style are much more decorative than 
those in the preceding chusimp’o, or column- 
head bracketing, style because the intercolum­
nar brackets fill the otherwise empty spaces 
between columns.

The buildings also have coffered ceilings to 
conceal the girder beams and eaves purlins. 
The style is called ama-gumi in Japanese. Still 
a minor style in the final years of the Koryö 
period, tap’o became the prevailing style in 
the early Yi period and had replaced the tra­
ditional chusimp’o style by the 17th Century. 
Compare chusimp’o style.
Tappa Hisär, also spelled tappeh hesär, 
or tepe HissAR, Iranian archaeological site lo­
cated near Dämghän in northern Iran. Exca­
vations made in 1931-32 by the University of 
Pennsylvania and in 1956 by the University 
of Tokyo have demonstrated that the site was 
continuously inhabited from about 3900 to 
about 1900 bc. The long habitation sequence

Terra-cotta goblet from Tappa Hisär, 
near Dämghän, Iran, c. 3500-3000 b c ; 
in the University Museum, University of 
Pennsylvania, Philadelphia
By courtesy of the University Museum, University of 
Pennsylvania, Philadelphia

provided valuable evidence for the develop­
ment of prehistorie pottery and metallurgy in 
that part of Iran. To the Southwest of the 
main mound, a large Säsänian palace was also 
uncovered.
Tappan, Arthur (b. May 22, 1786,
Northampton, Mass., U.S.—d. July 23, 1865, 
New Haven, Conn.), American philanthropist

of his era who used much of his energy and 
his fortune in the struggle to end slavery.

After a devoutly religious upbringing, Tap­
pan moved to Boston at the age of 15 to 
enter the dry goods business. Six years later 
he launched his own firm in Portland, Maine, 
and then in 1809 moved the business to Mont­
real. Tappan struggled with the business both 
in Canada and, after the outbreak of the War 
of 1812, back in the United States. But in 
1826 he started a new Company in New York 
City. This business, a silk-importing firm, was 
successful, and Arthur and his brother Lewis 
became wealthy. The Panic of 1837 forced the 
Tappans to close their doors, but the broth­
ers founded another lucrative enterprise when 
they opened the first commercial credit-rating 
service in the 1840s.

Arthur Tappan early and consistently used 
his wealth to support missionary societies, 
colleges, and theological seminaries. Conser­
vative in his moral outlook, he founded the 
New York Journal of Commerce in 1827 to 
provide a newspaper free of “immoral adver- 
tisements.” He also backed movements for 
temperance and stricter enforcement of the 
Sabbath and against the use of tobacco.

It was the Abolitionist crusade, however, to 
which Tappan devoted himself during the lat­
ter part of his life. He helped found several 
Abolitionist joumals, and he was founder and 
first president of both the New York City 
Anti-Slavery Society and the American Anti- 
Slavery Society. Tappan at first backed the 
efforts of the Abolitionist William Lloyd Gar­
rison but broke with him and the American 
Anti-Slavery Society when Garrison insisted 
upon linking Abolition with other reforms.

Tappan then created a new organization, 
the American and Foreign Anti-Slavery Soci­
ety. He advocated trying to achieve Abolition 
through the political process and backed the 
Liberty Party in the 1840s. With the passage 
of the Fugitive Slave Law of 1850, however, 
both of the Tappan brothers became more 
radical. Arthur Tappan openly declared his 
determination to disobey the law, and he sup­
ported the Underground Railroad.

Old age limited Tappan’s activities as the 
slavery controversy heated during the 1850s, 
but he did live to see the Emancipation Procla- 
mation fulfill much of his life’s work.
Täpti River, river in central India, rising 
in the Gäwilgärh Hills of the central Dec- 
can Plateau in south-central Madhya Pradesh 
state. It flows westward between two spurs of 
the Sätpura Range, across the Jälgaon Plateau 
in Mahäräshtra state, and through the plain of 
Surat in Gujarät state to the Gulf of Cambay 
(an inlet of the Arabian Sea). It has a total 
length of about 435 miles (700 km) and drains 
an area of 25,200 square miles (65,300 square 
km). For the last 32 miles (51 km) it is tidal 
but is navigable by small vessels. The port 
of Swally, at the river’s mouth, well-known 
in Anglo-Portuguese colonial history, is now 
deserted, having become silted up. The Täpti 
flows roughly parallel to the longer Narmada 
River to the north, from which it is separated 
by the main part of the Sätpura Range. The 
two river valleys and the intervening range 
form the natural barrier between northem and 
peninsular India. Its three major tributaries— 
the Püma, Gima, and Pänjhra—flow from 
the south in Mahäräshtra.
Täq-e Bostän, or täq-i-bustän, village in 
westem Iran, just northeast of Bakhtarän city. 
It is known for its rock carvings (bas-reliefs) 
of Säsänid origin (3rd to 7th Century a d ). 
The carvings, some of the finest and best- 
preserved examples of Persian sculpture under 
the Säsänians, include representations of the 
investitures of Ardashïr II (reigned a d  379- 
383) and of Shäpür III (383-388), the latter 
in a man-made cave carved in the form of an 
iwan (three-sided, barrel-vaulted hall, open at 
one end).
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Taqi Khan, MIr z ä , byname emir kabïr 
(Great Prince) (b. c. 1798, Farhän, Qäjär 
Iran—d. Jan. 9, 1852, Käshän), prime minis­
ter of Iran in 1848-51, who initiated reforms 
that marked the effective beginning of the 
Westemization of his country.

At an early age Mirzä Taql learned to read 
and write, a remarkable accomplishment for 
a person of his humble origins. He joined 
the provincial bureaucracy as a scribe and, 
by his abilities, rapidly advanced within the 
hierarchy of the administration. In 1829, as a 
junior member of an Iranian mission to St. 
Petersburg (now Leningrad), he observed the 
power of Russia, Iran’s great neighbour. He 
concluded that important and fundamental 
reforms were needed if Iran was to survive as 
a sovereign state. As a minister in Azerbaijan 
he witnessed the inadequacies of provincial 
administration, and during a tenure in Turkey 
he studied the progress another Islämic gov­
ernment had made toward modemization.

Upon his retum to Iran in 1847, Mirzä 
Taqi was appointed to the court of the crown 
prince, Näser od-Din, in Azerbaijan. With the 
death of Mohammad Shäh in 1848, Mirzä 
Taqi was largely responsible for ensuring the 
Crown Prince’s succession to the throne. Out 
of gratitude, the young monarch appointed 
him chief minister and gave him the hand of 
his own sister in marriage. At this time Mirzä 
Taqi took the title of Emir Kabir.

Iran was virtually bankrupt, its central gov­
ernment was weak, and its provinces were al­
most autonomous. During the next two and a 
half years the emir initiated important reforms 
in virtually all sectors of society. Govern­
ment expenditure was slashed, and a distinc­
tion was made between the privy and public 
purses. The instmments of central administra­
tion were overhauled, and the emir assumed 
responsibility for all areas of the bureaucracy. 
Foreign interference in Iran’s domestic affairs 
was curtailed, and foreign trade was encour­
aged. Public works such as the bazaar in 
Tehrän were undertaken. A new secular col­
lege, the Där ol-Fonün, was established for 
training a new cadre of administrators and 
acquainting them with Westem techniques. 
The emir issued an edict banning omate and 
excessively formal writing in government doc­
uments; the beginning of a modern Persian 
prose style dates from this time.

These reforms antagonized various notables 
who had been excluded from the government. 
They regarded the emir as a social upstart and 
a threat to their interests, and they formed 
a coalition against him, in which the Queen 
Mother was active. She convinced the young 
shah that the emir wanted to usurp the throne. 
In October 1851 the shah dismissed him and 
exiled him to Käshän, where he was murdered 
on the shah’s orders.
taqiya, also spelled taqiyah, Arabic taqIyah 
(“self-protection”), in Isläm, the practice of 
concealing one’s belief and foregoing ordinary 
religious duties when under threat of death or 
injury to oneself or one’s fellow Muslims.

The Qur’än allows Muslims to profess 
friendship with the unbelievers (3:28) and even 
outwardly to deny their faith (16:106), if doing 
so would save them from imminent danger, on 
the condition that their hearts contradict their 
tongues. Muhammad himself was regarded to 
have set the first example for the application 
of taqiya when he chose to migrate to Me­
dina rather than face his powerful enemies in 
Mecca.

Some rules have been laid down as to when 
a Muslim may or may not use taqiya. The 
threat of flogging or temporary imprisonment 
and other discomforts that remain within tol­
erable limits do not justify the use of taqiya. A 
person without responsibilities toward women
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or children may not use it under any circum­
stances short of direct and express threat to 
life. Oaths taken with mental reservation are 
justified on the basis that God accepts what is 
believed inwardly. Consideration of commu­
nity rather than private welfare is stressed in 
most cases.

The Shfites, the minority branch of Isläm, 
made taqiya a fundamental tenet because of 
their suffering from persecution and political 
defeats throughout their history. The Ibädlyah 
(a Muslim sect found in eastem Africa, south­
em Algeria, and Oman) called for prudent 
fear and avoidance of foolish and unnecessary 
martyrdom and regarded taqiya as a basic 
religious requirement. Many other Sects went 
underground when they feit that open expres­
sion of their beliefs was harmful to their cause. 
Ultimately, it is left to the conscience of each 
individual to judge, when the Situation arises, 
whether taqiya is absolutely necessary and 
whether his private interests or those of the 
religion and the community are being served.
taqlid, Arabic taqlId (“winding round,” or 
“to cover with authority”), in Isläm, the un- 
questioning acceptance of the legal decisions 
of ancient scholars as authoritative. It is the 
view of orthodox Isläm that scholars of the 
first three Muslim centuries (7th-10th cen­
turies ad) were the only Muslims truly qual- 
ified—perhaps because of their proximity to 
Muhammad and his immediate followers— 
to comment on the Qur’än (Islämic sacred 
scripture) and Hadith (eyewitness reports of 
Muhammad’s life and sayings) and derive 
from these sources legal opinions that would 
influence the belief and practices of the entire 
Muslim community. Thus, during the period, 
independent interpretation (ijtihäd), within 
the limits imposed by the Qur’än and Hadith 
but expanded by such tools as qiyäs (ana- 
logical reasoning), was practiced by Muslim 
scholars. By the 3rd Century ah (9th Century 
ad), the idea of taqlid had begun to gain 
acceptance, based on the reasoning that all es­
sential questions of law had already been dealt 
with; thus, in most matters, the decisions of 
earlier authorities should be followed.

Hence, among the Sunnites, who were tradi- 
tionalists, the right even of scholars to make 
independent inteipretations became increas­
ingly limited, particularly among the followers 
of the Mälikl legal school, but also among the 
Shäfi'Ites, and finally even among the more 
liberal Hanafïtes.

The fiindamentalists, the Hanbalis and Zä­
hiris (who later merged with the Hanbalis), 
tended to insist on the necessity of retuming 
to the sources and making independent judg­
ments. The ShI'ites, not being traditionalists, 
insisted that only the pronouncements of the 
imams were binding to scholars and that there 
must be individual interpretation by leading 
scholars in every age; even so, the majority 
of believers would still have to be observant 
of taqlid. The Wahhabis, a modem sect that 
appeared in the 18th Century, believe that 
taqlid preserved numerous harmful innova- 
tions (bid'ahs) that diluted Isläm, and modem 
reformers claim that taqlid has stifled modem 
progress in Islämic countries.
taqsïm, in Islämic music, free-form melodie 
improvisation, performed by solo voice or on 
a solo instmment, often a lute; or by the 
principal instmments of an orchestra playing 
in succession. The taqsïm often forms the 
first movement of a suite (nawbah), a pop­
ulär form in Arabic music; it may also be 
performed as an independent solo piece. It 
serves to establish the mood of the music to 
come, to accustom the listeners to the maqäm 
(“melodie mode”) to be used, and to verify 
the tuning of the instmments.

The rhythms of a taqsïm are simple and flex­

ible, and the tempo can be varied freely. Al­
though based on traditional melodie elements 
of the chosen maqäm, the actual melodie mo­
tion is freely improvised by the performer.
Taquari River, Portuguese rio taquari, 
river rising in south-central Mato Grosso do 
Sul state, Brazil, near Alto Araguaia, and 
flowing in a southwesterly direction for ap­
proximately 350 miles (560 km). It crosses 
the Paraguay floodplain to join the Paraguay 
River east of Corumba. In its headstreams di­
amond washings are found.
tar: see wood tar; coal tar.
tar (Iranian: “string”), long-necked lute de- 
scended from the tanbur of Säsänian Iran 
and known in a variety of forms throughout 
the Middle East and parts of Asia. Its name 
traditionally signified the number of strings 
employed; e.g., dutär (“two-strings”), setär 
(“three-strings”), and cartär (“four-strings”), 
but this is no longer tme, as the sitar of In­
dia has up to seven strings. The body of the 
tar is hollowed out of a single piece of wood 
and is usually rounded, although the Geor­
gian version is octagonal, and the waisted tar 
of Turkey is so named because of its exagger­
ated hourglass figure. The instmment, which 
is played with a small metal piek, has a mem­
brane belly, spike, movable frets, and lateral 
pegs for the metal strings that are rib-fastened.
Tar-Baby, sticky tar doll, the central fig­
ure in Afro-American folktales popularized in 
written literature by the American author Joel 
Chandler Harris. Harris’ “Tar-Baby” (1879), 
one of the animal tales told by the character 
Uncle Remus, is but one example of numer­
ous African-derived tales featuring the use of 
a wax, gum, or mbber figure to trap a rascal.

In Harris’ version, the doll is made by Brer 
Fox and placed in the roadside to even a score

Brer Rabbit and the Tar-Baby, drawing by 
E.W. Kemble from The Tar-Baby, by Joel 
Chandler Harris, 1904
Hawthorn Books, Inc.

with his archenemy Brer Rabbit. Brer Rabbit 
speaks to the Tar-Baby, gets angry when it 
does not answer him, strikes it, and gets stuck. 
The more he strikes and kicks the figure, the 
more hopelessly he becomes attached.

The sticky-figure motif is also common in 
American Indian tales.
tar sand, also called bituminous sand, de­
posit of loose sand or partially Consolidated 
sandstone that is saturated with highly viscous 
bitumen. Oil recovered from tar sands is com­
monly referred to as synthetic cmde and is a 
potentially significant form of fossil fuel.

A brief treatment of tar sands follows. For 
füll treatment, see macropaedia: Fuels, Fos­
sil.

Deposits of bitumen, like those of other 
heavy hydrocarbons, are thought to be de- 
gradèd remnants of accumulations of con­
ventional (light-to-medium) oil. Degradation 
occurs when conventional oil migrates toward 
the surface and encounters, at temperatures 
below 93° C (200° F), descending rainwater 
containing oxygen and bacteria. This leads to

the formation of a tarlike substance at the 
oil-water contact that eventually invades the 
entire oil pool. The lighter cmde-oil fractions 
are removed by solution, while the paraffins 
are removed by the bacteria in the water.

Open-pit techniques can be used to mine 
thick deposits of tar sands when they occur 
near the surface. After the tar sand has been 
excavated, the bitumen has to be separated 
from the sand and then concentrated and 
cleaned. This cmde bitumen is upgraded in a 
special coking unit, which produces a blend 
of lighter hydrocarbon fractions to yield syn­
thetic cmde, naphtha, kerosene, and gas oil.

The largest known deposits of tar sands oc­
cur in the Athabasca River valley of westem 
Canada. The world’s only commercial projects 
for synthetic oil production from tar sands are 
being carried out in the Athabasca region.
Tärä, Tibetan sgrol-ma, Buddhist saviour- 
goddess with numerous forms, widely populär 
in Nepal, Tibet, and Mongolia. She is the femi­
nine counterpart of the bodhisattva (“Buddha- 
to-be”) Avalokitesvara. According to populär

White Tärä, gilt copper repoussé statue from Nepal, 
18th Century; in the Asian Art Museum of San 
Francisco, The Avery Brundage Collection
By courtesy of the Asian Art Museum of San Francisco, The Avery 
Brundage Collection; photograph, Martin Grayson

belief, she came into existence from a tear of 
Avalokitesvara, which feil to the ground and 
formed a lake. Out of its waters rosé up a lo­
tus, which, on opening, revealed the goddess. 
Like Avalokitesvara, she is a compassionate, 
succouring deity who helps men “cross to the 
other shore.” She is the protectress of naviga­
tion and earthly travel, as well as of spiritual 
travel along the path to Enlightenment.

In Tibet she is believed to be incamate in 
every pious woman, and the two cowives— 
a Chinese princess and a Nepali princess—of 
the first Buddhist king of Tibet, Srong-brtsan- 
sgam-po, were identified with the two major 
forms of Tärä. The White Tärä (Sanskrit: Si- 
tatärä; Tibetan: Sgrol-dkar) was incamated as 
the Chinese princess. She symbolizes purity 
and is often represented standing at the right 
hand of her consort, Avalokitesvara, or seated 
with legs crossed, holding a full-blown lotus. 
She is generally shown with a third eye. Tärä 
is also sometimes shown with eyes on the soles 
of her feet and the palms of her hands (then 
she is called “Tärä of the Seven Eyes,” a form 
of the goddess populär in Mongolia).

The Green Tärä (Sanskrit: Syämatärä; Ti­
betan: Sgrol-ljang) was believed to be incar- 
nated as the Nepali princess. She is considered 
by some to be the original Tärä and is the fe­
male consort or sexual partner of Avalokites­
vara. She is generally shown seated on a lotus



throne with right leg hanging down, wearing 
the Ornaments of a bodhisattva and holding 
the closed blue lotus (utpala).

The white and green Täräs, with their con- 
trasting symbols of the full-blown and closed 
lotus, are said to symbolize between them the 
unending compassion of the deity who labours 
both day and night to relieve suffering. Under 
the influence of Tibetan Lamaism the differ­
ent forms of Tärä multiplied to a traditional 
108. Tibetan temple banners frequently show 
21 different Täräs, coloured white, red, and 
yellow, grouped around a central green Tärä. 
The figure of the “self-bom” Buddha, Ami- 
täbha, is often shown in her headdress, as she, 
like Avalokitesvara, is considered to be an 
emanation of Amitäbha.

In her ferocious, blue form, invoked to de- 
stroy enemies, she is known as Ugra-Tärä, or 
Ekajatä; as a red goddess of love, Kurukullä; 
and as a protectress against snake bite, Jän- 
guli. The yellow Bhrkuti is an angry Tärä, 
with frowning brows.
Tara (Irish: Place of Assembly), low hill 
(about 507 ft [154 m]) in County Meath, Ire­
land, occupying an important place in Irish 
legend and history. The earliest local remains 
consist of a small passage grave (c. 2100 bc) 
known as Dumha na nGiall (Mound of the 
Hostages). Numerous Bronze Age burials were 
found in the earth mound, which lies just 
inside the perimeter of a vast oval enclosure 
called Rath na Riógh (Fortress of the Kings). 
Near the centre of this are two conjoined 
earthworks: Forradh (Royal Seat) and Teach 
Cormaic (Cormac’s House). On the latter is a 
pillar stone, often thought to be the inaugu- 
ration stone of the kings of Tara. The other 
principal sites are a large ring fort, two circular 
enclosures, and a great rectangular earthwork 
750 ft long, which is usually identified as the 
banqueting hall. The Rath of the Synods is a 
ritual site that underwent four enlargements 
between the Ist and the 4th centuries. The 
main earthworks on the hill probably date to 
the first five centuries of the Christian Era. In 
that period Tara was the seat of a dynasty of 
Ui Néill kings, who appear to have abandoned 
it in the 6th Century.
Tara brooch, fine example of a Celtic ring 
brooch, found on the seashore at Bettystown, 
south of Drogheda, and now preserved in the 
National Museum of Ireland, Dublin. The 
Tara brooch, probably dating from the 8th 
Century, is a large circle with about half of 
the centre empty and the other half filled in

The Tara brooch, probably dating from the 8th 
Century; in the National Museum of Ireland, Dublin
By courtesy of the National Museum of Ireland, Dublin

with sunken panels omamented in extremely 
delicate filigree.

On the reverse side there is elaborate chas- 
ing consisting mainly of Celtic spiral forms 
and delicate interlaced pattems. A pin thmst 
through the brooch attached the whole to the 
garment; it is of exaggerated length with an 
elaborately decorated head. The brooch was 
probably wom on the shoulder with the pin 
pointing upward.
Tara Romäneascä: see Walachia.
Tara Singh, also called master tara 
singh (b. June 24, 1885, Räwalpindi, Punjab 
Province, India—d. Nov. 22, 1967, Chan- 
dïgarh, Chandigarh Union Territory), Sikh 
leader known chiefly for his advocacy of 
an autonomous Punjabi-speaking Sikh nation 
in the Punjab and Champion of Sikh rights 
against the dominant Hindus, Muslims, and 
British.

Tara Singh was bom a Hindu, but while a 
Student in Räwalpindi he became attracted to 
Sikhism and underwent the required initiation 
ceremony. Upon graduation from Khälsä Col­
lege at Amritsar in 1907, he entered the Sikh 
school system in Lyallpur, becoming a high 
school teacher, or “master,” a title associated 
with him thereafter.

A devout worker for the cause of Sikh reli­
gious and political integrity, Tara Singh often 
found himself in Opposition to civil authority. 
He was jailed for civil disobedience 14 times 
between 1930 and 1966. In 1930 he became 
deeply involved with the civil-disobedience 
movement and was a leader of the Akäli Dal 
(Band of the Timeless One; see Akäli) and 
the Central Gurdwärä Management Commit­
tee. He was best known as an agitator for a 
Punjabi-speaking state in which Sikh religious 
and political traditions would remain intact.

In 1961 Tara Singh declared that he would 
fast until the Indian prime minister, Jawahar- 
lal Nehru, ceded a portion of the Punjab as a 
Sikh state or until death claimed him. When 
he began his fast in August at the Golden 
Temple at Amritsar, a Hindu yogi named 
Suryadev began a counterfast in protest. Nehru 
responded that Submission would be against 
India’s secular constitution and unfair to the 
Hindus in the Punjab. After a personal let­
ter from Nehru promising to investigate Sikh 
claims, Tara Singh broke his 48-day fast, in- 
curring the wrath of the Sikh people.

Tara Singh was brought to trial before a 
council of pijaras (Sikh religious leaders) and 
pleaded guilty. He was sentenced to make a 
pilgrimage to five Sikh shrines, read the Ädi 
Granth (Sikh holy book) through, wash pots 
and pans for the temple priests, shine the 
shoes and wash the feet of the entire congre- 
gation, and perform other menial tasks. True 
to Sikh tradition, he set about his tasks, saying 
that “humility purifies.” His failure to starve 
to death in defense of his ideals discredited 
him as a leader, however, and Sant Fateh 
Singh (see Fateh Singh, Sant) was elected in 
his place. His dream of a Punjabi-speaking 
state was realized in 1966, when the present 
state of Punjab was created.
Taräbulus (Lebanon): see Tripoli.
Taräbulus al-Gharb (city, Libya): see 
Tripoli.
Tarafah, in full tarafah 'amr ibn al-cabd
IBN SUFYÄN IBN MÄLIK IBN DUBAY'AH AL-
bakrI ibn wä’il (fl. 6th Century), Arab poet, 
author of the longest of the seven odes in the 
celebrated collection of pre-Islämic poetry al- 
Mu'allaqät (see Mu'allaqät, al-). Some critics 
judge him to be the greatest of the pre-Islämic 
poets, if not the greatest Arab poet.

Little is known with any certainty of Tara- 
fah’s life. He is traditionally acknowledgêd to 
have been an extraordinarily precocious poet, 
writing verses as a boy. After a wild youth

557 Tarai

spent in Bahrain, and after fighting in the war 
between his tribe of Bakr and the Taghlib, he 
went with his uncle Mutalammis, who was 
also a poet, to the court o f 'Amr ibn Hind, the 
Lakhmid king of al-Hlrah, and there became 
companion to the king’s brother; Tarafah’s 
association with the court of al-Hirah (554- 
568) is the only certainly known fact of his 
life. Having ridiculed the king in some verses, 
tradition relates, he was sent with a letter to 
the ruler of Bahrain and, in accordance with 
the instructions contained in the letter, was 
buried alive.

Tarafah is one of the few pre-Islämic po­
ets whose works—collected poems and the 
Mu'allaqät ode—are still extant. His poetry 
is passionate and eloquent, defending sensual 
pleasure and the pursuit of glory as the only 
proper goals of life.
Tarahumara, also called rarämuri, Middle 
American Indians of southwestem Chihuahua 
in northem Mexico and their language, of the 
Sonoran division of the Uto-Aztecan family,

Tarahumara Indians in the Sierra Madre Occidental, 
Mexico
Art Resource/EB Inc.

most closely related to Yaqui and Mayo. Cul- 
turally the Tarahumara show similarities to the 
neighbouring Uto-Aztecan peoples, the Cora, 
Huichol, Tepehuan, and Pima-Papago. The 
land inhabited by the Tarahumara is high, bro­
ken plateau, cut by deep gorges and canyons; 
the climate is reasonably cool, but conditions 
are not particularly suited for agriculture. The 
Tarahumara are nonetheless small-scale farm­
ers, growing com (maize), beans, squash, and 
potatoes. They also keep goats and cattle, but 
pigs and chickens are uncommon. Crops are 
grown in small pockets of suitable soil, and 
a household’s crops may be separated from 
one another by several miles. Settlements are 
scattered, usually loose clusters of households 
called rancherias. Each home consists of a 
one-room log or stone house and several 
storage huts. Settlements are not particularly 
stable, and a certain amount of seasonal mo- 
bility is usual. Pottery, blanket weaving, and 
basketry are the chief crafts practiced. Typical 
male clothing consists of a breechclout held 
in place by a sash, a wide-sleeved blouse, a 
wide headband, and, in cold weather, a blan­
ket. Women wear one or more cotton skirts, 
a wide sash, a shirt or poncho tucked into the 
skirt, and a headband. A shawl is used for 
carrying children or loads.

Nominally Roman Catholic, the Tarahumara 
celebrate fiestas for local patron saints; in the 
rancherias, however, pre-Christian rituals are 
usual, and native fiestas are held. Mythology 
blends pagan and Christian elements.
Tarai, also spelled t e r a i , region of northem 
India and southem Nepal running parallel to



Taräin, Battles of 558

the lower Himalayan ranges. A strip of un- 
dulating former marshland, it Stretches from 
the Yamuna River (west) to the Brahmaputra 
River (east). At its northem edge are numer­
ous springs forming several streams, including 
the important Ghäghara River, that intersect 
the Tarai (meaning “moist land”) and are re­
sponsible for its marshy character. Interspersed 
with the Tarai is the Bhäbar, a region of 
coarse gravel and shingle deposits supporting 
sal (Shorea robusta) forests. Drainage and cul­
tivation of the area, once extremely malarial, 
have diminished the marshlands. The eastern 
part of the Tarai is known in West Bengal 
state and in Bangladesh as the Duärs.
Taräin, Battles of (1191): see Taräori, Bat­
tles of.
Tarakan Island, Indonesian pulau tara- 
kan, island in Kalimantan Timur provinsi 
(“province”), Indonesia. It is situated in the 
eastem Celebes Sea, off the northeastern coast 
of Bomeo. The island occupies an area of 117 
square miles (303 square km) and has a length 
of approximately 10 miles (16 km). Its Coastal 
area is low and swampy. There are oil fields 
on the southwestem coast. During World War 
II the island was captured (January 1942) by 
the Japanese and was retaken by the Aus- 
tralians in May 1945. The town of Tarakan is 
on the westem side of the island. Pop. (latest 
est.) 28,389.
Tarakanova, Yelizaveta Alekseyevna, by­
name KNYAGINYA VLADIMIRSKAYA (PrinceSS 
of Vladimir), fräulein frank, or madame 
trémouille (b. c. 1745—d. Dec. 15 [Dec. 4, 
Old Style], 1775, St. Petersburg, Russia), ad- 
venturess and pretender to the Russian throne 
who claimed to be the daughter of the unmar- 
ried empress Elizabeth (reigned 1741-62) and 
Count Aleksey G. Razumovsky.

She claimed to have been reared in St. Pe­
tersburg, but she was probably not Russian, 
and her origins and real name are unknown. 
She appeared in various cities of westem Eu­
rope in the early 1770s and attracted several 
noble suitors. In 1774 she was convinced by 
émigré Polish rebels to pretend to the Russian 
throne. She thereupon claimed that she was 
Elizabeth’s daughter and also that she was the 
sister of Y.I. Pugachov (who was then leading 
a rebellion in southeastem Russia), much to 
the disquiet of the reigning Russian empress, 
Catherine II the Great.

Catherine’s erstwhile supporter, Aleksey 
Grigoryevich Orlov, discovered Tarakanova in 
Livorno, seduced her, and lured her aboard 
his ship in the harbour on the promise of mar­
riage. Once aboard Tarakanova was arrested 
and sent to St. Petersburg, where she was im­
prisoned by Catherine in the Peter and Paul 
Fortress. She died there without revealing the 
secret of her past.
Taranaki, local government region, west 
North Island, New Zealand, centred on the 
Taranaki Peninsula, and extending north to 
the Mokau River and south and east to in­
clude the Waitotara River. It covers an area of 
about 3,040 square miles (7,876 square km), 
and its topography is marked by numerous 
stream valleys, including those of the Patea 
and Waitara rivers.

Taranaki’s first European settlement was 
New Plymouth (1841), the name used when 
the area was made a province in 1853. Before 
the province was abolished in 1876, it had 
been the scene of the Taranaki War (1860- 
61) fought between the Maoris and Europeans 
over the Waitara land purchase. Taranaki is 
the Maori name (officially recognized) for 
Mount Egmont, a large volcano that domi- 
nates the local scenery. Taranaki is an impor­
tant dairying area, concentrating on the fertile 
“ring plain” circling Mount Egmont. Principal

towns include New Plymouth, Hawera, Strat­
ford, Inglewood, Waitara, Eltham, and Patea.

The peninsula, extending into the Tasman 
Sea, is bounded by the Taranaki bights, which 
meet at Egmont Cape. The North Taranaki 
Bight is lined by Coastal cliffs rising to sev­
eral hundred feet in the north. Good natural 
harbours are blocked by drifting sand, and 
the only adequate port is artificial (at New 
Plymouth). South Taranaki Bight, similarly 
handicapped by drifting sand, is bordered by 
an alluvial plain. Pop. (1987 est.) 107,700.
Taranaki, Mount: see Egmont, Mount.
Taranis (Celtic: “Thunderer”), powerful 
Celtic deity, one of three mentioned by the

Roman poet Lucan in the Ist Century ad; the 
other two were Esus (“Lord”) and Teutates 
(“God of the People”). According to later 
commentators, Taranis’ sacrificial victims, ei­
ther human or animal, were placed in great 
wickerwork images, which were then bumed. 
Taranis was symbolically represented by the 
wheel and the lightning flash. He was some­
times shown riding down a great serpent- 
footed monster, a divinity or gigantic power 
of some unknown significance.
tarantella, couple folk dance of Italy charac­
terized by light, quick steps and teasing, flir-

The tarantella from Napoli, choreographed by 
August Bournonville, 1842; performed by members 
of the New York City Ballet
©  1985 Martha Swope

tatious behaviour between partners; women 
dancers frequently carry tambourines. The 
music is in lively 1 time. Tarantellas for two 
couples are also danced. The tarantella’s ori­
gin is connected with tarantism, a disease or 
form of hysteria that appeared in Italy in the 
15th to the 17th Century and that was ob- 
scurely associated with the bite of the taran- 
tulä Spider: victims seemingly were cured by 
frenzied dancing. All three words ultimately 
derive from the name of the town of Taranto, 
Italy. Tarantellas were written for the piano by 
Frédéric Chopin, Franz Liszt, and Carl Maria 
von Weber.

Taranto, Greek taras, Latin tarentum, 
city, capital of Taranto provincia, Puglia (Apu- 
lia) regione, southeastem Italy. The city lies 
at the base of the Salentine Peninsula on the 
northem inlet (Mare Grande) of the Gulf of 
Taranto. The old part of the city occupies 
a small island that lies between the Mare 
Grande and the inner harbour (Mare Piccolo). 
Newer city sections are situated on the adja­
cent mainland.

In the 8th Century bc (the traditional date 
is 706, but it may have been earlier), Greek 
settlers from Sparta and Laconia conquered 
the Messapian village of Taras on the river of 
the same name (modem Tara) and founded a 
new Taras on the peninsula (cut in 1480 by a

canal) between the Mare Piccolo and the Mare 
Grande. Taras soon became one of the lead­
ing cities of Magna Graecia (Greek colonies 
in southem Italy), and its inhabitants founded 
several other Coastal cities. Taras reached its 
zenith of military power and prosperity in the 
4th Century bc under the great philosopher 
and scientist Archytas, but after his death the 
city suffered in a series of wars, culminating 
in its Submission to Rome in 272 bc. During 
the Second Punic War, it feil into the hands 
of the Carthaginian general Hannibal but was 
recaptured and plundered by the Romans 
(209). Although it later recovered many of its 
privileges, the Roman Tarentum declined un­
der the Roman Empire, in spite of attempts 
to repopulate it.

From the 6th to the 10th Century, the 
city changed hands repeatedly between Goths, 
Byzantines, Lombards, and Arabs. Destroyed 
by the Saracens in 927 and rebuilt by the 
Byzantine emperor Nicephorus II in 967, the 
city was captured by the Norman Robert 
Guiscard in 1063. Robert’s son, Bohemond I, 
became prince of Taranto, and the city served 
as a point of departure for many crusaders. 
Part of the Norman, Angevin (house of An­
jou), and Aragonese Kingdom of Naples, it 
was repeatedly attacked by the Turks in the 
16th and 17th centuries. It served as a French

Taranto, Italy, the old city (Citta Vecchia) with the 
Aragonese castle on an island (left) between the 
inner and outer harbours
Gianni Tortoli

Taranis, detail from the interior of the Gundestrup Caldron, silver bowl, c. Is t Century 
bc; in the Nationalmuseet, Copenhagen
By courtesy of the Nationalmuseet, Copenhagen



naval base during the Napoleonic Wars but 
was retumed to the Kingdom of the Two Sici- 
lies from 1815 until its union with Italy in 
1860. An important stronghold of the Ital­
ian Navy in World Wars I and II, Taranto 
was heavily and effectively bombed by car- 
rier-bome British planes in 1940 and was oc­
cupied by British forces on Sept. 9, 1943.

Considering the size of the Greek city-state of 
Taras, relatively few stmctural remains have 
been found. Numerous Greek tombs have 
yielded a rich collection of imported Greek 
and local vases, and a deposit of hundreds 
of statuettes of Apollo, presumably from the 
temple of that god, was found. There are also 
numerous ancient reliefs by local craftsmen. 
Most of these relies are housed in Taranto’s 
National Museum. Taranto’s better known 
Roman remains include mins of large public 
baths and of an amphitheatre, mosaic floors, 
a house, and many cremation and burial 
tombs. The old city (Cittä Yecchia), on the 
site of the Acropolis of Taras on the island be­
tween the inner and outer harbours, contains 
the Aragonese castle (1480; later enlarged), 
the 1 lth-century Romanesque cathedral of
S. Cataldo (with a Baroque facade), and the 
church of S. Domenico Maggiore (1302), with 
an imposing portal and a rose window. The 
Cittä Nuova (southeast) contains the Arsenal 
(1803), the government offices, the Meteoro­
logical and Geophysical Observatory (1905), 
the National Museum, and the State Institute 
of Marine Biology (1931). Borgo (northwest) 
is the industrial section.

An important naval base with the Arsenal 
and shipyards, Taranto is also the site of a 
large iron- and steelworks of the European 
Coal and Steel Community. Other industries 
include canning and processing of products 
from the fertile surrounding plain and the 
manufacture of Chemicals, textiles, and ce­
ment. There is oyster and mussei farming in 
the Mare Piccolo and fishing with the ebb 
of the tide. A commercial centre, Taranto is 
linked by rail with Brindisi, Metaponto, and 
Bari. Pop. (1983 est.) mun., 242,831.
Taranto, Gulf of, Latin sinus tarentinus, 
Italian golfo di taranto, arm, about 85 mi 
(140 km) long and wide, of the Ionian Sea 
in Southern Italy. Lying between the Capes 
Santa Maria di Leuca (northeast) and Colonne 
(Southwest), it forms the hollow in front of the 
heel of the Italian “boot.” Feeder streams in­
clude the Sinni, Agri, Basento, and Bradano. 
Main economic activities are the oyster and 
mussei industries and the exporting of wine, 
olive oil, fruits, and vegetables. The gulf s chief 
ports are Crotone, Gallipoli, and Taranto.
tarantula, in general, any member of the Spi­
der family Theraphosidae (order Araneida). 
The name, given originally to the wolf spider

American tarantula (Aphonopelma)
Lynam—Tom Stack & Associates

(Lycosa tarentula, family Lycosidae) of south­
em Europe, is derived from that of the town 
of Taranto, Italy.

The bite of L. tarentula was once thought to

cause a disease known as tarantism, in which 
the victim wept and skipped about before 
going into a wild dance. It has been shown, 
however, that the bite of L. tarentula is not 
dangerous to humans and that no ill effects 
can be attributed to it. The body of L. tar­
entula is about 2.5 centimetres (1 inch) long. 
Like other wolf Spiders, it spins no web but 
catches its prey by pursuit.

Members of the family Theraphosidae occur 
in the southwestem United States, Mexico, and 
tropical America. Many theraphosids make 
burrows in soil. They feed mainly at night on 
insects and occasionally eat small frogs, toads, 
and mice. In the southwestem United States, 
tarantulas of the genus Aphonopelma may at- 
tain a body length up to 5 cm (2 in.) and a 
leg spread up to 12.5 cm (almost 5 in.). The 
Spiders, dark in colour and sluggish in move­
ment, have hairy body and legs. Theraphosids 
are harmless to humans and can be trained as 
pets, although they can inflict painful bites if 
provoked.

The most common North American taran­
tula is Eurypelma californicum, found in Cal­
ifornia, Texas, and Arizona. A 30-year life 
span has been recorded for one individual of 
this species. Certain South American tarantu­
las, which have a body length of up to 7.5 cm 
(almost 3 in.), build large webs and eat small 
birds.
Tarantula Nebula: see 30 Doradus.
Taräori, Battles of (1191), Taräori also 
spelled taräin, series of engagements that 
opened all of North India to Muslim con­
trol. The battles were fought between Mu'izz- 
ud-Din Muhammad of Ghür and Prthviräja 
III, the Cauhän (Cähamäna), Räjput ruler of 
Ajmer and Delhi. The battlefield lay between 
Karnäl, 70 miles north of Delhi, and Thäne- 
sar, in the Karnäl district of the modern state 
of Haryana in India.

Muhammad had taken Lahore from the last 
of the Ghaznavids in 1186 and now wished 
to invade Hindu India. In 1191 he was de­
feated by a confederate Räjput host, led by 
Prthviräja and supported by Jai Chand of 
Kanauj and Banäras (Väränasi). In 1192 he 
returned and defeated and killed Prthviräja, 
then unsupported by Jai Chand, on the same 
field. The Ghürid cavalry tactics baffled the 
Räjputs until Muhammad was able to crush 
the centre with his main force. This battle was 
decisive. Delhi was occupied in 1192-93, and 
the whole of North India feil into Muslim 
hands within 20 years.
Tarapacä, northemmost region, Chile, bor- 
dering Peru and Bolivia on the north and east 
and fronting the Pacific Ocean on the west. 
Tarapacä was ceded to Chile by Peru after 
the War of the Pacific (1879-83) and was 
organized as a province (area 22,820 sq mi 
[59,104 sq km]) in 1884, and as a region in
1974. It is divided into the provinces of Arica 
and Iquique. Part of the Atacama Desert, it 
is without water except at the base of the An- 
des, where streams flow down into the sands 
and are lost. In some places, however, there 
are oases with Vegetation and water enough to 
support small settlements.

Tarapacä was sparsely populated until the 
19th-century desert nitrate boom. Deposits are 
found on the Pampa de Tamarugal, a broad, 
desert plateau about 3,000 ft (910 m) above 
sea level between the coast range and the An- 
des. Since 1940, however, unfavourable world 
markets for nitrate have resulted in a decline 
in population. The regional economy is now 
based largely on fishing and fish processing 
and agriculture. New irrigation projects have 
opened lands for the cultivation of sugar­
cane, olives, citrus fruits, and alfalfa. There is 
an automobile assembly plant at Arica. The 
Pan-American Highway runs the length of the 
region, and “nitrate” railways run inland from 
the main ports of Arica (a free port for Bo-

livia) and the regional capital of Iquique (q.v.). 
Pop. (1982 prelim.) 273,427.
Taras (Italy): see Taranto.
Tarasco, also called tarascan, Indian peo­
ple of northem Michoacän state in central 
Mexico. The area in which the Tarasco live is 
one of high volcanic plateaus and lakes; the
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Handicrafts of the Tarasco Indians on display in 
Tzintzuntzan, Mex.
Emil Muench

climate is arid and cool. The Tarascan people 
are undergoing a slow process o f assimila- 
tion into the mainstream mestizo culture of 
Mexico, but there are still people primarily 
monolingual in the Tarascan language and 
culturally conservative.

The Tarasco are basically agricultural, grow­
ing the Middle American staple crops—corn 
(maize), beans, and squash—and raising live­
stock—primarily sheep, hogs, and chickens. 
Field cultivation is by means of the plow or 
digging stick. A number of nonstaple crops 
are also grown for livestock food, for cash, 
and for variety in the diet. Fishing, hunting, 
trading, and wage labour are other activities of 
economic significance. Settlements are gener­
ally villages with farmlands surrounding them. 
Houses are of wood, stone, or adobe, with 
tile or shingle roofs. Among crafts practiced 
by the Tarasco are woodworking, weaving, 
pottery, mat making, net weaving, embroider- 
ing, and sewing. Craft specialization by vil­
lage is the general mle. Traditional dress is 
disappearing among the Tarasco; most men 
wear denim work clothes and may have dark 
trousers, wool jackets, and feit hats for special 
occasions. Many women wear cotton house- 
dresses, and even the traditional costume is 
much modified from the pre-Columbian skirt 
and huipil (overblouse, or tunic).

An important social institution is the com- 
padrazgo, an institution of ritual kinship 
based on godparenthood, common in Middle 
America; in an elaborate form, it is widely 
seen among the Tarasco. The Tarasco are Ro­
man Catholics, and although they practice the 
Standard folk Catholicism of Middle America, 
emphasizing patron saints and fiestas, their 
Christianity is remarkably little influenced by 
pre-Columbian indigenous religion; they do 
not believe in gods, demons, or witches.

The Tarascan language is not known to be 
related to any other.
Tarascon, town, Bouches-du-Rhóne départe­
ment, Provence-Alpes-Cöte-d’Azur region, 
southeastem France, east of Nimes. Situated 
on the left bank of the Rhone opposite Beau- 
caire, the town is associated with a legendary 
monster, La Tarasque, which was said to have 
ravaged the region until it was tamed by St. 
Marthe. Since the late 19th Century it has also 
been associated with the mock-heroic char­
acter Tartarin de Tarascon, created by the
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French writer Alphonse Daudet. The chäteau, 
which rises sharply on the Rhone bank, was 
begun in the 12th Century on the site of a Ro-

The chäteau at Tarascon, Fr., on the Rhone River
Gianni Tortoli— Photo Researchers/EB Inc.

man fortress and was completed in the 15th 
Century by René I, Count of Provence and 
titular king of Sicily. An imposing stronghold, 
it has crenellated walls 157 feet (48 m) high. 
The Church of Sainte-Marthe (dating mainly 
from the 15th Century) has a south por­
tal dating from an earlier, 12th-century Ro­
manesque building. The spire was destroyed 
during World War II but has been rebuilt. Lo­
cal trading is mainly in vegetables, fruit, and 
Proven?al printed cloth. Pop. (1982) 8,968.
Tarasova, Alla Konstantinovna (b. Jan.
25, 1898, Kiev, Ukraine, Russian Empire—
d. April 5, 1973, Moscow, Russian S.F.S.R.), 
outstanding actress of the Moscow Art The­
atre, noted for her lifelike, naturalistic por- 
trayals.

By the age of 14 Tarasova had become a 
member of the Second Studio of the Moscow 
Art Theatre. She rose quickly to become a 
supporting actress, and by the time the Com­
pany toured England and the United States 
(1922-24) she was playing such roles as Anya 
in The Cherry Orchard, Sonia in Uncle Vanya, 
Irina in The Three Sisters, and Grushenka in 
The Brothers Karamazov. She continued to 
develop her talents through such portrayals as 
that of Negina in Aleksandr N. Ostrovsky’s 
Talents and Admirers and Varvana in Mak­
sim Gorky’s The Summer People.

Her abilities reached füll flower in the 1930s. 
She enjoyed outstanding success on the stage 
with her distinguished portrayals of the ti­
tle role in Anna Karenina (1937) and of 
Masha in The Three Sisters (1939), while her 
film appearances as Katerina in The Thun­
der storm (1934) and Ekaterina in Peter the 
Great (1937-39) earned equivalent accolades. 
In 1937 Tarasova became a People’s Artist of 
the U.S.S.R., and in 1973 she was declared 
a Hero of Socialist Labour. She was awarded 
five State Prizes, two Orders of Lenin, and 
many other medals and orders.
taravana syndrome, form of decompression 
sickness that is most frequently seen in pearl 
divers in Japan and the Polynesian islands. 
These skin divers acquire their pearls by mak­
ing breath-holding dives down to depths as 
great as 165 feet (about 50 m). During a day’s 
work, they may make 60 to 100 dives in suc­
cession, with intervals of only a few seconds to 
two minutes between dives. The major Symp­
toms of the syndrome range from pain in the 
joints to paralysis—if the central nervous sys­
tem is affected. The taravana syndrome can be 
avoided by allowing surface intervals of 5 to

10 minutes between dives, permitting the ni- 
trogen accumulated from the previous dive to 
escape the body before the next dive increases 
the amount of nitrogen retained. Compare de­
compression sickness; thoracic squeeze.
Tarawa, coral atoll of the Gilbert Islands and 
capital of Kiribati, in the west-central Pacific 
Ocean, 2,800 miles (4,500 km) northeast of 
Australia. It is the most populous atoll in 
the Gilberts, comprising 15 islets, with a total 
land area of 9 square miles (23 square km) 
on a reef 22 miles (35 km) long. Tarawa is a 
commercial and educational centre with port 
facilities on the islets of Betio, Bairiki, and 
Bikenibeu; an airport on Bonriki; and na­
tional government headquarters on Bairiki. It 
has a hospital, a teacher-training college, and 
a merchant marine training school. Copra and 
mother-of-pearl are exported. The atoll was 
the scene of fierce fighting during World War
11 (1943), when Japanese occupation forces 
were driven out by U.S. Marines. Pop. (1985) 
24,598.
Tarbela Dam, world’s largest rock-fill dam, 
on the Indus River, Pakistan. Built between 
1968 and 1976, it has a volume of 138,080,- 
000 cubic yards (105,570,000 cubic m). With 
a reservoir capacity of 11,098,000 acre-feet 
(13,690,000,000 cubic m), the dam is 469 feet 
(143 m) high and 8,997 feet (2,743 m) wide 
at its crest. Tarbela Dam is one of two main 
structures (the other is Mangla Dam) in the 
Indus Basin project, which resulted from the 
Indus Waters Agreement between India and 
Pakistan. Together with their subsidiary dams, 
Tarbela and Mangla were built to control sea­
sonal fluctuations on the Indus River.
Tarbell, Ida M(inerva) (b. Nov. 5,1857, Erie 
county, Pa., U.S.—d. Jan. 6, 1944, Bridgeport, 
Conn.), investigative journalist, lecturer, and 
chronicler of American industry, best known 
for her classic The History of the Standard Oil 
Company (1904). Tarbell was one of the jour- 
nalists characterized by President Theodore 
Roosevelt as a muckraker.

Tarbell was educated at Allegheny College 
(Meadville, Pa.) and taught briefly before be­
coming an editor for the Chautauqua Literary 
and Scientific Circle (1883-91). In 1891 she 
took her savings and went to Paris, where 
she enrolled in the Sorbonne and supported 
herself by writing articles for American mag­
azines. S.S. McClure, founder of McClure''s 
Magazine, hired her in 1894. The History of 
the Standard Oil Company, originally a serial 
in McClure’s, is one of the most thorough 
accounts of the rise of a business monopoly 
and its use of unfair practices. Her associ­
ation with McClure’s lasted until 1906. She 
wrote for American Magazine, which she also 
co-owned and co-edited, from 1906 to 1915, 
the year the magazine was sold. She lectured 
for a time on the Chautauqua circuit and 
wrote several populär biographies, including 
eight books on Abraham Lincoln. Later she 
served as a member of various government 
conferences and committees concerned with 
defense, industry, unemployment, and other 
issues. Her autobiography, All in the Day’s 
Work, was published in 1939.
Tarbert, village, at the head of East Loch 
Tarbert, an inlet on the west side of the 
mouth of Loch Fyne, Argyll and Bute district, 
Strathclyde region, Scotland. lts name means 
isthmus, and it occupies a narrow neck of 
land joining Kintyre to the rest of Argyll. The 
herring fishery, which was its mainstay, has 
declined, but Tarbert has developed modestly 
as a resort for summer tourists. The harbour 
is overlooked by a 14th-century castle, once 
the residence of early Scottish kings, including 
James IV. Pop. (1981) 1,403.
Tarbes, town, capital of the Hautes-Pyrénées 
département, Midi-Pyrénées région, southwest­
em France, situated on the left bank of the

Adour River, which descends from the Pyre­
nees into a fertile plain.

After the Roman occupation, when it was a 
city of considerable importance, Tarbes was 
seized for a time by the Saracens (Arabs). In 
the lOth Century it became the capital of the 
ancient countship of Bigorre and was captured 
by the English during the Hundred Years’ 
War (1337-1453). It suffered greatly in the 
Wars of Religion in the late 16th Century. In 
1814 the Duke of Wellington, in command of 
British forces, won a battle against the French 
near the city. Industries, developed after the 
coming of the railways, include an arsenal 
and electrical, mechanical, and aircraft works. 
Tarbes is reputed for its stud farm breeding of 
Anglo-Arabian horses.

A small 14th-century Gothic cloister has 
been transferred from the mined Abbey of 
Saint-Severand-de-Rustan and rebuilt in the 
Jardin Massey, a park designed during the 
reign (1830-48) of Louis-Philippe. Marshal 
Ferdinand Foch, who commanded the Al­
lied armies toward the end of World War I, 
and poet Théophile Gautier were natives of 
Tarbes. Pop. (1982) 50,306.
tarboosh, also spelled tarbush, close-fitting, 
flat-topped, brimless hat shaped like a trun- 
cated cone, made of feit or cloth with a silk

Man wearing a tarboosh, portrait of 
Mehmed V, oil painting by an unknown 
artist, c. 1918; in the Topkapi Museum,
Istanbul
By courtesy of Topkapi Museum, Istanbul; photograph,
Sonia Halliday

tassel and wom especially by Muslim men 
throughout the eastem Mediterranean region 
either as a separate headgear or as the inner 
part of the turban. The tarboosh wom by 
women is made of rich materials and adomed 
with omaments.

The tarboosh, which is of ancient Greek ori­
gin, is similar to the modern fez. As Muslim 
countries in the 20th Century generally abol­
ished national dress, the tarboosh was being 
abandoned.
Tarde, Gabriel, in füll jean-gabriel de 
tarde (b. March 12, 1843, Sarlat, Dordogne, 
Fr.—d. May 13, 1904, Paris), sociologist and 
criminologist, one of the most versatile social

Tarde, c. 1899
G. Sirot—J.P. Ziolo



scientists of his time. His theory of social in- 
teraction (“intermental activity”) emphasized 
the individual in an aggregate of persons 
and brought Tarde into conflict with Émile 
Dürkheim, who conceived of society as a col- 
lective unity.

Tarde served as a magistrate in the Dordogne 
and, from 1894, as director of the criminal 
statistics bureau at the Ministry of Justice, 
Paris. From 1900 he was professor of mod­
em philosophy at the Collége de France. By 
1875 he had developed his basic social phi­
losophy. Holding that invention is the source 
of all progress, Tarde believed that perhaps 
one person in 100 is inventive. Innovations 
are imitated,‘but the imitations themselves 
differ in degree and kind. Opposition arises 
both between varied imitations and between 
the new and the old in culture. The outcome 
is an adaptation that is in itself an invention. 
Tarde saw this sequence as an unending cycle 
constituting the process of social history (Les 
Lois sodales, 1898; Social Laws). He treated 
the repetition phase in his best known work, 
Les Lois de Limitation (1890; The Laws of 
Imitation).

In La Criminalité comparée (1886; “Com­
parative Criminality”) and other works, Tarde 
attacked the extreme biological-causation the- 
ories of Cesare Lombroso and his school, 
pointing out the importance of environment 
in criminal behaviour. His Psychologie éco- 
nomique, 2 vol. (1902), stimulated the insti- 
tutional economics of John Hobson in Great 
Britain and Thorstein Veblen in the United 
States.
Tardieu, André (-Pierre-Gabriel-Amédée)
(b. Sept. 22, 1876, Paris—d. Sept. 15, 1945, 
Menton, Fr.), statesman who was three times 
premier of France and who attempted to carry 
on the policies of Georges Clemenceau in the 
aftermath of World War I.

A member of an upper middle-class fam­
ily, Tardieu studied at the École Normale 
Supérieure. After a period in the diplomatic 
service, he made his reputation as foreign ed­
itor of Le Temps. Elected to the Chamber of 
Deputies in 1914, he served with distinction 
in the Chasseurs-a-Pied during World War I 
until 1916. At the Conference of Paris he had 
a considerable part in drafting the Treaty of 
Versailles.

Tardieu was minister for the Liberated Ar­
eas (Alsace-Lorraine) in Clemenceau’s gov­
ernment from November 1919 to January 
1920. After Clemenceau’s retirement he stead- 
fastly refused to enter any government until 
1926. Then, to Clemenceau’s chagrin, he ac­
cepted the Ministry of Public Works and later 
the Ministry of the Interior under Raymond 
Poincaré. Leader of the right-centre in the 
Chamber, he was premier from Nov. 2, 1929, 
to Feb. 17, 1930, and again from March 2 
to Dec. 5, 1930, advocating a policy of large 
national expenditure. He was minister of agri­
culture (1931—32) and of war (1932) in Pierre 
Laval’s two cabinets before becoming premier 
for the third time on Feb. 20, 1932. Defeated 
in the general elections, he resigned on May 
10, 1932. Finally, disgusted with the condition 
of public affairs, he retired from active politics 
in 1936.

Tardieu wrote many books including La 
France et les alliances (1908); La Paix (1921; 
The Truth About the Treaty); Devant l ’obstacle 
(1927; France and America); and La Révolu­
tion ä refaire (2 vol.; 1936-37), a denunciation 
of the French parliamentary system.
tardigrade, also called water bear, any of 
about 350 species of free-living, cosmopoli- 
tan invertebrates belonging to the Tardigrada, 
usually considered a class. In evolutionary de­
velopment they are considered to lie between 
annelid worms and arthropods (e.g., insects, 
crustaceans). Tardigrades are mostly about 
one millimetre (0.04 inch) or less in size. They 
live in varying habitats: in damp moss, on

Tardigrade (Macrobiotus)
Anthony F. Maciorowski

flowering plants, in sand, in freshwater, and 
in the sea. In adapting to this wide range of 
extemal conditions, a large number of genera 
and species have evolved.

Tardigrades have a well-developed head re­
gion and a short body composed of four fused 
segments, with each segment hearing a pair 
of short, stout, unjointed limbs generally ter- 
minated by several shaip claws. The animals 
have no known specialized organs of circula­
tion or respiration, and the alimentary canal 
traverses the body from end to end. Most 
plant-eating tardigrades feed by piercing indi­
vidual plant cells with their stylets (spearlike 
stmctures near the mouth) and then sucking 
out the cell contents. A few tardigrades are 
predacious camivores. The sexes of tardigrades 
are not distinct, and the eggs are discharged 
either into the posterior end of the alimentary 
canal or directly to the exterior through an 
opening in front of the anus.

The most remarkable feature of the tardi­
grades is their ability to withstand extremely 
low temperatures and desiccation. Under un- 
favourable conditions, they go into a resistant 
state of suspended animation. Specimens kept 
for eight days in a vacuum, transferred for 
three days into helium gas at room tempera­
ture, and then exposed for several hours to a 
temperature of —272° C (—458° F) came to 
life again when they were brought to normal 
room temperature. Sixty percent of specimens 
kept for 21 months in liquid air at a tem­
perature o f —190° C (—310° F) also revived. 
Tardigrades are easily distributed by wind and 
water while in such resistant States.
Tardiveau, René-Marie-Auguste: see Boy- 
lesve, René.
tare, also called darnel, noxious weed of the 
ryegrass (q.v.) genus Lolium.
Taree, city, northeastern New South Wales, 
Australia, 10 mi (16 km) above the Coastal 
mouth of the Manning River. Established in 
1854 as a private town, it was proclaimed a 
municipality in 1885 and a city in 1981; it 
derives its name from the Aboriginal taree- 
hin, or tarrebit, referring to a local wild fig. 
Situated on the Sydney-Brisbane rail line and 
the Pacific Highway, 80 mi (130 km) north­
east of Newcastle, Taree is the principal city 
of the Manning River district, which yields 
dairy products, timber, fish, vegetables, and 
com (maize). Industries include dairy process­
ing, sawmilling, dowel, broom, and fibrous 
piaster manufacture, engineering works, and 
boatbuilding. Taree has a tourist trade based 
on the nearby mountains and Coastal scenery 
and a January aquatic camival. Pop. (1981) 
14,697.
T arente, J acques(-Étienne-J oseph)-Alex- 
andre Macdonald, duc de (duke of): see Mac­
donald, Jacques(-Étienne-Joseph)-Alexandre.
Tarentum (Italy): see Taranto, 
target archery: see archery.
target theory, German treffertheorie, in 
biology, the concept that the biological ef­
fects of radiations such as X rays result from 
ionization (i.e., the formation of electrically
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charged particles) by individual quanta, or 
photons, of radiation that are absorbed at sen­
sitive points (targets) in a cell. It is supposed 
that to produce a given effect there must be 
one or more hits on a target. Ionization of a 
target molecule of genetic material produces 
a direct effect on the constitution of the cell, 
which may be passed on to the cell’s progeny. 
The theory has been of value in providing a 
quantitative basis for evaluating many of the 
biological effects of radiations, particularly in 
the field of genetics.
Tärgo viste (Bulgaria): see Türgovishte.
Targum (Aramaic: “Translation,” or “Inter­
pretation”), any of several Aramaic transla­
tions of the Hebrew Bible or portions of it. 
The word originally indicated a translation of 
the Old Testament in any language but later 
came to refer specifically to an Aramaic trans­
lation.

The earliest Targums date from the time af­
ter the Babylonian Exile when Aramaic had 
superseded Hebrew as the spoken language of 
the Jews in Palestine. It is impossible to give 
more than a rough estimate as to the period 
in which Hebrew was displaced by Aramaic as 
a spoken language. It is certain, however, that 
Aramaic was firmly established in Palestine 
by the Ist Century ad, although Hebrew still 
remained the leamed and sacred language. 
Thus the Targums were designed to meet the 
needs of unleamed Jews to whom the Hebrew 
of the Old Testament was unintelligible.

The status and influence of the Targums be­
came assured after the Second Temple was 
destroyed in ad 70, when synagogues replaced 
the Temple as houses of worship. For it was in 
the synagogue that the practice of reading from 
the Old Testament became widely observed, 
along with the custom of providing these read- 
ings with a translation into Aramaic. When 
Scripture was read aloud in the synagogue, 
it was translated aloud by a meturgeman, or 
professional interpreter (hence the name Tar­
gum), for the benefit of the congregation. The 
translator tried to reproduce the original text 
as closely as possible, but since his object 
was to give an intelligible rendering of the 
biblical text, the Targums eventually took on 
the character of paraphrase and commentary, 
leaving literal translation behind. To prevent 
misconceptions, a meturgeman expanded and 
explained what was obscure, adjusted the in­
cidents of the past to the ideas of later times, 
emphasized the moral lessons to be leamed 
from the biblical narratives, and adapted the 
mies and regulations of the Scriptures to the 
conditions and requirements of the current 
age. The method by which the text was thus 
utilized as a vehicle for conveying homiletic 
discourses, traditional sayings, legends, and al- 
legories is abundantly illustrated by the later 
Targums, as opposed to the more literal trans­
lations of the earlier Targums.

Though written Targums gradually came 
into being, it was the living tradition of oral 
translation and exposition that was recognized 
as authoritative throughout the Talmudic pe­
riod of the early centuries of the Christian 
Era. The official recognition of a written Tar­
gum, and therefore the final fixing of its text, 
belongs to the post-Talmudic period of the 
5th Century ad. The best known, most lit­
eral, and possibly the earliest Targum is the 
Targum of Onkelos on the Pentateuch, which 
appeared in its final revision in the 3rd Cen­
tury ad. Other Targums include the Targum 
of Pseudo-Jonathan, the Samaritan Targum, 
and the Targum of Jonathan ben Uzziel.
Tarhun, also spelled taru, tarhu, tarhunt, 
tarhunna, or TARHUis, ancient Anatolian 
weather god. His name appears in Hittite 
and Assyrian records (c. 1400-612 bc) and
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later as an element in Hellenistic personal 
names, primarily from Cilicia. Tarhunt was 
the Luwian form and Tarhun (Tarhunna) 
probably the Hittite, from the common root 
tarh-, “to conquer.” The weather god was one 
of the supreme deities of the Hittite pantheon 
and was regarded as the embodiment of the 
state in action. He played a prominent part in 
mythology, although his name is sometimes 
to be read either Tarn or Teshub (the Hattian 
and Hurrian weather gods, respectively), as 
the myths are either of Hattian or of Hurrian 
origin. He was the consort of Arinnitti, the 
Hittite sun goddess and principal deity.

In art Tarhun’s symbol was a three-pronged 
thunderbolt, which he usually carried in one 
hand while brandishing a club, ax, or other 
weapon with the other. He is rarely identified 
by name, and it is often uncertain whether 
Tarhun or the Hurrian Teshub was intended. 
His sacred animal was the buil, and in art this 
animal may stand as his symbol, or Tarhun 
may be depicted standing on it. Jupiter 
Dolichenus, the god on the buil worshiped 
by the Roman legions, was a development of 
Tarhun.
tariff, also called customs duty, a tax levied 
on a commodity traded across the border of 
a country or that of a group of countries that 
have formed a customs union.

A brief treatment of tariffs follows. For füll 
treatment, see macropaedia: International 
Trade.

A tariff may be assessed in a number of ways, 
including directly, at the border, or indirectly, 
by requiring the prior purchase of a license or 
permit to import given quantities of the good. 
The taxed good can be anything, but for prac­
tical purposes tariffs usually apply to items 
that are easily detected, classified, and mea­
sured or valued. Thus, many types of services 
and, of course, successfully smuggled goods 
tend not to be subject to such taxes. Gener­
ally, tariffs are assessed on goods imported or 
brought into a country across a border. Taxes 
on goods exported also exist but are less com­
mon. Transit duties or taxes may be assessed 
on goods passing through a customs area en 
route to another destination.

There are three basic methods of evaluating 
goods for the levy of a tariff. The cheapest is 
the “free on board” (FOB) or “free alongside 
ship” (FAS) price, which represents the cost of 
the goods up to the point of loading them on 
the vehicle that will take them to the import- 
ing country. The “cost, insurance, and freight” 
(CIF) price represents the value of the goods 
and all costs of shipping. The most expensive 
evaluation is the Wholesale price of the item 
in the importing country. Most countries use 
the basic CIF method, but some, particularly 
the United States, Canada, and many South 
American countries, use the FOB or FAS. All 
nations established since 1932 use the CIF 
price, which, since it rises proportionately to 
the length of the voyage, tends to discourage 
imports from distant countries and encourage 
local trade.

The purpose of imposing a tariff is gener­
ally revenue collection, the protection of lo­
cal industry, or both. For revenue purposes 
tariffs have three principal advantages. Un­
der certain conditions they generate revenue 
from foreigners not otherwise taxable; even in 
cases when taxing foreigners is not feasible, 
the appearance of taxing foreigners, or their 
goods, often makes the tax more politically 
acceptable than a direct tax on domestic con­
sumption; and in many cases, especially in 
underdeveloped countries, it is easier to keep 
track of border crossings than of domestic 
economie or taxable activity.

The second motive for tariffs is protection 
of domestic industry. By driving up the price

of the imported item, tariffs allow domestic 
competitors to charge a higher price for their 
goods and increase their revenues. If such do­
mestic competitors can be expected to expand 
their output and become more efficiënt, the 
tariff may be defended as favouring “infant 
industries.” A related argument holds that the 
protection of domestic industries promotes 
employment. Often, however, tariffs are also 
proposed to protect older, established indus­
tries that for various reasons are unable to 
function profitably at the prices that would 
prevail in the absence of the tariff

Each argument for tariffs has a counterar- 
gument. Thus, while raising revenues, tariffs 
also reduce the aggregate amount of the taxed 
economie activity. Although appearing to tax 
foreigners or foreign goods, they are in fact 
indirect and sometimes hidden taxes on do­
mestic consumers and do nothing, as open 
and direct taxes might, to encourage efficiency 
in domestic manufacturing. If the objective is 
to favour selected domestic industries, there 
are frequently more direct and efficiënt ways 
to do so, such as by subsidy.

Tariffs are subject to negotiation and treaty 
among nations (see trade agreement).
Tarija, city, southem Bolivia, situated at 
6,122 feet (1,866 m) above sea level in the 
Rio Grande de Tarija (Guadalquivir) Valley. 
Founded in 1574 by the conquistador Luis de 
Fuentes as San Bemardo de la Frontera de 
Tarija, it is one of Bolivia’s oldest settlements. 
The inhabitants are well known for their out- 
door religious processions. Although the city 
is accessible by air and road, transport of the 
products of the rich surrounding agricultural 
region (which include com [maize], vegeta­
bles, wheat, potatoes, grapes, and other crops) 
is difficult, and production is only for local 
consumption. The city is the seat of the “Jüan 
Misael Saracho” Bolivian University (founded 
in 1946). Pop. (1984 est.) 58,319.
Tarikaikea (Indonesia): see Mamberamo 
River.
Tarim River, Wade-Giles romanization t’a- 
li-mu ho, Pinyin tarim he, chief river of the 
Sinkiang Uighur autonomous ch’ü (region), 
China, situated immediately north of the Ti­
betan Plateau. The river gives its name to 
the great basin between the Tien Shan and 
Kunlun mountain Systems of central Asia. It 
flows for most of its length through the Takla 
Makan Desert; a small part of the watershed 
is located within the Soviet Union. The word 
tarim means a bank of a river that flows into 
a lake or that is undifferentiable from the 
sands of a desert. This is a characteristic hy- 
drographic feature of many rivers that traverse 
the sands of the Takla Makan Desert. Another 
characteristic of the rivers of the Tarim Basin, 
including the Tarim itself, is their active mi- 
gration— i.e., the shifting of their beds and 
banks.

The Tarim is formed by the confluence of 
the K’a-shih-ka-erh (Kyzylsu [Kashgar]) and 
Yarkand rivers in the far west; flowing north- 
eastward from this confluence, the river is then 
joined some 230 miles (370 km) downstream 
by the rivers known as the A-k’o-su and the 
Ho-t’ien (Khotan). Only the A-k’o-su River 
flows for the entire year. It is the Tarim’s 
most important tributary, supplying 70-80 
percent of its water volume. The name Tarim 
is used below the Ho-t’ien River confluence. 
The total length of the Yarkand-Tarim river 
system is 1,261 miles (2,030 km), although, 
as the Tarim frequently changes its channel, 
the length tends to vary over the years. The 
Tarim’s waters eventually drain into Lop Nor 
(lake) or into T’ai-t’e-ma Lake, which is lo­
cated several hundred miles to the south of 
Lop Nor. The area of the Tarim River Basin, 
including the basins of T’ai-t’e-ma Lake and 
Lop Nor, is 367,400 square miles (951,500 
square km). A considerable part of the Tarim’s

course is unformed, following no clearly de­
fined riverbed. The lower course of the river 
diminishes in its water volume as a result of 
extensive evaporation. The Tarim’s low-water 
period is from October through April. The 
spring and summer high waters begin in May 
and continue through September as the snows 
melt on the distant Tien Shan and Kunlun 
mountains.

The Lower Tarim Basin is an arid plain 
composed of alluvium and lake sediments and 
is bordered by massive mountain ranges. The 
basin is the driest region of Eurasia. The pre- 
dominant part of the basin is occupied by the 
Takla Makan Desert, whose sand area exceeds
105,000 square miles (270,000 square km). In 
addition, there are several comparatively small 
sand massifs with areas of from 300 to 1,700 
square miles (780 to 4,400 square km). Sand 
dunes are the predominating desert relief.

Precipitation in the Tarim Basin is extremely 
scanty, and in some years it is nonexistent. In 
the Takla Makan Desert and in the Lop Nor 
basin, the average annual total of precipitation 
is 0.4-0.5 inches (10-12 mm). In the foothills 
and in several other areas of the river’s basin, 
the precipitation amounts to from 2 to 4 
inches (51 to 102 mm) a year. In the Tien 
Shan it is much wetter, precipitation often ex- 
ceeding 20 inches (510 mm). Maximum tem­
peratures in the Tarim Basin are about 104° 
F (40° C). The Tarim River freezes over every 
year from December through March.

Vegetation in the Tarim Basin is mainly lo­
cated along the river and its branches. Here, 
at the edge of the sands, shrublike Vegetation 
and stunted trees, especially wormwood, is 
found. A thin forest of poplar grows in the 
Tarim Valley. Underbrush consists of willows, 
sea buckthom, and dense growths of Indian 
hemp and Ural licorice.

The Tarim is rich with fish, and animal life 
on the Tarim and the surrounding desert is 
varied. The valley and lakes of the Tarim are 
used by many migratory birds as a temporary 
stopover.

Oasis agriculture remains the mainstay of 
the scattered settlements in the region. Grains, 
cotton, silk, fruits, and wool are the chief agri­
cultural products, and Khotan jades are the 
ónly other important item. Little is exported 
from the basin, but local surpluses find a 
market among travelers passing through when 
conditions permit.
Täriq ibn Ziyäd, also spelled tarik ibn 
zeyad (d. c. 720), general who led the Mus­
lim conquest of Spain.

Müsä ibn Nusayr, the Arab conqueror of 
Morocco, left his general Täriq to govem 
Tangier in his place. Spain at this time was 
under Visigothic rule but was rent by civil war. 
The dispossessed sons of the recently deceased 
Visigothic king of Spain, Witiza, appealed to 
the Muslims for help in the civil war, and the 
Arabs quickly responded to this request in or­
der to conquer Spain for themselves. In May 
711 Täriq landed on Gibraltar with an army 
of 7,000 men, mostly Berbers, Syrians, and 
Yemenis. Gibraltar henceforth became known 
as Jabal Täriq (Mount Tarik), from which the 
Anglicized form of the name is adapted.

Täriq soon advanced to the Spanish main­
land itself, gaining valuable support from 
Spanish Jews who had been persecuted by 
the Visigoths and from Christian supporters 
of Witiza’s sons. In July 711 he defeated the 
forces of the Visigothic usurper king Roderick 
at an undetermined location. He then imme­
diately marched upon Toledo, the capital of 
Spain, and occupied that city against little re­
sistance. He also conquered Córdoba. Müsä 
himself arrived in Spain with about 18,000 
more Arab troops in 712, and together the 
two generals occupied more than two-thirds 
of the Iberian peninsula in the next few years. 
In 714 Müsä and Täriq were summoned by 
the caliph back to E)amascus, where they were



both accused of misappropriation of funds 
and died in obscurity.
tariqa, also spelled t a r i q a h , Arabic t a r ï q a h  
(“road,” “path,” or “way”), the Muslim spir­
itual path toward direct knowledge (mctrifah) 
of God or Reality (haqq). In the 9th and 
lOth centuries tariqa meant the spiritual path 
of individual Süfïs (mystics). After the 12th 
Century, as communities of followers gathered 
around sheikhs (or pïrs, “teachers”), tariqa 
came to designate the sheikh’s entire ritual 
system, which was followed by the commu­
nity or mystic order. Eventually tariqa came 
to mean the order itself.

Each mystic order claimed a chain of 
spiritual descent (silsilah) from the Prophet 
Muhammad, established procedures for initi- 
ation of members (murid, ikhwan, darwïsh, 
fakir), and prescribed disciplines. By follow­
ing the path of a known “friend of God,” ór 
Süfi saint, under the guidance of his sheikh, 
the Süfï might himself achieve the mystical 
state (hat) of the friends of God. Though 
sober teachers inveighed against excesses, the 
search for spiritual ecstasy sometimes led to 
such practices as drug taking and wild acro- 
batics, activities that earned for some of the 
orders the names whirling, howling, and danc­
ing dervishes. Dervish orders frequently estab­
lished monasteries (ribat, khankah, zäwiyah, 
tekke) in which laity as well as members were 
invited to stay.

First established in the 12th Century, the or­
ders numbered in the hundreds by the mid- 
20th Century, with a membership in the mil- 
lions. The greatest expansion of Süfï tariqas 
has been in the central Islämic countries, 
where they played a vital role in the religious 
life of the Muslim community. Orders also 
exist in west Africa, eastern Europe, India, 
and in Central and Far Eastern Asia.
Tarkenton, Fran, byname of f r a n c i s  a s - 
b u r y  t a r k e n t o n  (b. Feb. 3, 1940, Rich­
mond, Va., U.S.), American professional foot­
ball quarterback who set National Football 
League (NFL) career records for most passes 
completed (3,686), most yards gained passing 
(47,003), and most touchdown passes (342).

Tarkenton began playing boys-club football 
at the age of 10 in Washington, D.C. At 
Athens (Ga.) High School he was all-state 
in his senior year; and, at the University of 
Georgia (Athens; 1958-61), he became an 
All-American quarterback, leading his team 
to victory with two touchdown passes in the 
1960 Orange Bowl.
Tarkenton began his NFL career with the 

Minnesota Vikings in 1961 and became start­
ing quarterback in his rookie year. He was 
traded to the New York Giants in 1967, who 
traded him back to the Vikings in 1972. A 
weak offensive line led to his becoming a suc­
cessful scrambling quarterback when his pass 
protection broke down. He led the Vikings to 
the Super Bowl in the 1973, 1974, and 1976 
seasons (defeated each time). By the time he 
retired in 1978, he had led the league in pass­
ing (1975-76, 1978) and had attempted more 
passes (6,467) than any other quarterback.

After he retired, he became a television foot­
ball commentator and business consultant. He 
was inducted into the Pro Football Hall of 
Fame in 1986.
Tarkington, (Newton) Booth (b. July 29, 
1869, Indianapolis, Ind., U.S.—d. May 19, 
1946, Indianapolis), American novelist and 
dramatist, best-known for his satirical and 
sometimes romanticized pictures of American 
Midwesterners.

Tarkington studied at Purdue and Princeton 
universities but took no degree. A versatile 
and prolific writer, he won early recognition 
with the melodramatic novel The Gentleman 
from Indiana (1899), reflecting his disillusion- 
ment with the corruption in the lawmaking 
process he was to observe firsthand as a mem­

ber of the Indiana legislature (1902-03). His 
immensely populär romance Monsieur Beau- 
caire (1900) he later adapted for the stage. His 
humorous portrayals of boyhood and adoles- 
cence, Penrod (1914), Penrod and Sam (1916), 
Seventeen (1917), and Gentle Julia (1922), be­
came young-people’s classics. He was equally 
successful with his portrayals of Midwestem 
life and character: The Turmoil (1915); The 
Magnificent Ambersons (1918; filmed 1941 
by Orson Welles), and The Midlander (1924), 
the last two combined as Growth (1927); and 
The Plutocrat (1927). Alice Adams (1921), a 
searching character study, is perhaps his most 
finished novel. He continued his delineations 
of female character in Claire Ambler (1928), 
Mirthful Haven (1930), and Presenting Lily 
Mars (1933) and wrote several domestic nov­
els in his later years. He also wrote many 
plays.

Tarkington was one of the most populär 
American novelists of the early 20th Century: 
from The Two Vanrevels (1902) to Mary’s 
Neck (1932) his novels appeared on annual 
best-seller lists nine times. Tarkington pos- 
sessed an informal, charming style and a gift
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for characterization. His critical vision was 
obscured by a tendency toward sentimental 
melodrama, however.
Tarkovsky, Andrey Arsenyevich (b. April 
4, 1932, Moscow—d. Dec. 29, 1986, Paris), 
Soviet motion-picture director whose films 
won acclaim in the West though they were 
censored by Soviet authorities at home.

The son of a prominent Russian poet, 
Tarkovsky studied filmmaking at the All- 
Union State Cinematography Institute and 
graduated in 1960. His diploma work, Katok i 
skripka (1960; The Steamroller and the Violin), 
won a prize at the New York Film Festival, 
and his first full-length feature film, Ivanovo 
detstvo (1962; Ivan ’s Childhood), about the 
experiences of an orphaned boy on the Rus­
sian Front during World War II, established 
his international reputation. His next film, An­
drey Rublyov (1965), the story of a medieval 
Russian icon painter, was acclaimed as a mas­
terpiece for its vivid evocation of the Middle 
Ages. His subsequent films included Solyaris 
(1971; Solaris), Zerkalo (1975; A Mirror), and 
Stalker (1919).

Tarkovsky’s films were notable for their strik- 
ing visual images, their symbolic, visionary 
tone, and their paucity of conventional plot 
and dramatic structure. Several of his films 
were barred from domestic distribution by 
the Soviet authorities, and in 1984 Tarkovsky 
decided to remain in the West after having 
filmed Nostalghia (1983; Nostalgia) in Italy. 
His last motion picture, also made in westem 
Europe, was The Sacrifice (1986).
Tarku (Egyptian king): see Taharqa.
Tarkwa, city, southwestem Ghana, westem 
Africa. It is situated about 120 miles (190 km) 
west of Accra. Located in a predominantly 
agricultural and mining region, it is a mar­
keting centre for rice, cassava, bananas, mb­
ber, sugar, com (maize), cocoa, copra, palm
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kemels, and kola nuts. The city’s industries 
produce various building materials and con­
sumer goods. Gold mining in the area dates 
back to the lOth Century a d , and other min­
erals extracted include manganese, bauxite, 
diamonds, iron ore, asbestos, and chromite. 
Tarkwa is the headquarters of a sheep-breed- 
ing project, and a sheep and goat disease in­
vestigation centre is located there. Pop. (1984 
est.) 22,000.
Tarlton, Richard (b. Condover, Shropshire, 
Eng.—d. Sept. 3, 1588, London), English ac­
tor, ballad writer, favourite jester of Queen 
Elizabeth I, and the most populär comedian 
of his age.

Tarlton takes his place in theatrical history as 
creator of the stage yokel; his performance in 
this role is thought to have influenced Shake­
speare’s creation of the character Bottom in 
A Midsummer Night’s Dream, and Tarlton 
himself is said to have been the model for the 
court jester Yorick described in Hamlet. Tarl- 
ton’s popularity and genius were undisputed. 
Thomas Nashe wrote that audiences began 
“exceedingly to laugh when he first peept 
out his head”; Edmund Spenser moumed 
him as “our pleasant W illy. . .  with whom 
all joy and jolly merriment/Is also deaded”; 
and in 1643 Sir Richard Baker said that “for 
th e . . .  Clown’s part he never had his match, 
never will have.” Few of his actual roles as a 
comedian are known, however. Contemporary 
sketches show Tarlton in country homespun, 
holding a pipe and tabor and standing on one 
toe.

Tarlton is first mentioned in 1570 for his 
didactic ballad on the “late great floods.” The 
Stationers’ Register of 1576 credits him with 
“a newe booke in Englishe verse intituled Tarl- 
tons Toyes.” By 1579 he was a well-known 
actor and Queen Elizabeth I’s favourite jester, 
the only one able to “undumpish” her when 
she was out of humour and the only one 
allowed to teil her of her faults. In 1583 he 
became a leading comic actor of the Queen’s 
Men and groom of Her Majesty’s chamber. 
His plays, which were praised by contempo- 
raries, are all lost. Of later jestbooks that were 
published as Tarlton’s, such as Tarltons Newes 
out of Purgatorie (c. 1590) and Tarlton’s Jests 
(1611), most are of dubious authenticity, but, 
like inn signboards that depicted him as late 
as 1798, they attested to how long his fame 
survived.
Tarn, département, Midi-Pyrénées région, 
Southern France. It is separated from the 
Mediterranean Sea to the east by the départe­
ment of Hérault. Created from a southwestem 
portion of the historie province of Languedoc, 
it has an area of 2,223 square miles (5,758 
square km) and extends from the borders of 
the Massif Central to the Bassin d’Aquitaine 
in the centre and west.

The Tam River, passing through Albi (q.v.), 
the capital of the département, and Gaillac, is 
joined on the westem border by the Agout, 
which crosses the southem half of the dé­
partement through Castres, flowing northwest. 
The Aveyron and its tributary, the Yiaur, flow 
along the northem border.

The east and southeast sections include the 
high Sidobre Plateau; the Lacaune heights, 
rising at Montgrand to 4,157 feet (1,267 m); 
and the forested Montagne Noire, reaching 
3,970 feet (1,210 m), just south of the border. 
The wooded plateau and heights in the centre 
rise to a little more than 1,000 feet (300 m). 
The terrain slopes westward toward the fertile 
plains of the Tarn-et-Garonne département.

The climate is harsh in the mountainous 
east, and there are sudden changes of tem­
perature in the west. Winters are short and 
summers very warm. The high plateaus are 
used for pasture. The plains and valleys are
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cultivated for cereals and fruit, and cattle are 
also raised. The Gaillac region is noted for its 
sparkling wine. There are coal mines in the 
Albi-Carmaux area, which supply the needs 
of local industry (engineering, synthetic fi­
bres, metal, paper, food processing). Henri de 
Toulouse-Lautrec, the 19th-century painter, 
was born at Albi, which has a fine gallery of 
his works. At Castres the Musée Goya has a 
collection of Spanish art. The département has 
two arrondissements: Albi and Castres. It is 
in the educational division of Toulouse. Pop.
(1982) 339,345.
tarn, a small mountain lake, especially one 
set in a glaciated steep-walled amphitheatre 
known as a cirque (q.v.).
Tarn, Pauline (French poet): see Vivien, Re- 
née.
Tarn-et-Garonne, département, in the Midi- 
Pyrénées region, southwestem France, occu­
pying an area of 1,435 sq mi (3,716 sq km) to 
the north of Toulouse. It was created in 1808 
by a reorganization of districts that, before 
the French Revolution, belonged historically 
to the regions of Guyenne and Gascony (Gas- 
cogne) and the addition of a small portion of 
Languedoc.

The Tarn River enters Tam-et-Garonne dé­
partement in the southeast, flowing northwest 
through Montauban, the capital, below which 
it is joined from the east by the Aveyron 
River. Flowing westward through Moissac, the 
Tarn empties finally into the Garonne River, 
which crosses the département from southeast 
to northwest. The climate is mild with warm 
summers.

The country is low-lying and has fertile soils 
on which wheat and com (maize) are grown 
extensively. Cattle are also raised, and vine- 
yards and orchards are widespread. There is 
a little industry (chiefly textile and mechan­
ical). Moissac produces white grapes of high 
quality for the table and is also renowned for 
its ancient abbey, dating from the 1 Ith Cen­
tury, which has one of the finest cloisters in 
France. The département has two arrondisse­
ments, Montauban and Castelsarrasin. It is 
in the educational division of Toulouse. Pop. 
(1982) 190,485.
Tarn River, river, in southwestem France. 
It has its source south of Mont Lozère at an 
elevation of 5,167 ft (1,575 m) in the Massif 
Central. After a course of 233 mi (375 km) 
it joins the Garonne River below Moissac 
(Tarn-et-Garonne département). Its magnifi­
cent gorges—which extend for more than 30 
mi through the limestone plateaus known 
as the Causse Méjean and the Causse de 
Sauveterre, between Florac (Lozère départe­
ment) and Millau (Aveyron département)— 
are among the greatest tourist attractions in 
France. After entering the fertile lowlands of 
Aquitaine, passing through Albi, capital of 
Tam département, the Tarn is joined below 
Montauban by an important tributary, the 
Aveyron. The Tarn drains a basin of about
4,600 sq mi (12,000 sq km).
Tarnobrzeg, województwo (province), south- 
eastern Poland, comprising an area of 2,426 
sq mi (6,283 sq km). It is bordered by the 
provinces of Radom and Lublin on the north, 
Zamosc on the east, Rzeszów on the south, 
a corner of Tamów on the Southwest, and 
Kielce on the west.

Created from parts of the former War­
saw, Lublin, Rzeszów, and Kielce provinces 
in 1975, Tarnobrzeg is located in the Little 
Poland Upland (Wyzyna Malopolska). The 
Vistula River flows from south to north 
through the province. Other rivers include the 
San (a tributary of the Vistula), the Kacanka,

the L^g, and the Kamienna. The economy is 
based on sulfur mining, textile and machinery 
manufacture, agriculture, and timber milling. 
Thermoelectric power plants are located in 
Polaniec near the southwestem provincial bor­
der and in Stalowa Wola in the southeast. 
Tarnobrzeg (q.v.) city is the provincial capital. 
A harbour and port facility for ships using 
the Vistula River is located at Sandomierz 
in the middle of the province. Two-thirds of 
the province’s inhabitants live in mral areas. 
Forests yield timber for the lumber industry, 
and fertile fields produce wheat, rye, and pota­
toes. Pop. (1982 est.) 560,400.
Tarnobrzeg, city, capital of Tarnobrzeg wo­
jewództwo (province), southwestem Poland. It 
received city rights in 1593. Located on the 
banks of the Vistula River on trade routes 
linking Warsaw to the cities of southeastem 
Poland, Tarnobrzeg has long been a lead­
ing centre of manufacturing and commerce. 
Its economy is based on food processing, 
the manufacture of machine tools, and paper 
and textile production. Since the early 1950s 
Tarnobrzeg has grown rapidly because of the 
discovery of sulfur deposits on the outskirts of 
the city; the deposits are among the liehest in 
the world. Pop. (1982 est.) 38,500.
Tariiopol (Ukrainian S.S.R.): see Temopol. 
Tärnovo (Bulgaria): see Veliko Tümovo.
Tarnów, województwo (province), southeast- 
ern Poland, established 1975, comprising an 
area of 1,603 sq mi (4,151 sq km). It is bordered 
by the provinces of Kielce and Tarnobrzeg on 
the north, Rzeszów on the east, Krosno and 
Nowy Sqcz on the south, and Krakow on the 
west.

Tamów province, created from parts of for­
mer Krakow and Rzeszów provinces, is located 
in the foothills of the Carpathian Mountains 
and is drained by the Wisloka and Dunajec 
rivers, tributaries of the Vistula. Other rivers 
in the province are the Breh and the Biala. 
Its economy is based on food processing, the 
manufacture of electrical machinery, and the 
production of Chemicals and building materi­
als. Natural-gas wells and petroleum fields are 
located in the eastem part of the province; a 
salt mine is located near the town of Bochnia 
on the western provincial border. Industrial 
centres include Tarnów (q.v.) city, the provin­
cial headquarters, and D$bica, Brzesko, and 
Dqbrowa Tarnowska. Pop. (1982 est.) 613,- 
100.

Tarnów, city, capital of Tarnów województwo 
(province), southeastem Poland, near the con­
fluence of the Biala and Dunajec (a tributary 
of the Vistula) rivers. It is an industrial city, 
producing mainly Chemicals, building materi­
als, processed foods, and electrical machinery, 
and a rail junction on the Kraków-Lvov (So­
viet Union) rail line.

A fortified town was founded on the site by 
the wealthy Tarnowski family in 1330. Com­
pletely destroyed by fire in the 15th Century, 
it was rebuilt and became a cultural centre in 
the 16th Century. It passed to Austria in 1772 
and returned to Poland after World War II, in 
which all its industrial plants were destroyed. 
It has two museums. Pop. (1982 est.) 107,- 
100.
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Tarnowski, Jan (b. 1488, Tamów, Pol — 
d. May 16, 1561, Tarnów), army commander 
and political activist notable in Polish affairs.

As a young army commander, Tarnowski 
defeated the army of the Moldavian prince 
Bogdan in southeastem Poland (1509) and 
took a leading part in victories over the Tatars 
at Wisniowiec in 1512 and the Museovites at

Orsza in 1514. After travelling through west­
em Europe and the Middle East (1517—19), 
he was entrusted with the command of a Por­
tuguese army that he led to victory against the 
Moors (1520). Returning to Poland (1521), he 
led Polish forces in Pmssia against the Teu- 
tonic Knights. Appointed commander in chief 
of the army (1527) by King Sigismund I the 
Old, he halted the Tatar raids into Poland, 
defeated the Moldavians at Obertyn in Au­
gust 1531, and directed a campaign against 
the Museo vites in 1535. Appointed governor 
of Krakow province (1535) in recognition of 
his military services, he encouraged new set­
tlements in southeastem Poland.

As a member of the Polish senate, Tarnowski 
supported Sigismund I during the “Poultry 
War,” a revolt (1536) by the szlachta (gen- 
try) against the King’s attempt to increase his 
power. In 1547 he sided with King Sigismund 
II Augustus when the szlachta tried to force an 
annulment of the King’s marriage to Barbara 
Radziwill, a member of a Lithuanian family 
whose power the szlachta feared. But in 1553, 
though a Catholic, Tarnowski supported the 
largely Calvinist szlachta against the restora­
tion of independent Roman Catholic ecclesias­
tical courts. He wrote De bello cum . . .  Turcis 
ger endo (1552; “Conceming the Wars with the 
Turks”), about the emperor Charles V’s pro- 
jected war against the Turks, and Consilium 
rationis bellicae (1558; “Plans on Methods of 
War”), on traditional Polish methods of war­
fare.
taro (Colocasia esculenta), also called eddo, 
or dasheen, herbaceous plant of the family 
Araceae. Probably native to southeastem Asia, 
whence it has spread to the Pacific islands,

Taro (Colocasia esculenta)
Donald P. Watson— EB Inc.

it has become a staple crop cultivated for its 
large, starchy, spherical underground tubers, 
which are consumed as cooked vegetables, 
made into puddings and breads, and also made 
into the Polynesian poi, a thin, pasty, highly 
digestible mass of fermented taro starch. The 
large leaves of the taro are commonly stewed.

Taro is cultivated in rich, well-drained soil. 
The tubers are harvested seven months after 
planting. Taro leaves and tubers are poisonous 
if eaten raw; the acrid calcium oxalate they 
contain must first be destroyed by heating.
tarogató, single-reed wind instmment, widely 
played in the folk music of Romania and, 
especially, Hungary. It resembles a wooden 
soprano Saxophone, but its conical bore is 
narrower.

The tarogató was originally a shawm (a loud 
double-reed instmment). At the end of the 
19th Century W. Joseph Schunda of Budapest



Bb tarogató, made in Paris, 20th 
Century; in the Horniman Museum, 
London
By courtesy of the Horniman Museum, London, A. 
Carse Collection (245)

gave it a Saxophone mouthpiece (making it 
a single-reed instrument) and fitted it with a 
system of keys.
Tarok, also called tarock, tarocco, taroc- 
chini, taroky, or trappola, card game us­
ing a 54-card deck, which combines elements 
of the Standard deck and the Tarot. The deck 
includes 32 Standard cards, 8 per suit. All 
four suits feature (in descending rank) a king, 
queen, cavalier, and jack; the red suits include 
4, 3, 2, ace (low), and the black suits include 
10, 9, 8, 7. There are also 22 trump cards, the 
Greater Arcana of the Tarot. The two high­
est and the lowest trump and the court cards 
carry point values when they are won during 
play. All other cards carry no score and are 
called nulls.

Tarok is played by three players. Each player 
is dealt 16 cards in two rounds of 8, between 
which 6 cards are dealt face down as a widow. 
Tarok allows only two bids: threesome and 
solo, the latter of which always overrules. The 
winning bidder plays against a partnership of 
the other two players. If he bids threesome, he 
may exchange three cards with the widow; if 
he bids solo, the widow remains unseen and 
unused (it is later scored with his opponents’ 
tricks). The bidder must also choose to play 
either for game (winning at least 36 points) or 
consolation (fewer than 36). Play begins when 
the first player to dealer’s left leads any card. 
Others must follow suit if possible; otherwise, 
they must play a trump, if possible, or play 
any card, and the trick is taken by high trump 
or the high card in the suit led. Tricks con­
taining three nulls count 1; two nulls and a 
point card, the value of point card; one null 
and two point cards, the point cards’ total mi­
nus 1; and three point cards, their total value 
minus 2.

If the bidder wins consolation, he scores the 
value of the tricks only. If he wins game, he 
scores double the points above 35, plus the 
game value (50 for threesome, 100 for solo). 
Players also score for melds dealt to them and 
for taking the last trick with the lowest trump. 
If the successful bidder fails to make his bid, 
each opponent gets the game value plus dou­
ble the number of the team’s points above 35.

Tarok is populär in central Europe, partic­
ularly in Czechoslovakia and among Czechs 
who have emigrated.
Taronga Zoological Park, zoo located in 
Taronga Park, Sydney, Australia, one of the

outstanding zoos in Australia. It first opened 
in 1881 in Sydney as the Moore Park Zoo 
and was run by the Zoological Society of New 
South Wales. In 1916 the zoo reopened at a 
site in Taronga Park, overlooking Sydney Har­
bour, where the zoo now occupies 28 hectares 
(75 acres). The management of the zoo was 
taken over by the Zoological Parks Board 
of New South Wales in 1973. Because of 
Australia’s strict import restrictions, Taronga 
Zoo’s collection of 4,000 specimens of 725 
species consists mainly of native wildlife. The 
zoo has had success breeding the extremely 
rare mountain pygmy possum, the koala, the 
brush-tailed bettong, and the panna wallaby. 
lts bird collection is extensive, and the rain 
forest aviary, opened in 1972, exhibits the 
rarely seen lyrebird, along with bowerbirds, 
honeyeaters, and fruit pigeons. The zoo also 
possesses most of the 50 species of parrots 
native to Australia and has the distinction of 
having bred the New Zealand kiwi. In 1977 
the Zoological Parks Board opened a drive- 
through park, the Westem Plains Zoo, near 
Dubbo, about 300 miles (480 km) from Syd­
ney. This zoo exhibits large marsupials, herds 
of ungulates, large flightless birds, and water­
fowl.
tarot, any of a set of cards used in fortune- 
telling and in card games. Originally the deck, 
called the Tarot, consisted of 22 cards with­
out suits, their pictures representing various 
forces, virtues, and vices. The tarots are num- 
bered from I through XXI, the Fooi, precur­
sor of the joker, being unnumbered. These 
early cards constitute the Greater Arcana of 
the modem Tarot. The Venetians presumably 
added 56 cards in suits (the Lesser Arcana) to 
make a total of 78. Other versions of the deck 
had 62 or 97 cards, and most modem Tarot 
decks contain 54 cards, the Greater Arcana 
plus 32 of the Lesser Arcana, in four suits 
with four face and four numbered cards each.

The 22 tarots of the Greater Arcana are, in 
order: the Fooi; the Mountebank, or Magi- 
cian; the Popess, or Female Pope; the Em­
press; the Emperor; the Pope; the Lovers; the 
Chariot; Justice; the Hermit; the Wheel of 
Fortune; Fortitude; the Hanged Man; Death; 
Temperance; the Devil; the Tower; the Star; 
the Moon; the Sun; Judgment; and the World. 
The Lesser Arcana comprises four suits of 14 
cards each: Bastoni (Batons or Clubs), sym- 
bolizing money matters; Coppes (cups, later 
hearts), symbolizing family, friendship, and 
love; Spade (swords), symbolizing bad for- 
tune; and Denari (money, later diamonds), 
symbolizing business undertakings, joumeys, 
and messages. The value progression in each 
suit is ace to 10, then page (knave, or jack), 
knight, queen, king.

The origin of the deck, as in the case of the 
now Standard deck derived from the Lesser 
Arcana by eliminating the knight, is unknown, 
all cards being variously ascribed in origin to 
China, India, or Arabia. One Italian word for 
the cards, naibes, and a Spanish word, naipes, 
may be of Arabic origin, thus giving credence 
to a transmission from either the Crusades or 
the Moorish invasion of Spain. The theory of 
Gypsy transmission suffers from the fact that 
the cards appeared in Europe before many 
Gypsies did, but they undoubtedly spread the 
use with their fortune-telling. French termi- 
nology and design later affected the Tarot 
deck and the 56-card Lesser Arcana, which 
came to be called the French deck.

For fortune-telling, meanings are attached to 
each card. The Fooi, for example, represents 
Everyman on the path of life, which is folly. 
The cards are also interpreted in terms of the 
order in which they are drawn or dealt, and 
the meaning is reversed if a card falls or is 
placed upside down. T.S. Eliot’s use of the 
symbolism of the Tarot in The Waste Land 
(1922) transformed an earlier esoterie inter­
est into an intellectual one, but within a few

565 Tarquin

decades increased preoccupation with the oc­
cult transferred the interest back.
tarpan, European wild horse that survived 
in small herds in remote parts of central 
Europe during the Middle Ages but became 
extinct early in the 20th Century. It is likely 
that late survivors crossed with domesticated 
horses. The Munich Zoo produced a tarpan- 
like horse by selective breeding of domestic 
horses known to have tarpan ancestry. These 
specimens are exhibited in zoos in the United 
States and Europe. They are small, dun- 
coloured horses with flowing manes and tails.
Tarpeia, in Roman mythology, daughter of 
the commander of the Capitol during the 
Sabine War. Traditionally, she offered to be- 
tray the citadel if the Sabines would give her 
what they wore on their left arms, meaning 
their bracelets; instead of that, keeping to their 
promise, they threw their shields upon her 
and cmshed her to death. The story may have 
been an attempt to account for the Tarpeian 
Rock, a cliff on the southwestem corner of 
the Capitoline Hill over which murderers and 
traitors were thrown.
tarpon, any of certain marine fish of the fam­
ily Megalopidae (order Elopiformes), related 
to the bonefish and the ladyfish and identified 
by the elongated last dorsal fin ray and the 
bony throat plate between the sides of the pro- 
truding lower jaw. The scales are large, thick, 
and silvery.

The Atlantic tarpon (Tarpon atlanticus, al­
temate name Megalops atlanticus) is found

Young Atlantic tarpon (Tarpon atlanticus)
By courtesy of Miami Seaquarium

inshore in warm parts of the Atlantic, on the 
Pacific side of Central America, and some­
times in rivers. Also called silver king, grand 
écaille, and sabalo real, it habitually breaks 
water and gulps air. It regularly grows to 1.8 m 
(6 feet) and 45.4 kg (100 pounds) or larger and 
is a favourite game fish. The largest recorded 
catches weigh more than 136 kg (300 pounds). 
The Pacific tarpon, M. cyprinoides, is similar.
Tarpon Springs, city, Pinellas county, west- 
central Florida, U.S., on the Anclote River 
bayous between Lake Tarpon and the Gulf of 
Mexico, 27 miles (43 km) northwest of Tampa. 
Founded in 1882 by Anson P.K. Safford, a for­
mer govemor of the Arizona Territory, it was 
named for the abundance of tarpon, a large, 
silvery game fish found in nearby ocean wa­
ters. In 1890 John K. Cheney, an early settler, 
founded the natural sponge industry in Tar­
pon Springs, which became one of the world’s 
largest; a blight, however, in the sponge beds 
in the 1940s and the production of synthetic 
sponges considerably reduced the fleet, which 
in its heyday comprised more than 200 boats. 
The city’s Universalist Church of the Good 
Shepherd contains paintings by the American 
landscape painter George Inness, Jr. Noell’s 
Ark Chimpanzee Farm is nearby. Inc. city,
1887. Pop. (1987 est.) 16,426.
Tarquin, either of two of the seven kings who, 
traditionally, mied Rome before the founding 
of the republic, c. 509 bc. See Tarquinius 
Priscus, Lucius; Tarquinius Superbus, Lucius.
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Tarquinia, Etmscan tärchuna, or tarch- 
na , Latin tarquinii, formerly corneto, town 
and episcopal see of Viterbo province, Lazio 
(Latium) region, central Italy, 4 mi (7 km) 
inland from the Tyrrhenian Sea, just north of 
Civitavecchia. The town developed out of the 
ancient Tarchuna (2 mi northeast), one of the 
principal cities of the Etmscan confederation 
against Rome. Overcome by Rome in 311 bc, 
following wars in 394, 388, and 358-51, it be­
came the site of a Roman colony (Tarquinii) 
in 181 and received Roman citizenship in 90

Medieval towers, Tarquinia, Italy
John Ross— Photo Researchers

bc. It declined during the late Roman Em­
pire, and the old site was abandoned after the 
Lombard (6th Century ad) and Saracen (8th 
Century) invasions, its inhabitants moving to 
a lower-lying site, known in medieval times as 
Cometo and from 1922 as Tarquinia.

The earliest archaeological remains at Tar­
quinia are 9th-century bc Villanovan (Iron 
Age) well tombs (tombe a pozzo). The ancient 
city site was found on the hill La Civita by ex­
cavations carried out in 1934-38. Remains of 
an imposing circle of walls have been uncov- 
ered, as have the foundations of a great Etms­
can temple known as the Ara della Regina, 
the decoration of which includes a terra-cotta 
group of winged horses in Hellenistic style 
considered a masterpiece of Etmscan art. The 
famous Etmscan necropolis of Tarquinii, sit­
uated on a ridge Southwest of the ancient city, 
contains the most important painted tombs 
in Etruria (Etmscan Italy), mostly rock-cut 
chamber tombs dating from the 6th to the 
4th Century bc. The most famous is the Fowl- 
ing and Fishing Tomb with its polychrome 
frescoes painted about 520 bc. The tombs 
of the Lionesses, of the Augurs, and of the 
Bacchantes (all 6th Century bc) show dancing 
and banqueting scenes. The Tomb of the Tri- 
clinium is the most outstanding 5th-century 
painted tomb, and the Tomb of the Shields is 
a masterpiece of 4th-century painting. A dis- 
tinctive 2nd-century painting tradition, rare 
in Etruria, is found in the paintings of the 
Tomb of the Cardinal. A serious Conservation 
problem has arisen as many of the paintings 
have been attacked by moisture and fungus 
since the collection was opened to the public. 
A rich collection of articles from the necropo­
lis is housed in the archaeological museum in 
the Palazzo Vitelleschi (1436-39) in modern 
Tarquinia, which also has many Romanesque 
buildings, notably the church of Sta. Maria de 
Castello, begun in 1121.

Economie activities include tourism, paper 
mills, and agricultural industries. Pop. (1981 
prelim.) mun., 13,097.
Tarquinius Priscus, Lucius, original name 
lucomo (fl. late 7th and early 6th Century 
bc), traditionally the fifth king of Rome, ac­
cepted by some scholars as a historical figure 
and usually said to have reigned from 616 to 
578.

His father was a Greek who went to live 
in Tarquinii, in Etruria, from which Lucumo 
moved to Rome on the advice of his wife, the 
prophet Tanaquil. Changing his name to Lu­
cius Tarquinius, he was appointed guardian 
to the sons of King Ancus Marcius. Upon the 
King’s death Tarquinius assumed the throne. 
Eventually Ancus’ sons had Tarquinius mur­
dered. Tanaquil then managed to put her 
son-in-law Servius Tullius in power.

The legends maintain that Tarquinius in­
creased the number of persons of senatorial 
and equestrian rank. He is thought to have 
instituted the Roman Games (Ludi Romani) 
and to have begun the construction of a wall 
around the city.
Tarquinius Superbus, Lucius (fl. 2nd half 
of the 6th Century bc), traditionally the sev- 
enth and last king of Rome, accepted by some 
scholars as a historical figure; his reign is 
dated from 534 to 510. He is, in legend, the 
son or grandson of Tarquinius Priscus and 
son-in-law of Servius Tullius. Tarquinius sup- 
posedly murdered Tullius and established an 
absolute despotism—hence his name Super­
bus, meaning “the proud.” In the reign of ter- 
ror that followed, many senators were put to 
death. Eventually a group of leading senators 
raised a revolt, the immediate cause of which 
was the rapé of a noblewoman, Lucretia, by 
Superbus’ son Sextus, which is the subject of a 
narrative poem by Shakespeare. The Tarquins 
were expelled and the monarchy at Rome was 
abolished.

The text of a treaty between a Tarquin— 
probably Tarquinius Superbus—and the city 
of Gabii, 12 miles from Rome, did actually 
exist and was preserved in the Temple of 
Semo Sancus in Rome until the Ist Century
AD.
tarragon, also called estragon (Artemisia 
dracunculus), bushy aromatic herb of the fam­
ily Asteraceae (Compositae), the dried leaves 
and flowering tops of which are used to 
add tang and piquancy to many culinary 
dishes, particularly fish, chicken, stews, sauces, 
omelets, cheeses, vegetables, tomatoes, and 
pickles. Tarragon is a common ingrediënt in 
seasoning blends, such as fines herbes. The 
fresh leaves are used in salads, and vinegar 
in which fresh tarragon has been steeped is a 
distinctive condiment.

Tarragon (Artemisia dracunculus)
G.R. Roberts

The plant is believed to be native to Siberia. 
The French variety is cultivated in Europe, 
particularly France and Spain, and in North 
America. Tarragon leaves are bright green in 
colour, have a warm odour, and taste remi- 
niscent of anise. Tarragon contains 0.3 to 1.0 
percent essential oil, the principal component 
of which is methyl chavicol.

Tarragona, province, in the autonomous 
community (region) of Catalonia, northeast- 
em Spain. Bordering the Mediterranean Sea, it 
has an area of 2,426 sq mi (6,283 sq km). With 
Barcelona, Gerona, and Lérida provinces, it 
became one of the four component provinces 
of the newly created autonomous region of 
Catalonia in 1979. It comprises a Coastal plain 
and the mountainous northwest and interior. 
Primarily agricultural, Tarragona is noted for 
its wines, hazelnuts, almonds, olives, wheat, 
tomatoes, fruits, and vegetables. Tourism, 
based on summer seaside resort facilities, cen­
tres upon Salou; fishing is practiced in many 
Coastal villages. Aside from Tarragona city, 
the provincial capital, important towns are 
Vendrell, Valls, Reus, and Tortosa. A major 
nuclear power plant was opened at Vandellós 
in 1972. Pop. (1982 est.) 537,617.
Tarragona, capital of Tarragona province, 
in the autonomous community (region) of 
Catalonia, northeastern Spain, at the mouth 
of the Rio Francoli, on a hill (500 ft [150 
m]) rising abruptly from the Mediterranean 
Sea. Once the seat of an Iberian tribe, it was 
captured in 218 bc by the Roman generals 
Gnaeus and Publius Scipio, who improved its 
harbours and its walls, transforming it into 
the earliest Roman stronghold in Spain. It 
was known as Tarraco; Julius Caesar initiated 
its period of splendour and called it Colonia 
Julia Victrix Triumphalis to commemorate 
his victories. A temple was built in honour 
of the Roman emperor Augustus, who made 
Tarraco the capital of Hispania Tarraconensis; 
the so-called Castle of Pilate is supposed to 
have been his imperial palace. The emperors 
Hadrian and Trajan endowed Tarraco with 
power and cultural prestige, while its flax trade 
and other industries made it one of the lieh­
est seaports of the Roman Empire. Its fertile 
plain and sunny shores were praised by the 
Roman epigrammist Martial and its famous 
wines extolled by the writer Pliny the Elder. 
According to tradition, St. Paul, with the help 
of Thecla, founded the Christian church in 
Spain at Tarraco in ad 60. The city was razed 
by the Moors in 714 and remained unimpor- 
tant until early in the 12th Century, when it 
was recaptured by the Christians. After 1119, 
Tarragona resumed its new life as an impor­
tant city of the Spanish kingdom of Aragon, 
and from it James I organized the conquest of 
Majorca (1229). Having inherited from Rome 
an imperial sense of unity, Tarragona has 
shown stubborn loyalty to the kings of Spain 
and has been a bulwark against invaders.

The old quarter, with many houses built 
partly of Roman masonry, is more than half 
surrounded by Roman walls and square tow­
ers from the time of the empire. Roman ruins 
include the theatre, amphitheatre, circus (now 
forming part of the city’s Archaeological Mu­
seum), forum, and necropolis, and nearby, 
an aqueduct, the so-called Tomb of the Sci- 
pios, and the Triumphal Arch of Barä. The 
cathedral (12th-13th Century) is transitional 
between Romanesque and Gothic, with a fine 
cloister. Tarragona has a pontifical university, 
a school of arts and crafts, a large technical 
school specializing in industrial studies, and a 
paleo-Christian museum with one of the best 
collections of 4th- and 5th-century Christian 
documents in Spain. It is also the seat of an 
archbishop.

Tarragona is a flourishing seaport, an impor­
tant agricultural market, and the centre of an 
active tourist trade. Industrial development is 
slight, but includes a petroleum refinery that, 
when it began production in 1976, was among 
the most modern in Europe. Pop. (1982 est.) 
138,705.
Tarrasa, town, Barcelona province, in the au­
tonomous community (region) of Catalonia, 
northeastern Spain, on the Coastal plain, just 
northwest of Barcelona city. The successor of



Egara, a Roman town, it became in a d  450 
an important episcopal see with a cathedral, 
later destroyed. Existing historie churches in­
clude the 12th-century Romanesque Santa 
Maria and San Pedro, both of which have a 
6th-century apse; Santa Maria contains 9th- 
century primitive paintings. The baptistery of 
San Miguel probably dates from the 6th Cen­
tury. In the Santo Espiritu church, begun in 
1575, is an alabaster figure of Christ sculpted 
in 1544. The 12th-century castle has under- 
gone reconstmction and houses the Museo 
Soler y Palet, a museum famous for its me­
dieval paintings and sculpture and for its col­
lection of Catalan ceramics. Also in Tarrasa is 
the Biosca Museum of historie textiles and a 
school for textile engineers.

The town’s main economie activity has for 
centuries been the manufacture of woollens; 
other products are nylon, cottons, carpets, 
mosaics, and glass. There are also mechanical 
and electrical concerns. Pop. (1981) 155,360.
Tarrasch, Siegbert (b. March 5, 1862, Bres­
lau, Prussia—d. Feb. 17, 1934, Munich), Ger­
man Chess master and physician who was 
noted for his books on Chess theories.

For most of his Chess career, Tarrasch was 
not a strong winner, having had only one 
major victory, in 1898. After 1907 he partici­
pated in more than 20 international matches 
but never placed in the top three positions. 
Especially disappointing to him was his loss 
to Emanuel Lasker in 1908 for the world 
championship. Despite his failures, Tarrasch 
is best remembered for his books, especially 
The Game of Chess (1935), that developed 
and popularized Wilhelm Steinitz’s theories, 
while differing with the master about what 
constituted a small advantage.
Tarrytown, village, northem suburb of New 
York City, in Greenburgh Town (township), 
Westchester County, southeastem New York, 
U.S., just west of White Plains, where the 
Hudson River widens to form the Tappan 
Zee (there bridged by the Dewey Thruway). 
With Irvington ( q . v . )  and North Tarrytown, 
it comprises the “Sleepy Hollow Country,” 
made famous by the author Washington Ir­
ving, whose home “Sunnyside” is preserved as 
a shrine. The Washington Irving Memorial, of 
bronze and marble, created by Daniel Chester 
French, features reliefs of the legendary Rip 
Van Winkle and Boabdil, topped by a bust of 
the author.

The site, settled by the Dutch in the 17th 
Century, was developed after the American 
Revolution as a river port. The name Tarry 
was probably corrupted from tarwe (Dutch for 
“wheat”). The Hudson River (now Penn Cen­
tral) Railroad arrived in 1849 and the village 
was incorporated in 1870. The opening of the 
Tappan Zee Bridge (1956) stimulated com­
mercial growth. Industry includes Publishing, 
automobile assembly and the manufacture 
of machinery, Chemicals, clothing, and air­
craft instmments. Marymount College (1907; 
a Roman Catholic school for women), Lynd- 
hurst (1838; a Gothic Revival mansion), and 
“Pocantico Hills” (the Rockefeller estate) are 
in Tarrytown. In Patriots Park, a monument 
(1853) marks the spot where the British spy 
Maj. John André was captured on Sept. 24, 
1780. The graves of Irving, Andrew Carnegie, 
and William Rockefeller are in North Tarry- 
town’s Sleepy Hollow Cemetery adjacent to 
the Dutch Reformed Church (1699; restored 
as a national historie site). Pop. (1980) 10,648.
tarsal, any of several short, angular bones that 
in humans make up the ankle and in animals 
that walk on their toes (e.g., dogs, cats) or on 
hoofs are contained in the hock, lifted off the 
ground. They correspond to the carpal bones 
of the upper limb. In humans the tarsals, in 
combination with the metatarsal bones, form 
a longitudinal arch in the foot—a shape well

adapted for carrying and transferring weight 
in bipedal locomotion.

In the human ankle there are seven tarsal 
bones. The talus (astragalus) articulates above 
with the bones of the lower leg to form 
the ankle joint. The other six tarsals, tightly 
bound together by ligaments below the talus, 
function as a strong weight-bearing platform. 
The calcaneus, or heel bone, is the largest 
tarsal and forms the prominence at the back 
of the foot. The remaining tarsals include the 
navicular, cuboid, and three cuneiforms. The 
cuboid and cuneiforms adjoin the metatarsal 
bones in a firm, nearly immovable joint.
Tarshien (Malta): see Tarxien.
tarsier (Tarsius), any of three species of small 
Primates, family Tarsiidae, intermediate in 
form between lemurs and monkeys. Tarsiers 
are found on several Southeast Asian islands

Tarsier (Tarsius)
Tierbilder Okapia, Frankfurt am Main

including the Philippines, Celebes, Borneo, 
and Sumatra. They have long legs, short bod­
ies, and rounded heads that can be rotated 
through 180°. Their faces are short and the 
eyes, their most striking feature, are large and 
goggling. The ears are large, membranous, 
and almost constantly in motion. Tarsiers are 
about 9-16 centimetres (3V2-6 inches) long, 
excluding the tail, which is about twice that 
length. Their für is thick, silky, and coloured 
gray to dark-brown.

Tarsiers cling vertically to trees and leap from 
trunk to trunk. They are well adapted to an 
arboreal life by the great elongation of their 
hindlimbs; the expansion of the tips of the 
digits into disklike, adhesive pads; and posses- 
sion of the long, thin, tufted tail that serves 
as a balancer and prop. They are noctumal 
animals and prey mainly on insects. A single 
young is produced in a fairly well-developed 
state, well furred and with eyes open; gesta- 
tion may require about six months.
Tarski, Alfred (b. Jan. 14, 1902, Warsaw— 
d. Oct. 26, 1983, Berkeley, Calif., U.S.), 
Polish-born U.S. mathematician and logician 
who made important studies of general alge­
bra, measure theory, mathematical logic, set 
theory, and metamathematics.

Tarski completed his education at the Uni­
versity of Warsaw (Ph.D., 1923). He taught 
in Warsaw until 1939, when he moved to the 
United States. He joined the staff of the Uni­
versity of California at Berkeley in 1942, was 
appointed professor of mathematics (1949), 
and was research professor of the Miller Insti­
tute of Basic Research in Science there (1958- 
60). In succeeding years he was responsible for 
influencing the careers of many mathematics 
students. He became emeritus in 1968.

His publications include The Concept of 
Truth in the Languages of Deductive Sciences 
(1933), Geometry (1935), Introduction to Logic 
and to the Methodology of Deductive Sciences 
(1936), Direct Decompositions of Finite Al­
gebraic Systems (1947), A Decision Method 
for Elementary Algebra and Geometry (1948), 
Cardinal Algebras (1949), Undecidable Theo­
ries (1953), Logic, Semantics, Metamathemat­
ics (1956), and Ordinal Algebras (1956).
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Tarsus, ancient city on the Tarsus Irmagi 
(Cydnus River) in the alluvial plain of Cilicia 
in i$el il (province), Turkey; the birthplace 
of St. Paul (Acts of the Apostles 22:3). Ex­
cavations by Hetty Goldman before and im­
mediately after World War II at Gözlükule, 
on the southwestem periphery of the mod­
em town, show that, with some interruptions, 
settlements had existed there from Neolithic 
to Islämic times. Tarsus’ prosperity between 
the 5th Century b c  and the Arab invasions in 
the 7th Century a d  was based primarily on 
its fertile soil, its commanding position at the 
southem end of the Cilician Gates (the only 
major pass in the Taums Range), and the 
excellent harbour of Rhegma, which enabled 
Tarsus to establish strong connections with 
the Levant.

The first historical record of Tarsus is its 
rebuilding by the Assyrian king Sennacherib 
(704-681 b c ). Thereafter, Achaemenid and 
Seleucid mle altemated with periods of auton- 
omy. In 67 b c  Tarsus was absorbed into the 
new Roman province of Cilicia. A university 
was established, which became known for its 
flourishing school of Greek philosophy. The 
famous first meeting between Mark Antony 
and Cleopatra took place there in 41 b c .

During the Roman and early Byzantine peri­
ods, Tarsus was one of the leading cities of the 
Eastem fcmpire, with an economy based on 
agriculture and an important linen industry. 
Modem Tarsus continues to be a prosperous 
agricultural and cotton-milling centre. Pop. 
(latest census) 57,035.
Tartaglia, Niccolö Fontana, Tartaglia also 
spelled t a r t a l e a  (b. 1499, Brescia, Republic 
of Yenice—d. Dec. 13, 1557, Venice), Italian 
mathematician who discovered a method for 
solving cubic equations and originated the Sci­
ence of ballistics.

During the French sack of Brescia (1512) 
his jaws and palate were cleft by a sabre. 
The resulting speech difficulty earned him 
the nickname Tartaglia (Stammerer), which 
he adopted. He settled in Venice in 1534 as 
a teacher of mathematics. His claim to have 
found the solution to the cubic equation of 
the form x3 4- px2 =  n, where there is no sim­
ple x  term, brought him a challenge in 1535 
to a mathematics contest from Antonio Maria 
Fior, a pupil of Scipione del Ferro, professor 
of mathematics at Bologna. Del Ferro had 
discovered the solution to the cubic equation 
of the form x3 +  mx +  n =  0, where there is 
no simple x1 term, but kept it secret. Upon 
his death it passed to Fior. Hearing that Fior 
had the solution, Tartaglia set out to find it 
himself. His success assured his victory.

Tartaglia’s Nova Scientia (1537; “A New 
Science”), a treatise on gunnery, is an im­
portant pioneering effort to establish the laws 
of falling bodies. Soon after the publication 
of this work, Tartaglia was asked by Giro- 
lamo Cardano, physician and lecturer in Mi­
lan, to publish his solution to the cubic 
equation. Tartaglia refused at first, but later, 
in the hope of becoming artillery adviser to 
the Spanish Army, he confided in Cardano, 
under the promise of secrecy. In 1545 Car­
dano published the solution in his Ars magna 
(“Great Art”). In Quesiti et inventioni diverse 
(1546; “Diverse Questions and Inventions”) 
Tartaglia berated Cardano for his breach of 
faith, leading to a sequence of six letters be­
tween Lodovico Ferrari, Cardano’s pupil, and 
Tartaglia. Their feud culminated in a public 
dispute in 1548, which Ferrari won. Tartaglia 
lost his position as public lecturer at Brescia 
and retumed to Venice. His best known work 
is Trattato di numeri et misure, 3 vol. (1556— 
60; “Treatise on Numbers and Measures”), an 
encyclopaedic treatment of elementary math-
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ematics. He also published translations of Eu- 
clid and Archimedes.
tartan, cross-checkered repeating pattem (or 
sett) of different coloured bands, stripes, or 
lines of definite width and sequence, woven 
into woollen cloth (sometimes with silk ad­
ded). Although such pattems have existed for 
centuries in many cultures, they have come 
to be regarded as peculiarly Scottish and a 
quasi-heraldic Scottish family device. Particu­
larly in the United States, the word plaid is 
used as a synonym for tartan. More properly, 
however, it denotes the rectangular length of 
tartan wom over the shoulder in Scottish na­
tional dress.

Great significance and antiquity have long 
been claimed for many Scottish family or clan 
(group comprising a number of households 
the heads of which claim descent from a com­
mon ancestor) tartans. Proof of the antiquity 
of a tartan as a family or clan badge usually 
requires a specimen of the material, accom- 
panied by contemporary evidence as to its 
significance; for example, the dócumentation 
afforded by at least two portraits of mem­
bers of the same family or clan wearing the 
same tartan. From the earliest known painted 
representation of the Highland dress, John 
Michael Wright’s “Highland Chieftain” (Scot­
tish National Portrait Gallery, Edinburgh), all 
that can be leamed is that a small cross-check, 
or “tartan,” pattem was adapted to use in 
kilt, plaid, and hose about 1660. In the late 
18th Century uniform military tartans came 
to be designed for the Highland regiments. 
(A number of these, mostly based on the 
earliest—that of the 42nd Regiment of Foot, 
or Black Watch—have survived as approved 
“clan” tartans.) This largely military revival 
of tartan led in the 19th Century to a general 
interest that produced an imaginative* and sys- 
tematic recording of “clan” tartans (lacking 
in integrity) by authors and artists, creating 
what has been called “the great tartan myth.” 
Intermittent efforts to explode the myth in 
the interest of historie truth have failed and 
the combined efforts of artists, writers, man- 
ufacturers, and tailors have firmly established 
tartan as a Scottish clan badge.

Today most clans have but one tartan. When 
it is bright, a muted pattem called a hunting 
sett (often gray-based) is used for everyday 
wear on the moors and in the mountains. 
Women’s tartan dress, wom in the glens, has 
enjoyed some revival in the 20th Century.
Tartar (people): see Tatar.
Tartarian Stage, uppermost stage of the Per­
mian System of rock strata in the U.S.S.R. 
(the Permian Period began about 280,000,000 
years ago and lasted about 55,000,000 years). 
The Tartarian occurs on the Russian Plat­
form as Continental red beds with intercalated 
freshwater limestones. Continental facies crop 
out in the Urals. Some geologists hold that the 
upper portions of the Tartarian are of Triassic 
rather than Permian age.
tartaric acid, also called dihydroxybu- 
tanedioic acid, a dicarboxylic acid, one of 
the most widely distributed of plant acids, 
with a number of food and industrial uses. 
Along with several of its salts, cream of tar- 
tar (potassium hydrogen tartrate) and rochelle 
salt (potassium sodium tartrate), it is obtained 
from by-products of wine fermentation. In a 
partially purified form, tartar was known to 
the ancient Greeks and Romans; the free acid 
was first isolated in 1769 by C.W. Scheele. The 
lees, or sediments, and other waste products 
from fermentation are heated and neutralized 
with calcium hydroxide; the precipitated cal­
cium tartrate is then treated with sulfuric acid 
to produce free tartaric acid. Rochelle salt is 
prepared from the cmde crystalline potassium

acid salt, called argol, by neutralization with 
sodium carbonate. Purified cream of tartar 
comes chiefly from the filtrates from produc­
tion of the acid and Rochelle salt. A third salt, 
tartar emetic (antimony potassium tartrate), is 
made from the potassium acid salt and anti­
mony oxide.

Tartaric acid is widely used as an acidu- 
lant in carbonated drinks, effervescent tablets, 
gelatin desserts, and fmit jellies. It has many 
industrial applications; e.g., in cleaning and 
polishing metals, in calico printing, in wool 
dyeing, and in certain photographic printing 
and development processes. Rochelle salt is 
used in silvering mirrors, in processing cheese, 
and in compounding mild cathartics. Cream 
of tartar is incorporated into baking powders, 
hard candies, and taffies; and it is employed in 
the cleaning of brass, the electrolytic tinning 
of iron and steel, and the coating of other met­
als with gold and silver. Tartar emetic is used 
as an insecticide and a dyeing mordant. Four 
stereoisomeric forms of tartaric acid exist: (1) 
the ordinary dextrorotatory tartaric acid found 
in grapes and several other fruits; (2) a chemi­
cally identical but levorotatory form obtained 
chiefly by resolution of (3), the racemic form, 
which can be obtained from the tartar mother 
liquors or prepared synthetically; and (4) a 
meso form also made synthetically but not 
resolvable into dextro- and levo-rotatory iso- 
mers. Study of the crystallographic, Chemical, 
and optical properties of the tartaric acids by 
Louis Pasteur laid the basis for modem ideas 
of stereoisomerism.

The various tartaric acids and the com­
mon tartrate salts are all colourless, crystalline 
solids readily soluble in water.
Tartessus, ancient region and town of the 
Guadalquivir Valley in southwestem Spain, 
probably identical with the Tarshish men­
tioned in the Bible. It prospered from trade 
with the Phoenicians and Carthaginians but 
was probably destroyed by the latter c. 500 bc. 
The exact site of the town is not known, but 
archaeological evidence suggests that it may 
have been near present-day Seville.
Tartini, Giuseppe (b. April 8, 1692, Pirano, 
Istria—d. Feb. 26, 1770, Padua, Rep. of Ven­
ice), Italian Violinist, composer, and theorist 
who helped establish the modem style of vio­
lin bowing and formulated principles of mu­
sical omamentation and harmony.

Tartini studied divinity and law at Padua and 
at the same time established a reputation as a 
fencer. Before the age of 20 he secretly mar­
ried a protégée of the Archbishop of Padua, 
resulting eventually in his arrest. Disguised as 
a monk, he fled from Padua and took refuge 
in a monastery at Assisi. There his violin 
playing attracted attention and ultimately in­
fluenced the Archbishop to allow Tartini to 
return to his wife at Padua. In 1716 he went 
to Venice, later to Ancona, and eventually 
returned to Padua, where he was appointed 
principal violinist at the church of S. Anto­
nio in 1721. He directed the orchestra (1723— 
25) of the chancellor of Bohemia in Prague, 
then retumed once again to Padua, where he 
founded (1728) a school of violin playing and 
composition. He made a concert tour of Italy 
in 1740.

Tartini’s playing was said to be remarkable 
for its combination of technical and poetic 
qualities, and his bowing became a model for 
later schools of violinists. His compositions in­
clude more than 100 violin concertos; numer­
ous sonatas, including the Trillo del Diavolo 
(Devil’s Trill), written after 1735; quartets; 
trios; symphonies; and religious works, includ­
ing a five-part Miserere and a four-part Salve 
Regina.

He contributed to the science of acoustics 
by his discovery of the difference tone, also 
called the Tartini tone, a third note heard 
when two notes are played steadily and with 
intensity. He also devised a theory of harmony

based on aöinities with algebra and geome­
try, set forth in his Trattato di musica (1754) 
and expanded into Dissertazione dei principi 
dell’armonia musicale (1767). His theoretical 
works also include Trattato delle appogiature, 
a treatise on omamentation.
Tartous (Syria): see Tartüs.
Tartu, German and Swedish dorpat, for­
merly (until 1893) derpt and (1893-1918) 
yuryev, old university city of the Estonian So­
viet Socialist Republic, on the Emajogi River. 
The original settlement of Tarbatu dates from 
the 5th Century; in 1030 the Russians built 
a fort there called Yuryev. From the 13th to 
the 16th Century, the town was a prosperous 
member of the Hanseatic League. Then held 
in turn by Poles (1582-1600, 1603-25) and 
Swedes (1600-03, 1625-1704), it was finally 
annexed to Russia by Peter I the Great in 
1704; four years later the bulk of its popu­
lation was deported to Russia. The city was 
devastated by fire in 1775 and was largely re­
built in classical style. It suffered heavily again 
during World War II. Its university, founded 
in 1632 by Gustavus II Adolphus of Sweden, 
was evacuated to Pamu in 1699 and closed in 
1710, but it was reopened in Tartu in 1802. 
The university is noted for its observatory, 

art museum, botanical garden, and library. In 
1951 an agricultural college was established. In 
addition to its academie role, modem Tartu is 
a city of factories producing instmments, agri­
cultural machinery, footwear, foodstuffs, and 
other goods. The mins of the 13th-century 
cathedral remain on Toomemjagi Hill. Pop. 
(1983 est.) 109,000.
Tartüs, also spelled tartous, town and 
muhäfazah (govemorate), westem Syria. The 
town, capital of the govemorate, is situated on 
the Mediterranean coast opposite the Jazïrat 
(island of) Arwäd. It was founded in antiquity 
as Antaradus, a colony of Aradus (now Jazïrat 
Arwäd). It was rebuilt in ad 346 by Em­
peror Constantine and flourished during Ro­
man and Byzantine times. Cmsaders occupied 
Tartüs, then known as Tortosa, in the Middle 
Ages, converting it into a fortress-town and 
successfully defending it against devastating 
attacks in the 12th Century; they were driven 
out by the Arabs in 1291. From the beginning 
of the Ottoman conquest, the town declined 
in importance until its port was rejuvenated 
in the 20th Century. The Cathedral of Our 
Lady of Tortosa, now the town’s museum, 
is a perfect example of 13th-century crusader 
architecture. The Castle of the Templars (late 
12th to early 13th Century), now mostly in 
mins, can be seen in the older part of Tar­
tüs. Syria’s second port (after Latakia), Tartüs 
is also a fishing port, the centre of a rich 
agricultural region, and the terminal of an oil 
pipeline from Iraq, which is also connected to 
a parallel pipeline ending at the port of Bäni- 
yäs, 19 mi (30 km) north of Tartüs.

The govemorate, formed in the early 1970s, 
has an area of 730 sq mi (1,892 sq km), em- 
bracing the southem half of Syria’s Mediter­
ranean coast. The fertile plain, between the 
mountains and the sea, produces grains, cot­
ton, grapes, tobacco, olives, oranges, and sug­
arcane. Pop. (1981 prelim.) town, 52,589; 
govemorate, 442,768.
Taru (Anatolian deity): see Tarhun.
Taruc, Luis (b. June 21, 1913, Santa Mon- 
ica, Phil.), Philippine leader (1942-54) of the 
Communist Huk (Hukbalahap) movement.

The son of poor peasants, Taruc studied at 
the University of Manila for two years (1932— 
34) and then became involved in the cause 
of the Philippines’ landless peasants. Strongiy 
drawn to Marxism, he joined the Socialist 
Party in 1935. In November of that year the 
Socialists and Communists merged to form a 
united anti-Fascist front.

In 1942, after the Japanese invasion,



Tarne formed the Hukbalahap (“People’s 
Anti-Japanese Army”) in central Luzon and 
became its commander in chief. Although 
elected to the Philippine House of Representa­
tives in 1945 as a member of the Democratie 
Alliance, he was barred from his seat when 
the Commission of Elections charged that he 
had won his election through terrorism. After 
unsuccessful attempts to negotiate with Presi­
dent Manuel Roxas, he went underground in 
late 1946. Between June and August 1948, 
Taruc’s negotiations with the new president, 
Elpidio Quirino, also failed, and Taruc inten- 
sified his terrorist activities, helping in 1948 to 
create a new Huk movement called the Huk­
bong Magapayang Bayan (“People’s Libera­
tion Army”). By 1950 his guerrillas controlled 
most of central Luzon, the “rice basket” of the 
Philippines, including two provincial capitals, 
and were in a position to threaten the con­
tinued existence of the central government. 
Ramon Magsaysay, Quirino’s minister of na­
tional defense, however, made considerable 
progress in countering Taruc’s movement by 
gaining peasant support and reforming the 
army and constabulary. In 1954 the Huks had 
been so undermined that Taruc surrendered. 
Put on trial for revolt and terrorism, he was 
sentenced to 12 years’ imprisonment. He was 
pardoned by President Ferdinand Marcos in 
September 1968 and once again became active 
in the land reform movement. Taruc wrote 
Bom of the People (1953) and He Who Rides 
the Tiger (1967).
Tarudesert (Kenya): see Nyiri Desert.
Tarumanegara, English kingdom of 
taruma, the oldest recorded kingdom in 
westem Java. It was established around the 
5th Century, but little is recorded about the 
kingdom except for a sketchy account by a 
Chinese traveler and several rock inscriptions 
discovered near Bogor and in extreme westem 
Java. These sources agree that the most power­
ful king of Tammanegara was Pumavarman, 
who conquered neighbouring countries and 
built a canal to improve irrigation. The main 
product of the kingdom was indigo; its people 
practiced Buddhism. Chinese sources refer to 
the kingdom as To-lo-ma.
tarweed, any sticky, hairy plant of the genus 
Madia of the family Asteraceae, consisting of 
about 18 species. They are native for the most 
part to westem South America.

Common tarweed (Madia elegans)
A to Z Botanical Collection— EB Inc.

A few species are grown as garden plants for 
their yellow or brownish yellow flowers and 
strong odour. The madia oil plant (M. sativd) 
is raised in Chile for its oil content.
Tarzan, one of the best-known and most 
durable figures of populär fiction, the hero 
of jungle adventures in nearly 30 novels and 
dozens of motion pictures. The creation of

the American novelist Edgar Rice Burroughs 
(q.v.), Tarzan first appeared in a magazine 
story in 1912. His popularity led to the publi­
cation of a novel, Tarzan of the Apes (1914), 
and to a series of phenomenally successful 
sequels reported to have sold more than 25,- 
000,000 copies worldwide. Burroughs’ novels 
relate in colourful, rather extravagant prose 
how Tarzan, the son of an English nobleman, 
is abandoned in the jungles of Africa, where 
he is adopted and raised by a tribe of great 
apes. In the course of a series of improba­
ble but exciting adventures he learns English, 
meets and falls in love with Jane, the daugh­
ter of an American scientist, and recovers his 
title. Tarzan of the Apes was made into a 
silent film in 1918, with lantem-jawed Elmo 
Lincoln as the first movie ape-man. More 
than a dozen actors have since swung through 
the trees as Tarzan, the most populär having 
been Johnny Weissmuller, a former Olympic 
swimming Champion. Tarzan has also been 
the hero of a populär comic strip and of nu­
merous adventures on radio and television.
Tasaday, small group of people living in 
the highland rain forest of Mindanao, in the 
Philippines. Before their existence was first 
reported by anthropological investigators in 
1971, the Tasaday, numbering about 25 indi- 
viduals, apparently had been living a virtually 
isolated, primitive (incorrectly labeled “Stone 
Age”) existence until they were discovered by 
nearby settled tribes in 1966. Visiting anthro- 
pologists found cave-dwelling food-gatherers 
whose subsistence was based on the wild yam; 
other foods included tadpoles, frogs, small 
fish, crabs, grubs, palm fmit, and wild ba­
nanas. The Tasaday were dressed only in loin- 
cloths and skirts made of orchid leaves, used 
only cmde stone tools (axes and scrapers) and 
wooden implements (fire drills and digging 
sticks), and had no weapons for hunting or 
war.

The discovery of the Tasaday was hailed 
as one of the most intriguing anthropological 
finds of the Century and received broad inter­
national media coverage. But questions about 
the authenticity of the Tasaday were raised in 
1986, when they were revisited and found to 
be wearing Westem clothing, using tools such 
as knives, mirrors, and other modern goods. 
It was asserted that their ethnic and cul­
tural identity were really a hoax perpetrated 
by officials of the regime of former Philip­
pine president Ferdinand Marcos in order 
to gamer Publicity and, eventually, to some- 
how profit from the management of Tasaday 
forestlands. According to these later reports, 
the Tasaday were actually members of the 
nearby, more culturally advanced Manubo- 
Blit or Tboli tribes who had acted the part of 
more primitive peoples at the prompting of 
Marcos’ assistant on national minorities. Nev­
ertheless, linguistic evidence obtained during 
the earlier anthropological study, however in­
complete, seemed to indicate that the Tasaday 
were indeed isolated, though the Philippine 
government may have encouraged the people 
to feign a more primitive life-style than that 
which they actually lived.

In 1988, on the advice of a Congressional 
investigative committee, President Corazon 
Aquino pronounced the Tasaday an authentic 
minority group, but many scholars remained 
skeptical, and hope of any conclusive evidence 
on either side of the controversy was begin­
ning to fade.
Tashauz, also spelled tasauz, oblast (prov­
ince), northern Turkmen Soviet Socialist Re­
public, with an area of 28,400 square miles 
(73,600 square km). Most of its predomi- 
nantly flat terrain is covered by the sands of 
the Kara-Kum Desert, but in the northeast 
it includes part of the fertile Khorezm oasis 
along the Amu Darya (river). The climate is 
Continental, and evaporation greatly exceeds 
the annual precipitation of 4 to 6 inches (100
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to 150 mm). The population is concentrated 
in the Khorezm oasis, in which cotton, alfalfa, 
grain, and melons are grown and silk produc­
tion is practiced. Sheep, goats, and camels are 
raised in the desert. Industry is represented 
by cotton gins and cottonseed mills. The pop­
ulation is about one-third urban. The only 
city is the capital, Tashauz. The fine ruins of 
Gurgandzh (Gurganj), which was the ancient 
capital of Khwärezm, lie near the modern set­
tlement of Kunya-Urgench. Pop. (1989 pre- 
lim.) 699,000.
Tashauz, also spelled tasauz, city and 
administrative centre of Tashauz oblast 
(province), Turkmen Soviet Socialist Repub­
lic, in the westem Khorezm oasis. The Sha- 
vat Canal divides the city into northem and 
southem sections. Originally a fort and the 
bazaar of westem Khwärezm, it became a 
town in 1924. The old, typically Asiatic part 
of the city lies north of the canal, while the 
new part, with its wide tree-lined streets, oc­
cupies the southem bank. The city developed 
particularly after the construction of the rail­
way in the 1950s. It has a cotton gin, food- 
processing plants, and vehicle-repair works 
and is a centre of carpet making. The city lies 
on the Chardzhou-Makat railway. Pop. (1989 
prelim.) 112,000.
tashbïh (Arabic: “assimilating”), in Isläm, an- 
thropomorphism, comparing God to created 
things. Both tashbïh and its opposite ta'fil 
(divesting God of all attributes) are regarded 
as sins in Islämic theology. The difficulty in 
dealing with the nature of God in Isläm arises 
from the seemingly contradictory views con­
tained in the Qur’an (Islämic scripture). On 
the one hand God is described as unique and 
not similar to anything that the mind can 
imagine; on the other hand he is referred to in 
the language of anthropomorphism—having 
eyes, ears, hands, and face, and sitting on his 
throne and talking and listening.

Some Muslim theologians argued that the 
Qur’än used such human concepts and idioms 
because there are no other means of delivering 
God’s message to man and urged that they be 
interpreted allegorically rather than literally. 
Al-Ashcari, a 10th-century Muslim theologian, 
asserted that the hands, eyes, and face of God 
and his sitting and talking must be recognized 
literally without asking how.

In the literature of the Süfis (Muslim mys­
tics) God is spoken of in the language and 
style of ordinary love poetry, which the Süfis 
interpret allegorically. This is done on the 
grounds that man is created after God’s own 
image. When Ibn al-'Arabl (Muslim mystic of 
the 12th Century) published his collection of 
poems Tarjumän al-ashwäq (“The Interpreter 
of Desires”), the Muslim orthodox rejected his 
claim of alluding to divine realities and ac­
cused him of actually celebrating the charms 
of his mistress. He wrote a lengthy interpreta­
tion of the poetic text to avoid the accusation 
of tashbïh.

Both tashbïh and ta'fil were avoided by 
many theologians who spoke rather of tanzfh 
(keeping God pure) and of tathbtt (confirm- 
ing God’s attributes). The major reason for 
the fear of tashbïh is that it can easily lead 
to paganism and idolatry, while tct\ïl leads to 
atheism.
Tashkent, oblast (province), northeastern 
Uzbek Soviet Socialist Republic, with an area 
of 6,025 square miles (15,600 square km). The 
northeast is mountainous, with peaks rising 
to 14,144 feet (4,311 m), while the South­
west is a plain intersected by the Akhangaran 
and Chirchik rivers, tributaries of the Syr 
River, which forms the southwestem bound­
ary. The climate is Continental, with a mild 
winter and a long, hot, dry summer; pre-
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cipitation is about 14-16 in. (350-400 mm) a 
year.

Women working in a cotton field on a kolkhoz 
(collective farm) in Tashkent oblast, Uzbek S.S.R.
Jacques Jangoux— Photo Researchers

Industrially, Tashkent is the most highly 
developed oblast in Uzbekistan. In addition 
to the machine-building, food-processing, and 
other light industries of the capital, Tashkent 
city, coal is mined at Angren and gold at 
Kosbulak. Almalyk is a centre of nonferrous 
metallurgy (copper, lead, and zinc) of the Ku- 
rama Mountains, while steel is produced from 
scrap metal at Bekabad, and fertilizers and 
machinery at Chirchik. Yangiyul and Pskent 
have light industries.

Cotton is the chief crop, though wheat, 
rice, jute, vegetables, and melons are also 
grown. Silkworms are bred; cattle are raised 
in the foothills and mountains, and sheep in 
the desert and semidesert regions. There are 
several hydroelectric power stations on the 
Chirchik. Pop. (1983 est.) 3,874,000.
Tashkent, capital of the Uzbek Soviet Social­
ist Republic, and the Soviet Union’s fourth 
largest city in population, after Moscow, 
Leningrad, and Kiev, and third largest city in 
area. It is situated at an altitude of 1,475-1,575 
ft (450-480 m) in the Chirchik Valley west 
of the Chatkal Mountains and is intersected

Market in the Uzbek quarter, Tashkent city, Uzbek 
S.S.R.
Stephanie Dinkins— Photo Researchers

by a series of canals from the Chirchik River. 
The city probably dates from the 2nd or the 
Ist Century bc and was variously known as 
Dzhadzh, Chachkent, Shashkent, and Binkent; 
the name Tashkent, which means “stone vil­
lage” in Uzbek, was first mentioned in the 
1 Ith Century.
An important centre of trade and handicrafts 

on the caravan routes to Europe and the Ori­
ent, the city was conquered by the Arabs at 
the beginning of the 8th Century and later be­
came part of the possessions of various Mus­
lim ruling lines before falling to the Mongols 
in the early 13th Century. It was subsequently 
ruled by the Timurids and Shaybänids and 
then led an independent existence before be­
ing annexed by the khanate of Kokand in 
1809. When it was captured by the Russians 
in 1865, it was a walled city of some 70,000 
inhabitants and already a leading centre of 
trade with Russia. In 1867 it was made the

administrative centre of the new govemorate 
general of Turkistan, and a new European 
city grew up beside the old native one. So­
viet mle was established by Russian colonists 
in November 1917 after an armed uprising. 
Tashkent remained the capital of the new 
Turkistan Autonomous S.S.R., but when the 
latter was split in 1924, Samarkand became 
the first capital of the Uzbek S.S.R. The Capi­
tal was transferred to Tashkent in 1930.

Today Tashkent is the main economie and 
cultural centre of Soviet Central Asia. Much of 
its industry is in some way connected with cot­
ton—agricultural and textile machinery and 
textiles. The city’s numerous institutions of 
higher education and research establishments 
include the university, founded in 1920, and 
various institutes of the Uzbek Academy of 
Sciences, set up in 1943. Another notable 
institution is the Navoi Public Library. The 
nine theatres, Uzbek and Russian, include the 
Navoi Theatre of Opera and Ballet. There is 
also a Palace of the Arts and several muse­
ums, parks, and stadiums. The city has been 
extensively rebuilt since an earthquake in 
1966 made 300,000 people homeless. A few 
15Ü1- and 16th-century religious buildings and 
mausoleums survive, including the Barakkhan 
Madrasah (theological school), which is the 
headquarters of the Muslim Board of Central 
Asia and Kazakhstan. Russians and Uzbeks 
comprise nearly 80 percent of the population, 
with minorities of Tatars, Jews, and Ukraini- 
ans. Pop. (1983 est.) 1,944,000.
Tashkent Agreement (Jan. 10, 1966), ac- 
cord signed by India’s prime minister Lal 
Bahadur Shastri (who died the next day) and 
Pakistan’s president Ayub Khan, ending the 
17-day war between Pakistan and India of Au­
gust-September 1965. A cease-fire had been 
secured by the United Nations Security Coun­
cil on Sept. 22, 1965.

The agreement was mediated by Soviet pre­
mier Aleksey Kosygin, who had invited the 
parties to Tashkent. The parties agreed to 
withdraw all armed forces to positions held 
before Aug. 5, 1965; to restore diplomatic re­
lations; and to discuss economie, refugee, and 
other questions. The agreement was criticized 
in India because it did not contain a no-war 
pact or any renunciation of guerrilla aggres- 
sion in Kashmir.
tashlikh, also spelled tashlik, or tashlich 
(Hebrew: “you will cast”), traditional Jewish 
religious ceremony, still observed by Orthodox 
Jews, that entails visiting a body of water af­
ter the afternoon service on Yom Kippur and 
reciting biblical verses expressing repentance 
and forgiveness of sins. One verse includes the 
words “ . . .  Thou wilt cast [tashlikh] all our 
sins into the depths of the sea” (Micah 7:19). 
The ritual at one time called for bread crumbs 
to be fed to fish to symbolize the wiping out 
of man’s past iniquities.

Contemporary Jews sometimes reflect this 
custom by turning their pockets inside out 
and brushing small particles into the water. 
Certain rabbinic sources interpret the ritual as 
guarantee of protection against the evil eye, 
while others interpret the custom as a re­
minder to God of the holiness of Isaac and 
his father Abraham, founder of the Jewish 
people.
Tasian culture, possibly the oldest known 
cultural phase in Upper Egypt (c. 4500 bc), 
best known from evidence found on the east 
bank of the Nile at al-Badäri and at Dahr 
Tasa. Tasian remains are somewhat inter- 
mingled with the materials of the subsequent 
Badarian stage, and although the total absence 
of metal and the more primitive appearance 
of its pottery would seem to argue for an ear­
lier date, it is also possible that the Tasian was 
contemporary with the Badarian. Archaeolog­
ical remains indicate that the Tasians were 
settled farmers who cultivated emmer wheat

and barley and raised herds of sheep and 
goats. Pottery vessels were reasonably well 
made, with open bowls and bag-shaped forms 
predominating. The dead were usually buried 
in straw coffins, with the bodies in crouching 
or bent positions.
Tasikmalaya, also spelled tasikmalaja, city 
and kabupaten (regency), Jawa Barat propinsi 
(West Java province), westem Java, Indonesia, 
located in the mountainous Preanger region, 
about 50 mi (80 km) southeast of Bandung, 
at an altitude of 1,151 ft (351 m). Roads and 
railway link it with Bandung to the northeast 
and Cilacap to the Southwest. The popula­
tion is made up of Javanese who are santri 
(“devout”) Muslims, with some Chinese and 
Indian settlers. A short-lived separate Muslim 
state, established in Tasikmalaya during 1948, 
was cmshed by Dutch forces. The city is a 
trading centre for agricultural produce includ­
ing rice, com (maize), peanuts (groundnuts), 
and mbber. Locally manufactured goods in­
clude purses, trays, handbags, floor mats, 
bowls, straw hats, and paper umbrellas. Tasik- 
mulaya is known for its rattan and pandanus 
woven goods and tussah silk printed by batik. 
There is a large mosque located in the city. 
Pop. (1980) city, 165,297; regency, 1,593,303.
Tasman, Abel Janszoon (b. 1603?, Lutje- 
gast, Neth.—d. probably before Oct. 22, 1659, 
certainly before Feb. 5, 1661), greatest of the 
Dutch navigators and explorers, who discov­
ered Tasmania, New Zealand, Tonga, and the 
Fiji Islands. On his first voyage (1642-43) in 
the service of the Dutch East India Company, 
Tasman explored the Indian Ocean, Austral­
asia, and the southem Pacific; on his second 
voyage (1644) he travelled in Australian and 
South Pacific waters.

Tasman entered the service of the Dutch 
East India Company in 1632 or 1633 and 
made his first voyage of exploration to Ceram 
(modem Seram) Island (in modem Indone­
sia) as captain of the “Mocha” in 1634. He 
sailed in 1639 under Comdr. Mathijs Hen- 
drickszoon Quast on an expedition in search 
of the “islands of gold and silver” in the seas 
east of Japan. After a series of trading voyages 
to Japan, Formosa, Cambodia, and Sumatra, 
he was chosen by the govemor general of the 
Dutch East Indies, Anthony van Diemen, to 
command the most ambitious of all Dutch 
voyages for the exploration of the Southem 
Hemisphere.

By 1642, Dutch navigators had discovered 
discontinuous Stretches of the westem coast of 
Australia, but whether these coasts were Con­
tinental and connected with the hypothetical 
southem continent of the Pacific remained 
unknown. Tasman was to solve this problem, 
following instmetions based on a memoir by 
Frans Jacobszoon Visscher, his chief pilot. He 
was to explore the Indian Ocean from west to 
east, south of the ordinary trade route, and, 
proceeding eastward into the Pacific (if this 
proved possible), to investigate the practicabil- 
ity of a sea passage eastward to Chile, to redis- 
cover the Solomon Islands of the Spaniards, 
and to explore New Guinea.

Leaving Batavia (modem Jakarta) on Aug. 
14, 1642, with two ships, the “Heemskerk” 
and “Zeehaen,” Tasman sailed to Mauritius 
(September 5-October 8), then southward and 
eastward, reaching his most southerly latitude 
of 49° S at about 94° E. Tuming north he 
discovered land on November 24 at 42° 20' 
S, and he skirted its southem shores, nam- 
ing it Van Diemen’s Land (now Tasmania). 
A council of officers on December 5 decided 
against further investigation, so he missed the 
opportunity of discovering Bass Strait. Con­
tinuing eastward, he sighted on December 13, 
at 42° 10' S, the coast of South Island, New 
Zealand, and explored it northward, entering 
the strait between North Island and South Is­
land, supposing it to be a bay. He left New 
Zealand on Jan. 4, 1643, at North Cape,



under the impression that he had probably 
discovered the west coast of the southem con­
tinent, which might be connected with the 
“Staten Landt” (Staten Island) discovered by
W.C. Schouten and Jacques Le Maire south 
of South America—hence the name of Staten 
Landt, which Tasman gave to his discovery 
in honour of the States General (the Dutch 
legislature).

Convinced by the swell that the passage to 
Chile existed, Tasman now tumed northeast, 
and on January 21 he discovered Tonga and 
on February 6 the Fiji Islands. Tuming north­
west, the ships reached New Guinea waters 
on April 1 and Batavia on June 14, 1643, 
completing a 10-month voyage on which only 
10 men had died from illness. Tasman had 
circumnavigated Australia without seeing it, 
thus establishing that it was separated from 
the hypothetical southem continent.

The council of the Company decided, how­
ever, that Tasman had been negligent in his 
investigation of the lands that he discovered 
and of the passage to Chile. They sent him on 
a new expedition to the “South Land” in 1644 
with instructions to establish the relationships 
of New Guinea, the “great known South Land” 
(westem Australia), Van Diemen’s Land, and 
the “unknown South Land.” Tasman sailed 
from Batavia on February 29, steering south­
east along the south coast of New Guinea, 
sailing southeast into Torres Strait (which he 
mistook for a shallow bay), coasting Aus­
tralia’s Gulf of Carpentaria, and then follow­
ing the north coast and then the west coast of 
Australia to 22° S.

Although he was rewarded with the rank of 
commander and was made a member of the 
Council of Justice of Batavia, his second voy­
age was also a disappointment to the Company 
because it had failed to reveal lands of po­
tential wealth. In 1647 Tasman commanded 
a trading fleet to Siam (now Thailand), and 
in the following year he commanded a war 
fleet against the Spaniards in the Philippines. 
He left the service of the Dutch East India 
Company several years later. (H.M.W.)
Tasman Geosyncline* a linear trough in the 
Earth’s cmst in which rocks of Paleozoic age 
(the Paleozoic era began 570 million years 
ago and ended 245 million years ago) were 
deposited in eastern Australia. Sedimentary 
and volcanic rocks accumulated in a broad 
beit extending from Tasmania on the south to 
Cape York on the north. Several orogenic or 
deformational events occurred during the ex­
istence of the Tasman Geosyncline, and these 
episodes folded and crumpled the rock strata. 
The most significant orogenies were the Be- 
nambran in Ordovician time, the Bowning in 
Late Silurian, the Tabberabberan in Middle 
Devonian, the Kanimblan in Early Carbonif­
erous, and the Hunter-Bowen in Permian 
time. Younger, post-Paleozoic rocks are es- 
sentially flat-lying above the strata produced 
in the Tasman Geosyncline, thus attesting to 
the stability of eastem Australia since Permian 
time.
Tasman Peninsula, peninsula in southeast­
em Tasmania, Australia, connected to the 
Forestier Peninsula to the north by a narrow 
isthmus, Eaglehawk Neck. Measuring 17 by 
12 miles (27 by 19 km) and occupying 200 
square miles (520 square km), the peninsula 
comprises three arms bounded by Storm Bay 
(west), Norfolk Bay (north), and the Tasman 
Sea. Its heavily wooded hills rise to more 
than 1,500 feet (460 m). The coastline is very 
much embayed and eroded into sea cliffs, 
Stacks (isolated, vertical rock formations), and 
blowholes, into which waves rush to form 
fountains on the shore.

The peninsula was explored by the Dutch 
navigator Abel Tasman in 1642. Not until 
1830, however, was a settlement established, a 
penal colony at Port Arthur on the south coast. 
The partially restored mins of the colony are

now a tourist attraction. Several small resort 
towns and the local fmit orchards and sheep 
farms are linked to Hobart (60 miles west) by 
the Arthur Highway. The entire peninsula has 
been registered as part of Australia’s National 
Estate (places preserved as part of Australia’s 
national heritagé).
Tasman Sea, section of the southwestem 
Pacific Ocean, between the southeastem coast 
of Australia and Tasmania on the west and 
New Zealand on the east; it merges with the 
Coral Sea to the north and encloses a body 
of water about 1,400 miles (2,250 km) wide 
and 900,000 square miles (2,300,000 square 
km) in area. Bass Strait (between Tasmania 
and Australia) leads Southwest to the Indian 
Ocean, and Cook Strait (between North and 
South islands, New Zealand) leads east to the 
Pacific.

The sea was named for the Dutch naviga­
tor Abel Janszoon Tasman, who navigated 
it in 1642. lts New Zealand and Australian 
shorelines were explored in the 1770s by the 
British mariner Captain James Cook and oth­
ers. With maximum depth exceeding 17,000 
feet (5,200 m), the seafloor’s most distinc- 
tive feature is the Tasman Basin. The South 
Equatorial Current and trade wind drift feed 
the southerly moving East Australian Current, 
which is the dominant influence along the 
Australian coast. From July to December its 
effect is minimal, and colder waters from the 
south may penetrate as far north as latitude 
32° S. Lord Howe Island, situated at this 
parallel, represents the most southerly devel­
opment of a modem coral reef. In the eastem 
Tasman Sea, surface circulation is controlled 
by a stream from the westem Pacific from 
January to June and by colder sub-Antarctic 
water moving north through Cook Strait from 
July to December. These various currents tend 
to make the southem Tasman Sea generally 
temperate in climate and the north subtropi­
cal. Lying in the belt of westerly winds known 
as the “roaring forties,” the sea is noted for 
its storminess. The sea is crossed by shipping 
lanes between New Zealand and southeastem 
Australia and Tasmania, and its economie 
resources include fisheries and petroleum de­
posits in the Gippsland Basin at the eastem 
end of Bass Strait.
Tasmania, formerly van diemen’s land, is­
land state of Australia, lying off the southeast­
em corner of the continent.

A brief treatment of Tasmania follows. For 
füll treatment, see macropaedia: Australia.

The triangulär main island of Tasmania is 
separated from Victoria state on the Australian 
mainland by the Bass Strait, which connects 
the Tasman Sea, on the island’s east coast, 
with the Indian Ocean, which it fronts on the 
Southwest. In addition to Tasmania island, 
the state comprises Bmny Island, just off the 
southeast coast near the Tasmanian capital of 
Hobart; King and Flinders islands in the Bass 
Strait; numerous smaller islands off the coast 
of the main island; and subantarctic Mac- 
quarie Island, lying about 900 miles (1,450 
km) to the southeast. The latitude and climate 
of the main island are broadly comparable to 
those of northem California or northwestem 
Spain.

The state owes its name to Abel Tasman, 
the Dutch navigator who first sighted the is­
land in 1642. Until 1856, however, it was 
known as Van Diemen’s Land, after Anthony 
van Diemen, the Dutch colonial administrator 
who had sent Tasman on his voyage of explo­
ration. The island is essentially mountainous 
and has much of Australia’s hydroelectric- 
power potential.

Except for areas in the northwest, Tasmanian 
soils are low in fertility. The island has a hu­
mid, equable climate. In general, the wettest 
areas have temperate rain forest, especially 
of beech and myrtle; areas having 30 to 60 
inches (750 to 1,500 mm) of rain annually
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have good-quality eucalyptus forest, and the 
dry areas have poor-quality eucalyptus forest 
or savanna woodland.

Animal wildlife is virtually absent from the 
true rain forests but abounds in the extensive 
eucalyptus forest. Among the birds are the 
honey eaters, the black jay, black magpie, the 
black cockatoo, and various parrots. Among 
the mammals are the wallaby, brush and ring- 
tailed opossum, and the marsupial camivores, 
such as the native cat, tiger cat, and Tas­
manian devil. The sedgeland and moorland 
are distinctive habitats for the wombat and 
the Coastal heath for the green rosella and 
the egg-laying mammals, the platypus and the 
echidna.

Tasmania’s resources are highly diversified. 
Important mineral deposits include iron at 
Savage River; zinc, lead, and copper at Rose- 
bery; copper at Queenstown; and tin and 
tungsten in the northeast; poor-quality coal 
abounds in Fingal valley, but it is of declining 
importance. In the centre and the west there is 
hydroelectric-power development. The west­
em forests fumish both hardwoods and the 
raw materials for pulp and paper industries. 
Dairying and mixed farming characterize the 
werter north; the drier midlands and the east 
coast have extensive sheep grazing, and the 
southeast specializes in horticulture. The di­
versity of resource development in Tasmania 
is reflected in the proportionate contribution 
of each primary industry to the combined 
value of primary production: mining generally 
contributes about one-quarter, dairying one- 
fifth, wool production one-sixth, fruit pro­
duction one-seventh, and forestry one-eighth. 
Secondary industries are approximately twice 
as important in total value of production as 
are the primary industries. Foremost among 
the secondary industries are the electrometal- 
lurgical and electrochemical specialties depen­
dent on cheap power provided by the Hydro- 
Electric Commission.

The original Tasmanians, now extinct, were 
a Negrito people who numbered some 2,000 
at the time of European settlement in the early 
19th Century. The last full-blooded Tasmanian 
died in 1876 on Flinders Island, where the 
people had been sent. In the 1980s the popu­
lation of Tasmania was distinctive because it 
had the highest proportion of people bom in 
Australia.

The state parliament (located at Hobart, the 
state capital) comprises a House of Assem­
bly, with 35 members elected by proportional 
representation, and a Legislative Council, tra­
ditionally a largely nonpartisan house with 19 
single-member constituencies. The main po­
litical parties are the Australian Labor Party 
and the Liberal Party of Australia.

The state assists deserted wives or husbands 
with children, wives with husbands in prison, 
and neglected or deserted children, but most 
social welfare is the responsibility of the na­
tional government. Two-thirds of all Tasma­
nian homes are owner-occupied, and apart- 
ments make up less than one-tenth of all 
dwellings.

For its small population, Tasmania has a 
remarkably vigorous cultural life. This may 
be due in part to the University of Tasma­
nia (founded 1890) and to the matriculation 
colleges (which function as an intermediate 
step between the more disciplined high school 
and the university), a Tasmanian innovation 
in the 1960s. There are numerous amateur 
musical groups ranging from füll orchestra 
to ensemble, as well as several choral soci­
eties and repertory Companies. The Australian 
Broadcasting Commission, with financial sup­
port from the Hobart and Launceston city 
councils, maintains the Tasmanian Symphony 
Orchestra. Tasmania has well-established film 
festivals and eisteddfods (Welsh bardic poetry



Tasmanian 572

festivals). Area 26,200 square miles (67,800 
square km). Pop. (1988 est.) 448,100.
Tasmanian, any of an extinct Australoid pop­
ulation of Tasmania. The Tasmanians were an 
isolate population of Aboriginal Australians, 
not a separate or distinctive population, who 
were cut off from the mainland when a gen­
eral rise in the sea level flooded the Bass 
Strait about 10,000 years ago. Their popula­
tion upon the arrival of European explorers 
in the 17th and 18th centuries has been esti­
mated at about 4,000. They were a relatively 
short people, with generally Australoid physi­
cal characteristics. They spoke languages that 
were unintelligible to mainland Aborigines.

The island was divided among several tribes 
speaking different dialects, each with a delim- 
ited hunting territory. Subsistence was based 
on hunting land and sea mammals and col­
lecting shellfish and vegetable food. In warm 
months the Tasmanians moved through the 
open forest and moorlands of the interior in 
bands or family groups of 15 to 50 people; in 
colder months they moved to the coast. Occa­
sionally, bands gathered together for a corrob- 
oree (a dance celebrating important events), a 
hunt, or for protection against attack.

Wooden spears, waddies (clubs or throwing 
sticks), and flaked stone tools and weapons 
were produced. Bone implements, basketry, 
and bark canoes for Coastal travel were also 
made. A few rock carvings depicting natural 
objects and conventionalized symbols have 
survived; these may have been associated with 
magie to increase the food supply.

The first permanent white settlement was 
made in Tasmania in 1803; in 1804 an unpro- 
voked attack by whites on a group of Tasmani­
ans was the first episode in the Black War. The 
whites treated the Aborigines as subhumans, 
seizing their hunting grounds, depleting their 
food supply, attacking the women, and killing 
the men. Tasmanian attempts to resist were 
met with the superior weaponry and force of 
the Europeans. Between 1831 and 1835, in 
a final effort at conciliation and to prevent 
the extermination of the approximately 200 
remaining Tasmanians, the Aborigines were 
removed to Flinders Island. Their social orga­
nization and traditional way of life destroyed, 
subjected to alien disease and attempts to 
“civilize” them, they soon died. Truganini (d. 
1876), a Tasmanian woman who aided the 
resettlement on Flinders Island, was the last 
member of the population in Tasmania. An­
other Tasmanian woman is said to have sur­
vived on Kangaroo Island in South Australia 
until 1888. A few colonies of mixed descen­
dants of Tasmanian and other Aborigines and 
whites survive.
Tasmanian cedar, any of three species of 
evergreen conifers of the genus Athrotaxis, of 
the deciduous cypress family (Taxodiaceae), 
native to the temperate rain forests of Tasma­
nia. Two of the species are small trees, 6 to 12 
m (20 to 40 feet) tall and 1 to 1.5 m (3 to 5 
feet) in circumference, occasionally grown as 
omamentals; the third, King William pine (A. 
selaginoides), is a timber tree that may grow 
as high as 30 m (100 feet) and as large in cir­
cumference as 2.7 m (9 feet). Its dark green, 
leathery leaves contain considerable amounts 
of limonene and other volatile oils.
Tasmanian devil (Sarcophilus harrisii, some­
times S. ursinus), mammal of the marsupial 
family Dasyuridae, with a stocky body and 
large squarish head, together 50 to 80 cm (20 
to 31 inches) long, and a 23- to 30-centimetre 
(9- to 12-inch) bushy tail: its appearance is 
vaguely bearlike. The coat is black mixed with 
brown, and there is a whitish breastmark; 
sometimes the rump and sides are white- 
marked, too. The Tasmanian devil, which has

Tasm anian devil {Sarcophilus  harrisii)
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large jaws and strong teeth, is named for its 
devilish expression, husky snarl, and often bad 
temper. It captures animals as large as walla- 
bies but eats carrion as well. After a gestation 
period of 31 days, the female produces three 
or four young, which remain in the pouch 
for about five months. The Tasmanian devil, 
recently extinct on the Australian mainland, 
survives in Tasmania in remote rocky areas.
Tasmanian languages, extinct languages 
spoken before 1877 by the indigenous peo­
ple of Tasmania, who are also now extinct. 
No relationship between the Tasmanian lan­
guages and any other languages of the world 
has been discovered. Scholars originally di­
vided the Tasmanian languages, all of which 
were related to each other, into two groups, 
a westem group (spoken in westem Tasmania 
and northem Tasmania) and an eastern group 
containing the three languages of eastem Tas­
mania. More recent studies suggest that there 
may have been eight or more languages.
Tasmanian wolf, also called t a s m a n i a n  
t i g e r , or THYLACiNE (Thylacinus cyno- 
cephalus), largest marsupial camivore of re­
cent times, placed by some authors in the 
family Dasyuridae and by others separated as 
Thylacinidae. A slender, fox-faced animal, the 
Tasmanian wolf measured 100 to 130 cm (40 
to 50 inches) long, including its 50- to 65- 
centimetre (20- to 26-inch) tail. The Tasma­
nian wolf was yellowish brown, with about 
16 to 18 dark bars on the back and rump. It

Tasm anian wolf {Thylacinus  cynocephalus)
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hunted at night for wallabies and birds. In a 
shallow pouch, opening rearward, the female 
carried two to four young at a time.

The Tasmanian wolf, which had also been 
found on the Australian mainland and New 
Guinea, was confined to Tasmania in historie 
times. Competition with the imported dingo 
led to its disappearance on the mainland. It 
was widely hunted in Tasmania by incoming 
Europeans because it was considered a threat 
to domestic sheep. Rare by 1914, the Tasma­
nian wolf is now thought to be extinct.
tasmiyah (Isläm): see basmalah.
Tass, abbreviation of t e l e g r a f n o e  a g e n ­
t s  v o  s o v e t s k o v o  s o y u z a  (Russian: “Tele­
graph Agency of the Soviet Union”), official 
news agency of the Soviet Union, and one of 
the world’s major international wire services, 
distributing news throughout the Soviet Union 
and the rest of the world. It was established 
by the Soviet government in 1925 to replace 
the first Revolutionary news agency, Rosta,

which had taken over the tsarist news agency 
in Petrograd.

Tass is an agency of the Soviet government 
and is responsible to the Council of Minis­
ters. It has an estimated 10,000 subscribers. 
Its extensive national news networks are the 
main source of news for all Soviet newspapers 
and radio and television stations. It has news 
bureaus and correspondents in more than 100 
countries, and international clients include the 
wire services of most developed Westem na­
tions as well as Soviet-bloc and Third World 
countries. International service is transmitted 
in Russian, English, French, German, Span­
ish, and Arabic. Tass dispatches on matters of 
public policy, and international affairs reflect 
the official line of the Soviet government.
Tassie, James (b. July 15, 1735, Pollok- 
shaws, near Glasgow, Scot.—d. June 1, 1799, 
London, Eng.), Scottish gern engraver and 
modeler known for reproductions of engraved 
gems and for portrait medallions (round or 
oval tablets bearing figures), both made from 
a hard, fine-textured substance that he devel­
oped with a physician, Henry Quin.

Tassie originally worked as a stonemason, 
studying modeling at the Foulis Academy, 
Glasgow, during the same period. In 1763 
he moved to Dublin, where he worked as 
laboratory assistant to Quin, whose hobby 
was copying antique gems. Together they de- 
vised a white enamel composition especially 
suited for gemstone replicas. The formula re­
mained secret, shared only by Tassie’s nephew 
William Tassie (1777-1860), also a modeler, 
who worked with him. Later analysis of the 
material indicated that it was a glass of high 
lead content, readily fusible, and capable of 
taking an impression from a mold or matrix 
upon attaining a pasty consistency. (The term 
paste has come to be applied to all special 
glasses used for imitation gems because the 
ingredients are mixed in a wet state.) Tassie 
made his pastes in both opaque and trans­
parent forms and coloured them to resemble 
a great variety of gems. He made both the 
sunken, engraved designs known as intaglios 
and the relief designs called cameos.

In 1766 Tassie moved to London, where he 
received commissions to duplicate many fa­
mous gems, both ancient and modem. In the 
early 1780s he was commissioned by Cather­
ine the Great, empress of Russia, to reproduce 
thousands of pieces for her famous collection, 
which is now at the Hermitage, Leningrad.

Tassie’s Catalogue of Impressions in Sulphur 
of Antique and Modern Gems (1775) listed 
pastes in intaglio and cameo forms sold di­
rectly by him and also by London jewelers. 
In 1791 A Descriptive Catalogue of a General 
Collection of Ancient and Modern Gems, il­
lustrated with 57 plates and describing more 
than 15,000 reproductions, was issued.

Tassie supplied molds for many pieces cast 
by the Wedgwood pottery factory, including 
those for most of the intaglios and cameos 
listed in their 1773 catalog. In about 1793 
he made the first piaster cast of the Port­
land vase, an ancient Roman vase of blue- 
black glass decorated with white figures, which 
Wedgwood reproduced in jasperware, a fine- 
grained unglazed stoneware.

Tassie’s portrait medallions, his best-known 
original works, included many eminent con- 
temporaries among their subjects. They were 
modeled from life in wax and cast in white 
paste. A collection of more than 150 of his 
medallions is at the Scottish National Portrait 
Gallery, Edinburgh.

After Tassie’s death his nephew continued to 
make gern reproductions, among them addi­
tional pieces for the Russian imperial collec­
tion, and also made original portrait medal­
lions, including two of his uncle. His paste 
seals and gems, inscribed with mottoes and 
emblems, were especially populär, and he pub­
lished catalogs of such pieces in 1816, 1820,



and 1830. Adding to the collection started by 
his uncle, he eventually gathered a famous 
collection of more than 20,000 pieces, includ­
ing original works by several artists who had 
been employed by his uncle. William Tassie 
retired in 1840, after working for 40 years. 
He willed many molds and impressions to 
the Board of Manufactures, Edinburgh, and 
these items were later included in collections 
at the Scottish National Portrait Gallery and 
the National Gallery of Scotland.
Tassigny, Jean de Lattre de: see Lattre de 
Tassigny, Jean de.
Tassili-n-Ajjer, area in Southern Algeria 
where prehistorie rock paintings were discov­
ered in the 19th Century. A plateau in the cen­
tral Sahara, the area is characterized by high 
cliffs, whose sides are covered with painted 
scenes. Scholars and archaeologists have been 
unable to date the rock paintings definitively, 
and all that is known about the people who 
lived at the time the paintings were created 
is what can be determined from studying the 
paintings themselves.

The rock paintings at Tassili fall into three 
major stylistic divisions. These divisions are 
not based on the relative ages of the paintings, 
as it is assumed that the three styles could 
have existed concurrently. Some paintings are 
executed in what is called the “archaic” style: 
broad planes of colour enclosed by outlines 
of dark purpie. Large animal and human fig­
ures—many of the latter masked—are painted

Rock painting of herdsmen and cattle, Tin 
Tazarift, Tassili-n-Ajjer, Alg.
J.D. Lajoux

in this style. Geometrie abstract symbols are 
placed throughout the scenes. In a second, 
more naturalistic style, humans and animals 
are portrayed in great detail in numerous 
scenes showing cattle running and herdsmen 
with bows. The third, more “cubist” style uti- 
lizes a broken treatment of form in which 
dark shapes are divided by light areas. The 
wheel is first depicted in this style.

Stone forms, which were probably used as 
tomb sculpture, have also been found at the 
Tassili site. They are monumental forms, fre­
quently symbolizing the genitals. Although 
there was a considerable amount of stone 
painting, the early inhabitants of Tassili appar­
ently did not produce much stone carving or 
engraving. Because scholars have been unable 
to decipher the hieroglyphic language that is 
engraved on the rocks, the significance of the 
art forms and the explanation for the prolific 
artistic production concentrated in this partic­
ular area remains a mystery.
Tasso, Torquato (b. March 11, 1544, Sor- 
rento, Kingdom of Naples [Italy]—d. April 
25, 1595, Rome), greatest Italian poet of the

Torquato Tasso, detail of an oil 
painting by Federico Zuccari, 1594; in 
a private collection
By courtesy of L. Locatelli-Milesi-Tombini, Bergamo,
Italy

late Renaissance, celebrated for his heroic 
epic poem Gerusalemme Über ata (1581; 
“Jerusalem Liberated”), dealing with the cap­
ture of Jerusalem during the First Crusade.

Early life and works. Tasso was the son 
of Bemardo Tasso, a poet and courtier, and 
of Porzia de’ Rossi. His childhood was over- 
shadowed by family misfortunes: his father 
followed the prince of Salerno into exile in 
1552; the family estates were confiscated; his 
mother died in 1556; and there was subse­
quent litigation about her dowry. Tasso joined 
his father in Rome in 1554 and two years later 
at the court of the duke of Urbino, where he 
was educated with the duke’s son. His imag- 
ination had already been fired by stories of 
the Crusades, and he was struck in 1558 by 
news of an attack by the Turks on Sorrento, 
where his sister Cornelia narrowly escaped the 
accompanying massacre.

While in Venice the following year, Tasso 
began to write an epic in ottava rima (an 
Italian stanza of eight 11-syllabled lines), 
Gerusalemme, about the First Crusade (which 
recovered Jerusalem from the Turks in 1099). 
He soon interrupted its composition, proba­
bly realizing that he was too inexperienced to 
write a historical epic, and tumed to themes 
of chivalry. The resulting Rinaldo exhibited 
his technical ability but not as yet his poetic 
genius.

In 1560 he was sent to study law in Padua 
and there met the humanist and critic Spe- 
rone Speroni, under whose guidance he stud­
ied Aristotle’s Poetics. It was probably then 
that he started writing his Discorsi delVarte 
poëtica (“Treatise on the Art of Poetry”), ex- 
plaining therein his qualified acceptance of 
the mies supposedly laid down by Aristotle in 
4th-century-ßc Greece. (For instance, Tasso 
maintained that unity of action should not 
exclude a variety of episodes.)

In 1565 Tasso entered the service of Luigi, 
Cardinal d’Este, and frequented the court of 
Duke Alfonso II d’Este at Ferrara, where he 
enjoyed the patronage of the duke’s sisters, 
Lucrezia and Leonora, for whom he wrote 
some of his finest lyrical poems. In 1569 his 
father died; the following year Lucrezia left 
Ferrara, and Tasso followed the Cardinal to 
Paris, where he met a fellow poet, the French- 
man Pierre Ronsard. Back in Ferrara in 1571, 
he became one of the duke’s courtiers and 
devoted himself to intense poetic activity. In 
1573 he wrote the pastoral drama Aminta, 
which transcends the Convention of artificial 
rusticity with the sensuous, lyrical inspiration 
of its picture of Arcadia. The tone of Aminta 
is lyrical rather than dramatic; the play pre­
sents with great delicacy of feeling a series of 
vignettes that culminate in the shepherd Am- 
inta’s long-sought attainment of his beloved, 
Silvia. The play reflects in its idealization of

573 Tasso, Torquato

court life the ephemeral period of happiness 
Tasso had enjoyed at Ferrara.

Composition of the Gerusalemme liberata. 
In 1575 Tasso completed his masterpiece, the 
Gerusalemme liberata, on which he had been 
working since his stay in Padua. In this epic 
poem Tasso narrates the actions of the Chris­
tian army led by Godfrey of Bouillon during 
the last months of the First Cmsade, culmi- 
nating in the conquest of Jerusalem and the 
Battle of Ascalon. To the poem’s principal 
historical action Tasso added a number of 
imaginary episodes in which his lyrical and 
hedonistic imagination could find free expres­
sion. The most prominent of these episodes is 
the story of the Italian hero Rinaldo, includ­
ing his rebellion, his love for the Saracen girl 
Armida, and his repentance and decisive par­
ticipation in the final battle. Tasso also added 
the story of the Italian hero Tancred and his 
love for the beautiful Saracen Clorinda, whom 
Tancred unwittingly kills in battle; the secret 
passion of Erminia, princess of Antioch, for 
Tancred; and the intervention of supematu­
ral forces in favour of Aladino, the king of 
Jerusalem.

In composing the Liberata, Tasso tried to 
establish a balance between the moral aspi- 
rations of his times and his own sensuous 
inspiration, and between the requirements of 
the formal mies laid down for the epic by Re­
naissance scholars and the impulse of his own 
lyrical fantasy. He succeeded in reconciling 
invention with historical tmth by adding the 
aforementioned romantic and idyllic episodes 
to the firm groundwork of the principal his­
torical action. These episodes contribute much 
of the lyrical charm that the poem possesses.

Aware of his epie’s poetic novelty, Tasso 
went to Rome in order to arrange its revi­
sion by a group of critics. Back in Ferrara 
in 1576, he started revising his work in a 
contradictory mood, in which he feit the urge 
both to accept the criticism he himself had 
sought and yet to rebel against this kind of 
authority. He developed a persecution mania, 
accompanied by unwarranted scmples about 
his own religious orthodoxy, and the follow­
ing years were characterized by sudden depar- 
tures from Ferrara and by violent crises, the 
latter culminating in his incarceration in the 
hospital of Santa Anna (1579-86) by order of 
the duke of Ferrara. During his confinement 
Tasso wrote a number of philosophical and 
moral dialogues that, together with his nu­
merous letters, are among the best examples 
of 16th-century Italian prose. In 1581 the first 
editions of the Gerusalemme liberata and por- 
tions of the Rime e prose were published. A 
long controversy started among Italian critics 
on the respective merits of his epic and of 
its immediate predecessor, Ludovico Ariosto’s 
chivalric poem Orlando furioso, Tasso himself 
taking part in the controversy with an Apolo- 
gia.

In July 1586 Tasso was released from Santa 
Anna, thanks to the intervention of Vincenzo 
Gonzaga, prince of Mantua, who received him 
at his court. After a revival of Creative inspi­
ration—at Mantua he completed his tragedy 
Galealto, retitled Re Torrismondo—he re- 
lapsed into his usual inquietude and fled from 
Mantua, wandering mainly between Rome 
and Naples, where he composed his religious 
poems Monte Oliveto and Le sette giornate 
del mondo creato. In May 1592 he was given 
hospitality in Rome by Cardinal Cinzio Al- 
dobrandini, a nephew of Pope Clement VIII. 
To this patron he dedicated a new version of 
his epic (Gerusalemme conquistata, published 
1593), a poetic failure that reveals the extent 
of Tasso’s final Submission to the moral and 
literary prejudices of the times. After writing 
two more religious poems (Lagrime di Maria 
Vergine and Lagrime di Gesü Cristo), in June
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1594 he went to Naples again, where his Dis- 
corsi del poema eroico was published. In the 
Discorsi he tried to justify the new version of 
his epic according to his modified conception 
of poetic art. On Tasso’s return to Rome in 
November 1594, the pope granted him an 
annual pension and promised to make him 
poet laureate. But Tasso feil ill in the follow­
ing March, was moved to the convent of San 
Onofrio, and died within a few weeks. 
Reputation and influence. It was not long 

before Gerusalemme liberata was translated 
and imitated in many European languages, but 
its mixed reception following publication ag- 
gravated Tasso’s melancholie disposition. This 
melancholy was partly caused by a contrast 
between his hedonistic ideals—as displayed 
in his pastoral drama Aminta—and his reli­
gious aspirations in accordance with the rigid 
morality of the Counter-Reformation, the Ro­
man Catholic church’s movement of revival 
in answer to Protestantism. The restlessness of 
the poet’s life, his mental illness, his supposed 
romantic loves, and his alleged persecutions 
all gave rise to a legend about the man: Tasso 
became a literary subject first in 17th-century 
Italy and then in 18th- and 19th-century Eu­
rope, being finally represented as the man of 
genius who is misunderstood and persecuted. 
Modem criticism refers the peculiarities of his 
life and character to the moral incertitude of 
the times. (G.A./Ed.)
m a j o r  w o r k s . P o em s. R in a ld o  (1562; trans, 
by J. Hoole, 1792); R im e  (1581-87; a few po­
ems translated into English, including those by 
C. Chorley, F ro m  th e  I ta lia n  o f  T a s s o ’s Son n ets, 
1867); G e ru sa le m m e  lib e ra ta  (pirated ed. pub. as 
II G ojfredo, 1580; Ist authorized ed., 1581; trans, 
by R. Carew, G o d frey  o f  B u llo ign e; or, th e  R e- 
coverie  o f  H ie ru sa lem , with Italian text, 1594; by 
E. Fairfax as G odfrey  o f  B u llo ign e; or, th e  R ecov- 
erie  o f  Ieru sa lem , 1600; J.K. James, 2 vol., 1884); 
G e ru sa le m m e  co n q u is ta ta  (1593); M o n te  O live to  
(1605); M o n d o  c rea to  (I  d u e  p r im i g io rn i d e l  
m o n d o  creato, 1600; L e  s e tte  g io r n a te  d e l m o n d o  
creato , 1607).

D ra m a . L  A m in ta  (performed 1573; pub. 1581; 
trans, by A. Fraunce, 1591; by L.E. Lord, 1931, 
reprinted 1979); R e  T o rr ism o n d o  (1587).

Prose. D isco rs i de lV arte  p o ë tic a  (pub. 1587; 
rewritten as D isco rsi d e l p o e m a  eroico , pub. 1594; 
Eng. trans, with notes by Mariella Gavalchini and 
Irene Samuel, D isco u rses  on  th e  H e ro ic  P o em , 
1973); A p o lo g ia , 2 pt. (1585); D ia lo g h i (written 
1578-94; pub. 1581 and afterward); L e tte r e  (1587 
and afterward).
b i b l i o g r a p h y . S ta n d a rd  e d itio n s . L e  R im e  d i  
T o rq u a to  T a sso  by Angelo Solerti, 3 vol. (1898— 
1902), is still fundamental; G e ru sa le m m e  libera ta , 
by Lanfranco Caretti (1957, reprinted 1974), is 
the nearest to a critical edition; A m in ta , by Bar- 
tolo T. Sozzi (1957); G e ru sa le m m e  con qu is ta ta , 
by Luigi Bonfigli (1934); D ia lo g h i, by Ezio Rai- 
mondi, 3 vol. (1958), a critical edition; L e  L e t­
te re  d i  T orqu a to  T asso , 5 vol. (1852-55), and L e  
P ro se  d ive rse  d i  T o rq u a to  Tasso , 2 vol. (1875), by 
Cesare Guasti; A p p en d ic e  a lle  o p ere  in p rosa , by 
Angelo Solerti (1892); O p ere  m in o r i in  versi, by 
Angelo Solerti, 3 vol. (1891-95); M o n d o  creato , 
by G. Petrocchi (1951), a critical edition; II re  
T o rr ism o n d o  in O pere, by Bartolo T. Sozzi, vol. 2 
(1956, reprinted 1974); D isco rs i de lV arte  p o ë tic a  e  
d e l p o e m a  eroico , by Luigi Poma (1964), a critical 
edition.

B io g ra p h ica l a n d  c r it ica l s tu d ie s. Angelo So­
lerti, V ita  d i  T o rq u a to  T a sso  (1895), a detailed 
biography with an appendix of documents; Lan­
franco Caretti, A rio s to  e  T a sso  (1961), a valuable 
introduction to the study of Tasso’s poetry con­
sidered in relation to the contemporary historical 
climate; C.P. Brand, T o rq u a to  T asso: A  S tu d y  
o f  th e  P o e t a n d  o f  H is  C o n tr ib u tio n  to  E n g lish  
L ite ra tu re  (1965), includes a revaluation of the 
G e ru sa le m m e  co n q u is ta ta  and an original study of 
the poet’s fortunes in England.
Tassoni, Alessandro (b. Sept. 28, 1565, 
Modena, duchy of Modena [Italy]—d. April

25, 1635, Modena), Italian political writer, 
literary critic, and poet, remembered for his 
mock-heroic satiric poem La secchia rapita 
(The Rapé of the Buchet), the earliest and, 
according to most critics, the best of many 
Italian works in that genre.

Educated at the universities of Bologna, Pisa, 
and Ferrara in civil and canon law, Tas­
soni joined the linguistically conservative Ac- 
cademia della Crusca in 1589. The greater 
part of his life was spent in the service of vari­
ous cardinals in Rome. Among his numerous 
prose works, the most interesting are an attack 
on Petrarch and his followers, Considerazioni 
sopra le rime del Petrarca (1609; “Observa­
tions on Petrarch’s Poems”), together with a 
collection of philosophical, literary, scientific, 
and political thoughts, Died libri di pensieri 
diversi di Alessandro Tassoni (1620; “Ten 
Books of Diverse Thoughts of Alessandro Tas­
soni”).

Tassoni’s best-known work, La secchia rapita 
(1622), is based on the early 14th-century 
warfare between the Italian cities of Bologna 
and Modena, during which the Modenese cap­
tured the bücket from Bologna’s town well as 
a trophy. (The bücket remains on display in 
Modena’s cathedral.) In Tassoni’s poem the 
Bolognese offer entire towns and groups of 
hostages for their bücket, and every episode, 
beginning seriously, ends in some hilarious 
absurdity.
taste, also called g u s t a t i o n , the detection 
and identification by the sensory system of 
dissolved Chemicals placed in contact with 
some part of an animal. Because the term 
taste is commonly associated with the famil­
iar oral taste buds of vertebrates, many au­
thorities prefer the term contact chemorecep- 
tion, which has a broader connotation. Many 
invertebrates, such as insects, have contact 
chemoreceptors on the extemal mouthparts, 
ovipositor (egg-laying organ), tarsi (tips of the 
feet), or antennae.

Great Variation usually exists in the degree 
of specificity in the response of the individual 
chemoreceptor cells of a single animal. Some 
cells respond to a wide variety of Chemicals; 
others are responsive only to a single Chem i­
cal. See chemoreception; tongue.
tat tvam asi (Sanskrit: “thou art that”), in 
Hindu philosophy, the famous expression of 
the relationship between the individual and 
the absolute. The statement is frequently re- 
peated in the sixth chapter of the Chändogya 
Upani$ad (c. 600 b c ), as the teacher Uddälaka 
Aruni instructs his son in the nature of the 
supreme reality. The identity expressed in this 
judgment was variously interpreted by the dif­
ferent schools of the orthodox philosophy of 
Vedänta. The phrase was given its most literal 
interpretation by the 8th-9th-century thinker 
Sankara of the Advaita (Nondualist) school, 
for whom the Statement was one of the great 
assertions fundamental to his doctrine.
Tata, commune rurale and oasis, southwest­
em Morocco. Situated in an arid region at 
the extreme northwestem edge of the Sahara, 
Tata oasis is located in a canyon watered by 
three wadis descending from Mount Bani, an 
outlier of the Anti-Atlas mountains. The oa­
sis contains about 30 ksars (fortified villages) 
with houses built out of pink clay. The inhab­
itants of the region include the Shluh Berbers, 
a seminomadic tribe who live in fortified vil­
lages and graze sheep, and the Harätin, a peo­
ple of mixed Negroid descent who live with 
the Berber pastoralists and eam their living as 
agricultural labourers. Crops cultivated in the 
region’s date-palm settlements include olives, 
lemons, oranges, almonds, and carob. Pop. 
(1971) commune rurale, 17,578.
Tata, Jamsetji Nasarwanji (b. March 3, 
1839, Navsäri, India—d. May 19, 1904, 
Nauheim, Hesse-Nassau, Ger.), Indian indus­
trialist and philanthropist who founded iron­

works and steelworks, cotton mills, and hy- 
droelectric-power plants that were crucial to 
India’s industrial development. His plants be­
came the largest single industrial aggregate in 
India.

Tata joined his father’s export trading firm 
in 1858 and helped establish branches of the 
Company in Japan, China, Europe, and the 
United States. In 1872 he concentrated on 
cotton manufacturing, founding mills at Nag­
pur in 1877 and, later, at Bombay and Coorla. 
His enterprises were noted for efficiency, for 
improved labour-protection policies, and for 
the introduction of finer grades of fibre. He 
also introduced the production of raw silk to 
India and planned for the Bombay area hy- 
droelectric-power plants that became the Tata 
Power Companies after his death.

Tata began organizing India’s first large-scale 
ironworks in 1901, incorporated in 1907 as 
Tata Iron and Steel Company. Under the di­
rection of his sons, Sir Dorabji Jamsetji Tata 
(1859-1932) and Sir Ratanji Tata (1871- 
1932), the Company became one of the largest 
steelworks in the world and the nucleus of 
a vast industrial complex, including not only 
textiles, steel, and electric power but also 
Chemicals, agricultural equipment, trucks, lo­
comotives, and cement.

In 1898 Tata donated land for a research 
institute that was later founded by his sons as 
the Indian Institute of Science, at Bangalore. 
Sir Ratanji Tata funded social-science depart- 
ments at London University and the London 
School of Economics and Political Science, 
and Sir Dorabji Tata endowed a cancer- 
research hospital in Bombay and a leukemia- 
research trust.
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Tatabänya, town and seat of Komärom 
megye (county), northwestem Hungary. Ly­
ing in the valley of the Gallei River, between 
the Vertes Hills to the south and the Gerecse 
Mountains to the northeast, the town is Hun­
gary’s main mining centre and is located on 
the country’s largest lignite deposit, the Tata- 
bänya-Oroszläny Basin. Mining began there 
on the outskirts of the existing settlements, 
including Felsogalla, Alsógalla, Bänhida, and 
others, which were incorporated into Tata­
bänya in 1902, when it was given the status of 
a separate village. There is a limestone quarry 
and marlpit. Other heavy industry in Tata­
bänya includes an aluminum plant, a cement 
and lime works, and several large thermoelec- 
tric stations.

The settlements of which Tatabänya was 
constituted stretch out about 7 miles (11 km) 
in length. The newest district, Ujväros (New 
Town), is on the west. Tatabänya has road 
and rail Connections with Budapest, 35 miles 
(56 km) to the east. Pop. (1987 est.) 76,000.
tatami, plural t a t a m i , or t a t a m i s , rectan- 
gular mat fashioned of rice-straw and used as 
floor covering in Japanese houses. A tatami 
measures approximately 6 by 3 feet (180 by 
90 cm) and is about 2 inches (5 cm) thick. 
In shinden and shoin domestic architecture, 
tatami completely cover the floor.

From primitive times, the floor in Japanese 
architecture has remained the common sur­
face for sitting and sleeping. To protect the 
floor and the tatami, wooden clogs, called 
geta, are left at the doorstep before entering, 
exchanged for a kind of slipper sock called a 
tabi. Susceptible to wear, tatami must be re­
placed on occasion. Because the floor has an 
intimate quality for the Japanese, its charac­
teristics are important in establishing the inte­
rior space. Thus, the standardized size of the 
mat has created an important modular unit
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Interior of a cha-shitsu (tea house) with toko-no-ma, shöji, and tatami 
mats
Harumi Konishi

in the development of Japanese architecture; 
for example, the shöji, or outer sliding parti- 
tion doors, are approximately as high as the 
tatami are long. The number of mats required 
to cover the floor is often used to indicate 
the size of a room: e.g., a two-mat room, a 
six-mat room. The placement of objects in the 
toko-no-ma, an alcove for the display of art, 
and the construction of the garden are con­
sidered from the eye level of a person seated 
on a tatami.
Tatanka lyotake (Sioux Indian chief): see 
Sitting Bull.
Tatar, also spelled tartar, member of 
a Turkic-speaking people numbering about
5,000,000 in the early 1970s and living mainly 
in the Soviet Union along the central course of 
the Volga River and its tributary, the Kama, 
thence east to the Ural Mountains. They are 
also settled widely in the eastem and south­
eastem European Soviet Union and in south­
em Siberia.
The ancient name Tatar has been attributed 

to many groups with little or no relation­
ship to the people identified here. The name 
was sometimes given to single tribes or to 
all nomads of the Asian steppes and deserts, 
including Mongols and Turks generally, and 
was applied to peoples and States of the 
Mongol Empire (13th-14th Century ad) such 
as Crimean Tatars, Siberian Tatars, Kazan 
Tatars, and Kasimov Tatars.
Among elements entering into the composi­

tion of the Tatars of the Volga were Turkic 
nomads of the south Russian Steppe dating 
from the first millennium ad . Ancient Bul­
garia (not to be confused with modern Bul­
garia) covered in part the territory of the 
modern Tatar Autonomous Soviet Socialist 
Republic. Other ethnic elements were added 
by the establishment of the Mongol Empire in 
Russia. Neighbouring peoples were absorbed, 
including some of the Chuvash and Mordvin, 
as late as the 19th Century.

During the 9th to the 15th centuries, the 
Tatar economy became based on mixed farm­
ing and herding, which still continues. The 
Tatars also have an ancient tradition of crafts- 
manship in wood, ceramics, leather, cloth, 
and metal and have long been well known as 
traders. During the 18th and 19th centuries, 
they earned a favoured position within the ex- 
panding Russian Empire as commercial and 
political agents, teachers, and administrators 
of newly won Central Asian territories.
As a medieval power, the Tatars had a 

complex social organization, and the nobility 
preserved its civil and military leadership into 
Russian times; distinct classes of commoners 
were merchants and tillers of the soil. At the 
head of government stood the khan of the

Tatar state (the Kazan Khanate), part of whose 
family joined the Russian nobility by direct 
agreement in the 16th Century. This stratifica­
tion continued until the Russian Revolution.
The Tatars were converted to Isläm in the 

14th Century and, as Sunnites, were instru­
mental in bringing the faith to Turkistan. Still 
surviving, however, are such pre-Islämic prac­
tices as folk beliefs in spirits of the forest, of 
the water, and of the household.
Tatar Autonomous Soviet Socialist Re­
public, also called tatariya, or tatarstan, 
administrative division of the east central Rus­
sian Soviet Federated Socialist Republic, in the 
middle Volga River basin around the conflu­
ence of the Volga and Kama rivers. It covers 
an area of 26,250 sq mi (68,000 sq km). There 
are 16 cities and 24 urban settlements in the 
republic, the largest of which are Bugulma, 
Zelyonodolsk, Almetyevsk, Chistopol, Lenino- 
gorsk, Nizhnekamsk, Naberezhnye Chelny, 
and Kazan (q.v.), the capital.

The Volga flows north-south across the West­
ern end of the republic, while the Kama, its 
largest tributary, forms a roughly east-west 
axis through the greater part. The Vyatka and 
the Belaya are major tributaries of the Kama. 
Generally the relief is that of a low, rolling 
plain. The area west of the Volga rises to 771 
ft (235 m), representing the extreme northern 
end of the Volga Upland. In the east the 
land rises to the Urals foreland. The southeast 
is occupied by the Bugulma-Belebey Upland, 
which reaches a height of 1,125 ft. The climate 
is Continental, with long, severe winters and 
hot summers. Annual rainfall is about 17-20 
in. (420-510 mm), with a summer maximum. 
Snow cover may be up to 24 in. in depth.
Most of the republic lies in the forest-steppe 

zone on degraded, or podzolized, chemozems 
(black earth). About 16 percent of the terri­
tory is forested. Along the rivers are broad 
floodplain meadows, although those on the 
Volga and lower Kama have disappeared un­
der the waters of the Nizhnekamsk Reservoir 
and the Kuybyshev Reservoir, which flooded 
more than 1,100 sq mi of the republic.

The Tatars, who today comprise about half 
of Tatarstan’s population, are a Turkic people. 
Descendants of the Mongols of the Golden 
Elorde, they established themselves in this area 
in the mid-13th Century, largely replacing or 
absorbing the native Bulgar population. As the 
Golden Horde declined in power in the 15th 
Century, it split into separate groups, of which 
the Kazan Khanate was the most northerly. 
The khanate was for long engaged with Mus­
covy in a struggle that was finally resolved 
in 1552, when Ivan IV the Terrible besieged 
and captured Kazan. Several revolts followed, 
but they were severely crushed. Colonization

began after the Russian conquest of Kazan. 
The republic was formed in 1920.

The republic’s diversified economy centres 
on petroleum production, industry, and agri­
culture. The first oil well was drilled in 
1943, and subsequent development was rapid. 
Pipelines run east and west from Almetyevsk; 
production of natural gas is centred in Nizh- 
naya Maktama.
The Chemical industry has developed chiefly 

at Kazan, Mendeleyevsk, and Nizhnekamsk. 
Engineering works, producing lathes, carbure- 
tors, agricultural machinery, medical instru­
ments, timepieces, and typewriters, are con­
centrated largely in cities along the Volga and 
the Kama, notably in Kazan, Zelyonodolsk, 
and Chistopol. Trucks are manufactured at 
the world’s largest truck plant, in Brezhnev. 
Paper and pulp are made in Mamadysh and a 
group of neighbouring cities. The manufacture 
of soap and other fat products is important in 
Kazan. Agricultural products include wheat, 
com (maize), millet, legumes, potatoes, sugar 
beets, hemp, tobacco, apples, dairy products, 
and livestock.
A heavy freight traffic moves along the 

rivers; regulär passenger services also connect 
the river ports of the republic with Moscow 
and all parts of the Volga Basin. Rail ser­
vice is less developed; two main lines between 
Moscow and the Urals cross the northwestem 
and southeastem corners. Another line runs 
north-south through the Volga right-bank 
area. The main roads radiate from Kazan to 
Bugulma and Menzelinsk and from Chistopol 
to Nurlat.

The cultural life of the Tatariya is diversi­
fied. It has 12 institutions of higher learning, 
including the state university and specialized 
institutes. The many research institutes in­
clude a branch of the Academy of Sciences 
of the U.S.S.R. There are more than 1,800 
libraries, 9 theatres (several performing in the 
Tatar language), and about 135 newspapers. 
Pop. (1983 est.) 3,475,000.
Tatar language, member of the Turkic lan­
guage group (a subfamily of the Altaic lan­
guages), spoken in the Tatar A.S.S.R. of 
the Soviet Union and in Romania, Bulgaria, 
Turkey, and China. There are numerous di- 
alectal forms. Belonging to the northwestem, 
or Kipchak, division of the Turkic languages 
are the major Tatar dialects, Volga Tatar, 
Kazan Tatar (spoken in the Tatar A.S.S.R.), 
Western or Mishar Tatar, as well as the minor 
eastem or Siberian dialects, Kasimov, Tept- 
yar, and Astrakhan and Ural Tatar. Kazan 
Tatar is the literary language.
Crimean Tatar belongs to the southwestem, 

or Oguz, division of the Turkic languages, 
to which belongs the Turkish language of 
Turkey. Crimean Tatar had its roots in the 
language of the Golden Horde in the 13th 
Century and was the official literary language 
in the Crimea until the 17th Century, when 
it was replaced by Ottoman Turkish. Revived 
as a literary language in the 19th Century, it 
declined in use in the 20th. See also Turkic 
languages.
Tatar Strait, Russian tatarsky proliv, 
also called gulf of tatary, narrow pas­
sage of the northwest Pacific from the Sea of 
Japan (south) to the Sea of Okhotsk between 
Sakhalin Island (east) and the Asian main­
land. From 4.5 to 213 mi (7 to 342 km) in 
width and 393 mi long, it is generally shal­
low with depths less than 700 ft (210 m). 
The strait, which receives the Amur River in 
the north, is the site of the Soviet ports of 
Uglegorsk, Aleksandrovsk-Sakhalinsky, Leso- 
gorsk, and Sovetskaya Gavan. Port Operation 
is severely restricted by ice from mid-Novem- 
ber to mid-May (about 200 days in the Bay of 
Chikhachov, which indents the strait).
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Tätärescu, Gheorghe (b. 1892, Tirgu-Jiu, 
Rom.—d. March 28, 1957, Bucharest), Roma­
nian diplomat and politician who, as premier 
of Romania (1934-37, 1939-40), was unable 
to stem the tide of fascism.

A Bucharest lawyer, Tätärescu served during 
1922-26 as under secretary of state in the Lib­
eral government of Ionei Brätianu. Appointed 
minister of industry in November 1933, he 
was charged with the direction of the govern­
ment after the assassination of Premier Ion 
Duca (Dec. 29, 1933).

As premier (January 1934-November 1937), 
Tätärescu remained a pliable tool of the king, 
Carol II, and his administration was con­
ducted exclusively under a state of martial law. 
After the establishment of a royal dictatorship 
in February 1938, he served as deputy pre­
mier (February-March 1938) and as premier 
(November 1939-June 1940). During 1940 he 
was Romanian ambassador to France. After 
World War II he was entrusted with the For­
eign Office (1945-47) but, under mounting 
criticism by the communist-controlled press 
and a vote of no confidence by Parliament, 
was forced to resign (November 1947).
Tate, (John Orley) Allen (b. Nov. 19, 1899, 
Winchester, Ky., U.S.—d. Feb. 9, 1979, Nash­
ville, Tenn.), American poet, teacher, novelist, 
and a leading exponent of the New Criticism. 
In both his criticism and his poetry, he em-

Allen Tate
By courtesy of the University of Minnesota News 
Service

phasized the writer’s need for a tradition to 
adhere to; he found his in the culture of the 
conservative, agrarian South and, later, in Ro­
man Catholicism, to which he was converted 
in 1950.

Tate entered Vanderbilt University, Nash­
ville, Tenn., in 1918, where he helped found 
The Fugitive (1922-25), a poetry magazine 
(see Fugitive). Tate introduced the Fugitives 
to the poetry of T.S. Eliot, whose attitudes 
toward modern life and whose emphasis on 
the hollowness of modern man find an echo 
in Tate’s own themes. Tate contributed to 
the symposium TU Take My Stand (1930), a 
manifesto defending the traditional agrarian 
society of the South.
From 1934 Tate taught at Southwestem Col­

lege in Memphis, Tenn., the Woman’s College 
of the University of North Carolina, Princeton 
University, and the University of Minnesota 
(1951-68). Under his editorship (1944-46) 
The Sewanee Review acquired wide impor­
tance as a literary magazine.

In his best-known poem, “Ode to the Con­
federate Dead” (first version, 1926; revised 
1930), the dead symbolize the emotions he is 
no longer able to feel. The poems written from 
about 1930 to 1939 broaden this theme of 
disjointedness by showing its effect on society, 
as in the sadly ironical “The Mediterranean”
(1932). In his later poems Tate Consolidated 
his earlier approaches by positing that only 
through the subjective wholeness of the indi­
vidual can society itself be whole. The view

emerged tentatively in “Seasons of the Soul” 
(1943) and confidently in “The Buried Lake”
(1953), both devotional poems.
Tate’s only novel, The Fathers (1938), re- 

fashions the Jason-Medea myth to promul- 
gate Agrarian beliefs. His Collected Poems 
appeared in 1977; Essays of Four Decades 
appeared in 1969.
Tate, Margaret (singer): see Teyte, Dame 
Maggie.
Tate, Nahum (b. 1652, Dublin—d. July 30, 
1715, London), poet laureate of England and 
playwright, adapter of other men’s plays, and 
collaborator with Nicholas Brady in A New 
Version of the Psalms of David (1696).
Tate was graduated from Trinity College, 

Dublin, and moved to London. Tate wrote 
some plays of his own, but he is best known for 
his adaptations of the Elizabethan playwrights. 
His version of Shakespeare’s King Lear, to 
which he gave a happy ending (Cordelia mar­
ried Edgar), held the stage well into the 19th 
Century.

Tate also wrote the libretto for Henry Pur- 
cell’s Dido and Aeneas (c. 1689). Some of his 
hymns found a lasting place in Protestant wor­
ship—“While shepherds watched”; “Through 
all the changing scenes of life”; and “As pants 
the hart for cooling streams.”

Tate was commissioned by the poet John 
Dryden to write the second part of Absalom 
and Achitophel (1682), although Dryden added 
the finishing touches (probably including the 
portraits of Elkanah Settle and Thomas Shad- 
well) himself.

The best of Tate’s own poems is “Panacea: 
A Poem upon Tea” (1700). He succeeded 
Thomas Shadwell as poet laureate in 1692.
Tate Gallery, art museum in London, named 
for the sugar tycoon Sir Henry Tate, who do- 
nated his private art collection to the nation 
in 1889. The museum specializes in British 
painting from the 17th Century to the present 
and houses the national collection of such 
works. It has perhaps the finest collection of 
18th- and 19th-century British painting in the 
world. It also maintains a collection of sculp­
ture and a collection of modern works of art 
by non-British artists.

The building occupied by the museum was 
designed by Sidney Smith and was opened to 
the public in 1897. Enlargements to the build­
ing were made in 1899, 1910, 1926, 1937, 
and 1979. The Tate has the world’s largest 
and finest collection of works by the British 
painter J.M.W. Turner, and in 1987 a new 
architectural addition to the gallery, the Clore 
Gallery, was opened to the public to accom- 
modate and display this collection.
Tatebayashi, city, Gumma ken (prefecture), 
Honshu, Japan. It lies along the Isesaki line of 
the Töbu railway, north of Asakusa, Tokyo. 
Founded in the 16th Century as a castle 
town, it developed as a commercial centre for 
the surrounding rice-producing region. Long 
known for its woven cotton, the city now also 
produces woolen textiles, beverages, and pro­
cessed foods. The Morin Temple lies nearby. 
Tsutsujigaoka Prefectural Park is a well-known 
azalea garden, and Tatebayashi Park has many 
cherry trees. Pop. (1985) 75,141.
Tateyama, city, Chiba ken (prefecture), Hon­
shu, Japan. It lies on the southem tip of Bösö 
Peninsula, facing Tateyama Bay. The city was 
founded as a castle town in the early Toku­
gawa period (1603-1867) and grew into an 
open-sea fishing port and commercial centre 
for the Tateyama Plain. The naval port built 
during the Meiji period (1868-1912) was used 
by the U.S. Navy after World War II and is 
now a Japanese naval base. Its warm climate 
makes Tateyama a year-round seaside resort. 
Pop. (1985) 56,035.
Tathägata (Sanskrit and Päli), one of the titles 
of a buddha and the one most frequently em­

ployed by the historical Buddha, Siddhärtha 
Gautama, when referring to himself. The ex­
act meaning of the word is uncertain; Bud­
dhist commentaries present as many as eight 
explanations. The most generally adopted in­
terpretation is “one who has thus (tathä) gone 
(gata)” or “one who has thus (tathä) arrived 
lägata),” implying that the historical Buddha 
was only one of many who have in the past 
and will in the future experience enlighten- 
ment and teach others how to achieve it.

In later Mahäyäna Buddhism, Tathägata 
came to convey the essential buddha na­
ture hidden in everyone. Tathägatha is the 
“thusness” that makes possible enlightenment. 
Having Tathägata within him, man yeams for 
enlightenment. As the tme state of all that 
exists, Tathägata is synonymous with ultimate 
reality, otherwise indefinable.
Tathägataguhyaka (Buddhist Tantra): see 
Guhyasamäj a-tantra.
Tati, Jacques, byname of jacques tati- 
scheff (b. Oct. 9, 1908, Pecq, Fr.—d. Nov. 5, 
1982, Paris), French motion-picture actor and 
director renowned for his comic pantomime 
characterizations.

Tati, 1963
Lipnitzki— H. Roger-Viollet

Tati began his career as a music-hall enter­
tainer in 1931 with an act that centred on 
facial and bodily caricatures of athletes and 
referees. That same year he acted in and 
directed his first film, the short subject Os­
car, Champion de tennis (1931; Oscar, Tennis 
Champion). During the 1930s Tati became 
a populär music-hall entertainer throughout 
Europe. He also wrote, produced, directed, 
and acted in film comedies reminiscent of 
the American slapstick comedies of the ’20s. 
Depending on sight gags, timing, mannerisms, 
and physical action, they employ dialogue 
only as a part of the realistic background. 
The plots provide a loose framework for the 
characterizations of simple, slightly preten- 
tious people in conflict with the mechanized 
modern world.
Tati wrote, acted in, and directed such films 

as Jour de fête (1947; The Big Day), a comic 
sketch of a village postman who tries to intro­
ducé efficiency into a provincial post office. 
Tati’s other films include Les Vacances de 
Monsieur Hulot (1953; Mr. Hulot’s Holiday), 
satiric vignettes of middle-class seaside resort 
life; the prize-winning Mon oncle (1958; My 
Uncle, Mr. Hulot)', Playtime (1968); and Trafic 
(1971; Traffic), in which Tati retumed once 
more to his Monsieur Hulot characterization. 
Penelope Gilliatt’s Jacques Tati was published 
in 1976.
Tatian, Greek tatianos (b. c. ad 120, 
Syria—d. April 173), Syrian compiler of the 
Diatessaron (Greek: “From Four,” or “Out of 
Four”), a version of the four Gospels arranged 
in a single continuous narrative that, in its 
Syriac form, served the biblical-theological vo­
cabulary of the Syrian church for centuries. 
Its Greek and Latin versions influenced the 
Gospel text. Tatian also founded, or at least 
was closely associated with, the heretical sect 
of the Encratites, a community integrating a 
severe asceticism with elements of Stoic phi­
losophy.



Tatian became a pupil of the 2nd-century 
Roman theologian Justin Martyr and con­
verted to Christianity. He rejected the classical 
literary and moral values of the Greeks as 
corrupt and repudiated their intellectualism, 
preferring instead the “barbaric” Christian cul­
ture. He embraced a vague synthesis of Judeo- 
Christian monotheism with the Stoic concept 
of an intermediary logos (Greek: “word”), cre- 
ating the rational and purposeful cohesion of 
the universe; the personal dimension was pro­
vided by belief in the fallen soufs ultimate 
retum to the cosmic pneuma (Greek: “spirit”) 
whence it came.

After Justin’s martyrdom Tatian broke with 
the Roman church, retumed to Syria about 
172, and became associated with a school and 
religious community of the Encratites in order 
to incorporate his amalgam of religious phi­
losophy. During this period Tatian produced 
the two works that still survive, the Diates- 
saron and a discourse to the Greeks. The 
latter, a virulent polemic against Hellenistic 
(Greek) learning, presented a Christian cos- 
mology (worldview) and demonology in which 
Tatian negatively compared Greek polytheis- 
tic theology with the Christian concept of a 
unique deity whose sublimity transcended the 
foibles of Greek idols. Tatian submitted that 
the Judeo-Christian tradition fumished Greek 
moral philosophy with everything it contained 
of value; the former, however, exhibited a 
selflessness that was markedly absent from the 
latter. Tatian’s other writings, listed by the 
4th-century historian Eusebius of Caesarea, 
have been lost.
Tatishchev, Vasily Nikitich (b. April 9 
[April 19, Old Style], 1686, Pskov, Russia 
[now Russian S.F.S.R.]—d. July 15 [July 26], 
1750, Boldino, near Moscow), Russian eco­
nomic administrator and historian who was 
the first to produce a comprehensive Russian 
history.

Tatishchev joined the army in 1704 and took 
part in the siege of Narva and the Battle of 
Poltava (1709). He spent much of his life as 
a government administrator of various min­
ing and manufacturing enterprises. Tatishchev 
managed to collect much historical and geo­
graphical data on Russia during his wide-rang- 
ing travels through Germany, Sweden, and 
eastem Russia as a state cartographer.
His great work, the Istoriya Rossiyskaya s 

samikh drevneyshikh vremyon, 5 vol. (1768- 
1848; History of Russia from the Most Early 
Times), relied on sources that have since to 
a great extent disappeared. It amassed a great 
volume of data based on original sources and 
was a pioneering work in its attempt to de- 
pict the development of the Russian state as 
the result of geographical and historical cir­
cumstances rather than as a result of divine 
providence.
Tatishchev is also known as the founder of 

the city of Yekaterinburg (now Sverdlovsk, 
Russian S.F.S.R.). He served as the govemor 
of Astrakhan between 1741 and 1745.
Tatius, Titus: see Titus Tatius.
Tatler, The, a periodical launched in Lon­
don by the essayist Sir Richard Steele in 
April 1709, appearing three times weekly un­
til January 1711. At first its avowed intention 
was to present accounts of gallantry, pleasure, 
and entertainment; of poetry; and of foreign 
and domestic news. These all were reported 
and “issued” from various London coffee and 
chocolate houses. In time The Tatler began to 
investigate manners and society, establishing 
its principles of ideal behaviour, its concepts 
of a perfect gentleman and gentlewoman, and 
its Standards of good taste. Dueling, gambling, 
rakish behaviour, and coquettishness were 
criticized, and virtuous action was admired. 
Numerous anecdotes and stories gave point to 
the moral codes advanced.

The English periodical essay began its first

flowering in The Tatler, reaching its full bloom 
in the hands of Joseph Addison. Addison 
made seemingly his first contribution to it in 
the 18th issue. Two months after The Tatler 
ceased publication, he and Steele launched the 
brilliant periodical The Spectator.
Tatlin, Vladimir Yevgrapovich (b. Dec. 28 
[Dec. 16, Old Style], 1885, Kharkov, Rus­
sia [now in Ukrainian S.S.R.]—d. May 31, 
1953, Moscow, Russian S.F.S.R.), Ukrainian 
painter, sculptor, and architect remembered 
for his visionary monument to the Third In­
ternational in Moscow, 1920.

Tatlin was educated at the Moscow Academy 
of Fine Arts, graduating in 1910. Late in 
1913 he went to Paris, where he visited Pablo 
Picasso, whose reliefs in sheet iron, wood, 
and cardboard mäde a deep impression on 
him. Retuming to Moscow, Tatlin created 
constructions that he called “painting reliefs,” 
which he exhibited at a Futurist exhibition 
held in Petrograd in February 1915. He be­
came the leader of a group of Moscow artists 
who tried to apply engineering techniques to 
the construction of sculpture. This developed 
into a movement known as Constructivism 
(q.v.).
This type of avant-garde art continued for 

a brief period after the Revolution of 1917, 
during which time Tatlin created his most 
famous work—the monument to the Third 
International. It was commissioned in 1919 
by the department of fine arts and exhibited 
in the form of a model 22 feet (6.7 m) high 
at the exhibition of the VIII Congress of the 
Soviets in December 1920. A striking design, 
it consisted of a leaning spiral iron framework 
supporting a glass cylinder, a glass cone, and 
a glass cube, each of which could be rotated 
at different speeds. The design provided space 
for lectures, conferences, and other activities. 
The final structure, never built, was to be 
more than 1,300 feet (396 m) tall.

About 1927 Tatlin began experimentation 
with a glider that resembled a giant insect. 
The glider never flew, but it engaged his in­
terest throughout his later life. After 1933 he 
worked largely as a stage designer.
Tatra Mountains, also called high tatras,
Czech VYSOKÉ TATRY, Polish TATRY WYSOKIE,

A peak in the Tatra Mountains in Poland near the 
Czechoslovakian border
Eastfoto

highest range of the Central Carpathians. The 
mountains rise steeply from a high plateau 
and extend for about 40 miles (64 km) along 
the Czechoslovakian-Polish frontier, varying 
in width from 9 to 15 miles (14 to 24 
km). About 300 peaks are identified by name 
and elevation, the highest being Gerlach Peak 
(8,737 feet [2,663 m]), Lomnicky Peak (8,635 
feet [2,631 m]), and Kriväii (8,182 feet [2,493 
m]). Without glaciers or permanent snow- 
fields, the range otherwise resembles the Alps. 
South of the Väh River ̂ valley is the paral­
lel Low Tatras rising to Dumbier (6,707 feet 
[2,044 m]) and Chopek (6,640 feet [2,024 m]).

577 tatting

The mountain slopes are covered with pine 
woodlands to 6,600 feet, above which is an 
alpine zone. Fauna include bears, chamois, 
marmots, and eagles. The Tatras have many 
high-lying lakes, hanging valleys, and summer 
and winter sports resorts. With the Czechoslo­
vakian-Polish frontier running along the sum- 
mits, the area embraces two national parks: 
Tatra National Park (Poland), occupying 83 
square miles (216 square km); and High Tatra 
National Park (Czechoslovakia), occupying 
193 square miles with an additional protec­
tive surround of 270 square miles (700 square 
km).
Tatsanottine (people); see Yellowknife.
Tatta, also thatta, or thato, town, Sind 
province, Pakistan, just west of the Indus 
River, inland from Karächi and the Arabian

Ruins of one of the tombs in the necropolis, Makli 
Hills, Tatta, Pak.
J. Henry Stewart—Shostal/EB Inc.

Sea coast. It is now a mere vestige of its 
former greatness as 16th-century capital of 
the Sammä dynasty in Lower Sind. Incor­
porated as a municipality in 1854, it has 
two mosques (notably Jäma Mosque [1647- 
49] by the Mughal emperor Shäh Jahän), his­
torie tombs, and a library. Nearby Makli Hills 
is a vast necropolis containing thousands of 
graves. Cotton and silk lungïs (sarongs) are its 
chief products.
The surrounding region includes the barten 

and rocky Kohistän area and the swampy 
deltaic land of the Indus. Sugarcane is the chief 
crop; camel breeding is significant. Nearby ex­
cavations reveal occupations dating from the 
Ist Century bc. Pop. (1981 prelim.) 32,000.
tatting, process by which a fabric akin to lace 
is made of thread with a small hand shuttle 
and the fingers. It was once a widely practiced 
craft, known in Italy as occhi and in France as 
la frivolité. The resulting product appears to

Tatting from Ardee, Ire., late 19th Century; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London
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be quite fragile but is indeed both strong and 
durable.

In tatting, twisted threads are tied around or 
through small, pointed shuttles that are made 
of bone, mother-of-pearl, tortoise shell, steel, 
or plastic and are available in several sizes. 
The resulting stitches or knots form rings and 
semicircles that can be used for edgings, in- 
sertions, or arrangements that can be stitched 
together to form doilies and spreads. The 
thickness of the finished piece is determined 
by the size of the shuttle and the thread.
tattler, any shorebird that is easily alarmed 
and calls loudly when it senses danger. 
Broadly, tattlers are birds of the subfamily 
Tringinae of the family Scolopacidae. Ex­
amples are the redshank, greenshank, willet, 
and yellowlegs. More narrowly, the name is 
given to the wandering tattler (Heteroscelus 
incanus) and the Polynesian, or gray-rumped, 
tattler (H. brevipes). Both closely resem- 
ble the yellowlegs but are short legged 
and have barred underparts in summer. 
The wandering tattler nests on gravel bars in 
Alaskan rivers and winters from Mexico to 
westem Pacific islands. The slightly smaller 
Polynesian tattler does not nest on the ground 
but, instead, often uses the abandoned nests 
of songbirds. It winters in the Philippines, in 
Malaysia, and in Australia.
tattoo, permanent mark or design made 
on the body by the introduction of pig­
ment through ruptures in the skin. Some­
times the term is loosely applied also 
to the inducement of scars (cicatrization). 
Tattooing proper has been practiced in most 
parts of the world, though it is rare among

Tattooed Maori, New Zealand
By courtesy of the New Zealand High Commission, London

populations with the darkest skin colour and 
absent from most of China (at least in recent 
centuries). Tattooed designs are thought by 
various peoples to provide magical protection 
against sickness or misfortune, or they serve 
to identify the wearer’s rank, status, or mem- 
bership in a group. Decoration is perhaps the 
commonest motive for tattooing.
Tattoos have been found on Egyptian mum­

mies dating from about 2000 bc. Their use 
is mentioned by classical authors in relation 
to the Thracians, Greeks, Gaüls, ancient Ger­
mans, and ancient Britons; the Romans tat­
tooed criminals and slaves. After the advent 
of Christianity, tattooing was forbidden in Eu­
rope, but it persisted in the Middle East and 
in other parts of the world.

In the Americas, many Indian tribes custom- 
arily tattooed the body or the face, or both. 
The usual technique was simple pricking, but 
some California tribes introduced colour into 
scratches, and many tribes of the Arctic and 
Subarctic, most Eskimos, and some peoples of 
eastern Siberia made needle punctures through 
which a thread coated with pigment (usually 
soot) was drawn underneath the skin. In Poly­
nesia, Micronesia, and parts of Malaysia, pig­
ment was pricked into the skin by tapping on 
an implement shaped like a miniature rake. 
In moko, a type of Maori tattooing from New 
Zealand, shallow coloured grooves in complex 
curvilinear designs were produced on the face 
by striking a miniature bone adze into the skin. 
In Japan, needles set in a wooden handle are 
used to tattoo very elaborate multicoloured 
designs, in many cases covering much of the 
body. Burmese tattooing is done with a brass, 
penlike implement with a slit point and a 
weight on the upper end. Sometimes pigment 
is rubbed into knife slashes (e.g., in Tunisia 
and among the Ainu of Japan, lbo of Nige­
ria, and Chontal Indians of Mexico), or the 
skin is punctured with thorns (Pirna Indians 
of Arizona and Senoi of Malaya) or other 
needle-like implements.
Tattooing was rediscovered by Europeans 

when the age of exploration brought them 
into contact with American Indians and Poly- 
nesians. The word tattoo itself was introduced 
into English and other European languages 
from Tahiti, where it was first recorded by 
James Cook’s expedition in 1769. Tattooed 
Indians and Polynesians, and later Europeans 
tattooed abroad, attracted much interest at 
exhibits, fairs, and circuses in Europe and the 
United States during the 18th and 19th cen­
turies.

Stimulated by Polynesian and Japanese ex­
amples, tattooing “parlours,” where special­
ized “professors” applied designs on European 
and American sailors, sprang up in port cities 
all over the world. The first electric tattooing 
implement was patented in the United States 
in 1891. The United States became a centre of 
influence in tattoo designs, especially with the 
spread of U.S. tattooers’ pattern sheets. The 
nautical, military, patriotic, romantic, and re­
ligious motifs are now similar in style and 
subject matter throughout the world; charac­
teristic national styles of the early 20th Century 
have generally disappeared.
In the 19th Century, released U.S. convicts 

and British Army deserters were identified 
by tattoos, and later the inmates of Siberian 
prisons and Nazi concentration camps were 
similarly marked. Members of 20th Century 
Street or motorcycle gangs frequently identify 
themselves with a tattooed device. During the 
late 19th Century, tattooing had a short vogue 
among both sexes in the English upper classes. 
Except for Euroamerican and Japanese types 
and special medical applications, tattooing is 
moribund or extinct in most parts of the 
world.

There are sometimes religious objections to 
the practice (“You shall not make any cuttings 
in your flesh on account of the dead or tattoo 
any marks upon you.” [Lev. 19:28]). Tattooing 
has been implicated in such disorders as skin 
cancer, and in 1961 the practice was sharply 
restricted by the New York City government 
because of the role of contaminated tattooing 
equipment in spreading hepatitis.
Tatum, Art, byname of arthur tatum (b. 
Oct. 13, 1910, Toledo, Ohio, U.S.—d. Nov. 
5, 1956, Los Angeles), blind, self-taught U.S. 
pianist, considered one of the greatest techni­
cal virtuosos in jazz.

At 13, after starting on violin, Tatum con­
centrated on the piano and was soon per- 
forming on local radio programs. At 21 
he moved to New York City where he 
made his most impressive recordings during 
the 1930s and ’40s using a stride-style left

hand and highly varied right-hand stylings. 
In his improvisations Tatum was given to 
spontaneously inserting entirely new chord 
progressions (sometimes with a new chord on 
each beat) into the small space of one or two 
measures. His reharmonization of pop tunes 
became a Standard practice among modem 
jazz musicians, horn players as well as pi- 
anists. In rhythmically unpredictable spurts 
he often generated lines with notes cascading 
across each other while weaving in and out of 
tempo.

Few jazz pianists fail to incorporate at least 
one favourite Tatum mn or embellishment in 
their playing. Several jazz pianists—including 
Bud Powell, Lennie Tristano, and Oscar Pe­
terson—as well as other jazz musicians clearly 
exhibit and credit Tatum’s influence.
Tatum, Edward L(awrie) (b. Dec. 14, 1909, 
Boulder, Colo., U.S.—d. Nov. 5, 1975, New 
York City), U.S. biochemist whose research 
on the way in which inherited mutations affect 
the nutritional requirements of certain species 
of bacteria, yeasts, and molds helped create the

Edward Tatum, 1953
By courtesy of Stanford University Photographic Department, Stanford, 
Calif.

field of molecular genetics and brought him 
(with George Beadle and Joshua Lederberg) 
the Nobel Prize for Medicine or Physiology 
for 1958.

As a research associate at Stanford University 
(1937-41), Tatum collaborated with Beadle to 
confirm the following concepts: all biochem- 
ical processes in all organisms are ultimately 
controlled by genes; all these processes are 
resolvable into series of individual sequential 
Chemical reactions (pathways); each reaction 
is in some way controlled by a single gene; 
and mutation of a single gene results only in 
an alteration in the ability of the cell to carry 
out a single Chemical reaction.
Working with the red bread mold Neurospora 

crassa, Tatum and his colleagues demon­
strated that, when a genetic mutation can be 
shown to affect a specific Chemical reaction, 
the enzyme catalyzing that reaction will be al- 
tered or missing. Thus, they showed that each 
gene in some way determines the stmcture of 
a specific enzyme.

As a professor at Yale (1945-48), Tatum 
successfully applied his methods of inducing 
mutations and studying biochemical processes 
in Neurospora to bacteria. With Lederberg, he 
discovered the occurrence of genetic recom- 
bination, or “sex,” between Escherichia coli 
bacteria of the K-12 strain. Largely because of 
their efforts, bacteria have become the primary 
source of information conceming the genetic 
control of biochemical processes in the cell.

Tatum retumed to Stanford in 1948. There 
he tumed to the study of genetic processes oc- 
curring outside the cell nucleus. He joined the 
staff of the Rockefeller Institute for Medical 
Research (now Rockefeller University), New 
York City, in 1957.



Tatya Tope (Indian mutineer): see Tantia
Topi,
Tau Sug, one of the largest of the Muslim 
cultural-linguistic groups of the Philippines. 
Numbering about 460,000 in the late 20th 
Century, they live in the Sulu Archipelago 
Southwest of Mindanao, mainly in the Jolo 
island cluster.

Like the other Filipino Muslims, the Tau 
Sug differ markedly from the Christians, who 
make up the overwhelming majority of the 
country’s population. Land is owned by the 
clan and controlled by local leaders known 
as datus. The customs of marriage and the 
family are Islämic. Kinship solidarity is very 
strong among the Tau Sug, and married chil­
dren often live in the same household with 
the parents of the husband or near them.
The languages of all the Muslim groups 

are closely related to those of the central 
Philippines, which belong to the Austronesian 
(Malayo-Polynesian) family of languages.

Their economy is based upon rice farming. 
Fishing, trading by sea, and various handi- 
crafts are also pursued.
Taubaté, city, southeastem Säo Paulo esta- 
do (“state”), southem Brazil, on the Paraiba 
River. Founded in the early 17th Century by 
Jacques Félix on the site of a Guaianases 
Indian village, it was a starting point for 
many bandeiras (expeditions into the interior). 
Formed as the village of Säo Francisco das 
Chagas de Taubaté in 1645, it was charternd 
as a city in 1842 at the onset of the Paraiba 
Valley coffee boom. Remaining an agricul­
tural centre after the boom declined, it also 
became industrialized. Engines are manufac­
tured there, and dolomite is quarried nearby. 
The city includes Chäcara do Visconde, birth­
place of the writer Monteiro Labato, now a 
historical museum, and it is the seat of a uni­
versity (1967). Pop. (1980) 155,376.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Taube, Henry (b. Nov. 30, 1915, Neu- 
dorf, Sask., Can.), Canadian-born American 
chemist who in 1983 won the Nobel Prize for 
Chemistry for his extensive research into the 
properties and reactions of dissolved inorganic 
substances, particularly oxidation-reduction 
processes involving the ions of metallic el­
ements. His findings have been applied in 
selecting metallic compounds for use as cat- 
alysts, pigments, and superconductors and in 
understanding the function of metal ions as 
constituents of certain enzymes.

Taube was educated at the University of 
Saskatchewan at Saskatoon and the Univer­
sity of California at Berkeley. He taught at 
Cornell University in Ithaca, N.Y;, and at the 
University of Chicago before joining the fac­
ulty of Stanford (Calif.) University in 1961. 
Fle became a U.S. Citizen in 1942.
In the late 1940s Taube carried out exper­

iments with isotopes to show that in water 
solution the ions of metals form Chemical 
bonds with several molecules of water and 
that the stability and geometrical arrange­
ment of the resulting hydrates, or coordina­
tion compounds, vary widely, depending on 
the identity and oxidation state of the ion. 
He also helped develop other techniques for 
studying such substances, and he devised an 
interpretation of their properties in terms of 
their electronic configurations. Analogous co­
ordination compounds form in the presence 
of ammonia, chloride ion, or numerous other 
Chemical species, called ligands when they en- 
gage in these reactions.

Oxidation or reduction of one metal ion by 
another involves their exchange of one or 
more electrons. Many such reactions occur 
rapidly in aqueous solution despite the fact

that the stable shells of water molecules or 
other ligands should keep the two ions from 
getting close enough for electron exchange to 
occur directly. Taube planned and performed 
experiments showing that, in an intermediate 
stage of the reaction, a Chemical bond must 
form between one of the ions and a ligand 
that is still bonded to the other. This ligand 
acts as a temporary bridge between the two 
ions, and its bond to the original ion can later 
break in such a way as to effect—indirectly— 
the electron transfer that completes the reac­
tion.
Tauber, Richard, original name Richard 
denemy, also called ernst seiffert (b. May 
16, 1892, Linz, Austria—d. Jan. 8, 1948, Lon­
don), Austrian-bom British tenor celebrated 
for his work in opera and, especially, operetta.
Tauber was studying voice at Freiberg, Ger., 

at the time of his highly successful oper­
atic debut, as Tamino in Wolfgang Amadeus 
Mozart’s Die Zauberflöte at the Chemnitz 
Neues Stadt-Theatre in 1913. That perfor­
mance resulted in a five-year contract with 
the Dresden Opera. He also appeared in lead­
ing opera houses in Germany and Austria, 
gaining particular acclaim in the Mozart roles 
of Tamino, Belmonte in Die Entführung aus 
dem Serail (The Abduction from the Seraglio), 
and Don Ottavio in Don Giovanni.
Beginning in the 1920s Tauber’s career em­

phasis shifted to light opera and operetta, in 
which he was to make his reputation with the 
general public. He befriended the composer 
Franz Lehar, who provided him with some 
of his most successful roles, and he starred 
in 1943 in one of his own compositions, Old 
Chelsea. He moved to England in 1938, be­
came a British subject two years later, and 
made severai appearances at Covent Garden 
in London. His last public appearance was as 
Don Ottavio in London in 1947.
Tauern, Hohe (mountains, Austria): see 
Hohe Tauern.
Tauern, Niedere (mountains, Austria): see 
Niedere Tauern.
Taughannock Falls, waterfalls, central fea­
ture of Taughannock Falls State Park (825 
acres [334 hectares]), near the west shore of 
Cayuga Lake, in the Finger Lakes Region, 8 
miles (13 km) north of Ithaca in west-central 
New York, U.S. The name originates from the 
Indian taghkanic (“great fall of the woods”).
Formed by a creek entering the lake and 

surrounded by a glen with walls 400 feet (122 
m) deep, the fall has a drop of 215 feet (65 
m) and is one of the highest east of the Rocky 
Mountains, 50 feet (15 m) higher than Niagara 
Falls but with a smaller volume. Dense spray 
rising from the bottom of the glen shrouds the 
lower part of the cataract in mist.
Tauler, Johann (b. c. 1300, Strassburg, Bish­
opric of Strassburg [now Strasbourg, Fr.]—d. 
June 16, 1361, Strassburg), Dominican, who, 
with Meister Eckehart and Heinrich Suso, was 
one of the chief Rhineland mystics.

Educated at the Dominican convent at Strass­
burg and the studium generale at Cologne 
(now Köln, Ger.), he later became a lec­
tor at Strassburg. During a period of exile, 
Tauler preached and lectured in Basel, Switz., 
retuming again in 1347-48 to his birth­
place. He was greatly influenced by Eckehart, 
though Tauler’s teaching, based on St. Thomas 
Aquinas, stresses practical rather than spec- 
ulative mystical theology. References to the 
Friends of God (Gottesfreunde) appear in his 
sermons, alluding to a circle of like-minded, 
devout Rhinelanders much influenced by 
Tauler, Eckehart, and Suso. Tauler’s sermons, 
written in Middle High German, were valued 
highly by Martin Luther.
Taum Sauk Mountain, mountain in Iron 
county, southeastem Missouri, U.S., highest 
point (1,772 feet [540 m]) of the St. Francois
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Mountains and of the state. Part of the main 
uplift of the forested Ozark Mountains, it lies 
just west of Ironton, 90 miles (145 km) south 
of St. Louis. The name of Sauk (Sac) proba­
bly refers to the Indian tribal name meaning 
“outlet.”
Taumarunui, town (“borough”), west-central 
North Island, New Zealand, at the conflu­
ence of the Ongarue and Wanganui rivers. 
Established as a trading post in the 1870s, 
it served as the head of navigation on the 
Wanganui from the 1890s to the 1920s and 
was constituted a township and borough in 
1906. Taumarunui derives its name from a 
Maori term meaning “great shelter,” referring 
to a large shade screen fashioned to shelter 
the dying Maori chief Pehi Taroa from the 
sun. On the Te Kuiti National Park Highway 
and the North Island Main Trunk Railway 
to Auckland (178 miles [286 km] northwest), 
the town is a market and lumber-industry 
service centre with sawmills, dairy, joinery, 
engineering, brick, tile, and concrete works, 
and prefabricated-homes factories. Pop. (1988 
est.) 6,400.
Taunggyi, town, east-central Myanmar (Bur­
ma). It lies on the Thazi-Keng Tung road 
at an elevation of 4,712 feet (1,436 m), just 
north of Shwenyaung and Inle Lake. Its facili­
ties include hospitals, a technical high school, 
an institute for training elementary teachers, 
the private Kan-Kambawza College (formerly

Leg rowers on Inle Lake, near Taunggyi, Myanmar
Slim Aarons— Photo Researchers/EB Inc.

a school for the sons of Shan chiefs), and 
Taunggyi College, affiliated with Mandalay’s 
Arts and Science University. There is a hunt­
ing reserve nearby. Pop. (1983 prelim.) 107,- 
907.
Taungu d y n a s t y  (Myanmar): see Toungoo 
dynasty.
Taunton, city, seat (along with Fall River 
and New Bedford) of Bristol county, south­
eastem Massachusetts, U.S., on the Taunton 
River, 34 miles (54 km) south of Boston. 
Elizabeth Poole, an early proprietor, probably 
purchased the site from the Indians in 1638. 
Organized as a town in 1639 and named 
for Taunton, Eng., it was a base of opera­
tions during the King Philip’s War between 
colonists and Indians (1675-76). When its 
citizens refused to pay taxes levied in 1684 
by Govemor Edmund Andros “without their 
own assent in assembly,” it was a forewam- 
ing of the future American Revolutionary 
slogan: “No taxation without representation.” 
Early industries included ironworks, brick- 
making, and shipbuilding. Silverware produc­
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tion (still important) began with the estab­
lishment of the Reed and Barton Company 
in 1824. The city’s varied manufactures now 
include leather, plastics, textiles, and kitchen 
ranges. Three state parks—Dighton Rock, 
Massasoit, and Watson Pond—lie close to 
Taunton. Inc. city, 1864. Pop. (1982 est.) 45,- 
591.
Taunton Deane, district (borough), county 
of Somerset, England. It lies in the Vale of 
Taunton Deane, which is sheltered by the 
Quantock, Black Down, and Brendon hills. 
Its area is 177 square miles (458 square km).

The Anglo-Saxon king Ine founded Taunton 
town, building its first castle c. 710. The first 
charter was granted in 904. Taunton’s second 
castle, built early in the 12th Century, was 
three times besieged by Royalists during the 
English Civil War of the mid-17th Century. 
It was subsequently largely dismantled except 
for its gateway and the great hall where the 
harsh judge George Jeffreys’ infamous Bloody 
Assizes took place after the Duke of Mon- 
mouth’s rebellion (1685). Taunton is in the 
diocese of Bath and Wells and is a bishop’s 
seat.

The district is predominantly agricultural. 
The important weekly produce and livestock 
market at Taunton dates from before the Nor­
man Conquest (1066). Tourism is also impor­
tant to the economy. Pop. (1985 est.) 90,900.
Taunus, wooded highland of Germany, ex­
tending across parts of the Länder (states) of 
Hesse and Rhineland-Palatinate. The range is 
50 miles (80 km) long and is bounded by the 
Rhine (west), Main (south), and Lahn (north) 
rivers. Although it stands 5 to 10 miles (8 to 
16 km) back from the Main River, the range 
slopes steeply along the Rhine; it is noted for 
its precipitous crags, especially downstream 
from Bingen. The average elevation is 1,500 
feet (460 m), with a higher ridge above the 
Rheingau, the slopes to the Rhine between 
Biebrich and Bingen. The highest points oc­
cur in the east, where the Grosser Feldberg 
(2,887 feet), Kleine Feldberg (2,710 feet), and 
Altkönig (2,618 feet) dominate the Wetterau 
and the valley of the Main River. The hills are 
generally well wooded with beech and some 
pine plantations; large areas of forest were 
cleared for cultivation in the Middle Ages. 
Where possible, the lower slopes are planted 
with vineyards, orchards, and chestnut and 
almond groves. The Rheingaugebirge (moun­
tains) in the Rhine gorge have vineyards that 
yield grapes for quality white wines. The re­
gion is also known for its mineral springs and 
health resorts, notably Wiesbaden, Königstein, 
and Bad Homburg von der Höhe.

Among numerous ancient monuments in 
the Taunus are the Falkenstein castle, the 
fortress of Königstein, a Cistercian abbey at 
Eberbach, and two concentric lines of pre- 
Roman fortifications at Altkönig (mountain). 
The chief historical monument, however, is 
the Saalburg, a Roman fort that served as the 
centre of Communications along the limes, 
which was a fortified frontier line built in the 
Ist Century from the Rhine to the Main River 
by the Roman emperor Domitian. At Nieder­
wald above the town of Rüdesheim stands a 
gigantic Statue commemorating the founding 
of the German Empire in 1871. The steep 
crags of the western end of the Taunus, where 
they abut the Rhine, are rich in the romantic 
associations of the great river. Notable fea­
tures also include the rock of the siren Lorelei, 
the old castles of Stahleck and Pfalz, and the 
quaint medieval towns of Lorch, Kaub, and 
Sankt Goarshausen.
Taupo, Lake, Maori taupomoana, lake, 
the largest in New Zealand, on the volcanic 
plateau of central North Island. With a total

surface area of 234 square miles (606 square 
km), it lies at an elevation of 1,172 feet (357 
m) and has a depth of 522 feet (159 m), cov­
ering the remains of several volcanic craters. 
Draining an area of 1,270 square miles (3,289 
square km), the lake receives the upper course 
of the Waikato River (there called the Ton- 
gariro River) from the south and empties by 
its lower course in the northeast. J.S. Polack 
and the Reverend Thomas Chapman were the 
first Europeans to see the lake in the 1830s. 
Its name derives from the Maori Taupo nui a 
Tia (“Great Cloak of Tia”).
The town of Taupo, Standing at the outlet 

of the Waikato, is the centre of a district sup- 
porting dairy and beef cattle, sheep farms, and 
planted forests. Numerous geothermal springs 
on the lake’s borders are health resorts or are 
used for generating electricity. Taupo serves as 
an effective reservoir for hydroelectric plants 
on the Waikato.
Tauranga, city and port, north-central North 
Island, New Zealand. It is situated on a
2-mile (3-kilometre) neck projecting from the 
southeastem shore of Tauranga Harbour, a 
crescent-shaped inlet opening onto the Bay 
of Plenty. An Anglican mission was estab­
lished there in 1834, and its Elms Mission 
House (1838-47) still stands. The Monmouth 
Redoubt, built as defense against the Maoris 
during the wars of the 1860s, also remains. 
The city’s name is a Maori word meaning 
“resting place” or “safe anchorage.” Tau­
ranga was incorporated as a borough in 
1882 and became a city in the early 1960s. 
Located along the East Coast Main Tmnk 
Railway to Auckland (179 miles [288 km] 
northwest), it serves an agricultural district 
(livestock, fmit, and vegetables). It contains 
oil installations, flour and cement mills, print­
ing houses, boatyards, and factories that pro­
duce clothing and prefabricated materials for 
houses. The city uses the deepwater port at 
Maiinganui (5 miles [8 km] northeast) for ex- 
porting wool, meat, dairy products, pulp, pa­
per, and timber. Pop. (1985 est.) city, 42,100; 
urban area, 60,300.
Tauri, earliest known inhabitants of the 
mountainous south coast of what is now the 
Crimea, which itself was known in ancient 
times as the Tauric Chersonese. The Tauri 
were famous in the ancient world for their Vir­
gin goddess who was identified by the Greeks 
with Artemis Tauropolos or with Iphigeneia. 
The Tauric custom of sacrificing shipwrecked 
strangers to the goddess was the basis for the 
Greek story of Iphigeneia and Orestes among 
the Taurians, which became the subject of 
plays by Euripides (.Iphigenia Among the Tau­
rians) and Goethe (.Iphigenie aut Tauris). The 
Tauri offen pirated on the Black Sea, and to­
ward the end of the 2nd Century bc they were 
dependent allies of the Scythian king Scilums, 
who from their harbour of Symbolon (Ba- 
laklava) harassed the Chersonese. Their later 
history is unknown.
Tauric Chersonese (ancient region): see 
Chersonese, Tauric.
Tauris (Iran): see Tabriz.
Taurobolium, bull sacrifice practiced from 
about ad 160 onward in the Mediterranean 
cult of the Great Mother of the Gods. Cel- 
ebrated primarily among the Romans, the 
ceremony enjoyed much popularity and may 
have been introduced by the Roman emperor. 
The nature and purpose of the ceremony 
seems to have gradually changed during the 
late 2nd and 3rd centuries. At the beginning, 
it apparently resembled similar sacrifices per­
formed in the cults of other deities, such as 
Mithra. By about 300, however, the ceremony 
had changed drastically. The person dedicat- 
ing the sacrifice lay in a pit with a perforated 
board placed over the pit’s opening. A bull 
was slaughtered above him, and the person in

the pit bathed in the blood Streaming down. 
Thus the ceremony, perhaps influenced by 
Christianity, gradually took on the elements 
of moral purification.
Taurt, also called taweret, thoueris, epet, 
apet, or OPET, goddess of ancient Egypt, the 
benevolent protectress of fertility and child- 
birth. She was depicted as having the head 
and body of a hippopotamus standing upright 
(sometimes with the breasts of a woman), the 
tail of a crocodile, and the claws of a lion. Her 
image often appeared in household shrines 
and on amulets.

Taurt was known as the mother and nurse of 
the gods; Mut, consort of Amon-Re, the sun 
god, came to be partially identified with her. 
Thus Taurt became associated with the Egyp­
tian festival of Opet, in which Amon-Re and 
his consort ritually joumeyed from Karnak to 
Luxor.
Taurus, in astronomy, zodiacal constellation 
lying between Aries and Gemini, at about 4 
hours 20 minutes right ascension (the coor- 
dinate on the celestial sphere analogous to 
longitude on the Earth) and 16° north decli- 
nation (angular distance north of the celestial

Taurus, illumination from a Book of Hours, Italian, c. 
1475; in the Pierpont Morgan Library, New York City 
(MS. G.14)
By courtesy of the Pierpont Morgan Library, New York, the Glazier 
Collection

equator). The constellation’s brightest star, 
Aldebaran (Alpha Tauri), is of the first magni­
tude. The constellation also contains the Crab 
Nebula (Ml) and the Pleiades and Hyades 
star clusters.
In astrology, Taurus is the second sign of the 

zodiac, considered as governing that portion 
of the year c. April 20-c. May 20. Its represen­
tation as a bull is related to the Greek myth 
of Zeus, who assumed the form of a bull to 
abduct Europa.
Taurus Mountains, Turkish toros dagla- 
ri, mountain range in southem Turkey, a great 
chain mnning parallel to the Mediterranean 
coast. The system extends along a curve from 
Lake Egridir in the west to the upper reaches 
of the Euphrates in the east. Aladag (10,935 
feet [3,333 m]) in the Taurus proper and 
Mount Erciyes in the outlying offshoot of the 
Nur Mountains are the highest peaks; many 
other peaks reach between 10,000 and 12,000 
feet (3,000 to 3,700 m).

Scattered forests of pine, cedar, oak, and ju­
mpers are found on the slopes up to 8,000 feet 
(2,500 m). White limestone ridges are com­
mon, and in the westem Taurus are many 
enclosed basins with lakes at elevations aver- 
aging 3,200 feet (1,000 m). Except for the large 
areas of deep-soiled fertile lands in the Cicilian 
Plain below Adana, the Coastal plains to the 
south are small, and the entire region is thinly 
populated and isolated from the interior by 
mountain barriers. Of the passageways Cross­
ing the mountains, the Cilician Gates (Külek



Bogazi) is the most famous, having been 
used by caravans and armies since antiquity. 
Nearby is the only railway line that crosses the 
Taurus proper, joining Kayseri with Adana. 
Mineral deposits, partly exploited, include sil­
ver, copper, lignite, zinc, iron, and arsenic.
Tausen, Hans (b. 1494, Birkende, Island of 
Fyn, Den.—d. Nov. 11, 1561, Ribe), religious 
Reformer. known as “the Danish Luther” for 
his major role in bringing the Reformation to 
Denmark.

Originally a Roman Catholic, Tausen be­
came a monk in the order of Knights Hos- 
pitalers at Antvorskov, near Slagelse, and 
studied and taught (1516-21) at Rostock and 
at Copenhagen (1521-22). At the University 
of Louvain in 1522, he encountered Flemish 
humanism and became a language scholar, 
acquiring a knowledge of both Greek and He­
brew.

The next year Tausen went to Wittenberg, 
where he studied under Luther. His superiors 
recalled him to Denmark in 1525 because of 
his growing sympathy with the Reformation, 
and at Viborg, in Jutland, he was briefly con- 
fined in his order’s priory. From his prison he 
preached to the people assembled outside un­
til his prior lent him the pulpit of the church. 
Soon, Tausen joined with citizens of Viborg 
in securing a local church for services that in­
cluded hymns sung in Danish rather than in 
Latin. The manuals for church services that he 
published were of great importance in creating 
a Reformed liturgy in Denmark. Having left 
his order, in 1526 he was made a Lutheran 
chaplain by King Frederick I.

Tausen was transferred to Copenhagen in 
1529 and rapidly furthered the Reformation 
as well as his own reputation as a preacher. 
After the death of Frederick I in 1533, how­
ever, he was accused of blasphemy by Bishop 
Joachim Ronnow and expelled from the dio- 
ceses of Sjaelland and Skäne. The citizens 
then rose in arms against the bishop, who 
might have been murdered but for Tausen’s 
intervention. Bishop Ronnow rescinded his 
condemnation, permitting Tausen to preach 
in the diocese on condition that he moderate 
his tone. After the final triumph of the Ref­
ormation in Denmark in 1536, Tausen was 
made a lecturer of Hebrew at the University 
of Copenhagen and in 1542 became Lutheran 
bishop of Ribe. Among his literary works are 
sermons, hymns, and a translation from He­
brew to Danish (1535) of the Pentateuch, the 
first five books of the Old Testament.
Tausig, Karl (b. Nov. 4, 1841, Warsaw— 
d. July 17, 1871, Leipzig), Polish pianist and 
composer, probably Liszt’s greatest pupil.
After four years of study with Liszt at 

Weimar, Tausig made his public debut in 
1858 at a concert in Berlin. He toured Ger­
many (1859-60) and then settled in Vienna 
in 1862. There he gave a series of concerts 
with advanced programs of progressive works, 
but their lack of success led to his temporary 
retirement from the concert stage. Following 
his marriage, he retumed to Berlin in 1865, 
where he taught for a short time. He again 
embarked on concert tours in Russia and Ger­
many but died of typhoid at the age of 29.
Although his playing was considered eccen­

tric in his younger years, Tausig developed 
a mature style that was praised for technical 
dexterity, superb tone, and exquisite touch. 
Unlike Liszt, he was extremely quiet at the 
piano, hiding all evidence of physical effort. 
Tausig wrote a few works for piano, including 
a number of transcriptions.
Taussig, Frank William (b. Dec. 28, 1859, 
St. Louis, Mo., U.S.—d. Nov. 11, 1940, Cam­
bridge, Mass.), American economist whose 
contributions to trade theory have been of 
major importance in the 20th Century.
Taussig was the son of a successful doctor 

and businessman who had immigrated to the

United States from Prague. Taussig graduated 
from Harvard in 1879 and obtained his Ph.D. 
there in 1883 and his law degree in 1886. He 
was professor of economics at Harvard from 
1892 until his retirement in 1935. He acted as 
an adviser on commercial policy to President 
Woodrow Wilson and was chairman of the 
U.S. Tariff Commission (1917-19).

Taussig was the author of a successful text, 
Principles of Economics (1911), and con­
tributed to the theory of wages. His great 
claim to fame is his outstanding work in the 
theory of trade policy in which he guided such 
economists as Jacob Viner, John H. William, 
and J.W. Angell. He launched and guided a 
program of “verification,” or testing, of inter­
national trade theory which he himself had 
done much to synthesize. This achievement is 
all the more remarkable because it occurred 
after the first World War, when Taussig was 
in his 60s. He also contributed a good deal to 
the understanding of tariffs, and Viner’s later 
work on customs unions shows evidence of 
Taussig’s influence.
Taussig, Helen Brooke (b. May 24, 1898, 
Cambridge, Mass., U.S.—d. May 20, 1986, 
Kennett Square, Pa., U.S.), American physi­
cian who was the founder of pediatrie cardi- 
ology.

Taussig studied at Radcliffe College, the 
University of California (B.A., 1921), Har­
vard University, and Boston University before 
eaming her medical degree from Johns Hop­
kins University at Baltimore, Md., in 1927. 
In 1930 she became the head of a heart clinic 
in Baltimore, a position she held until 1963. 
She began carefully studying babies whose 
congenital birth defects resulted in inadequate 
oxygenation of their blood, and she pioneered 
in using fluoroscopy and X rays to study 
such defects, pinpointing the particular heart 
malformation responsible for a particular set 
of Symptoms. In the early 1940s Taussig and 
the surgeon Alfred Blalock devised a surgical 
treatment for infants bom with the condition 
known as the tetralogy of Fallot, or “blue 
baby” syndrome; these infants’ skin tumed 
blue because a congenital heart defect was 
causing their blood to be deprived of oxygen. 
The new Operation was a success and subse­
quently saved the lives of thousands of “blue 
babies.”
Taussig’s research spurred the development 

of many other surgical treatments for com­
mon heart disorders. Her book Congenital 
Malformations of the Heart, 2 vol. (1947, rev. 
ed. 1960-61), comprehensively described spe­
cific heart defects and used a wide array of 
diagnostic tools, techniques, and findings. In 
1962-63 Taussig played a key role in alerting 
American physicians to the dangers of thalido- 
mide, a tranquilizing dmg whose use had pro­
duced large numbers of deformed newboms 
in Europe. Her prompt actions prevented a 
recurrence of the tragedy in the United States 
itself. Taussig taught at Johns Hopkins Uni­
versity from 1930 to 1963, becoming a füll 
professor there in 1959.
tautog, fish of the western Atlantic, a large, 
commerically imporant species of wrasse (q.v.).
tautology, in logic, a statement so framed 
that it cannot be denied without inconsis- 
tency. Thus, “All men are rational” is held to 
assert with regard to anything whatsoever that 
either it is a man or it is not rational. But this 
universal “truth” follows not from any facts 
noted about real men but only from the actual 
use (or one such use) of “man” and “ratio­
nal” and is thus purely a matter of definition. 
The statement cannot but be true because it 
asserts every possible state of affairs: it is tme 
whichsoever of its constituents are tme, and it 
is also tme whichsoever are false.

In the propositional calculus, a logic in which 
whole propositions are related by such connec- 
tives as D (“i f . . .  then”), • (“and”), ~  (“not”),
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and V (“or”), even complicated expressions 
such as [04 DB) - ( C d ~J?)] D(CD ~A) can be 
shown to be tautologies by displaying in a tmth 
table every possible combination of T (tme) 
and F (false) of its arguments A, B, C and af­
ter reckoning out by a mechanical process the 
tmth-value of the entire formula, noting that, 
for every such combination, the formula is T. 
The test is effective because, in any particular 
case, the total number of different assignments 
of tmth-values to the variables is finite; and 
the calculation of the tmth-value of the entire 
formula can be carried out separately for each 
assignment of tmth-values.

The notion of tautology in the propositional 
calculus was first developed in the 20th Cen­
tury by Charles Sanders Peirce, the founder of 
Pragmatism and a major logician. The name 
tautology, however, was introduced by one 
of the founding fathers of Linguistic Analy­
sis, Ludwig Wittgenstein, who argued in the 
Tractatus Logico-Philosophicus (1921) that all 
necessary propositions are tautologies and that 
there is, therefore, a sense in which all nec­
essary propositions say the same thing—viz, 
nothing at all.

Wittgenstein’s use of the term requires its 
extension from the propositional calculus to 
the first-order functional calculus, which can 
range over classes, sets, or relations as well 
as over individual variables. This extended 
notion, further explained by F.P. Ramsey in 
1926, is, in fact, a less precise foremnner of 
what is now usually called validity.

Later, certain Logical Positivists, especially 
Rudolf Carnap, amended Wittgenstein’s doc­
trine in the light of the distinction that there 
is an effective test of tautology in the propo­
sitional calculus but no such test of validity 
even in the functional calculus of the low­
est (first) order. The Logical Positivists held 
that, in general, every necessary tmth (and, 
thus, every tautology) is derivable from some 
mle of language; its only necessity is its be­
ing prescribed by a mle in a certain system. 
Because such derivations are difficult to per- 
form in ordinary language, however, as with 
the statement “Whatever has a beginning 
in time must have a cause,” attempts have 
been made—as in Carnap’s Der logische Auf­
bau der Welt (1928; The Logical Structure 
of the World: Pseudoproblems in Philoso­
phy, 1967)—to constmct an artificial language 
in which all necessary statements could be 
demonstrated by appeal to formulas.
tautomerism, the existence of two or more 
Chemical compounds that are capable of facile 
interconversion, in many cases merely ex- 
changing a hydrogen atom between two other 
atoms, to either of which it forms a cova- 
lent bond. Unlike other classes of isomers, 
tautomeric compounds exist in mobile equi­
librium with each other, so that attempts to 
prepare the separate substances usually result 
in the formation of a mixture that shows all 
the Chemical and physical properties to be 
expected on the basis of the stmctures of the 
components.

The most common type of tautomerism is 
that involving carbonyl, or keto, compounds 
and unsaturated hydroxyl compounds, or 
enols; the stmctural change is the shift of a 
hydrogen atom between atoms of carbon and 
oxygen, with the rearrangement of bonds as 
indicated:

keto form enol form
In many aliphatic aldehydes and ketones, 

such as acetaldehyde, the keto form is the 
predominant one; in phenols, the enol form is 
the major component. An intermediate situa-
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tion is represented by ethyl acetoacetate, which 
at room temperature contains about 92.4 per­
cent keto and 7.6 percent enol; at —78° C 
(—108° F), the interconversion of the two 
forms is slow enough for the individual sub­
stances to be isolated.

ïn addition to keto-enol tautomerism, sev­
eral other types are well known, including 
those of aliphatic nitro compounds and those 
involving ring and chain structures, especially 
of molecules of sugars.
Tavares, Eugénio (de Paulo) (b. May 11, 
1867, Brava Island, Cape Verde Islands—d. 
Jan. 6, 1930, Brava Island), Cape Verdean 
poet who was one of the first Cape Verdeans 
to be published in the islands’ vernacular, 
Crioulo, a creolized Portuguese with African- 
language influences.

After struggling to get a basic education, 
Tavares went to New England in the United 
States to work, but he was soon discouraged 
and returned home and became a minor pub­
lic official. His writing was heavily influenced 
by the islands’ folklore, and he wrote poetry 
both in classical Portuguese and in Crioulo. 
His first books—Amor Que Salva (“The Love 
That Saves”) and Mal de Amor: Coroa de 
Espinhos (“Love’s Sickness: The Crown of 
Thorns”)—were published in 1916. His most 
important book, however, was Mornas: Canti- 
gas Crioulas (“Mornas: Creole Songs”), which 
was published posthumously in 1932.

The morna is a uniquely Cape Verdean art 
form of song and dance, likened by some 
to the Brazilian samba or the Caribbean be­
ginne, lts origins have not been identified; 
they are African, Lusitanian, Arabic, or a mix­
ture thereof. Tavares’ mornas deal with the 
power of true love, the sorrow of Separation, 
and the sad, sweet longings for and memories 
of home. Influenced in style by the northeast­
ern Brazilian regionalists and the Portuguese 
Presenpa groups, these mornas were the most 
serious poems to be written in Crioulo.
Tavastehus (Finland): see Hämeenlinna; 
Häme.
Tavau (Switzerland): see Davos.
Tavda, city and port, Sverdlovsk oblast 
(province), western Russian Soviet Feder­
ated Socialist Republic, on the Tavda River. 
Its main industries are locomotive repair, 
sawmilling, and woodworking. The city’s tim­
ber complex produces prefabricated houses, 
veneers, and plywood. There is a technical in­
stitute devoted to the woodworking industry. 
Pop. (1974 est.) 47,000.
tavern, an establishment where alcoholic 
beverages are sold for consumption on the 
premises. Tavern keeping has paralleled the 
growth of trade, travel, and industry through­
out history and virtually worldwide. The Code 
of Hammurabi of ancient Babylonia (c. 1750 
bc) provided that the death penalty could be 
imposed upon a proprietor for diluting beer. 
In ancient Greece the leschai, which was pri­
marily a local club, served meals to strangers 
as well as to its local members. By the 5th 
Century bc there were sumptuous Greek es- 
tablishments called phatne that served a local 
and transient clientele of traders, envoys, and 
government officials.

In ancient Rome no man of any social stand­
ing could be seen in a tavern, although one 
type of establishment, the lupanar, flourished 
behind locked doors on the quietest of side 
streets, and men with veiled heads entered in 
the dark of night to dine, drink, or gamble. 
Nor was the reputation undeserved, for the 
deversoria, tabernae, cauponae, and bibulae 
of republican and imperial Rome were haunts 
of the jaded and degraded at best, and of 
criminal types at worst. Yet cooked delicacies

and füll meals were traditionally served in the 
caupona (low-class inn) and taberna meritoria 
(better-class tavern). These were long cham- 
bers having vaulted ceilings, with serving boys 
standing at semiattention and the proprietor 
sitting at a raised platform at one end.
The hostelries of Roman England were de­

rived from the cauponae and the tabernae 
of Rome itself. These were followed by ale- 
houses, which were run by women (alewives) 
and marked by a broom stuck out above 
the door. The English inns of the Middle 
Ages were sanctuaries of wayfaring strangers, 
cutthroats, thieves, and political malcontents. 
The tavern, the predecessor of the modern 
restaurant, originated the custom of providing 
a daily meal at a fixed time.

By the middle of the 16th Century the dining- 
out habit was well established among towns- 
men of all classes. Most taverns offered a good 
dinner for one shilling or less, with wine and 
ales as extras. Tobacco was also sold after its 
introduction into England in 1565. Taverns 
offered companionship as well as refreshment, 
and some of the better houses became regu­
lär meeting places and unofficial clubhouses. 
Among the more famous London taverns of 
Tudor times were the Mermaid, frequented by 
Ben Jonson and his friends; the Boar’s Head, 
associated with Shakespeare’s Sir John Fal­
staff; and the Falcon, where actors and theatre 
managers of the day gathered.
The identity of the first public drinking and 

dining establishment in the United States is 
obscure. It is certain, however, that it was 
known as an inn, tavern, or ordinary, names 
not always interchangeable. It is probable that 
taverns appeared in the United States almost 
as soon as the first Dutch settlers arrived. 
Boston’s first tavern, Cole’s, opened its doors 
in 1634. New York’s first tavern was opened 
in Dutch Colonial days by Governor Kieft, 
who stated that he was tired of entertaining 
strangers and travelers in his own home and 
thus opened a tavern to lodge and feed them. 
The building became New Amsterdam’s (and 
later New York’s) city hall and was used for 
that purpose until the present city hall was 
built in the 1880s. Colonial courts gener­
ally required that some kind of public house 
be established in each community. These 
early American taverns were under the strict 
guardianship of the government, which regu- 
lated prices. During the American Revolution, 
the tavern was the customary locus of political 
planning sessions.

In the 19th and 20th centuries, the tavern 
remained a centre of social activity primarily 
as the neighborhood bar of towns and cities 
and the roadhouse of more rural areas.
Taverner, John (b. c. 1490—d. Oct. 15,1545, 
Boston, Lincolnshire, Eng.), British composer 
whose music represents the culmination of 
early 16th-century English polyphony.

In 1526 Taverner went to Oxford to become 
master of the choir in the chapel of Cardinal’s 
College (later Christ Church). In 1528 he was 
imprisoned for concealing heretical books, but 
John Foxe recorded that Cardinal Wolsey “for 
his musick excused him, saying, that he was 
but a musitian, so he escaped.” Foxe added 
that Taverner repented of having composed 
music for “Popish Ditties.” Taverner left Ox­
ford in 1530 and ended his musical career to 
become a paid agent of Thomas Cromwell in 
Henry VIIFs suppression of English monas- 
teries.

Taverner’s church music, which is printed in 
Tudor Church Music, vol. I and III (1923-24), 
shows a variety and skill, range and power 
that represent the climax of pre-Reformation 
English music. It includes eight masses (e.g., 
The Western Wind), a few mass movements, 
three Magnificats, a Te Deum, and 28 motets. 
In instmmental music, his adaptation of the 
musical setting of the words In nomine Do­
mini from the Benedictus of his mass Gloria

tibi trinitas became the prototype for a large 
number of instmmental compositions known 
as In nomine, or Gloria tibi trinitas.
Taveuni, third largest island of Fiji, in the 
South Pacific. The island has an area of 168 
square miles (435 square km). It lies off the 
southeast coast of Vanua Levu and was sighted 
by the Dutch navigator Abel Tasman in 1643. 
Volcanic in origin, it has a central mountain 
ridge that culminates in Uluinggalau (4,072 
feet [1,241 m]). The chief village is Somosomo 
on the western coast. Copra is the chief prod­
uct. Most inhabitants are Melanesian. Pop. 
(1986) including immediately adjacent Vanua 
Levu and other small islands, 14,881.
Taviani, Paolo; and Taviani, Vittorio (re­
spectively b. Nov. 8, 1931, San Miniato, near 
Pisa, Italy; b. Sept. 20, 1929, San Miniato), 
Italian brothers and filmmakers who com­
bined the social concerns and documentary 
effects of Neorealism with modernist concerns 
for outstanding, often poetic, visual and aural 
effects.

Both Taviani brothers graduated from the 
University of Pisa. They gained experience 
for their filmmaking work by writing and 
staging plays with Valentino Orsini. Inspired 
by Roberto Rossellini’s Neorealist film Paisä, 
they began to study and work in cinema. Their 
first efforts, often undertaken in collaboration 
with Orsini, were a series of documentaries 
on a variety of subjects. Un uomo da bruciare 
(1962; A Man for the Burning), made with 
Orsini’s collaboration, was their first feature 
film. It is a portrait of a murdered trade union 
leader, and its long tracking shots demonstrate 
what was to become a Taviani trademark. 
They made one more film with Orsini before 
striking out on their own in the mid-1960s. I  
sovversivi (1967; The Subversives) mixes doc­
umentary footage with a fictional story about 
the death of a leader and the end of an era 
for the Italian Left. Their first major success, 
Padre Padrone (1977; “Father Master”), is 
based on the life of an Italian linguist who 
in his youth was an illiterate shepherd. In the 
later La notte di San Lorenzo (1982; Night of 
the Shooting Stars), a mother recounts for her 
child her wartime memories of a night during 
which her village struggled to stay alive.
Tavor, Har (Israel): see Tabor, Mount. 
Tavora, Orlando: see Jacinto, António.
Tavoras, Conspiracy of the (1758-59), 
event in Portuguese history that enabled the 
Marquess de Pombal, chief minister to King 
Joseph I, to crush the higher nobility and the 
Jesuits, who had opposed him.

On the night of Sept. 3, 1758, three mounted 
men ambushed the king’s carriage; his coach­
man drove off rapidly, and the king, though 
wounded, survived. In December a special 
court was nominated to investigate the matter; 
all normal legal procedures were waived, and 
the court was empowered to use torture. Mil­
itary troops arrested several members of the 
nobility, including the Marquess de Tavora 
and his wife and two sons, along with Gabriel 
Malagrida and 12 other Jesuits. Under torture 
the Duke de Aveiro confessed, and servants 
of his and of the Tavoras gave evidence that 
implicated the whole Tavora family in the 
conspiracy; much of this evidence was later 
retracted. Sentence was pronounced against 
seven members of the nobility—including all 
four Tavoras and Aveiro—and three servants. 
It was savagely executed, by burning, behead- 
ing, or breaking on the wheel and strangling, 
on Jan. 12, 1759. The verdict of the court 
was that the Jesuits had collaborated in the 
plot, and on Sept. 3, 1759, the anniversary of 
the assassination attempt, they were expelled 
from Portugal. Malagrida was tried and found 
guilty of treason and heresy and bumed to 
death on Sept. 20, 1761.

For the rest of Joseph’s reign, Pombal was



virtually the sole ruler. Maria I, who became 
queen in 1777, reopened the case, most of the 
nobles involved were vindicated, and restitu- 
tion of confiscated property was made. Pom­
bal was found guilty of unjudicial acts during 
his unprecedented reign of terror, but because 
of his advanced age his only punishment was 
banishment from Lisbon.
Tavoy, town, Southern Myanmar (Burma), 
at the head of the Tavoy River estuary on 
the Andaman Sea. Tavoy is a weaving centre 
and is engaged in Coastal trade with north­
ern Myanmar and the Malay Peninsula. It is 
served by an airport. A hunting reserve and 
Mamagan, a populär beach area, are nearby.

The surrounding area lies between the An­
daman Sea and lower Thailand and is drained 
by the Great Tenasserim and Tavoy rivers. It 
is mountainous, with the Bilauktaung Range 
on the east forming a 5,000-foot (1,600-metre) 
barrier between Myanmar and Thailand. Al­
though a major road parallels the Tenasserim 
coast, the main access is by sea. The Tavoy 
River and its many tributaries permit rapid 
communication. The area is the main source 
of Myanmar’s tin and tungsten. Rice is the 
staple crop, and timber (particularly teak) pro­
duction is important. Pop. (1973) 101,536.
tawä’if (Spanish Muslim factions): see taifa.
Tawau, port, northeastern East Malaysia 
(North Borneo), on the northeastern shore of 
Cowie Harbour, an inlet of the Celebes Sea. 
Once notorious for smuggling with the Philip­
pines and neighbouring Kalimantan, the town 
is now the administrative and service centre 
for a developing agricultural district (coconuts, 
mbber, cocoa, oil palm, and abaca). Exports 
include timber, copra, and hemp. Tawau has 
an airport and a small road network. Pop. 
(1980) 43,200.
Ta wer et (Egyptian goddess): see Taurt. 
Tawfiq Pasha, Muhammad, also spelled
MOHAMMED TEWFIK PASHA, in full MUHAM­
MAD TAWFlQ PASHA IBN ISMÄ'lL IBN IBRÄHlM
ibn muhammad (alï (b. April 30, 1852, Cairo, 
Egypt—d. Jan. 7, 1892, Hulwän), khedive of 
Egypt (1879-92) during the first phase of the 
British occupation.
The Ottoman sultan appointed Tawfiq khe­

dive in 1879, when the khedive Isma'ïl proved 
obstructive to the interests of the European 
powers. Tawfiq had little domestic support 
and was thus forced to meet the demands of 
his political opponents. A group of military 
officers led by Ahmad ‘Urabï Pasha gained 
increasing influence, and 'UrabI was named 
minister of war in 1882. Great Britain was 
alarmed by the anti-European direction in 
which events were moving in Egypt, and a 
British fleet bombarded Alexandria in July 
1882; this only increased TJrabï’s populär 
support, and Tawfiq was forced to seek the 
protection of the British. That August the 
British invaded Egypt and returned Tawfiq to 
authority. From then on he was controlled by 
the occupation authorities.
tawhid, also spelled tauhid, Arabic tawhïd 
(“making one,” “asserting oneness”), in Islam, 
the oneness of God, in the sense that he is 
one and there is no god but he, as stated 
in the shahädah (“witness”) formula: “There 
is no god but God and Muhammad is His 
prophet.” Tawhid further refers to the nature 
of that God—that he is a unity, not com­
posed, not made up of parts, but simple and 
uncompounded. The doctrine of the unity of 
God and the issues that it raises, such as the 
question of the relation between the essence 
and the attributes of God, reappear through­
out most of Islämic history. In the terminology 
of Muslim mystics (Süfis), however, tawhid 
has a pantheistic sense; all essences are divine, 
and there is no absolute existence besides that 
of God. Thus, to most Muslim scholars, the 
science of tawhid is the systematic theology

through which a better knowledge of God 
may be reached, but to the Süfis, knowledge 
of God can be reached only through religious 
experience and direct vision.
Tawitawi, island, southwestem Sulu 
archipelago, Philippines, lying between the 
Celebes Sea (southeast) and the Sulu Sea 
(northwest). Tawitawi Island is of volcanic 
origin, is hilly and heavily wooded, and is 
about 34 miles (55 km) long and from 6 to 
14 miles (10 to 23 km) wide. The inhabitants 
are Samals, a Muslim people speaking Samal, 
a language of the Austronesian family. Tawi- 
tawi’s westernmost tip is a scant 40 miles (64 
km) east of Borneo. The largest settlement on 
the island is Bato Bato. The climate is warm 
and moist, and coconut, tobacco, sugarcane, 
and kapok are the major commercial crops 
grown in its fertile volcanic soils. Rice, corn 
(maize), citrus fruits, root crops, vegetables, 
cacao, and coffee are also grown. Shells for 
mother-of-pearl, capiz shells, and reptile skins 
are collected. Fishing is of great importance, 
and the inhabitants are accomplished boat 
builders. Pop. (1990 est.) including nearby 
Sibutu Island and the distant Cagayan Sulu 
Island and the Turtle Islands, 244,759.
Tawney, Richard Henry (b. Nov. 30, 1880, 
Calcutta, India—d. Jan. 16, 1962, London, 
Eng.), English economie historian and one of 
the most influential social critics and reform- 
ers of his time. He was also noted for his 
scholarly contributions to the economie his­
tory of England from 1540 to 1640, a period 
known as “Tawney’s Century.”

Tawney was educated at Rugby School and 
at Balliol College, Oxford. After doing social 
work in London at Toynbee Hall, he became 
an active member of the Workers’ Educational 
Association in Rochdale, Lancashire, serving 
as its president from 1928 to 1944. He taught 
tutorial classes (for working-class students) at 
Oxford, where he wrote his first major work, 
The Agrarian Problem in the Sixteenth Cen­
tury (1912). That study of the use of land in 
an underdeveloped economy that was simul­
taneously in the midst of a population explo­
sion and a price révolution (caused by the 
influx of New World gold and silver) opened 
a new avenue of research for historians. The 
next year he began teaching at the London 
School of Economics, becoming professor of 
economie history in 1931 and professor emer­
itus in 1949.
Tawney served on numerous economie 

boards and committees and as an adviser to 
governmental bodies. He campaigned vigor- 
ously for social reforms. Many of them— 
raising of the school-leaving age, extension 
of workers’ education, fixing of minimum 
wages—were adopted. An ardent Christian 
and Socialist, he argued that a good society 
could be built only by good men, not by 
dogma or by mere changes in governmental 
machinery.

In probably his most provocative and influ­
ential book, The Acquisitive Society (1920), 
he held that the acquisitiveness of capitalist 
society was a morally wrong motivating prin­
ciple. Acquisitiveness, he said, corrupted both 
rich and poor. He argued that in capitalist 
societies work is deprived of its inherent value 
and thus becomes drudgery, for it is looked at 
solely as a means to something else.
A few years later Tawney wrote another book 

that has also become a classic: Religion and 
the Rise of Capitalism (1926). It argued that 
it was the individualism and the ethic of hard 
work and thrift of Calvinist Protestantism that 
had fostered industrial organization and an 
efficiënt work force in northern Europe. He 
thus shifted and extended the emphasis of the 
earlier work of Max Weber (of whom Tawney 
considered himself a disciple). Weber had ar­
gued that the ideological stage for the rise of 
capitalism had been prepared by Calvinist re­
ligious doctrines, especially predestination.
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Tawzar, also spelled tozeur, Latin thu- 
suros, also called jarïd, oasis, west-central 
Tunisia. It is located south of Tunisia’s steppe 
region in the jarïd (palm) country, which 
displays a colourful landscape marked by nu­
merous shaUs (saline depressions) and palm 
groves. The town is situated on the isthmus 
that separates the shalfs of al-Jarïd and al- 
Gharsah, and it is known as the gate of the 
desert. It was an important Numidian town 
on the ancient caravan route between Vescra 
(Biskra, now in Algeria) and Tacape (Qäbis), 
in Tunisia. In the 14th Century it was an 
active marketplace, and it has always been a 
centre of Berber resistance to Arabization in 
Tunisia. The characteristic architecture of the 
region is displayed m the decorated facades of 
Tawzar’s traditional buildings, often of yellow 
bricks laid in relief forming stylized geometrie 
patterns. This is seen in Sïdï 'Abïd Mosque, 
the zawïyah (seat of a religious fratemity) Sïdï 
Müldi, the Great Mosque built in 1030, and 
the marabout (holy man) tomb of Sïdï (Alï 
Abü Lifah, which was built in 1282.
The region in which Tawzar is situated is 

known for its mirages, which are caused by 
the warm air and the glittering mineral salts 
of the shaffs and which often sent early cara­
vans astray. The region produces two varieties 
of high-quality dates that have constituted its 
mairi exports since the 1 Ith Century, together 
with handwoven rugs and hand-fashioned sil­
ver jewelry. Pop. (1984) 20,117.
tax, compulsory levy that is the most im­
portant source of government revenue. See 
taxation.
Tax, Sol (b. Oct. 30, 1907, Chicago, 111., 
U.S.), American cultural anthropologist who 
founded the journal Current Anthropology. He 
is also known for the Fox Project, a study of 
the culture of the Fox and Sauk Indians.

Tax pioneered the use of “transactional 
analysis” in the study of the Omaha kinship 
pattern among the Fox. During his work with 
the Fox (Mesquakie) Indians from 1948 to 
1962, Tax became convinced that the influ­
ence of the anthropologist’s presence among 
them deserved not only to be further studied 
but to be directed toward the benefit of the 
native peoples. His work led him to Champion 
what he called “active anthropology,” to work 
to develop a pan-Indian organization, and to 
help native American tribes to preserve their 
cultural identity.

Tax received his Ph.D. from the University 
of Chicago (1935), where he taught from 1944 
until his retirement. Throughout his career 
he participated in numerous anthropological 
societies. In 1959 he became president of the 
American Anthropology Association, and in 
1977 he was awarded the Association’s Dis­
tinguished Service Medal. Tax was founder 
and general editor of Current Anthropology: A 
World Journal of the Sciences of Man from 
1958 to 1974, and he helped coordinate and 
served as chairman of the National Anthro­
pology Film Center. Among the publications 
that he edited are Heritage of Conquest: The 
Ethnology of Middle America (1952), An Ap­
praisal of Anthropology Today (1953), Evolu­
tion after Darwin, 3 vol. (1960), Anthropology 
Today—Selections (1962), and Horizons of 
Anthropology (1964).
Tax Court, in the United States, a court that 
hears cases involving tax litigation. Originally, 
a Board of Tax Appeals was set up in 1924 to 
hear cases in which, for example, a taxpayer 
might challenge the findings of an Internal 
Revenue Service agent who had declared a tax 
deficiency. The board was to act as a body 
independent of (though cooperating with) the 
U.S. Department of Justice in the resolution 
of such cases. In 1942 the board became the
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Tax Court, which in 1969 became a part of 
the federal court system.

lts basic jurisdiction lies in determining cases 
cited as being deficiënt in the payment of any 
federal tax (income, gift, estate, etc.). Although 
centred in Washington, D.C., it may sit in any 
area of the United States at any given time. 
A taxpayer may appeal an adverse decision to 
the Tax Court, or he may pay the disputed 
deficiency and then sue for repayment either 
in a federal District Court or the United States 
Court of Claims (q.v.).
tax law, the body of rules under which the 
public authority has a claim on taxpayers, 
requiring them to transfer to the public au­
thority part of their income or property.

A brief treatment of tax law follows. For füll 
treatment, see macropaedia: Taxation.

Tax law is concerned only with the legal 
aspects of taxation, not with its financial, eco­
nomie, or other aspects. Tax law falls within 
the domain of public law as distinguished from 
private law. International tax law is concerned 
with the problems arising when an individual 
or Corporation operates and is taxed in several 
countries. The development of comprehensive 
Systems of tax law is a recent phenomenon.

The power to impose taxes is generally rec­
ognized as a right of governments and is com­
monly found specified in constitutions. The 
limits to the right of the public authority to 
impose taxes are, in democratie Systems, set by 
the legislature. The fundamental requirement 
is that the rights of the tax administration and 
the corresponding obligations of the taxpayer 
be specified in the law. The implementation 
of the tax laws is generally the province of the 
executive power.

In many countries, tax legislation, once en­
acted, cannot be nullified by the courts on the 
ground that it is in Opposition to constitutional 
principles, a chief exception being the United 
States, where the principle of judicial review 
is firmly established. There are certain limita- 
tions on the taxing power of the legislature. 
There must be at least a minimum connection 
between the subject of taxation and the taxing 
power. The extent of income tax jurisdiction, 
for example, is essentially determined by two 
criteria: the residence of the taxpayer and the 
source of his income. Taxes other than in­
come taxes—such as retail sales taxes, death 
taxes, registration fees, and stamp duties—are 
imposed by the authority (national or local) 
on whose territory the goods are delivered or 
the taxable assets are located. Another limita- 
tion is that the same tax may not be imposed 
twice on the same person on the same ground. 
Taxes are generally not levied retroactively. A 
common limitation on the taxing power is the 
requirement that all citizens be treated alike. 
Aside from these constitutional, traditional, or 
political limitations, there is no restraint on 
the power of the legislative authority to deter­
mine the object, the rate, and the manner of 
administration of a tax.
The problem of double and concurrent taxa­

tion by overlapping governmental authorities 
has become increasingly important, particu­
larly in international law. International tax law 
has two parts. One consists of the provisions 
of intemal tax law whereby national taxes are 
made applicable to nonresidents and to facts 
or situations located outside the frontiers. The 
other part consists of a growing number of in­
ternational agreements, mainly bilateral ones, 
designed to prevent double taxation. Problems 
of intemal double taxation exist in federal 
countries where state legislatures may tax all 
income arising in the state, whether received 
by residents or nonresidents, or all income re­
ceived by residents, whether arising within or 
outside the state. When two or more countries 
form a customs union (free-trade zone), as

have the members of the European Economie 
Community (Common Market), they agree 
to establish a unified economie and financial 
market. In tax terms, this means the abolition 
of all tax (and other) discriminations and dis- 
tortions.

Administration of the tax law is the respon­
sibility of the executive power. The levying 
of taxes can be divided into three successive 
phases. The first is assessment, or the defini- 
tion of the amount subject to taxation under 
a particular Statute. With the income tax, for 
example, the taxpayer submits a tax retum 
providing financial and other information. As- 
sessing officials have extensive powers in de­
termining the amount subject to taxation. The 
taxpayer has the right to appeal the interpreta­
tion of the law if he believes that the assessing 
official is wrong. The second phase is com- 
putation or calculation. In the American self- 
assessment method the liability for income tax 
is determined by the taxpayer. Many coun­
tries provide for prepayment of withholding 
tax on wages, dividends, and other income. 
The third phase is enforcement. If the tax­
payer fails to pay within a legally prescribed 
period, the competent tax office undertakes to 
collect the amount due together with interest 
or penalty charges. Various civil and criminal 
penalties are prescribed by law for violations 
of tax laws.
Taxaceae, the yew family, constituting the 
order Taxales and containing five genera of 
evergreen trees and shmbs, distributed mainly 
in the Northem Hemisphere. The plants 
have many branches, covered with altemate, 
needlelike leaves. Male and female plants are 
usually separate; the male reproductive units 
are contained within conelike stmctures. The 
usually solitary seeds are covered by fleshy ar- 
ils (berrylike or plumlike stmctures). The seed 
tip is exposed in species of Amentotaxus and 
Austrotaxus.

The genus Amentotaxus contains four species 
of eastern Asian trees and shmbs, some reach- 
ing 10 metres (about 30 feet) high. The seeds 
are bome on short stalks and have reddish- 
yellow seed coverings. The genus Austrotaxus 
has only one species (A. spicata), native to 
mountain forests of New Caledonia. Growing 
from 15 to 25 metres (about 50 to 80 feet) tall, 
the tree resembles the yellow woods in leaf 
characteristics and growth habit but differs in 
flower stmcture and the presence of the seed 
covering.

The genus Pseudotaxus has one species (P. 
chienii), a shmb from eastem China, seldom 
more than 4 metres (13 feet) high. It resem­
bles Taxus in general appearance but has a 
cup-shaped, white seed covering.

The largest genus, Taxus (yew; q.v.), has 
about eight species and many varieties, dis­
tributed in North America, Europe, Asia Mi­
nor, and eastern Asia. There are about six 
species in the genus Torreya (q.v.), found in 
North America, China, and Japan.
Taxandria (region, Belgium): see Kempen- 
land.
Taxandrian Interglacial Stage: see Waal 
Interglacial Stage.
taxation, the imposition of compulsory levies 
on persons or other entities by governments. 
In modem economies taxes are the most im­
portant source of government revenues. They 
represent a general Obligation of taxpayers and 
are not levied or paid in exchange for any 
particular benefit.
A brief treatment of taxation follows. For 

füll treatment, see macropaedia: Taxation.
Taxes are considered to have three functions: 

(1) fiscal or budgetary, to cover government 
expenditures; (2) economie, to promote sta­
ble economie growth; and (3) social, to lessen 
inequalities in the distribution of income 
and wealth. Conflict may arise among these 
functions. The level or composition of taxes

necessary for budgetary purposes may retard 
economie growth; a highly redistributive tax 
may have similar consequences. In addition 
to these main functions, taxes have also been 
used for nonfiscal ends, such as to encourage 
or discourage certain activities, (e.g., alcohol 
consumption, family size, etc.).

In the literature of public finance, taxes have 
been classified in various ways according to 
who pays them, who bears the ultimate bür­
den of them, the extent to which the burden 
can be shifted, and other criteria. The most 
common distinction is between direct and in­
direct taxes. Direct taxes are those that cannot 
be shifted by the taxpayer onto someone else. 
They are primarily taxes on persons and are 
aimed at the individual’s ability to pay as 
measured by his income or his net wealth. 
The main types of direct taxes are individual 
income taxes, taxes on net worth, death duties 
(i.e., the inheritance tax and the estate tax), 
gift taxes, and general expenditure or spend- 
ing taxes. Indirect taxes are those that can be 
shifted in whole or in part to the ultimate 
consumer. These include excise taxes, sales 
taxes, value-added taxes, taxes on legal trans- 
actions, and the like. Some taxes cannot be 
classified as direct or indirect with certainty 
because they may or may not be shifted de- 
pending on circumstances. Taxes may also be 
distinguished according to the effect they have 
on the distribution of income and wealth. A 
proportional tax is one that imposes the same 
relative burden on all taxpayers. A progressive 
tax is characterized by a more than propor­
tional rise in the tax liability relative to the 
increase in the tax base, and a regressive tax is 
characterized by a less than proportional rise 
in relative burden.

Taxes played a relatively minor role in the 
ancient world. Tariffs were often more impor­
tant than intemal excises for raising revenue. 
Poll taxes, real property taxes, and sales taxes 
were all known in Rome. In modem times the 
level of general taxation has risen substantially 
and so has the ratio of tax revenues to national 
income. Income taxation, both of individuals 
and of corporations, occupies a leading po­
sition in modem tax Systems. In addition to 
general and substantial income taxes, there 
has been a trend away from special excises 
and the taxation of necessities to taxes on 
nonessential commodities and luxuries. The 
tendency is toward a closer correspondence 
between individual tax liability and ability to 
pay.

Adam Smith first systematized the mies that 
should govem a rational system of taxation: 
Taxes should be based on the individual’s 
ability to pay, and they should be certain, 
convenient, and economical. Modem criteria 
of tax Systems also include revenue productiv­
ity and considérations of social justice. A tax 
system should guarantee adequate revenues to 
cover expenditures and should be capable of 
producing more on short notice when circum­
stances require. Conceptions of social justice 
may require in addition that taxes be more or 
less redistributive of income or wealth or both. 
As governments have come to play a larger 
part in Controlling their national economies, 
taxes have been used to moderate cyclical 
economie fluctuations, to promote a higher 
level of economie activity, and to affect the 
allocation of economie resources.
Taxco, in füll taxco de alarcón, city, 
northem Guerrero state, south central Mex­
ico. It is on the slopes of Atache Hill, at 5,758 
ft (1,755 m) above sea level, in the Sierra 
de Taxco. The place was a mining centre in 
pre-Columbian times; an Indian settlement 
was established there in the mid-15th Century. 
That, together with the settlement founded by 
the Spanish in 1528, became the city of Taxco 
and was one of the first early mining centres 
to be inhabited by Spaniards. The city pros­
pered in the colonial period, its silver mines



producing great wealth. It was the birthplace 
of the 18th-century poet and dramatist Juan 
Ruiz de Alarcón y Mendoza, memorialized in 
its full name. The city is still renowned for 
its silver, but copper, zinc, lead, and fluorite 
are also mined in the vicinity. Taxco is also a

Taxco, Mex.
Ursula Bernath— EB Inc.

commercial centre for the area, which yields 
com (maize), beans, sugarcane, and fruits. It 
is primarily known for its fine silver hand- 
work and other crafts, being recognized as the 
outstanding centre for silverwork in the West­
em Hemisphere; the ancient craft was revived 
there in the 1930s by a U.S. resident, William 
Spratling. Because of its colonial character, 
with its fine Baroque Church of Santa Prisca 
and other churches and buildings lining its 
steep, narrow, cobblestone streets, it has been 
declared a national monument and is a tourist 
as well as an art centre. It is located 1 2 V2 

mi (20 km) north of Iguala, through which 
the Mexico City-Acapulco expressway passes. 
Pop. (1980) 36,315.
taxicab, chauffeur-driven automobile avail­
able for hire to carry passengers between any 
two points within a city or its suburbs for a fare 
determined by a meter or zone system or a flat 
rate. The taxicab is named after the taximeter, 
an instmment invented by Wilhelm Bruhn in 
1891 that automatically recorded the distance 
traveled and/or the time consumed, thus en- 
abling the fare to be accurately measured. The 
term cab derives from the cabriolet, a two- 
wheeled, one-horse carriage often let out for 
hire.
The development of modern taxicabs closely 

parallels that of automobiles. The first motor- 
ized taxicabs were electric-powered vehicles 
that began appearing on the streets of Euro­
pean and American cities in the late 1890s. In­
temal combustion-powered taxicabs equipped 
with taximeters first appeared around 1907 
and have dominated taxi travel ever since. 
Most modem taxis are four-door passenger 
cars that are especially fitted for taxicab ser­
vice and provided with modifications designed 
to withstand the more severe service require­
ments of taxi Operation. Such modifications 
include reinforced auto-body frames, heavier 
springs and shock absorbers in the suspension 
system, and more reliable engine charging. In 
some cities, such as London, taxicab design 
must meet legally approved specifications.
Taxicab firms may be organized in any of 

three ways. They may have regulär employees 
who drive cabs owned by the Company; they 
may use lessees, or independent contractors, 
who lease cabs from a Company and pay a 
regulär fee for the use of the vehicle; or they 
may consist of owner-drivers, who drive vehi­
cles which they themselves own.
taxidermy, the practice of creating lifelike 
representations of animals, most commonly 
birds and mammals, by the use of their pre­
pared skins and various supporting structures. 
Taxidermy may be traced to the ancient cus­
tom of preserving trophies of the hunt, but 
the principal motive for its development into 
an art was the growth of interest, especially

from the time of the Enlightenment, in natu­
ral history and the consequent appearance of 
both private collections and exhibits in pub­
lic museums of birds, beasts, and curiosities. 
By the early 18th Century, Chemical means of 
preserving skins, hair, and feathers from decay 
and insects made possible the first crude at­
tempts to re-create the appearance of live an­
imals by stuffing the sewed-up skins with hay 
or straw. The rapid improvement of methods 
of preparing skins and the invention of new 
techniques of mounting them were followed 
closely by a trend toward realistic display— 
the animals were shown in positions, often 
suggesting great activity, observed in nature, 
and, by the addition of real or artificial Vegeta­
tion, painted backgrounds, etc., lifelike scenes 
and even whole habitats were simulated. In 
the 19th Century, taxidermy became firmly 
established as a museum art in the work of 
such commercial houses as Maison Verreaux 
in Paris, founded by a naturalist and explorer, 
which fumished great numbers of exhibits to 
museums. The influence of Verreaux was su- 
perseded by that of Ward’s Natural Science 
Establishment in Rochester, N.Y., where a 
group of young enthusiasts, notably Carl Ake- 
ley (q.v.), devoted themselves to the perfec- 
tion of taxidermic methods. The techniques 
for constructing and sculpting anatomically 
correct manikins of clay and piaster that 
were developed at Ward’s remain the basis of 
modern taxidermy; subsequent developments 
concemed mainly the treatment of reptiles, 
insects, and soft-bodied creatures and the in­
troduction of such new materials as celluloid 
and other plastics.
Taxila, Sanskrit taksasilä, ancient city of 
northwestem India, the mins of which are 
about 22 miles (35 kilometres) northwest of 
Rawalpindi, Pak. Its prosperity in ancient 
times resulted from its position at the junc­
tion of three great trade routes: one from 
eastem India described by a Greek writer, 
Megasthenes, as the “Royal Highway,” the 
second from westem Asia, and the third from 
Kashmir and Central Asia. When these routes 
ceased to be important the city sank into in- 
significance and was finally destroyed by the 
Huns in the 5th Century ad.
History. Taxila is known from references 

to it in Indian and Greco-Roman literary 
sources and from the accounts of two Chinese 
pilgrims, Fa-hsien and Hsüan-tsang. Literally

Taxila

meaning “the city of cut-stone” or “the rock 
ofTaksa,” Taksasilä (rendered by Greek writ­
ers as Taxila) was founded, according to the 
Indian epic Rämäyana, by Bharata, younger 
brother of Räma, an incamation of the Hindu 
god Visnu. The city was named for Bharata’s 
son, Taksa, its first mler. The great Indian
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epic Mahäbhärata was, according to tradition, 
first recited at Taxila at the great snake sac­
rifice of King Janamejaya, one of the heroes 
of the story. Buddhist literature, especially 
the Jätaka, mentions it as the capital of the 
kingdom of Gandhära and as a great cen­
tre of learning. Gandhära (Gandarii) is also 
mentioned as a satrapy or province in the in­
scriptions of the Achaemenian (Persian) king 
Darius I in the 5th Century b c . Taxila, as 
the capital of Gandhära, was evidently under 
Achaemenian mle for more than a Century. 
When Alexander the Great invaded India in 
326 b c  Ämbhi (Omphis), the mler of Taxila, 
surrendered the city and placed his resources 
at Alexander’s disposal. Greek historians ac- 
companying the Macedonian conqueror de­
scribed Taxila as “wealthy, prosperous, and 
well govemed.”

Within a decade after Alexander’s death, 
Taxila was absorbed into the Mauryan em­
pire founded by Candragupta Maurya, under 
whom it became a provincial capital. But this 
was only an interlude in the history of Tax- 
ila’s subjection to conquerors from the west. 
After three generations of Mauryan mle, the 
city was annexed by the Indo-Greek kingdom 
of Bactria. It remained under the Indo-Greeks 
until the early Ist Century b c . They were fol­
lowed by the Sakas, or Scythians, from Central 
Asia, and by the Parthians, whose mle lasted 
until the latter half of the Ist Century ad.
According to early Christian legend, Taxila 

was visited by the Apostle Thomas during the 
Parthian period. Another distinguished visi- 
tor was the Neo-Pythagorean sage Apollonius 
of Tyana (ist Century ad), whose biographer 
Philostratus described Taxila as a fortified city 
that was laid out on a symmetrical plan and 
compared it in size to Nineveh.

Taxila was taken from the Parthians by the 
Kushäns under Kujüla Kadphises. The great 
Kushän mler Kaniska founded Sirsukh, the 
third city on the site. (The second, Sirkap, 
dates from the Indo-Greek period.) In the 
4th Century ad the Säsänian king Shäpür II 
(310-379) seems to have conquered Taxila, as 
evidenced by the numerous Säsänian copper 
coins found there. There is little information 
about the Säsänian occupation, but when Fa- 
hsien visited the city at about the begin­

ning of the 5th Century ad, he found it a 
flourishing centre of Buddhist sanctuaries and 
monasteries. Shortly thereafter it was sacked 
by the Huns. Taxila never recovered from this 
calamity. Hsüan-tsang, visiting the site in the 
7th Century ad, found the city mined and des­
olate, and subsequent records do not mention

Adapted from Westermann Grosser Atlas zur Weltgeschichte, Georg Westermann Verlag, Braunschweig
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it. Excavations begun by Sir Alexander Cun- 
ningham, the father of Indian archaeology, 
in 1863-64 and 1872-73, identified the local 
site known as Saraikhala with ancient Taxila. 
This work was continued by Sir John Mar­
shall, who over a 20-year period completely 
exposed the ancient site and its monuments. 
Archaeology. The structural remains at 

Taxila include the Bhïr mound area, the palace 
area at Sirkap, the Jandiäl and Pippala tem­
ples, the Giri fortress, the Mohra Moradu and 
Jaulian monasteries, and the Dharmaräjika, 
Bhallar, and Kunäla stupas (burial mounds). 
Different types of masonry used in the mon­
uments indicate their period of origin. The 
earliest remains are those of the Bhïr mound. 
The palace area, modeled on the same lines as 
its Assyrian counterpart, has several entrances 
and outer fortifications. It reveals tracés of suc­
cessive settlements with the oldest parts of the 
buildings consisting of rubble masonry. A spa- 
cious Buddhist temple, several small shrines, 
and blocks of dwelling houses were uncovered 
there. The shrine of the double-headed eagle 
is interesting for its pilasters of the Corinthian 
order on the front and niches in the inter- 
spaces. Other antiquities of the palace area in­
clude terra-cottas and potteries; small bronze, 
copper, and iron objects; and beads, gems, 
and coins of Indo-Greek, Parthian, and early 
Kushän rulers.

The Dharmaräjika stupa, popularly known 
as the Chir tope, is a circular structure with 
a raised terrace around its base. A circle of 
small chapels surround the great stupa. Three 
distinctive types of masonry in the buildings 
around the main stupa suggest the contribu­
tions of different periods to the building ac­
tivity. A silver scroll inscription in Kharostï 
and a small gold casket containing some bone 
relics of Buddha were found in one of the 
chapels. The inscription refers to the enshrine- 
ment of the relics by a Bactrian named Ursaka 
from the town of Noacha in the year 136 bc 
for the bestowal of health on “the great King, 
Supreme King of Kings, the Son of Heaven, 
the Kusäna” (probably Vïma Kadphises, son 
of the Kushän conqueror Kujäla). This site 
also contained several statues of the Buddha 
and bodhisattvas.

The Jandiäl temple, set up on an artificial 
mound, closely resembles the classical tem­
ples of Greece. lts Ionic columns and pilasters 
are composed of massive blocks of sandstone. 
Built in the Scythio-Parthian period, it is prob­
ably the temple described by Philostratus in 
his Life of Apollonius of Tyana. Though the 
Jandiäl temple is not Buddhist, the Jaulian 
remains are. These include a monastery and 
two stupa courts.

Taxila, besides being a provincial seat, was 
also a centre of learning. It was not a uni­
versity town with lecture halls and residential 
quarters, such as have been found at Nälandä 
in Bihar. At Taxila, the preceptor housed his 
own pupils, who paid for their board and 
lodging in cash or in the form of service to the 
teacher and his family. The Buddhist monas­
teries also catered to the needs of the students 
and monks. (B.N.P./Ed.)
b i b l i o g r a p h y . John Marshall, T a x ila , 3 vol. 
(1951, reprinted 1975), provides the most exhaus- 
tive material for the history and archaeological 
excavations of Taxila. Radha Kumud Mookerji, 
A n c ie n t In d ia n  E d u ca tio n , 4th ed. (1969), includes 
a comprehensive account of Taxila as a centre 
of learning. For a general study of Taxila as an 
ancient city, see Stuart Piggot, S o m e  C itie s  o f  
A n c ie n t In d ia  (1945); B.N. Puri, C itie s  o f  A n c ien t 
I n d ia  (1966); Ahmad Hasan Dani, T h e H is to r ie  
C ity  o f  T a x ila  (1986); and Saifur Rahman Dar, 
T a x ila  a n d  th e  W estern  W o rld  (1984).
taximetrics, also called numerical tax- 
onomy, the multivariate analysis of many 
measurable features (taxonomie characters) to

produce a biological Classification. Because of 
the complexity of the analysis—many char­
acters are measured on many individuals or 
a number of species—the use of a computer 
is virtually mandatory. No attempt is made, 
as in evolutionary taxonomy, to weight char­
acters on the basis of their presumed roles 
in natural selection. For this reason, numer­
ical taxonomy produces a Classification that 
reflects “phenetic distances,” i.e., degrees of 
similarity. Such classifications are rejected by 
many conventional taxonomists who feel that 
the relationships expressed in a Classification 
should be strictly evolutionary. See also tax­
onomy.
Taxis postal system: see Thum and Taxis 
postal system.
Taxodiaceae, the so-called deciduous cypress 
family (order Coniferales), consisting of 10 
genera with 15 species of ornamental and 
timber evergreen trees, native to eastem Asia, 
Tasmania, and North America. The leaves on 
one tree may be scalelike, needlelike, or a 
mixture of both; they occur singly and are of­
ten spirally arranged on frondlike branchlets. 
Both male and female reproductive stmctures 
are bome on the same tree; the male stmctures 
are solitary or clustered and have spirally ar­
ranged scales, each of which has three to nine 
pollen cases. The female cones, solitary and 
terminal, also have spirally arranged scales. 
Each scale is fused with a bract (modified 
leaf), which becomes thick and woody. The 
two to nine seeds produced per scale are erect 
in some genera and inverted in others. There 
are two to eight cotyledons.

Tasmanian cedar, Japanese cedar, China fir, 
umbrella pine, big tree, redwood, dawn red- 
wood, and bald cypress (qq.v.) are economi­
cally important timber trees belonging to the 
Taxodiaceae family.
taxon, plural taxa, any unit used in the Sci­
ence of biological Classification, or taxonomy. 
Taxa are arranged in a hierarchy from king­
dom to subspecies, a given taxon ordinarily 
including several taxa of lower rank. In the 
Classification of protists, plants, and animals, 
certain taxonomie categories are universally 
recognized; in descending order, these are 
kingdom, phylum (in plants, division), class, 
order, family, genus, species, and subspecies, 
or race. Rules for naming the various taxa are 
the province of biological nomenclature (q.v.).

There are many terms for naming geneti- 
cally controlled variants within a species, but 
these names usually are not considered to 
be taxa. In a polymorphic species the terms 
morph and variety are often applied. Among 
domestic animals, a tme-breeding, genetically 
pure line is usually called a strain. In botany 
the term cultivar is applied to a recognizable 
variant that originates under cultivation.
taxonomy, in a broad sense, the science of 
Classification, but more strictly the Classifica­
tion of living and extinct organisms, i.e., bio­
logical Classification. The term is derived from 
the Greek taxis (“arrangement”) and nomos 
(“law”). The taxonomist creates from a varied 
array of organisms a hierarchy of groupings, 
or taxa (singulär: taxon), that have an orderly 
relationship to each other. The basic unit in 
taxonomy is the species.
A brief treatment of taxonomy follows. For 

füll treatment, see macropaedia: Biological 
Sciences.
Most modern taxonomists attempt to group 

organisms so as to reflect evolutionary 
(phyletic) relationships. The basic method of 
taxonomy is to compare the characteristics of 
the structure of living and extinct organisms 
by the methods of comparative anatomy and 
to interpret their differences and similarities 
in the light of comparative genetics, biochem- 
istry, physiology, embryology, behaviour, ecol­
ogy, and geography.
Authorities once divided organisms into two

simple categories, or taxa—the kingdoms Plan- 
tae and Animalia. A third kingdom, Protista, 
was later proposed for those organisms that 
are not clearly plant or animal, such as the 
protozoa, bacteria, and algae. Improvements 
in biochemical and genetic research and ad- 
vances in electron microscopy enabled further 
Classification. Microorganisms without a dis­
tinct nucleus, called prokaryotes, are placed 
in the kingdom Monera; bacteria are the prin­
cipal organisms in this kingdom. The Classifi­
cation of eukaryotes (microorganisms having 
a distinct nucleus) remains controversial. At 
present most authorities classify all living and 
extinct organisms into either a five-kingdom 
system or a four-kingdom system. The five- 
kingdom system recognizes Animalia, Plan- 
tae, Monera, Fungi, and Protista (basically all 
eukaryotic microorganisms—i.e., algae, pro­
tozoans, and slime molds), and the four-kïng- 
dom system recognizes only the kingdoms 
Animalia, Plantae, Monera, and Virus; i.e., 
while recognizing the Separation of the eu­
karyotes and prokaryotes, the four-kingdom 
system places the protozoans with the animals 
and the fungi and algae with the plants.

The main subordinate taxa are successively 
the phylum (or division for plants), class, 
order, family, genus, and species. The basic 
units of the classificatory system are readily 
recognizable kinds, or species. The first step in 
the process of Classification is the systematic 
grouping together of organisms with related 
characteristics; for example, single-hoofed an­
imals related to the horse (horse, ass, and ze­
bra) are placed in the horse genus, Equus, and 
similarly the grouping of acom-bearing trees 
into the oak genus, Quercus. When the genus 
name is combined with that of the species, 
relationships are indicated, and by this means 
additional species may be included as they 
are discovered. This scheme of generic and 
specific names in Latin was established by 
Carolus Linnaeus in the mid-18th Century.
Tay, River, longest river in Scotland, flowing 
about 120 miles (193 km) from its source on 
the north slopes of Ben Lui to the North Sea 
below Dundee. The river drains 2,400 square 
miles (6,216 square km), the largest drainage 
area in Scotland. Before reaching the stretch 
of Loch Tay (15 miles [24 km] long) at Killin, 
the headwaters flow under the names Fillan 
and Dochart. On leaving Loch Tay at Ken- 
more, the river receives the tributaries Lyon, 
Eam, and the outfall from the Tummel-Garry 
Hydroelectric Scheme, which helps control 
flooding of the river.
Tay Ninh, town, southem Vietnam, situated 
on a tributary of the Vam Co Tay River, 65 
miles (105 km) northwest of Ho Chi Minh 
City (formerly Saigon) and 25 miles (40 km) 
from the border with Kampuchea. Tay Ninh 
is the seat of the Cao Dai, a militant syncretic 
religious sect founded in 1926 that controlled 
and administered the area for several years 
following World War II.
Formerly a Cambodian (Khmer) territory

The cathedral of the Cao Dai sect, Tay Ninh, 
Vietnam
Robert C. Caplan—Globe



occupied early in the 19th Century by the Viet­
namese under Emperor Gia Long, the region 
has Khmer, Chinese, and Cham minorities. 
The region is noted for its large rubber and 
sugar plantations; rice and coconuts are also 
harvested.

Followers of the Cao Dai, who dominate 
the area, have built a cathedral in Tay Ninh. 
The region also has concentrations of the Hoa 
Hao, a rival militant Buddhist sect. Pop. (1971 
est.) town, 26,081.
Tay-Sachs disease, also called amaurotic 
familial IDIOCY, hereditary metabolic disor­
der causing progressive mental and neurologie 
deterioration resulting in death in early child­
hood. The disease is caused by a recessive 
genetic trait, occurs most commonly among 
people of Eastem European Jewish origin, and 
can be detected by prenatal tests. Abnormally 
low activity of the enzyme hexosaminidase 
A allows an unusual sphingolipid, ganglio- 
side GM2, to accumulate in the brain; in 
some affected children, the enzyme is present 
but the sphingolipid accumulates nonetheless. 
Tay-Sachs children appear normal at birth but 
become listless and inattentive during the first 
few months of life. As the disease progresses, 
the child loses motor abilities already gained, 
such as crawling and sitting, and eventually 
is unable even to raise its head. A cherry-red 
spot develops on the retina, and blindness and 
a general paralysis usually precede death.
Tay Son b r o t h e r s , collective name for 
Nguyen Hue (b. c. 1752—d. 1792), Nguyen 
Nhac (b. c. 1752—d. Dec. 16, 1793), and 
Nguyen Lu (b. c. 1752—d. 1792); the name 
was derived from their home village, Tay Son, 
Vietnam. They were the leaders from 1771 
of an insurrection that was initially local in 
character but became a national movement 
known as the Tay Son rebellion. By 1778 the 
brothers were dominant in central and south­
em Vietnam, finally overcoming their oppo­
nents in northem Vietnam in 1786-87. The 
revolt initially had a broad social base, draw­
ing from peasant and merchant classes, and 
sought political and social reforms. The broth­
ers have been regarded by many historians 
as precursors of the 20th-century Vietnamese 
nationalist movement.
Nguyen Hue (later Emperor Quang Trung), 

the youngest and most capable of the brothers, 
overthrew the imperial Le dynasty (see Later 
Le dynasty) and the two rival feudal houses 
of the Nguyen in the south and the Trinh in 
the north, reuniting all of Vietnam. Reigning 
from about 1788 to 1793, the brothers each 
govemed a portion of Vietnam; Nguyen Hue 
mied in the north. In 1788—89 Hue led a 
peasant army to victory over invading Chinese 
forces. (During the Tet offensive of the Viet 
Cong in 1968, students in Saigon displayed 
banners recalling that triumph.)

Although the brothers initiated some re­
forms, they failed to attack the basic evil of 
the landownership system, and their follow­
ing became disillusioned and drifted away. 
Nguyen Anh (later Emperor Gia Long; q.v.), 
the last surviving member of the Nguyen dy­
nasty (g.v.), defeated the brothers successively 
in 1792-93. By 1802, with the help of French 
armaments, Gia Long had eliminated the de­
scendants of the Tay Sons.
Tayacian industry, primitive flake-tool tra­
dition of France and Israel, believed to be 
essentially a smaller edition of the Clactonian 
industry (q.v.).
Tayama Katai, also called tayama rokuya 
(b. Dec. 13, 1871, Tatebayashi, Japan—d. 
May 13, 1930, Tokyo), novelist, a central fig­
ure in the development of the Japanese natu­
ralist school of writing.
Tayama’s early work was highly romantic, 

but with the essay “Rokotsu nam byösha” 
(1904; “Bold Delineation”) he pointed the way 
toward the more realistic path he was to follow

under French influence. The injunction to ob­
serve strict objectivity and to describe things 
as they are, deriving from the early French 
naturalists Guy de Maupassant and the broth­
ers Edmond and Jules Goncourt, developed 
into a major genre in Japanese literature— 
the watakushi-shösetsu, or “autobiographical 
novel.” Futon (1908; “The Bed”) made his 
reputation; it described in embarrassing de­
tail the attraction of a middle-aged writer 
(the author) to a young female student. A 
trilogy of autobiographical novels, Sei (1908; 
“Life”), Tsuma (1908-09; “Wives”), and En 
(1910; “Ties”), fixed the distinguishing form 
of Japanese naturalism. Inaka kyöshi (1909; 
“Country Teacher”) showed influence of the 
Goncourts and of Gustave Flaubert’s Madame 
Bovary. An essay on his own literary theories, 
“Katai bunwa” (1911; “Katai’s Literary Dis- 
courses”), introduced into the critical language 
the term keimen byösha (“plain delineation”), 
with which he is identified. In later years, with 
the decline in the influence of naturalism, he 
entered a period of personal confusion from 
which he emerged with a calm, almost reli­
gious attitude, which was reflected in Zansetsu 
(1917-18; “Remaining Snow”).
Tayif (Saudi Arabia): see Ta’if, at-.
Taylor, A(lan) J(ohn) P(ercivale) (b.
March 25, 1906, Birkdale, Lancashire, Eng.— 
d. Sept. 7, 1990, London), British historian 
and journalist noted for his lectures on history 
and for his prose style.

Taylor attended Oriel College, Oxford, gradu- 
ating with first-class honours in 1927. In 1931 
he began writing reviews and essays for the 
Manchester Guardian (later The Guardian). 
He continued his studies in history, and in 
1934 his first book, The Italian Problem in Eu­
ropean Diplomacy 1847-1849, was published. 
A second book on diplomacy, Germany’s 
First Bid for Colonies 1884-1885: A Move in 
Bismarck’s European Policy, was published in
1938. Taylor was a tutor in modem history 
at Magdalen College, Oxford (1938-63), and 
a research fellow there until 1976 (honorary 
fellow thereafter).
He became a panel member of a BBC-TV 

news analysis program in 1950 and continued 
to make regulär television appearances during 
the 1950s and after. He was also populär as a 
journalist. In 1967 he became honorary direc­
tor of the Beaverbrook Library, and he served 
in that position until 1975, during that time 
writing an affectionate yet objective biography 
(1972) of his friend Lord Beaverbrook. In the 
1970s he gave a number of BBC-TV lecture 
series, three of which were published as The 
War Lords (1978), How Wars Begin (1979), 
and Revolutions and Revolutionaries (1980).
Often sparking controversy with his unortho­

dox views, Taylor nonetheless maintained high 
Standards of scholarship; among his more than 
30 publications are The Struggle for Mastery 
in Europe 1848-1918 (1954; published as vol­
ume 1 of The Oxford History of Modern Eu­
rope) and English History 1914-1945 (1965). 
He lectured on many historical topics at uni­
versities throughout Great Britain and also 
edited a number of books. His autobiography, 
A Personal History, was published in 1983.
Taylor, Albert Hoyt (b. Jan. 1, 1874, 
Chicago, 111., U.S.—d. Dec. 11, 1961, Clare- 
mont, Calif.), American physicist and radio 
engineer whose work underlay the develop­
ment of radar in the United States.
Taylor was trained at Northwestem Univer­

sity, Evanston, 111., and the University of Göt­
tingen, Germany. He taught at Michigan State 
College in East Lansing and at the universities 
of Wisconsin at Madison and North Dakota 
at Grand Forks. He supervised the radio di­
vision of the U.S. Naval Research Laboratory 
from 1923 until 1945.

Taylor’s studies in electromagnetic radiation 
concentrated on shortwaves, examining their
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polarization and refraction; his research con- 
firmed the Heaviside “radio roof” theory in 
1925. His work in the 1920s and ’30s on radio 
echoes and the upper atmosphere contributed 
to the development of radar. In 1938 Tay­
lor installed the first combat radar unit, on 
the battleship New York, and by 1939 radar 
equipment was being commercially manufac­
tured in the United States.
Taylor, (James) Bayard (b. Jan. 11, 1825, 
Kennett Square, Pa., U.S.—d. Dec. 19, 1878, 
Berlin, Ger.), American author known pri­
marily for his lively travel narratives and for 
his translation of Goethe’s Faust.

A restless student, Taylor was apprenticed to 
a printer at age 17. In 1844 his first volume 
of verse, Ximena, was published. He then ar­
ranged with The Saturday Evening Post and 
the United States Gazette to finance a trip

Bayard Taylor, engraving by John 
Chester Buttre after a photograph
By courtesy of the Library of Congress, Washington,
D.C.

abroad in retum for publication rights to travel 
letters, which were compiled in the extremely 
populär Views Afoot (1846). In 1847 he began 
a career in journalism in New York. Eldorado 
(1850) recounted his trials as a newspaper cor­
respondent in the 1849 California gold rush. 
He continued his trips to remote parts of the 
world—to the Orient, to Africa, to Russia— 
and became renowned as something of a mod­
em Marco Polo. In 1862 he became secretary 
of the U.S. legation at St. Petersburg, Russia, 
and in 1878, shortly before his death, became 
U.S. minister to Germany. Of his works in this 
later period, the translation of Faust (1870-
71) remains his best known. His Poems of the 
Orient appeared in 1855.
Taylor, Brook (b. Aug. 18, 1685, Edmonton, 
Middlesex, Eng.—d. Dec. 29, 1731, London), 
British mathematician noted for his contri­
butions to the development of calculus. In 
1708 he produced a solution to the prob­
lem of the centre of oscillation. The solution 
went unpublished until 1714, when his claim 
to priority was disputed by the noted Swiss 
mathematician Johann Bemoulli.

Brook Taylor, detail of a gouache 
miniature by Joseph Goupy; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London
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Taylor’s Methodus incrementorum directa et 
inversa (1715; “Direct and Indirect Methods 
of Incrementation”) added to higher mathe­
matics a new branch now called the calculus 
of finite differences. Using this new develop­
ment, he was the first to express the move­
ment of a vibrating string on the basis of me­
chanical principles. Methodus also contained 
the celebrated formula known as Taylor’s 
theorem, the importance of which remained 
unrecognized until 1772. At that time the 
French mathematician Joseph-Louis Lagrange 
realized its importance and proclaimed it the 
basic principle of differential calculus.

A gifted artist, Taylor set forth in Linear 
Perspective (1715) the basic principles of per­
spective. This work and his New Principles of 
Linear Perspective contained the first general 
treatment of the principle of vanishing points. 
As a result of the brevity and obscurity of 
most of his writings, these two works did not 
immediately have the influence they later en­
joyed.

Taylor was elected a fellow of the Royal 
Society of London in 1712 and in that same 
year sat on the committee for adjudicating 
Newton’s and Leibniz’s conflicting claims of 
priority in the invention of calculus.
Taylor, David W atson (b. March 4, 1864, 
Louisa County, Va., U.S.—d. July 28, 1940, 
Washington, D.C.), U.S. marine architect who 
built the first ship-model testing establishment 
in the United States at the Washington (D.C.)

David Watson Taylor
By courtesy of the U.S. Navy

Navy Yard, and formulated basic principles 
of ship design.

He graduated from the U.S. Naval Academy 
in Annapolis, Md., and studied advanced 
naval construction and marine engineering at 
the Royal Naval College, Greenwich, eaming 
the highest grades achieved until then at both 
institutions. Taking charge of the Experimen­
tal Model Basin in 1899, Taylor undertook 
experiments to discover what characteristics 
of a ship’s hüll govem its water resistance. By 
a method intemationally known since 1910 
as the Taylor Standard Series Method, he de­
termined the actual effect of changing those 
characteristics, making it possible to estimate 
in advance the resistance of a ship of given 
proportions. His Speed and Power of Ships 
(1910), setting forth this knowledge, is still 
informative.

In 1917 Taylor became a rear admiral and 
from 1914 to 1922 was responsible for the 
design and construction of ships, submarines, 
and aircraft for the U.S. Navy, including the 
NC-4, first plane to fly the Atlantic (1919). 
He made many other contributions to aero­
nautics in 15 years of service on the National 
Advisory Committee for Aeronautics.
Taylor, Edward (b. 1645?, in or near Coven­
try, Warwickshire, Eng.—d. June 24, 1729, 
Westfield, Mass.), one of the foremost poets 
n colonial British North America.
Unwilling to subscribe to the required oath

of conformity because of his staunch adher- 
ence to Congregational principles, Taylor gave 
up schoolteaching in England, emigrated to 
New England, and was immediately admitted 
as a sophomore by the president of Harvard 
College, Increase Mather. After his graduation 
in 1671, he became minister in the frontier 
village of Westfield, Mass., where he remained 
until his death. Small in stature, he was re- 
membered by his contemporaries for his in­
tensity of nature and his personal charm. He 
married twice and became the father of 13 
children, most of whom he outlived.
Taylor’s 400-page quarto manuscript, Poeti- 

cal Works, was not published by his heirs at 
Taylor’s request. It came into the possession of 
Yale in 1883 by the gift of a descendant, and 
the best of his verse was published in 1939. 
The important poems fall into two broad di­
visions. “God’s Determinations Touching His 
Elect” is an extended verse sequence the- 
matically setting forth the grace and majesty 
of God as a drama of sin and redemption. 
The “Sacramental Meditations,” about 200 in 
number, were described by Taylor as “Prepar- 
atory Meditations Before My Approach to the 
Lord’s Supper.”
Central to all his poems is the typical meta­

physical mode: the extravagant figure of speech 
and the association of image and idea intended 
by its tension to strike poetic sparks. The Po- 
etical Works of Edward Taylor (1939), edited 
by T.H. Johnson, is a selection of poems, a 
biographical sketch, critical introduction, and 
notes. The Poems of Edward Taylor (1960), 
edited by Donald E. Stanford, is a compre- 
hensive edition, including the complete text 
of the “Meditations.”
Taylor, Elizabeth, née coles (b. July 3, 
1912, Reading, Berkshire, Eng.—d. Nov. 19, 
1975, Penn, Buckinghamshire), British novel­
ist noted for her precise use of language and 
scrupulously understated style.

Her first novel, At Mrs Lippincote’s, was 
published in 1945; like most of her work, it 
has a largely uneventful plot but portrays with 
unerring accuracy the behaviour of women 
in contemporary society. Among her other 
works are A Wreath of Roses (1950), A Game 
of Hide and Seek (1951), The Sleeping Beauty 
(1953), and The Wedding Group (1968). Vol­
umes of short stories include A Dedicated 
Man (1965) and The Devastating Boys (1972). 
She frequently contributed to The New Yorker 
magazine.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Taylor, Elizabeth (Rosemond) (b. Feb. 27, 
1932, London), U.S. motion-picture actress.
Her American parents were residing in En­

gland at the time of her birth, and at an early 
age she was given ballet lessons and appeared 
with her class before the British royal family. 
With the outbreak of World War II her par­
ents retumed to the United States, settling in 
Los Angeles. Her beauty brought her to the 
attention of a talent scout, and in 1942 she 
made her first film, There''s One Born Ev­
ery Minute, closely followed by Lassie Come 
Home (1943) and National Velvet (1944). Un­
like most child actors, her maturation led to 
better roles and greater acting skills.

Taylor was nominated as best actress for her 
performances in Raintree County (1957), Cat 
on a Hot Tin Roof{ 1958), and Suddenly Last 
Summer (1959), and the Academy of Motion 
Picture Arts and Sciences awarded her an 
Oscar for Butterfield 8 (1960) and for Who’s 
Afraid of Virginia Woolf? (1966). Her later 
films included Boom! (1968), The Bluebird 
(1976), and A Little Night Music (1977). She 
made her Broadway debut in 1981 in The 
Little Foxes.

Her personal life was well publicized; among 
her husbands were Michael Todd, Richard 
Burton (twice), and U.S. Sen. John Warner.
Taylor, Frederick W(inslow) (b. March 
20, 1856, Philadelphia—d. March 21, 1915, 
Philadelphia), U.S. inventor and engineer who

Frederick W. Taylor
By courtesy of the Smithsonian Institution, 
Washington, D.C.

is known as the father of scientific manage­
ment. His system of industrial management 
has influenced the development of virtually 
every country enjoying the benefits of modern 
industry.

Taylor was the son of a lawyer. His early 
education included study at Germantown 
Academy and a European trip with his mother. 
Intending to follow his father’s profession, 
he entered Phillips Exeter Academy in New 
Hampshire in 1872; he led his class scholas- 
tically and excelled in baseball as pitcher and 
team captain. After passing the entrance ex­
amination for Harvard, he was forced to aban­
don plans for matriculation, as his eyesight 
had deteriorated from night study. With sight 
restored in 1875, he was apprenticed to learn 
the trades of pattemmaker and machinist at 
the Enterprise Hydraulic Works in Philadel­
phia.

Three years later he went to the Midvale 
Steel Company, where, starting as a machine 
shop labourer, he became successively shop 
clerk, machinist, gang boss, foreman, main­
tenance foreman, head of the drawing office, 
and chief engineer.

In 1881, at 25, he and a tennis partner won 
the National Doubles Championship; the same 
year he introduced time study at the Mid­
vale plant. The profession of time study was 
founded on the success of this project, which 
also formed the basis of Taylor’s subsequent 
theories of management science. Essentially, 
Taylor suggested that production efficiency in 
a shop or factory could be greatly enhanced 
by close Observation of the individual worker 
and elimination of waste time and motion in 
his Operation. Though the Taylor system pro­
voked resentment and Opposition from labour 
when carried to extremes, its value in rational- 
izing production was indisputable and its im­
pact on the development of mass-production 
techniques immense.

Studying at night, Taylor earned a degree 
in mechanical engineering from Stevens In­
stitute of Technology in 1883. The following 
year he became chief engineer at Midvale and 
completed the design and construction of a 
novel machine shop. In 1884 he also married 
Louise Spooner. Taylor might have enjoyed 
a brilliant full-time career as an inventor— 
he had more than 40 patents to his credit— 
but his interest in what was soon called sci­
entific management led him to resign his post 
at Midvale and to become general manager 
of the Manufacturing Investment Company 
(1890-93), which in turn led him to develop 
a “new profession, that of Consulting engi­
neer in management.” He served a long list 
of prominent firms ending with the Bethle­
hem Steel Corporation; while at Bethlehem,



he developed high-speed steel and performed 
notable experiments in shoveling and pig-iron 
handling.
At 45 Taylor declared that he could no longer 

afford to work for money, and he retired, 
partly also for reasons of health. He contin­
ued, however, to devote time and money to 
promote the principles of scientific manage­
ment through lectures at universities and pro­
fessional societies. From 1904 to 1914, with 
his wife and three adopted children, Taylor 
lived in Philadelphia. For recreation, he grew 
roses, transplanted huge box trees in his gar­
den, and, developing an enthusiasm for golf, 
built one of the first putting greens with nat­
ural ground contours. (His innovative putter 
with the shape of a capital Y was, however, 
banned by the U.S. Golf Association.)

The American Society of Mechanical Engi­
neers elected him president in 1906, the same 
year that he was awarded an honorary doctor 
of science degree by the University of Penn­
sylvania. Many of his influential publications 
first appeared in the Transactions of that so­
ciety, namely, “Notes on Belting” (1894); “A 
Piece-rate System” (1895); “Shop Manage­
ment” (1903); and “On the Art of Cutting 
Metals” (1906). The Principles of Scientific 
Management was published commercially in
1911.
Taylor’s fame increased after his testimony 

in 1912 at the Hearings Before a Special 
Committee of the House of Representatives 
to Investigate the Taylor and Other Systems 
of Shop Management. Considering himself a 
reformer, he continued expounding the ideals 
and principles of his system of management 
until his death. (J.F.Me.)
b i b l i o g r a p h y . Frank Barkley Copley, F red erick  
W. T aylor: F a th er  o f  S c ien tif ic  M a n a g e m en t, 2 
vol. (1923, reprinted 1969), is a comprehensive 
and historical portrayal of the ancestry, boyhood, 
education, career, and contributions to scien­
tific management of Frederick W. Täylor; Sudhir 
Kakar, F rederick  T a y lo r  (1970), is a personality 
study.
Taylor, Jeremy (baptized Aug. 15, 1613, 
Cambridge, Cambridgeshire, Eng.—d. Aug. 
13, 1667, Lisbum, County Antrim, Ire.), An­
glican clergyman and writer.

Taylor was educated at Cambridge Univer­
sity and was ordained in 1633. He never 
lacked for patrons: Archbishop Laud granted 
him a fellowship to All Souls College, Oxford, 
in 1635; William Juxon, bishop of London, 
presented him the living of Uppingham in 
1638; Charles I, whom he had joined at Ox­
ford in the Civil War by 1642, made him 
doctor of divinity by royal decree in 1643. Af­
ter capture in Wales in 1645, Taylor set up a 
school with the grammarian William Nichol­
son in Carmarthenshire.
By 1655 he had written his enduring works: 

The Rule and Exercises of Holy Living (1650) 
and The Rule and Exercises of Holy Dy- 
ing (1651), intended to help members of the 
Church of England who were deprived of a 
regulär ministry during the disturbances of the 
Commonwealth. The books became broadly 
populär, extending in their influence to the 
18th-century Methodist John Wesley.
A spiritual counsellor to the diarist John 

Evelyn, Taylor was helped by him with gifts 
of money. He ministered to scattered con­
gregations of Anglican royalists, and in 1658 
became a chaplain of Edward, 3rd Viscount 
Conway, in Ulster. Made bishop of Down and 
Connor after the Restoration in 1660, he also 
served on the Irish privy council and helped 
reconstitute the University of Dublin. He re- 
pulsed Scottish efforts to fill Ulster livings 
with anti-episcopal ministers.
Taylor, John (b. Aug. 24, 1580, Glouces­
ter, Gloucestershire, Eng.—d. December 1653, 
London), British pamphleteer and journalist, 
called “the water-poet.”

Taylor was sent to a grammar school but be­

came, as he said, “mired in Latin accidence” 
and was apprenticed to a Thames boatman. 
He served in the Navy and saw action at 
Cadiz (1596) and Flores (1597). Retuming to 
London, he worked as a waterman transport- 
ing passengers up and down and across the 
Thames, held a semiofficial post at the Tower 
for some years, and was an active member of 
the Watermen’s Company. He increased his 
income and his fame by dedicating verses to 
noble patrons and by a series of extraordinary 
journeys, which he described entertainingly in 
oddly titled pamphlets. With a companion as

John Taylor, engraving by E. Scriven 
after a portrait by an unknown artist
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

lighthearted as himself, he went from Lon­
don to Queenborough, Kent, in a paper boat 
with two stockfish tied to canes for oars. He 
amused the court and the public, especially in 
his verbal battles with another eccentric trav- 
eller, Thomas Coryate. The Pennyles Pilgrim- 
age . . . of John Taylor . . . from London 
to Edenborough (1618) describes a joumey 
perhaps suggested by Ben Jonson’s similar 
undertaking, though Taylor denied any Sug­
gestion of burlesque. He reached Braemar 
and, retuming through Leith, met Jonson, 
who good-naturedly gave him 22 shillings to 
drink his health in England. He joumeyed 
to Prague—where he was entertained by the 
Queen of Bohemia (1620)—for a wager, as he 
did the travels described in A Verry Merry, 
Wherry-Ferry-Voyage, or Yorke for my Money 
(1622) and A New Discovery by Sea, With 
a Wherry from London to Salisbury (1623). 
When the Civil War began Taylor moved to 
Oxford, where he wrote Royalist pamphlets. 
After the city surrendered (1645), he retumed 
to London and kept a public house, “The 
Crown” (later “The Poet’s Head”), until his 
death.
Taylor, John, byname john taylor of Car­
oline (b. Dec. 19?, 1753, Caroline County, 
Virginia—d. Aug. 21, 1824, Caroline County, 
Va., U.S.), one of the leading U.S. philosophers 
of the liberal agrarian political movement— 
commonly known as Jeffersonian democ­
racy—during the early national period. 
Orphaned as a child, Taylor grew up in the 

home pf his uncle, Edmund Pendleton. He 
received his education from private tutors, a 
private academy, and the College of William 
and Mary. Early in the 1770s he began study­
ing law in Pendleton’s office, and in 1774 
Taylor received his license to practice.
At the outbreak of the American Revolu­

tion, Taylor joined the Continental Army. He 
served until resigning in 1779, after which 
he fought with the Virginia militia. Elected 
in 1779 to the Virginia House of Delegates, 
Taylor emerged as a leader in the movement 
for religious disestablishment, broader voting 
rights, and more equitable representation. He 
served in the House of Delegates from 1779 
to 1781 and again from 1783 to 1785.

Taylor was dismayed at the prospect of a
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strong central government and opposed the 
ratification of the Constitution. From 1796 
to 1800, he was again in the Virginia House 
of Delegates after filling an unexpired U.S. 
Senate term from 1792 to 1794. It was while 
in the Virginia legislature in 1798 that he in­
troduced James Madison’s Virginia and Ken­
tucky Resolutions, the States’ rights document 
drawn up in reaction to the passage of the 
Alien and Sedition Acts.
Although a vigorous backer of Thomas Jef­

ferson in the presidential election of 1800, 
Taylor soon found himself allied with those 
Republicans who objected to Jefferson’s drift 
away from strict construction of the Con­
stitution. Nonetheless, Taylor supported the 
Louisiana Purchase in 1803 (while again fill­
ing an unexpired Senate term), played an 
important role in the passage of the Twelfth 
Amendment, and in 1805 published A De- 
fence of the Measures of the Administration of 
Thomas Jefferson.
But Taylor’s philosophical beliefs made it im- 

possible for him to support Republicans who 
sought to strengthen the federal government 
at the expense of States’ rights and individ­
ual liberty. In 1808 he backed James Monroe 
rather than Madison, and he opposed the War 
of 1812 as an abuse of federal authority.
Except for filling yet another unexpired Sen­

ate term, from 1822 to 1824, Taylor devoted 
the remainder of his life to political writing. 
An Inquiry into the Principles and Policy of 
the Government of the United States (1814) 
and Construction Construed and Constitutions 
Vindicated (1820) were highly prolix works 
but important as defenses of agrarian democ­
racy against the assaults of a too-powerful 
central government and the monied mercan- 
tile classes. Taylor attacked the notion that 
the Supreme Court could negate state actions 
and that Congress could restrict the expansion 
of slavery into the territories.

Taylor’s other writings dealt with his exper­
iments in scientific agriculture, and in 1813 
he published a collection of his essays under 
the title The Arator. He always thought of 
himself as a farmer, and he spent most of 
his life on his plantation—“Hazelwood”—in 
Caroline County.
Taylor, John Henry (b. March 19, 1871— 
d. Feb. 10, 1963, Northam, Devonshire, Eng.), 
British professional golfer, a member of the 
“Great Triumvirate” (with Harry Vardon and 
James Braid) that won the British Open 16 
times between 1894 and 1914, Taylor win­
ning in 1894, 1895, 1900, 1909, and 1913. 
He was the first English professional to win 
the Open, which from 1860 through 1893 had 
been dominated by Scottish golfers.

In 1901 Taylor helped to found the British 
Professional Golfers’ Association and was cho­
sen its first chairman. He retired in 1946 after 
47 years as a club professional and subse­
quently lived in a cottage close to the Royal 
North Devon course. Taylor also was success­
ful as a manufacturer of golf equipment and 
as an author on the sport.
Taylor, Joseph (b. 1586?, England—d. Nov. 
4, 1652, London), British actor mentioned in 
the First Folio of Shakespeare in 1623 as one 
of the 26 who took principal parts in all of 
those plays and one of the 10 actors who 
signed the dedication of the first folio (1647) 
of Beaumont and Fletcher.

He acted with the Duke of York’s Men in 
1610 but left it the next year to join Lady 
Elizabeth’s Men, playing in The Honest Man’s 
Fortune (1613), in Beaumont and Fletch- 
er’s Coxcombe (1613), and as a principal in 
Ben Jonson’s Bartholomew Fair (1614). From 
1616 to 1619 he was with the Prince’s Men, 
and until his retirement in 1642 he was one 
of the most prominent members of the King’s
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Men and a leader in the management of that 
Company. He succeeded Richard Burbage as 
principal actor, playing several of his parts, in­
cluding Ferdinand in John Webster’s Duchess 
of Malfi (1619-20) and the title role in Hamlet. 
There is a legend that Taylor was trained by 
Shakespeare to play Hamlet, but more likely 
Shakespeare taught Burbage, who in tum in- 
structed Taylor. He also appeared in Jonson’s 
Alchemist, Volpone (as Mosca), and Epicoene; 
Philip Massinger’s Believe as You List; and 
Fletcher’s Wild-Goose Chase. He also owned 
two shares of the Globe Theatre and one of 
the Blackfriars.
Taylor, Laurette, née loretta cooney 
(b. April 1, 1884, New York City—d. Dec. 
7, 1946, New York City), American actress 
whose stage career spanned more than 30 
years.

Under the name La Belle Laurette, Taylor 
made her childhood stage debut in Lynn, 
Mass.; her first significant work was in a 1903 
Boston production of The Child Wife, a play 
written for her by her first husband, Charles 
A. Taylor. She made her New York City de­
but later that year as Flossie Cooper in From 
Rags to Riehes and then toured as Mercedes 
in Yosemite. She then joined a Seattle, Wash., 
stock Company, and after her husband’s death 
in 1908 she retumed to Broadway, playing 
May Keating in The Great John Ganton and 
Eleanor Hillary in The Ringmaster. Her first 
real success came in the role of Rose Lane in 
Alias Jimmy Valentine (1910), followed by the 
part of Luana in The Bird of Paradise (1912). 
In 1912 she married the dramatist J. Hartley 
Maniiers and won acclaim in the title role 
in his play Peg O’ My Heart (1912), which 
she performed the role in New York City and 
other cities. The close workjng relationship 
between actress and playwright continued in 
Out There (1917), Happiness (1918), and One 
Night in Rome (1919).

In her early career Taylor performed chiefly 
as a sentimental comedienne. During the 
1920s her New York City engagements in­
cluded the title role in Sweet Nell of Old 
Drury (1923) and Rose in Trelawny of the 
Wells (1925). She appeared in the Chicago 
production of The Comedienne (1927) and 
returned to Broadway with The Furies (1928). 
Her husband’s death in 1928 caused her to 
leave the theatre for several years, and she 
performed only occasionally for a decade af­
ter that. Eventually, in 1945, she appeared in 
the role of Amanda in the New York City 
production of The Glass Menagerie, in which 
her performance won special acclaim.
Taylor, Lucy Beaman Hobbs, née hobbs 
(b. March 14, 1833, Franklin County?, N.Y., 
U.S.—d. Oct. 3, 1910, Lawrence, Kan.), first 
American woman to earn a degree in den- 
tistry.

After her efforts to gain a medical education 
were denied because of her sex, Lucy Hobbs 
sought an apprenticeship with a dentist. Under 
the tutelage of Samuel Wardle of Cincinnati, 
she leamed the fundamentals of dentistry and, 
denied admission to dental college because she 
was a woman, she set up practice in Cincin­
nati and then in Iowa. In 1865 she was finally 
admitted tö the senior class of the Ohio Col­
lege of Dental Surgery and graduated as the 
world’s first woman doctor of dental surgery 
four months later. Her degree and subsequent 
admission to the Iowa State Dental Society 
provoked considerable controversy within the 
dental profession.

Lucy Hobbs then practiced in Chicago, where 
she married James M. Taylor in 1867; he also 
became a dentist. The Taylors then developed 
a successful practice in Lawrence, Kan., where 
Lucy Hobbs Taylor subsequently became an 
avid supporter of the suffrage movement.

Taylor, Maxwell D(avenport) (b. Aug. 26, 
1901, Keytesville, Mo., U.S.—d. April 19, 
1987, Washington, D.C.), U.S. Army officer 
who became a pioneer in airbome warfare in 
Europe during World War II.

A 1922 graduate of the U.S. Military 
Academy at West Point, N.Y., Taylor assisted 
in the organization of the U.S. Army’s first air- 
borne division, the 82nd, early in World War 
II. At great personal risk, he passed through 
enemy lines 24 hours before the Allied in­
vasion of Italy (1943) to confer with Italian 
leaders in Rome. Later he led the 10Ist Air­
borne Division in its parachute assaults dur-
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ing the Normandy Invasion and the invasion 
of The Netherlands, and his division gained 
wide fame for its defense of Bastogne during 
the Battle of the Bulge in 1944.

As commanding general of the 8th Army in 
1953, Taylor directed United Nations forces 
in Korea during the closing phases of the 
Korean War. He then served as Army chief 
of staff (1955-59), in which post he was an 
early (and rather isolated) advocate of the 
strategie doctrine of “flexible response,” which 
emphasized the maintenance of conventional 
infantry forces as a pmdent wartime alterna­
tive to the all-out use of nuclear weapons. He 
was appointed chairman of the Joint Chiefs of 
Staff in 1962 by President John F. Kennedy, 
to whom he was a trusted adviser. Two years 
later he became U.S. ambassador to the Re­
public of Vietnam, which at that time was 
being given increasing military support by the 
United States. He resigned that post in July 
1965 but served as a special consultant (1965— 
69) to President Lyndon B. Johnson. Taylor 
published two volumes on national security: 
The Uncertain Trumpet (1960) and Precarious 
Security (1976).
Taylor, Myron C(harles) (b. Jan. 18, 1874, 
Lyons, N.Y., U.S.—d. May 6, 1959, New 
York City), American financier and diplomat. 
Chief executive of United States Steel Corpo­
ration in the 1930s, he later held several U.S. 
diplomatic posts, including the controversial 
Position of special envoy to the Vatican.

Though admitted to the bar in 1895, Taylor 
spent much of his early career in the textile 
business, operating mills in New England and 
elsewhere until 1923. At the behest of J.P. 
Morgan he became a director of United States 
Steel, serving as chairman of its finance Com­
mittee from 1927 to 1934 and as chairman 
of the board and chief executive officer from 
1932 to 1938. The financial reorganization 
that he implemented helped the Corporation 
to survive the Great Depression. Considered 
progressive in labour relations, he was the first 
steel executive to sign with the Congress of 
Industrial Organizations (in 1937).

After retiring from business in 1938, Taylor 
was sent by President Franklin D. Roosevelt 
to a refugee conference in Évian-les-Bains, 
Fr., as head of the American delegation. De­
spite predictions that the conference would 
fail, Taylor’s efforts led to the establishment 
of a permanent agency to relocate thousands 
of displaced persons, including many exiles

from Nazi Germany. Later he was Roosevelt’s 
special representative to the Vatican, the first 
to hold such a post since 1867. Though the 
appointment was criticized by religious lead­
ers as a violation of the Separation of church 
and state, Taylor was reappointed by Presi­
dent Harry S. Truman after World War II. 
Later he served on other special missions with 
the rank of ambassador. Active in civic affairs, 
Taylor donated millions of dollars to human- 
itarian and cultural institutions, most notably 
to Cornell University, his alma mater.
Taylor, Paul (Belville) (b. July 29, 1930, 
Wilkinsburg, Pa., U.S.), American modern 
dancer and choreographer noted for the in- 
ventive, frequently humorous, and sardonic 
dances that he choreographed for his Com­
pany.

Entering Syracuse University in 1947 on 
swimming and painting scholarships, Taylor 
began dance training in 1951; subsequently he 
studied modern dance with Martha Graham, 
Doris Humphrey, and José Limón and bal­
let with Antony Tudor and Margaret Craske. 
He began his professional career in 1953 with 
Martha Graham’s Company, creating such im­
portant roles as Aegisthus in Clytemnestra
(1958), Hercules in Alcestis (1960), and The- 
seus in Phaedra (1962). He also performed in 
works by other modern choreographers, in­
cluding those of Charles Weidman and Merce 
Cunningham. He danced a solo created for 
him by George Balanchine in Episodes {1959), 
a work choreographed by Balanchine and 
Graham to music by Anton Webern.

As a choreographer Taylor utilized a wide 
variety of movement styles, some of which 
he described as “flat” (two-dimensional in ap­
pearance), “dance scribbling” (emphasis on 
action rather than on shape or line), and 
“lyric” (“long arms”). His avant-garde works 
range from Duet (1957), in which he and his 
partner remained motionless for four min-

Paul Taylor and Bettie de Jong in Scudorama, 1967
Jack Mitchell

Utes, to Orbs (1966), an hour-long composi­
tion to Beethoven’s last string quartets. Other 
well-known dances include Three Epitaphs 
(1956), Aureole (1962), Scudorama (1963), 
The Book of Beasts (1971), Esplanadeand 
Runes (1975), Cloven kingdom (1976), Aphro- 
disiamania (1977), Airs (1978), Nightshade 
(1979), and Le Sacre du Printemps (1980). 
His Aureole entered the repertoires of such 
major ballet troupes as the Paris Opéra Ballet 
and the Royal Danish Ballet.

Taylor’s Company, established in 1954 and 
usually numbering 13 dancers, first performed 
in Europe in 1960, toured South America 
in 1965 under the International Cultural Ex­
change Program of the U.S. State Department, 
and in 1978 toured the U.S.S.R. and appeared



on the U.S. public television network. Tay­
lor also choreographed for the Spoleto (Italy) 
Festival of Two Worlds and won several pres­
tigious awards. He withdrew from performing 
in the 1970s.
Taylor, Zachary (b. Nov. 24, 1784, Mon- 
tebello, Va., U.S.—d. July 9, 1850, Washing­
ton, D.C.), 12th president of the United States 
(1849-50); elected on the Whig ticket as a 
hero of the Mexican War (1846-48), he died 
only 16 months after taking office.

Zachary Taylor, daguerreotype by Mathew B. Brady
By courtesy of the Library of Congress, Washington, D.C.

After spending his boyhood on the Ken­
tucky frontier, Taylor enlisted in the army in 
1806 and was commissioned first lieutenant 
in the infantry in 1808. He served in the 
army almost continuously thereafter, advanc- 
ing to the rank of major general (1846). He 
commanded troops in the field in the War 
of 1812, the Black Hawk War (1832), and 
the Second Seminole War in Florida (1835— 
42), in which he won promotion to the rank 
of brigadier general for his leadership in the 
Battle of Lake Okeechobee (1837). In 1840 
he was assigned to a post in Louisiana and 
established his home in Baton Rouge.

Soon after the annexation of Texas (1845), 
Pres. James K. Polk ordered Taylor with an 
army of 4,000 men to the Rio Grande, op­
posite the Mexican city of Matamoros. A 
detachment of Mexican troops crossed the 
Rio Grande and engaged Taylor’s forces in 
a skirmish (April 25, 1846). Two weeks later 
Mexican troops again crossed the river to 
challenge Taylor, whose forces decisively de­
feated the invaders on two successive days 
in the battles of Palo Alto and Resaca de la 
Palma (May 8 and 9). On May 13 the United 
States formally declared war on Mexico. Tay­
lor then led his troops across the Rio Grande 
and advanced toward Monterrey, capturing it 
(September 22-23) and granting the Mexican 
army an eight-week armistice, an action which 
displeased Polk. Taylor further alienated Polk 
by writing a letter, which found its way into 
the press, criticizing Polk and his secretary 
of war, William L. Marcy. Polk then ordered 
Taylor to confine his actions to those nec­
essary for defensive purposes and transferred 
Taylor’s best troops to the army of Gen. Win- 
field Scott. The following February, however, 
Taylor disobeyed these orders and with his di- 
minished force marched south to the vicinity 
of Buena Vista, where he won a brilliant vic­
tory over a Mexican army that outnumbered 
his troops by about four to one.
Having thus won the north of Mexico, Tay­

lor emerged as a hero and began to be seen by 
Whig politicians as a presidential possibility. 
At their convention in 1848 Taylor gained 
the nomination on the fourth ballot. He then 
went on to defeat the Democratie candidate, 
Lewis Cass, in the general election.
Taylor’s brief administration was beset with 

problems. The most perplexing was the con­
troversy over the status of the newly acquired

Mexican territories. Taylor advocated state- 
hood for California and New Mexico, but 
he encountered resistance by Southerners in 
Congress who opposed the admission of Cal­
ifornia as a free state. A further problem was 
the revelation in mid-1850 of improprieties 
on the part of three members of his Cabinet. 
Deeply humiliated, Taylor, who prided him­
self on honesty, determined to reorganize his 
Cabinet, but before he could do so, he died. 
He was succeeded by Millard Fillmore. 
b i b l i o g r a p h y . Brainerd Dyer, Z a c h a r y  T a y lo r  
(1946; reissued 1967); Holman Hamilton, Z a c h a r y  
T aylor, S o ld ie r  o f  th e  R ep u b lic  (1941); and Z a c h a r y  
T aylor, S o ld ie r  in  th e  W h ite  H o u s e  (1951, both 
items reissued as Z a c h a ry  T a y lo r , 2 vol., 1966).
Taymyr autonomous okrug, also spelled 
taimyr, or tajmyr, formerly dolgano-
NENETS NATIONAL OKRUG and TAYMYR NA­
TIONAL okrug, administrative area in Kras- 
noyarsk kray (territory), northeastern central 
Russian Soviet Federated Socialist Republic. 
It has an area of 332,850 sq mi (862,100 
sq km) on the hilly Taymyr Peninsula, the 
most northerly part of the Eurasian continent, 
and extends south to the northem edge of 
the Central Siberian Plateau. The okrug in­
cludes the Sevemaya Zemlya archipelago in 
the high Arctic. The climate is exceptionally 
severe, with prolonged, bitter winters. Almost 
everywhere is a tundra of mosses, lichens, and 
bog. The harsh conditions and remoteness are 
faced by only a very small population, com­
posed mainly of Russians, Dolgans, Nenets, 
Ukrainians, and Nganasans. Reindeer herd- 
ing, hunting, fishing, and fur farming are their 
principal economie activities. The okrug has 
two urban settlements—-Dudinka, the capital, 
and Dikson, a small port at the mouth of 
the Gulf of Yenisey. Nordvik, on the Gulf of 
Khatanga, where salt is obtained, is a main 
port. Pop. (1983 est.) 51,000.
Taymyr Peninsula, also spelled taimyr, or 
tajmyr, Russian taymyrsky poluostrov, 
northernmost extension of the Eurasian land- 
mass, in north central Siberia in Krasnoyarsk 
kray (territory), northeastern central Rus­
sian Soviet Federated Socialist Republic. The 
northernmost point of the peninsula is Cape 
Chelyuskin, north of which lie Vilkitsky Strait 
and Sevemaya Zemlya. To the west of the 
peninsula lie the Kara Sea and the Gulf of 
Yenisey; to the east lie the Laptev Sea and the 
Gulf of Khatanga. The peninsula occupies an 
area of approximately 150,000 sq mi (400,- 
000 sq km). In the centre lie the Byrranga 
Mountains, reaching a height of 1,650-3,800 
ft (500-1,150 m). To the north and south of 
these stretch tundra-covered lowlands.
tayra, also spelled taira (Eira [formerly 
Galera or Tayra] barbara), forest-dwelling,

Tayra {Eira barbara)
Drawing by H. Douglas Pratt
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weasel-like camivore, family Mustelidae, that 
ranges from southem Mexico southward 
throughout Central and South America. It is 
a slender, short-legged animal about 60-68 
centimetres (24-26 inches) long, plus a tail 
39-47 cm long. It has coarse, dark-brown 
or black fur, commonly paler on the head 
and neck and often marked with a light 
ehest spot. The head is relatively flat, with 
small, rounded ears. Active both day and 
night, the tayra feeds on various animals, 
fruit, and honey. A typical litter is believed 
to contain three or four young. Tayras are 
sometimes tamed as pets.
Taysafun (ancient city, Parthia): see Cte­
siphon.
Tay side, region of north central and eastem 
Scotland, created by the administrative reorga­
nization of 1975, with an area of about 2,900 
sq mi (7,510 sq km). It includes the former 
counties of Angus, city of Dundee, Kinross, 
and most of Perth and is divided into the 
districts of Angus, City of Dundee, and Perth 
and Kinross. Pop. (1983 est.) 394,895.
Taza, city, provincial capital, and province, 
Centre Nord region, north central Morocco. 
Located south of the Rif Mountains, the 
city is composed of two formerly separate 
towns built on separate terraces overlooking 
a mountain valley. The old town (medina) 
is at an elevation of 1,919 ft (585 m) above 
sea level, and is surrounded by fortifications; 
the newer town, established by the French 
in 1920, is located in a fertile plain at an 
elevation of 1,460 ft. Fossil remains are ev­
idence that caves in the area were inhabited 
as early as the Paleolithic. The city is located 
in the Taza (mountain) Gap, through which 
successive waves of invaders moved westward 
onto the Atlantic Coastal plains of northwest­
em Africa. Taza was founded by Meknassa 
Berbers (about the time of the late 7th Century 
Arab [Muslim] conquest) who gave alliance 
to the Idrisids in 790, and later joined with 
the Fätimids of al-Qayrawän. The Almoravids 
took over Taza in 1074 and were replaced by 
the Almohads in 1132. In 1248 it was cap­
tured by the Marinids. Although Taza barred 
the route of Turks from Algiers seeking con­
quest in what is now Morocco, it feil to the 
French in 1914. The medina houses barbican 
monuments, mosques, and a 14th Century 
madrasah (college).
Taza province is bounded by the provinces 

of Nador and al-Hoceïma (north), Oujda 
(east), Boulemane (south), Fès (Southwest), 
and Taounate (northwest). Its area of 5,799 
sq mi (15,020 sq km) comprises a transitional 
mountainous area between the Rif Moun­
tains (north) and the Moyen (Middle) Atlas 
mountains (south), except for the Oued (river) 
Moulouya valley in the east. Cereals and cattle 
are intensively raised in the vicinity of Taza 
city and olives and citrus fruits are grown on 
the lower slopes of the Rif Mountains; sheep 
are grazed at higher elevations. There is less 
intensive cultivation of cereals in the drier 
Oued Moulouya valley. Lead is mined in the 
province at Shiker, south of Taza city. Pop. 
(1975 est.) city, 95,800; (1981 est.) province,
652,000.
ta(ziyah (Arabic: “condolence”), a commem- 
oration—among the Shï'ah branch of Isläm, 
which acknowledges 'Alï, the fourth caliph, 
and his descendants as the only legitimate 
successors of Muhammad—of the murder of 
Husayn, a son of cAlï (see Husayn ibn 'Alï), 
at Karbala’, Iraq, in 680; it is often referred to 
as a Passion play. The ta'ziyah festival takes 
place in the first days of the first Muslim 
month (Muharram), and culminates on the 
lOth, 'Ashüra’, to coincide with the historie
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date of Husayn’s death. There is no Standard 
form or language for the ta'ziyah. Local usages 
vary throughout Iran and the Shfï districts of 
Iraq, India, and Lebanon; though the most 
widely used plays are in Persian, there are also 
Arabic and Turkish versions.

Muharram in Shfï communities is ushered 
in with the pitching of black tents and the ap­
pearance of mourning clothes on those Mus­
lims attending the ceremonies. During the first 
nine days of the month, the story of Husayn’s 
life is recited in great detail and with great 
emotion by religious notables, while groups 
of men parade the streets, inflicting wounds 
upon themselves, carrying chains, or dancing 
wildly. On the lOth of Muharram a symbolic 
coffin of Husayn is carried in procession.
The tdziyah itself is performed in about 40 to 

50 separate tableaus, usually described before- 
hand by scriptural prophecies or by narration. 
The scenes of Husayn’s life are depicted in re­
alistic style. Both actors and audience may be 
carried away by the strong emotions that are 
generated; the traditional resentment toward 
the Sunnah, who are held guilty for the death 
of the martyr, is rekindled. Though the plays 
are crude, and contain many elements that 
probably survive from pre-Islämic days, they 
bring a clear theological message. The story 
is one of redemption; Husayn’s death atones 
for the sins of the rest of the faithful, and in 
consequence of his martyrdom the faithful, on 
the Day of Judgment, will be reconciled with 
God.
The reenactment of Husayn’s life and death 

on the lOth of Muharram seems to be a fairly 
recent addition to the traditional coffin pro­
cession, fully developed only during the late 
18th or early 19th Century.
TB: see tuberculosis.
Tbessa (Algeria): see Tébessa.
Tbilisi, formerly t i f l i s , capital of the Geor­
gian Soviet Socialist Republic, on the Kura 
(Mtkvari) River at its dissection of the Trialeti 
and Kartliysky (Kartli, or Kartalinian) ranges. 
Founded in a d  458 (in some sources, 455),

Tbilisi on the Kura River, Georgian S.S.R.
Art Resource— EB Inc.

when the capital of the Georgian kingdom 
was transferred there from Mtskheta, the city 
has a strategie position, controlling the route 
between western and eastem Transcaucasia. 
It was often captured and sacked and knew 
many masters: Persians in the 6th Century, 
the Byzantine Empire and the Arabs in the 
7th. In 1122 David II the Builder of Georgia 
captured Tbilisi and restored it as a capital; 
but in 1234 it feil to the Mongols and in 1386 
it was sacked by Timur. The Turks captured 
the city on several occasions, and in 1795 it 
was bumed to the ground by the Persians.

Finally in 1801 Tbilisi was captured by the 
Russians, who improved its Communications 
by building the Georgian Military Highway 
across the Great Caucasus from Vladikavkaz 
(now Ordzhonikidze) to Tbilisi. In 1872 it was 
linked by rail to Poti on the Black Sea and in 
1883 to Baku on the Caspian. In 1921 it was 
made capital of the Georgian republic.

Modern Tbilisi is an attractive city: the Kura, 
bordered on the right bank by a boulevard, lies 
partly in a steep gorge and is made broader by 
the Ortachalskaya hydroelectric plant in the 
city. Beside the river, the old town, with nar­
row, winding streets, is dominated by the ru- 
ins of the old fortress and the huge, symbolic 
figure of Georgia on a ridge above it. In the 
old town are the Sioni cathedral, dating from 
the 5th Century and often reconstructed, the 
Metekhi Palace of the Georgian kings, and the 
6th-century Anchikhati church. Newer parts 
of the city lie beneath Mt. Mtatsminda, acces- 
sible by a funicular rail line. North of the city 
is a large reservoir, fed by irrigation canals.

Tbilisi is a major cultural and educational 
centre, with the Academy of Sciences of the 
Georgian S.S.R., a university, 10 other higher 
institutions of education, and more than 100 
research establishments. The city is one of 
the principal industrial centres of the Soviet 
Union. Its engineering services are important 
in the production of electric locomotives, ma­
chine tools, agricultural machinery, and elec­
trical equipment and in the repair of locomo­
tives and rolling stock. Other industries make 
textiles, leather goods and footwear, fumiture, 
beer, wine, and spirits, and a range of food- 
stuffs. In 1966 an underground railway was 
opened in Tbilisi. Pop. (1983 est.) 1,125,000.
TCA cycle: see tricarboxylic acid cycle. 
Tchad (Africa): see Chad.
Tchad, Lac (Central Africa): see Chad, Lake.
Tchaikovsky, Peter Ilich, also spelled p y o ­
t r  ILYICH CHAIKOVSKY, Or TSCHAIKOVSKY (b .
May 7 [April 25, old style], 1840, Votkinsk, 
Russia—d. Nov. 6 [Oct. 25, O.S.], 1893, St. 
Petersburg), leading Russian composer of the 
late 19th Century, whose works are notable for 
their melodie inspiration and their orchestra­
tion. He is regarded as the master composer 
for classical ballet, demonstrated by his scores 
for Swan Lake, The Nutcracker, and Sleeping 
Beauty.

Early life and education. Tchaikovsky was 
born in Russia at Votkinsk (now in the Ud- 
murt A.S.S.R.), where his father was superin­
tendent of govemment-owned mines. Because 
his mother was half French, and it 'was a cus- 
tomary practice among upper-class Russians 
of the period, he had a French govemess. 
Tchaikovsky was musically precocious, but his 
interest in the subject was not actively encour­
aged because his parents considered that it 
had an unhealthy effect on an already neuroti- 
cally excitable child. He adored his govemess, 
but she was dismissed in 1848 when his fa­
ther changed his post and moved to Moscow 
and then to St. Petersburg (Leningrad), where 
the boy entered the preparatory department 
of the School of Jurisprudence in 1850. There 
he was obviously disturbed by being treated 
as a “country bumpkin,” but he soon settled 
down happily.

His state of mind was more seriously affected 
in 1854 when he was 14 and his mother, 
whom he loved with all the ardour of an 
acutely introspective child, died of cholera. To 
alleviate the distress caused to him both by her 
death and by his easygoing father’s compar­
ative indifference to it, he composed a short 
waltz for piano and even thought of com- 
posing an opera. His abnormal love for his 
now-deceased mother and the ineffectualness 
of his father did nothing to hinder his latent 
homosexuality, and the disciplinary regime of 
the all male School of Jurisprudence cannot 
have helped. There is, however, no evidence

of his having given any active outlet to his 
secret desires. During these school days, desul- 
tory singing, piano and harmony lessons were 
all the musical education he received, com- 
plemented by increasingly numerous visits to 
the opera, which had a lasting influence on 
his musical taste.

He entered the newly founded St. Petersburg 
Conservatory of Music in 1862. His job as 
a clerk in the Ministry of Justice was hardly 
interesting enough to prevent his increasing 
absorption with music. A tale is told of his 
absentmindedly tearing pieces from an offi­
cial document, munching at them steadily, 
and recovering his senses only to find that 
he had consumed them altogether. He soon 
left the government service and became a
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music student. His first orchestral score (com­
posed 1864), an overture based on Aleksandr 
Ostrovsky’s play The Storm, is remarkable in 
showing many of the stylistic features later to 
be associated with his music and a youthful 
vulgarity that was not the only constituent in it 
to appall his primly Mendelssohnian teacher, 
Anton Rubinstein. Even so, he was offered in 
late 1865 a post as professor of harmony by 
Rubinstein’s brother at the Moscow Conser­
vatory.

Career. Tchaikovsky settled down comfort- 
ably in Moscow in January 1866, although he 
underwent a mental crisis as a consequence 
of overwork on his Symphony No. 1 in G 
Minor (Winter Daydreams), Opus 13 (1866). 
His compositions of the late 1860s and early 
1870s reveal a distinct affinity with the mu­
sic of the nationalist group of composers in 
St. Petersburg, both in their treatment of folk 
song and in their harmonies deriving from 
a common link with Mikhail Glinka, the 
“father” of a Russian nationalist style. He 
corresponded with the leader of the group, 
Mily Balakirev, at whose Suggestion he wrote 
a fantasy overture, Romeo and Juliet (1869). 
Tchaikovsky’s intrinsic charm, testified to by 
many who knew him, is nowhere more appar­
ent than in the nationalist comic opera Vakula 
the Smith (1874; first performed 1876), which 
in its revised form, Cherevichki (The Little 
Shoes), is of similar merit to another opera, 
Sorochintsy Fair (also based on one of Nikolay 
Gogol’s Ukrainian tales), by the most original 
composer in the Petersburg group, Modest 
Mussorgsky. Tchaikovsky’s opera, however, is 
much closer to Balakirev’s own folkloric id- 
iom than anything Mussorgsky ever wrote.

After a fleeting, but unsuccessful, love affair 
with Désirée Artót, the prima donna of a vis- 
iting Italian opera Company, he had only one 
further romantic relationship with a woman. 
In the mid-1870s he had another nervous 
breakdown. One of the Symptoms of this 
nadir in his life was almost hysterical activity 
in composition culminating in the Symphony 
No. 4 in F Minor, Opus 36 (1877), and 
the opera Eugene Onegin (1877-78), based



on a poem by Pushkin, with whose heroine, 
Tatyana, he feit in such sympathy that when 
a former music student, Antonina Milyukova, 
became infatuated with him, threatening sui­
cide should he reject her, he identified her 
in his mind with the cruelly spumed Tatyana 
and consented to marry her. He must have 
subconsciously known all along that an un- 
consummated marriage was hardly likely to be 
successful, but it was doubly unfortunate that 
his wife should have been a nymphomaniac 
who repelled him to such an extent that he 
made an abortive attempt at suicide. He now 
fully realized that in the eyes of society he was 
permanently to be a sexual outcast. He loved 
children but would never have any of his own, 
He was to live the rest of his life in frustration 
and loneliness alleviated only by occasional 
heavy drinking and by composition. Even the 
happy summers spent at his sister’s house at 
Kamenka in the Ukraine were later spoiled by 
an overwhelming sense of guilt when he feil 
in love with her son, his young nephew “Bob” 
(Vladimir) Davydov.
Meanwhile, he had begun late in 1876 an ex- 

traordinary correspondence with an admirer 
of his compositions, Nadézhda von Meck, a 
wealthy widow, who settled upon him an an- 
nuity sufficiënt to allow Tchaikovsky to give 
up his teaching post and devote himself en­
tirely to composition. By her wish, the two 
never met. Their intimate correspondence was 
more revealing of her than of Tchaikovsky. 
Compelled by a necessity to be liked, he was 
always apt to write what he thought people 
wanted to read rather than what he really 
thought. The detailed program of his Fourth 
Symphony, which he made up especially for 
her, for example, is generally regarded with 
circumspection. He later averred that reply- 
ing to her frequently effusive letters had be­
come “irksome.” All the same, this curious 
relationship apparently fulfilled a deeply feit 
psychological need for both, particularly for 
Tchaikovsky, whose wife, pro ving importu- 
nate even after a Separation had been ar­
ranged, had to be bought off. The platonic 
relationship with Nadézhda von Meck was 
much more to his taste.
His attempts to justify to himself her generous 

annuity were the cause of his overproduction 
of the next few years, which included some of 
his drier compositions—the Piano Sonata in 
G Major, Opus 37 (1878), the orchestral Suite 
No. 1 in D Minor, Opus 43 (1878-79), music 
for the coronation of his patron the emperor 
Alexander III, and the first of his mature 
attempts to write a commercially successful 
opera, The Maid of Orleans (1878-79), for 
he never imagined that Eugene Onegin was 
dramatic enough in the “theatrical” sense to 
be a populär success. The years 1878 to 1881 
also included several major achievements: the 
sparkling Violin Concerto in D Major, Opus 35 
(1878), and the populär Serenade for Strings 
in C Major, Opus 48 (1880); Capriccio italien, 
Opus 45 (1880), and the 1812 Overture, Opus 
49 (1880). Onegin, which was only a token 
success at its Moscow premiere, enjoyed great 
popularity in St. Petersburg because of the 
Tsar’s admiration. The Manfred Symphony, 
Opus 58, composed in 1885, not only called 
forth unstinted praise but showed in some of 
its histrionically despairing episodes the path 
that Tchaikovsky’s life and music were to fol­
low in the last years.

In 1885 he bought a house of his own at 
Maidanovo in the vicinity of Moscow, where 
he lived until the year before his death, when 
he moved into the house that is now the 
Tchaikovsky House Museum in the nearby 
town of Klin. He began to travel more in 
Russia, spending two particularly delightful 
vacations in the Caucasus, where he was en- 
thusiastically feted at Tbilisi. He overcame an 
aversion to conducting, with successful perfor­
mances of the newly revised Vakula, and in 
1888 he undertook an important foreign tour,

directing his own works in Leipzig (where he 
met the composers Johannes Brahms and Ed­
vard Grieg), Hamburg, Berlin, Prague, Paris, 
and London. His music was well received ev- 
erywhere.
This tour was the apex of Tchaikovsky’s later 

life. From then on, in spite of the continuing 
success of many of his former compositions 
and the acclamation of new ones, includ­
ing his second Pushkin opera, The Queen of 
Spades, and his favourite ballet, The Sleeping 
Beauty (first received coolly; both performed 
1890), he was working his way toward another 
nervous breakdown. His major compositions, 
starting with Symphony No. 5 in E Minor, 
Opus 64 (1888), became more and more in­
tense and emotional, filled with hysterical ex- 
altation and neurotic despair.

Tchaikovsky went on further tours, includ­
ing the United States and England, where he 
conducted his populär Piano Concerto No. 1 
in B Flat Minor, Opus 23 (composed 1874- 
75), in 1889 and his Fourth Symphony in 
1893. In 1893 he was also awarded at Cam­
bridge an honorary degrèe of doctor of music. 
These and other successes, including the nu- 
multuous reception accorded to the suite he 
hastily made for concert performance from his 
Nutcracker ballet music (1892), did not alter 
the inexorable decline in his mental condition, 
which was aggravated in 1890 when Nadézhda 
von Meck suddenly ended both their corre­
spondence and the annuity. From a financial 
standpoint, however, this hardly mattered be­
cause the royalties from The Queen of Spades 
covered the loss without difficulty, and he 
was by this time a recipiënt of a state pen­
sion. Tchaikovsky never forgave her for her 
behaviour, and the nature of the psychological 
wound it inflicted upon him can be judged 
by the fact that in the delirium of his last 
illness he repeated her name again and again 
in indignant tones.

Tchaikovsky completed his Symphony No. 6 
in B Minor, Opus 74, which was his last and 
which he rightly regarded as a masterpiece, in 
August 1893. In October he conducted its first 
performance in St. Petersburg but was disap- 
pointed with its reception. Its novel slow finale 
could hardly have been expected to induce 
such applause as had greeted, only IV2 years 
before, the premiere of the lighter Nutcracker 
suite. Yet, perversely, Tchaikovsky did expect 
it and was determined to make an issue of it 
with himself. Into this work, with its “secret” 
program, he had put his whole soul, and the 
public did not appreciate it.

An aura of mystery surrounded Tchaikov­
sky’s death. The story circulated at the time 
of his death was that he drank a glass of 
unboiled water during the cholera epidemie 
then sweeping the city and died of the disease. 
Scholarship in the second half of the 20th Cen­
tury, however, has indicated that, in order to 
avoid a scandal, he probably was induced to 
commit suicide (by poisoning) after being ac­
cused of a romantic involvement with a male 
member of the imperial family. In any event, 
the rum our was soon rife that he had com­
mitted suicide as a result of the failure of his 
last symphony, whose very title, Pathétique, if 
nothing eise, was enough to ensure it instant 
notoriety.
Assessment. Among the most subjective of 

composers, Tchaikovsky and his music are in- 
separable. His work is a manifestation, some­
times charming, often showy, and occasionally 
vulgär, of repressed feelings that became more 
and more despairing in later years and culmi- 
nated in the composition of the Sixth Sym­
phony, one of the greatest symphonic works 
of its time. Though unequal, his music shows 
a wealth of melodie inspiration and imagina­
tion and a flair for orchestration. Its lapses of 
taste are partly redeemed by enormous techni­
cal efficiency. Though his later work rejected 
conscious Russian nationalism, its underlying 
sentiment and character are as distinctively
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Russian as that of the Russian nationalist 
composers. Tchaikovsky’s success in bridging 
the gulf between the musician and the general 
public partly accounts for the exalted position 
he enjoys in the Soviet Union.
No composer since Tchaikovsky has suffered 

more from changes of fashion or from the 
extremes of over- and undervaluation. On the 
one hand, he achieved an enormous popu­
larity with a wide äudience, largely through 
his more emotional works; on the other, the 
almost hypnotic effect that he was able to 
induce led to serious questioning of his true 
musical quality. It appears plausible that time 
will add to, rather than diminish, his stature, 
if only because performances, recordings, and 
publications have disclosed that there are fine 
works of Tchaikovsky still to be discovered. 
He is certainly the greatest master of the clas­
sical ballet. The symphonies may be variable 
in quality but all contain important music. 
The last three are deservedly famous, though 
to these should be added the neglected Man­
fred Symphony. The First Piano Concerto and 
the Violin Concerto, on the other hand, de­
serve a higher reputation than vehicles for 
virtuosity. Notable among his other orchestral 
works are the early Romeo and Juliet Overture 
and the exquisite Serenade for Strings. Of the 
operas, Eugene Onegin is a masterpiece and 
The Queen of Spades dramatically effective. 
His string quartets are excellent, but his piano 
music is largely undistinguished. His numer­
ous songs include several fine examples.

(EJ.C.G./Ed.)
m a j o r  w o r k s . Theatre music. Operas: Voyevo- 
da (first performed 1869); Undine (1869); Oprich- 
nik (1874); Vakula the Smith (1876); Eugene One­
gin (1879); The Maid of Orleans (1881); Mazepa 
(1884); Cherevichki (The Little Shoes, 1887; re­
vised version of Vakula the Smith)] The Sorcer- 
ess (1887); The Queen o f Spades (1890); Iolanta 
(1892). Ballets: Swan Lake (1877); The Sleeping 
Beauty (1890); The Nutcracker (1892). 
Instrumental music. Symphonies: Seven sym­

phonies, including No. 2 in C Minor (Little Rus­
sian), op. 17 (composed 1872, revised 1879); No. 
3 in D Major, op. 29 (1875); No. 5 in E Minor, 
op. 64 (1888); No. 6 in B Minor (Pathétique), op. 
74 (1893); and the Manfred, op. 58, based on 
Byron’s drama and unnumbered (1885). Solo and 
orchestra (Piano): Three concerti—No. 1 in B Flat 
Minor, op. 23 (1874-75); No. 2 in G Major, op. 
44 (1879-80); and No. 3 in E  Flat Major, op. 75 
(1893; one movement only). (Violin): Concerto in 
D Major, op. 35 (1878). (Cello): Variations on a 
Rococo Theme, op. 33 (1876); Pezzo capricioso, 
op. 62 (1887). Other orchestral works: Overture 
to Ostrovsky’s play The Storm, op. 76 (1864); 
symphonic poem, Fate, op. 77 (1868); fantasy- 
overture, Romeo and Juliet, 3 versions (1869, 
1870, and 1880); fantasy, Francesca da Rimini, op. 
32 (1876); Marche slave, op. 31 (1876); Serenade 
for Strings in C Major, op. 48 (1880); Capric­
cio italien, op. 45 (1880); 1812 Overture, op. 49 
(1880); overture-fantasy, Hamlet, op. 67a (1888); 
suite from The Nutcracker ballet, op. 71a (1892); 
3 orchestral suites.
Chamber music. Three string quartets; one trio; 

one sextet (Souvenir de Florence, op. 70; composed 
1890-92); various pieces for violin and piano; 
various sets with the title “Pieces”; two sonatas.

Vocal music. Songs: About 100 songs, includ­
ing “Don Juan’s Serenade,” op. 38, no. 1 (1878); 
“Mid the Din of the Ball,” op. 38, no. 3 (1878); 
“None but the Lonely Heart,” op. 6, no. 6 (1869); 
“Why Did I Dream of You?” op. 28, no. 3 (1875). 
Vocal duets: Six duets (1880). 
b i b l i o g r a p h y . Major catalogs of Tchaikovsky’s 
compositions may be found in Gerald Abraham, 
Tchaikovsky (1944), and (ed.), Tchaikovsky: A 
Symposium (1945); Edwin Evans, Tchaikovsky, 
rev. ed. (1966); Edward Garden, Tchaikovsky 
(1973). All Tchaikovsky’s memorabilia, together 
with collections of correspondence and sketch- 
books, may be found in the Tchaikovsky museum 
at Klin near Moscow. See Letters to His Farn-
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ily: An Autobiography of Piotr Ilyich Tchaikovsky 
(Eng. trans. 1979); The Diaries of Tchaikovsky, 
trans, with notes by Wladimir Lakond (1945); 
Rosa Newmarch, Tchaikovsky: His Life and 
Works, rev. ed. (1908); Modest Tchaikovsky, The 
Life and Letters of Peter Ilich Tchaikovsky (1905), 
an abbreviated and severely edited English Ver­
sion by Rosa Newmarch from the definitive 
Russian volume of 1900-02; Herbert Weinstock, 
Tchaikovsky (1943); John Warrack, Tchaikovsky 
(1973); Vladimir Volkoff, Tchaikovsky (1975); 
Wilson Strutte, Tchaikovsky, His Life and Times 
(1978; expanded ed. 1981); and David Brown, 
Tchaikovsky: A Biographical and Critical Study, 
vol. 1, The Early Years, 1840-1874 (1979).
Tcherepnin, Alexander (Nikolayevich),
also spelled a l e k s a n d r  c h e r e p n i n  (b. Jan. 
21 [Jan. 9, Old Style], 1899, St. Petersburg 
[now Leningrad]—d. Sept. 29, 1977, Paris), 
Russian-born American pianist and composer, 
known for his stylistic mixture of Romanti­
cism and modern experimentation—e.g., with 
a nine-note scale and with complex rhythms. 
In smaller forms his work was often coloured 
by Russian and Chinese motifs.
The son of the composer Nikolay Niko­

layevich Tcherepnin, he studied at Tiflis (Tbi­
lisi), Georgia, and later at the Paris Conserva- 
toire. In 1937 he married the Chinese pianist 
Ming Lee, with whom he subsequently gave 
concerts. Between 1934 and 1937 he visited 
China and Japan, establishing a firm in Tokyo 
for the publication of works by Japanese and 
Chinese composers. From 1949 to 1964 he 
taught at DePaul University, Chicago. His 
compositions include the opera The Farmer 
and the Fairy (1952), the ballet La Femme 
et son ombre (1948; The Woman and Her 
Shadow), and a concerto for harmonica and 
orchestra.
Tcherepnin, Nikolay (Nikolayevich), also 
called N ic o l a s , or n i c h o l a s , t c h e r e p n i n , 
Tcherepnin also spelled c h e r e p n i n  (b. May 15 
[May 3, Old Style], 1873, St. Petersburg [now 
Leningrad]—d. June 26, 1945, Issy-les-Mouli- 
neaux, near Paris), prominent Russian com­
poser of ballets, songs, and piano music in the 
nationalist style of Russian music.
Tcherepnin studied law and then entered the 

St. Petersburg Conservatory, where he studied 
under Rimsky-Korsakov. He was conductor 
of the Belayev symphony concerts and of 
the Imperial Opera. From 1908 to 1914 he
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conducted Diaghilev’s opera and ballet pro­
ductions in westem Europe, and from 1918 
to 1921 he was director of the Tiflis (Tbilisi) 
Conservatory. He then settled in Paris, where 
he directed a Russian-stafFed conservatory. His 
works include ballets (Le Pavillon d ’Armide, 
Narcisse et Echo, and The Masqué of the Red 
Death), symphonic poems, piano pieces, and 
songs.
Tchernichowsky, Saul (Gutmanovich),
Tchemichowsky also spelled c h e r n i k h o v s k y  
(b. Aug. 20, 1875, Crimea, Ukraine, Russian

Empire [now Ukrainian S.S.R.]—d. Oct. 13, 
1943, Jerusalem), prolific Hebrew poet, whose 
poetry, in strongiy biblical language, dealt with 
Russia, Germany, and Palestine and with the 
themes of love and beauty.

In 1922 Tchernichowsky left Russia, and, 
after wanderings that took him to the United 
States in 1928-29, he settled in Palestine 
in 1931 and became a school physician at 
Tel Aviv. His production of written material 
(chiefly poetry), from the age of 14 until a 
month before his death, was immense. It in­
cluded sonnet cycles, short stories, idylls of 
Jewish village life in Russia, and translations 
of the Epic of Gilgamesh, Homer, Shake­
speare, Molière, and Longfellow.
Tchemichowsky’s poetry is deeply romantic 

and suffused with ä love of Greek culture; the 
conflict between this and Judaism gave rise to 
what some consider to be his finest work.
Tchibanga, town, southwestem Gabon. It 
lies along the north bank of the Nyanga River 
and at the intersection of roads from Mouila, 
Ndendé, and Mayumba. It has regulär air 
Connections with Port-Gentil, 210 miles (340 
km) north-northwest. It is a traditional market 
centre. Gabon’s rice cultivation, introduced 
in 1945, is concentrated in the region around 
Tchibanga, and a rice mill prepares the grain 
for the local market. Other local crops include 
peanuts (groundnuts) and cassava, and there 
is a palm-oil mill at Moabi, 33 miles (53 
km) north. The lumber industry is of growing 
importance, marble is processed, and iron-ore 
deposits have been discovered Southwest of 
the town. Tchibanga has a government sec­
ondary school, a medical centre, and a Roman 
Catholic church. Pop. (1985 est.) 53,500.
Tchicaya U Tam’si, pseudonym of Ge r a l d  
f é l i x  t c h i c a y a  (b. Aug. 25, 1931, Mpili, near 
Brazzaville, French Equatorial Africa [now in 
Congo]—d. April 21 or 22, 1988, Bazancourt, 
Oise, Fr.), Congolese French-language writer 
and poet whose work explores the relation­
ships between victor and victim.
As the son of the Congolese first deputy 

to the French National Assembly, Tchicaya 
finished his secondary school in Orléans and 
Paris. When Belgian Congo became indepen­
dent, Tchicaya went to Léopoldville (now 
Kinshasa) as chief editor of a new daily pa­
per (which lasted one week). From 1960 he 
worked with UNESCO in Paris.

Tchicaya’s poetry—much influenced by Sur­
realism and Negritude—includes Le Mauvais 
Sang (1955; “Bad Blood”), Feu de brousse 
(1957; Brush Fire), Ä triche-coeur (1960; “A 
Game of Cheat-Heart”), Épitomé (1962), Le 
Ventre (1964; “The Belly”), L ’Are musical 
(1969; “The Bow Harp”), Selected Poems 
(1970), and La Veste d ’intérieur (1977; “The 
Inner Failure”). He also published Légendes 
africaines (1969; “African Stories”), a collec­
tion of folktales. His later works include a 
book of short stories, a novel, and two plays.

His poetry relates, through rich and varied 
imagery, the broken heritage of the African 
present and the roles of the Roman Catholic 
Church, French colonialism, and education. 
Through fierce and startling symbols repeti- 
tively used like devices in oral African liter­
ature, Tchicaya expanded his verse to make 
large statements about life. He was, on the 
whole, a spokesperson for his people as well 
as an original, individual African voice.
Tchien, also called z w e d r u , town, south­
eastem Liberia, westem Africa. Tchien has 
expanded into an important administrative, 
marketing, and traffic centre. It is surrounded 
by mbber plantations and diamond mines; 
cattle are abundant. Rubber, coffee, cocoa, 
piassava, sugarcane, tobacco, and citms fruits 
are collected there from the surrounding re­
gion. Industries produce leather goods, bev­
erages, paints, soap, and building materials. 
Tchien is connected by road with the port of

Greenville on the Atlantic coast. Pop. (1974) 
6,094.
Tczew, town, Gdansk województwo (prov­
ince), north-central Poland. It lies along the 
Vistula River, 19 miles (30 km) above its 
mouth. It is a major river port, with links 
to Gdansk, and a rail junction for lines to 
Warsaw, Gdansk, Bydgoszcz, and Chojnice. 
Shipyards and railroad workshops are located 
there. A Pomeranian fortress was built on 
the site in 1252, and municipal rights were 
granted to the surrounding settlement. It was 
annexed to Poland in 1282 and occupied by 
the Teutonic Knights between 1308 and 1466. 
Seized by Pmssia in 1772, it was retumed to 
Poland in 1919. With the extension of the 
railroad in 1857, one of the first and largest 
tmss bridges in Europe was built there, part 
of which remains. Pop. (1987 est.) 58,500.
te (Chinese: “virtue,” or “potentiality”), in 
Chinese Taoism, the potentiality of the mys­
terious Tao, or Way, the undefinable, tran­
scendent reality that produces all things. In 
contrast, Confucianism views te as the virtue 
of intemal goodness and proper behaviour 
toward others. As such, it was Confucius’ an- 
swer to social and political disorders.
As the activity of Tao, te occurs in all things 

and is the latent power that transforms, for 
example, a seed into a tree with no effort on 
the seed’s part. Te is, consequently, a manifes- 
tation of the invisible Tao. In the great Taoist 
classic the Tao-te Ching (“Classic of the Way 
of Power”), te is described as the unconscious 
functioning of a person’s physical seif. Who- 
ever is attuned to this inner process will live in 
harmony with the forces of nature, which, in 
any case, are irresistible. Personal te flourishes 
when one abandons ambition and the spirit 
of contention for a life of “naturalness” (tzu- 
jari). Two kinds of strength result: a type of 
extemal charisma in the social order whereby 
others feel compelled to adopt freely a simi­
lar way of life, and an internal enlightenment 
whereby the individual himself becomes ever 
more aware of the underlying principle of 
unity within the universe.
Te, Palace of, Italian p a l a z z o  d e l  t e , sum­
mer palace and horse farm near Mantua, Italy, 
of Duke Federico Gonzaga II. It was designed 
and built (e. 1525-35) by Giulio Romano, 
who also executed several of the fresco murals 
decorating the interior. The palace and its wall 
paintings are considered among the most im­
portant architectural expressions of Manner- 
ism. The building consists of a square block 
around a central court, with a splendid garden 
opening off at right angles to the main axis. 
The principal rooms are the Sala di Psiche, 
with erotic frescoes of the loves of the gods; 
the Sala dei Cavalli, with life-size portraits of 
some of the Gonzaga horses; and the fantastic 
Sala dei Giganti, a continuous scene, painted 
from floor to ceiling, of the giants attempting 
to storm Olympus and being repulsed by the 
gods. The palace is open to the public.
Te Anau, Lake, lake, the largest of the 
Southem Lakes, Southwest South Island, New 
Zealand. About 38 miles (61 km) long and 6 
miles (10 km) wide, the lake, with an area of 
133 square miles (344 square km), has four 
westem extensions—Worsley Arm and North, 
Middle, and South fjords. Fed by the Clinton 
and Eglinton rivers, it drains a 1,275-square- 
mile (3,302-square-kilometre) basin. Occupy­
ing a valley that was deepened by glacial 
erosion, the lake, whose surface lies 686 feet 
(209 m) above sea level, has a maximum 
depth of 906 feet (276 m), placing its bed 
220 feet (67 m) below sea level. Water from 
Te Anau, draining through the Waiau River, 
is used to maintain a constant level in Lake 
Manapouri (site of hydroelectric generators). 
In a superb alpine setting bordered on the 
west by forested mountains and on the east by 
farmlands, the lake region is known for fish-



ing and tourism, centred on the town of Te 
Anau. The lake was first visited (1852) by C.J. 
Naim and W.J. Stephen and was surveyed in 
1863. The name, probably a shortened form 
of Te Ana-au, a Maori name meaning “cave 
of the swirling water,” refers to caves on the 
west shore. In 1948, one of the few remaining 
habitats of the large flightless rail, or takahe 
(Notornis mantelli), a bird once thought to be 
extinct, was found on the same shore.
Te Aroha, borough, northern North Island, 
New Zealand, on the Waihou (Thames) River. 
The settlement, established in 1880 as a river 
port for a new gold find, was known as Aroha 
Gold Field Town, Morgantown, and Aroha. 
It derives its present name from that of an ex­
tinct volcano rising 3,126 ft (953 m) nearby in 
the Coromandel Range; the term means “the 
loved one” and refers to an ancient Maori leg­
end. Constituted a town district in 1886, Te 
Aroha was made a borough in 1898. Linked 
to Auckland (115 mi [185 km] northwest) by 
road and rail via Hamilton, it is the business 
centre of the Waihou-Piako Basin, a dairying 
district. The town has joinery, bacon, concrete 
products, clothing, leather preparation, and 
engineering works; there are also sawmills and 
agricultural storage facilities. Mineral springs 
have made it a populär health resort. Pop. 
(1983 est.) 3,480.
Te-chou* Pinyin d e z h o u , city on the north­
em plain of Shantung Province (sheng), China. 
It is a county-level municipality (shih) and the 
administrative centre of Te-chou Prefecture 
(ti-ch ’ü).

Te-chou has been the name of an administra­
tive district covering the northwest of what is 
now Shantung Province since early times. In 
a d  583 Te-chou was first established in place 
of An-te Commandery (district controlled by a 
commander) and of An-te County, which had 
had its seat there since Han times (206 b c - a d  
220). It was known as Te-chou or as P’ing- 
yüan Commandery (chün) in subsequent dy­
nasties. In 1409 the Ming dynasty transferred 
the seat of Te-chou to its present location, 
formerly known as Ling-hsien. Under the re­
public in 1911, Te-chou was made a county, 
known as Te.

Te-chou has always been a strategie and 
transportation centre. It lies just east of the 
Wei Ho (river), which has been a northeast 
to Southwest route across the North China 
Plain since early times. From the late 6th 
Century onward, Te-chou was a supply depot 
and canal port on the Yung-chi Ch’ü (canal), 
which roughly followed the course of the Wei 
Ho. Under the Yüan dynasty (1279-1368) the 
modern Grand Canal, which again followed 
the line of the Wei Ho, was constmcted, and 
Te-chou again became a vital supply cen­
tre, especially after the capital was moved 
to Peking. In Ming times (1368-1644) the 
city became the main collecting point for the 
tax grain of northern Shantung and Southern 
Hopeh provinces and a transshipment point 
for grain from Suchow (Hsü-chou) in Kiangsu 
Province and the Yangtze River region. Two 
enormous granaries, the Kuang-chi Ts’ang and 
the Te-chou Ts’ang, were constmcted, and in 
1511 the city was strongiy fortified, with walls 
almost 7 mi (11 km) in circumference.
In the 20th Century, after the Grand Canal 

had fallen into negject, Te-chou’s importance 
was revived following the constmction of the 
railway from Tientsin to P’u-k’ou, opposite 
Nan-ching (Nanking), completed in 1912. The 
line, passing through Te-chou, connected at 
Chi-nan with the railway to Tsingtao, giving 
it access to this major port. The Japanese in 
1940, during their occupation of the area, an­
other railway connecting Te-chou with Shih- 
chia-chuang, in Hopeh, and with the indus­
trial centres of Shansi Province to the west. 
Te-chou was thus at the junction of the main 
north-south rail route and a new east-west 
rail link. The city was a major collecting cen­

tre for the agricultural produce of the south­
em part of the Hopeh Plain, which included 
beans, grain, cotton, peanuts (groundnuts), to­
bacco, and, above all, fmit. The surrounding 
area is well-known for its watermelons, Chi­
nese dates, and pears.
The modem city is a centre for small-scale 

industry as well as for such medium-scale in­
dustries as grain milling, oil pressing, tobacco 
curing, and the manufacture of cotton textiles. 
Te-chou is also the centre of an engineering 
industry dating to the end of the 19th Century, 
when it was the site of a minor arsenal pro­
ducing arms and ammunition for the Peiyang 
(North Ocean) Army. Pop. (mid-1970s est.)
50,000-100,000.
Te Deum laudamus (Latin: “God, We Praise 
You”), also called t e  d e u m , Latin hymn to 
God the Father and Christ the Son, tradi­
tionally sung on occasions of public rejoicing. 
According to legend, it was improvised an- 
tiphonally by St. Ambrose and St. Augustine 
at the latter’s Baptism. It has more plausibly 
been attributed to Nicetas, bishop of Reme- 
siana in the early 5th Century, and its present 
form—equal sections devoted to the Father 
and Son, a half-clause to the Holy Spirit, 
followed by a litany—fit in historically with 
part of the Arian controversy (over the nature 
of Christ) of the 4th Century. Much of the 
text is composed of traditional statements of 
belief; and unlike most hymns, it is prose. 
The melody derives from various pre-Grego- 
rian and Gregorian melodie styles. It has been 
set polyphonically by the British composers 
Henry Purcell, Ralph Vaughan Williams, and 
Benjamin Britten, as well as by George Frid- 
eric Handel, Hector Berlioz, Zoltän Kodäly, 
Anton Bruckner, and Antonin Dvorak.

Following is the Latin text and an English 
translation of the Te Deum. Numerous En­
glish translations have been made; the version 
given here was prepared by the International 
Consultation on English Texts, an ecumenical 
committee of scholars, and was published in 
The Liturgy of the Hours (1975).

Te deum laudamus te dominum confitemur 
Te aeternum patrem omnis terra veneratur 
Tibi omnes angeli Tibi caeli et universae 

potestates
Tibi cherubim et seraphim incessabili voce 

proclamant
Sanctus sanctus sanctus dominus deus sabaoth 
Pleni sunt caeli et terra maiestatis gloriae tuae 
Te gloriosus aspostolorum chorus 
Te prophetarum laudabilis numerus 
Te martyrum candidatus laudat exercitus 
Te per orbem terrarum sancta confitetur 

ecclesia
Patrem immense maiestatis 
Venerandum tuum verum unicum filium 
Sanctum quoque paraclytum spiritum 
Tu rex gloriae christe 
Tu patris sempiternus es filius 
Tu ad liberandum suscepisti hominem non 

horruisti virginis uterum 
Tu devicto mortis aculeo aperuisti credentibus 

regna caelorum
Tu ad dexteram dei sedes in gloria patris 
Iudex crederis esse venturus 
Te ergo quaesumus tuis famulis subveni quos 

pretioso sanguine redemisti 
Aeterna fac cum sanctis tuis gloria munerari 
Salvum fac populum tuum domine et benedic 

hereditati tuae
Et rege eos et extolle illos usque in aeternum 
Per singulos dies benedicimus te 
Et laudamus nomen tuum in saeculum et in 

saeculum saeculi
Dignare domine die isto, sine peccato nos 

custodire
Miserere nostri domine miserere nostri 
Fiat misericordia tua domine super nos 

quemadmodum speravimus in te 
In te domine speravi non confundar in 

aeternum
You are God: we praise you;
You are the Lord: we acclaim you;
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You are the eternal Father:
All creation worships you.
To you all angels, all the powers of heaven, 
Cherubim and Seraphim, sing in endless praise: 

Holy, holy, holy, Lord, God of power and 
might,
heaven and earth are füll o f your glory.

The glorious Company of apostles praise you. 
The noble fellowship of prophets praise you. 
The white-robed army of martyrs praise you. 
Throughout the world the holy Church acclaims 

you:
Father, of majesty unbounded, 
your true and only Son, worthy of all 

worship,
and the Holy Spirit, advocate and guide.

You, Christ, are the king of glory, 
the eternal Son of the Father.
When you became man to set us free 
you did not spurn the Virgin’s womb.
You overcame the sting of death, 
and opened the kingdom of heaven to all 

believers.
You are seated at God’s right hand in glory.
We believe that you will come, and be our 

judge.
Come then, Lord, and help your people, 
bought with the price of your own blood, 
and bring us with your saints 
to glory everlasting.
Save your people, Lord, and bless your 

inheritance.
Govern and uphold them now and always.
Day by day we bless you.
We praise your name for ever.
Keep us today, Lord, from all sin.
Have mercy on us, Lord, have mercy.
Lord, show us your love and mercy; 
for we put our trust in you.
In you, Lord, is our hope: 
and we shall never hope in vain.

Te-hua porcelain, Pinyin d e h u a , Chinese 
porcelain made at Te-hua in Fukien Province. 
Although the kiln began production some 
time during the Ming period (1368-1644), it is

Figure of the goddess Kuan-yin,
Te-hua blanc de chine, Fukien 
province, 18th Century, Ch’ing dynasty; 
in the Victoria and Albert Museum,
London
By courtesy of the Victoria and Albert Museum,
London; photograph, EB Inc.

to the Ch’ing dynasty (1644-1911) that most 
extant examples are attributed. The character­
istic product of Te-hua is the white porcelain 
known to the French as blanc de chine, which 
has the appearance of blancmange, or milk 
jelly. Figures of Buddhist deities and vases 
with molded reliefs of plum blossom are typi­
cal. Te-hua ware was exported in large quanti-
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ties to Europe from the 18th Century and also 
imitated there; e.g., in France at Saint-Cloud 
and in England at Chelsea and Bow.
Te Kanawa, Dame Kiri (Janette) (b. March 
6, 1944, Gisbome, North Island, N.Z.), criti- 
cally acclaimed opera star.

When Kiri was five weeks old she was adopted 
by Tom and Nell Te Kanawa; Tom, like her 
biological father, was a Maori, and his wife, 
like Kiri’s biological mother, was of British 
descent. Kiri attended a Roman Catholic girls’ 
college in Auckland, where one of the sisters 
was a well-known teacher of singing. After 
leaving school she won various singing com­
petitions in New Zealand and Australia and 
in 1966, after a period as a populär singer 
and recording artist, became a student at the 
London Opera Centre.

Soprano Te Kanawa shot to stardom in the 
1970s with a series of appearances at the 
Royal Opera House, Covent Garden, London, 
and the enthusiastic support of conductors 
such as Sir Colin Davis and Sir Georg Solti. 
Her first big success was as the Countess in 
Mozart’s Marriage of Figaro in 1971. That 
was followed by a run of Mozart operas and, 
among others, a production of Puccini’s La 
Bohème in which she sang Mimi. Her debut 
at the Metropolitan Opera, New York City, 
in 1974 as Desdemona in Verdi’s Otello was 
widely acclaimed. In 1981 the Prince of Wales 
asked her to sing at his marriage, and her ren- 
dering of Handel’s “Let the Bright Seraphim” 
reached a worldwide television audience of 
more than 600,000,000. In 1982 Te Kanawa 
was created a Dame Commander of the Order 
of the British Empire.
Te Rangi Hiroa: see Buck, Sir Peter (Hen­
ry).
Te Rangi take (Maori chief): see Kingi, 
Wiremu.
Te Tsung, Pinyin d e  z o n g  (reign title), 
personal name (Wade-Giles romanization) l i 
k ’u o  (b. 742, China—d. 805, China), ninth 
emperor (reigned 779/780-805) of the T’ang 
dynasty and the only emperor in the latter half 
of the dynasty to reign more than 20 years. In 
spite of his long reign, he never successfully 
controlled the militarists who commanded the 
provinces and ignored Imperial decrees. In 
the latter part of his reign Te Tsung gave up 
interest in the government, confiding only in 
his eunuchs, whose power at court grew as 
a result. A poet, he often sent decrees to his 
ministers in verse.
Te Tsung (1087-1143): see Yeh-lü Ta-shih. 
Te Tsung (1871-1908): see Kuang-hsü.
tea, beverage produced by steeping top leaves 
and buds of the tea plant (Camellia sinensis of 
the family Theaceae) in freshly boiled water.

A brief treatment of tea follows. For füll 
treatment, see m a c r o p a e d i a : Beverage Pro­
duction; Farming and Agriculture Technol­
ogy.

Tea is consumed as either a hot or a cold 
beverage by about one-half of the world’s pop­
ulation, yet it is second to coffee in commer­
cial importance, largely because a significant 
portion of the world’s tea crop is consumed 
in the growing regions.

The origin of the use of tea as a beverage 
is lost in antiquity. A Chinese legend places 
the introduction of tea as a beverage in the 
reign of the mythical emperor Shen Nung, 
about 2737 b c . However, the earliest mention 
to which modern scholars give credence is 
found in the Erh Ya, an ancient Chinese dic- 
tionary, about 350 b c . It is believed that tea 
cultivation began in the interior province of 
Szechwan in China, gradually extending down 
the Yangtze Valley to the seaboard provinces.

Tea cultivation was introduced into Japan, 
along with other aspects of Chinese civiliza­
tion, in about the last decade of the 6th Cen­
tury. At first it was drunk primarily by Zen 
Buddhist monks, but by the 13th Century tea 
had become a populär beverage in Japan. The 
ancient tea ceremony, or cha-no-yu, is still 
practiced widely. The Japanese variety of tea 
was introduced into Java in 1684 by Andreas 
Cleyer, a German naturalist and doctor of 
medicine. In 1827 a young Dutch tea taster, 
J.I.L.L. Jacobson, risked his life to penetrate 
China’s forbidden tea gardens and bring back 
tea seeds and labourers in order to cultivate 
the tea plant in the Dutch East Indies.

Tea was first mentioned in European litera­
ture in 1559 as chai catai (“tea of China”) in 
Navigationi e viaggi (“Voyages and Travels”) 
by Gian Battista Ramusio, a noted Venetian 
author. The first reference to tea by an English­
man, in 1615, is credited to R.L. Wickham, 
who was in charge of the English East India 
Company’s agency at Firando, Japan. More 
coffee was drunk in England than anywhere 
else in the world when tea was first publicly 
sold at Garway’s Coffee House in London in 
1657.
One of the most picturesque eras in mar­

itime history was that of the clipper ships, 
which transported tea from China to England 
and North America. The world’s greatest tea 
monopoly, the English East India Company— 
which operated from about 1600 to 1858— 
played a major role in popularizing the bever­
age. In an effort to perpetuate this monopoly, 
the British Parliament passed the Tea Act of 
1773, which precipitated the Boston Tea Party 
and which was a contributory cause of the 
American Revolution.

The use of tea as a beverage was well estab­
lished in Holland by the mid-17th Century, 
and the afternoon tea custom spread across 
the Atlantic to New Amsterdam (now New 
York City). In England the custom of serving 
afternoon tea and cakes was originated by the 
Duchess of Bedford around 1840. leed tea 
was introduced at the St. Louis World’s Fair 
of 1904 by Richard Blechynden, an English­
man who, unable to sell the heated beverage 
because of hot weather, poured it over ice.

The founding of India’s tea industry sterns 
from the appointment of a committee by 
Gov. Gen. Lord William Henry Cavendish 
Bentinck, in 1834, to formulate a plan for 
tea cultivation. However, indigenous tea had 
already been discovered in northern India (up­
per Assam) in 1823.

The major tea types, classified according 
to processing method, include: fermented, 
or black, tea, producing an amber-coloured, 
full-flavoured beverage without bitterness; 
semi-fermented, or oolong, producing a 
slightly bitter, light brownish-green liquid; and 
unfermented, or green, tea, resulting in a 
mild, slightly bitter, pale greenish-yellow bev­
erage. Brick tea, formed of compressed leaves 
and sometimes other plant parts, is consumed 
mainly in Tibet and inner Asia. In some Asian 
countries the leaves may also be pickled and 
consumed as a vegetable, called leppet-so in 
Burma and miang in Thailand.
Tea is commonly sold in loose form, in fil- 

ter-paper tea bags, or in soluble form. Tea 
bags were introduced by Thomas Sullivan, a 
New York wholesaler who sent tea samples to 
his customers in small silk bags instead of the 
usual tins. Instant teas, first produced in the 
1940s, include flavoured and cold-water-solu- 
ble types.

Tea contains only four calories per cup when 
consumed without added ingredients but is 
a source of several B-complex vitamins, in­
cluding B2 and nicotinic acid. Caffeine is re­
sponsible for tea’s stimulating effect. Flavour 
is produced by volatile oils, and astringency 
and colour by tannin. Astringency and flavour 
development increase with length of the steep­
ing period. Although some varieties produce

colour quickly, satisfactory flavour develop­
ment requires three to five minutes of steep­
ing to achieve the desired maximum caffeine 
extraction and moderate amount of tannin.
Tea Act (1773), in British American colonial 
history, legislative maneuver by the British 
ministry of Lord North to make English tea 
marketable in America. A previous crisis had 
been averted in 1770 when all the Townshend 
Acts (q.v.) duties had been lifted except that 
on tea, which had been mainly supplied to 
the Colonies since then by Dutch smugglers. 
In an effort to help the financially troubled 
British East India Company sell 17,000,000 
pounds of tea stored in England, the Tea Act 
rearranged excise regulations so that the Com­
pany could pay the Townshend duty and still 
undersell its competitors. At the same time, 
the North administration hoped to reassert 
Parliament’s right to levy direct revenue taxes 
on the Colonies. The shipments became a 
symbol of taxation tyranny to the colonists, 
reopening the door to unknown future tax 
abuses. Colonial resistance culminated in the 
Boston Tea Party (December 1773), in which 
tea was dumped into the ocean, and in a sim­
ilar action in New York (April 1774).
tea and coffee service, set of vessels and 
implements for making and serving tea and 
coffee, the items often of matched design. 
Elaborate 18th-century examples had tea and 
coffee pots, a milk or cream jug, a pair of

English silver tea and coffee service (from top: 
coffee pot, tea pot, sugar bowl, cream jug, and tray), 
by John Emes, 1797-99
Helga Studio photo for S.J. Shrubsole Corp., New York

tea caddies, a sugar bowl and pair of tongs, 
teaspoons and a small tray for them, a tea 
strainer, and cups and saucers. All of these 
were normally placed on a tray, while an urn 
or kettle on a separate stand provided hot 
water. The earliest silver and pottery services 
to be designed as sets date from the early 
18th Century, but surviving silver examples 
dating from before the late 18th Century are 
rare. During the 18th and 19th centuries, ser­
vices were designed to accompany what had 
become an important tea-drinking ritual and 
consequently reached a high degree of artistic 
refinement.
tea ceremony, Japanese c h a d ö , or s a d o  
(“way of tea”), or c h a -n o -y u  (“hot-water 
tea”), time-honoured institution in Japan, 
rooted in the principle of Zen Buddhism and 
founded upon the adoration of the beautiful in 
the daily routine of life. It is an aesthetic way 
of entertaining guests, in which everything is 
done according to an established order.

The ceremony takes place in a tea house 
(cha-shitsu; q.v.), which ideally is a small struc­
ture detached from the main house but which 
is often simply a special room of the house. 
Great care is taken in the choice of materials 
for and construction of the cha-shitsu so as to 
give it a sense of rustic yet refined simplicity. 
The room is usually about nine feet (three 
metres) square or smaller; at one end there 
is an alcove, called the toko-no-ma (q.v.), in 
which is displayed a hanging scroll, a flower 
arrangement, or both. The room also contains 
a small sunken fireplace (ro) that is used in 
the winter months for heating the tea kettle;



in the summer a portable brazier is used. 
The cha-shitsu is entered through a small, low 
door, which is designed to suggest humility to 
the guests.

The tea ceremony consists of the host first 
bringing the tea Utensils into the room, offer- 
ing the guests special sweets, and then prepar­
ing and serving them tea made of pulverized 
tea leaf stirred in hot water. The prepared tea 
is usually thin and frothy with a mildly as­
tringent flavour; on certain occasions a much 
thicker “heavy tea” (koicha) is made. The 
serving of sweets and tea is often preceded by 
a light meal. After the tea is consumed, the 
guests are free to inquire about the various 
implements, which are afterward carried from 
the room and the ceremony concluded.

Ritual tea drinking, which originated in 
China, was first practiced in Japan during the 
Kamakura period (1192-1333) by Zen monks, 
who drank tea to keep awake during long ses- 
sions of meditation. It later became an active 
part of Zen ritual honouring the first patri­
arch, Bodhidharma. During the 15th Century 
it came to be a gathering of friends in an iso­
lated atmosphere to drink tea and discuss the 
aesthetic merits of paintings, calligraphy, and 
flower arrangements displayed in the toko-no- 
ma or quite often to discuss the merits of the 
tea Utensils themselves.
The most famous exponent of the tea cere­

mony was Sen Rikyü, an aesthete at the 16th- 
century court of the military dictator Toyo- 
tomi Hideyoshi, who codified the ceremony 
into a style known as wabi (meaning roughly 
“simplicity,” “quietude,” and “absence of or­
nament”), which still enjoys popularity in 
Japan. The preference of the wabi tea masters 
for simple, seemingly rustic objects for use in 
the tea ceremony led to the production of tea 
Utensils in this style (see raku ware). Sen and 
other developers of the tea ceremony empha­
sized the following four qualities: harmony 
between the guests and the implements used; 
respect, not only among the participants but 
also for the Utensils; cleanliness, derived from 
Shintö practices and requiring participants to 
wash their hands and rinse their mouths as 
symbolic gestures of cleansing before entering 
the cha-shitsu; and tranquillity, which is im- 
parted through long and caring use of each 
article of the tea ceremony.
tea olive, any plant of the genus Osman- 
thus in the family Oleaceae, often grown for 
its fragrant flowers and shining, evergreen fo­
liage. There are more than 30 species, native 
to eastem North America, Mexico, southeast-

False hol ly (Osmanthus heterophyllus)
A to Z Botanical Collection— EB Inc.

em Asia, Hawaii, and New Caledonia. Sweet 
olive, or sweet osmanthus (Osmanthus fra- 
grans), a 10-metre (33-foot) tree, produces an 
edible fmit. Its leaves, used to perfume tea, 
hide the white flowers. Orange osmanthus (O.

aurantiaca), 2 l/i m in height, has fragrant 
orange flowers. Holly osmanthus, or false 
holly (O. heterophyllus), distinguished by its 
holly-like leaves, bears white flowers, on 5-m 
trees. Osmanthus delavayi reaches 2 m and 
has small, oval leaves and white flowers. The 
main American species, devilwood (O. ameri- 
canus), reaches 15 m and bears greenish-white 
flowers. Its close-grained, dark-brown wood is 
valued for carpentry.
Teach, Edward, Teach also spelled t h a t c h , 
byname b l a c k b e a r d  (b. Bristol?, Eng.—d. 
Nov. 22, 1718, Ocracoke Island, North Car­
olina), one of history’s most famous pirates, 
who became an imposing figure in American 
folklore and is still well-known by his nick- 
name Blackbeard.
Thought to have been active as a privateer 

for the British during the War of the Spanish 
Succession (1701-13), Teach was first heard 
of as a pirate late in 1716. The following year 
he converted a captured French merchantman 
into a 40-gun warship, “Queen Anne’s Re- 
venge,” and soon became notorious for out- 
rages along the Virginia and Carolina coasts 
and in the Caribbean Sea.

In 1718 he established his base in a North 
Carolina inlet, forcibly collected tolls from 
shipping in Pamlico Sound, and made a prize- 
sharing agreement with Charles Eden, gov- 
ernor of the North Carolina colony. At the 
request of Carolina planters, the lieutenant 
govemor of Virginia, Alexander Spotswood, 
dispatched a British naval force under Lieut. 
Robert Maynard, who, after a hard fight, suc­
ceeded in killing Teach. The pirate’s body was 
decapitated, and his head was affixed to the 
end of the bowsprit of his ship.
Apart from the luxuriant black beard which 

earned him his nickname, the most promi­
nent aspect of the Teach legend is his great 
buried treasure, which has never been found 
and probably never existed.
teachers’ college: see normal school.
teaching, the profession of those who give 
instruction, expecially in an elementary or 
secondary school or a university.
A brief treatment of teaching follows. For 

full treatment, see m a c r o p a e d i a : Teaching.
Members of the teaching profession usually 

must meet certain basic requirements: the cri­
teria vary from country to country but gener­
ally include going through processes of formal 
education or training, acquiring specialized 
knowledge in a particular subject area, se- 
curing certification or validation as members 
of the profession, and maintaining Standards 
of performance that are continually redefined 
and expanded by the profession.

Professional responsibilities vary from coun­
try to country and according to the age level 
taught. General areas of responsibility include 
active, and sometimes conflicting, roles in the 
school as well as in the community. Parent 
Substitute, confidant, disciplinarian, commu­
nity leader, and acceptable behaviour model 
are a few of the roles that teachers are ex- 
pected to fulfill. Approximately two-thirds of 
the world’s teachers are women, the great 
majority being employed on the elementary 
level. Teachers in modern societies are usu­
ally protected in their positions after a pe­
riod of satisfactory service. Once they have 
achieved “tenure,” their jobs are guaranteed 
unless proof of incompetence or moral laxity 
is established.

Of the three groups of teachers—defined 
by level as elementary, secondary, or uni­
versity—university teachers continue to enjoy 
the greatest advantages of all aspects of the 
profession, including higher salaries; advanced 
social status; mobility (because of the usual 
absence of licensing requirements); relative 
academie freedom in curriculum planning, 
teaching methods, and choices of textbook 
and other teaching materials; and member-
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ship in exclusive national and international 
professional organizations. These distinctions 
are due in large part to the greater measure 
of required higher education and the selectiv- 
ity at this level. There are further demands 
on most of these professionals for continuous 
research and publication, which may or may 
not be directly related to their responsibilities 
as classroom teachers.

The teaching profession is a relatively new 
one; in some societies the occupation has still 
not attained professional status. Traditionally, 
parents, elders, religious leaders, and sages 
were responsible for teaching children how to 
behave, how to think, and what to believe. 
Adults shared in common activities with chil­
dren who gradually acquired the knowledge, 
myths, and general teaching of their culture. 
Later, teachers were often those young peo­
ple who had been successful as students; they 
leamed their craft by observing and practicing 
the methods of their own teachers.

Germany introduced the first formal criteria 
for the education of teachers in the 18th Cen­
tury, setting examples for other countries and 
paving the way for the establishment of a real 
profession. Further development came in the 
19th Century as society became more indus- 
trialized and the concept of schooling became 
more universal. The amount of preparatory 
or preservice training required of teachers to­
day varies from country to country and in 
some cases is still very limited. However, most 
teachers in developed countries today are uni­
versity graduates. For prospective elementary 
and secondary teachers, a program of study 
usually includes a basic general education with 
emphasis on a specialized academie, cultural, 
or vocational course; the study of educational 
principles; and a series of professional courses 
combined with practical experience in a typ­
ical school setting. Certification requirements 
reflect the diversities among various countries: 
England and France, for example, set national 
Standards for teacher certification; whereas, in 
the United States, Canada, and Australia, re­
quirements are determined by the individual 
States or provinces. In-service training includes 
all aspects of continued teacher education such 
as attending courses, lectures, or seminars, 
reading newsletters and educational joumals, 
and taking individual programs offered in spe­
cific educational institutions. Teachers are of­
ten required to show evidence of participation 
in such in-service programs.

In the 20th Century, not only was teacher 
education upgraded but efforts to gain profes­
sional recognition increased: teachers began to 
view themselves as educators and organized in 
an effort to improve their status, their working 
conditions, and the overall quality of educa­
tional offerings. The early professional asso­
ciations were organized according to school 
type or particular subjects. Such groups later 
coalesced into national organizations, so that 
today most countries have at least one ma­
jor association or union to which member- 
ship is often obligatory and members usually 
pay dues. A movement toward international 
federations of elementary and secondary na­
tional associations resulted in the formation 
of two competing international groups: the 
World Federation Teachers’ Unions represents 
the national associations from Communist 
countries, while the World Confederation of 
Organizations of the Teaching Profession in­
cludes members of national associations from 
the non-Communist countries.
teaching machine, any mechanical device 
used for presenting a program of instructional 
material.

There are many types of teaching machines. 
In general, they all work on the same method, 
which is to present a question, have the user
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indicate the answer, and then provide the user 
with the correct answer. Some machines may 
be extremely simple, such as test sheets or 
books so programmed that the student locates 
the answers to the questions later. For in- 
stance, a book may pose a series of questions, 
provide spaces for the answers, and then give 
the correct answers on a different page. An­
other device may use a plastic cover to hide all 
but the question and the space for an answer; 
when the question is answered, the cover is 
pulled down to reveal the correct answer and 
the next question. One type uses chemically 
treated paper so that if the correct answer to 
a question is marked, the paper tums colour. 
A more complicated machine presents multi- 
ple-choice questions in a window, with various 
keys to press to indicate the correct answer. 
The following question appears only if the 
correct answer was chosen. Computers (see 
computer-aided instruction) and the recording 
equipment used in foreign language laborato- 
ries are examples of teaching machines.

All teaching machines depend on a program, 
that is, a series of questions presented that 
provide a student with a certain amount of 
challenge as well as a chance to leam. (See 
programmed leaming.) There are many ad- 
vantages to the use of teaching machines. They 
are particularly useful in subjects that require 
drill, such as arithmetic or a foreign language. 
Users can proceed at their own pace and also 
have an opportunity to review their work. If 
the machines are used in a classroom, they 
relieve teachers of some of the time-consum- 
ing aspects of drilling students, allowing them 
to give more attention to individuals with 
specific problems or to concentrate on some 
particularly difficult area of instmction.
Teaching of the Twelve Apostles (ancient 
Christian document): see Didachê.
Teagarden, Jack , byname of j o h n  w e l ­
d o n  t e a g a r d e n  (b. Aug. 20, 1905, Vernon, 
Texas, U.S.—d. Jan. 15, 1964, New Orleans), 
U.S. jazz trombonist, unique because he de­
veloped a widely imitated style that appeared 
to have arrived fully formed.

Beginning on trombone at age seven, Tea­
garden was entirely self-taught. After drifting 
across the Southwest, he eventually arrived 
in New York City in 1927 and made his 
recording debut; from that moment he was 
the acknowledged master of his idiom. He led 
his own band (1939-47), played with Louis 
Armstrong (1947-51), and re-formed his band 
(1951-57); although he never achieved com­
mercial success, he retained his füll powers 
until the end of his life. His movies include 
Birth of the Blues (1941). His style was re­
markable for its effortless flow of melodie 
ideas, technical poise, and the tender beauty 
of its overall effect. He was also an outstand­
ing jazz singer. His voice, with an engaging 
Southem drawl, ranged somewhere between 
the rasp of Louis Armstrong and the smooth 
sound of Bing Crosby, with whom he was 
professionally associated from time to time. 
Jack’s brother, Charlie Teagarden, played 

tmmpet off and on in Jack’s bands and did 
free-lance work for several well-known band- 
leaders, including Paul Whiteman, Jimmy and 
Tommy Dorsey, and Bob Crosby.
Teague, Walter Dorwin (b. Dec. 18, 1883, 
Decatur, Ind., U.S.—d. Dec. 5, 1960, Fleming- 
ton, N.J.), industrial designer who pioneered 
in the establishment of industrial design as a 
profession in the United States.

After study at the Art Students League of 
New York (1903-07) and four years with 
an advertising agency, Teague became a suc­
cessful free-lance advertising designer. Increas­
ingly, his clients sought his advice for product 
design, and in 1926 he formed an office de­

voted exclusively to industrial design, includ­
ing products, exhibits, corporate graphics, and 
interiors. An important opportunity came in 
1927, when the Eastman Kodak Company 
asked Teague to redesign two of their cameras. 
He insisted on working closely with engineers 
in the Eastman factory; the results were suc­
cessful, and the firm remained a cliënt until 
his death.

In 1930 Teague’s revolutionary design for the 
Marmon 16 automobile attracted widespread 
attention. Late in the decade he designed a 
number of exhibits for the New York World’s 
Fair and the Golden Gate (San Francisco) 
International Exposition (both in 1939-40). 
Other notable designs were for railway coaches, 
office machines, and automotive service sta­
tions. In the 1950s he designed interiors and 
fumishings for the Air Force Academy at Col­
orado Springs, Colo., and the interiors of the 
Boeing 707 jet airliner. At the time of his 
death he was senior partner of Walter Dorwin 
Teague Associates.

His Design This Day—the Technique of Or­
der in the Machine Age (1940; rev. ed. 1949) 
tracés the development of modern design and 
outlines the techniques necessary to the solu­
tion of design problems. He also wrote Land 
of Plenty, a Summary of Possibilities (1947) 
and, with John Storck, Flour for Man’s Bread, 
a History of Milling (1952).
teak (Tectona grandis), large deciduous tree 
of the family Verbenaceae, or its wood, one 
of the most valuable timbers. Teak has been 
widely used in India for more than 2,000 
years. The name teak is from the Malayan 
word tëkka.

The tree has a straight, but often buttressed, 
stem (i.e., thickened at the base), a spreading 
crown, and four-sided branchlets with large 
quadrangular pith. The leaves are opposite or 
sometimes whorled in young specimens, about
0.5 metre (1.5 feet) long and 23 centimetres 
(9 inches) wide. In shape they resemble those 
of the tobacco plant, but their substance is 
hard and the surface rough. The branches ter- 
minate in many small white flowers in large, 
erect, cross-branched panicles. The fruit is a 
drupe (fleshy, with a stony seed), two-thirds of 
an inch in diameter. The bark of the stem is 
about 1.3 cm thick, gray or brownish gray, the 
sapwood white; the unseasoned heartwood has 
a pleasant and strong aromatic fragrance and 
a beautiful golden-yellow colour, which on 
seasoning darkens into brown, mottled with 
darker streaks. The timber retains its aromatic 
fragrance to a great age.
Native to India, Burma, and Thailand, the 

tree grows as far north as about the 25th par­
allel in these areas and to the 32nd parallel 
in the Punjab. The tree is not found near the 
coast; the most valuable forests are on low 
hills up to about 3,000 feet. Stands are also 
found in the Philippines and in Java and else- 
where in the Malay Archipelago. Teak is also 
planted in Africa and Central America.

During the dry season the tree is leafless; in 
hot localities the leaves fall in January, but 
in moist places the tree remains green until 
March. At the end of the dry season, when 
the first monsoon rains fall, the new foliage 
emerges. Although the tree flowers freely, few 
seeds are produced because many of the flow­
ers are sterile. The forest fires of the dry sea­
son, which in India usually occur in March 
and April after the seeds have ripened and 
have partly fallen, impede the spread of the 
tree by self-sown seed. In Burmese planta­
tions, teak trees on good soil have attained 
an average height of 18 m in 15 years, with 
a girth, breast high, of 0.5 m. In the natural 
forests of Burma and India, teak timber with 
a girth of about 2 m (diameter of 0.6 m) is 
never less than 100 and often more than 200 
years old. Mature trees are usually not more 
than 150 ft high.

Teak timber is valued in warm countries

principally for its extraordinary durability. In 
India and in Burma, beams of the wood in 
good preservation are often found in build­
ings many centuries old, and teak beams have 
lasted in palaces and temples more than 1,000 
years. The timber is practically imperishable 
under cover.
Teakwood is used for shipbuilding, fine fur- 

niture, door and window frames, wharves, 
bridges, cooling-tower louvres, flooring, pan- 
elling, railway cars, and venetian blinds. An 
important property of teak is its extremely 
good dimensional stability. It is strong, of 
medium weight, and of average hardness. Ter- 
mites eat the sapwood but rarely attack the 
heartwood; it is not, however, completely re­
sistant to marine borers.
Burma produces most of the world’s supply, 

India, Thailand, Indonesia, and Sri Lanka 
(Ceylon) ranking next in production.
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teal, any of about 15 small ducks of the genus 
Anas (family Anatidae), found on the six ma­
jor continents and many islands. Within the 
divisions of true duck species, the teal belong 
in the dabbling duck (q.v.) group. Many of 
the teal are populär as game birds, the best 
known being the Holarctic green-winged teal 
(A. crecca), a bird about 33-38 centimetres 
(13-15 inches) in length, usually found in

Holarctic American green-w inged teal drake (Anas 
crecca carolinensis)
©  Gordon Langsbury— Bruce Coleman Inc

dense flocks. The small blue-winged teal (A. 
discors) breeds across Canada and the north­
ern United States and winters south of the 
U.S. Also found in North America is the cin- 
namon teal (A. cyanoptera), a richly coloured 
reddish bird with a blue wing patch. The Hot­
tentot teal (A. hottentota) of Africa is quite 
tarne and frequently remains immobile among 
Vegetation even when shots are fired nearby. 
Teal are primarily herbivorous, although an­
imal foods may comprise 25 percent of the 
diet of some species such as the blue-wing. In 
many species flocks take off as a group and 
change direction in unison.
team handball, also called f i e l d b a l l , or 
H a n d b a l l , game played between two teams 
of 7 or 11 players who try to throw or hit 
an inflated ball into a goal at either end of 
a rectangular playing area while preventing 
their opponents from doing so. Unrelated to 
the two- or four-player games (see handball 
and fives), in which a small, hard ball is hit 
against one or more walls, it is similar to as­
sociation football (soccer), except that the ball 
is moved by throwing, catching, punching, or 
hitting it with any part of the body above the 
knee, instead of by kicking. In handball, only 
the goalkeeper may kick the ball.

A game consists of two 30-minute halves 
with an intermission, and players wear no pro-



tective equipment. Running more than three 
steps with the ball and holding it longer than 
three seconds are illegal.

Attacking players must take their shots at 
goal from outside an arc marked on the play­
ing surface, within which only the defending 
goalkeeper may play. Free throws (usually 
passes to a teammate) are awarded for minor 
violations of rules and taken from the spot of 
the violation or from a line a short distance 
outside the goal circle. Penalty throws at goal 
are awarded for more serious infractions and 
are taken from a penalty mark just outside 
the circle and directly in front of the goal.

The two principal forms of team handball 
differ in number of players and dimensions 
of the field. The ball used in both is 58- 
60 cm (about 23-24 inches) in circumference 
and weighs 425-475 g (15-17 ounces); women 
and younger players use a smaller ball. For 
the seven-man game, usually. played indoors, 
the court is 38-45 m (125-148 feet) long and 
18-22 m (59-72 feet) wide, the goal cage is 2 
m (about 7 feet) high and 3 m (about 10 feet) 
wide, and the goal circle is 6 m (20 feet) from 
the centre of the goal. For the 11-man game, 
usually played outdoors, the playing area is 
90-110 m (295-360 feet) long and 55-65 m 
(180-213 feet) wide, the goal is 2.44 m (8 feet) 
high and 7.32 m (24 feet) wide, and the goal 
circle is 13 m (43 feet) from the goal.

Handball in its present form developed in 
Europe in the 1920s from earlier games. The 
game was an Olympic demonstration sport 
in 1936 and 1952 and became an Olympic 
sport in 1972. The Fédération Internationale 
de Handball is the world governing body. See 
Olympic Games.
team roping, rodeo event in which two 
mounted cowboys attempt to lasso and im- 
mobilize a full-grown steer. Each cowboy is 
allowed three throws but only one rope. The 
first roper must catch the steer about the

Team roping
E.W. Marugg Photography

head, and his partner must catch both of the 
animal’s hindfeet, bringing the steer to a halt 
without throwing it to the ground. The event 
is timed, and the team with the lowest time 
wins. A penalty of five seconds may be added 
if the second rope catches only one of the 
steer’s legs.
Teamsters Union, byname o f internation­
al BROTHERHOOD OF TEAMSTERS, CHAUF­
FEURS, WAREHOUSEMEN AND HELPERS OF
America, formerly (until 1940) internation­
al BROTHERHOOD OF TEAMSTERS, CHAUF­
FEURS, STABLEMEN AND HELPERS OF AMER­
ICA, largest labour union in the United States. 
It is an industrial union representing truck 
drivers and workers in related industries (such 
as aviation). The union was formed in 1903 
when the Team Drivers International Union 
(1899) merged with the Teamsters National 
Union (1902). From 1907 to 1955 the union 
was headed by Daniel J. Tobin, who built it 
up from 40,000 members in 1907 to more 
than 1,000,000 members by 1950. By 1940 it

had already become the nation’s largest union.
Disclosures of corruption in their leadership 

led to the Teamsters’ expulsion from the 
American Federation of Labor-Congress of 
Industrial Organizations (AFL-CIO) in 1957 
and played a part in the passage of the La­
bor-Management Reporting and Disclosure 
Act, or Landrum-Griffin Act, which brought 
many internal union matters (such as the use 
of union funds) under government regulation. 
The union’s size and its ability to bring ship­
ments of essential Commodities to a virtual 
halt has given it great bargaining power.
Between 1957 and 1988 three of the Team­

sters’ presidents—Dave Beck, James R. Hoffa, 
and Roy L. Williams—were convicted of var­
ious criminal charges and sentenced to prison 
terms. A fourth, Jackie Presser, was under in- 
dictment when he died. After his release from 
prison, Hoffa, who had clear links to orga­
nized crime, disappeared in 1975, presumably 
murdered. The Teamsters Union was read- 
mitted to the AFL-CIO in 1987. In 1988 the 
Justice Department filed a civil racketeering 
suit against the union, but the suit was settled 
out of court in 1989.
Teapot Dome Scandal, also called the oil 
reserves, or elk hills, scandal, in Amer­
ican history, scandal of the early 1920s sur­
rounding the secret leasing of federal oil re­
serves by the secretary of the interior, Albert 
B. Fall. After President Warren G. Harding 
transferred supervision of the naval oil reserve 
lands from the navy to the Department of the 
Interior in 1921, Fall secretly granted to Harry 
F. Sinclair of the Mammoth Oil Company ex­
clusive rights to the Teapot Dome (Wyoming) 
reserves (April 7, 1922). He also signed over 
similar rights to Edward L. Doheny of Pan 
American Petroleum Company for the Elk 
Hills and Buena Vista Hills reserves in Cal­
ifornia (1921-22). In return for his approval 
of the leases to Sinclair and Doheny, Fall re­

ceived large cash gifts and no-interest “loans” 
from the two oil producers.
When the affair became known, Congress di­

rected President Harding to cancel the leases; 
the Supreme Court declared the leases fraud- 
ulent and ruled illegal Harding’s transfer of 
authority to Fall. Although the president him­
self was not implicated in the transactions that 
had followed the transfer, the revelations of 
his associates’ misconduct took a severe toll 
on his health; disillusioned and exhausted, he 
died before the full extent of the wrongdoing 
had been determined. Fall was convicted of 
accepting a bribe in the Elk Hills negotiations 
and imprisoned. Doheny and Sinclair were 
acquitted of charges of bribery and criminal 
conspiracy, but Sinclair spent 6.5 months in 
prison for contempt of court and contempt of 
the U.S. Senate. Although the secretary of the 
navy, Edwin Denby, had signed all the leases, 
he was cleared of all charges.

While “Teapot Dome” entered the American 
political vocabulary as a synonym for govern­
mental corruption, the scandal had little long-
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term effect on the Republican Party. Calvin 
Coolidge, a Republican, was elected president 
in 1924.
tear duct and gland, also called LACHRY­
MAL, or LACRIMAL, DUCT AND GLAND, the 
structures that produce, distribute, and carry 
away tears (drops of clear saline fluid that are 
diffused between the eye and eyelid). Tears 
moisten the parts and facilitate motion.

Each lachrymal gland lies in a slight hollow 
in the inner surfaces of the frontal bone, above 
the outer side of the eye. It is about the size 
and shape of a shelled almond and is divided 
by a fibrous partitiön into an upper and a 
lower portion, which projects into the back of 
the upper lid. Ducts from the gland discharge 
the tears from openings toward the outer side 
of the edge at the juncture of the conjunctiva 
lining the upper lid and that which covers the 
eyeball.
Normal amounts of tears washing down over 

the front of the eyeball are kept from spilling 
out onto the cheeks by the oil that the lid 
glands deposit on the margins of the lids. 
Tears leave the eye by way of the two lachry­
mal ducts, which have barely visible openings 
(puncta lacrimalia) at the nasal end of the 
upper and lower lid margins. The lachrymal 
ducts lead to the lachrymal sac; this is ah ex­
panded extension of the nasal duct, through 
which the tears escape into the nasal cavity.
tear gas, any of a group of substances that 
provoke the copious flow of tears by irritat- 
ing the mucous membranes of the eyes. Such 
materials have been used for temporary dis- 
ablement of mobs or other, usually hostile, 
forces.

The substances most often used as tear gases 
are synthetic organic halogen compounds; 
they are not true gases under ordinary con­
ditions but are liquids or solids that can be 
finely dispersed in the air. The best-known 
member of the group is a-chloroacetophenone, 
the principal component of the aerosol agent 
Mace. Other compounds used or suggested as 
tear gases include bromoacetone, benzyl bro­
mide, ethyl bromoacetate, xylyl bromide, and 
a-bromobenzyl cyanide.
Teasdale, Sara (b. Aug. 8, 1884, St. Louis, 
M o, U.S.—d. Jan. 29, 1933, New York, 
N.Y.), American poet whose short, personal 
lyrics were noted for their classical simplicity 
and quiet intensity.

Teasdale was educated in private schools 
and was under the care of a chaperon in her 
extensive travels. She made frequent trips to 
Chicago, where she eventually became part 
of Harriet Monroe’s Poetry magazine circle. 
After rejecting the poet Vachel Lindsay as a 
suitor, she married a St. Louis businessman, 
Ernst Filsinger, in 1914. In 1929 she divorced 
him and moved to New York City, where she 
lived in virtual retirement until her suicide.

Her first book, Sonnets to Duse and Other 
Poems, was printed privately in 1907. From 
the beginning, her work was well received; 
with Rivers to the Sea (1915) she was es­
tablished as a populär poet; for Love Songs 
(1917) she won the Pulitzer Prize in poetry in 
1918. Her familiar “Let It Be Forgotten” is 
included in Flame and Shadow (1920). Grad­
ually, as her technical competence increased, 
her poetry became simpler and more austere— 
e.g., the haunting “An End” (in Dark of the 
Moon, 1926). In her last book, Strange Vic­
tory (1933), many of the poems foreshadow 
her own death.
teasel, any of about 15 species constituting 
the genus Dipsacus of the family Dipsacaceae, 
native to Europe, the Mediterranean area, and 
tropical Africa. Many of the teasels are prickly, 
coarse biennials with opposite leaves that join 
at the base to form a rainwater-holding trough
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around the stem. The tall-domed heads of nu­
merous, four-lobed flowers sit on a crownlike 
circle of spiny, narrow bracts (leaflike struc­
tures). Male parts mature before female parts 
to ensure cross-pollination.

Fuller’s teasel (D . sativus), nearly 1 m (3 
feet) tall, bears pale-lilac heads of flowers with 
hooked bracts. The spiny, dry fruiting heads 
of fuller’s teasel have been used since Roman 
times to raise the nap of woolen fabrics in a

T easel (D ip sa cu s )
G.J. Chafaris— EB Inc.

process known as fulling. The plant is raised 
commercially in both Europe and North 
America for this purpose. Common teasel (D. 
fullonum, sometimes given as D. sylvestris) is 
similar but has upright rather than hooked 
bracts that are not useful for fulling. Com­
mon teasel is treated as a weed in both Eu­
rope and North America. D. inermis from the 
Himalayas produces white flowers and leaves 
that are divided into many segments. Shep- 
herd’s rod (D. pilosus), native to Europe, has 
a globe-shaped flower head and white blooms 
with violet anthers.
Tebaldi, Renata (b. Feb. 1, 1922, Pesaro, 
Italy), Italian operatic soprano, a star at 
both Milan’s La Scala and New York City’s 
Metropolitan Opera.
Tebaldi received her early musical training 

from her mother, a singer, and studied at the 
Parma Conservatory. At age 18 she sang for 
Carmen Melis of the Arrigo Boito Conserva­
tory in Pesaro, who accepted her as a student. 
She made her debut in Rovigo in 1944 as 
Elena in Arrigo Boito’s Mefistofele.

In 1946 Tebaldi auditioned for Arturo 
Toscanini, who hired her for the reopening 
concert of La Scala, Milan, which had been 
closed during World War II. She joined the 
La Scala Company in 1949 and sang with 
them through 1954. She also appeared at the 
Teatro San Carlo, Naples; at Covent Garden, 
London; in San Francisco and Chicago; and 
at the Metropolitan Opera in New York City, 
of which she was a member after 1954. Her 
great roles included Puccini’s Mimi (in La 
Bohème) and Tosca, Verdi’s Desdemona (in 
Otelló) and Aida, and Umberto Giordano’s 
Madeleine (in Andrea Chénier).
Tébessa, Latin t h e  v e s t e , town, northeast­
ern Algeria. It is located 146 miles (235 km) 
south of Annaba and 12 miles (19 km) west of 
the Tunisian frontier. Tébessa was an outpost 
of Carthage in the 7th Century b c  and a Ro­
man garrison town in 146 b c . It declined in 
the 5th and 6th centuries a d  and disappeared 
from history after the Arab invasion of the 7th 
Century. The Turks stationed a small military 
garrison there, and, after French rule began in

Algeria in 1830, Tébessa was developed as the 
eastemmost of the Algerian gateways to the 
south.

Dominating the town is a walled Byzantine 
citadel, comprising a square with 12 towers 
and 4 gateways. To the north is the Roman 
quadrifrontal arch of the emperor Caracalla 
(ad  214). An outstanding Christian basilica 
stands 1 mile (1.6 km) north of the town cen­
tre. There are also ruins of a Roman amphithe­
atre, thermal baths, and a temple of Minerva. 
In addition to working the phosphate mines 
of el-Kouif (northeast of the town), the town’s 
present-day inhabitants engage in trade, espe­
cially in sheep, esparto grass, and grain, and 
also weave carpets. Pop. (1987 prelim.) mun., 
111,688.

technetium (Tc), Chemical element, synthetic 
radioactive metal of Group Vllb of the peri­
odic table, the first element to be artificially 
produced. The isotope technetium-97 (2,600,- 
000-year half-life) was discovered (1937) by 
the Italian mineralogist Carlo Perrier and the 
Italian-born American physicist Emilio Segrè 
in a sample of molybdenum that had been 
bombarded by deuterons in the Berkeley (Cal­
ifornia) cyclotron. This isotope is the longest- 
lived member of a set from technetium-92 
to technetium-107 that has since been pro­
duced. The most important isotope, because 
it is the only one available on a large scale, 
is technetium-99 (212,000-year half-life); it is 
produced in kilogram quantities as a fission 
product in nuclear reactors. Technetium metal 
looks like platinum but is usually obtained as 
a gray powder. It crystallizes in the hexagonal 
close-packed structure and is a superconduc- 
tor below 11.2 K. Except for technetium-99, 
technetium-97, and technetium-98 (1,500,000- 
year half-life), technetium isotopes are short- 
lived.

Technetium occurs in the Earth’s ernst as 
minute tracés from the spontaneous fission 
of uranium; the relatively short half-lives pre- 
clude the existence of any primordial tech­
netium on Earth. The American astronomer 
Paul W. Merrill’s discovery in 1952 that 
technetium-99 is present in S-type stars was a 
valuable piece of evidence conceming stellar 
evolution and nucleosynthesis. Technetium, 
chemically similar to rhenium (atomic num­
ber 75), exists in oxidation States of +7, 4-6, 
and +4 in compounds such as KTc04, potas­
sium technetate(VII), TcC16, technetium(VI) 
chloride, and TcS2, technetium(IV) sulfide, re­
spectively. 

atomic number 
commonest isotope 
melting point 
boiling point 
specific gravity 
valence
electronic config.

43
(99)
2,172° C (3,942° F) 
4,877° C (8,811° F) 
11.5 (20° C)
4, 6, 7
2-8-18-14-1 or

technical assistance, form of aid given to 
less-developed countries by international orga- 
nizatiqns such as the United Nations (UN) and 
its agencies, individual governments, founda­
tions, and Philanthropie institutions. lts object 
is to provide those countries with the expertise 
needed to promote development. Most tech- 
nical-assistance programs began after World 
War II, when much of Europe and Southeast 
Asia lay in mins and the countries of Africa 
and Central and South America were attempt- 
ing to improve their Standards of living. The 
U.S. president Harry Truman’s Point Four 
Program (q.v.), announced in 1949, was a no­
table early example. Technical assistance may 
involve sending experts into the field to teach 
skills and to help solve problems in their areas 
of specialization, such as irrigation, agriculture, 
fisheries, education, public health, or forestry. 
Conversely, scholarships, study tours, or sem­
inars in developed countries may be offered, 
giving individuals from less-developed nations 
the opportunity to leam special skills that they

can apply when they retum home. Vocational 
guidance, management development, business 
administration, home economics, mathemat­
ics, science, accounting, trade skills, urban 
planning, and legal services are a few of the 
many areas in which technical assistance has 
been provided.

Many governments furnish technical assis­
tance to depressed urban or rural localities 
or needy groups within their borders. For ex­
ample, the United States provides technical 
assistance for migrant workers, Indian reserva- 
tions, run-down urban neighbourhoods, and 
small farmers.
The largest technical-assistance programs are 

those administered by the UN and its agen­
cies. They are financed by voluntary contribu­
tions from members and concentrate on four 
major areas: agricultural production, basic- 
resource surveys and administrative services, 
health services, and education.
technical education, the academie and voca­
tional preparation of students for jobs involv­
ing applied science and modern technology. 
It emphasizes the understanding and practical 
application of basic principles of science and 
mathematics, rather than the attainment of 
proficiency in manual skills that is properly 
the concern of vocational education. Technical 
education has as its objectives the preparation 
of graduates for occupations that are classed 
above the skilled crafts but below the scien­
tific or engineering professions. People so em­
ployed are frequently called technicians. Tech­
nical education is distinct from professional 
education, which places major emphasis upon 
the theories, understanding, and principles of 
a wide body of subject matter designed to 
equip the graduate to practice authoritatively 
in such fields as science, engineering, law, or 
medicine. Technical occupations are vital in 
a wide range of fields, including agriculture, 
business administration, computers and data 
processing, education, environmental and re­
source management, graphic arts and indus­
trial design, and health and medicine; techni­
cal educational curricula are correspondingly 
specialized over a broad range. Technical ed­
ucation is typically offered in post-high-school 
curricula that are two years in length, are not 
designed to lead to a bachelor’s degree, and 
are offered in a wide variety of institutions, 
such as technical institutes, junior colleges, 
vocational schools, and regulär colleges and 
universities.
Technicolor (trademark), motion-picture 
process using dye-transfer techniques to pro­
duce a colour print. The Technicolor process, 
perfected in 1932, originally used a beam- 
splitting optical cube, in combination with the 
camera lens, to expose three black-and-white 
films. The light beam was split into three parts 
as it entered the camera, one beam favouring 
the red portion of the spectrum, one favour­
ing the green, and one the blue. Each image 
was captured simultaneously on a separate 
band of black-and-white film. The three strips 
were then developed separately and printed, 
after which the prints were passed through 
their appropriate coloured dyes; when lam- 
inated together, they produced a reasonably 
faithful approximation of natural colour. In 
a later version of the process, only one inte­
gral tri-pack colour negative film needed to 
be exposed during filming, and three colour- 
separated negatives could then be made from 
this. These three colour-separated strips were 
appropriately dyed and then superimposed on 
a final emulsion to produce a full-colour im­
age.
technoeracy, government by technicians who 
are guided solely by the imperatives of their 
technology. The concept developed in the 
United States early in the 20th Century as 
an expression of the Progressive movement 
and became a subject of considerable pub-



lic interest in the 1930s during the Great 
Depression. The origins of the technocracy 
movement may be traced to Frederick W. 
Taylor’s introduction of the concept of scien­
tific management. Writers such as Henry L. 
Gannt, Thorstein Veblen, and Howard Scott 
suggested that businessmen were incapable of 
reforming their industries in the public inter­
est and that control of industry should thus 
be given to engineers.

The much-publicized Committee on Tech­
nocracy, headed by Walter Rautenstrauch and 
dominated by Scott, was organized in 1932 
in New York City. Scott proclaimed the in- 
validation, by technologically produced abun­
dance, of all prior economie concepts based 
on scarcity; he predicted the imminent col­
lapse of the price system and its replacement 
by a bountiful technocracy. Scott’s academie 
qualifications, however, were discredited in 
the press, some of the group’s data were ques- 
tioned, and there were disagreements among 
members regarding social policy. The commit- 
tee broke up within a year and was succeeded 
by the Continental Committee on Technoc­
racy, which faded by 1936, and Technocracy, 
Inc., headed by Scott. Technocratie organiza­
tions sprang up across the United States and 
westem Canada, but the technocracy move­
ment was weakened by its failure to develop 
politically viable programs for change, and 
support was lost to the New Deal and third- 
party movements. There were also fears of 
authoritarian social engineering. Scott’s orga­
nization declined after 1940 but still survived 
in the late 20th Century.
technology, the application of science to the 
practical aims of human life or, as it is some­
times phrased, to the change and manipula- 
tion of the human environment. The term 
originally signified the study of or a discourse 
upon the arts, both fine and applied. By the 
late 20th Century it had come to mean the 
pursuit of results, especially the useful results 
of scientific research, and it had become a 
global term connoting not only the tangible 
products of science but also the associated at­
titudes, processes, artifacts, and consequences.

The subject o f technology is treated in a 
number of articles in the macropaedia. For 
general treatment, see Industrial Engineering 
and Production Management; Technology, 
The History of; Tools; Work and Employ­
ment. For a treatment of the technology of 
energy conversion and utilization, see Atoms; 
Electricity and Magnetism; Energy Conver­
sion; Partiele Accelerators; Refrigeration. For 
treatments of the processing and utilization of 
biological resources, see Agricultural Sciences; 
Agriculture, The History of; Beverage Pro­
duction; Conservation of Natural Resources; 
Farming and Agricultural Technology; Fish­
ing and Marine Products, Commercial; Food 
Processing; Forestry and Wood Production. 
For particular aspects of industrial production 
and the utilization of natural resources, see 
Adhesives; Industrial Glass and Ceramics; In­
dustries, Chemical Process; Industries, Manu­
facturing; Industries, Textile. For a treatment 
of medical aspects, see Birth Control; Diagno­
sis and Therapeutics; Drugs and Drug Action; 
Medicine; Occupational Diseases and Disor­
ders. For a treatment of Communications 
and information technology, see Broadcasting; 
Drafting; Electronics; Computers; Information 
Processing and Information Systems; Map­
ping and Surveying; Motion Pictures; Pho­
tography; Postal Systems; Printing, Typogra- 
phy, and Photoengraving; Publishing; Sound; 
Telecommunications Systems. For military as­
pects, see War, The Technology of; War, The 
Theory and Conduct of. For a treatment of 
the technology of observation, measurement, 
and control, see Analysis and Measurement, 
Physical and Chemical; Climate and Weather; 
Exploration; Measurement and Observation, 
Principles, Methods, and Instruments of; Nav­

igation. For a treatment of the technology of 
the human environment, see Building Con­
struction; Engineering; Fire Prevention and 
Control; Lighting and Lighting Devices; Po­
lice; Public Works; Transportation. For a 
treatment of trends in modem technology, see 
Automation; Modernization and Urbaniza- 
tion; Rural Society and Agriculture, Modem.

For a description of the place of technology 
in the circle of learning, and for a list of mi- 
cropaedia as well as macropaedia articles 
on the subject, see propaedia: Part Seven.
Tecomän, city, southeastem Colima estado 
(“state”), west-central Mexico. It is situated 
on the Pacific lowlands near the Armeria 
River, at 260 feet (80 m) above sea level. Lo­
cated in the state’s major agricultural region, 
Tecomän’s surrounding area yields coconuts, 
cotton, various tropical fruits, com (maize), 
and beans. Lemon oil and cottonseed oil are 
the city’s principal manufactures. Tecomän is 
accessible by highway from Colima city, the 
state capital, 28 miles (45 km) to the north- 
northeast, and from Manzanillo 32 miles (51 
km) to the west-northwest; and the Guadala- 
jara-Manzanillo railroad passes within 3 miles 
(5 km). Pop. (1980) 46,371.
tectogene, great downbuckle in the outer seg­
ment of a geosyncline (linear trough in the 
Earth’s ernst in which marine Sediments accu- 
mulate) that forms following sediment depo­
sition. According to the hypothesis of Dutch 
geologists working in the Indonesia area, the 
development of a tectogene is a necessary 
precursor to orogenic, or mountain-building, 
activity—i.e., geosynclinal sediments become 
folded and crumpled within the deep down­
buckle and are intruded and altered by molten 
silicate material derived from the upper man­
de. See also geosyncline; orogeny.
tectonics, scientific study of the deformation 
of the rocks that make up the Earth’s ernst and 
the forces that produce such deformation. It 
deals with the folding and faulting associated 
with mountain building; the large-scale, grad­
ual upward and downward movements of the 
ernst (epeirogenic movements); and sudden 
horizontal displacements along faults. Other 
phenomena studied include igneous processes 
and metamorphism. Tectonics embraces as its 
chief working principle the concept of plate 
tectonics (q.v.), a theory that was formulated 
in the late 1960s by American, Canadian, and 
British geophysicists to broaden and synthe- 
size the notion of Continental drift and the 
seafloor spreading hypothesis (qq.v.).
tectonism: see diastrophism.
Tecumseh, also spelled tecumthe, tikam- 
the, or tecumtha (b. 1768, Old Piqua [mod­
em Clark county, Ohio]—d. Oct. 5, 1813, 
near Thames River, Ont., Upper Can. [now 
Canada]), Shawnee Indian chief, orator, mil­
itary leader, and advocate of intertribal In­
dian alliance who directed Indian resistance to 
white mle in the Ohio Valley. In the War of 
1812 he joined British forces for the capture 
of Detroit and the invasion of Ohio. A deci- 
sive battle against William Henry Harrison’s 
U.S. troops ended in Tecumseh’s defeat and 
death.

Early life and training. Tecumseh was bom 
in an Indian village near present-day Spring­
field, Ohio. His father was killed by whites in 
1774. His mother, a Muskogee (Creek Con- 
federacy), left him when he was seven years 
old to accompany part of the tribe to Missouri 
and then passed into obscurity. Tecumseh was 
reared by an elder sister, Tecumapease, who 
trained him in the strict Shawnee code of hon- 
esty; an elder brother, Cheeseekau, taught him 
woodcraft and hunting. He was adopted by the 
Shawnee chief Blackfish and grew to young 
manhood with several white foster brothers 
whom Blackfish had captured. Among them 
was the famous frontiersman Daniel Boone,

601 Tecumseh

who was captured in Kentucky but who es- 
caped after a short time.

In appearance Tecumseh was straight, slim, 
and muscular. Of light, copper colouring, as 
were most Shawnees, he has been described 
erroneously at times as part white. Fierce in 
battle, he was suave and urbane in conversa- 
tion. He dressed in unadomed buckskin, with 
a tomahawk and hunting knife thrust through 
his belt.

Murder, massacre, and the invasion of the 
Shawnee’s lands and the destruction of their 
crops deepened a hatred for whites instilled in 
Tecumseh by his mother. When he was about 
14 years old, during the U.S. War of Indepen­
dence, he accompanied Blackfish in combined 
British and Indian attacks on Americans. As 
hostile as he was toward whites, however, 
about a year later Tecumseh rebuked his fel­
low Shawnees for the cmelty they themselves 
practiced, and it was then that he discovered 
that words could be as powerful as weapons. 
He had accompanied one of the predatory 
Shawnee raids on the flatboats that were 
bringing encroaching white settlers down the 
Ohio River; he had seen a white man tied to 
a stake and bumed. Horrified, he had show- 
ered his fellow tribesmen with such abuse that 
they never tortured a prisoner in his presence 
again. On a later occasion, he denounced and 
subdued his warriors when he found them be­
ginning to slaughter captured prisoners.

After the war Tecumseh for a number of 
years was a marauder, fighting small actions 
against the whites in the Northwest and as- 
sisting the Cherokees in the South. He saw 
his brother Cheeseekau killed in an unsuccess- 
ful raid near Nashville, Tenn., in September 
1792. Although he was the youngest of the 
Shawnee band, Tecumseh was chosen leader, 
fought small actions in the South, and made 
an acquaintance with the Creeks that helped 
him later to form an alliance with them.

At the call of Bluejacket, the Shawnee chief 
who was collecting a force to meet a U.S. 
army under Major General Anthony Wayne, 
Tecumseh retumed to Ohio, where he directed 
the unsuccessful attack on Fort Recovery in 
June 1794. On August 20, he led part of Blue- 
jacket’s force when it was decisively defeated 
by Wayne at Fallen Timbers. There he saw 
another older brother, Sauwaseekau, killed.
Break with the “peace” chiefs. When the 

leading chiefs of the Old Northwest gath- 
ered at Wayne’s call at Greenville, in Ohio, 
Tecumseh held aloof; and when the Treaty of 
Greenville was negotiated in August 1795, he 
refused to recognize it and roundly attacked 
the “peace” chiefs who signed away land that 
he contended they did not own. Land, he 
said, was like the air and water, the common 
possession of all Indians. This doctrine of 
communal ownership of the land became the 
comerstone of his policy.

Partly because of his superb oratory, which 
the whites compared with that of the young 
Henry Clay, the rising political leader in Ken­
tucky, Tecumseh became the spokesman for 
the Indians in great councils at Urbana (1799) 
and Chillicothe (1804) in Ohio that undertook 
to settle grievances. For a time he studied 
treaties, spoke at councils, and lived peace- 
fully in Ohio and Indiana.
About 1808 Tecumseh settled in Indiana 

with his brother Tenskwatawa, called “the 
Prophet” because he claimed to have had a 
revelation from the “Master of Life.” There 
the brothers sought to induce the Indians to 
discard white customs and goods (particu­
larly whiskey, which was making drunkards 
of many Indians and destroying entire tribes) 
and to abjure intertribal wars for unity against 
the white invader. The code of the Prophet 
had a mysticism that appealed to the Indians, 
and many became converts.
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Organizer of Indian confederation. With in- 
exhaustible energy, Tecumseh began to form 
an Indian confederation to resist white pres­
sure. He made long journeys in a vast terri­
tory, from the Ozarks to New York and from 
Iowa to Florida, gaining recruits (particularly 
among the tribes of the Creek Confederacy, to 
which his mother’s tribe belonged). The tide 
of settlers had pushed game from the Indians’ 
hunting grounds, and, as a result, the Indian 
economy had broken down.

In 1811, while Tecumseh was in the South, 
William Henry Harrison, govemor of the Indi­
ana Territory, marched up the Wabash River 
and camped near the brothers’ settlement. The 
Prophet unwisely attacked Harrison’s camp 
and was so decisively defeated in the ensuing 
Battle of Tippecanoe that his followers dis- 
persed, and he, having lost his prestige, fled to 
Canada and ceased to be a factor in Tecum- 
seh’s plans.

Seeing the approach of war (the War of 1812) 
between the Americans and British, Tecum­
seh assembled his followers and joined the 
British forces at Ft. Malden on the Canadian 
side of the Detroit River. There he brought 
together perhaps the most formidable force 
ever commanded by a North American In­
dian, an accomplishment that was a decisive 
factor in the capture of Detroit and of 2,500 
U.S. soldiers (1812).

Fired with the promise of triumph after 
the fall of Detroit, Tecumseh departed on 
another long journey to arouse the tribes, 
which resulted in the uprising of the Alabama 
Creeks in response to his oratory, though 
the Chickasaws, Choctaws, and Cherokees re- 
buffed him. He returned north and joined 
the British Gen. Henry A. Procter in his in­
vasion of Ohio. Together they besieged Ft. 
Meigs, held by William Henry Harrison, on 
the Maumee River above Toledo, where by 
a stratagem Tecumseh intercepted and de­
stroyed a brigade of Kentuckians under Col. 
William Dudley, coming to Harrison’s relief. 
He and Procter failed to capture the fort, 
however, and were put on the defensive by 
Oliver Hazard Perry’s decisive victory over 
the British fleet on Lake Erie (Sept. 10, 1813). 
Harrison thereupon invaded Canada. Tecum­
seh with his Indians reluctantly accompanied 
the retiring British, whom Harrison pursued 
to the Thames River, in present-day Southern 
Ontario. There, on Oct. 5, 1813, the British 
and Indians were routed, and Harrison won 
control of the Northwest. Tecumseh, directing 
most of the fighting, was killed. His body was 
carried from the field and buried secretly in a 
grave that has never been discovered. Nor has 
it ever been determined who killed Tecumseh. 
Tecumseh’s death marked the end of Indian 
resistance in the Ohio Valley and in most 
of the lower Midwest and South, and soon 
thereafter the depleted tribes were transported 
beyond the Mississippi. (G.Tu.)
b ib l io g r a ph y . Benjamin Drake, The Life of 
Tecumseh and His Brother the Prophet (1841, 
reprinted 1969), the best of the early biographies, 
based on Ohio archival sources and a memo­
randum from one of Tecumseh’s foster brothers; 
William A. Galloway, Old Chillicothe, Shawnee 
and Pioneer History (1934), a good account of 
Shawnee customs that contains the story of Te­
cumseh’s suit of Rebecca Galloway, and of Rebec- 
ca’s instruction of Tecumseh; Norman S. Gurd, 
The Story of Tecumseh (1912), a relatively brief but 
interesting account of Tecumseh from a Canadian 
viewpoint; E.O. Randall, “Tecumseh, the Shawnee 
Chief,” a series in the Ohio Archeological and His­
torical Society Proceedings (1906), an interesting 
story of the chief by a competent Ohio historian; 
Lyman C. Draper Manuscript Collection of the 
State Historical Society of Wisconsin (microfilm 
at Library of Congress), the best source of ma­
terial about Tecumseh; Glenn Tucker, Tecumseh: 
Vision of Glory (1956, reprinted 1973), a thorough

biography with a füll bibliography, that exonerates 
the British government from the charge of inciting 
the Indians to warfare against the Americans prior 
to the War of 1812.

Teda, also called t o d a , t o d a g a , t o d g a , 
t u d a , or t u d a g a , people of the eastern and 
central Sahara. (For tribal and linguistic Clas­
sification, see Teda language.)

The Teda live either as nomadic herdsmen or 
as farmers near oases. Dates are a staple, and 
a variety of grains, legumes, and root crops 
are cultivated. Cattle, goats, donkeys, camels, 
and sheep are kept, and caravan trade is an 
important factor in the economy. Sedentary 
Teda villagers typically live in palm-thatched, 
rectangular mud houses or cylindrical huts of 
mud or stone with conical thatch.

The Teda are Islämic in religion, and one 
tribe has a sultan. Real power typically rests 
with local herdsmen, who inherit their of­
fices. Descent is reckoned in the father’s line. 
Marriage involves a payment, usually of live- 
stock, from the groom’s family to the bride’s. 
Marriage between first cousins is forbidden;

Teda (Daza) girl, Chad
Jacques Jangoux— Peter Arnold

polygyny is permitted but is only moderately 
common.

The Teda were estimated to number about
250,000-300,000 in the late 1970s.
Teda language, Saharan language spoken in 
Chad, Niger, and Libya. It is closely related 
to the Kanuri, Zaghawa, and Berti languages. 
Teda has northern and Southern groups, and 
the term Teda is sometimes used for the 
northem grouping only, with Daza (Dasa), es­
pecially in French literature, the term for the 
southem. In an earlier Classification system, 
Tubu (Tebu, Tibbu, or Toubou) designates 
the grouping as a whole or, alternatively, the 
southem alone, and Tuda the northern. See 
also Saharan languages.
Tedder (of Glenguin), Arthur William Ted- 
der, Ist Baron (b. July 11, 1890, Glenguin, 
Stirling, Scot.—d. June 3, 1967, Banstead, 
Surrey, Eng.), marshal of the Royal Air Force 
and deputy commander of the Allied Expedi- 
tionary Force under Gen. Dwight D. Eisen­
hower, who contributed significantly to the 
success of the Allied invasion of Normandy 
(June 6, 1944) and the German defeat on the 
Western Front during World War II through 
his policy of bombing German Communica­
tions and of providing close air support of 
ground operations.

Tedder joined the British Army in 1913, 
transferring to the Royal Flying Corps in 
1916. Remaining in the Royal Air Force after

World War I, he became r a f  commander of 
the Far East Command (1936-38) and there­
after director of research and development. 
Appointed head of the r a f  Middle East Com­
mand in 1941, he later took control of all Al­
lied air operations in North Africa and Italy. 
He was knighted in 1942. Tedder contributed 
to the German defeat in North Africa and the 
success of Allied landings in Sicily and Italy 
(1943) by cooperating with other Allied forces, 
interdicting enemy supply lines, and giving 
tactical support to Allied ground troops.

Appointed Eisenhower’s deputy in early 1944 
and given control of all Allied air operations 
in westem Europe, Tedder repeated his earlier 
successes by sealing off the Normandy beaches 
from the air and keeping German reinforce- 
ments from reaching the Allied beachhead. 
His bombing of the German transport net­
work significantly speeded the Allied advance 
during the final months of World War II. El­
evated to the peerage in 1946, Tedder became 
the first peacetime chief of the air staff and 
senior member of the air council. He wrote 
With Prejudice (1966), his account of World 
War II.
Teddington, residential area in the London 
borough of Richmond upon Thames situated 
on the left bank of the River Thames. lts 
lock (1912) marks the North Sea tidal limit 
and is 16 mi (26 km) upstream from London 
Bridge. Just below the lock the jurisdiction of 
the Port of London Authority on the river 
ends. The National Physical Laboratory is at 
Teddington.
Tedorovic, Milos: see Milos.
Tees, River, river in northem England, ris­
ing on Cross Feil in the northem Pennines 
and flowing 70 mi (110 km) east to the North 
Sea. In its upper course it flows in a typi­
cal Pennines dale (valley) where high moor­
lands flank an attenuated strip of farmland. 
At Caldron Snout and High Force there are 
waterfalls where the river crosses the hard 
dolerite outcrop of the Whin Sill. Below Mid- 
dleton-in-Teesdale the valley broadens, and 
the river receives important right-bank tribu­
taries, the Lune, the Balder, and the Greta, 
from subsidiary dales. Extensive traits of the 
upper dales have been flooded to impound 
water for the needs of the industrial towns of 
Teesside. Below Barnard Castle the Tees me­
anders across a fertile clay plain to its estuary 
below Middlesbrough, where, until the 19th 
Century, it entered the sea by shifting chan­
nels among extensive mud flats. The tortuous 
channel below Stockton has been straightened 
by artificial cuts, and large areas along the 
estuary shore have been reclaimed by dump­
ing slag. Until the 20th Century, Stockton 
was the lowest bridging point, but there are 
now bridges at Middlesbrough. Since 1825, 
when the Stockton and Darlington Railway 
was built (it was extended to Middlesbrough



in 1830), the river mouth, Teesside, has been 
the scene of large-scale industrial development 
and urbanization, associated with the coal 
trade, the iron and, later, the steel industry, 
heavy Chemicals, and oil refining.
Teesdale, district, county of Durham, north­
eastern England, occupying an area of 325 
square miles (843 square km) in the southwest­
em part of the county. It is mostly an upland 
area within the northem Pennines with bleak 
basalt and limestone moorlands that gradually 
descend eastward from an elevation of about
2,500 to 600 feet (760 to 185 m) and bor­
der the River Tees valley on both north and 
south. The arable, undulating plain southeast 
of the River Tees valley and near the district 
seat of Bamard Castle grows cereals, potatoes, 
and fodder crops; dairy cattle are also raised 
in the area.

Coal mining was never as important in Tees­
dale district as it was in the more northeasterly 
areas of the county of Durham. A Quaker- 
owned Company mined lead deposits in the 
narrow upper section of the westem Tees val­
ley from about 1750 to the early 20th Century; 
the company’s concern for the well-being of 
its workers can still be seen in the substantial 
stone buildings it erected for them at Mid- 
dleton-in-Teesdale and other nearby villages. 
The stark, often snow-covered mountains of 
westem Teesdale contain waterfalls, rare flow­
ering plants, and reservoirs supplying water to 
heavy industries near the North Sea.
Medieval remains in the district include the 

well-preserved Raby Castle near the town 
(“parish”) of Staindrop. The old market centre 
of Bamard Castle has been preserved through 
its official designation as a Conservation Area. 
It was in the town of Bamard Castle in 1838 
that Charles Dickens was inspired to write the 
novel Nicholas Nickleby. Pop. (1986 est.) 24,- 
800.
teetee (monkey): see titi. 
teeth: see tooth.
Tefé, city, central Amazonas estado (“state”), 
northwestem Brazil. Founded by missionaries 
as Nogueira in the 17th Century and also called 
Ega at one time, Tefé lies on the left (north) 
bank of the portion of the Amazon River 
known as the Solimöes, on the lake formed by 
the mouth of the Tefé River. River Steamers 
and hydroplanes use facilities at Tefé, which 
ships Brazil nuts, tobacco, mbber, cassava 
flour, and dried fish, principally to Manaus, 
the state capital, located 370 miles (595 km) 
downstream. Pop. (1980 prelim.) 14,670.
tefillin (Judaism): see phylactery.
Teflon, trade name for synthetic resin com­
posed of polytetrafluoroethylene {q.v.).
Tefnakhte, chieftain of Sais, in the northwest 
Nile delta, later king and founder of the 24th 
dynasty, which lasted from about 722 to about 
715 bc. He was reduced to vassalage by Piye 
(formerly called Piankhi), a Cushite (Nubian) 
mler who invaded Egypt.
From his base in the northwest delta, Tef­

nakhte, a Libyan prince, advanced south in a 
bid to conquer Upper Egypt. Securing allies 
along the way, he succeeded in reaching Her- 
mopolis, a Middle Egyptian town. This action 
provoked the Cushite, who was the protector 
of Upper Egypt, to action. In a swift series 
of attacks, he smashed Tefnakhte’s river fleet 
and drove him back to Memphis, near mod­
em Cairo, where a stubbom siege developed. 
While Tefnakhte went northward seeking re- 
inforcements, Piye captured Memphis and re­
sumed his advance into the delta. Tefnakhte 
submitted, but not in person, and swore a 
loyalty oath as a vassal.
After Piye retumed to Cush, Tefnakhte 

quickly abandoned his oath and proclaimed 
himself king of Egypt. The king “So,” with 
whom Hosea, king of Israel, conspired ac­

cording to 2 Kings 17:1-4, has been identified 
by some scholars as Tefnakhte, “So” proba­
bly referring to Sais, his capital. This event, if 
accurately placed, would predate Piye’s inter­
vention in Lower Egypt.
Tegakwitha, Kateri, also spelled kateri 
tegakouita: see Tekakwitha, Kateri.
Tegal, kotamadya (municipality) and port 
Jawa Tengah provinsi (“province”), central 
Java, Indonesia, located on the Java Sea about 
160 miles (257 km) east-southeast of Jakarta. 
Roads and railway link it with Cirebon on 
the west, Semarang on the east, and Kroya 
and Yogyakarta on the south and southeast. 
Its population is mostly Javanese, and Isläm 
is the dominant religion. Tegal is a centre for 
transshipment of agricultural produce; major 
exports include sugar and fish. Industries in­
clude cotton and sugar milling, iron founding, 
pottery, and machine and tool manufacture. 
A fisheries school is located in the city. An 
area reserved for hunting, about 6 miles (10 
km) south of Tegal, is a tourist attraction. 
Pop. (1980) city, 131,728.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Tegea, ancient Greek city of eastem Arcadia, 
4 miles (6.5 km) southeast of the modern 
town of Tripolis. The Temple of Athena Alea 
at Tegea was described by the Greek geogra­
pher Pausanias (2nd Century a d ) as excelling 
all others in the Peloponnese. Originally built 
by the city’s traditional founder, Aleus, the 
temple was later rebuilt by Scopas, the fa­
mous sculptor. Fragments of the temple have 
been found. Nine separate communities, at an 
unknown date, united to form Tegea, which 
until about 550 bc acted as a curb on Spartan 
expansion. Tegea, loyal to Sparta until 370, 
thereafter joined a succession of leagues and, 
by Augustus’ time (early Ist Century a d ), was 
the only important town in Arcadia. Tegea 
survived being sacked by the Goths in ad  
395-396 and flourished under Byzantine and 
Frankish mle. Tripolis, founded in the 14th 
Century, replaced Tegea.
Tegelen, gemeente (commune), Limburg 
provincie, southeastem Netherlands, bounded 
on the west by the Maas (Meuse) River. It is 
known for the Passion Play performed there 
every few years (May to September). Situ­
ated near Venlo in a market-gardening area, 
Tegelen, as the name implies {tegel meaning 
“tile”), manufactures tiles and pottery; it also 
has an iron foundry and quarries. Pop. (1981 
est.) 17,967.
Tegernsee, lake, southem Bayern (Bavaria), 
southeastem Germany, lying at 2,380 feet 
(725 m) above sea level, surrounded by 
wooded mountains on the fringe of the Bavar­
ian Alps, south of Munich. It is nearly 4 miles 
(6.5 km) long, almost 1 mile wide (1.6 km), 
and 3.5 square miles (9 square km) in area, 
with a maximum depth of 236 feet (72 m). 
Its waters discharge through the Mangfall to 
the Inn rivers. The lake is a populär summer 
and winter recreational area, with facilities for 
yachting and other water sports. Main resorts 
are Tegernsee village on the eastem shore, 
with the castle of the Bavarian king Maximil­
ian I (until 1803 a Benedictine abbey, founded 
in 746); Bad Wiessee on the westem shore, a 
spa with iodine and sulfur springs; and Rot- 
tach-Egem on the southem shore at the foot 
of the Wallberg (5,650 feet [1,722 m]), from 
whose summit are views across the Mangfall 
Mountains to the Hohe Tauern and of the 
Zugspitze, Germany’s highest mountain, to 
the Southwest.
Tegh Bahädur (b. 1621?, Amritsar, Punjab, 
India—d. Nov. 11, 1675, Delhi), ninth Sikh
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Gurü and second Sikh martyr, who gave his 
life for a religion not his own.
After the eighth Gurü, Hari Krishen, the 

“child Gurü,” told his followers that his succes­
sor would be found in the village of Bakäla, a 
deputation went there and found 22 claimants. 
Bhai Makhan Shah, a wealthy Sikh merchant, 
sought out Tegh Bahädur, who, he realized, 
displayed none of the greed and self-aggran- 
dizement of the other pretenders. Thereupon 
he proclaimed Tegh Bahädur ninth Gurü.

Tegh Bahädur ran afoul of the Mughal au­
thorities by giving aid and shelter to some 
Hindu holy men from Kashmir who had been 
ordered by the emperor Aurangzeb to accept 
Isläm. The Hindus sent word to the emperor 
that they would accept Isläm if the Gurü be­
came a Muslim. Tegh Bahädur was arrested 
and confined to the fortress in Delhi. Rivals 
at court, wishing to harm him further, ac­
cused him of having worldly desires because 
he gazed constantly at the emperor’s harem, 
which lay to the west of the prison. When 
confronted with this charge, the Gurü is said 
to have replied: “Emperor, I was not gazing at 
your queen’s apartments. I was looking in the 
direction of the Europeans who are coming 
from beyond the westem seas to destroy your 
empire.”
Aurangzeb, his patience at an end, ordered 

the Gurü to embrace Isläm or perform a mir- 
acle. Tegh Bahädur refused to do either and, 
after the Gurü recited the Japß (the most 
important Sikh scripture), the executioner de- 
capitated him. A loyal Sikh took the Gurü’s 
head back to Anandpur, and his body was cre- 
mated. A Sikh shrine, Gurdwärä Rakäbgunj, 
marks the spot.
Tegnér, Esaias (b. Nov. 13? 1782, Kyrkerud, 
Swed.—d. Nov. 2, 1846, Ostrabo), Swedish 
teacher, bishop, and most populär poet of his 
period.

When Tegnér was nine his father died, leav­
ing the family without money. He received 
his schooling, however, because his talent was 
generally recognized. He graduated from the

Tegnér, oil painting by Johan Gustaf 
Sandberg, 1836; in the University of 
Uppsala, Sweden
By courtesy of the Konsthistoriska Institutionen,
Uppsala Universitet, Sweden

University of Lund in 1802 and was appointed 
professor of Greek there 10 years later. He 
continued to lecture at Lund until 1824, when 
he became bishop of Växjö, a position he re­
tained all his life.

Originally associated with the Romantic 
movement, he rejected its emotional and 
mystic aspects. His ideal of poetry became 
increasingly more Classical but assimilated 
certain Romantic ingredients. His greatest po­
etic achievements were the much-translated 
Frithiofs saga (1825), a cycle based on an Old 
Icelandic saga, and two narrative poems, the 
sensitive religious idyll Children of the Lord’s
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Supper (1820; translated by Henry Wadsworth 
Longfellow) and Axel (1822).

Tegnér, who had been a liberal most of his 
life, became an ultraroyalist in his later and 
rather unproductive years, during which he 
also showed signs of mental disorder.
tegu (Tupinambis), any of several large, car- 
nivorous, tropical South American lizards of 
the family Teiidae. All species are black with 
yellow or white bands across the back. The

Tegu (Tupinambis nigropunctatus)
John H. Gerard from The National Audubon Society Collection/Photo 
Researchers—EB Inc.

scales are small, square, and arranged in reg­
ulär rings around the body.

These lizards range in length up to 1.2 m (4 
feet). Sometimes eaten locally, they are con­
sidered a delicacy.
Tegucigalpa, capital of the Republic of Hon­
duras. It is located on hilly terrain hemmed 
in by mountains, at an elevation of 3,200 feet 
(975 m) above sea level. Tegucigalpa, founded 
in 1578 on the slopes of Mount Picacho as a 
gold- and silver-mining centre, alternated with 
Comayagua, 35 miles (56 km) to the north­
west, as capital from 1824 to 1880, when it 
was made the permanent capital of the repub­
lic. In 1938 it was combined with the city of 
Comayagüela, just across the Choluteca River 
to the south, to form the distrito central (“cen­
tral district”).

The city’s principal buildings include the 
presidential and legislative palaces, the Na­
tional Autonomous University of Honduras 
(1847), and an 18th-century cathedral. Indus­
trial production, formerly small and mostly 
for local consumption, increased in the 1970s 
with the improvement of road connections. 
Products include textiles, clothing, sugar, 
cigarettes, lumber, plywood, paper, ceramics, 
cement, glass, metalware, plastics, Chemicals, 
tires, electrical appliances, and farm machin­
ery. In 1977 plans were implemented to ex- 
pand the textile industry, and a wood drying

The National Assembly building in Tegucigalpa, 
Honduras
Ewing Galloway

plant and a fish redistribution centre were 
added. Silver, lead, and zinc are mined in the 
area around the city. Tegucigalpa also has an 
industrial park.

One of the few capitals in the world with­
out a railroad, Tegucigalpa depends largely on

the international airport at Toncontin. Freight 
can be trucked in over the all-weather Inter- 
Oceanic Highway from Puerto Cortés on the 
Caribbean coast or San Lorenzo on the Pacific 
coast. From El Salvador and Nicaragua the 
Inter-American Highway intersects the Inter- 
Oceanic Highway, which leads to the city. 
Roads to other departments also fan out from 
Tegucigalpa. Pop. (1986 est.) 604,600.
Tehrän, also spelled Te h e r a n , city, capital of 
Iran, situated on the Southern slopes of the El­
burz Mountains, 62 miles (100 km) from the 
Caspian Sea. It lies at an elevation of about 
3,800 feet (1,200 m) above sea level between 
the Jäjrüd and the Karaj rivers. To the south 
extends the Central Plateau of Iran. The name 
Tehrän is derived from the Old Persian teh, 
“warm,” and ran, “place.”
Tehrän is the successor to the ancient Ira­

nian capital of Rayy, which was destroyed by 
the Mongols in a d  1220; tracés of Rayy— 
where the conqueror Alexander the Great 
halted while pursuing Darius III, king of Per­
sia, in 330 b c —are still to be found south 
of Tehrän. The village of Tehrän is believed 
to have been a suburb of Rayy in the 4th 
Century, and after the fall of Rayy many of 
the inhabitants moved to Tehrän. The first 
European to mention Tehrän was Don Ruy 
Gonzalez de Clavijo, ambassador to the king 
of Castile to the court of Timur (Tamerlane), 
who visited the town in 1404. Tehrän was the 
home of several Safavid rulers of Persia from 
the 16th to the 18th Century.

Tehrän became prominent after its capture 
in 1785 by Äghä Mohammad Khän, the 
founder of the Qäjär dynasty (1779-1925), 
who made the city his capital in 1788. Since 
that date Tehrän has been the capital of Iran. 
After the deposition of the last of the Qäjärs 
in 1925, the city was greatly expanded under 
Reza Shah Pahlavi (1925-41). In 1943 the 
World War II leaders of the Allies, represent- 
ing the United States, the United Kingdom, 
and the Soviet Union, met at the Tehrän Con­
ference, at which, among other decisions, they 
guaranteed the independence of Iran. During 
the reign of Mohammad Reza Shah Pahlavi 
(1941-79) the city was rapidly modemized, 
partly the result of a booming petroleum in­
dustry. Following the overthrow of the shah 
in 1979 and the establishment of an Islämic 
Republic in Iran, the city’s development was 
hampered by economie and political difficul­
ties.

Tehrän experiences warm summers and rel­
atively cool winters. High and low mean 
monthly temperatures are 84° F (29° C) in 
July and 39° F (4° C) in January. The average 
annual rainfall is about 8 inches (203 mm); 
rain usually falls from November to the end 
of May, and snow also occurs from Decem­
ber to the end of February. Air pollution has 
worsened as a result of the increase in motor 
traffic and the increased use of oil fuel by 
industry.

The ethnic composition of Tehrän is similar 
to that of Iran in general. The majority of the 
inhabitants are Muslim. Persian (FärsI) is the 
language in general use, with about a quarter 
of the population using the Azari dialect.

Because it has grown rapidly since 1925, 
Tehrän, of all Iranian towns, has the least 
Oriental aspect. Since the 1950s a number 
of buildings with from 10 to 18 stories have 
been constmcted. The fashionable districts of 
the city are to the north, and the old town 
and the bazaar are to the south. Important 
buildings include the Sepäh-sälär Mosque, the 
Baharstän Palace (the seat of the Majles, or 
parliament), the Shams ol-Emäreh, and the 
Niavaran Palace. The Golestän Palace (con­
taining the famous peacock throne and the 
jewel-studded Näderi throne), the Sa'adäbäd 
Palace, and the Marmar (Marble) Palace are 
now maintained as museums. There is also a 
notable archaeological museum and an ethno-

The Niavaran Palace, Tehrän, Iran
Robert Harding Picture Library, London

graphical museum. Tehrän is the seat of the 
University of Tehrän, the National Univer­
sity of Iran, and the Arya Mehr University of 
Technology.

More than half of Iran’s manufactured goods 
are produced in Tehrän. Industrial plants 
manufacture such items as textiles, cement, 
sugar, chinaware and pottery, electrical equip­
ment, and pharmaceuticals. There is also a 
car-assembly industry, and an oil refinery is 
in Operation at Rayy.

Three paved roads mn northward, one mns 
to the west, two to the south, and one to the 
east. The Iranian state railway has lines run­
ning north, northwest, south, and east from 
Tehrän; the city is also linked to the trans- 
Europe railway system via Turkey.
Tehrän is linked by air to major cities in 

Europe and Asia and to States in the Persian 
Gulf. Domestic air services also link the Capi­
tal to major Iranian towns. There is an inter­
national airport at Mehräbäd, 6 miles (10 km) 
west of central Tehrän; two smaller airports— 
at Qal'eh Morghï and Daushan-Tapeh—are 
used by small aircraft. Pop. (1986) 6,042,584.
Tehrän Conference (Nov. 28-Dec. 1, 1943), 
meeting between the U.S. president Franklin 
Roosevelt, the British prime minister Win- 
ston Churchill, and the Soviet premier Joseph 
Stalin. The chief discussion centred on the 
“second front” in wartime Europe. Stalin 
agreed to an eastem offensive to coincide with 
the fortheoming invasions of German-occu- 
pied France.

Though military questions were dominant, 
the Tehrän Conference saw more discussion 
of political issues than had occurred in any 
previous meeting between Allied governmen­
tal heads. Not only did Stalin repeat his desire 
that the Soviet Union should retain the fron­
tiers provided by the German-Soviet Nonag- 
gression Pact of 1939 and by the Russo- 
Finnish Treaty of 1940, but also he stated that 
it would want in addition the Baltic coast of 
East Pmssia. Though the settlement for Ger­
many was discussed at length, all three Allied 
leaders appeared uncertain; their views were 
imprecise on the topic of a postwar interna­
tional organization; and on the Polish ques­
tion the Westem Allies and the Soviet Union 
found themselves in sharp dissension, when 
Stalin expressed his continued distaste for the 
London Polish government. On Iran, which 
Allied forces were partly occupying, they were 
able to agree on a declaration (published on 
Dec. 1, 1943) guaranteeing the postwar inde­
pendence and territorial integrity of that state 
and promising postwar economie assistance.
Tehri (India): see Tïkamgarh.
Tehri-Garhwäi, town, northem Uttar 
Pradesh state, northem India. The town (usu­
ally called simply Tehri) is an agricultural 
trade centre on the Bhäglrathi River.

The surrounding region occupies an area of



1,707 square miles (4,421 square km), wholly 
within the Himalayan Range, and is bounded 
(south) by the Ganges River. Rice, barley, 
wheat, and oilseeds are among the main crops. 
Formerly the princely state of Tehri, it was 
merged with the United Provinces in 1947- 
48. Pop. (1981) town, 12,249.
Tehuacan, city, southeastem Puebla estado 
(“state”), south-central Mexico. It is situated 
in the Tehuacan valley of the Sierra Madre 
Oriental, at an elevation of 5,500 feet (1,700 
m). Founded in 1540, Tehuacan is one of 
the oldest Spanish settlements in Mexico. Its 
hinterland yields com (maize), beans, wheat, 
alfalfa, oranges, grapes, and pomegranates, as 
well as cattle, pigs, and goats. Rich silver and 
lead mines are located nearby. The region is 
known for its mineral waters, which are bot- 
tled in the city and distributed throughout the 
nation. It also has wineries and distilleries. 
The scenic setting, pleasant climate, colonial 
buildings, and the local handicrafts of Mixtec 
Indians have made Tehuacan a tourist centre. 
The city, southeast of Mexico City, is accessi- 
ble by highway, railroad, and air. Pop. (1980) 
79,547.
Tehuantepec, Gulf of, Spanish g o l f o  d e  
t e h u a n t e p e c , large inlet of the Pacific Ocean, 
forming the southem shore of the Isthmus of 
Tehuantepec, southeastem Mexico. The gulf 
extends approximately 300 miles (500 km) 
from Puerto Angel, in Oaxaca state, south­
eastward to Barra del Suchiate, in Chiapas 
state, and measures approximately 100 miles 
(160 km) across its mouth. The Gulf of 
Tehuantepec’s shores are marked by innumer- 
able lagoons, the largest of which are Supe­
rior, Inferior, and Muerto. The gulf receives 
the Tehuantepec River and numerous smaller 
streams. The largest settlement and main port 
on the shores of the gulf is Salina Cmz, ter­
minus of the railroad that crosses the Isthmus 
of Tehuantepec. From Juchitän, near Laguna 
Superior, a highway and railroad parallel the 
coast southeastward to Tapachula.
Tehuantepec, Isthmus of, Spanish is t m o  
d e  t e h u a n t e p e c , isthmus in southem Mex­
ico, between the Gulf of Campeche on the 
Gulf of Mexico, to the north, and the Gulf 
of Tehuantepec on the Pacific Ocean, to the 
south. From gulf to gulf the isthmus is 137 
miles (220 km) wide at its narrowest part; 
and it is 120 miles (193 km) from the Gulf 
of Campeche to the head of Laguna Superior, 
an inlet on the Gulf of Tehuantepec. The 
isthmus is a broad, plateau-like ridge, hot and 
malarial except on open elevations, where Pa­
cific winds render it comparatively cool and 
healthful. The northem side is swampy and 
densely covered with jungle; the Pacific slopes 
on the south are drier.

Although the Isthmus has been considered 
a favourable transportation route since the 
days of the conquistador Hemän Cortés, it 
was rejected as an interoceanic canal site be­
cause construction of the canal would have 
been too costly. Instead, a railroad extending 
192 miles (310 km) from Coatzacoalcos on 
the Gulf of Campeche to Salina Cmz on the 
Gulf of Tehuantepec was opened in 1907. 
Rail connections to Veracmz, Mexico City, 
and the Guatemalan border have been com­
pleted. Salina Cmz is a free port with large 
dry docks. The town of Tehuantepec is the 
cultural centre of the Tehuana Indians, whose 
social organization is matriarchic and whose 
gold jewelry is especially distinctive.
Tehuelche, South American Indians who for­
merly inhabited the Patagonian plains from 
the Strait of Magellan to the Negro River. 
They were divided into northem and southem 
branches. Each division had its own dialect; 
the northemers have been classified as horse 
nomads, the southemers as foot people. They 
became famous in European literature for 
their great stature and physical strength.

Little is known of the original pre-horse cul­
ture of the Tehuelche, but their socioeconomic 
organization probably resembled that of the 
Ona (q.v.) of Tierra del Fuego. The introduc­
tion of the horse in the early 18th Century 
transformed the subsistence pattems and so­
cial organization of the Tehuelche. They began 
to exploit the brush-covered steppes of Pata- 
gonia much as the Indians of North America 
took to the Great Plains. They lived mainly 
on guanaco and rhea meat, as well as some 
plant food, but practiced no agriculture. The 
Pampean hunters quickly grew in numbers, 
and their bands conglomerated; the Tehuelche 
bands numbered as many as 500 members. 
These mounted bands hunted and engaged in 
war. Gradually, the successful war leader re­
placed the kinship leader in importance. The 
Tehuelche were eventually defeated and cul- 
turally assimilated by the European settlers. 
They believed in spirits of the bush and in 
a supreme being who had created the world 
but did not intervene in its working. Their 
shamans cured sickness with assistance from 
spirits.
Teide Peak, Spanish p ic o  d e  t e i d e , volcanic 
peak at the centre of the island of Tenerife in 
the Canary Islands. At 12,198 feet (3,718 m), 
it is the highest point on Spanish soil. Teide

Teide Peak at the summit of El Pilón on Tenerife in 
the Canary Islands
K. Scholz/Shostal Assoc.

is the peak atop El Pilón, a 492-foot- (150- 
metre-) high volcanic cone that rises from a 
crater on the upper reaches of the mountain 
El Teide, which is itself a conglomeration of 
several volcanoes rising within a 10-mile- (16- 
kilometre-) wide caldera called Las Canadas. 
Snow covers the summit only in winter. Teide 
Peak has a crater about 260 feet (80 m) in 
diameter. Hot gases are ejected from vents 
within the crater and on the slopes. The last 
emption of the mountain El Teide was in 
1789 from an area called Las Narices del 
Teide on its southwestem slopes. El Teide 
dominates Teide National Park (established 
1954), in which it is located, as is the entire is­
land chain. An international solar observatory 
is located at Izana, about four miles northeast 
of the park.
Teignbridge, district in the southwestem part 
of the county of Devon, England, lying in the 
valley of the Teign River between Dartmoor 
and the sea. Its area is 261 square miles (675 
square km). Teignbridge’s varied coastline at- 
tracts tourists and retired residents to such 
communities as Starcross, Dawlish, and the 
port of Teignmouth. Dawlish Warren com­
prises an area of sand dunes at the mouth 
of the Teign Estuary. Newton Abbot, at the 
head of the estuary, is the retail, service, and 
administrative centre for the district; its light 
industries include electrical engineering, food 
processing, and Publishing.
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Between the sea and Dartmoor are numerous 
villages and hamlets linked by country lanes. 
A fertile loam supports cereals, potatoes, and 
fodder roots, and the cultivation of flowers 
is significant near Dawlish. In contrast, the 
infertile Haldon Hills are stoney and acidic; 
they have been afforested with conifers. The 
Bovey Beds, in an old lake basin, produce the 
majority of Britain’s ball clay, used for ceram- 
ics and insulating porcelain; some is shipped 
from Teignmouth, and clay accounts for most 
of its exports.
Furthest inland is Dartmoor, where the Dart­

moor National Park penetrates into the north­
west of the district; the scenery is crowned 
by granite tors. At Haytor is the old quarry 
that, about 1820, supplied the granite used 
to build the British Museum, the National 
Gallery, and old London Bridge; the stone 
was conveyed on a tramway of granite rails to 
the Stover Canal and thence to Teignmouth. 
The area is predominantly heathland, grazed 
by cattle, sheep, and ponies, and is fringed by 
irregulär fields. Hut circles, enclosures, field 
boundaries, and stone monuments bear testi- 
mony to Bronze Age occupation. Old settle­
ments include Widecombe, with its famous 
fair, and Ashburton, an old stannary (tin) and 
wool town on the edge of the moor. Pop. 
(1986 est.) 105,400.
Teignmouth, parish (town), Teignbridge dis­
trict, county of Devon, England. It lies along 
the north bank of the Teign Estuary where it 
joins the English Channel. The Saxon settle­
ment of Tegutum was bumed by the Danes 
in 970 and was again razed by the French in 
1338 and 1690. A quay was built in 1831 to 
ship Dartmoor granite for the rebuilding of 
London Bridge. The town has 2 miles (3 km) 
of sandy beach and is a yachting centre. Pop.
(1981) 11,913.
Teika: see Fujiwara Sadaie.
Teilhard de Chardin, Pierre (b. May 1,
1881, Sarcenat, Fr.—d. April 10, 1955, New 
York City), French philosopher and paleontol- 
ogist known for his theory that man is evolv- 
ing, mentally and socially, toward a final spir­
itual unity. Biending science and Christianity, 
he declared that the human epic resembles 
“nothing so much as a way of the Cross.” Var­
ious of his theories brought reservations and 
objections from within the Roman Catholic 
Church and from the Jesuit order, of which 
he was a member. In 1962, the Holy Office 
issued a monitum, or simple waming, against 
uncritical acceptance of his ideas. His spiritual 
dedication, however, was not questioned.

Teilhard de Chardin
©  Philippe Halsman

Son of a gentleman farmer with an interest 
in geology, Teilhard devoted himself to that 
subject, as well as to his prescribed studies, at 
the Jesuit College of Mongré, where he began 
boarding at the age of 10. When he was 18, he 
joined the Jesuit novitiate at Aix-en-Provence. 
At 24 he began a three-year professorship at 
the Jesuit college in Cairo.
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Although ordained a priest in 1911, Teilhard 
chose to be a stretcher bearer rather than 
a chaplain in World War I; his courage on 
the battle lines earned him a military medal 
and the Legion of Honour. In 1923, after 
teaching at the Catholic Institute of Paris, he 
made the first of his paleontological and geo­
logical missions to China. When World War 
II erupted, he remained in China for its du- 
ration. He was involved in the discovery of 
Peking Man’s skull and enlarged the field of 
knowledge on Asia’s sedimentary deposits and 
stratigraphical correlations and on the dates 
of its fossils. Meditation on evolution was an 
outgrowth of these researches, and in 1938 
he finished the manuscript of his fundamen­
tal work, Le Phénomène humain (1938-40; 
The Phenomenon of Man, 1959). Seeing evo­
lution as an uncompleted process, Teilhard 
coined words to convey its continuity: “cos- 
mogenesis,” for the development of a world 
in which man is central; “noögenesis,” for the 
growth of man’s mind; and “hominisation” 
and “ultra-hominisation,” for the stages in his 
humanization. Among his other writings were 
collections of philosophic essays, such as L ’Ap- 
parition de Thomme (1956; The Appearance 
of Man, 1965) and scientific studies, chiefly 
on mammalian paleontology.
Teilhard retumed to France in 1946. Frus- 

trated in his desire to teach at the Collége de 
France and publish philosophy (all his ma­
jor works were published posthumously), he 
moved to the United States, spending the last 
years of his life at the Wenner-Gren Foun­
dation, New York City, for which he made 
two paleontological and archaeological expe­
ditions to South Africa.
b i b l i o g r a p h y . Paul Bernard Grenet, Teilhard de 
Chardin, The Man and His Theories (Eng. trans., 
1965); Anthony Hanson (ed.), Teilhard Reassessed 
(1970); Robert Speaight, The Life of Teilhard de 
Chardin (1967); Helmut de Terra, Memories of 
Teilhard de Chardin (Eng. trans., 1964).
Teirlinck, Herman (Louis-Cesar) (b. Feb. 
24, 1879, St.-Jans-Molenbeek, Belg.—d. Feb. 
4, 1967, Beersel), Flemish novelist, poet, 
short-story writer, essayist, and playwright 
whose dramas influenced post-World War I 
European theatre.

Teirlinck’s first book, Verzen (1900), was a 
volume of poetry, but he soon demonstrated 
in fiction the virtuosity and thematic vari­
ety that would characterize his entire career. 
De wonderbare wereld (1902; “The Wondrous 
World”) was a collection of fantastic tales 
set in mral Flanders, and ’t Bedrijf van den 
kwade (1904; “The Demon in Action”) and 
Hei ivoren aapje (1909; “The Ivory Mon­
key”) took place in Brussels. The highlight of 
Teirlinck’s early career was the publication in 
1908 of Mijnheer J. B. Serjanszoon, a witty 
and cynical novel whose elegant manner con- 
trasted sharply with the conventions of Dutch 
fiction.
In the years after World War I, Expression- 

ism was the dominant movement in Flemish 
literature. Drama flourished in this environ­
ment, and the Flemish populär theatre devel­
oped into one of the most original in Europe. 
There, Teirlinck introduced the concept of 
“total theatre,” combining dance, mime, mu­
sic, cinematic effects, and echoes of medieval 
miracle plays. Some of his best known plays 
are De vertraagde film (1922; “The Slow Mo­
tion Picture”), Ik dien (1924; “I Serve”), and 
De man zonder lijf{ 1925; “The Man Without 
a Body”). During World War II Teirlinck re­
tumed to writing fiction. Zelfportret of het gal­
gemaal (1955; The Man in the Mirror, 1963) 
is considered the best work of his post-World 
War II career.
Teishebaini, ancient Urartian fortified town, 
located on the hill of Karmirblur, near Yerevan

in what is now the Armenian Soviet Socialist 
Republic. Russian excavations at Teishebaini 
concentrated on the citadel, which occupied 
the top of the hill and contained about 150

Bronze horse head from Teishebaini
From B.B. Piotrovsky, Urartu; the Kingdom of Van 
and its Art (translated by Peter Galling); reproduced 
by permission of Adams and Dart Publishers, Bath,
England

rooms. Among the most important objects 
uncovered were the remains of wooden stools 
with their bronze fittings; a Statuette of the god 
Teisheba, after whom the town was named; 
numerous examples of gold and silver jewelry; 
and a particularly rich find of bronze war gear, 
including pointed helmets, shields, quivers, 
and beits. Also found in large quantity were 
stone seals and beads, carved ivory objects, 
and pottery bowls and vessels. The citadel was 
probably destroyed at the beginning of the 6th 
Century b c .

Teispes, Old Persian c h is h p is h  (fl. mid-7th 
Century b c ), early Achaemenid Persian king 
(reigned c. 675-c. 640), the forefather of the 
great kings Darius I and Cyms II. He was, 
perhaps, the son of Achaemenes, whose name 
was given to the Achaemenid dynasty. Teispes 
mied the district of Anshan in Elam (north 
of the Persian Gulf) and tried to maintain 
a neutral position between the two powerful 
kingdoms of the day, Elam and Assyria. At 
his death, Teispes either divided his kingdom 
between his sons, Ariaramnes and Cyms I, 
or provided for an altemation in succession 
between the senior and junior lines.
Teisserenc de Bort, Léon (-Philippe) (b.
Nov. 5, 1855, Paris—d. Jan. 2, 1913, Cannes, 
Fr.), French meteorologist who discovered the 
stratosphere, thus paving the way for further 
study of the upper atmosphere.

In 1880 he began his career in the meteoro­
logical department of the Centre Administratif 
de la Météorologie Nationale in Paris. He 
journeyed to Africa in 1883, 1885, and 1887 
to study geology and terrestrial magnetism, 
and in 1892 he became chief meteorologist 
to the centre. Four years later he resigned 
and set up his own private meteorological ob­
servatory at Trappes, near Versailles. One of 
the pioneers in the use of unmanned, instru- 
mented balloons, he sent them up to study the 
characteristics of the atmosphere. He found 
that above an altitude of about 7 miles (11 
kilometres), the atmospheric temperature re­
mained relatively constant at all heights. In 
1900 he concluded that the atmosphere must 
be divided into two layers: the troposphere,

where the temperature changed constantly 
and therefore induced changing weather, and 
the stratosphere, where the temperature was 
constant and which he considered a region of 
unchanging weather conditions.
Teixeira Pinto (Guinea-Bissau): see Can- 
chungo.
Tejo, Rio (Europe): see Tagus River.
Tekakwitha, Kateri, Tekakwitha also spelled 
TEGAKW iTHA, or TEGAKOuiTA (b. 1656, prob­
ably Ossernenon, New Netherland—d. April 
17, 1680, Caughnawaga, Que., Can.), first 
North American Indian proposed for canon- 
ization in the Roman Catholic Church.

At the age of four she was the only mem­
ber of her family to survive smallpox, which 
affected her own health. Staying with her 
anti-Christian uncle, she was deeply impressed 
at the age of 11 by the lives and words of 
three visiting Jesuits, the first Christians she 
had ever encountered. She began to lead a life 
inspired by the example of these men, and at 
20 she was instructed in religion and baptized 
Katharine by the Jesuit missionary to the Iro­
quois Indians, Jacques de Lamberville.

Harassed, stoned, and threatened with tor­
ture in her home village, she fled 200 miles 
(322 kilometres) to the Christian Indian mis­
sion of St. Francis Xavier at Sault Saint-Louis, 
near Montreal. There she came to be known 
as the “Lily of the Mohawks” in recognition 
of her kindness, prayer, faith, and heroic suf- 
fering. Accounts of her life written by de Lam­
berville and fellow missionaries contributed 
significantly to the documentation necessary 
for her beatification, which began in 1932 
and was proclaimed by Pope John Paul II in 
1980. The Tekakwitha League was formed at 
Auriesville, N.Y., to propagate Kateri’s fame. 
M.C. Buehrle’s Kateri of the Mohawks ap­
peared in 1954.
Tekapo, Lake, lake in central South Island, 
New Zealand, occupying 37 sq mi (96 sq 
km) of a valley that has been dammed by a 
moraine (glacial debris). The lake is about 11 
mi (18 km) long and 3V2 mi wide and drains 
a 550-sq-mi basin. Major affluents, east of the 
Southem Alps, are the Godley and Macaulay 
rivers. Near the resort town of Lake Tekapo 
at its southem tip, the lake empties through 
the Tekapo River.

Lake Tekapo lies at an elevation of 2,346 
ft and is about 620 ft (190 m) deep, but its 
level may vary as much as 25 ft, as water is 
drawn off by an outlet dam for hydroelectric 
stations downstream. The name Tekapo is 
derived from two Maori words, taka or teka 
(“sleeping mat”) and po (“night”).
Teke, Kingdom of (African history): see 
Anziku, Kingdom of.
Tekeze (Ethiopia): see Takazë River.
Tekirdag, formerly r o d o s t o , city, capital of 
Tekirdag il (province), European Turkey, on 
the Sea of Marmara. Probably founded in the 
7th Century b c  as a Greek settlement called 
Bisanthe, it was renamed Rhaedestus when 
it became the capital of Thrace in the Ist 
Century b c . Taken by the Ottoman Turks in 
the second half of the 14th Century, it was 
later occupied successively by Russia (1877— 
78), Bulgaria (1912), and Greece (1920-22). 
For centuries it served as the port for the 
Adrianople (modem Edime) area, but it de­
clined when Alexandroupolis (Dedeagag, now 
in Greece) on the Aegean Sea became the 
terminus of the railway up the Maritsa River 
in 1896. Historical buildings include the Rüs­
tern Pa§a Cami (mosque) and the Bedestan 
(covered bazaar), both attributed to the 16th- 
century architect Sinan. An agricultural mar­
ket for the region, modern Tekirdag lies on 
the main highway from ipsala, on the Greek 
border, to Istanbul, and is linked by road with 
the Edime-Istanbul railway at Muratli.



Tekirdag il, with an area of 2,498 sq mi 
(6,469 sq km), is primarily agricultural and 
has a larger proportion (about 50 percent) of 
land under cultivation than many other Turk­
ish provinces have. The chief exports are flax 
and sunflower seeds, though it is also known 
for its vineyards and wines. Pop. (1980) city, 
52,093; (1983 est.) il, 385,000.
tekke (Isläm): see zäwiyah.
Tekke carpet, floor covering woven by the 
nomadic Tekke Turkmens of the Turkmen
S.S.R. Tekkes are the carpets that were for­
merly sold as Royal Bokharas and are gener­
ally considered the finest of Turkmen carpets. 
The Standard field pattem for the large rugs 
is a repeat in rows of a particoloured, multi- 
foiled lozenge, a basic motif that serves as the 
symbol, or gul, of the Tekke tribe. The guls, 
which may be connected by the dark-blue 
lines of a rectangular grid, are altemated with 
rows of a subordinate radial figure that usually 
is somewhat stellate. In smaller pieces, such 
as the faces of bags, or joväls, the gul may be 
flattened and appear within a system of rect­
angular panels. Borders are intricate and may 
differ at the ends.

Many of the carpets had elaborate aprons 
in pile and, later, in kilim (pileless) weave, 
with rectangular patteming or rows of delicate 
plant forms. The basic colour throughout is 
red, in a great variety of shades from scarlets 
through wine reds to liver-colours, the bright- 
est appearing in new rugs from Pakistan. The 
knotting, normally Senna (Sehna), is usually 
fine, and the material, whether wool or goat

Tekke carpet from Russian Turkistan, 19th Century; 
in the Metropolitan Museum of Art, New York City
By courtesy of the Metropolitan Museum of Art, New York City, gift of 
J.F. Ballard; photograph, Otto E. Nelson— EB Inc.

hair, is of excellent quality. The pile is short, 
so the mg is thin and flexible.
fektite, any of a class of small, natural glassy 
objects of uncertain origin found only in cer­
tain areas of the Earth’s surface. The term is 
derived from the Greek word tektos meaning 
motion. In diameter tektites range from a few 
tens of microns to about 10 centimetres (4 
inches). Those larger than a few millimetres 
are all rich in silica; they are somewhat like 
terrestrial obsidians but are distinguished from 
them and other terrestrial volcanic glasses by 
their lower water content. An obsidian heated 
by a blowtorch will foam; a tektite will melt 
with the formation of only a few bubbles. 
Chemically, tektites are further distinguished

from acid igneous (granitic) rocks by their 
lower content of soda and potash, and their 
higher content of lime, magnesia, and iron. 
Under the microscope, tektites are seen to lack 
the small crystals (microlites) characteristic of 
terrestrial volcanic glasses.

Some terrestrial jasses produced by mete- 
orite impact have approximately the same 
composition as tektites, but these impact 
glasses always contain some unmelted or par­
tially melted material from the parent rock. 
Thus far, these inclusions have not been found 
in tektites.

Microtektites of millimetre and smaller size, 
first discovered in 1968, have a wider range in 
composition than the large tektites; e.g., their 
silica content can be as low as 50 percent, 
similar to that of terrestrial basalts. Microtek­
tites have been found so far only in deep-sea 
Sediments, probably because of the difficulty 
of distinguishing them in the more abundant 
and coarser land Sediments. They are distin­
guished from volcanic ash by their rounded 
shapes and composition, which, for the more

Figure 1: Microtektites from the Australasian 
strewn-field (magnified 28 X)
By courtesy of B.P. Glass

silicic microtektites, is identical with that of 
the large tektites.

Form and markings. Four principal tektite 
types can be distinguished: (1) microtektites,
(2) Muong-Nong type tektites, (3) splash-form 
tektites, and (4) australites.

Microtektites (see Figure 1) have diameters of 
less than 2 millimetres (0.08 inch). Their form 
is most often nearly spherical, although a few 
are oblate spheroids, and some are shaped like 
rods, teardrops, and dumbbells. These forms 
can be collectively described as those typically 
taken up by rotating liquid drops. Some mi­
crotektites also appear to be corroded, having 
deep grooves or pits.

Muong-Nong type tektites, named for the 
site in Vietnam where they were first found, 
are centimetre- to decimetre-size objects, and 
include the largest known tektites. They are 
chunky in form, often tablet-shaped, and of­
ten show layering, each of the layers being 1 
mm (0.04 in.) or so in thickness.
Splash-form tektites (see Figure 2) have 

shapes like the microtektites but are about
1,000,000 times as massive. Spheres (the ma­
jority), oblate spheroids, and a few dumb­
bells, canoe-shaped bodies, teardrops, disks, 
and cylinders are found. Splash-form tektites 
are always marked by corrosion. The two 
commonest kinds of corrosion are: a system 
of hemispherical pits of all sizes; and a Sys­
tem of straight grooves, several times longer 
than they are wide, and of uniform width on 
a given specimen. On oblate spheroids, the 
grooves tend to be perpendicular to the equa­
tor of the specimen. Some tektites also show 
long furrows that meander over the surface 
like worm tracks, while others, narrow cuts 
or sawtooth notches at the edges. Many spec­
imens display a set of fine lines, not usually 
parallel to the coarser grooves and furrows. 
These are the surface exposures of a system of 
contorted layers (schlieren) extending through
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the tektite and corresponding to variations in 
the silica content. They grade into the layering 
of the Muong-Nong tektites.

Figure 2: Splash-form tektites
By courtesy of (top left) the U.S. National Museum, Washington, D.C., 
(top right) Museum National d ’Histoire Naturelle, Paris

Australites and related forms comprise about 
10 percent of the tektites found in Australia. 
They show a characteristic lenslike form, with 
an attached flange around the edge (Figure 
3), the whole having the shape of a saucer 
of ice cream. The underside of the saucer is 
called the anterior side; the surface of the ice 
cream is the posterior side; and the edge of 
the saucer is the flange. On the anterior side 
are found low circular ridges, concentric with 
the overall outline of the specimen. A set of 
fine ridges radiates from the centre. When a 
flanged australite is sectioned, the schlieren 
form reveals that molten glass has been drawn 
backward from the anterior side and coiled 
in the flanges. Flanged australites have clearly 
been formed out of bodies that are much like 
the splash-form tektites, by heating and melt-

Figure 3: (Left) Three Australian button 
tektites and (right) three glass models 
ablated by aerodynamic heating; actual size 
ranges from 16 to 25 mm
By courtesy of Dean Chapman and the National Aeronautics 
and Space Administration, Arnes Research Center, Moffet 
Field, California

ing at the anterior surface. Transition forms 
between the splash-form tektites and the aus-
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tralites have been recovered, some (“cores”) 
in which part or all of the flange has dropped 
off, and others having only a clearly defined 
lens shape with a sharp keel.

Some tektites have interior voids with 
smooth, shining surfaces. These voids some­
times contain helium and neon at pressures of 
more than a few millionths of an atmosphere; 
others contain atmospheric gases at pressures 
of a little under one atmosphere.
Distribution. Tektites are found only within 

definite areas, called strewn-fields (see map). 
The North American strewn-field, dated at
33,000,000 years ago, has yielded a few tens 
of thousands of tektites, mostly splash-form, 
but with a few Muong-Nong type tektites 
and a few corelike specimens. The Czechoslo- 
vakian strewn-field, dated at 15,000,000 years 
ago, has produced a few tens of thousands 
of specimens, basically of the same types as 
those found in the North American region. 
The Ivory Coast strewn-field has yielded a few 
hundred tektites; it is dated about 1,000,000 
years ago. Most of its specimens are of the 
splash-form type, but there are a few that sug­
gest a trend toward the core type. In the Ivory 
Coast region, microtektites had been found 
only off the Liberian coast. Most of these 
match the larger Ivory Coast tektites in com­
position, but about 5 percent have a much 
more basic composition. The Australasian 
strewn-field extends from South China over 
the Malay Archipelago to Australia and Tas­
mania. Microtektite finds, including a few 
percent of the bottle-green type, indicate that 
the strewn-field also covers most of the In­
dian Ocean to points nearly as far away as 
Madagascar. Millions of specimens have been 
recovered; most are splash-form, but a consid­
erable amount of the Muong-Nong type has 
been found in Laos, Thailand, and southem 
Vietnam.

Chemistry and petrography of tektites. If 
the microtektites are included, the composi- 
tional range in tektites extends from glasses 
that in some respects resemble terrestrial ul- 
trabasic rocks to rocks that are more acid than 
any terrestrial igneous variety.

Silica (Si02) is a convenient parameter against 
which to plot the other oxides. With silica 
content from 58-85 percent, almost all oxides 
show a steady upward trend with decreasing 
silica content. The exception is the potassium 
oxide (K20), which is positively correlated with 
silica content. With a silica content of from 
50-58 percent, new trends show themselves: 
the alumina (A120 3) content levels off and the

Table 1: Strewn-fields of tektites and glasses that may be related to tektites

chart no. names 
(see map)

date 
(000,000 
years) micro-

types remarks

Muong- splash- australite 
tektites Nong form

1 North American tektites, 
viz., bediasites (Texas), 
georgiaites

-3 3 \ ' V X X very low in 
magnesium, 
calcium

2 Libyan Desert glass -2 6 X may be unrelated; 
found in Egypt, not 
Libya; almost pure 
Silicon dioxide

3 Moldavites -1 5 ? X X X found in Czecho­
slovakia, not 
Moldavia; rich in 
Silicon, potassium

4 Ivory Coast tektites -1 .0 X X ? sodium more 
abundant than 
potassium

5 Australasian tektites, 
viz., australites, bil- 
litonites, Darwin glass, 
indochinites, javanites, 
lei-gong-mo (China) 
philippinites (=riza- 
lites), thailandites

-0 .75 X X X X Darwin glass may 
be unrelated; it 
strongiy resembles 
Aouelloul

6 Aouelloul Crater glass -0 .3 X may be unrelated; 
Silicon dioxide 
around 85%

magnesium oxide (MgO) content climbs more 
rapidly than for higher silica values.

Ordinary tektites (typically with about 70 
percent S i02) are much like granites in compo­
sition, though deficiënt in sodium monoxide 
(Na20) and K20  and enriched in MgO and 
ferrous oxide (FeO). These trends are similar 
to those found in rocks intermediate between 
the shales and sandstones. No parallel is found 
in a terrestrial igneous rock; it is, thus, gen­
erally considered that if tektites are terrestrial 
in origin, then they must have been derived 
from sedimentary rather than igneous rocks.

Refined analyses have shown that water is 
present only to the extent of about 100 parts 
per million (ppm) in tektites—far below the 
value for terrestrial igneous or sedimentary 
rocks. Relative to the most nearly similar ter­
restrial rocks, tektites are depleted in other 
volatile (relatively low-melting) elements, par­
ticularly copper, lead, tin, thallium, indium, 
and bismuth. Like terrestrial rocks, and to 
much the same extent, tektites are depleted in 
nickel, cobalt, and the precious metals {e.g., 
gold and platinum).

Much information about tektite history can 
be obtained by a study of radioactive isotopes. 
The most important of these is potassium 
with atomic weight 40 (40K), which decays 
into argon (40Ar) with a half-life of about
900,000,000 years. The 40Ar is expelled when 
the material is strongiy heated. Thus by com- 
paring the amount of 40K with that of 40Ar

1. North American tektites (Texas, Georgia, Massachusetts) —33,000,000 years
2. Libyan Desert glass—26,000,000 years. Tektite?
3. Moldavites (Gzechoslovakia) — 1 5,000,000 years
4. Ivory Coast tektites (land and sea) —1,000,000 years
5. Australasian tektites (land and sea)—750,000 years
6. Aouelloul Crater (Mauritania) glass—300,000 years. Tektite?

Global distribution of tektites
By courtesy of the National Aeronautics and Space Administration

found in a tektite, it is possible to determine 
how long ago the material was last thoroughly 
melted. The ages cited above for the tektite 
strewn-fields were found by potassium-argon 
dating.

The uranium isotope 238U may also decay by 
spontaneous fission. The tracks of the parti­
cles produced through fission are left in the 
glass and can be traced millions of years later 
by etching a polished surface. By comparing 
the number of tracks with the amount of ura­
nium, it is possible to find the age of the glass 
since it was last melted.

Bodies that pass through space outside the 
Earth’s atmosphere are subjected to the action 
of primary cosmic rays that produce a number 
of radioactive isotopes, especially aluminum 
(26A1). This has been sought in tektites several 
times without success and its nonappearance, 
in all probability, means that tektites spent 
much less than 1,000,000 years as isolated 
objects in space. It is also possible to exam- 
ine tektites for tracks due to fission fragments 
resulting from collisions of primary cosmic 
rays with atomic nuclei in tektites. Tracks 
produced this way can be distinguished from 
those due to 238U. Their complete absence 
from tektites sets an upper limit of about
1,000 years to the sojoum of tektites in space.
The time elapsed since tektites received their 

present Chemical constitution can be measured 
by isotope pairs appearing in radioactive-decay 
chains: rubidium (87Rb) and Strontium (87Sr) 
into which it decays; 238U and lead (206Pb); 
235U and 207Pb; thorium (232Th) and 208Pb. The 
point is that rubidium, uranium, and thorium 
are concentrated in volcanic rocks by the pro­
cess that leads to the formation of lavas. Thus 
the rate of production of the radioactive end 
product, namely Strontium or lead, is greatly 
enhanced. Because there is a spread in the 
ratio of rubidium to Strontium in the tektites, 
it is possible to work out both the initial value 
of the ratio of the Strontium isotopes 87Sr/ 
86Sr (86Sr is used because it is a nonradiogenic 
isotope that takes no part in the radioactiv- 
ity) and the length of time since the lava 
was produced. A straightforward application 
of this method gives ages that tend to be 
lower than 100,000,000 years and, thus, too 
small to be measured accurately. When, how­
ever, the possible effects of volatilization are 
included and when the assumption is made 
that the initial value of 87Sr/86Sr can be known 
in advance, then most tektites appear to be 
some 300,000,000 years old and those from 
the Ivory Coast are interpreted as having an 
age of 2,000,000,000 (2 X 109) years.

The problem of tektite origin. Meteorites, 
which appear to arrivé from beyond the Moon, 
contain accumulations of isotopes and fission
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Table 2: Chemical composition of tektites and similar materials

Australasian strewn-field Europe
moldavite

North
America
bediasite

Ivory
Coast
tektite

Libyan
Desert
glass

Henbury
subgray­
wacke

average
granite

microtektites austra­
lite

Muong-
Nong

basic regulär

Si02 56.8 64.2 73.45 81.36 80.07 76.37 68.02 98.20 77.40 74.22
TiOz 0.6 0.6 0.69 0.47 0.80 0.76 i g f i i i i i 0.23 0.77 0.20
ai2o 3 8.0 11.0 11.53 8.87 10.56 13.78 16.39 0.70 10.92 13.61
Fe20 3 0.58 0.39 0.15 0.19 0.57 0.53 3.01
FeO 8.4* 9.0* 4.05 2.81 2.29 3.81 5.99 0.24 1.28 1.83*
MgO 20.6 7.2 2.05 1.14 1.46 0.63 3.32 0.01 2.07 0.27
CaO 2.9 3.3 3.50 1.00 1.87 0.65 1.12 0.30 0.65 0.71
Na20 0.8 1.8 1.28 1.17 0.51 1.54 2.06 0.33 0.91 3.48
K20 0.3 1.5 2.28 2.26 2.95 2.08 1.88 0.02 2.86 5.06

‘Calculated as FeO.
Source: W.A. Cassidy, B. Glass, and B.C. Heezen, “Physical and Chemical Properties of Australasian 
Microtektites,” Journal of Geophysical Research (1969); E.C.T. Chao, “The Petrographie and Chemical 
Characteristics of Tektites,” in J.A. O’Keefe (ed.), Tektites (1963); V.E. Barnes, “Variation of Petrographie 
and Chemical Characteristics of Indochinite Tektites within their Strewn-Field,” Geochimica et Cosmochimica 
Acta (1964); F. Cuttitta and M.K. Carron, unpublished; G. Baker, Tektites, Memoir of the Natural Museum of 
Victoria, no. 23 (1959); S.R. Taylor, Australites, Henbury Impact Glass, and Subgraywacke: A Comparison of the 
Abundances of 51 Elements; C.C. Schnetzler and W.H. Pinson, Jr., “The Chemical Composition of Tektites,” in 
J.A. O’Keefe (ed.), Tektites (1963).

tracks corresponding to a sojoum in space of 
millions of years. For tektites the upper limit 
is around 1,000 years, so that it would appear 
that they cannot have come from beyond the 
Moon.

The limited distribution of tektites on the 
Earth also suggests a localized origin because 
there has clearly been little dispersion of the 
tektite showers. A cluster of objects traveling 
through space near the Earth’s orbit will be 
tom apart and dispersed by the differential 
gravitational attraction of the Sun unless the 
average density is more than about a millionth 
of that of water. A cloud of tektites of this 
density and with a diameter equal to the size 
of the Australasian strewn-field would blanket 
the area to a depth of several metres, and this 
is not observed; this again points to an origin 
within the Earth-Moon system.

One of the specimens brought back from the 
Apollo 12 lunar flight bears a strong resem- 
blance in major element composition to some 
tektites from Java. There are, however, serious 
discrepancies in the rare-earth elements and 
in barium, uranium, and thorium; it thus is 
disputed whether the specimen is really tektite 
material or not.

An important argument in favour of an 
extraterrestrial and probably lunar origin of 
tektites comes from aerodynamic studies of 
the australites. D.R. Chapman took lenses of 
tektite glass and subjected them to a heated 
airstream in an arc jet. The glass flowed back­
ward and formed flanges similar to those ob­
served in australites. The similarity is not only 
extemal; thin sections show that a peculiar 
kind of folding is exhibited by both the nat­
ural and artificial glass of the flanges. These 
studies leave little doubt that the flanged aus­
tralites were shaped by aerodynamic ablation 
(erosion due to air-friction melting). Numer­
ical analysis of the relevant conditions shows 
that velocities on the order of 11 km (6.6 
miles) per second are required to produce this 
ablation if the body enters at a steep angle to 
the horizontal. For very flat trajectories, the 
observed ablation can be produced by veloci­
ties in the neighbourhood of the Earth satellite 
velocity of 8 km (4.8 miles) per second.

Chapman and others have also shown that 
the escape of tektites from the ground surface 
through the atmosphere is physically impossi- 
ble unless the atmosphere is bodily removed 
in some manner or unless the air moves along 
with the tektite. Tektites cannot pass through 
more than about 1 percent of the normal 
atmosphere without having their velocity re­
duced to approximate equality with that of 
the air.

A second point that seems to favour a non- 
terrestrial origin is the fact that many tektites 
are composed of a homogeneous glass of low 
water content with less than 1 percent bub­

bles (vesicles). Typical terrestrial rocks or soils 
contain more than 5,000 parts per million of 
water. When heated, this amount of water is 
enough to form bubbles whose total volume 
at atmospheric pressure would be 30 or more 
times that of the glass. If tektites are terrestrial 
in origin, such bubbles must have formed and 
escaped. For typical bubbles, some 100 pm 
(0.0039 inch) in radius, and for a viscosity of 
102 poises, corresponding to about 1,800° C 
(3,270° F), approximately 15 minutes would 
be required to move the bubble 1 cm (0.4 
inch) under a gravitational attraction like that 
at the Earth’s surface; but in flight the tektite 
would experience no gravitational force and 
would cool within a few seconds to tempera­
tures below 1,800° C, so that bubbles, if they 
had been formed, would have remained.

There are serious arguments against a lunar 
origin for tektites. Most importantly, analysis 
of the lunar surface has not disclosed any 
regions of tektite composition. If they exist, 
such areas are restricted. Hence the Suggestion 
that tektites are ejected from the Moon by 
meteorite impact also requires a mechanism 
responsible for destroying a great part of the 
tektites produced and permitting only those 
of acid composition to survive. Another possi- 
bility is that tektites are ejected not by impact 
but by volcanism; explosive volcanoes on the 
Earth are always acid, but it has not been 
shown that acidic volcanism of a similar kind 
could have occurred on the Moon.

The second important argument against the 
lunar origin is the localized distribution of tek­
tites on the Earth. Detailed mechanisms have 
been worked out by which a jet of material 
from some lunar crater might be distributed 
over a local area on the Earth, such as a 
tektite strewn-field. But what of those tektites 
that have missed the Earth on the first pass 
and have gone into orbit around the Sun? 
Calculations show that these should eventu­
ally be captured by the Earth but that their 
distribution over the Earth’s surface should 
be completely uniform, and this is certainly 
contrary to the facts. If tektites come from the 
Moon, there must exist a mechanism in space 
that destroys them in a relatively short time 
so that they cannot come back from orbit 
around the Sun.

The composition of tektites strongiy resem­
bles that of the Earth’s ernst. Petrologie analy­
ses of lunar material show that the Moon 
produces basaltic rocks with a broad resem- 
blance to terrestrial basalts; but a lunar origin 
of tektites would imply the existence of rocks 
resembling terrestrial granites on the Moon.

Analyses of the gases in tektite vesicles show 
that some vesicles are nearly empty but that 
others are filled with oxygen, nitrogen, and 
argon in the same proportions as in the at­
mosphere. The vesicles do not appear to have

leaks. If these gases had been trapped while 
the tektite was liquid, their presence would 
imply a terrestrial origin.

Correlations between tektite strewn-fields 
and terrestrial impact craters have been cited 
in support of a terrestrial origin for tektites. 
Ivory Coast tektites, for example, occur 300-
1,600 km (180-960 miles) from the Bosumtwi 
Crater in Ghana; tektites and crater are dated 
at 1 million years ago. Similarities have been 
traced between the crater glass of Bosumtwi 
and the Ivory Coast tektites in Chemical com­
position, Rb/Sr ratios, K-Ar dating, Pb/U ra­
tios, and oxygen-isotope ratios. Though for 
any one criterion alone the relationship is 
weak, the cumulative effect is impressive and 
thus a generic connection between crater and 
tektites is claimed by most authorities.

Since many tektites contain nickel-iron 
spherules, it is possible that if tektites were 
formed on the Earth, the impact of a cornet 
or a meteorite might have been associated 
with the event. Their composition suggests 
that the impacts must have occurred in ma­
terial with the composition of sandstone. In 
the cases of the Australasian and Ivory Coast 
groups, the region also should contain a few 
percent of an unusual pyroxenite (to explain 
the bottle-green microtektites). The velocities 
to which the particles were accelerated must 
have been as much as 6 kilometres (3.6 miles) 
per second to cover the Australasian strewn- 
field, but higher velocities must have been 
very rare in view of the lack of a worldwide 
distribution. The temperatures reached in the 
region where tektites were formed must have 
been 2,000° C (3,630° F) or higher in order 
to explain the formation of relatively homo­
geneous glass and the loss of water in a very 
short time. The atmosphere must have been 
removed from the site by the impact or eise 
must have moved outward with the tektites, 
having achieved a velocity relative to them of 
a few tens of metres per second.

There are thus difficulties in assigning the 
origin of tektites unambiguously to either the 
Earth or the Moon, and even more to a site 
in space beyond the Moon. Until enough of 
the negative evidence can be satisfactorily ex- 
plained, the question of tektite origin must 
remain open.
Tel Aviv-Yafo, also spelled tel aviv- jaffa , 
or JOPPA, Arabic yäfa , city of Israel on the 
Mediterranean coast and one of the nation’s 
largest urban centres. It was formed in 1950 
by the incorporation of the ancient port of 
Jaffa, or Yafo, with its former suburb, Tel 
Aviv.

Jaffa was an old Canaanite city taken by 
Thuti, general of Thutmose III of Egypt, in the 
15th Century bc and becoming a provincial 
capital during the Egyptian New Kingdom. 
In the Old Testament the city is assigned to 
the tribe of Dan, but the Philistines early 
controlled it. The Israelite kings David and 
Solomon occupied it, the latter using it as the 
port for landing Lebanon timber floated down 
the coast from Tyre. In 701 bc the Assyrian 
king Sennacherib captured Jaffa, then belong- 
ing to Ascalon. Later it was mied by the 
Persians, but by about 350 bc it is recorded as 
independent. After Alexander the Great’s con­
quest, the Ptolemies held it. In Maccabaean 
times the Syrians garrisoned the city, but the 
Israelite Jonathan captured it in 148 bc; Si­
mon recaptured it, installed a garrison, and 
completed the harbour. In ad  68 the Roman 
emperor Vespasian captured it on his way to 
Jerusalem; by that time the superior artificial 
harbour and port city of Caesarea was already 
bringing decline to Jaffa, an inadequate port. 
In Christian times it became the see of a 
bishop. The crusaders captured it (1126) but 
lost it to Saladin (1187). It was recaptured by
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Richard I of England (1191) and finally lost in 
1196. Jaffa was razed and its harbour choked 
by the Mamlüks of Egypt in 1345 because of 
a threatened new Crusade. Toward the end of 
the 17th Century it began to develop again as 
a seaport. During World War I the population 
of Tel Aviv, as well as the Jewish population 
of Jaffa, was expelled northward by the Turk­
ish military authorities on suspicion of sym- 
pathy with the advancing British Army, and 
the settlements remained completely deserted 
for nearly a year. Only several months after 
Jaffa and Tel Aviv were taken by the British, 
on Nov. 10, 1917, did many of the residents 
retum to their homes.

Renewed growth began in 1920, with the 
wave of Jewish immigration that followed the 
Balfour Declaration and the establishment of 
the British mandate over Palestine (1923-48). 
The population also increased sharply in the 
early 1930s, after the Nazis rose to power 
in Germany, and following the birth of the 
State of Israel in 1948. Since the union of the 
two settlements in 1950 and the associated 
departure of the original Arab inhabitants, 
Tel Aviv-Yafo has become the nation’s main 
business, Communications, and cultural cen­
tre.

More than one-half of Israel’s industrial 
plants are found in the Tel Aviv metropoli­
tan area. The main industries are textile and 
clothing, food and tobacco, metal and en­
gineering, vehicles and transport equipment, 
diamond polishing, fumiture and wood prod­
ucts, printing and Publishing, and electric and 
electronic instmments and equipment. Israel’s 
only stock exchange is located in Tel Aviv, and 
virtually all the banks, insurance Companies, 
and other enterprises operating in Israel locate 
their main offices in the city. The city is also 
the main centre of Israel’s important tourist 
industry; Herzliyya, a seaside resort just north 
of Tel Aviv, is the only other tourist centre of 
the region.

Road transport is dominant in Israel, and 
Tel Aviv is the main national route focus and 
the headquarters of all major bus and tmck 
Companies. There are two small railway sta­
tions, in the north for Haifa-bound trains and 
in the southeast for Jerusalem and Beersheba. 
Lod (Lydda) airport, to the southeast, serves 
the city’s international air traffic.

The port of Jaffa was the country’s second 
largest before it was shut down in 1965, on 
the inauguration of the modem port at Ash- 
dod. Tel Aviv’s small port also was closed in 
1965, except for fishing boats.
Tel Aviv University—incorporating the three 

leading regional hospitals for teaching pur­
poses—was founded in 1953 and inaugurated 
in 1956. The Bar-Ilan University, a religious 
university in Ramat Gan, was founded in
1955. Tel Aviv also has several rabbinical and 
theological institutes (yeshivas), but the main 
concentration of such schools is in Bene Be- 
raq, to which students are drawn from Jewish 
communities in all parts of the world.

The Israel Philharmonie Orchestra, the only 
one of its kind in the Middle East, has its home 
in Tel Aviv, as do the Chamber Ensemble, Is­
raeli two leading choirs (Rinat and Zadikov), 
the Israeli Opera, and nearly all of Israel’s 
dozen or so theatres, including the Habima 
National Theatre and the Cameri Theatre, the 
country’s most populär. Pop. (1981 est.) city, 
329,500; metropolitan area, 1,002,400.
Tel Hay, also spelled tel hai, or tel chai, 
former settlement, now a national memorial, 
in Upper Galilee, northem Israel, near the 
Lebanese border. One of the first Jewish settle­
ments in northem Palestine, it was intermit- 
tently inhabited from 1905, and permanently 
settled as a pastoral camp and border outpost 
in 1918. The name (Hebrew: Hill of Life) is

an onomatopoetic derivation from the former 
Arabic name, Talha.

According to the secret Sykes-Picot Agree­
ment between Great Britain and France 
(1916), an expanded Lebanon, including all 
of eastem Upper Galilee, was to come under 
French mle after World War I. This satisfied 
neither the Muslims, who desired an inde­
pendent Arab Greater Syria, nor the Jews, 
who preferred British mle. After the war the 
Muslim Arabs began attacks both on the 
Christian villages of southem Lebanon and 
on the isolated Jewish settlements of Upper 
Galilee. Tel Hay and adjacent Kefar Gil'adi 
were determined to defend themselves, and 
Tel Hay was reinforced from Jerusalem by 
members of ha-Shomer, the Jewish workers’ 
protective organization, under the command 
of Joseph Tmmpeldor, Zionist pioneer and 
former hero of the tsarist army. On March 1, 
1920, the settlement was attacked by a large 
band of Arabs; six of the defenders, including 
Tmmpeldor, were killed. The resistance of Tel 
Hay not only became legendary throughout 
Jewish Palestine but also was an important 
factor in the final determination (December 
1920) of the northem boundary of mandated 
Palestine, which, as finally drawn, gave all 
of Upper Galilee and a “finger” of territory 
reaching almost to the sources of the Jordan 
River to Great Britain, to the disadvantage of 
France. This territory became part of Israel 
upon its attainment of independence (1948).

Tel Hay was resettled in 1921, and in 1926 
was absorbed into the kibbutz of Kefar Gil­
'adi. Its eight defenders (including two killed 
earlier in 1919 and 1920) were buried on 
an adjoining hill overlooking the Hula Val­
ley; the site is marked by a monumental 
memorial Statue of the Lion of Judah, with 
Tmmpeldor’s last words (“It is good to die 
for our country”) on its base. The Hebrew 
date of the llth  of Adar—the anniversary 
of the fall of Tel Hay—is celebrated as “Tel 
Hay Day” in Israel, and pilgrimages are made 
to the site, particularly by youth groups. The 
cemetery there, containing the graves of other 
members of ha-Shomer, and of members of 
the Israel Defense Forces killed in the Arab- 
Israeli wars, has become a national pantheon. 
A youth hostel and a military museum have 
been established at the site. The nearby town 
of Qiryat Shemona (Hebrew: Town of the 
Eight), founded 1949, is named for the mar- 
tyrs of Tel Hay.
Tela, city, northwestem Atläntida depart­
ment, northern Honduras, on Tela Bay, off the 
Gulf of Honduras. The old village of Tela lies 
across the Tela River from the modem port 
works and town, which were constmcted by 
the United Fmit Company. Tela gained fame 
as a banana port, but it now exports coconuts 
and citms fruits as well. It also manufactures 
palm and vegetable oils, lumber, plywood, 
paper, and cement products. Fish caught in 
nearby waters are packed or frozen in process­
ing plants. Various branches of the Tela Rail­
way, nationalized in 1975, bring crops to the 
port; there are railroad and extensive highway 
connections to other centres and an airport. 
Pop. (1983 est.) 71,083.
Telakhon, English fruit of wisdom, one of 
the oldest Buddhist-influenced prophet cults 
among the Karen hill peoples of Burma. In 
their mythology, the restoration of their lost 
Golden Book by their white younger brothers 
heralds the millennium. Ywa, a withdrawn 
high god whose offer of the book to their ances- 
tors was ignored, would then return to deliver 
the Karen from oppression by the Burmese or 
the British. The cult was founded in the mid- 
19th Century by Con Yu. It banned traditional 
animal sacrifice, practiced a strict ethic, and 
maintained Karen culture. In 1962-65 the 
seventh successive head, the Phu Chaik (Elder 
of the Faith), was presented with vemacular 
Bibles by U.S. missionaries. Expectations rose

on both sides and membership (mostly in east 
Burma) increased to 10,000, but the Bible 
was rejected as not revealing the mysteries of 
Westem knowledge. Renewed Opposition to 
the Burmese led to armed clashes and the re­
moval and death of the Phu Chaik in 1967. A 
similar cult, the Leke (founded 1860), is still 
in existence but others have become Christian 
churches or have declined.
Telangäna Plateau, plateau in westem 
Andhra Pradesh state, southeastem India. 
Comprising the northeastern part of the Dec- 
can Plateau, Telangäna Plateau has an area of 
about 57,370 sq mi (148,000 sq km), a north- 
south length of about 480 mi (770 km), and 
an east-west width of about 320 mi. Men­
tioned in the Aitareya Brähmana (a treatise 
dealing with the art of sacrifice) and later in 
one of Asoka’s edicts, the region was succes- 
sively mied by Sätavähanas, Pallavas, East­
em Cälukyas, Kakatïyas, and the Vijayanagar 
kings until it became part of the Qutb Shahï 
kingdom of Golconda and later a part of the 
Nizäm Shähi dynasty of Hyderäbäd. Since the 
establishment of the Indian Union in 1947, 
there have been repeated demands for the 
creation of a Telangäna state, separate from 
Andhra Pradesh.

Geologically, the plateau is chiefly composed 
of Precambrian gneiss. Its senile peneplain 
is marked by undulations, almost completely 
graded valleys, and monadnocks that range 
from hill groups to ‘tors and arrangements of 
massive boulders. It is drained by the Godä- 
vari River taking a southeasterly course; by 
the Krishna River, which divides the pene­
plain into two administrative regions (the Te­
langäna and Rayalaseema); and by the Penner 
River flowing in a northerly direction. The 
soils developed through the decomposition of 
rocks. The forests are moist deciduous, dry 
deciduous, and tropical thom.

Most of the population of the region is 
engaged in agriculture; cereals, oilseeds, cot­
ton, and pulse (legumes) are the major crops. 
There are multipurpose irrigation and hydro­
electric power projects, including the Pocham- 
pad, Bhaira Vanitippa, and Upper Penner. 
Industries (located in Hyderäbäd, Warangal, 
and Kumool) produce cotton textiles, sugar, 
foodstuffs, tobacco, paper, machine tools, 
and pharmaceuticals. Cottage industries are 
forest-based (timber, firewood, charcoal, bam­
boo products) and mineral-based (asbestos, 
coal, chromite, iron ore, mica, and kya- 
nite). There is a network of railways, roads, 
and waterways; Hyderäbäd, capital of Andhra 
Pradesh, is linked by air with major cities in 
India. The language of the plateau is Telugu 
of the Dravidian family. Important towns are 
Warangal, Kumool, Nellore, and Nizämäbäd.
telangiectasia, hemorrhagic: see Osler’s dis­
ease.
Telanthropus capensis, extinct hominid 
species, known from a fossil jaw found by 
John T. Robinson at Swartkrans, S.Af., in
1949. Since then, other specimens have been 
uncovered, so that the remains now include a 
large number of fossils—including teeth, jaws, 
craniums, leg bones, and other skeletal frag­
ments.

There was considerable debate among pale- 
ontologists over the years about the Classifica­
tion of these fossils. Some thought that they 
were representative of a separate genus, more 
modern than the South African Australopithe- 
cus of more than 2,300,000 years ago but 
within that general group, and some thought 
that they should be classified with those species 
that came later. The debate was finally ended 
in the mid-1970s, and it has since been be­
lieved that the fossil remains are of a South 
African specimen of Homo erectus, a species 
on the evolutionary scale just prior to Homo 
sapiens that lived from about 1,200,000 years 
ago.



TelAutograph, short-line telegraph used to 
communicate handwriting and sketches. At 
the transmitter the motion of the pen or Stylus 
tracés out the material to be transmitted, and 
this motion is converted into electrical signals 
that are transmitted to the receiver. A pen 
or Stylus at the receiver tracés out the same 
motions as those of the transmitting pen, thus 
reproducing the writing or sketch. The TelAu­
tograph was invented by Elisha Gray in the 
United States about 1895 and almost simul­
taneously in England by A.G. Cowper.
Telde, city, Las Palmas province, Spain, on 
the southeastem part of the island of Gran 
Canaria (Grand Canary), one of the Canary Is­
lands. It extends beneath the Telde ClifF south 
of Las Palmas city, near the eastem coast. The 
island’s aboriginal inhabitants, the Guanches, 
were first subdued (1480) by Pedro de Vera 
Mendoza, who built a fort on the present site 
called Telde (derived from te ile , a name given 
to a local fig tree). The nearby Montana de 
Cuatro Puertas (Mountain of Four Doors), 
held sacred by the Guanches, is now the site 
of archaeological excavations. Telde was once 
a major producer of sugar, wines, and dyes 
(which were exported via Meienara Bay to the 
southeast). The trade declined in the 18th Cen­
tury as a result of Spanish-American colonial 
competition. Telde’s economy is now based 
on banana and tomato cultivation, although 
the production of ammonium sulfate, fishing, 
and stock raising are also significant. There 
are mineral springs at nearby Las Salinetas. 
Pop. (1981) 63,441.
telecommunications system, any set of
devices and techniques employed for the 
long-distance transmission of voice, facsimile, 
data, teleprinter, or television signals.

A brief treatment of telecommunications 
Systems follows. For füll treatment, s e e  
macropaedia: Telecommunications Systems.
All telecommunications Systems operate ac­

cording to the same basic principles. They 
differ from each other chiefly in the specific 
types of information handled and the media 
over which they are transmitted. Familiar ex­
amples of such Systems are radios, televisions, 
telephones, telegraphs, and computer-based 
data exchange or retrieval systems. In most 
cases, telecommunications systems transmit 
information via wire, radio, or space satellite.

Wire transmission involves sending electrical 
signals over various types of wire lines, such 
as open wire, multipair cable, and coaxial ca­
ble. These lines can be used to transmit voice 
frequencies, telegraph messages, computer- 
processed data, and television programs. An­
other somewhat related transmission medium 
that has come into increasingly wider use, es­
pecially in telephone Communications, since 
the early 1980s is a type of cable composed of 
optical fibres. Here, electrical signals converted 
to light signals by a laser-driven transmitter 
cany both speech and data over bundles of 
thin glass or plastic filaments.

Radio Communications entails the transmis­
sion of electrical signals in comparatively 
narrow frequency bands through the air. It 
includes both amateur and commercial broad­
casting (the latter consisting of AM, FM, and 
TV broadcasting for general public use), radio 
navigation, and radio astronomy.

Satellite Communications refers to the ex­
change of television or telephone signals be­
tween widely separated locations by means 
of microwaves— i.e . , very short radio waves 
with wavelengths from 10 centimetres to one 
centimetre (4 inches to 0.4 inch), which cor- 
respond to a frequency range of 3 to 30 gi­
gahertz (GHz). Since satellite systems do not 
require the construction of intermediate relay 
or repeater stations, as do ground-based mi- 
crowave systems, they can be put into service 
much more rapidly.

Either of two transmission techniques—ana- 
logue or digital—are utilized in telecommuni­

cations. In analogue transmission, voice and 
visual information are sent over Communi­
cations media through the use of signals 
that exactly reproduce the sound or image 
being relayed. Most ordinary television and 
telephone Communications employ analogue 
techniques. In digital transmission, signals are 
processed by a special coding component of 
the transmitter, which translates them into 
digital form (e .g ., the dot-dash of Morse code 
or the two digits 0 and 1 of binary arithmetic). 
Many kinds of telecommunications, includ­
ing those involving the use of teleprinter or 
scientific measuring instruments (temperature 
sensors, radiation detectors, etc.) require digi­
tal methods. The coding process is omitted in 
the transmission of computer-generated data, 
however, because the signals are already in 
digital form (s e e  digital computer).

Whether in analogue or digital form, the 
signal is subsequently routed to a modula­
tor. This device impresses the intelligence sig­
nal onto a radio-frequency signal ( i. e . , carrier 
wave) of the appropriate frequency for the par­
ticular transmission medium in use. In most 
cases, high-frequency signals are employed for 
radio transmission and low-frequency signals 
in coaxial cables and other wire lines.

Noise and interference are often encountered 
by a high-frequency radio signal as it travels 
along the transmission path. Some of these 
disturbances originate from malfunctioning 
circuits or poorly designed antennas, but most 
are produced by solar flares, electrical storms 
in the Earth’s atmosphere, and nearby electri­
cal machinery, as well as by signals from other 
transmitters in the same frequency range. 
Various coding schemes and such modulation 
techniques as frequency and pulse-code mod­
ulation have been devised to help minimize 
noise and signal distortion problems. In fact, 
one of the primary reasons for employing 
binary signal transmission is its relative im- 
munity to noise. For certain applications in 
which signals are transmitted over extremely 
long distances as from deep-space probes, in­
formation in analogue form (e .g ., temperature 
and pressure measurements) has to be con­
verted to digital signals. At the destination, 
the transmitted signals are picked up by a 
receiver, which demodulates and transforms 
them into usable form.

Communication between a large number of 
information sources has been accomplished 
through the organization of the sources into 
networks. Networking has made it possible 
to concentrate Communications traffic in lo­
calized areas, with interconnections provided 
between the various points of concentration 
to effect efficiënt and economical distribution 
of transmission signals. Telephone and tele­
graph networks (e .g ., Telex) have long been 
in Operation. More recently, cable television 
and telemetry networks (such as those used 
in the remote control o f automobile traffic 
and widely distributed industrial operations) 
have become prominent. Rapid advances in 
computer technology also have led to a dra­
matic growth of data-retrieval and exchange 
networks. These networks are composed of 
individual computers and “intelligent” pe- 
ripheral equipment (e .g ., automatic teller ma­
chines and point-of-sale terminals) that are 
interconnected by telephone lines, microwave 
relays, and other high-speed communication 
links. Computer networking has developed on 
all levels, from local to international. Com- 
puter-to-computer communication has also 
become commonplace for owners of home 
computers. Subscribers to special information 
services can interact with a host computer to 
access educational and entertainment materi­
als as well as news and stock-market reports.
teledu, also called skunk  badger, or ma­
layan stink badger, species of Southeast 
Asian badger (q .v .) .

611 telegraph

Telefunken AG: s e e  AEG-Telefunken AG.
Telegonus, in Greek mythology, especially 
the T e la g o n ia  of Eugamon of Cyrene, the son 
of the hero Odysseus by the sorceress Circe. 
Telegonus went to Ithaca in search of his fa­
ther, whom he killed unwittingly. His spear 
had been tipped with the point of a stingray, 
thus fulfilling the prophecy in the O d y s s e y  
that death would come to Odysseus “from 
the sea.” Telegonus then married Penelope, 
Odysseus’ widow.
telegraph, any system that allows the trans­
mission of encoded information by signal 
across a distance. The word was coined about 
1792 from the Greek tê le , “far,” and g r a p h e in , 
“to write,” but the principle is far older. While 
telegraph systems have used a variety of sig- 
nalling methods and devices, the term is most 
often applied to the electrical telegraph devel­
oped in the 19th Century.

A brief treatment of the telegraph follows. For 
füll treatment, s e e  macropaedia: Telecom­
munications Systems.

For international Statistical data on telegraph 
traffic, s e e  britannica world data  in the 
current B r i t a n n ic a  B o o k  o f  th e  Y e a r .

The earliest forms of telegraphy were prob­
ably smoke, fire, or drum signals. By around 
300 bc Greeks had devised a method of al- 
phabetic signalling using large vases visible 
from a distance; letters were signified accord­
ing to the positions of vases in a grid of rows 
and columns. A similar system was employed 
by medieval prisoners tapping signals between 
cells and using a five-row, five-column grid 
for the Roman alphabet.

In the late 18th Century optical telegraphs 
were invented by Claude Chappe in France 
and by George Murray in England. Called 
semaphores, these telegraphs relayed messages 
from hilltop to hilltop with the aid of tele- 
scopes. Chappe’s system used a vertical timber 
holding a movable crossbar with indicators at 
each end that could assume various configu- 
rations, like a signalman with flags. Murray’s 
system used a large tower-mounted box with 
six panels that opened and closed in different 
combinations according to a code.

Rapid development of telegraph systems 
came with the discovery that electric impulses 
could be used to transmit signals along a wire. 
Among the many electric systems attempted 
was the needle telegraph, based on Hans Chris­
tian 0rsted’s discovery in 1819 that an electric 
current caused an adjacent magnetized needle 
or pointer to deflect. The Cooke and Wheat- 
stone five-needle telegraph of 1837 utilized 
this phenomenon with a panel imprinted with 
letters and numerals to which the five needles 
pointed singly or in pairs. This apparatus was 
widely used in Great Britain, especially for 
railroad signalling.

The development of the electromagnet about 
that time provided Samuel Morse with a way 
to transmit and receive electric signals. To­
gether with Alfred Vail, his partner from 1837, 
Morse developed the simple operator key, 
something like a single typewriter key, which 
when depressed completed an electric circuit 
and sent a signal to a distant receiver, which 
was originally a device that embossed a series 
of dots and dashes on a paper roll. About 
1856 a sounding key was developed; skilled 
operators could listen to what the key “said” 
and write the messages directly, or, after 1878, 
type them. Telegraph systems quickly spread 
across Europe and the United States, and soon 
resulted in mergers and associations such as 
the Western Union Telegraph Company in 
1856.
With growing telegraph traffic, refinements 

were necessary. The duplex circuit, developed 
in Germany, made it possible for messages 
to travel simultaneously in opposite directions
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on the same line. Thomas Edison devised a 
quadruplex in 1874 that permitted four mes­
sages to travel at once, two going in either 
direction. The most revolutionary innovation 
belonged to Jean-Maurice-Émile Baudot. His 
time-division multiplex, invented in 1872, 
consisted of a brush arm that travelled around 
a copper ring divided into equal sectors. In 
each sector there were five segments capable 
of receiving electric impulses and correspond­
ing to a five-level code, and as the brush arm 
moved in its circle it would piek up a code 
number from one sector and then the next and 
so on. As many messages as there were sec­
tors could be sent simultaneously. The Baudot 
Code is still used in some modern teletype 
machines.

By the end of the 19th Century the world 
was crisscrossed by telegraph lines, including 
numerous cables across the Atlantic Ocean. 
Some early telegraphs using keyboards and 
typewheels were capable of producing tapes 
of printed messages, which were long used in 
stock tickers. In 1903 Donald Murray of En­
gland combined Baudot’s time-division multi­
plex system and its 5-level code with a system 
for punching tape devised by Wheatstone to 
produce a system that transmitted page form 
telegrams. Between 1924 and 1928 the sim­
plex printer or teleprinter, commonly known 
by the American Telephone and Telegraph 
trade name Teletype, was developed to serve 
the simple back-and-forth needs of business 
communication. Teleprinters in 1933 were 
capable of printing up to 500 characters per 
minute. By 1964 improved versions produced 
900 characters per minute.

The invention and technical improvement of 
the telephone made a new range of technology 
available to telegraphy, particularly in the field 
of high-speed information transmission. Other 
important developments in telegraphy in the 
20th Century include the use of microwave 
radio links to carry up to 1,800 channels in 
a single circuit. Satellite transmission is now 
widely used for international telegraphy, as are 
the high-frequency radio bands. Many mod­
ern telegraph terminals consist of teleprint- 
ers using the American Standard Code for 
Information Interchange, a seven-level code 
capable of producing 128 alphanumeric and 
control signals. Some teleprinters use over a 
hundred tiny typewheels gauged together to 
print entire lines at once at rates of up to
1,000 a minute. Electrostatic, photographic, 
and electrothermal copies are also made. Digi­
tal computers have come to play an important 
role in coding and decoding transmission sig­
nals rapidly; they are also important for their 
memory storage capabilities.
Teleki, Pal, Gróf (Count) (b. Nov. 1, 1879, 
Budapest—d. April 3, 1941, Budapest), Hun­
garian prime minister who cooperated with 
Nazi Germany in the early stages of World 
War II.

A member of the Hungarian Parliament from 
1905, Teleki, an eminent geographer, was a 
delegate to the Paris Peace Conference (1919) 
after World War I. In 1921 he withdrew from 
party politics in which he never greatly be­
lieved.

Teleki retumed to public life as prime minis­
ter (Feb. 15, 1939); he dissolved various Fas­
cist parties, although he allowed anti-Semitic 
laws to stand. Teleki strongiy advocated revi­
sion of the Treaty of Trianon (1920). While 
he hoped to use Germany’s might in winning 
back territories lost through the treaty, he 
realized the danger to Hungary of too great 
a dependence on Hitler. He supported Hit­
ler’s dismemberment of Czechoslovakia and 
Romania’s forced cession of northem Tran­
sylvania but in 1940 negotiated a treaty of

friendship with Yugoslavia. When Germany 
invaded that country in 1941, Teleki was 
caught between German demands for Hun­
garian help against the Yugoslavs (thus break­
ing his pledge given in the treaty) and British 
threats against helping the Germans. Facing 
these counterpressures, he committed suicide.
Teleki, Samuel, Gróf (Count) (b. Nov. I, 
1845, Saromberke, Transylvania—d. March 
10, 1916, Budapest), Hungarian explorer who 
discovered and named Lake Rudolf (now also 
called Lake Turkana) and Lake Stefanie (now 
Chew Bahir), in northern Kenya and southem 
Ethiopia, and who added significantly to the 
knowledge of the previously unexplored high­
lands of East Africa. He set out from Pangani 
(now in Tanzania) in February 1887 in the 
Company of an Austrian naval officer, Ludwig 
von Höhnel, and they traversed all of what is 
now Kenya to the southem end of Ethiopia. 
They climbed Kilimanjaro and Mt. Kenya in 
March 1887 and then followed the interior 
river system to Lakes Rudolf and Stefanie, 
which they reached in March 1888. During 
the retum to the East African coast, which 
they reached at Mombasa in October 1888, 
Teleki discovered an active volcano (in south­
em Kenya) subsequently named for him.
Telemachus, in Greek mythology, son of 
the Greek hero Odysseus and his wife, Penel­
ope. When Telemachus reached manhood, 
he visited Pylos and Sparta in search of his 
wandering father. On his retum, he found 
that Odysseus had reached home before him. 
Then father and son slew the suitors who had 
gathered around Penelope. According to later 
tradition, he married Circe (or Calypso) after 
Odysseus’ death.
Telemann, Georg Philipp (b. March 14, 
1681, Magdeburg, Brandenburg—d. June 25, 
1767, Hamburg), German composer of the 
late Baroque period, who wrote both sacred 
and secular music but was most admired for 
his church compositions, which ranged from 
small cantatas to large-scale works for soloists, 
choms, and orchestra.

Telemann, engraving by Georg Lichtensteger
By courtesy of the Kunsthalle, Hamburg

L i f e .  Telemann was the son of a Protestant 
minister and was given a good general educa­
tion but never actually received music lessons. 
Though he showed great musical gifts at an 
early age, he was discouraged by his family 
from becoming a professional musician, at 
that time neither an attractive nor a remuner- 
ative occupation. By self-teaching, however, 
he acquired great facility in composing and 
in playing such diverse musical instmments 
as the violin, recorder, oboe, viola da gamba, 
chalumeau, and clavier. In 1701 he enrolled 
at the University of Leipzig as a law student,

but musical activities soon prevailed and were 
to engross him for the rest of his life.

Leipzig became the stepping-stone for Te- 
lemann’s musical career. The municipal au­
thorities there realized that, apart from his 
musical gifts, the young firebrand possessed 
extraordinary energy, diligence, and a talent 
for organization. They commissioned him to 
assist the organist of the Thomaskirche, Jo­
hann Kuhnau, by composing church cantatas 
for altemate Sundays, and also gave him a 
position as organist at the university chapel, 
Neuenkirche. Telemann reorganized the col­
legium musicum, the student musical society, 
into an efficiënt amateur orchestra that gave 
public concerts (then a novelty) and became 
director of the Leipzig Opera, for which he also 
composed. Telemann’s next positions were 
at two princely courts: first as k a p e llm e is t e r  
(conductor of the court orchestra) in Sorau 
(now Zary, Pol.; 1704-08), then as k o n z e r t- 
m e is t e r  (first violinist) and later k a p e llm e is t e r  
in Eisenach (1708-12). By playing, conduct­
ing, studying, and composing he gained the 
musical knowledge, practical experience, and 
facility in composing that were to be vital 
when he assumed the musical directorship of 
Frankfurt am Main (1712-21) and Hamburg 
(1721-67). In Frankfurt he was musical di­
rector of two churches and in charge of the 
town’s official music. As in Leipzig, he reor­
ganized the students’ collegium musicum and 
gave public concerts with the group. In Frank­
furt Telemann started Publishing music that 
made him famous not only in Germany but 
also abroad. As musical director of Hamburg, 
one of the outstanding musical positions of 
the time, he supplied the five main churches 
with music, was in charge of the Hamburg 
Opera, and served as cantor at Hamburg’s 
renowned humanistic school, the Johanneum, 
where he also was an instructor in music. In 
Hamburg, too, he directed a collegium mu­
sicum and presented public concerts. In 1729 
he refused a call to organize a German orches­
tra at the Russian court. He had also declined 
an offer in 1722 from municipal authorities in 
Leipzig to succeed Kuhnau as organist of the 
Thomaskirche. This proffered position, which 
had been promised him 17 years earlier by 
authorities in the event of Kuhnau’s death, 
manifested the high esteem in which even the 
young Telemann was held. (Following Tele­
mann’s refusal, the position feil to Johann Se­
bastian Bach.) In addition to all his activities 
in Hamburg, he also supplied (by contract) 
the courts of Eisenach and Bayreuth, as well 
as the town of Frankfurt, with music and con­
tinued to publish his compositions.

A master of the principal styles of his time— 
German, Italian, and French—he could write 
with ease and fluency in any of them and of­
ten absorbed influences of Polish and English 
music. He composed equally as well for the 
church as for opera and concerts. His music 
was natural in melody, bold in harmonies, 
buoyant in rhythm, and beautifully instru- 
mentated. Profound or witty, serious or light, 
it never lacked quality or variety. Telemann’s 
printed compositions number more than 50 
opuses, among them (counting each as one 
item) the famous collection M u s iq u e  d e  t a b le  
(published in 1733; containing three orches­
tral suites, three concerti, three quartets, three 
trios, and three sonatas); the first music peri­
odical, D e r  g e t r e u e  M u s ic - M e is t e r  (1728-29; 
containing 70 compositions); D e r  h a r m o n i­
s c h e  G o t te s d ie n s t (1725—26; 72 church canta­
tas); and 36 fantasias for harpsichord.

Except for a brief joumey to France (1737— 
38), where he was enthusiastically received, 
Telemann never left Germany. He married 
twice and had eight sons and three daughters. 
His first wife died young in childbirth; his 
second wife absconded with a Swedish officer, 
leaving Telemann with a debt of 3,000 taler. 
Apart from being a prolific composer, he was



also a keen writer; his two autobiographies of 
1718 and 1739 are comparatively well doc- 
umented. He published a long poem after 
his first wife’s death, and many words in his 
vocal compositions came from his own pen. 
Especially noteworthy are Telemann’s many 
prefaces to collections of his music, which 
contain a great amount of practical advice 
on how his compositions (as well as those of 
his contemporaries) should be performed. A 
friend of Bach and Handel, he was godfather 
to Bach’s son Carl Philipp Emanuel, who suc­
ceeded as musical director of Hamburg after 
Telemann’s death at the age of 86. 

A s s e s s m e n t . In the eyes of his 18th-century 
contemporaries, Georg Philipp Telemann was 
the greatest living composer. The dreaded 
critic Johann Mattheson wrote of him that 
“Corelli and Lully may be justly honoured 
but Telemann is above all praise.” Through 
his public concerts Telemann introduced to 
the general public music previously reserved 
for the court, the aristocracy, or a limited 
number of burghers. His enormous output of 
publications provided instrumental and vocal 
material for Protestant churches throughout 
Germany, for orchestras, and for a great vari­
ety of amateur and professional musicians.

The multiplicity of Telemann’s activities and 
the great number of his compositions are re­
markable, indeed. In his lifetime he was most 
admired for his church compositions. These 
vary from small cantatas, suitable for domestic 
use or for use in churches with limited means, 
to large-scale works for soloists, chorus, and 
orchestra. His secular vocal music also has a 
wide range, from simple strophic songs to the 
dramatic cantata In o , written at the age of 84. 
Of his operas the comic ones were the most 
successful, particularly P im p in o n e . His orches­
tral works consist of suites (called o u v e r tu r e s ), 
concerti grossi, and concerti. His chamber 
works are remarkable for their quantity, the 
great variety of instrumental combinations, 
and the expert writing for each instmment. 

After Telemann’s death, the new music styles 
of Haydn and Mozart obliterated the older 
ones. And in the 19th Century, when the 
works of Bach and Handel were reappraised, 
Telemann’s reputation was reduced to that of 
a prolific but superficial scribbler. In the 20th 
Century, however, a historically and aestheti- 
cally more correct opinion has been formed, 
largely through studies by Max Schneider and 
Romain Rolland. New editions of his work 
have appeared, especially since the 1930s, and 
the interest of players, conductors, and pub- 
lishers has increased. (W.G.B.)
m a j o r  w o r k s . Operas. More than 50, includ­
ing Der gedultige Socrates (first performed 1721); 
Der neu-modische Liebhaber Dämon (1724); 
Pimpinone (1725).

Oratorios and cantatas. Der Tag des Gerichts 
(1762); Ino (1766); Die Tageszeiten; Der Tod Jesu; 
Die Auferstehung Christi; Seliges Erwägen, 46 Pas­
sions.
Instrumental. Musique de table, productions 1- 

3 (published 1733); innumerable concerti, suites, 
quartets, and sonatas, for varying instrumental 
combinations.
b i b l i o g r a p h y . Martin Ruhnke, “G.P. Tele­
mann,” in Die Musik in Geschichte und Gegen­
wart (1966), a Condensed, but the best informed, 
report on Telemann’s life and works (in Ger­
man); Wolf Hobohm, “Verzeichnis des Telemann- 
Schrifttums,” in Beiträge zu einem neuen Tele- 
mannbild, pp. 83-95 (1963), a good Compilation of 
the major books and articles on Telemann; Werner 
Menke, Das Vokalwerk Georg Philipp Telemann’s 
Überlieferung und Zeitfolge (1942), a survey of Te­
lemann’s vocal compositions; Max Schneider, pref- 
ace to vol. 28 of Denkmäler Deutscher Tonkunst 
(1907), the first Telemann biography of the 20th 
Century, also containing Telemann’s autobiogra­
phies of 1718 and 1739; Romain Rolland, Voyage 
musical aux pays du passé, 2nd ed. (1920; A Mu­
sical Tour Through the Land of the Past, 1922); 
Erich Valentin, Georg Philipp Telemann (1952), a 
revised version of the author’s biography of 1931

(in German), and Telemann in seiner Zeit (1960); 
Richard Petzoldt, Georg Philipp Telemann (1967, 
Eng. trans. 1974), so far the most extensive Tele­
mann biography; Martin Ruhnke, “Relationships 
Between the Life and the Works of Georg Philipp 
Telemann,” The Consort, 24:271-279 (1967).
Telemark, f y lk e  (county), southeastem Nor­
way. Extending from the Hardangervidda (pla­
teau) in the northwest to the Skagerrak, an 
arm of the North Sea in the southeast, Tele­
mark covers an area of 5,913 sq mi (15,315 sq 
km). The mountains in the northwest become 
hills, interspersed with many long, narrow 
glacial lakes in the central portion, and rolling 
lowlands near the coast. Langesundsfjorden 
and other smaller inlets cut into the rocky 
coastline. Three of the many lakes, Bandak, 
Heddalsvatnet, and Norsjä, are connected by 
canals with Telemark’s county seat and main 
port, Skiën, in the southeast. The canal system 
also extends east almost into Vestfold f y lk e .  
Hydroelectric resources have been developed 
throughout the f y lk e , the largest project being 
at Rjukan, in the northeast. The economy is 
based on lumbering, fishing, the Chemical in­
dustry, manufacture of wood and paper prod­
ucts, mining (copper, iron, and molybdenum), 
farming and stock raising, and small diversi­
fied industries in the major towns. Pop. (1983 
est.) 161,944.
telemetry, highly automated Communica­
tions process by which measurements are 
made and other data collected at remote or 
inaccessible points and transmitted to receiv­
ing equipment for monitoring, display, and 
recording. Originally, the information was sent 
over wires, but modern telemetry more com­
monly uses radio transmission. Basically, the 
process is the same in either case. Among 
the major applications are monitoring elec- 
tric-power plants, gathering meteorological 
data, and monitoring manned and unmanned 
space flights.

The original telemetry Systems were termed 
supervisory because they were used to monitor 
electric power distribution. In the first such 
System, installed in Chicago in 1912, tele­
phone lines were used for transmitting data on 
the Operation of a number of electric-power 
plants to a central office. Such systems spread 
to other fields besides power networks and un­
derwent extensive improvements, culminating 
in the introduction in 1960 of the so-called 
interrogation-reply principle, a highly auto­
mated arrangement in which the transmitter- 
receiver facility at the measuring point auto- 
matically transmits needed data only on being 
signalled to do so. The technique is applied 
extensively throughout the world in such fields 
as oil-pipeline monitor-control systems and 
oceanography, in which a network of buoys 
transmits information on demand to a master 
station.

Aerospace telemetry dates from the 1930s, 
with the development of the balloon-borne 
radiosonde, a device that automatically mea­
sures such meteorological data as tempera­
ture, barometric pressure, and humidity and 
that sends the information to an Earth station 
by radio. Aerospace telemetry for rockets and 
satellites was inaugurated with the Soviet satel­
lite Sputnik, launched in 1957, and systems 
have grown in size and complexity since then. 
Observatory satellites have performed as many 
as 50 different experiments and observations, 
with all data telemetered back to a ground sta­
tion. The techniques developed in aerospace 
have been successfully applied to many indus­
trial operations, including the transmission of 
data from inside internal-combustion engines 
during tests, from steam turbines in Operation, 
and from conveyor beits inside mass-produc- 
tion ovens.

T e le m e te r in g  s y s te m s  a n d  c o m p o n e n ts . A 
typical telemetering system consists of an in­
put device called a transducer, a medium of 
transmission (usually radio waves), equipment
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for receiving and processing the signal, and 
recording or display equipment.

T h e  t r a n s d u c e r . The transducer converts 
the physical stimulus to be measured, such 
as temperature, Vibration, or pressure, into an 
electrical signal and thus operates as the ac- 
tual measuring instrument. Transducers can 
take many forms. They can be self-generating 
or externally energized. An example of the 
self-generating type is a Vibration sensor based 
on the use of a piezoelectric material— i.e . ,  
one that produces an electrical signal when 
it is mechanically deformed. Many externally 
energized transducers operate by producing an 
electrical signal in response to mechanical de­
formation. Typical physical inputs producing 
such deformations are pressure, mechanical 
stress, and acceleration. A simple mechani­
cal transducer-sensing device is a strain gauge 
based on the change in electrical resistance 
of a wire or a semiconductor material un­
der strain. Another externally energized trans­
ducer, called the variable-reluctance type, is 
one in which the magnetic circuit is broken by 
an air gap. The mechanical movement to be 
measured is used to change this air gap, thus 
changing the reluctance, or Opposition, to the 
production of a magnetic field in the circuit. 
The change in reluctance is then translated 
into an electrical signal.

Temperature sensors can be divided into 
two classifications: temperature-dependent re­
sistance elements and self-generating thermo- 
couples. Thermistors are of the first type; they 
have a high negative temperature coëfficiënt— 
i .e . , their resistance drops very rapidly as the 
temperature increases. The thermistor is small 
and provides rapid response to changes in tem­
perature. Thermocouples are wire junctions 
of dissimilar metals that produce an electrical 
current when heated; they have a very low 
output, and each must be used with a second 
thermocouple held at a constant cold temper­
ature for a reference point.

There are many types of specialized sensors 
and transducer systems. One is the previ­
ously mentioned radiosonde system, designed 
specifically to radio weather data from a bal­
loon to a ground station. Most weather-sensing 
and transmitting elements measure tempera­
ture, pressure, and humidity. In manned space 
probes, sensors for measuring such factors as 
the astronaut’s blood pressure, heartbeat, and 
breathing rate are employed. Sensors have also 
been developed to indicate the rate of flow of 
a fluid through a pipe.

C o m m u n ic a t io n s  l in k s . Communications fa­
cilities for telemetry consist primarily of ra­
dio or wire links. Alternatives such as light 
beams or sonic signals are used in a few cases, 
but environmental factors (e .g . , atmospheric 
obstructions) and local masking noises make 
them impractical for most applications.

Radio communication is used for aerospace 
work and for supervisory systems in which it 
is impractical to provide wire line links. For 
public utility installations in built-up areas, 
radio communication is usually mied out by 
the difficulty of finding antenna sites and un- 
obstmcted line-of-sight radio paths. In such 
cases, cables and line links are used.

An important consideration in radio links is 
the choice of operating frequency, a choice 
limited to bands allocated by international 
agreement. Propagation varies enormously 
over the range of frequencies involved. For 
aerospace applications in which transmissions 
must penetrate the atmosphere, the frequency 
range is 100 megahertz (100,000,000 cycles 
per second) to 10,000 megahertz. Line links 
for supervisory applications usually employ a 
comparatively narrow band. They may utilize 
the whole or only a section of a conventional 
voice channel with a bandwidth of 3,000 hertz 
(cycles per second). The link may be either a
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direct wire circuit or one of the channels in a 
carrier Communications system.

M u lt ip le x in g  a n d  s a m p lin g . A telemetry 
system ordinarily must handle more than one 
channel of information (e .g ., routine measure­
ments from an orbiting satellite, or flow rate 
and reservoir levels in a water-distribution 
network). These data-measurement channels 
are brought together by a process known as 
multiplexing, which combines the channels 
into one composite signal for transmission 
over the communication link. Multiplexing 
may be based on either a time division or a 
frequency division. In time division, channels 
are combined one after another in time se­
quence; in frequency division, each channel is 
assigned on an individually allocated, discrete 
frequency band, and these bands are then com­
bined for simultaneous transmission. Finally, 
data may be handled within the telemetry 
system in a continuous (analogue) or discrete 
(digital) way. The latter systems are relatively 
more complex because it is necessary to con­
vert analogue signals to digital form, a process 
known as encoding, for a purely digital ar­
rangement.

Time-division multiplexing involves a se- 
quential action in which samples are selected 
in turn from a number of different measure­
ment channels for transmission to the receiv­
ing point. In fixed cycle selection, a switching 
device connects a particular channel to the 
outgoing communication link in accordance 
with a pre-arranged sequence.

With a so-called address-reply system, data 
are sent only as a result of a command sig­
nal: sampling is in accordance with a prede- 
termined scanning program. The program is 
flexible because it can be arranged to meet 
priority requirements for information, as, for 
instance, when an alarm condition develops.

T r a n s m is s io n . A process called modulation 
is used to impress the information on the 
carrier frequency. Of the many design choices 
that must be made, that of the modulation 
method is among the most important. Not 
only does it have a direct influence on system 
performance but it also tends to define areas 
of design in both the sender and the receiver.

Modulation methods fall into two divisions. 
The first includes amplitude and frequency 
modulation (as in commercial AM and FM 
broadcasting) and related types. These re­
lated types include two pulse-based methods 
in which several pulses are spaced out in 
time, each pulse representing one informa­
tion channel. The two types are pulse-width 
(or pulse-duration) modulation and pulse-po- 
sition modulation. In the first, the information 
produces variations in the width (or duration) 
of the pulse; in the second, the Variation is in 
the position of the pulse with respect to time. 
In the second main class, pulse-code modu­
lation, the information is coded digitally into 
groups of pulses and then transmitted.

In most telemetering systems, modulation is 
carried out in two stages. First, the signal mod- 
ulates a subcarrier (a radio-frequency wave 
the frequency of which is below that of the 
final carrier), and then the modulated subcar­
rier in turn modulates the output carrier. Fre­
quency modulation is used in many of these 
systems to impress the telemetry information 
on the subcarrier. If frequency-division mul­
tiplexing is used to combine a group of these 
frequency-modulated subcarrier channels, the 
system is known as an FM/FM system.

P r o c e s s in g  th e  r e c e iv e d  s ig n a l. At the re­
ceiving end of the telemetry chain, two tasks 
must be performed: the original measurement 
data must be extracted from the received sig­
nal, and it must be presented or displayed in 
intelligible form. The extraction of the data 
takes place in two stages and is the reverse of 
the steps taken in producing the modulated

composite transmitting signal. Initial demod- 
ulation produces the modulated subcarrier; 
this subcarrier is then split up into its original 
measurement channels by demultiplexing (the 
reverse of multiplexing). The separated signals 
are fed individually to their respective points 
in the presentation system. Data is presented 
in “real time”—that is, at the instant the vari­
able is being measured—and in one or more 
recorded forms. Magnetic tape is the most 
widely used recording medium.

The presentation of aerospace data differs 
from that of supervisory data. For the routine 
requirements of the latter, formal diagram 
displays normally are provided, together with 
printout of the data by electric typewriter. 
Aerospace systems, on the other hand, being 
experimental in nature, generally display a 
wide range of measurements. Almost without 
exception, data are recorded in a form suit­
able for processing by computers.

S p e c ia l  a p p lic a t io n s  a n d  te c h n iq u e s . New 
applications of telemetry are constantly ap- 
pearing, particularly in the fields of research 
and scientific investigation. An important area 
is biomedical research, in which biological in­
formation is telemetered from inside patients 
by means of microminiature transmitters that 
are either swallowed or surgically implanted. 
External monitoring of body conditions can 
be carried out with surface transducers.

Another scientific area in which telemetry 
is applied is oceanography. In this case, un- 
manned instrumented buoys are interrogated 
by a central master station at appropriate in­
tervals. Both oceanographic data (e .g ., water 
temperature and salinity) and surface meteo­
rological information are recorded, ready to be 
transmitted to the master station in response 
to interrogation.

In mechanical engineering, information is 
transmitted from inside prime movers (e .g .,  
electric, gas, steam, and diesel engines) over 
various types of radio links to an extemal 
receiver. The information normally includes 
temperature and pressure.

Telemetry is often provided by television-like 
facilities usually employing a low-bandwidth 
communication link. This type of facility is 
advantageous when a visual indication is de­
sired of a process inaccessible to humans. 
Applications include rocket-motor testing and 
remote observation of operations with highly 
radioactive material.
teleological ethics (Greek te lo s , “end”; lo ­
g o s , “science”), theory of morality that derives 
duty or moral Obligation from what is good 
or desirable as an end to be achieved. It is op­
posed to deontological ethics (from the Greek 
d e o n , “duty”), which holds that the basic Stan­
dards for an action’s being morally right are 
independent of the good or evil generated.

A brief treatment of teleological ethics fol­
lows. For a füll treatment, s e e  macropaedia: 
Ethics.

Modem ethics, especially since the 18th- 
century German teleological philosophy of 
Immanuel Kant, has been deeply divided be­
tween a form of teleological ethics (Utilitari- 
anism) and deontological theories.

Teleological theories differ on the nature of 
the end that actions ought to promote. Eudae- 
monist theories (Greek e u d a im o n ia , “happi­
ness”), which hold that ethics consists in some 
function or activity appropriate to man as a 
human being, tend to emphasize the cultiva­
tion of virtue or excellence in the agent as the 
end of all action. These could be the classi­
cal virtues—courage, temperance, justice, and 
wisdom—that promoted the Greek ideal of 
man as the “rational animal”; or the the­
ological virtues—faith, hope, and love—that 
distinguished the Christian ideal of man as a 
being created in the image of God.

Utilitarian-type theories hold that the end 
consists in an experience or feeling produced 
by the action. Hedonism, for example, teaches

that this feeling is pleasure—either one’s 
own, as in egoism (the ljth-century English 
philosopher Thomas Hobbes), or everyone’s, 
as in universalistic hedonism, or Utilitarianism 
(the 19th-century English philosophers Jeremy 
Bentham, John Stuart Mill, and Henry Sidg- 
wick), with its formula the “greatest pleasure 
of the greatest number.” Other Utilitarian-type 
views include the claims that the end of ac­
tion is survival and growth, as in evolutionary 
ethics (the 19th-century English philosopher 
Herbert Spencer); the experience of power, as 
in despotism (the 16th-century Italian politi­
cal philosopher Niccolö Machiavelli and the 
19th-century German Friedrich Nietzsche); 
satisfaction and adjustment, as in Pragmatism 
(U.S. 20th-century philosophers Ralph Bar­
ton Perry and John Dewey); and freedom, 
as in Existentialism (the 20th-century French 
philosopher Jean-Paul Sartre).

The chief problem for eudaemonist theories 
is to show that leading a life of virtue will also 
be attended by happiness—by the winning of 
the goods regarded as the chief end of action. 
That Job should suffer and Socrates and Jesus 
die while the wicked prosper, as the Psalmist 
(73) points out, then seems unjust. Eudae- 
monists generally reply that the universe is 
moral and that, in Socrates’ words, “No evil 
can happen to a good man, either in life or 
after death,” or, in Jesus’ words, “But he who 
endures to the end will be saved.”

Utilitarian theories, on the other hand, must 
answer the charge that ends do not justify the 
means. The problem arises in these theories 
because they tend to separate the achieved 
ends from the action by which these ends were 
produced. One implication of Utilitarianism 
is that one’s intention in performing an act 
may include all of its foreseen consequences. 
The goodness of the intention then reflects 
the balance of the good and evil of these con­
sequences, with no limits imposed upon it by 
the nature of the act itself—even if it be, say, 
the breaking of a promise or the execution of 
an innocent man. Utilitarianism, in answer- 
ing this charge, must show either that what is 
apparently immoral is not really so or that, 
if it really is so, then closer examination of 
the consequences will bring this fact to light. 
Ideal Utilitarianism (G.E. Moore and Has­
tings Rashdall) tries to meet the difficulty by 
advocating a plurality of ends and including 
among them the attainment of virtue itself, 
which, as Mill affirmed, “may be feit a good 
in itself, and desired as such with as great 
intensity as any other good.”
teleology (from Greek te lo s , “end”; lo g o s , 
“reason”), explanation by reference to some 
purpose or end; also described as final causal- 
ity, in contrast with explanation by efficiënt 
causes only. Human conduct, insofar as it is 
rational, is generally explained with reference 
to ends pursued or alleged to be pursued; and 
human thought tends to explain the behaviour 
of other things in nature on this analogy, 
either as of themselves pursuing ends, or as 
designed to fulfill a purpose devised by a mind 
transcending nature. The most celebrated ac­
count of teleology was that given by Aristotle 
when he declared that a füll explanation of 
anything must consider not only the material, 
the formal, and the efficiënt causes, but also 
the final cause—the purpose for which the 
thing exists or was produced.

With the rise of modern science in the 16th 
and 17th centuries, interest was directed to 
mechanistic explanations of natural phenom­
ena, which appeal only to efficiënt causes; if 
teleological explanations were used, they took 
the form not of saying (as in Aristotelian 
teleology) that things develop toward the real- 
ization of ends intemal to their own natures 
but of viewing even biological organisms as 
machines ingeniously devised by an intelligent 
being. In the 18th Century, William Paley, a



Protestant apologist, gave classic expression to 
this kind of teleology.

Immanuel Kant’s K r i t ik  d e r  U r t h e ils k r a f t  
(1790; C r it iq u e  o f  Ju d g m e n t , 1892, with revi­
sion 1915, reprinted 1951) dealt at length with 
teleology. While acknowledging—and indeed 
exulting in—the wondrous appointments of 
nature, Kant cautioned that teleology can be, 
for man’s knowledge, only a regulative and 
not a constitutive principle; i .e . , a guide to the 
conduct of inquiry rather than to the nature 
of reality.

In the late 19th Century, controversy centred 
on whether the phenomena of growth, re- 
generation, and reproduction characteristic of 
living organisms could be explained in purely 
mechanistic terms. The vitalism of Hans 
Driesch, a German biologist and philosopher, 
according to which an Aristotelian entelechy, 
or immanent agency, must be postulated in 
every organism, found little support after his 
death. There remains, however, the question 
of whether biological processes can be ex­
plained in purely physicochemical terms, or 
whether the problems of structure, function, 
and organization necessitate some kind of tele­
ology. Organismic conceptions, such as those 
espoused in the mid-20th Century by Ludwig 
von Bertalanffy, an Austrian-Canadian theo­
retical biologist, have thrown these issues into 
a new perspective.
Teleorman, ju d e f  (district), south central Ro­
mania, occupying an area of 2,267 sq mi 
(5,872 sq km) and bounded on the south by 
Bulgaria. The Danube River drains eastward, 
constituting the southem border of the dis­
trict. The Vedea, Teleorman, Olt, and Nea- 
jlov rivers flow southeastward, emptying into 
the Danube. Lake Suhaia lies in the south. 
Alexandria (q . v . ) , the district capital, has in­
dustries that produce textiles and processed 
food. Tumu-Mägurele is a Chemical- and tim- 
ber-production centre. Machinery is manufac­
tured in Rosiori de Vede, and leather products 
are made in Zimnicea. Agricultural activities 
consist of livestock raising and cereal growing. 
A history museum is found in Alexandria, 
and Rosiori de Vede has a museum commem- 
orating’the 1907 révolution. Construction on 
a hydroelectric dam on the Danube River 
near Tumu Mägurele began in 1978. Videle, 
Balaci, and Cringeni are other towns. Highway 
and railway Connections extend throughout 
the district and focus on Alexandria, Turnu 
Mägurele, and Rosiori de Vede. A major 
highway connectioii between Bucharest and 
Craiova crosses the district. Pop. (1982 est.) 
510,523.
teleost, any member of the infraclass 
Teleostei, a large and extremely varied group 
of ray-finned fishes (about 20,000 species) con­
sidered to be the most advanced of the bony 
fishes. Members include the salmon, perch, 
eel, and sea horse.

A brief treatment of teleost follows. For full 
treatment, s e e  macropaedia: Fishes.

The most distinctive feature of teleosts is 
their homocercal tail. The dorsal and anal fins 
aid in swimming and turning, and paired pec- 
toral and pelvic fins stabilize the body. The 
body itself is slender and streamlined to offer 
least resistance to the water.

In addition to being an important food 
source, teleosts are a populär aquarium fish. 
So numerous are they and so varied in colour, 
pattems, and sizes that aquarium fish have 
become a profitable industry, supplying such 
interesting species as the live-bearing guppies 
and the camivorous piranhas of South Amer­
ica.

The habitats of teleost fishes are varied. 
Some species survive in the frigid Arctic and 
Antarctic oceans, but there are others that 
have adapted to hot springs in desert areas. 
The majority, however, live in temperate or 
tropical waters, both marine and freshwa­
ter. In general, teleosts remain in one habi­

tat throughout their life cycles and are well 
adapted to their environment. Some live their 
entire lives in one rainy season, when ponds, 
lakes, and rivers are full; when the dry season 
approaches, they lay eggs in the mud or sand 
that will hatch when the next rains arrivé. 
Other species, such as the salmon, hatch and 
develop in fresh water, then migrate to the sea, 
spending up to three years in the ocean be­
fore retuming to their birthplace, where they 
spawn and die.

Most teleosts lay eggs that either float in the 
ocean or sink to the bottom. Certain species 
hatch the eggs in their mouths, carrying them 
through the entire incubation period. A num­
ber of teleost families give birth to live young. 
Some of these hatch in the ovary, but oth­
ers hatch when relatively undeveloped and 
are nourished by a placenta-like organ of the 
ovary. A few hermaphroditic species such as 
the sea bass are able to produce both eggs and 
sperm.

Teleosts lead different kinds of lives. Some 
live in closely packed schools, while others 
live and hunt alone (usually the larger spe­
cies). A few species live in symbiotic relation­
ship with other fishes; the California goby, 
for example, performs cleaning services for 
shrimp in exchange for food. Several species 
of wrasse clean parasites from other fishes, 
and small South American catfishes clean the 
gill chambers of much larger catfish, entering 
their mouths and sometimes feeding on the 
gill chambers themselves.
telepathy, direct transference of thought from 
one person (sender or agent) to another (re­
ceiver or percipient) without using the usual 
sensory channels of communication, hence a 
form of extrasensory perception (esp). While 
the existence of telepathy has not yet been 
proved, some parapsychological research stud­
ies have produced favourable results using 
such techniques as card guessing with a spe­
cial deck of five sets of five cards. The agent 
may simply think of a random order of the 
five card symbols while the percipient tries 
to think of the order on which the agent is 
concentrating. In a general esp test the sender 
concentrates on the face of one card at a time 
while the receiver tries to think of the Sym­
bol. Both subjects are, of course, separated 
by a screen or some greater obstacle or dis­
tance. Scores significantly above chance are 
extremely rare, particularly as testing methods 
have become more rigorous.
telephone, device by which voice commu­
nication can be transmitted electrically over 
long distances by wire or by a combination of 
wire and radio. The word telephone, from the 
Greek roots të le , “far,” and p h o n ê , “sound,” 
was applied as early as the late 17th Century 
to the string telephone familiar to children 
and was later used to refer to the megaphone 
and the speaking tube; but in modern usage it 
refers solely to electrical devices derived from 
the inventions of Alexander Graham Bell and 
others.

A brief treatment of the telephone fol­
lows. For full treatment, s e e  macropaedia: 
Telecommunications Systems.

For international Statistical data on tele- 
phones, s e e  britannica world data  in the 
current B r it a n n ic a  B o o k  o f  th e  Y e a r .

The patent granted to Alexander Graham 
Bell in March 1876 (No. 174,465) for the 
development of a device to transmit speech 
sounds over electric wires is perhaps the most 
valuable ever issued. The general concepts in­
volved in the invention of the telephone—of 
speech sounds as a complex of vibrations in 
air that is transferrable to solid bodies and 
of the convertibility of vibrations to electrical 
impulses in conducting metals—had by then 
been understood for decades. Bell was but one 
of a number of workers racing to pull them 
together into a practical instmment for speech 
Communications. Bell’s telephone was not

615 telephone

very different from that of another American 
inventor, Elisha Gray, and not much different 
from the receiver of today. In the modern 
telephone, a transmitter translates the fluctu- 
ations in air pressure produced by a speaker’s 
voice into changes in the strength of an elec­
tric current by means of a diaphragm placed 
against a variable resistor; this varying electric 
current is relayed through wires (sometimes 
also through air in the form of radio waves) 
to a receiver, where it is translated back into 
sound waves by the interaction of an electro­
magnet and a diaphragm, which vibrates in 
response to the fluctuations of current in the 
electromagnet.

By 1887 there were already more than 150,- 
000 telephones in the United States, 26,000 
in the United Kingdom, 9,000 in France, 
and 7,000 in Russia. In 1979 there were
153,000,000 telephones in the United States 
alone. Such rapid growth was made possi­
ble by a number of technical achievements 
that greatly improved service and reliability. 
Long-distance telephony developed gradually 
as ways were found to overcome signal loss 
and distortion over long distances. In 1893 
the connection of Boston and Chicago seemed 
the limit for workable telephone communica­
tion. The development of amplifiers (called 
repeaters) that could be placed along the line 
made continent-spanning telephony possible, 
and from the late 1940s, microwave radio links 
were used to handle much overland transmis­
sion. Transoceanic service by shortwave relay 
was introduced in 1926. Transoceanic cable 
service was made possible by the development 
of long-lived repeaters to counteract signal loss 
over distance, and the first transatlantic cables 
were laid in 1956 from Scotland to Newfound­
land to Nova Scotia. Today, repeaters may be 
housed in Earth satellites in geosynchronous 
orbits (satellites that remain above a fixed 
spot on the surface) to amplify and relay mi­
crowave transmissions. A similar progress led 
from early manual switching by operators to 
high-speed computerized switching and rout­
ing of millions of simultaneous calls. A more 
recent development is the transmission of sig­
nals by laser light along optical fibres that are 
much thinner than copper wires.

In a telephone transmitter (located in the 
mouthpiece), the interaction of diaphragm 
and variable resistor introducés into an elec­
tric current fluctuations that are analogous to 
the vibrations of the speaker’s voice. If this 
current is then passed through wires or over 
the air without further manipulation, as it was 
in early telephony, it is an analogue trans­
mission. In modern telephony, transmission 
is digital. The original analogue current is 
sampled periodically (8,000 times per second) 
by a rotating switch. These brief samples of 
the current go into an encoder, which mea­
sures each one and transmits a reading in the 
form of a brief sequence of uniform pulses 
and pauses in a simple binary form. Thus, 
between the encoder and the decoder that 
reconstructs the original current from the dig- 
itized information at the receiving end, what 
passes through the telephone lines is not a 
continuously changing current but a sequence 
of pulses and pauses constituting a descrip­
tion of the current at intervals o f V8 000 of a 
second. The advantage to processing signals 
in this way is that it reduces the susceptibility 
of the message to noise and distortion. It is 
also economical; other messages can be simul­
taneously transmitted on the same line in the 
intervals between samples of the conversation 
in a technique called time multiplexing.

Telephone systems today are components of 
large interconnected telecommunications sys­
tems that also include television, telephoto, 
telegraph, and many other kinds of data 
transmission. The same general principles and
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methods hold for all types of transmission 
within the system, but with specific differences 
relating to the types of information being 
transmitted. Thus, while sufficiently faithful 
transmission of human speech by digital meth­
ods can be achieved if the rotary switch passes 
current to the encoder 8,000 times per sec­
ond, other types of transmission may require 
more or less frequent sampling. Television 
signals, for example, must be sampled every 
1/12,000,000 of a second. Systems have been 
demonstrated that can sample and accurately 
encode 500,000,000 times per second.
Telepinus (Hittite king): see Telipinus.
teleprinter, also called teletypewriter, or 
teletype, any of various telegraph instru­
ments that transmit and receive written mes­
sages and data via long-distance telephone 
cables or radio relay systems. The first such 
instrument was developed by Frederick G. 
Creed, a British inventor, in the late 1890s. 
The prototype of the modern teleprinter, how­
ever, was devised by Charles L. Krumm of 
the United States in 1907.

The teleprinter consists of a typewriter-like 
keyboard and a printer, powered by an elec­
tric motor. The two devices are coupled to the 
motor by clutches that are brought into Oper­
ation automatically when required. A message 
is sent by typing on the keyboard. Each key 
stroke generates coded electrical pulses, which 
are then routed by an electronic switching sys­
tem over an appropriate transmission line to 
the destination. There a receiving teleprinter 
decodes the incoming pulses and produces a 
message as a continuous line of type on a 
paper tape or in page form.

Teleprinters use either of two keyboard- 
coding schemes for message transmission. 
Some units use a Variation of the Baudot 
Code, in which a letter, number, punctuation 
mark, or symbol is represented by a combina­
tion of five “on” and “off” pulses. Depressing 
a key of the teleprinter keyboard actuates a 
set of five code bars that produces a pattern 
of pulses corresponding to the code combina­
tion of the particular character selected. Other 
teleprinters use a keyboard code called the 
American Standard Code for Information In- 
terchange (ASCII) that provides for seven code 
pulses. Teleprinters utilizing ASCII can trans­
mit messages at 100-150 words per minute.
telescope, device used to form images of 
distant objects. In the first telescopes, visi­
ble light was focused by refraction through 
lenses; in later instruments, the same result 
was obtained by reflection from curved mir­
rors. Since the 1930s, radio telescopes have 
been used to form images from radio waves 
emitted by celestial objects, and more recently 
other wavelength bands, notably the infrared 
and X-ray regions, have been exploited by ap- 
propriately designed telescopes.

A brief treatment of telescopes follows. For 
füll treatment, see macropaedia: Measure­
ment and Observation, Principles, Methods, 
and Instruments of.

The optical telescope was apparently in­
vented at the beginning of the 17th Century 
in Europe. Among the earliest of the optical 
systems were the Galilean telescopes, so called 
because they were modeled after the simple 
instruments built by Galileo. These telescopes 
consisted of two lenses mounted in a tube 
whose length was the difference between the 
focal lengths of the two lenses.

In 1611 the German astronomer Johannes 
Kepler proposed an improved version of the 
Galilean telescope, which became the basis 
for modern refracting instruments. The Kep- 
lerian telescope employed a convex eyepiece 
positioned in back of the focus, a feature that 
significantly enlarged the field of view. It also

increased the possibilities for magnification by
1,000 times or more.
Later developments in the refracting tele­

scope have been mainly matters of detail. By 
the end of the 19th Century this form of tele­
scope had reached its apogee in the 1-metre 
(40-inch) instrument built for Yerkes Obser­
vatory.

The reflecting telescope, in which light is 
gathered and focused by a mirror, came into 
its own after the British astronomer William 
Herschel used an instrument of this type to 
discover the planet Uranus in 1781. The re­
flector became the predominant astronomical 
instmment in the 20th Century. The world’s 
largest reflecting telescopes are the 6-metre 
(236-inch) instmment at the Special Astro- 
physical Observatory on Mount Pastukhov, 
Caucasus, U.S.S.R., and the 5-metre (200- 
inch) Haie reflector on Palomar Mountain in 
California, U.S.

Another type of optical system, a catadioptic 
telescope, which combines both a lens and 
a mirror, was invented in 1930 by Bernhard 
Schmidt of the Bergedorf Observatory in Ham­
burg. In the Schmidt telescope, a weak lens, 
called a correcting plate, is placed in front of 
a spherically curved mirror to correct its aber- 
ration. The result is an instmment with high 
light-gathering power, high resolution, and a 
wide field of view that is ideal for sky surveys.

The Earth’s atmosphere is transparent not 
only to visible light but also to radio waves 
extending from 1 mm (0.04 inch) to roughly 
10 m (33 feet). It was not until 1931, however, 
that this radio “window” was opened to as­
tronomical observations. Today, astronomers 
systematically study radio emissions from 
many kinds of celestial objects, including stars, 
galaxies, and quasars. The most familiar type 
of radio telescope is a radio reflector consist­
ing of a large parabolic antenna commonly 
known as a “dish.” The largest single instm­
ment of this kind is the 305-metre (1,000- 
foot) fixed dish of the Arecibo Observatory in 
Puerto Rico (see also radio telescope).

Since the early 1960s increasing efforts have 
been made to study the celestial sphere at other 
wavelength bands of the electromagnetic spec­
trum. Instmments similar to optical telescopes 
but more sensitive to radiation of wavelengths 
somewhat longer than visible light have been 
installed on high mountain peaks, such as 
Mauna Kea on the island of Hawaii, to make 
infrared observations. Infrared telescopes also 
have been carried high above the atmosphere 
by Earth-orbiting satellites.

Ultraviolet, X-ray, and gamma-ray obser­
vations can only be made from spacecraft, 
since the atmosphere is completely opaque to 
electromagnetic radiation of wavelengths less 
than about 3,000 angstroms. Ultraviolet tele­
scopes resemble reflectors, but their optical 
surfaces require special coatings that provide 
high reflectivity. A good example of such an 
instmment is the Hubble Space Telescope 
(HST). X-ray telescopes, on the other hand, 
differ radically in design from conventional 
optical Systems. Because of their extremely 
high energy, X-ray photons cannot be focused 
by lenses and will penetrate mirrors if they 
are arranged as in ordinary reflectors. Con- 
sequently, X-ray telescopes, such as the one 
on the HEAO-2 satellite (the so-called Ein­
stein Observatory), are equipped with highly 
polished, cylindrical mirrors mounted so as 
to reflect the incoming photons at a shallow 
grazing incidence angle (i.e., an extremely low 
angle, usually less than 4°) onto a focal plane; 
the image formed is recorded by an electronic 
detector. Similar grazing-incidence techniques 
are employed in gamma-ray telescopes. Such 
instmments are carried aboard orbiting satel­
lites to observe neutron stars, supernova rem- 
nants, galaxy clusters, and other high-energy 
cosmic Systems.
telescope, radio: see radio telescope.

Telesio, Bernardino (b. 1509, Cosenza, 
Kingdom of Naples [Italy]—d. October 1588, 
Cosenza), Italian philosopher and natural sci­
entist who inaugurated the Renaissance em- 
piricist reaction against the practice of reason­
ing without reference to concrete data.

Born of noble parentage, Telesio received a 
doctorate in 1535 and joined the group of 
thinkers known as the Accademia Cosentina. 
After nine years in a monastery, he lived in 
Naples and Cosenza. The first two books of his 
major work, De natura juxta propria principia 
(“On Nature According to Its Own Princi­
ples”), were published in 1565, and the com­
plete edition of nine books appeared in 1586. 
Although Telesio had been encouraged in his 
writings by contemporary Roman Catholic 
popes, this work and two minor works were 
on the Roman Catholic church’s Index of For­
bidden Books from 1596 until 1900.

The central proposition of De natura held 
that the only way to understand the things of 
the natural world was to study nature itself. 
This should be done, Telesio asserted, with 
attention to the physical properties of matter 
and to the aspects of heat and cold. He stated 
that matter is not “pure potency,” the concept 
ascribed to Aristotle, but rather a tangible da­
tum, and his studies of plants and animals led 
him to believe that heat is the source of life, a 
conclusion based on the warmth that he per- 
ceived. Cold complements heat as the other 
active principle that explains all natural phe­
nomena. Such a shift to evidence available to 
the senses, in place of the Aristotelian empha­
sis on conceptual analysis without reference

Telesio, engraving by Scarpati after a portrait by R. 
Pastena
By courtesy of the Biblioteca Nazionale, Naples

to sense data, led Francis Bacon (1561-1626) 
to call Telesio “the first of the moderns.” 

Despite his stress on the study of nature, 
however, and the relative lack of theological 
speculation in his works, Telesio also main­
tained a belief in God, the human soul, and 
immortality. Later philosophers who further 
developed his empirical method include the 
Italian thinker Tommaso Campanella and the 
English philosopher Thomas Hobbes.
Telesphorus, Sa in t  (d. c. 136, Rome; feast 
day January 5), pope from about 125 to about 
136. Telesphorus is said to have been a Greek, 
possibly from Calabria. Successor to St. Six­
tus I, he was the eighth pope and a witness 
to the persecution of Christians by the Ro­
man emperor Hadrian. He is considered the 
first pope after St. Peter to be martyred and 
is commemorated in the Greek and Roman 
churches.
Teletype, also called teletypewriter: see 
teleprinter.
teleutospore (fungus): see teliospore.
television, conversion of a scene in motion— 
with its accompanying sound—into an elec­
trical signal, transmission of the signal, and its 
reconversion into visible and audible images 
by a receiver.

A brief treatment of television follows. For



full treatment, see macropaedia: Broadcast­
ing.
For international Statistical data on televi­

sion, see BRITANNICA WORLD DATA ANNUAL.
The technology of television has been made 

possible by a quirk in human vision: images 
are retained by the retina for a brief time 
after they strike it. Making use of this phe­
nomenon, bits of a picture are displayed on 
a television screen fast enough that a viewer 
sees them assembled as complete pictures. By 
rapidly changing the pictures on the screen (a 
rate of between 25 and 30 pictures per second 
is sufficiënt), an illusion of motion is created.

In a television receiver a narrow beam of 
electrons bombards the back of a screen coated 
with a fluorescent compound in a scanning 
motion. The electrons cause the coating of the 
screen to light up with the desired brightness 
in each area of the picture. The electron beam 
scans across the screen in horizontal lines (525 
lines per picture in the United States and 625 
in Europe). Each picture is scanned twice, 
with altemate lines illuminated on each scan. 
This technique tricks the eye into ignoring 
the flicker effect caused by displaying succes­
sive images too slowly, because it doublés the 
number of images displayed.

Experimentation to create a workable televi­
sion system began in the late 19th Century. 
In 1884 Paul Nipkow, a German scientist, 
patented his ideas for a complete television 
system, the key to which was a rotating disc 
with holes in a spiral pattem. This provided 
an effective mechanical means of image scan­
ning that was used until electronic scanning 
was technically possible. Developments in the 
period from 1900 to 1920 produced early ver­
sions of the picture tube, methods of ampli- 
fying an electronic signal, and the theoretical 
formulation of the electronic-scanning princi­
ple; these later became the basis of modern 
television. In 1926 in England, John L. Baird 
first demonstrated a tme television system 
by electrically transmitting moving pictures. 
In 1932 the Radio Corporation of America 
demonstrated all-electronic television using a 
camera tube called the iconoscope (patented 
by Vladimir Zworykin in 1923) and a cathode- 
ray tube in the receiver.

By the early 1950s a colour-television system 
had been developed based on the idea of sepa- 
rating the black-and-white and colour signals. 
The black-and-white signal gives a high level 
of detail and can be received by all television 
sets. The colour signal is projected into the 
clear areas of the black-and-white signal, in 
much the same way that one fills colour into 
the outline of a child’s colouring book. This 
system also has the advantage of being com­
patible with black-and-white sets, which can 
still get a good picture from the same com­
bined signal.

Since the 1950s the improvements in colour- 
television technology have resulted in larger 
picture tubes with clearer images. In addition, 
a device for projecting television onto a large 
screen became available in the late 1970s. 
Machines that can record television signals for 
later playback or play recorded material from 
videotape cassettes or videodiscs have also be­
come common.
Television and Infra-Red Observation 
Satellite: see TIROS.
telex, international message-transfer service 
comprised of a network of teleprinters. Sub- 
scribers to the service can exchange written 
Communications and data directly with one 
another in nearly every part of the world. 
Telex systems in most countries are oper­
ated by government agencies responsible for 
postal, telegraph, or telephone service. In the 
United States, however, they are operated by 
the Westem Union Telegraph Company, a 
private Corporation.

Telex systems were initiated in Germany and 
several other European countries during the

early 1930s. By the end of the decade telex 
had developed into an international service. 
In 1962 Western Union established its Telex 
system in the United States. (The name Telex 
is a registered trademark in the United States.) 
Eight years later it acquired the Teletype­
writer Exchange Service (TWX), a telegraph 
exchange system that had been developed by 
the American Telephone and Telegraph Com­
pany in 1931. Western Union linked Telex 
and TWX in the Continental United States 
through a network of processing computer 
centres. Telex and TWX subscribers, how­
ever, cannot communicate directly with one 
another because the keyboard codes used by 
the teleprinters of the two Systems are differ­
ent, as are their transmission speeds. Telex 
teleprinters employ the Baudot code and send 
messages at about 67 words per minute, 
whereas TWX terminals utilize the American 
Standard Code for Information Interchange 
(ASCII) and transmit at speeds of up to 150 
words per minute. The processing computers 
that connect the two Systems, nonetheless, en- 
able their subscribers to exchange messages on 
a delayed basis by making suitable code and 
speed conversions. See also teleprinter.
Telford, new town in The Wrekin district, 
county of Shropshire, England. It lies north 
and east of the hill of The Wrekin (1,335 feet 
[407 m]). The original Dawley new town was 
designated in 1963 to draw off population and 
industry from the city of Birmingham and the 
adjacent industrial region known (because of 
its pollution-coated landscapes) as The Black 
Country, but in 1968 the area of the new 
town was enlarged to 30 square miles (78 
square km) and the official name changed to 
Telford new town. With intense development 
in housing and factory building in the area, 
its population was expected to reach 250,000 
by the year 2001. Pop. (1981) 103,646.
Telford, Thomas (b. Aug. 9, 1757, near West- 
erkirk, Dumfries, Scot.—d. Sept. 2, 1834, Lon­
don), versatile Scottish civil engineer whose 
crowning achievement was the design and 
construction (1819-26) of the Menai Bridge 
in Wales.

Telford began his career as a mason and 
educated himself to become an architect. In 
1786 he was appointed surveyor of public 
works for Shropshire, a post that entailed the

Suspension bridge, Conwy, Wales, by Thomas 
Telford, 1822-26
A.F. Kersting

construction of buildings and bridges. Among 
the spans he built in this era were three over 
the River Sevem, at Montford, Buildwas, and 
Bewdley, the second being of cast iron.

In 1793 Telford became agent and engineer 
to the Ellesmere Canal Company. His two 
great aqueducts, which carry this canal over 
the Ceiriog and Dee valleys in Wales at Chirk 
and Pont Cysylltau, employed a novel use of 
troughs of cast-iron plates fixed in the ma­
sonry. These brought him national fame. Em­
ployed in 1803 by the government to assist
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in the development of the Scottish Highlands, 
he was responsible for the Caledonian Canal; 
harbour works at Aberdeen, Dundee, and else- 
where; and the building of more than 900 
miles (1,450 km) of roads, including many 
bridges. Subsequently, in the course of im- 
proving the roads from Chester and Shrews­
bury to Holyhead, he built his two famous 
suspension bridges over the River Conwy and 
the Menai Straits (Wales).

Telford was then employed in improving 
and building canals to meet the threat of rail­
way competition; this work included a new 
canal from Wolverhampton to Nantwich and 
a new tunnel at Harecastle, Staffordshire, on 
the Trent and Mersey Canal. Among Telford’s 
other works were the Göta Canal in Sweden; 
the St. Katherine Docks, London; roads in the 
Scottish Lowlands; and the bridges over the 
Sevem at Tewkesbury and Gloucester. Telford 
was the first president of the Institution of 
Civil Engineers (founded 1818).

Consult
the

INDEX
first

telharmonium, also called d yn am ophone , 
earliest musical instmment to generate sound 
electrically. It was invented in the United 
States by Thaddeus Cahill and introduced in 
1906.
The electrophonic instmment was of the 

electromechanical type, and it used rotating 
electromagnetic generators (and thus was a 
predecessor of the Hammond organ) to pro­
duce electric impulses that were converted 
into sound by telephone receivers. It was soon 
superseded by more practical electronic in­
stmments.
Télimélé, town, westem Guinea, westem 
Africa. It is situated at the junction of trade 
routes from Kindia, Pita, Gaoual, and Boké. 
A trading centre (cattle, rice, millet, and or­
anges) for the Muslim Fulani (Peul) people 
of the Fouta Djallon plateau, it is also a re­
gional collecting point for livestock sent to the 
market in Conakry, the national capital (105 
miles [169 km] south-southwest). Pop. (1983 
prelim.) 25,951.
Telingäna, also spelled tela ng än a , or te- 
lengäna , also called a n d h r a , historie and 
linguistic region of peninsular India, compris­
ing the north-central and northeastern por- 
tions of present-day Andhra Pradesh state. 
The Dravidian Telugu tongue is chiefly spo­
ken there. The region was mied by the Andhra 
Buddhist kings (Sätavähanas) from the 3rd 
Century bc to the 3rd Century a d . The main 
towns in the region are Hyderäbäd, Warangal, 
Vijayawäda, Rajähmundry, and Vishäkhapat- 
nam.
teliospore, also called teleutospore, in 
fungi (division Mycota), a thick-walled, winter 
or resting spore of mst fungi (order Uredi- 
nales) bome in a fmiting stmcture (telium) 
from which a club-shaped stmcture (basid- 
ium) is produced.
Telipinus, also spelled telepinus (fl. 16th 
Century bc), last king of the Hittite Old King­
dom in Anatolia (reigned c. 1525-c. 1500 bc).

Telipinus seized the throne during a dynastie 
power struggle, and during his reign he at­
tempted to end lawlessness and to regulate the 
royal succession. His stipulations, now called 
the Edict of Telipinus, form one of the best 
sources available for a study of the Hittite Old 
Kingdom. In his edict, Telipinus designated 
the pankus (a general assembly) as high court 
in cases of constitutional crimes. In the case 
of murder, even the king was subject to its
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jurisdiction. The initiative seems to have been 
successful, for the stipulations of the edict 
were generally observed until the end of the 
New Kingdom (c. 1400-c. 1190 bc). Little eise 
is known of Telipinus’ reign, and historical 
records fail from his time until the beginning 
o f the 14th Century bc.
teil, also spelled tel, Arabic tall (“hill,” or 
“small elevation”), in Middle Eastern archae­
ology, a raised mound marking the site of an 
ancient city. For specific sites, see under sub­
stantive word {e.g., Hasi, Tel).

The shape of a teil is generally that of a 
low truncated cone. In ancient times houses 
were constmcted of either piled-up mud (pisé), 
lumps of clay pressed together (adobe), or 
(later) sun-dried or kiln-baked bricks strength­
ened with straw, gravel, or potsherds. All mud 
stmctures, however, crumble easily when ex­
posed to the elements, and that feature, com­
bined with the repeated Wholesale destmctions 
from man-made or natural causes, made re­
pairs and rebuildings frequent. Earlier debris 
was simply levelled off, and new buildings 
were erected on top. Thus most teils are strat­
ified, with the lower strata usually being older 
than those above them.

Two other terms, hüyük and tepe, have al­
most the same meaning as tall and are often 
used by archaeologists when referring to an­
cient sites in other parts of the Middle East.
Tel! (Arabic: Hill, or Mound): see under sub­
stantive word {e.g., Amarna, Teil el-), except 
as below.
T eil, W illiam , Swiss legendary hero who 
symbolized the struggle for political and indi­
vidual freedom.

The historical existence of Teil is disputed. 
According to populär legend, he was a peas­
ant from Bürglen in the canton of Uri in the 
13th and early 14th centuries who defied Aus­
trian authority, was forced to shoot an apple 
from his son’s head, was arrested for threat­
ening the governor’s life, saved the same gov- 
ernor’s life en route to prison, escaped, and 
ultimately killed the govemor in an ambush. 
These events, together with others, supposedly 
signalled the people to rise up against Austrian 
mle.

The classic form of the legend appears in 
the Chronicon Helveticum (1734-36), by Gilg 
Tschudi, which gives November 1307 as the 
date of Tell’s deeds and New Year 1308 as 
the date of Switzerland’s liberation. There is

William Teil shooting at the apple, woodcut from 
Ein Schönes Spiel. . .  von Wilhelm Thellen, by O. 
Schweitzer, 1698
By courtesy of the trustees of the British Museum; photograph, J.R. 
Freeman & Co. Ltd.

no evidence, however, for the existence of 
Teil; but the story of the marksman’s test is 
widely distributed in folklore. A close parallel 
is recorded in the Danish chronicle of Saxo 
Grammaticus (c. 1200), and the English bal­
lad of “William of Cloudeslee” is similar.

In the early Romantic era of nationalist rev­
olutions, the Teil legend attained worldwide 
renown through the stirring play Wilhelm Teil

(1804) by the German dramatist J.C. Friedrich 
von Schiller.
Teil Atlas, also called maritime atlas, 
French atlas tellien, Arabic tel al-atlas, 
range of the Atlas Mountains in North Africa, 
extending about 1,500 mi (2,400 km) from 
eastern Morocco through Algeria to Tunisia. 
In Morocco, from Ceuta west to Melilla (150 
mi), the er-Rif mountain range of the Teil 
Atlas faces the Mediterranean, and there, as 
along the whole coast eastward to Cape Bon, 
many mgged rocks rise dramatically above 
the general level. In Algeria there are five 
chief ranges, the highest being the Djebel 
Djurdjura, which reaches a height of 7,572 ft 
(2,308 m) at Lalla Khedidja. In Tunisia the 
Teil comprises discontinuous Coastal hills and 
an inland plateau, with high points rising to
4,500 ft, which is rich in minerals. In north­
ern Algeria the maritime range is the site of 
intensive oil exploration.
Teil el-Amarna style (Egyptian art): see 
Amama style.
Teil el-Muqayyar (Iraq): see Ur.
tellem figure (devotional image): see telum 
figure.
Teller, Edward, Hungarian ede teller (b. 
Jan. 15, 1908, Budapest), Hungarian-bom 
U.S. nuclear physicist who participated in 
the production of the first nuclear chain re-

Teller
By courtesy of the University of California Lawrence 
Berkeley Laboratory, Berkeley, Calif.

action (1941) and of the first atomic bomb 
(1945) and who led in the development of 
the world’s first thermonuclear weapon, the 
hydrogen bomb.

Teller was from a family of prosperous Hun­
garian Jews and was encouraged in intellectual 
pursuits at an early age. A precocious gift for 
mathematics and curiosity about the natural 
world characterized his formative years. Af­
ter attending the Institute of Technology in 
Budapest, Teller earned a degree in Chemical 
engineering at the Institute of Technology in 
Karlsruhe, Ger. He then went to Munich and 
Leipzig to earn a Ph.D. in physical chemistry. 
While a student in Munich he feil under a 
moving streetcar and lost his right foot. De­
spite this tragedy, Teller’s robust spirit and 
sense of humour, as well as his brilliant mind 
and arresting appearance, made him a striking 
figure throughout his life.

During the years of the Weimar Republic, 
Teller was absorbed with atomic physics, first 
studying under Niels Bohr in Copenhagen 
and then teaching at the University of Göt- 
tingen. In 1935 Teller and his bride, Augusta 
Harkanyi, went to the United States, where 
he taught at George Washington University, 
Washington, D.C. Following Bohr’s stunning 
report on atomic fission in 1939 and inspired 
by the words of President Roosevelt, who 
had called for scientists and statesmen to act 
together to defend “our science, our culture, 
our American freedom and our civilization,”

Teller resolved to devote his energies to devel­
oping nuclear weapons.

By 1941 Teller had taken out U.S. citizen- 
ship and joined Enrico Fermi’s team in the 
classic and successful experiment to produce 
the first nuclear chain reaction. Teller then 
accepted an invitation from the University of 
California at Berkeley to work on theoretical 
studies on the atomic bomb with J. Robert 
Oppenheimer; and when Oppenheimer set up 
the secret Los Alamos Scientific Laboratory 
in New Mexico in 1943, Teller was among the 
first men recruited. Although the Los Alamos 
assignment was to build a fission bomb, Teller 
digressed more and more from the main line 
of research to continue his own inquiries into 
a potentially much more powerful thermonu­
clear hydrogen fusion bomb. At war’s end he 
wanted the priority moved to the H-bomb. 
Hiroshima, however, had had a profound ef­
fect on most of the Los Alamos scientists, and 
few had the desire to continue in weapons.

Teller accepted a position with the Insti­
tute for Nuclear Studies at the University of 
Chicago in 1946 but retumed to Los Alamos 
as a consultant for extended periods. The So­
viet explosion of an atomic bomb in 1949 
made him more determined that the United 
States have a superbomb, but the Atomic En­
ergy Commission’s general advisory commit- 
tee, headed by Oppenheimer, voted against 
a crash program. The debate was settled by 
the confession of the British atomic scientist 
Klaus Fuchs that he had been spying for the 
Soviet Union since 1942. Fuchs had known 
of the U.S. interest in a superbomb. President 
Truman ordered the go-ahead on the weapon, 
and Teller laboured on at Los Alamos to make 
it a reality.

At the Oppenheimer security hearings in 
1954, Teller’s evidence was decidedly unsym- 
pathetic to his former chief. “I would feel 
personally more secure,” he told the inquiry 
board, “if public matters would rest in other 
hands.” Teller became estranged from Oppen­
heimer and many other scientists after this.

Teller was instrumental in the creation of 
the United States’ second weapons laboratory, 
at Livermore, Calif., concentrating on ther­
monuclear devices, and was its director for two 
years from 1958. At the same time he contin­
ued as professor of physics at the University 
of California in Berkeley. Teller resigned from 
Livermore in 1960 to devote more of his time 
to his crusade to keep the United States ahead 
in nuclear arms. He became an influential 
spokesman in atomic affairs and was a Cham­
pion of Project Plowshare, a federal govern­
ment program to find peaceful uses for atomic 
explosives. He maintained that means could 
easily be found to guard against radiological 
pollution from atomic power plants and un­
derground explosions. He advocated nuclear 
explosions to gain freer access to oil and gas 
and as a means to create harbours and ship 
canals.

In a major public statement in December 
1970, Teller urged the lifting of secrecy sur­
rounding much of the nation’s scientific re­
search, including work in nuclear science, in 
the interests of clarifying the national debate 
on the effects of science and technology on so­
ciety. In 1975 he was made director emeritus 
of Lawrence Livermore Laboratory (formerly 
Lawrence Livermore Radiation Laboratory). 
He continued his research in nuclear physics 
and published several studies. The most no­
table among these was Energy from Heaven 
and Earth (1979), in which he discussed the 
origins and present and future uses of all forms 
of energy with due attention to the environ­
mental, economie, and safety considérations 
relevant to each. (P.Mi./Ed.)
b i b l i o g r a p h y . Two works by Teller are T h e  
L e g a c y  o f  H iro sh im a  (1962), with Allen Brown, 
the story of the development of the hydrogen 
bomb; and T h e R elu c ta n t R ev o lu tio n a ry  (1964), a



discussion of nuclear weaponry and the cold war. 
For information on Teller, see Stanley A. Blum­
berg and Gwinn Owens, E n e rg y  a n d  C onflict: Th e  
L ife  a n d  T im es  o f  E d w a r d  T e ller (1976).
Téllez, Gabriel: see Tirso de Molina.
Tellicherry, town, Cannanore district, north­
em Kerala state, southwestem India. Built on 
low hills running toward the sea, it was estab­
lished in 1683 by the British for the pepper 
and cardamom trade and was their first set­
tlement on the Malabar Coast. A fort was 
built in 1708 and was attacked unsuccessfully 
by the Indian mier and military commander 
Hyder Ali of Mysore in 1781. Tellicherry is 
still a major port for pepper, coffee, sandal­
wood, and coconuts. It has a thriving fumiture 
industry as well as coffee-curing, rope- and 
mat-making, and other industries. It is the site 
of Government Brennen College (established 
1862). Pop. (1981) town, 75,561; metropoli­
tan area, 98,704.
Tellier, Frangois-Michel Le: see Louvois, 
Francois-Michel Le Tellier, marquis de.
Tellier, Michel Le: see Le Tellier, Michel. 
Telloh (Iraq): see Lagash.
telluric current, also called earth current, 
natural electric current flowing on and be­
neath the surface of the Earth and generally 
following a direction parallel to the Earth’s 
surface. Telluric currents arise from charges 
moving to attain equilibrium between regions 
of differing electric Potentials; these differences 
in potential are set up by several conditions, 
including very low-frequency electromagnetic 
waves from space, particularly from the mag- 
netosphere incident upon the Earth’s surface, 
and moving charged masses in the ionosphere 
and the atmosphere. Telluric currents are of­
ten used by geophysicists to map subsurface 
stmctures, such as sedimentary basins, lay- 
ered rocks, and faults. An anomalous current 
density or gradiënt may be indicative of a 
subsurface stmctural feature.
tellurium (Te), semimetallic Chemical ele­
ment in the oxygen family (Group Via of the 
periodic table), closely allied with the element 
selenium in Chemical and physical properties. 
Discovered in 1782 by Franz Joseph Müller 
von Reichenstein, a mining inspector in Tran­
sylvania, tellurium is not an abundant ele­
ment, although it is widely distributed around 
the world. It is rarely found in the uncom- 
bined state, usually occurring as tellurides of 
copper, lead, silver, gold, iron, or bismuth. 
The chief sources from which the element is 
extracted are the slimes from copper and lead 
refineries in addition to flue dusts from the 
processing of telluride gold ores.

Tellurium exists in two forms: a silvery-white, 
brittle, crystalline solid that has a metallic 
lustre and an amorphous powder that is dark 
gray to brown. The element is not very metal­
lic in character; it is a poor conductor of 
heat and only a fair conductor of electricity. 
Tellurium bums in air or in oxygen with a 
blue-green flame, forming the dioxide (T e02); 
it is unaffected by hydrochloric acid, but ei­
ther nitric acid or aqua regia (a mixture of 
nitric acid and hydrochloric acid) oxidizes it 
to tellurous acid (H2T e0 3); it reacts with the 
halogens (fluorine, chlorine, bromine, and io- 
dine) to form halides; and it combines with 
most metals at elevated temperatures to form 
tellurides.

Although there are adequate supplies of the 
element, no single use has been developed that 
creates a large demand for it. Small amounts 
of tellurium increase the ductility of aluminum 
alloys, the hardness and tensile strength of tin 
alloys, and the machinability of stainless steel 
and copper; in lead and in manganese-mag- 
nesium alloys, it increases resistance to corro­
sion. Bismuth telluride and lead telluride are 
semiconducting materials that have been used

in thermoelectric devices either as sources of 
electricity or for cooling purposes.
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Tellus, also called terra mater, ancient 
Roman earth goddess. Probably of great antiq­
uity, she was concerned with the productivity 
of the earth and was later identified with the 
mother-goddess Cybele. Her temple on the Es- 
quiline Hill dates from about 268 bc. Though 
she had no special priest, she was honoured in 
the Fordicidia and Sementivae festivals, both 
of which centred on fertility and good crops. 
See also Great Mother of the Gods.
Teloekbetoeng (Indonesia): see Telukbetung.
telosporidian, any spore-forming protozoan 
of the class Telospora (sometimes called Telo- 
sporida), characterized by naked or encapsu- 
lated spores and no polar capsules. The life 
cycle typically altemates between asexual and 
sexual phases; the latter produces infective 
stages (sporozoites) in which the parasites are 
usually transferred to new hosts. The sporo- 
zoite undergoes a period of multiple division 
before it produces gametes that unite sexually 
to form spores.
Telstar, series of Communications satellites 
whose successful launching, beginning in 
1962, inaugurated a new age in electronic 
Communications. The idea of a Communica­
tions satellite had been put forward first by

Telstar 2 Communications satellite
By courtesy of Bell Telephone Laboratories

British author Arthur C. Clarke in a mag­
azine article in 1945. The first experiment 
was made in 1960 by John Robinson Pierce 
of Bell Telephone Laboratories in the United 
States, who seized the opportunity presented 
by the planned launching of Echo 1 (q.v.), an 
aluminum-coated balloon satellite. At Pierce’s 
instigation, Echo was equipped to receive tele­
phone signals and reflect them back to Earth. 
Telstar, a far more sophisticated conception, 
was designed to amplify a signal received from 
the ground and to relay it back to another 
ground station. Weighing only 170 pounds 
(77 kilograms), it was powered by nickel-cad- 
mium batteries, recharged by 3,600 solar cells, 
and contained more than 1,000 transistors. 
Its heart was a travelling-wave tube capable 
on its own of amplifying signals 10,000 times, 
and far more with the aid of other compo­
nents. Following Telstar’s launch on July 10, 
1962, a giant movable hom antenna near An-
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dover, Maine, locked onto the satellite when 
its shifting orbit (apogee 3,500 miles [5,600 
kilometres]) reached an appropriate point. 
Minutes later the first television pictures were 
transmitted across the Atlantic and received, 
via relay stations in England and France, on 
European television sereens. Telephone, tele­
graph, data, telephoto, and facsimile transmis- 
sions were also successfully made.

Telstar operated successfully until February 
1963, when it ceased to communicate, prob­
ably as a result of radiation from the Van 
Allen beit, through which the satellite con- 
stantly passed in its elliptical orbit. Telstar 2, 
a heavier but basically similar satellite, was 
launched on May 7, 1963, into a higher or­
bit (apogee 6,700 miles [10,720 kilometres]). 
Successors to Telstar were placed in higher 
circular orbits, permitting them to keep fixed 
positions in respect to the Earth; three such 
satellites can provide continuous transmission 
to practically all points on the globe.
Telugu language, language of the Dravid­
ian family, spoken in southeastem India; it is 
the official language of the state of Andhra 
Pradesh. There are several distinct regional 
dialects in Telugu, as well as three social di­
alects—Brahmin, non-Brahmin, and Harijan 
(Untouchable). The formal, or literary, lan­
guage is also distinct from the spoken dialects, 
a Situation known as diglossia. Telugu, like 
the other Dravidian languages, has a series of 
retroflex consonants (e.g., (, d, n; sounds pro- 
nounced with the tip of the tongue curled back 
against the roof of the mouth), and it indicates 
such grammatical categories as case, number, 
person, and tense with Suffixes. Reduplication 
(repetition of words or syllables to create new 
forms) is common—e.g., pakapaka “suddenly 
bursting out laughing,” garagara “clean, neat, 
nice.”

Written materials in Telugu date from 633, 
and literature begins with a version of the 
Hindu epic the Mahäbhärata by the Telugu 
writer Nannaya, dating from the lOth or 1 Ith 
Century. The Telugu script is derived from 
that of the Calükya dynasty (6th Century) and 
is related to that of Kannada.
Telugu literature, body of writings in Tel­
ugu, a Dravidian language spoken in an area 
north of Madras, India, and running inland to 
Bellary. The literature, beginning in the lOth 
or 1 Ith Century, is mainly poetry and secular 
and religious epics, with the sataka (“Century” 
of verses) as a very populär form. Telugu liter­
ature flowered in the early 16th Century under 
the Vijayanagar Empire, of which Telugu was 
the court language. From the 19th Century, 
experiments were made in such Westem liter­
ary forms as the novel.
Teluk Intan, formerly teluk  anson , port, 
southem Perak state, West Malaysia (Malaya), 
on a deltaic peninsula formed by the conflu­
ence of the Perak and Bidor rivers, where the 
Perak tums westward to meander through a 
silting estuary of the Strait of Malacca. For­
merly called Telong Melintang, the port was 
renamed in the 1880s for Lieut. Gov. George 
Anson of Penang (now Pinang). It is now 
an administrative centre and an important 
petroleum depot. Active in Coastal trade, it 
ships tin (from the Kinta Valley), mbber, and 
copra. Mandarin oranges are grown, and the 
Bagan Datoh Peninsula at the mouth of the 
Perak is an area of coconut plantations. The 
rail spur (1895) with Tapah, 20 mi (32 km) 
northeast, was relaid in 1946, after its rails 
were removed during the Japanese occupa­
tion. Pop. (1980) 49,148.
Telukbetung, Dutch teloekbetoeng, town 
and port, Lampung propinsi (province), In­
donesia, on the southem coast of Sumatra at 
the head of Teluk (bay) Lampung. The erup-
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tion of the volcano Krakatoa in 1883 virtually 
destroyed the town. Between 1905, when im- 
migration began, and the mid-1960s, the Pro­
portion of persons of Javanese and Sundanese 
ancestry in the district rose to about one- 
third. Telukbetung is the chief port for the 
area, with exports of rubber, coffee, cinchona, 
pepper, and fibres. There are road and rail 
connections inland (through its twin city, Tan­
jung Karang), an airport, and ship services to 
Merak on Java. Pop. (1980) Tanjung Karang- 
Telukbetung municipality, 284,275.
telum figure, also spelled tellem figure, 
small, devotional image carved from wood or 
stone, probably used in private rather than 
communal ancestor worship in primitive soci­
eties. T e lu m  figures are known on the north- 
western coast of New Guinea and in the 
Dogon art of The Sudan. Extant examples 
from both regions are rare, probably because 
they were summarily carved and thus had less 
intrinsic value than the more carefully exe­
cuted statues used in fertility rites or formal 
ceremonies of ancestor worship.

In The Sudan the figures were commonly 
placed in open grottoes. Both wooden and 
stone te lu m s  have been discovered in New 
Guinea. There are some fine wooden examples 
from the region of Astrolabe Bay, in which 
the facial features are strongiy delineated. Not 
as well preserved, only one complete example 
of a stone te lu m  from New Guinea is known. 
Almost certainly, these New Guinea te lu m s  
are not merely representations of human pro-

Wooden telum figure from Bogadjim,
Astrolabe Bay area, northeast coast of 
Papua New Guinea; in the collection of 
N. Heinrich, Stuttgart, Ger.
By courtesy of N. Heinrich, Stuttgart, Ger.

genitors but images of divinities that were 
worshiped by the natives as their mythical an- 
cestors.
Tem (Egyptian god): s e e  Atum.
Tema, city and port, southeastem Ghana, sit­
uated on the Gulf of Guinea (Atlantic Ocean). 
By 1950 Takoradi and Ghana’s older open- 
sea ports proved unable to handle Ghana’s 
increased international trade. Construction of 
a second deepwater harbour was needed to 
specifically serve the eastern part of the coun­
try and the Volta River basin. Tema was cho­
sen in 1951 for its proximity to the Volta and 
Accra rivers, its local supplies of construction 
materials for breakwaters, and its deep off­
shore waters that minimize dredging. Opened

Fish market in Tema, Ghana
Jacques Jangoux

formally in 1962, Tema encloses 410 acres 
(166 hectares) of sea and represents Africa’s 
largest man-made harbour. There are 3 miles 
(5 km) of breakwaters, 12 deepwater berths, an 
oil-tanker berth, and a dockyard, warehouses, 
and transit sheds. A separate fishing harbour 
with cold-storage and marketing facilities is 
east of the lee breakwater. The government 
acquired 64 square miles (166 square km) of 
land north of the harbour and entrusted it to 
the Tema Development Corporation (1952). 
The “New Town” that was subsequently built 
on the site was planned as an industrial-res- 
idential complex comprising aluminum and 
Chemical works, oil refinery, cocoa and veg­
etable oil factories, auto-assembly plant, tex­
tile mill, cement plant, steel works, and other 
enterprises. There was a large influx of popula­
tion beginning in the 1960s owing to the em­
ployment opportunities, but the Corporation 
was unable to construct housing and provide 
other services to meet the needs of this migra- 
tion. The result was the creation near Tema 
in an area called Ashiaman of a large slum 
area consisting of shacks, with open sewage 
in the muddy streets. The slum area has per- 
sisted despite building projects undertaken by 
the Tema Municipal Council. Pop. (1987 est.) 
109,975.
Témbi (Greece): s e e  Tempe, Vale of.
Tembu, also spelled thembu, Bantu-speak- 
ing people who inhabit the upper reaches of 
the Mzimvubu River; formerly a part of the 
extreme eastem Cape Province, South Africa, 
the area is now part of Transkei, a not intema- 
tionally recognized, independent Black State 
set up by the South African government in 
pursuit of its policy of apartheid. The Tembu 
speak a dialect of Xhosa, a Bantu language 
of the Nguni group that is closely related to 
Zulu.

In the early years of the 19th Century the 
Tembu shared the cultural pattems associated 
with other Nguni-speaking groups, including 
patrilineal descent and virilocal residence sys­
tems; exogamous marriage with the payment 
of bridewealth (lobola) in cattle; and a di­
vision of labour in which women engaged 
mainly in hoe agriculture, cultivating millet 
and corn (maize), while men practiced an­
imal husbandry. In the early and mid-19th 
Century, however, the Tembu were caught be­
tween expansion of European settlement from 
the Southwest and the demographic and polit­
ical dislocations caused by the Mfecane (“the 
Cmshing”) that occurred with the Expansion 
of the Zulu state under Shaka from their 
northeast. In 1825 a group of Mfengu refugees, 
fleeing southwards from the Zulu, defeated the 
Tembu. At the same time, the Tembu were 
pressed by a growing Xhosa population that 
was unable to expand into new lands because

of the steady expansion of European settlers 
from the west.

One by one the Xhosa groups were defeated 
by the Europeans, and the remaining Xhosa 
and Tembu were restricted to a shrinlang geo­
graphical zone. Finally, in 1857, these pres­
sures resulted in the cataclysmic cattle-killing 
episode, which occurred after a young girl had 
a vision that foretold the end of the Euro­
pean presence in the area if the people killed 
their cattle and destroyed their foodstuffs. As 
a result of their obedience to this vision, 
many Xhosa and Tembu died of starvation. 
With their domestic economy shattered, many 
Tembu and Xhosa had to leave the land to 
become migrant labourers.

Although they were never conquered by an 
army, the reputation of the Tembu chiefs 
suffered a decline after 1857. The British gov­
emor, Sir George Grey, was able to appoint 
European magistrates in Tembu country who 
came to be accepted as alternatives to the 
chiefs by many of the people. The work of 
Christian missionaries accelerated the erosion 
of the traditional Tembu way of life and their 
stmctures of authority. They split into pro­
gressives, or “School” people, who favoured 
modernization along western lines; and tradi- 
tionalists, or “Red” people, so named because 
of their use of red ochre in decorations, who 
spurned modem values and followed tradi­
tional ways.

Like the other peoples of South Africa, the 
Tembu have joined in the labour migrations 
that have characterized the South African 
economy since the establishment of the gold 
mines in the Witwatersrand in 1886. The 
people living in the areas of Tembuland have 
thus become increasingly dependent upon re- 
mittances sent home by migrant labourers 
for their survival. This dependence has been 
heightened by a decline in the ecological 
health of the area because of overpopulation, 
overgrazing, and soil erosion.
Temen (people): s e e  Temne.
temenggong, in the traditional Malay States, 
an official responsible for maintaining law 
and order and for commanding the police and 
army. This important nonhereditary position 
became delineated during the development 
of the 15th-century Malaccan state, which 
emerged as an intermediate point in the trade 
between India, China, and Southeast Asia.

The te m e n g g o n g  was instmmental in main­
taining the peaceful domestic conditions that 
were a prerequisite for the state’s prosperous 
commerce. His duties included keeping the 
peace, caring for criminals, building jails, pa- 
trolling city streets, and assuring the accuracy 
of weights and measures in the marketplace. 
In Malacca the te m e n g g o n g  occupied a seat in 
the all-important inner Council of Four and 
ranked second only to the b e n d a h a r a , or chief 
minister, of whose family he usually was a 
member. Although Malacca’s greatness waned 
after the 15th Century, its administrative stmc­
ture, including the office of te m e n g g o n g , was 
adopted by other Malay States, where it flour­
ished and survived into the 19th Century.
Temerloh, town, central West Malaysia 
(Malaya), on the Pahang River. The town’s 
residents are primarily engaged in mbber tap- 
ping and paddy (rice) farming. Local villagers 
ferry downriver to trade their produce at a 
market near the town mosque. Temerloh is 
a transit point for ferries bound for Pekan 
on the east coast or southward to Tasek Bera 
(“pale lake”), a swamp area inhabited by tigers, 
elephants, crocodiles, and other wildlife. The 
Temerloh bridge, subject to inundation by 
monsoonal floodwaters that affected the area’s 
only highway access to the east and west 
coasts, was replaced by a high bridge in 1973. 
Pop. (1980) 8,176.
Ternes River (Romania-Yugoslavia): s e e  
Timis River.5



Temesvär (Romania): see Timi§oara.
Temin, Howard Martin (b. Dec. 10, 1934, 
Philadelphia, Pa., U.S.), American virologist 
who in 1975 shared the Nobel Prize for Phys­
iology or Medicine with his former professor 
Renato Dulbecco and another of Dulbecco’s 
students, David Baltimore, for his research in 
cancer.

While working toward his Ph.D. under Dul­
becco at the California Institute of Technol­
ogy, Temin began investigating how the Rous 
sarcoma virus causes animal cancers. One 
puzzling observation was that the virus, the 
essential component of which is ribonucleic 
acid (RNA), could not infect the cell if the 
synthesis of deoxyribonucleic acid (DNA) was 
stopped. Temin proposed in 1964 that the 
virus somehow translated its RNA into DNA, 
which then redirected the reproductive activ­
ity of the cell, transforming it into a cancer 
cell. The cell would reproduce this DNA along 
with its own DNA, producing more cancer 
cells.

Skeptics pointed out that Temin’s Suggestion 
contradicted the contemporary tenet of molec­
ular biology: that genetic information always 
passed from DNA to RNA, rather than the 
reverse. But in 1970 both Temin and Balti­
more proved Temin’s hypothesis correct. They 
identified an enzyme (reverse transcriptase) in 
the virus that synthesizes DNA that contains 
the information in the viral RNA.

Temin obtained his Ph.D. in 1959, and af­
ter spending another year with Dulbecco, he 
joined the faculty of the University of Wis­
consin in Madison, where he became, suc- 
cessively, associate professor, full professor, 
Wisconsin Alumni Research Foundation Pro­
fessor of Cancer Research, and American Can­
cer Society Professor of Viral Oncology and 
Cell Biology.
Temirtau, city, Karaganda oblast (province), 
Kazakh S.S.R., situated on the Samarkand 
Reservoir of the Nura River. The settlement, 
a satellite city of Karaganda, came into be­
ing when the reservoir was constmcted in 
1934; until 1945 it was known as Samarkand- 
sky. Later, small industrial undertakings were

built there. In World War II a steel mill us­
ing scrap metal was established, and by 1945 
the city already had more than 25,000 in­
habitants. The huge Karaganda Metallurgical 
Works produced its first pig iron in 1960— 
61 and was still being expanded in the 1970s, 
when it had become one of the largest iron 
and steel plants in the Soviet Union. The 
Chemical industry includes a synthetic-mbber 
works and a Chemical plant producing a major 
share of the Soviet Union’s calcium Carbide. 
Pop. (1989 prelim.) 212,000.
Temminck’s cat, Asian mammal of the cat 
family, a species of golden cat {q.v.).
temmoku ware, temmoku also spelled ten- 
moku: see Chien ware.
Temne, also spelled temen , or timni, peo­
ple of northwest Sierra Leone who speak a 
language of the West Atlantic branch of the 
Niger-Congo family. The Temne are mainly

farmers whose staple crop is rice, supple­
mented by peanuts (groundnuts), cotton, cas­
sava, and millet; cash crops are palm kerneis 
and kola nuts. Rice, cattle, and goats are im­
portant. The household consists of a husband 
and his wife or wives, their children, and other 
dependents. A Temne settlement contains a 
central meetinghouse surrounded by circles of 
mud-and-wattle houses with thatched roofs. 
Inheritance and succession are govemed by 
patrilineal descent.

The Temne are divided into numerous in­
dependent chiefdoms, each govemed by a 
paramount chief. Chiefdoms are divided into 
sections govemed by subchiefs and containing 
one or more villages or hamlets. The village 
in tum is under the authority of a headman, 
formerly a descendant of the village founder 
but now an elected official.

The chief’s office is partly religious, and he is 
sometimes a member of the ragbenle and poro 
male secret societies. In the southem part of 
Temne country, where these associations are 
strongest, one or the other society conducts 
the installation of the chief. The ragbenle is 
also responsible for curing certain diseases and 
performing ceremonies to promote the growth 
of crops. The women’s bundu society mainly 
prepares girls for marriage. Traditional reli­
gious beliefs in a supreme god and in nature 
and ancestral spirits are declining, being re­
placed by Christianity and Isläm.
Temora, town, south-central New South 
Wales, Australia, in the Westem Slopes dis­
trict of the fertile Riverina. Founded in 1879 
during a gold rush, the town derives its name 
from a Celtic term meaning “an eminence 
commanding a wide view.” Proclaimed a mu­
nicipality in 1891, it is now a major rail 
junction and a storage and shipment centre 
for wheat grown in the Riverina. The town 
also handles fat lambs and cattle, has meat- 
freezing plants and flour mills, and manufac­
tures clothing, piaster, and bricks. It has rail 
and air links to Sydney (214 miles [344 km] 
northeast). Pop. (1986) 4,295.
Tempe, city, Maricopa county, southem sub­
urb of Phoenix, on the Salt River, in south- 
central Arizona, U.S. First settled (1872) by

Charles Hayden, father of former Arizona 
senator Carl Hayden, it was called Hayden’s 
Ferry until renamed (1880) for the Vale of 
Tempe, Greece. It is the site of Arizona State 
University. Grady Gammage Memorial Au­
ditorium, designed by Frank Lloyd Wright, 
is on the campus. After World War II there 
was marked residential and economic growth 
with light-industrial development. Agriculture 
(through the Salt River Irrigation Project) also 
remains a basic economic factor. Since 1971 
Tempe has been the host of the Fiesta Bowl 
(college football). Inc. town, 1894; city, 1964. 
Pop. (1988 est.) 145,280.
Tempe, Vale of, Modern Greek témbi, nar­
row valley between the Southern Olympus and 
northem Ossa massifs of northeastern Thes- 
saly. It is surrounded by cliffs that rise to 1,650 
feet (500 m) on the south; in places it is only 
90 to 165 feet (25 to 50 m) wide, reaching a 
maximum of about 5 miles (8 km). Legends
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attribute its formation to both an earthquake 
and cleaving by the trident of the sea god, Po­
seidon; geologists believe the grassy defile or 
gorge to be a fracture ravine carved by local 
stream action. Sometime in the Quatemary, 
or recent alluvium, period, the stream eroded 
back sufficiently to capture the Larissian Lake, 
which dammed up the Piniós River; as the 
present Témbi, it subsequently found its way 
through the vale to the Gulf of Thérmai of 
the Aegean Sea.

Inspired by the lushness of its Vegetation, the 
ancient Greeks dedicated Tempe to the cult 
of Apollo, who, legend says, purified himself 
in the waters of the Piniós after killing the 
serpent Python. A temple was built in a recess 
on the right bank, and every eighth year a 
procession came from Delphi to gather sacred 
laureis awarded to the Victors of contests.

Providing access from the coast of Macedo- 
nian Greece to the Thessalian plain, the vale 
has been a traditional invasion route. Known 
to the Byzantines as Lykostomo (“Wolf’s 
Mouth”), it was called Bogaz (“Gorge”) by 
the Turks. The mins of castles and fortifica­
tions extending from the Roman period to the 
European Middle Ages mark strong points of 
Tempe, which the Greeks attempted to defend 
in 1941 during the German invasion.
Tempelhof, district of Berlin, Ger. It is the 
site of an airport that became well known 
during the Soviet blockade of West Berlin 
(1948-49): the airport was enlarged to serve 
as the main terminus for regulär Allied airlifts 
of supplies. In September 1975 the new Tegel 
Airport became West Berlin’s only civilian 
airport, and until 1990 Tempelhof Airport ac- 
commodated only U.S. military aircraft. Ap­
pliances, machinery, phonographs, and metal 
products are manufactured in the Tempelhof 
district. Pop. (1986 est.) 162,100.
tempera painting, painting executed with 
pigment ground in a water-miscible medium. 
The word tempera originally came from the 
verb temper—that is, “to bring to a desired 
consistency”; dry pigments are made usable by 
“tempering” them with a binding and adhe-

“The Passion of Sacco and Vanzetti,” 
tempera painting by Ben Shahn, 1931-32; in 
the Whitney Museum of American Art, New 
York City
By courtesy of the Whitney Museum of American Art, New 
York, gift of Edith and Milton Lowenthal in memory of Juliana 
Force

Grady Gammage Memorial Auditorium, designed by Frank Lloyd Wright, 1958 
(completed 1964), Arizona State University, Tempe, Ariz.
Frank Lloyd Wright Foundation
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sive vehicle. Such painting was distinguished 
from fresco painting, the colours for which 
contained no binder. Eventually, after the rise 
of oil painting, the word gained its present 
meaning.

The Standard tempera vehicle is a natural 
emulsion, egg yolk, thinned with water. Vari- 
ants of this vehicle have been developed to 
widen its use. Among the man-made emul- 
sions are those prepared with whole egg and 
linseed oil, with gum, and with wax.

The special ground for tempera painting is 
a rigid wood or wallboard panel coated with 
several thin layers of gesso, a white, smooth, 
fully absorbent preparation made of burnt 
gypsum (or chalk, piaster of Paris, or whiting) 
and hide (or parchment) glue. A few min­
utes after application, tempera paint is sufïi- 
ciently resistant to water to allow overpainting 
with more colour. Thin, transparent layers of 
paint produce a clear, luminous effect, and 
the colour tones of successive brushstrokes 
blend optically. Modem tempera paintings 
are sometimes vamished or overpainted with 
thin, transparent oil glazes to produce füll, 
deep-toned results, or they are left unglazed 
for blond effects.
temperament, in psychology, an aspect of 
personality concerned with emotional dispo- 
sitions and reactions and their speed and in­
tensity; the term often is used to refer to the 
prevailing mood or mood pattem of a person. 
The notion of temperament in this sense orig­
inated with Galen, the Greek physician of the 
2nd Century a d , who developed it from an 
earlier physiological theory of four basic body 
fluids (humours): blood, phlegm, black bile, 
and yellow bile. According to their relative 
predominance in the individual, they were 
supposed to produce, respectively, tempera- 
ments designated sanguine (warm, pleasant), 
phlegmatic (slow-moving, apathetic), melan­
cholie (depressed, sad), and choleric (quick 
to react, hot tempered). More recent theo­
ries emphasize the influence of the endocrine 
glands on emotional reactivity. Modem psy­
chology attributes primary importance to the 
activity of the autonomie nervous system, par­
ticularly its sympathetic branch, in emotional 
reactivity: autonomie over-responsiveness is 
intimately linked with neurotic dispositions. 
Because such responses can be conditioned, 
individual differences in ease of conditioning 
(also probably innate) also play a part in de­
termining temperament. See also character.
temperament (music): see tuning and tem­
perament.
temperament, equal (music): see equal tem­
perament.
temperance movement, organization dedi­
cated to promoting moderation and, more 
often, complete abstinence in the use of intox- 
icating liquor. Although an abstinence pledge 
had been introduced by churches as early as 
1800, the earliest temperance organizations 
seem to have been those founded at Saratoga, 
N.Y., in 1808 and in Massachusetts in 1813. 
The movement spread rapidly under the in­
fluence of the churches; by 1833 there were
6,000 local societies in several U.S. States.

Some temperance advocates, notably Carrie 
Nation (g.v.), worked to great effect outside 
the organized movement. The earliest Euro­
pean organizations were formed in Ireland; the 
movement began to make effective progress 
in 1829 with the formation of the Ulster Tem­
perance Society. Thereafter, the movement 
spread throughout Ireland, to Scotland, and to 
Britain. The Church of England Temperance 
Society, the largest such organization at mid- 
20th Century, was founded in 1862 and recon- 
stituted in 1873. In 1969 it was united with 
the National Police Court Mission to form the

Church of England Council for Social Aid. 
On the continent, the earliest temperance or­
ganizations seem to have been in existence in 
Norway and Sweden in 1836 and 1837.

Temperance and abstinence became the ob­
jects of education and legislation in many re­
gions. Besides combining moral and political 
action, the modern temperance movements 
were characterized by international scope and 
the organized cooperation of women. The first 
international temperance organization appears 
to have been the Order of Good Templars, 
formed in 1851 at Utica, N.Y., which grad­
ually spread over the United States, Canada, 
Great Britain, Scandinavia, several other Eu­
ropean countries, Australasia, India, South 
and West Africa, and South America. In 1909 
a world prohibition conference in London re­
sulted in the foundation of an International 
Prohibition Confederation.

A U.S. organization that became interna­
tional was the National Woman’s Christian 
Temperance Union, founded in Cleveland, 
Ohio, in 1874, which employed educational 
and social as well as political means in pro­
moting legislation. During the 1880s the or­
ganization spread to other lands, and in 1883 
the World’s Woman’s Christian Temperance 
Union was formed. See also prohibition.

To make the best use of the Britannica, 
consult the index first

temperature, measure of hotness or coldness 
expressed in terms of any of several arbitrary 
scales and indicating the direction in which 
heat energy will spontaneously flow, i.e., from 
a hotter body (one at a higher temperature) 
to a colder one (one at a lower tempera­
ture). Temperature is not the equivalent of 
the energy of a thermodynamic system; e.g., a 
burning match is at a much higher tempera­
ture than an iceberg, but the total heat energy 
of the much more massive iceberg is greater 
than the energy of the match. Temperature, 
like pressure or density, is called an inten­
sive property— one that is independent of the 
quantity of matter being considered—as dis­
tinguished from extensive properties such as 
mass or volume.

Three temperature scales are in general use 
today. The Fahrenheit (°F) temperature scale 
(q.v.) is used in the United States and a few 
other English-speaking countries. The Celsius 
(°C) temperature scale (q.v.) is employed in 
virtually all countries that have adopted the 
metric system of measure and is also widely 
used in the Sciences. The Kelvin (K) scale, 
an absolute temperature scale (q.v.), is rec­
ognized as the international Standard for sci­
entific temperature measurement. In certain 
fields of engineering, another absolute temper­
ature scale, the Rankine, is preferred over the 
Kelvin scale. Its unit of measure—the degree 
Rankine (°R)—equals the Fahrenheit degree, 
as the Kelvin equals one Celsius degree. A 
scale rarely used in recent years is the Réau- 
mur (°Re) temperature scale (q.v.). See the 
Table on the next page for details on the re­
lationships between these various temperature 
scales and instructions for converting values 
from one scale to another.
temperature-humidity index (thi), combi­
nation of temperature and humidity that is 
a measure of the degree of discomfort expe- 
rienced by an individual in warm weather; 
it was originally called the discomfort index. 
The index is essentially an effective tempera­
ture based on air temperature and humidity; 
it equals 15 plus 0.4 times the sum of simulta­
neous readings of the dry- and wet-bulb tem­
peratures. Thus, if the dry-bulb temperature 
is 90° F (32° C) and the wet-bulb tempera­
ture is 50° F (10° C), the discomfort index is 
15 + 0 .4  (140), or 71. Most people are quite 
comfortable when the index is below 70 and

very uncomfortable when the index is above 
80 to 85. In the U.S. the highest average daily 
values of the thi, exceeding 80, consistently 
occur in the southem California deserts and 
southwestem Arizona in July and August. 
Compare wind chili.
temperature inversion, increase of air tem­
perature with altitude. Such an increase rep­
resents a reversal of the normal temperature 
condition of the troposphere (the region of 
the atmosphere in contact with the Earth’s 
surface), where temperature usually decreases 
with height.

Inversions play an important role in deter­
mining cloud forms, precipitation, and visibil- 
ity. An inversion acts as a lid on the vertical 
movement of air in the layers below. As a 
consequence, convection produced by heating 
the air from below is limited to levels be­
neath the inversion. Diffusion of dust, smoke, 
and other air pollutants is likewise limited. In 
regions where a pronounced inversion is pres­
ent at a low level, convective clouds cannot 
grow high enough to result in showers and, 
at the same time, visibility may be greatly 
reduced below the inversion, even in the ab­
sence of clouds, by the accumulation of dust 
and smoke particles. Because the air near the 
base of the inversion is cool, fog is frequently 
present there.

Another important influence of inversions is 
reflected in the diurnal range in temperature. 
The principal heating of the air during the day 
is produced by contact with the ground, the 
temperature of which is raised by the Sun’s 
radiation to which the air is transparent. The 
solar radiation is absorbed by the ground, and 
the heat is communicated to the air by con- 
duction and convection. Since the inversion 
base represents the upper limit to which heat 
is carried by convection, only a shallow layer 
of air will be heated if the inversion is low 
and large, and the rise in temperature will be 
great.

Inversions are commonly classified into four 
basic types: (1) ground, (2) turbulence, (3) 
subsidence, and (4) frontal.

A ground inversion develops when the air is 
cooled by contact with a colder surface until 
it becomes cooler than the overlying air; this 
occurs most often on clear nights, when the 
ground cools off rapidly by radiation. If the 
temperature of the surface air drops below its 
dew point, fog may result. Topography greatly 
affects the magnitude of ground inversions. If 
the land is rolling or hilly, the cold air formed 
on the higher land surfaces tends to drain into 
the hollows, producing a larger and thicker 
inversion above low ground and little or none 
above the higher points.

A turbulence inversion often forms when 
quiet air overlies turbulent air. Within the 
turbulent layer, vertical mixing carries heat 
downward and cools the upper part of the 
layer. The unmixed air above is not cooled 
and eventually is warmer than the air below; 
an inversion then exists.

A subsidence inversion develops when a 
layer of air descends bodily. The layer is 
compressed by the resulting increase in at­
mospheric pressure, so that its upper portion 
descends farther than does its lower part. As a 
consequence, the heat of compression will be 
greater for the upper part than for the lower, 
and the lapse rate (q.v.) of temperature will 
be reduced. If the air mass sinks low enough, 
its upper part becomes hotter than its lower 
part and a temperature inversion is produced. 
Subsidence inversions are common over the 
northem continents in winter and over the 
subtropical oceans; these regions have gener­
ally subsiding air because they are dominated 
by large high-pressure centres.

A frontal inversion occurs when a cold air 
mass undercuts a warm air mass and lifts it 
aloft; the front between the two air masses 
then has warm air above it and cold air below.
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Instructions for Converting °F into °C or K, and “C into “F or °R:
Find the figure you wish to convert in the middle column. If this figure 
is in °F, the corresponding °C and K will be found in the fourth and 
fifth columns; if the figure is in °C, the corresponding “F and °R will be 
found in the second and first columns.

“Rankine
(°R)

° Fahrenheit 
(°F)

figure 
to be 
converted

°Celsius
(“Centigrade)
(°C)

kelvin
(K)

-459.67 -273.15 0

-4 00 -240.00 +33.15
-3 00 -184.44 +88.71

0 -459.67 -273.15 -169.53 +103.62

+131.67 -328 .0 -2 00 -128.89 +144.26
+311.67 -148.0 -1 00 -73.33 +199.82

+329.67 -130.0 -9 0 -67.78 +205.37
+347.67 -112.0 -8 0 -62.22 +210.93
+365.67 -94.0 -7 0 -56.67 +216.48
+383.67 -76.9 -6 0 -51.11 +222.04
+401.67 -5 8 .0 -5 0 -45.56 +227.59
+419.67 -40 .0 -4 0 -40.00 +233.15
+437.67 -22 .0 -3 0 -34.44 +238.71
+455.67 -4 .0 -2 0 -28.89 +244.26
+473.67 +14.0 -1 0 -23.33 +249.82

+491.67 +32.0 0 -17.78 +255.37
+493.47 +33.8 +1 -17.22 +255.93
+495.27 +35.6 +2 -16.67 +256.48
+497.07 +37.4 +3 -16.11 +257.04
+498.87 +39.2 +4 -15.56 +257.59
+500.67 +41.0 +5 -15.00 +258.15
+502.47 +42.8 +6 -14.44 +258.71
+504.27 +44.6 +7 -13.89 +259.26
+506.07 +46.4 +8 -13.33 +259.82
+507.87 +48.2 +9 -12.78 +260.37

+509.67 +50.0 +10 -12.22 +260.93
+527.67 +68.0 +20 -6 .67 +266.48
+545.67 +86.0 +30 -1.11 +272.04
+549.27 +89.6 +32 0.00 +273.15
+563.67 +104.0 +40 +4.44 +277.59
+581.67 +122.0 +50 +10.00 +283.15
+599.67 +140.0 +60 +15.56 +288.71
+617.67 +158.0 +70 +21.11 +294.26
+635.67 +176.0 +80 +26.67 +299.82
+653.67 +194.0 +90 +32.22 +305.37

+671.67 +212.0 +100 +37.78 +310.93
+851.67 +392.0 +200 +93.33 +366.48

+1031,67 +572.0 +300 +148.89 +422.04
+1211.67 +752.0 +400 +204.44 +477.59
+1391.67 +932.0 +500 +260.00 +533.15
+1571.67 +1112.0 +600 +315.56 +588.71
+1751.67 +1292.0 +700 +371.11 +644,26
+1931.67 +1472.0 +800 +426.67 +699.82
+2111.67 +1652.0 +900 +482.22 +755.37

+2291.67 +1832.0 +1000 +537.78 +810.93
+4091.67 +3632.0 +2000 +1093.33 +1366.45
+5891.67 +5432.0 +3000 +1648.89 +1922.05

All Systems of measuring temperature in degrees or units (kelvins) on a 
scale are based on the interval between the freezing and boiling points 
of water and differ only in the number of degrees or units into which this 
interval is divided.
Fahrenheit interval is divided into 180 degrees (32° to 212°);

0° is at 32° below the freezing point of water.
Rankine; degree is same as Fahrenheit degree;

0° is at absolute zero (—459.67° F).
Celsius: interval is divided into 100 degrees;

0° is at the freezing point of water, 
kelvin; interval is same as Celsius degree;

0 K is at absolute zero (-273.15° C).
Réaumur: interval is divided into 80 degrees;

0° is at the freezing point of water.

Temperature conversion instructions:
° Fahrenheit into “Rankine add 459.67
“Fahrenheit into “Celsius subtract 32, multiply by 5, divide by 9
“Fahrenheit into “Réaumur subtract 32, multiply by 4, divide by 9
“Celsius into “Fahrenheit multiply by 9, divide by 5, add 32
°Celsius Into kelvin add 273.15
“Celsius into “Réaumur multiply by 4, divide by 5
“Réaumur into “Fahrenheit multiply by 9, divide by 4, add 32
°Réaumur into “Celsius multiply by 5, divide by 4

This kind of inversion has considerable slope, 
whereas other inversions are nearly horizon­
tal. In addition, humidity may be high, and 
clouds may be present immediately above it.
tempering, in metallurgy, process of improv- 
ing the characteristics of a metal, especially 
steel, by heating it to a high temperature, 
though below the melting point, then cooling 
it, usually in air. The process has the effect of 
toughening by lessening brittleness and reduc­

ing internal stresses. Suitable temperatures for 
tempering vary considerably, depending on 
the type of steel and designed application; for 
tooi steels, the hardness of which must be re­
tained, the range is usually from 200° to 250° 
C (400° to 500° F). The term is also used 
for hardening by cold-working, as in drawing 
wire or rolling sheet steel.
Tempest, Dame Marie, original name Ma­
rie SUSAN ETHERINGTON (b. July 15, 1864,

London—d. Oct. 15, 1942, London), English 
actress, known as “the queen of her profes­
sion,” who had a 5 5-year career as a star of 
light opera and legitimate comedy.

Tempest was educated on the European con­
tinent but retumed to London to study voice 
with Manuel Garcia, the tutor of Jenny Lind. 
She debuted in 1885 as Fiametta in the op­
eretta B o c c a c c io , but it was the title role in 
D o r o t h y  (1887), which ran for 931 perfor­
mances, that established her reputation. In 
1890 she appeared in New York City as Kitty 
Carol in T h e  R e d  H u s s a r  and continued to 
tour the United States and Canada in such 
operettas as T h e  B o h e m ia n  G ir l ,  P i r a t e s  o f  
P e n z a n c e , and T h e  F e n c in g  M a s t e r ; during 
this period she was considered one of the few 
rivals of Lillian Russell. In 1895 George Ed- 
wardes bought out her American bookings so 
that she could retum to London to star in 
A n  A r t i s t ’s  M o d e l, which ran for 400 perfor­
mances.

In 1899 Tempest forsook operettas for 
straight comedy; in 1900 she created the role 
of Nell Gwynne in E n g l is h  N e ll , followed 
by P e g  W o f f in g to n , B e c k y  S h a r p , and Polly 
Eccles in C a s t e . These and other roles pro­
vided the opportunity to combine charm and 
“roguishness”—a unique quality in which she 
excelled. In 1908 Somerset Maugham’s M r s .  
D o t  provided her with her finest role. After 
World War I she toured throughout the em­
pire until 1922. Nöel Coward wrote the role of 
Judith Bliss in H a y  Fever (1925) especially for 
her, and her popularity in P a s s in g  B r o m p t o n  
R o a d ,  T h e  C a t ’s  C r a d le , and T h e  F i r s t  M r s .  
F r a s e r  continued unabated. She toured Great 
Britain in the latter role only one year prior 
to her death. In May 1935 she celebrated her 
stage jubilee with a benefit that was attended 
by the king and queen. The proceeds were 
donated to St. George’s Hospital for use by 
members of the theatrical profession. She was 
made a Dame Commander of the Order of 
the British Empire in 1937.
Tempietto, small circular chapel erected in 
the courtyard of San Pietro in Montorio in 
Rome on the supposed site of the martyrdom 
of St. Peter. It was commissioned by Ferdi­
nand and Isabella of Spain and was built in 
1502 after designs made by Donato Bramante.
The design was inspired by a particular type 

of classical temple—and specifically by the 
temple of Vesta at Tivoli—built on a circular 
plan and surrounded by columns. Bramante 
added a dome (since altered) and chose the 
Doric order for the structure’s decoration. 
Remarkable for its elegantly simple reinter- 
pretation of classical forms, the Tempietto is 
regarded as one of the finest examples of High 
Renaissance architecture.
Templar, also called knight templar, mem­
ber of POOR KNIGHTS OF CHRIST AND OF THE 
temple of solomon, religious military or­
der of knighthood established at the time of 
the Crusades. It was founded during the early 
years of the kingdom of Jerusalem, when the 
crusaders controlled only a few strongholds 
in the Holy Land, and pilgrims to the holy 
places were often endangered by marauding 
Muslim bands. Pitying the plight of such pil­
grims, eight or nine French knights, led by 
Hugues de Payens, vowed in late 1119 or early 
1120 to devote themselves to their protection 
and to form a religious community for that 
purpose. Baldwin II, king of Jerusalem, gave 
them quarters in a wing of the royal palace 
in the area of the former Jewish Temple, and 
from this they derived their name.

The Templars were divided into four classes: 
knights, sergeants, chaplains, and servants. 
Only the knights wore the Templars’ distinc­
tive regalia, a white surcoat marked with a red 
cross. The Templars’ order was headed by a
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grand master, and each temple, or subsidiary 
(local) branch, of the order was mied by a 
commander who owed obedience to the grand 
master. Each individual Templar took vows 
of poverty and chastity.

The Templars performed courageous service 
in the Eloly Land, and their numbers in­
creased rapidly, partly because of the propa­
ganda writing of St. Bemard of Clairvaux, 
who wrote their mle of life. The Templars had 
originally vowed obedience to the patriarch 
of Jerusalem, but Pope Innocent II in 1139 
placed the Templars directly under the pope’s 
authority: the Templars thus were exempted 
from the jurisdiction of any bishop in whose 
diocese they might hold property. Thenceforth 
the Templars rapidly diversified their activi­
ties. They soon became a vital element in the 
defense of the Christian emsader States of the 
Holy Land, and they garrisoned every town 
of any size there. At their height the Templars 
numbered about 20,000 knights.

The Templars also came to acquire consid­
erable wealth. The kings and great nobles of 
Spain, France, and England gave lordships, 
castles, seigniories, and estates to the order, 
so that by the mid-12th Century the Templars 
owned properties scattered throughout West­
ern Europe, the Mediterranean, and the Holy 
Land. The Templars’ military strength enabled 
them to safely collect, store, and transport bul- 
lion to and from Europe and the Holy Land, 
and their network of treasure storehouses and 
their efficiënt transport organization caused 
the Templars to be used as bankers both by 
kings and by pilgrims to the Holy Land. In 
this way the order, with its vast resources 
spread throughout every country in Christen­
dom, grew to wield great financial power.

The Templars were not without enemies, 
however. They had long engaged in a bit­
ter rivalry with the other great military order 
of Europe, the Hospitalers, and by the late 
13th Century proposals were being made to 
merge the two contentious orders into one. 
The fall to the Muslims in 1291 of Acre, 
the last remaining emsader stronghold in the 
Holy Land, removed much of the Templars’ 
reason for being. Moreover, by 1304 mmours 
(probably false) of irreligious practices and 
blasphemies committed by the Templars dur­
ing their secret rites of initiation had begun 
to circulate through Europe. At this juncture, 
King Philip IV the Fair of France had ev­
ery Templar in France arrested on Oct. 13, 
1307, and sequestered all the Templars’ prop­
erty in France. The reasons why Philip sought 
to destroy the Templars are unclear; he may 
have genuinely feared their power, or he may 
have simply seen an opportunity to seize their 
immense wealth, being chronically short of 
money himself. At any rate, Philip accused 
the Templars of heresy and immorality and 
had many of them tortured to secure false 
confessions to these charges. Pope Clement V, 
himself a Frenchman, came under strong pres­
sure from Philip at this time, and in response 
the pope ordered the arrest of the Templars 
in every country in November 1307. Philip 
eventually succeeded in having the pope sup- 
press the order (March 22, 1312), and the 
Templars’ property throughout Europe was 
transferred to the Hospitalers or confiscated 
by the state. Many Templars were executed or 
imprisoned, and in 1314 the order’s last grand 
master, Jacques de Molay, was bumed at the 
stäke.

The question of the guilt of the Templars has 
been a matter of fierce controversy for cen­
turies, but modem opinion inclines to the idea 
that the Templars were victims of a highly 
unjust and opportunistic persecution.
Temple, city, Bell county, central Texas, U.S. 
It lies along the Little River, just southeast of

Beiton Lake (impounded on the Leon River) 
and 36 miles (58 km) south-southwest of 
Waco. Founded by the Gulf, Colorado, and 
Santa Fe Railroad in 1880, it was incorpo­
rated in 1882 and named for B.M. Temple, 
a railroad engineer. Soon thereafter it became 
a division point with railroad shops after the 
Missouri, Kansas, and Texas Railroad came 
through. The city’s growth as a commercial 
centre for livestock and farm produce was fos- 
tered by the establishment of three hospitals 
(Santa Fe [1892], King’s Daughters [1897], 
and Scott-White [1904]). Temple Junior Col­
lege was founded in 1926, and Mary Hardin- 
Baylor College (1845) is in nearby Beiton.

The city is headquarters for several state and 
regional agencies of the U.S. Department of 
Agriculture and for agricultural-research cen­
tres. Manufactures include school and office 
fumiture and farm machinery. Pop. (1987 
est.) city, 46,879; (1986 est.) Killeen-Temple 
metropolitan area (MSA), 233,700.
temple, edifice constmcted for religious wor­
ship. Most of Christianity calls its places of 
worship churches; many religions use temple, 
a word derived in English from the Latin word 
for time, because of the importance to the 
Romans of the proper time of sacrifices. The 
name synagogue, which is from the Greek for 
a place of assembly, is often interchangeable 
with Jewish temple. Mosque is roughly an 
Arabic equivalent for temple. The Church of 
the Latter-day Saints, or Mormon, temples are 
not places of worship but centres for sacred 
ordinances to and for the living and for the 
dead.

Because of the importance of temples in a 
society, temple architecture often represents 
the best of a culture’s design and crafts- 
manship, and, because of ritual requirements, 
temple architecture varies widely between one 
religion and another. The ziggurats of the 
Mesopotamian culture were elaborately de­
signed and decorated, and their “stair-step” 
style ascended to a point where a god or gods 
could dweil and where only special priests 
were allowed. Ancient Egypt had temples to 
gods, but because the primary concern of its 
religion was the afterlife of souls, its pyramidal 
tombs became its primary shrines and most 
familiar architectural heritage.

In the ancient Greek religion the various gods 
were the most important focus, and Classical 
Greek temple architecture created structures 
that emphasized that focus. An inner, win- 
dowless room, or cella, housed an image of 
a god, and an altar stood outside the temple, 
usually at the eastem end and often enclosed. 
Most Greek temples were built of marble or 
other stone, richly carved and polychromed, 
situated on a hill or stepped platform (stylo- 
bate) and having sloping roofs supported on 
a portico by columns in a variety of styles 
(see order) and placements. The design and 
decoration of Greek temples had a profound 
effect on architecture of later eras in the West, 
beginning with the Roman.

During the 3rd and 2nd centuries bc, Ro­
man temples began to evince Greek influence, 
using the Greek decorative style but placing 
the altar within the temple and eventually 
creating entire forums, or meeting places, of 
which the temple was the centre. In Roman 
temple architecture, the columns, in their var­
ious styles, soon became engaged rather than 
freestanding, and circular as well as rectangu­
lar temples were built. Byzantine and West­
em church architecture developed from these 
bases in the Hellenistic styles, and the names 
and designs of this style of temple architecture 
still survive in the West.

In the East and Middle East, too, temple de­
sign expresses the nature of the religion. For 
example, the asceticism and rich symbolism 
of Jainism is reflected in that religion’s beau- 
tifully decorated monastery-like stmctures in 
India, both above the ground in simple clois-

ters and below the ground in caves. Other 
Indian temple architecture, although it tends 
to follow the pattem of a simple floor plan 
with a richly decorated facade, differs accord­
ing to the ritual. Hindu temples, which vary 
regionally in style, usually consist of a tow- 
ering shrine and a columned hall surrounded 
by an elaborate wall. Buddhist temples range 
from half-buried sanctuaries with richly carved 
entrances to single, carved towers or stat- 
ues. Muslim temples in India, as elsewhere, 
are usually domed stmctures decorated with 
coloured tiles on the outside and covering a 
large central sanctuary and arcaded courtyards 
within.

The Chinese (and later, Japanese) version of 
the Buddhist temple tends to be a one-story 
building of richly carved, painted, or tiled 
timber constmcted around an atrium used for 
worship, although pagodas, which were some­
times built as temples, were towering Stacks of 
brightly coloured, wing-roofed stories over a 
small shrine. By contrast, the Shintö temples 
of Japan are almost huts, so simple and mstic 
are their design.

In the Americas, Incan and Mayan tem­
ples were constmcted of stone and were of­
ten highly carved. In general, because of the 
available technology as well as the religious 
belief, they were stair-stepped pyramids, with 
the shrine at the top. Chichén Itzä, the mins 
of which remain in the Yucatan Peninsula, 
has excellent examples of this type of pre- 
Columbian temple architecture.

Modem temple architecture, especially in 
North America but elsewhere in the world as 
well, is for the most part eclectic, with both 
traditional and modem designs being used to 
accommodate the needs of the religion for 
which the temple is designed. See also archi­
tecture.
Temple, Frederick (b. Nov. 30, 1821, Lev­
käs, Greece—d. Dec. 23, 1902, London), 
archbishop of Canterbury and educational re­
former who was sometimes considered to per- 
sonify, by his mgged appearance and terse 
manner as a schoolmaster and bishop, the 
ideal of “manliness” fashionable during the 
Victorian era (1837-1901) in Britain.

Ordained a priest in 1847, Temple left his 
Position as a lecturer at the University of Ox­
ford, where he had been educated, in 1848 to 
work in the national Education Office. From

Frederick Temple, detail from a portrait 
by Sir Hubert von Herkomer, 1896; in 
Lambeth Palace, London
By courtesy of the Archbishop of Canterbury; 
photograph, Courtauld Institute of Art, London

1850 to 1855 he was principal of Kneller Hall 
Training College and from 1855 to 1857 was 
a government inspector of schools. On the 
recommendation of the English poet Matthew 
Arnold, whose father, Thomas Arnold, had 
been a reformer at Rugby, Temple was ap­
pointed headmaster of the school in 1857. 
While serving simultaneously as Queen Vic- 
toria’s chaplain, he expanded the Rugby cur­
riculum, especially in the areas of history, 
science, and music, and commissioned several 
new buildings.

Despite the controversy aroused by his con-



tribution “The Education of the World” to 
E s s a y s  a n d  R e v ie w s  (1860), which was consid­
ered too liberal in its religious views, Temple 
went on to establish his reputation as an edu­
cational reformer in his work for the Schools 
Enquiry Commission (1864-67). An Anglican 
convocation in 1864, however, censured his 
essay, and, upon his appointment as bishop 
of Exeter in 1869, the earlier Opposition was 
renewed; Temple agreed after his consecration 
to withdraw his essay from future editions of 
the 1860 volume. Temple was named bishop 
of London in 1885. In 1896 he was made 
archbishop of Canterbury and thereby spiri­
tual head of the Anglican Church. A year later, 
with the archbishop of York, W.D. Maclagan, 
he issued an emphatic rebuttal to Pope Leo 
XIIFs buil denying the validity of Anglican 
priestly orders. The two archbishops spoke to­
gether again in 1899 in a pronouncement that 
processional lights and the use of incense were 
illegal practices in Anglican liturgics. Freder­
ick Temple’s son William was also archbishop 
of Canterbury (1942-44) and helped to fur­
ther his father’s goals of educational reform, 
reflected in particular by the Education Act of 
1944.
Temple, George Nugent Temple-Gren- 
ville, 2nd Earl: s e e  Buckingham, George Nu­
gent Temple-Grenville, Ist Marquess o f
Temple, Le, in Paris, originally a fortified 
monastery of the Templars and later a royal 
prison. It was built in the 12th Century north­
east of the city in an area commanded by the 
Templars; the area is now the Temple quarter 
of Paris (3rd a r r o n d is e m e n t ).

By the 13th Century the Temple, especially 
its keeps, or towers, was being used to store 
the treasures not only of the Templars but also 
of the king of France. After the collapse of the 
order in the 14th Century, the towers served 
primarily as a royal prison, for both criminals 
and debtors. In the vast complex there were 
also living quarters for artisans.

On Aug. 10, 1792, the Jacobin rabble of 
Paris attacked the Tuileries and forced the 
removal of Louis XVI, Marie-Antoinette, and 
their family to the p e t it e  t o u r  (“little tower”) 
of the old Temple, later to the main tower, as 
prisonors of the Paris Commune. There they 
remained until they were individually tried 
and guillotined over the following year. Other 
important persons were incarcerated there un­
til the buildings were demolished in 1811.
Temple, Richard Grenville-Temple, Ist 
Earl, V i s c o u n t  C o b h a m , B a r o n  C o b - 
h a m , original name richard grenville 
(b. Sept. 26, 1711, London, Eng.—d. Sept. 
12, 1779, Stowe, near Buckingham, Bucking- 
hamshire), English statesman, the brother-in- 
law of William Pitt, under whom he served as 
first lord of the Admiralty.

The eldest son of Richard Grenville (d. 1727) 
and Hester, afterward Countess Temple, he 
was educated at Eton and was member of Par­
liament from 1734 to 1752. In 1752 he inher­
ited his mother’s title together with the estates 
of Stowe and Wotton and took his mother’s 
maiden name of Temple in addition to his 
own sumame of Grenville. From the time of 
the marriage in 1754 of his sister Hester to 
William Pitt, Temple’s career was linked with 
that of his new brother-in-law.

In November 1756 Temple became first lord 
of the Admiralty in the ministry of the Duke 
of Devonshire and Pitt. He was disliked by 
King George II, who dismissed both him and 
Pitt from office in April 1757. But when the 
coalition Cabinet of the Duke of Newcastle 
and Pitt was formed in June of the same year, 
Temple received the office of keeper of the 
privy seal. He alone in the Cabinet supported 
Pitt’s proposal to declare war with Spain in 
1761, and they resigned together in October. 
From this time Temple became one of the 
most violent and factious of politicians, and

it is difficult to account for the influence that 
he exerted over his brother-in-law.

By 1765, however, the old friendship between 
the brothers-in-law was dissolving; and when 
at last in June 1766 Pitt consented to form 
a government, Temple refused to join, being 
bitterly offended because, although offered the 
head of the Treasury, he was not to be al­
lowed an equal share with Pitt in nominating 
to other offices. Temple then began to inspire 
the most virulent libels against Pitt; and with 
his brother George Grenville he concentrated 
the whole Grenville Connection against the 
government. After George Grenville’s death in 
1770 Temple retired almost completely from 
public life.
Temple, Shirley, married name shirley 
temple black (b. April 23, 1928, Santa 
Monica, Calif., U.S.), internationally popu­
lär American child star of the 1930s, who 
was Hollywood’s greatest box-office attraction 
at the age of seven in sentimental musicals. 
She displayed a genuine talent for singing 
and dancing but, more important, an ability 
to soften adult hearts, which made it seem 
credible that on the screen she was able to 
straighten out marriages and to shame crimi­
nals into becoming law-abiding citizens.

Selected for a screen test from her dancing 
class, Temple made her motion-picture debut 
in B a b y  B u r le s k s , a series of shorts, starring 
children, that humorously mimicked serious 
feature films. She gained recognition for S t a n d  
U p  a n d  C h e e r  (1934) and was featured in 
L i t t l e  M is s  M a r k e r  (1934), B a b y  T a k e  a  B o w
(1934), N o w  a n d  F o r e v e r  (1934), and B r ig h t  
E y e s  (1934), in which she sang one of her 
most populär songs, “On the Good Ship Lol- 
lipop.” By the end of 1934 she was a star 
with a huge following. She went on to earn 
a Special Academy Award for her contribu­
tions to screen entertainment. Other films in­
clude T h e  L i t t l e  C o lo n e l (1935), W e e  W i l l i e

Shirley Temple
Brown Brothers

W in k ie  (1937), and T h e  L i t t l e  P r in c e s s  (1939). 
Though she reached her peak of popularity 
before she reached her teens, she continued to 
make films until her retirement from acting in
1950. Seven years later she initiated a populär 
television series for children, S h ir le y  T e m p le ’s  
S t o r y b o o k  (1957-59).
As Shirley Temple Black, she was a civic 

leader in San Francisco and an active mem­
ber of the Republican Party. In 1967 she ran 
unsuccessfully for the office of United States 
representative to Congress from California. 
From 1969 to 1970 she was a member of the 
United States delegation to the UN General 
Assembly. She was U.S. ambassador to Ghana 
(1974-76), chief of protocol for President Ger­
ald R. Ford (1976—77), and a member of the 
U.S. Delegation on African Refugee Problems 
in 1981. In 1988 her autobiography, C h i ld  
S t a r , was published.
Temple, The, series of buildings on Fleet 
Street, London, named for the Templars, a
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medieval religious and military order that 
once owned the property. The buildings sur­
rounding the Temple Church now belong to 
the lawyers’ societies of the Inner Temple and 
the Middle Temple, two of the four Inns of 
Court. Temple Bar (a memorial pillar) marks 
the western limit of the City of London; to the 
west of it, in the Royal City of Westminster, 
are the royal courts of justice and the rest of 
the capital’s legal quarter.
Temple, William (b. Oct. 15, 1881, Exeter, 
Devonshire, Eng.—d. Oct. 26, 1944, West- 
gate-on-Sea, Kent), archbishop of Canterbury

William Temple
Elliott & Fry

who was a leader in the ecumenical move­
ment and in educational and labour reforms.

Temple was the son of Frederick Temple, 
who also served as archbishop of Canterbury 
(1896-1902). The younger Temple lectured in 
philosophy at Queen’s College, Oxford (1904- 
10), and was ordained to the priesthood in 
1909. While headmaster of Repton School 
(1910-14) and rector of St. James’s, Piccadilly, 
London (1914-17), he became the leader of 
the Life and Liberty movement, an unofficial 
body designed to stimulate change in the gov- 
emance of the Church of England. He was 
successively a canon of Westminster (1919— 
21), bishop of Manchester (1921-29), arch­
bishop of York (1929-42), and archbishop of 
Canterbury (1942-44).

Temple was a man of considerable energy 
and intellectual ability and wrote constantly, 
completing his largest philosophical work, 
M e n s  C r e a t r ix  (1917; “The Creative Mind”), 
the night before his marriage. Among other 
works are a volume of Gifford Lectures, N a ­
tu r e , M a n ,  a n d  G o d  (1934), C h r is t ia n i t y  a n d  
S o c ia l  O r d e r  (1942), and T h e  C h u r c h  L o o k s  
F o r w a r d  (1944). Temple’s sympathetic atti­
tude toward the Labour movement led him 
to join the Labour Party (1918-25); he was 
also president (1908-24) of the Workers’ Ed­
ucational Association. He was chairman of an 
international and interdenominational Con­
ference on Christian Politics, Economics and 
Citizenship held in 1924, an Anglican dele­
gate tö the ecumenical Faith and Order Con­
ference at Lausanne in 1927, and chairman 
of the Faith and Order Conference held in 
Edinburgh in 1937. The British Council of 
Churches and the World Council of Churches 
owe their formation largely to the initiatives 
provided by Temple, and his influence both 
inside and outside Parliament brought the 
various churches of the country to support 
the Education Act of 1944. Temple’s theolog­
ical position has been described as a Hegelian 
Idealism, affirming links between church and 
state and thus making it appropriate for Chris­
tian pronouncements to be made on social 
problems and economie policies.
Temple, Sir William, B a r o n e t  (b . April 
25, 1628, London, Eng.—d. Jan. 27, 1699, 
Moor Park, Surrey, Eng ), English statesman 
and diplomat who formulated the pro-Dutch
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foreign policy employed intermittently during 
the reign of King Charles II. In addition, his 
thought and prose style had a great influence 
on many 18th-century writers, particularly on 
Jonathan Swift.

Temple began his diplomatic career in 1665 
as a protégé of Charles IFs secretary of state, 
Henry Bennet (later earl of Arlington) and 
in 1666 was awarded a baronetcy. In 1668

Sir William Temple, detail of a painting 
attributed to Peter Lely, 1660; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

Temple, as ambassador at The Hague, and 
Bennet negotiated the Triple Alliance between 
England, the United Provinces of the Nether­
lands, and Sweden. In spite of this, England 
declared war on the Dutch in 1672; he negoti­
ated the treaty ending the Dutch War (1674), 
and in 1677 he and the King’s chief minister, 
Thomas Osborne, earl of Danby, arranged the 
marriage between Charles IFs niece Princess 
Mary and William of Orange, stadholder of 
Holland (later King William III and Queen 
Mary II of England). Upon Danby’s fall in 
April 1679, Temple reorganized the Privy 
Council and for a time enjoyed consider­
able influence in the new body. Nevertheless, 
by 1681 he found himself out of step with 
Charles’s policies, and he retired from politics.

Temple’s Observations upon the United 
Provinces (1673) has been hailed by 20th- 
century scholars as a pioneer work in the 
sympathetic interpretation of the people of 
one country to those of another. The major­
ity of his essays, however, were written after 
his retirement and collected for publication 
by Jonathan Swift, who was his secretary for 
most of the period from 1689 to 1699. Tem­
ple’s graceful, conversational style provided a 
model for Swift’s own writing, and Swift’s 
celebrated “Battle of the Books” is a reply to 
critics of Temple’s essay “Upon Ancient and 
Modem Learning.”

Temple had no surviving male heir (his only 
son was a suicide in 1689), and the baronetcy 
became extinct upon his death. 
b i b l i o g r a p h y . C. Marburg, S ir  W illia m  T e m p le  
(1929); H.E. Woodbridge, S ir  W illia m  T em ple , 
th e  M a n  a n d  H is  W o rk  (1940).
Temple o f ------  — : see under substantive
word (e.g., Jerusalem, Temple of).
Templewood, Samuel (John Gurney) 
Hoare, Viscount: see Hoare, Sir Samuel 
(John Gurney).
Tempo, Il (Italian: “The Times”), moming 
daily newspaper published in Rome, one of 
Italy’s outstanding newspapers and one with 
broad appeal and influence in the Roman 
region. It was founded in 1945 by Renato An- 
giolille as a conservative paper with a strong 
anti-Communist bias. Il Tempo quickly be­
came recognized as a serious moming daily 
with excellent, balanced news coverage. It 
has maintained its independence of political

p a r tie s , a n d , b e c a u s e  its  O p era tion  h a s  b e e n  
p r o fita b le , i t  h a s  b e e n  a b le  t o  r e m a in  la r g e ly  
in d e p e n d e n t  o f  th e  d ir e c t  c o m m e r c ia l  o r  in ­
d u s tr ia l s u b s id ie s  c o m m o n  in  Ita ly .

Tempo reforms (1841-43), unsuccessful at­
tempt by the Tokugawa shogunate (1603- 
1868) to restore the feudal agricultural society 
that prevailed in Japan at the beginning of its 
mle. Named after the Tempo era (1830-44) 
in which they occurred, the reforms demon­
strated the ineffectiveness of traditional means 
in dealing with Japan’s problems of growing 
urban Crime and poverty, over-rigid adminis­
tration, and agrarian discontent.

Initiated by Mizuno Tadakuni, chief adviser 
to the shogun, the Tempo reforms empha­
sized fmgality in governmental and personal 
affairs; many officials were eliminated from 
the administration, and lewd works of art 
and literature were censored. Debts incurred 
by the shogun’s followers to merchants were 
cancelled, further migration to the cities was 
restricted, merchant guilds were discouraged, 
and price Controls were encouraged. Attempts 
to consolidate the shqgun’s land around Edo 
(modem Tokyo) and Osaka by forcing holders 
of tracts there to exchange them for less arable 
land aroused the Opposition of the landown- 
ing classes and had to be dropped. The re­
forms that were completed proved ineffective, 
demonstrating that the economy had become 
too complex to be regulated by fiat.
Tempskya, genus of fossil tree fems of Meso- 
zoic age (65,000,000 to 225,000,000 years 
old), constituting the family Tempskyaceae, 
order Filicales. It was among the most bizarre 
of plants, with an unbranched trunk up to 40 
centimetres (16 inches) across, tapering bluntly 
to a height of about 6 metres (20 feet) and cov­
ered densely on its upper two-thirds with small 
leaves. The lower tmnk was almost entirely 
composed of fibrous roots; sterns continued 
higher up scattered among the roots, becom­
ing free but compressed together throughout 
the upper tmnk.
Tempyö style, Japanese sculptural style of 
the Late Nara period (724-794), greatly in­
fluenced by the Chinese Imperial style of the 
T’ang dynasty (618-907). During this prolific 
era, many of the supreme sculptural achieve­
ments of Japanese Buddhist art were created 
in unbaked clay, solid wood, and especially 
lacquered cloth molded on ä removable core 
or wooden armature (a technique called dry 
lacquer, or kanshitsu [q.v.]).

The Tempyö style is characterized by a closer 
fusion of parts into a unified whole than is 
found in works of the Early Nara period. 
Forms flow into one another and drapeiy is 
integrated with the stmcture of the body in a 
more naturalistic way, giving a sense of activ-

Ashura, dry lacquer (kanshitsu) sculpture in the 
Tempyö style, Late Nara period (724-794); in the 
Köfuku-ji, Nara, Japan
Asuka-en, Japan

ity and realistic observation. The lacquer and 
clay sculpture shows beautiful modelling of 
hands and face. Because the wooden armature 
used in sculpture executed in these techniques 
imposed a vertical balance and a certain rigid- 
ity of pose, the artist was driven to concen- 
trate on facial expression. The new realism is 
especially notable in the development of por­
trait sculpture. The period was also notable 
for multiple-armed and many-headed images, 
literal iconographical portrayals of the esoterie 
Buddhist doctrines that were to gain popular­
ity in the 9th Century.
Temuco, capital of Cautm province and of 
Araucama region, southem Chile, lying on the 
Rio Cautin in the heart of the region. It was 
founded in 1881 as a frontier outpost, after the 
area was ceded to Chile in a treaty signed on 
nearby Cerro (hill) Nielol with the Araucanian 
Indians, long inhabitants of the region. Temu- 
co’s development was aided by the arrival of 
European settlers, especially Germans. Wheat, 
apples, cattle, timber, barley, oats, and other 
products are processed. Temuco has a mili­
tary air base, a cathedral, and several mission­
ary schools. Accessible by the Pan-American 
Highway and the main north-south railroad, 
Temuco is regarded as a gateway to Chile’s

A display in the Araucanian Indian market in Temuco, Chile
Peter L. Gould



lake district to the south and is the base for the 
ski resort of Volcän (volcano) Llaima (peak; 
10,249 ft [3,124 m]), 50 mi (80 km) east. Pop. 
(1985 est.) 170,188.
Temüjin, also spelled temuchin (Mongol 
ruler): see Genghis Khan.
Temür (b. 1267, China—d. 1307, China), 
grandson and successor of the great Kublai 
Khan; he ruled as emperor of China (from 
1295 to 1307) and as great khan of the Mon­
gol Empire. He was the last ruler of the Yüan 
(Mongol) dynasty (1279-1368) to maintain 
firm control over China, but he never exer- 
cised real power over Mongol territories in 
Russia and the Middle East.

Temür staved off attacks from disputants to 
the throne on the northwest border of China 
and put down rebellions in Korea and South 
China. He fought the large-scale corruption 
within his empire. After his death the power 
of the court and the empire began to disin- 
tegrate. He was given the posthumous title of 
Ch’eng Tsung (“Accomplished Ancestor”).
Ten, The, group of 10 American painters who 
first exhibited together in 1898, in New York 
City, and continued to do so for the next 20 
years. The group was founded not because its 
members’ work differed radically in technique 
or subject matter from that of artists who par­
ticipated in the large annual exhibitions of the 
Society of American Artists and the National 
Academy of Design but because the members 
hoped to draw public attention to their small, 
independent group and thereby to their paint­
ings. The members of The Ten were Childe 
Hassam, John Henry Twachtman, J. Alden 
Weir, Thomas W. Dewing, Joseph De Camp, 
Frank W. Benson, Willard Leroy Metcalf, Ed­
mund Charles Tarbell, Robert Reid, and E.E. 
Simmons. When Twachtman died, in 1902, 
he was replaced by William Merritt Chase.
Ten Commandments, also called deca- 
logue (Greek deka logoi, “10 words”), list of 
religious precepts that, according to various 
passages in Exodus and Deuteronomy, were 
divinely revealed to Moses on Mt. Sinai and 
were engraved on two tablets of stone. The 
Commandments are recorded virtually identi- 
cally in Ex. 20: 2-17 and Deut. 5: 6-21. The 
rendering in Exodus (Revised Standard Ver­
sion) appears as follows:

I am the Lord your God, who brought you out 
of the land of Egypt, out of the house of bondage.
You shall have no other gods before me.
You shall not make for yourself a graven im­

age, or any likeness of anything that is in heaven 
above, or that is in the earth beneath, or that is 
in the water under the earth; you shall not bow 
down to them or serve them; for I the Lord your 
God am a jealous God, visiting the iniquity of 
the fathers upon the children to the third and 
the fourth generation of those who hate me, but 
showing steadfast love to thousands of those who 
love me and keep my commandments.
You shall not take the name of the Lord your 

God in vain; for the Lord will not hold him 
guiltless who takes his name in vain.
Remember the sabbath day, to keep it holy. Six 

days you shall labor, and do all your work; but 
the seventh day is a sabbath to the Lord your 
God; in it you shall not do any work, you, or 
your son, or your daughter, your manservant, or 
your maidservant, or your cattle, or the sojourner 
who is within your gates; for in six days the Lord 
made heaven and earth, the sea, and all that is in 
them, and rested the seventh day; therefore the 
Lord blessed the sabbath day and hallowed it.
Honor your father and your mother, that your 

days may be long in the land which the Lord 
your God gives you.
You shall not kill.
You shall not commit adultery.
You shall not steal.
You shall not bear false witness against your 

neighbor.
You shall not covet your neighbor’s wife, or his 

manservant, or his maidservant, or his ox, or his 
ass, or anything that is your neighbor’s.

Traditions differ in numbering the Ten Com­
mandments. In Judaism, the prologue (“I am 
the Lord your God, who brought you out of 
the land of Egypt, out of the house of bond­
age”) constitutes the first element, and the 
prohibitions against false gods and idols the 
second. Medieval Roman tradition, accepted 
by Luther, regards all these elements as one 
and preserves the number 10 by separating 
the prohibitions against coveting another’s 
wife and coveting another’s possessions. In 
the Greek Orthodox and Protestant Reformed 
traditions, the prologue and the prohibition 
against false gods are one commandment and 
the prohibition against images is the second.

Dating the Ten Commandments involves an 
interpretation of their purpose. Some scholars 
propose a date between the 16th and 13th 
centuries bc because Exodus and Deuteron­
omy connect the Ten Commandments with 
Moses and the Sinai Covenant between Yah- 
weh and Israel. For those who regard the Ten 
Commandments as an epitome of prophetic 
teachings, the date would be some time after 
Amos and Hosea (after 750 bc). If the Ten 
Commandments are simply a summary of the 
legal and priestly traditions of Israel, they be­
long to an even later period.

The Commandments contain little that was 
new to the ancient world and reflect a moral- 
ity common to the ancient Middle East. They 
are a description of the conditions accepted 
by the community of Israel in its relationship 
to Yahweh. The differences found in Exodus 
and Deuteronomy indicate that the process 
of transmission from generation to generation 
brought with it modifications.

The Ten Commandments had no particular 
importance in Christian tradition until the 
13th Century, when they were incorporated 
into a manual of instruction for those com­
ing to confess their sins. With the rise of 
Protestant churches, new manuals of instruc­
tion in the faith were made available and the 
Ten Commandments were incorporated into 
catechisms as a fundamental part of religious 
training, especially of the young.
Ten Days of Penitence, Hebrew aseret 
yeme teshuva, the first 10 days of the Jewish 
religious year. See yamim nora’im.
1054, Schism of, also called east- west 
schism, event that precipitated the final Sepa­
ration between the Eastern Christian churches 
(led by the patriarch of Constantinople, 
Michael Cerularius) and the Western Church 
(led by Pope Leo IX). The mutual excommu- 
nications by the Pope and the Patriarch that 
year became a watershed in church history.

The relation of the Byzantine Church to the 
Roman may be described as one of growing 
estrangement from the 5th to the llth  Cen­
tury. In the early church three bishops stood 
forth prominently, principally from the po­
litical eminence of the cities in which they 
ruled—the bishops of Rome, Alexandria, and 
Antioch. The transfer of the seat of empire 
from Rome to Constantinople and the later 
eclipse of Alexandria and Antioch as battle- 
grounds of Isläm and Christianity promoted 
the importance of Constantinople. Concur- 
rently, the theological calmness of the West, 
in contrast to the often violent theological dis­
putes that troubled the Eastern patriarchates, 
strengthened the position of the Roman popes, 
who made increasing claims to preeminence. 
But this preeminence, or rather the Roman 
idea of what was involved in it, was never 
acknowledged in the East. To press it upon 
the Eastern patriarchs was to prepare the way 
for Separation; to insist upon it in times of 
irritation was to cause a schism.

The theological genius of the East was differ­
ent from that of the West. The Eastern theol­
ogy had its roots in Greek philosophy, whereas 
a great deal of Western theology was based on 
Roman law. This gave rise to misunderstand- 
ings and at last led to two widely separate ways

627 Ten Lost Tribes of Israel

of regarding and defining one important doc­
trine—the procession of the Holy Spirit from 
the Father or from the Father and the Son— 
with the Roman churches, without Consult­
ing the East, incorporating the Son into their 
creed. The Eastern churches also resented the 
Roman enforcement of clerical celibacy, the 
limitation of the right of confirmation to the 
bishop, and the use of unleavened bread in 
the Eucharist.

Political jealousies and interests intensified 
the disputes; and at last, after many premoni- 
tory Symptoms, the final break came in 1054, 
when Pope Leo IX struck at Michael Ceru­
larius and his followers with an excommuni- 
cation and when the Patriarch retaliated with 
a similar excommunication. There had been 
mutual excommunications before, but they 
had not resulted in permanent schisms. At 
the time there seemed possibilities of recon- 
ciliation, but the rift grew wider; in particular, 
the Greeks were bitterly antagonized by such 
events as the Latin capture of Constantinople 
in 1204. Westem pleas for reunion (on West­
ern terms), such as those at the Council of 
Lyon (1274) or the Council of Ferrara-Flor- 
ence (1439), were rejected by the Byzantines. 
The schism has never been healed.
Ten Kingdoms (907-c. 980), period in Chi­
nese history when southem China was mied 
by nine small independent kingdoms, with 
one more small kingdom in the far north. It 
corresponded generally with the Five Dynas­
ties period, or mle, in the north; and, like the 
northern period, it was a time of unrest and 
political confusion. In neither case, however, 
were the economie condition and cultural 
level of the society seriously dismpted.

The Ten Kingdoms were mostly situated in 
the valley of the Yangtze and farther south. 
They were the Wu (902-937), the South­
ern T’ang (937-975/976), the Southern P’ing 
(924/925-963), the Ch’u (927-951), the For­
mer Shu (907-925) and Later Shu (934- 
965), the Min (909-945/946), the Northern 
Han (951-979), the Southern Han (917-971), 
and the Wu-yüeh (907-978), the latter near 
the Yangtze Delta. Some of these regimes 
were relatively stable, but none was powerful 
enough to unify the south. The cultural legacy 
of the T’ang found fertile ground in these 
Southern parts. Religious thought moved to­
ward a synthesis of Buddhism, Taoism, and 
Confucianism. The southem landscape gave 
new vitality to the ancient traditions of poetry. 
The flourishing courts of the south gave great 
impetus to pottery in the region, and a fine 
celadon was produced in the kingdom of Wu- 
yüeh. The King of the Southern T’ang was a 
noted poet.

The Ten Kingdoms were also marked by 
their relative economie prosperity. Intensive 
farming techniques using irrigation and selec- 
tive crops contributed bountiful harvests to a 
flourishing economy. Technological advances 
in the production of iron and growing re­
gional and overseas trade further stimulated 
commercial activity.

Southeastem China retained its cultural ex- 
cellence and economie vitality as the Ten 
Kingdoms were successively absorbed back 
into a unified China under the Sung dynasty 
in the 970s.
Ten Lost Tribes of Israel, 10 of the original 
12 Hebrew tribes, which, under the leadership 
of Joshua, took possession of Canaan, the 
Promised Land, after the death of Moses. They 
were named Asher, Dan, Ephraim, Gad, Is- 
sachar, Manasseh, Naphtali, Reuben, Simeon, 
and Zebulun—all sons or grandsons of Jacob. 
In 930 bc the 10 tribes formed the indepen­
dent Kingdom of Israel in the north and the 2 
other tribes, Judah and Benjamin, set up the 
Kingdom of Judah in the south. Following the



ten-pounder 628

conquest of the northern kingdom by the As- 
syrians in 721 bc, the 10 tribes were gradually 
assimilated by other peoples and thus disap- 
peared from history. Nevertheless, a belief has 
persisted that one day the Ten Lost Tribes 
will be found. Eldad ha-Dani, for instance, a 
9th-century Jewish traveler, reported locating 
the tribes “beyond the rivers of Abyssinia” on 
the far side of an impassible river called Sam- 
bation (q.v.), a roaripg torrent of stones that 
becomes subdued only on the sabbath, when 
Jews are not permitted to travel. Manasseh 
ben Israel (1604-57) used the legend of the 
lost tribes in pleading successfully for admis­
sion of Jews into England during Cromwell’s 
regime. Peoples who at various times were 
said to be descendants of the lost tribes include 
the Nestorians, the Mormons, the Afghans, 
the Falashas of Ethiopia, the American Indi­
ans, and the Japanese. Among the numerous 
immigrants to the State of Israel since its es­
tablishment in 1948, some of the more exotic 
groups have likewise claimed to be remnants 
of the Ten Lost Tribes. The descendants of the 
tribes of Judah and Benjamin have survived 
as Jews because they were allowed to return 
to their homeland after the Babylonian Exile 
of 586 bc.
ten-pounder: see ladyfish.
Ten Sleep, town, Washakie County, north 
central Wyoming, U.S., situated in the Bighorn 
Basin, west of the Bighorn Mountains, 25 mi 
(40 km) east of Worland. The site, at the 
junction of Nowood and Ten Sleep creeks, 
was an Indian rest stop, so-called because it 
was 10 days travel, or “10 sleeps,” from Ft. 
Laramie (southeast), Yellowstone Park (west- 
northwest), and the Indian Agency at Stillwa­
ter, Mont. (northwest). The scenic Ten Sleep 
Canyon and Powder River Pass (9,666 ft 
[2,946 m]) are immediately to the east. Near 
the entrance to the canyon is the Girl Scouts 
National Center West, acquired in 1968 and 
one of the world’s largest encampments (15,- 
000 ac [6,070 ha]) with facilities for work­
shops and seminars. A Conservation buffalo 
herd was begun at a nearby ranch in 1974. 
The village is a supply point for a livestock 
and tourist region. Pop. (1980) 407.
Ten Thoüsand Immortals, core troops in 
the Achaemenian army, so named because

Two of the Ten Thoüsand Immortals, glazed 
bricks from the Palace of Artaxerxes at Susa, 
Achaemenian period (539-330 bc); in the LouVre, 
Paris
By courtesy of the Musee du Louvre, Paris; photograph, Cliché Musees 
Nationaux, Paris

their number of 10,000 was immediately 
reestablished after every loss. Under the di­
rect leadership of the hazarapat, or comman­
der in chief, the Immortals, who formed the 
king’s personal bodyguard, consisted primar­
ily of Persians but also included Medes and 
Elamites. They apparently had special privi­
leges, such as being allowed to take concubines 
and servants along with them on the march. 
On coloured glazed bricks and carved reliefs 
found at the Achaemenian capitals, such as 
the Palace of Artaxerxes at Suza, the Immor­
tals are often represented standing stiffly at 
attention, each soldier’s wooden spear with 
its silver blade and pomegranate insignia held 
upright and resting firmly on his toe. They 
wore elaborate robes and much gold jewelry. 
An elite 1,000 of the Immortals were further 
distinguished by having gold pomegranates on 
their spears.
Ten Thoüsand Smokes, Valley of, volcanic 
region, Southern Alaska, U.S., 265 mi (425 
km) Southwest of Anchorage. The valley was 
created in 1912 by the eruption of the No- 
varupta and Mt. Katmai volcanoes. lts name 
derives from the myriad fumaroles (fissures 
spouting smoke, gas, and steam) that devel­
oped in the valley floor. Covering about 56 sq 
mi (145 sq km), it is now a part of Katmai 
National Park and Preserve.

Mt. Mageik (background) and the domed remains 
pf Novarupta in the foreground, in the Valley of Ten 
Thoüsand Smokes, Alaska
Harald Sund

Beginning on June 6, 1912, after five days of 
violent earthquakes on the Alaska Peninsula, 
one of the most gigantic eruptions in recorded 
history blasted more than 7 cu mi (29 cu km) 
of volcanic material into the atmosphere and 
stratosphere in a period of 60 hours. Neigh­
bouring Kodiak Island was buried under 1 ft 
(30 cm) of ash, and fumes produced acid rains 
370 mi away and tarnished brass in Victoria, 
British Columbia, 1,500 mi away. The high- 
altitude haze that became visible a few days 
later in Washington, D.C., robbed the north­
ern temperate zone of an estimated 10 percent 
of the Sun’s heat during the summer of 1912.

The uninhabited site of the holocaust was not 
located until four years later, at which time 
the valley was alive with tens of thousands of 
jets of steam and gas ranging up to 1,200° F 
(649° C) issuing from vents in the Earth up 
to 150 ft (46 m) across. Over more than 40 
of the valley’s 56 sq mi lay a covering of ash 
up to 700 ft in depth. The summit of adja­
cent Mt. Katmai had collapsed or been blown 
asunder, leaving a crater measuring three by 
two miles and a lake 3,700 ft below the rim. A 
new volcano, named Novarupta, had risen in 
the valley, six miles Southwest of Mt. Katmai. 
All plant and animal life had been destroyed, 
and the trees on the mountainsides had been 
completely carbonized by scorching winds.

More than 60 years later, the fumaroles giv­
ing the valley its name numbered fewer than 
12, but the region had been so scarred that in 
the 1960s it was used in training U.S. astro- 
nauts for moon landings.

The Mt. Katmai region had been explored 
in 1898. It was rich in animal and plant life,

though without human habitation. The explo- 
rations after the 1912 eruption were followed 
by extensive geological studies lasting into the 
1950s, and detailed seismological investiga- 
tions continued.

Numerous hypotheses about the sequence of 
events that created the Valley of Ten Thou- 
sand Smokes have been advanced as a result 
of these studies. Many aspects remain con- 
jectural, however, and some details remain 
unexplained.

Geologists were long puzzled, for example, 
by the presence of a small amount of bandeel 
pumice, or volcanic glass, mixed in the great 
ash flow. The most recent theories about the 
events of the eruption offer a plausible hypoth­
esis. Based on map compilations of the rela­
tive thickness of the ash layer, these theories 
suggest that the main, as well as the initial, ac­
tivity came from Novarupta. It first exploded 
in a torrent of incandescent acidic lava, or 
rhyolite, that cascaded across the valley floor. 
Lava flowed also from nearby fissures. Hot 
gases, mainly steam from buried streams and 
springs, began rising through countless holes 
and cracks, to be augmented later by gases 
from the cooling lava.

Following this first series of blasts, an enor­
mous column of molten material that had 
lain quiescent beneath Mt. Katmai apparently 
found access into newly created underground 
fissures leading to the erupting column of rhy­
olite beneath Novarupta. Almost as quickly 
as the two lavas mingled, they frothed upward 
and were erupted as the hybrid pumice, which 
chilled quickly to preserve the marbleized ef­
fect.

It is thought that the top of Mt. Katmai was 
demolished soon after the lava flow from be­
neath it began. There is evidence of volcanic 
activity in the crater itself, however, including 
a small cone, recent fumarole activity, and the 
fact that the lake remains unfrozen in winter.

A number of explanations have been offered 
for the origin of the ash flow in the val­
ley, none of them conclusive. The relatively 
short duration of the fumaroles, however, is 
explained by their origin mainly from gases 
sweated out of the ash as it cooled and settled. 
Other details remain puzzling; for example, 
the only remaining fumarole activity is at a 
place where the ash layer is relatively thin. 
Certain rocks and successions of ash layers 
also remain unaccounted for in the presently 
accepted sequence of events.

Plant life was slow to return to the devastated 
valley. Moss and algae first appeared around 
some of the fumaroles, but some higher plants 
have begun to grow on the valley floor. The 
valley is unable to sustain animal life, but 
moose and bear may cross it from time to 
time.

In recent years the valley has become a pop­
ulär tourist attraction, reached by bus and 
foot from the National Park Service Lodge at 
Brooks River.
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Tena, capital of Napo province, eastern 
Ecuador, located in El Oriente region, the 
tropical rain forest section of Ecuador east of 
the Andean cordilleras, on an affluent of the 
Rio Napo. A missionary settlement, it has 
a subsistence economy based on some stock 
raising and on barter among the lowland 
Quechua Indians, who compose almost the 
entire population. Pop. (1983 est.) 4,735.
tenant: see landlord and tenant.
tenant farming, also called sharecropping, 
system of agricultural organization in which 
landowners contribute their land and various 
amounts of operating capital and manage­



ment while tenants contribute their labour 
with various amounts of capital and manage­
ment, the returns being shared in a variety of 
ways. Payment to the owner may be in the 
form of a share in the product, or in cash, or 
in a combination of both. Tenants and their 
families probably constitute two-fifths of the 
world’s population engaged in agriculture.

The extent and form of farm tenancy vary. 
Tenancy is widespread in England and Wales, 
for example; in Thailand and Denmark, on 
the other hand, tenants constitute only 5 per­
cent of the total number of farmers. Under 
one arrangement, known as sharecropping, 
the landowner fumishes all the capital and 
sometimes the food, clothing, and medical ex­
penses of the tenant and may also supervise 
the work. In other forms of tenant farming, 
the tenant may fumish all the equipment and 
have a substantial degree of autonomy in the 
Operation of the farm.

Tenant farming can be highly efficiënt, as has 
been demonstrated in the United Kingdom 
and in the midwestern United States. Abuses 
occur when the landowners’ power is excessive 
and when the tenants are poor or of inferior 
social status. Since World War II, govern­
ments have increasingly acted to improve the 
condition of tenant farmers. Such measures 
usually centre on rent limitations, minimum 
lease periods, and the right of tenants to com­
pensation for capital improvements that they 
have made. In Marxist societies landowners’ 
properties are sometimes expropriated, subdi- 
vided, and allocated to farmers.
Tenasserim, narrow Coastal region, south­
eastem Myanmar (Burma), bordered to the 
east by Thailand and to the west by the 
Andaman Sea. The Mergui Archipelago, with 
more than 200 islands of varying sizes, fringes 
the westem shore. Tenasserim is dominated by 
the Tenasserim Range, which reaches a height 
of 6,801 feet (2,074 m), and is bisected by the 
Great Tenasserim River, which flows south to 
the Andaman Sea. Swamp forests are found 
on the east coast. The Tenasserim plains to 
the north are drained also by short and rapid 
rivers, which enter the Gulf of Martaban. The 
ethnic composition of the area consists of 
Karens in the west and north, Thai in the 
south, and Burmans who speak a unique di­
alect of Burmese in the other areas.

Long disputed between Myanmar and Thai­
land, the region was awarded to Myanmar 
after the Thai-Burmese wars ended in the 
late 18th Century. After the first Anglo- 
Burmese War (1824-26), Tenasserim was the 
first part of Burma to be surrendered to the 
British. In 1941, when Japanese troops landed 
in Tenasserim, the British began evacuating 
Burma. The Japanese occupation lasted from 
1941 to 1945, and Burma gained indepen­
dence from Britain in 1948.

Paddy rice is cultivated in the river valleys 
of Tenasserim, particularly near Tavoy. Veg­
etables, coconuts, mbber, and teak are grown, 
and salt fields are worked. Soil erosion has 
been a problem on the upland ridges of the 
region. Wood and bamboo products are man­
ufactured in Tavoy. Tin, tungsten, and iron- 
ore mines operate near Tavoy and Mergui, 
and there is a tin purification plant in Heinda 
that is powered by a hydroelectric station in 
Phaungtaw. A Coastal paved road has branches 
that mn into Thailand.
Tenby, Welsh d i n b y c h -y - p y s g o d , market 
town and resort, South Pembrokeshire district, 
Dyfed county, Wales, on Carmarthen Bay. 
Though Scandinavian settlement probably oc­
curred there, the town essentially dates from 
the building of a Norman castle and walled 
borough in the 12th Century; parts of the walls 
survive, but the castle is in mins. Fishing has 
long been an important activity, and the fine 
beaches, cliffs, and attractive narrow streets 
have brought a flourishing holiday trade. Pop. 
(1981 prelim.) 4,814.

tench (species Tinca tinca), widely distributed 
European food and sport fish of the carp fam­
ily Cyprinidae (order Cypriniformes), noted

Tench (Tinca tinca)
W.S. Pitt— Eric Hosking

for its ability to survive low oxygen condi­
tions. The tench is a stout, small-scaled fish 
with a barbel at each corner of its mouth and 
a thick, slimy skin. It is greenish or black­
ish and usually 18-35 cm (7-14 inches) long 
with a weight of about 2 kg (4V2 pounds). 
Most abundant in quiet, mud-bottomed wa­
ters thick with plants, it feeds mainly on small 
animals and plants. It was once thought able 
to eure injured fishes and was also applied to 
human wounds. The golden tench is a red- 
gold variety of the species sometimes kept in 
ponds.
Tench, Watkin (b. c. 1758, England?—d. 
May 7, 1833, Devonport, Devonshire, Eng.), 
British army officer whose two books about 
early Australia have become classics. 

Commissioned a lieutenant in the British 
army (1778), Tench shipped out for Australia 
nine years later as a captain lieutenant of 
marines, arriving in Botany Bay on Jan. 20, 
1788. A year later he published in London 
A Narrative of the Expedition to Botany Bay, 
in which he described his voyage and life in 
the settlement. An immediate populär success, 
the book went into three editions and was 
translated into several languages. He sailed for 
Europe in 1791, and his Complete Account 
of the Settlement at Port Jackson appeared in
1793. Made a prisoner of war by the French in
1794, two years later he published an account 
of his captivity, Letters Written in France to 
a Friend in London.
Tenchi (Japanese emperor): see Tenji.
Tencin, Claudine-Alexandrine Guerin de
(b. April 27, 1682, Grenoble, Fr.—d. Dec. 
4, 1749, Paris), French author and literary 
patroness whose associations with celebrated 
writers and political Personalities ensured her 
position as one of the prominent social figures 
of the 18th Century.

Tencin became a nun early in life but soon 
abandoned her vows in obscure circumstances

Mme de Tencin, lithograph by C. 
Pegeron
Boyer— H. Roger-Viollet
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around which many legends grew. After the 
death of Louis XIV, she sought her fortune 
at court and became the mistress of Cardi­
nal Dubois (prime minister for a time), of 
the regent, and of other influential men. The 
philosopher Jean Le Rond d’Alembert was 
her son by one of her lovers, the Chevalier 
Destouches. Falsely charged with murder, she 
was imprisoned in the Bastille in 1726 and 
was released only after the intervention of her 
brother Pierre, then an archbishop and later 
a Cardinal. Thereafter, she sought less scan- 
dalous distinction as a hostess. The writers 
Bernard de Fontenelle, Pierre de Marivaux, 
and Jean-Frangois Marmontel, as well as the 
philosopher Montesquieu (whom she twice as­
sisted in publication of his works), frequented 
her salon. Her best-known work is an au- 
tobiographically inspired novel, Mémoires du 
Comte de Comminges (1735).
Tencin, Pierre Guerin de (b. Aug. 22, 1679/ 
80, Grenoble, Fr.—d. March 2, 1758, Lyon), 
French statesman, C ard in al, and anti-Jansenist 
of the 18th Century*

Tencin owed his quick advance to power 
to his sister, Claudine-Alexandrine Guérin de 
Tencin, influential mistress of a famed salon. 
He was successively abbé of Vezelay (1702), 
vicar general of Sens (1703), ambassador to 
the Holy See (1721-24, 1739-42), archbishop 
of Embrun (1724-40), Cardinal (from 1739), 
archbishop of Lyon (from 1740), and a min­
ister of state for Louis XV (1742-50). He 
joined in bitter pamphlet debates against the 
supporters of Jansenism.
Tenda Pass, Italian c o l l e  d i  t e n d a , French 
COL DE TENDE, pass (6,135 feet [1,870 m]) in 
the Maritime Alps, lying on the French-Italian 
border near the resort of Limone Piemonte. 
Two parallel tunnels carry a railroad and high­
way beneath the Tenda Pass to connect Nice, 
Fr., with Turin, Italy. Some Alpine specialists 
consider the pass to be the westem end of the 
main Alps.
Tendai (Buddhism): see T’ien-t’ai.
Tendai Shintö (Japanese religion): see Sannö 
Ichijitsu Shintö.
tendinitis, also spelled t e n d o n i t i s , inflam­
mation of the sheaths of the tendons. These 
sheaths are composed of thin, filmy tissue that 
permits the sliding motion of tendons within 
them. The cause of inflammation is irritation 
of the sheaths by prolonged or abnormal use 
of the tendons. Less often it may follow in­
vasion of the tendon sheaths by bacteria with 
subsequent infection. It is in many instances 
an occupational hazard (wrist tendons in the 
typist; tendons about the shoulder in baseball 
pitchers; or tendons about the elbow in pneu- 
matic drill operators).

Inflammation in the sheath of the tendon 
produces swelling, redness, and pain along the 
course of the involved tendon, and motion of 
the tendon produces severe pain. Swelling of 
the sheath narrows the space through which 
the tendon may slide, causing stiffness in the 
involved area. A grating Sensation may be feit 
as the tendon moves.

Treatment of the condition depends upon 
placing the involved tendon and its sheath at 
complete rest by means of splints, cast, or 
bandages. With rest the inflammation subsides 
and motion may gradually be resumed. Local 
injections of corticosteroids may hasten the 
abatement of the inflammation. Recurrences 
following improvement are not uncommon. 
Repeated episodes of tendinitis may produce 
permanent thickening of the sheath, which 
limits motion of the tendon within it.
tendon, in anatomy, tissue that attachés a 
muscle to other body parts, usually bones. 
Tendons are the connective tissues that trans-
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mit the mechanical force of muscle con­
traction to the bones; the tendon is firmly 
connected to muscle fibres at one end and 
to components of the bone at its other end. 
A tendon is composed of dense, fibrous con- 
nective tissue made up primarily of spindle- 
shaped cells called fibroblasts and of collage- 
nous fibres (see collagen). lts composition is 
similar to that of ligaments and aponeuroses. 
The great tensile strength of tendons, which is 
necessary to withstand the stresses generated 
by muscular contraction, is made possible by 
the large quantity of collagenous fibres, which 
are remarkably tough and strong. See also 
connective tissue.
tendril, in botany, plant organ specialized to 
anchor and support vining sterns. Tendrils 
may be modified leaves, leaflets, leaf tips, or 
leaf stipules; they may, however, be derived as 
modified stem branches (e.g., grapes). Other 
special plant structures fulfill a similar func­
tion, but the tendril is distinctive in being a 
specialized lateral organ strongiy possessing a 
twining tendency causing it to encircle any 
object encountered.

A tendril is a slender whiplike or threadlike 
strand, produced usually from the node of a 
stem, by which a vine or other plant may 
climb. lts anatomy may be of stem tissue or of 
leafstalk tissue. Common examples of tendril- 
producing plants are the grape, members of 
the squash or melon family (Cucurbitaceae), 
the sweet pea (Lathyrus odoratus), and the 
passionflowers (Passiflora species).

Tendrils are prehensile and sensitive to con­
tact. When stroked lightly on its lower side, 
the tendril will, in a minute or two, curve 
toward that side. As it brushes against an ob­
ject, it tums toward it and—the shape of the 
object permitting—wraps about it, clinging 
for as long as the Stimulation persists. Later, 
strong mechanical tissue (sclerenchyma) de­
velops in the tendrils, thus rendering them 
strong enough to support the weight of the 
plant. In addition to their twining character, 
some tendrils produce terminal enlargements 
that, on contact with a firm surface, Hatten 
and secrete an adhesive, firmly cementing the 
tendril to the Substrate.
Tendring, district, county of Essex, England, 
occupying 130 square miles (337 square km) 
in the low-lying Coastal tract between the estu­
aries of the Rivers Stour and Colne. Most of 
the district’s population is concentrated in ur­
ban communities on the coast, including the 
old port of Harwich in the north, the string 
of resorts situated south of the low promon- 
tory of the Naze, and the yachting centre of 
Brightlingsea in the shelter of Colne Point. 
The Coastal towns possess good rail Communi­
cations with the interior, and many residents 
commute to work in Colchester, Chelmsford, 
or even London. Seaside resorts such as Wal­
ton, Frinton, and Clacton make tourism a 
major industry in Tendring. Agriculture dom- 
inates the inland portions of the district. Pop. 
(1986 est.) 122,800.
tenebrism, in the history of Westem paint­
ing, the use of extreme contrasts of light and 
dark in figurative compositions to heighten 
their dramatic effect. (The term is derived 
from the Latin tenebrae, “darkness.”) In tene- 
brist paintings the figures are often portrayed 
against a background of intense darkness, but 
the figures themselves are illuminated by a 
bright, searching light that sets off their three- 
dimensional forms by a harsh but exquisitely 
controlled chiaroscuro (q.v.). The technique 
was introduced by the Italian painter Cara- 
vaggio (15717-1610) and was taken up in the 
early 17th Century by painters influenced by 
him, including the French painter Georges 
de La Tour, the Dutch painters Gerrit van

“The Deposition of Christ,” tenebrist painting 
by Caravaggio, oil on canvas, 1602-04; in the 
Vatican Museum
SCALA—Art Resource/EB Inc.

Honthorst and Hendrik Terbrugghen, and the 
Spanish painter Francisco de Zurbarän.
Tenentismo (from Portuguese tenente, “lieu­
tenant”), movement among young, idealistic 
Brazilian army officers, mostly from the lower- 
middle class, who pressed for social justice 
and national reforms in Brazil in the 1920s. 
On July 5, 1922, a number of the young 
officers raised the Standard of revolt at the 
Igrejinha fortress in Copacabana. The upris- 
ing was quickly put down, and most of those 
who escaped the fortress (the Eighteen of Co­
pacabana) were shot to death on the beach. 
One of the few survivors was Eduardo Gomes, 
who in 1945 made an unsuccessful attempt to 
become president.

In July 1924 another such revolt broke out in 
Säo Paulo; several weeks passed before federal 
troops were able to recapture the city. That 
October a force of about 1,000 rebels, led by 
a former army captain, Luis Carlos Prestes, 
began a two-year march through the Brazil­
ian interior to demonstrate their demand for 
national reform. When federal troops finally 
caught the rebel band, their leaders fled the 
country.
Ténéré, physiographic region of the Sahara 
extending from northeastern Niger into west­
em Chad. Comprising the northwestem part 
of the Central Sudan depression, this vast 
level plain of sand extends over approximately 
154,440 square miles (400,000 square km). 
It is bounded by the Air massif (west), the 
Ahaggar (Hoggar) mountains (northwest), the 
Djado Plateau (northeast), the Tibesti moun­
tains (east), and the Chad basin (south). Ténéré 
is one of the most forbidding regions of the 
Sahara, with an extremely hot and dry climate 
and virtually no plant life. Vast expanses of 
sand and sand dunes in the southeast are 
known as ergs, and the gravel-covered plains 
of the northwest are called regs. Bilma oasis, 
near the centre of the Ténéré, has maximum 
and minimum July temperatures (summer av­
erage) of 108° F (42° C) and 75° F (24° C). 
Hot, dusty east or northeast winds (the har- 
matta) blow across the Ténéré generally year 
round; irregulär annual rainfall is about 1 inch 
(25 mm). Groundwater deposits are known to 
exist at great depths, but often there are no 
wells for hundreds of miles.

Fossils confirm that this arid desert was, in 
the Late Carboniferous epoch (c. 290 million 
years ago), a seafloor and later became a hu­
mid tropical forest. Middle Paleolithic (c. 60,- 
000 bc) human habitation is indicated in this 
region by flint axes, arrowheads, and stone

artifacts; rock engravings and rock pictures 
of animals are indicative of Neolithic (8,000-
5,000 bc) inhabitants. The Tuareg and Teda 
nomads who frequent this inhospitable sea of 
sand navigate by Sun and stars and use sand 
dunes as landmarks. The addax, a rare desert 
antelope, survives in the Ténéré.
Tenerife, also spelled teneriffe, island, 
largest of the Canary Islands, Santa Cruz 
de Tenerife provincia, in the comunidad au- 
tónoma (“autonomous community”) of Ca- 
narias, Spain. It lies in the Atlantic Ocean 
opposite the northwest coast of Africa. The 
island has an area of 795 square miles (2,058 
square km). The narrower northeastern part 
rises sharply to a jagged mountain ridge of 
volcanic origin, except near La Laguna, where 
a corridorlike depression forms the island’s 
only extensive lowland. The remaining two- 
thirds of Tenerife is a vast composite dome 
surmounted by Teide Peak (q.v.), the high­
est point on Spanish soil (12,198 feet [3,718 
m]). This volcanic peak, with its supports and 
spurs, occupies nearly two-thirds of the island. 
The area continues to be the site of volcanic 
activity; perhaps the most destructive eruption 
occurred early in the 18th Century, when a 
lava flow buried much of the town and har­
bour of Garachice on the northem coast.

Nearly all the inhabitants of Tenerife live on 
the lower slopes and within a few miles of 
the sea. Almost half the population is in or 
near Santa Cmz de Tenerife (q.v.), the capital, 
and La Laguna, the former capital. La Laguna 
University was established in 1701. Most of 
the island’s other inhabitants live on the inten- 
sively cultivated slopes near the north coast,

Garachico harbour, Tenerife, in the Canary Islands
Hans Huber

where the chief towns are La Orotava, Icod, 
and Puerto de la Cmz. Near the south coast, 
where the climate is drier and camels are com­
mon beasts of burden, there are many small 
villages, but Güimar is the only town. The 
main settlements are linked by good roads.

The economy of Tenerife is mainly agricul­
tural; tourism is based on beach-resort facili­
ties. The international airport at Los Rodeos 
suffered a catastrophic airplane collision (582 
fatalities) in 1977 and was replaced by a new 
international airport, Queen Sofia Tenerife 
South, in 1978. Pop. (1982 est.) 658,884.
Ténès, also spelled tenez, town, northem 
Algeria. A small Mediterranean port, it is 
built on the site of the ancient Phoenician 
and Roman colonies of Catenna. Ruins of the 
Roman colony’s ramparts and tombs remain, 
and the Roman cistems are still in use. Old 
Ténès, probably founded in ad 875 by Span­
ish colonists, belonged to the city of Tlemcen 
from 1299 until its capture by the corsair 
Khayr ad-Dln (Barbarossa) in 1517. It was 
occupied by the French in 1843. The mod­
em town of Ténès rests on a rocky plateau 
overlooking the Wadi Allalah estuary and a 
harbour sheltered on the east by Cape Ténès. 
The remains of Old Ténès are 1 mile (1.5 
km) southeast of modem Ténès. The modem 
town’s industry includes fish canning and the 
production of soft drinks. Pop. (1987 prelim.) 
mun., 26,510.
Teng Hsiao-p’ing (Chinese official): see 
Deng Xiaoping.



Tenggerese, second smallest of the ethnic 
groups indigenous to the island of Java in 
Indonesia, living mainly on the high slopes of 
a large volcanic crater in the Tengger Moun­
tains and numberinjg about 50,000 in the early 
1970s. They are believed to be the only surviv- 
ing remnants of the Majapahit Empire in its 
later period (c. 1500). Because of the high alti­
tude and climate, the Tenggerese cannot grow 
the Indonesian staple crop of rice. They sow 
com (maize), potatoes, onions, and cabbage 
in a two-season year and keep a small num­
ber of buffalo. Lacking the economie base for 
large-scale political integration, the Tenggerese 
community unit (with an elected headman) 
is the village, consisting of large, thatched 
wooden houses sheltering several families and 
surrounded by a bamboo palisade. The Teng­
gerese are largely isolated from extemal influ­
ences and the cultural interaction typical of 
Coastal Java. Although some have converted 
to Isläm, most observe a religious animism 
influenced by Hinduism. A priest, the dukun, 
performs sacrifices on the sacred crater.
Tengiz, Lake, Russian ozero tengiz, salt 
lake in the northem part of the Kazakh Up­
land, Tselinograd oblast (administrative re­
gion), Kazakh Soviet Socialist Republic. The 
largest lake in northem Kazakhstan, it has 
an area of 614 sq mi (1,590 sq km) and a 
maximum depth of more than 20 ft (6 m); 
it lies in an area of sparsely inhabited dry 
steppe and semidesert. It is fed by the Nura 
and Kulanutpes rivers, and its level is subject 
to sharp fluctuations. The shore is mostly low 
lying and clayey, and along the jagged eastern 
shore are several islands. The lake is the most 
northerly habitat of the pink flamingo, and its 
brine is rich in the mineral mirabilite.
Tengnoupal, district, Manipur state, eastern 
India. Formerly part of the Central district, it is 
a hilly region in the Eastem Himalayas south 
of the Imphäl Valley, has an area of 1,303 sq 
mi (3,375 sq km), and varies in altitude from
2,500 ft (760 m) to 10,000 ft. Pakhangha es­
tablished a dynasty in ad 33 that continued 
until integration with the Indian Union in 
1947. A manuscript of local literature, written 
during the reign of King Irengba, dates from 
1074. The area was invaded by the Chinese 
in 1631 and was bombed by the Japanese in 
1942 during World War II. The Manipur and 
Baräk rivers flow from north to south (the 
latter through narrow valleys); the district also 
has numerous lakes that serve as important 
fisheries. Lake Vegetation includes lotus and 
water lilies, and orchids are found on the 
plains. Goral, kharsha (wild pig), tiger, leop- 
ard, and greylag (geese) inhabit the forested 
areas. Agriculture is the basis of the economy; 
crops (grown in small, scattered plots) include 
rice, wheat, mustard, potatoes, and pulse (le­
gumes). Mangoes and lemons are also grown. 
Industries include handloom weaving and 
embroidering (Manipuri saris are known for 
their durability and fine embroidery), black- 
smithing, agricultural implement making, and 
goldsmithing. Pottery, cane products, soap, 
and paper are also made. Rock salt, copper, 
limestone, and iron ore are mined in small 
quantities. The district is populated mostly by 
different tribes of Mongolian origin who speak 
the Manipuri language. A national highway 
connects Chändil, the district headquarters, 
with Imphäl, the state capital; the Baräk River 
is navigated by small boats. Pop. (1981) 56,- 
444.
Tengréla, also spelled tingréla, town, ad­
ministrative centre (since 1980), of Tengréla 
département, extreme northem Ivory Coast, 
situated on a road connecting the Ivory Coast 
town of Boundiali (south) with the country 
of Mali (north). The town serves as a cen­
tre for international trade among Ivory Coast, 
Mali, and Burkina Faso (formerly Upper Vol­
ta). The département is a densely-populated

wooded savanna area known for cotton, corn 
(maize), yams, sorghum, linseed oil, and cattle 
raising. The Senufo people, one of 60 eth­
nic groups in the Ivory Coast, constitute the 
town’s population. Pop. (1975) town, 8,872; 
departément, 35,829.
tengu, in Japanese folklore, a type of mis- 
chievous supematural being, sometimes con­
sidered the reincamated spirit of one who 
was proud and arrogant in life. Tengu are 
renowned swordsmen and are said to have

A flight of tengu rescuing Tametomo from 
the attack of a giant fish, woodblock print by 
Utagawa Kuniyoshi (1797-1861)
By courtesy of the Victoria and Albert Museum, London

taught the military arts to the Minamoto hero 
Yoshitsune. They live in trees in mountain­
ous areas. A group of tengu is headed by a 
chief, who is depicted with a prominent nose, 
angry and threatening expression, dressed in 
red robes and carrying a feather fan. He is 
served by a group of retainers called koppa 
tengu (“leaflet” tengu) who act as his mes- 
sengers. In populär art they are shown as 
smaller winged creatures with long red noses 
or beaklike mouths.
Teniers, David, t h e  E l d e r  (b. 1582, 
Antwerp—d. July 29, 1649, Antwerp), Flem­
ish Baroque painter of genre scenes, land­
scapes, and religious subjects.

631 Teniers, David

Teniers apparently began his career as a pupil 
of his brother Juliaen; he is also said to have 
studied in Italy under Elsheimer and Rubens. 
He became a master in the Antwerp guild 
in 1606-07, and in the 1630s is recorded as 
an art dealer. A number of paintings in the 
style of his more famous son were formerly 
attributed to him, but in fact almost nothing 
is known about his work except that religious 
subjects seem to have predominated.
Teniers, David, t h e  Y o u n g e r  (baptized 
Dec. 15, 1610, Antwerp—d. April 25, 1690, 
Brussels), prolific Flemish painter of the 
Baroque period known for his genre scenes of 
peasant life.

He was the son and pupil of David Teniers 
the Elder. In 1637 he married Anna, daugh­
ter of the painter Jan Brueghel the Elder. 
Teniers painted almost every kind o f picture, 
but chiefly genre scenes of peasant life, many 
of which were subsequently used for tapestry 
designs in the 18th Century. His early works 
in this vein show the influence of Adriaen 
Brouwer (e.g., “Peasants Playing Music,” Alte 
Pinakothek, Munich). Many of his finer works 
date from 1640 to 1650. He was brilliant at 
handling crowd scenes in an open landscape 
and adept at characterizing his figures with 
a warm, human, and often humorous touch 
(e.g., “The Village Fête,” 1646; Hermitage, 
Leningrad). His landscape settings are atmo­
spheric, and his still-life details precise. In the 
same decade he also painted a number of 
monumental processions (e.g., “Procession of 
the Antwerp Civic Guards,” 1643; Hermitage, 
Leningrad). Teniers developed a second career 
in 1651 when he moved to Brussels, becoming 
court painter and keeper of the art collections 
to the regent of the Netherlands, the archduke 
Leopold William. He painted several views 
of the Archduke’s picture gallery (e.g., “The 
Archduke Leopold Wilhelm in His Picture 
Gallery in Brussels,” 1647; Prado, Madrid). 
He also made many small-scale individual 
copies of paintings in the Duke’s collection 
by foreign artists, especially Italians. Of these, 
244 were engraved in 1660 under the title 
“Theatrum Pictorium.” As a pictorial inven- 
tory of a great 17th-century collection, this 
book of engravings was unique in its time 
and still constitutes a valuable source for the 
art historian. Teniers was also court painter 
to Don John of Austria, who succeeded the 
Archduke as regent in 1656, and was one of

Detail of “A Country Festival near Antwerp,” oil on canvas by David Teniers the 
Younger, 1643; in the National Gallery, London
By courtesy of the trustees of the National Gallery, London; photograph, A.C. Cooper
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the prime movers in the foundation of the 
Brussels Academy of Fine Arts (1663) and 
subsequently the Academy in Antwerp (1665). 
Teniers’ son, also named David (1638-85), 
often imitated his father’s work. There are sev­
eral of his altarpieces in churches in Belgium.
Tenji, in füll tenji tennö, Tenji also spelled 
tenchi, original name nakano öe (b. 625/ 
626, Japan—d. Jan. 7, 672, Otsu, Omi prov­
ince), 38th emperor of Japan, from 668 to 
672, and the ruler who freed the Japanese 
court from the domination of the Soga fam­
ily. Tenji implemented a series of reforms 
that strengthened the central government in 
accord with the Chinese model and restored 
power to the emperor.

The Soga family had begun to dominate the 
Imperial family in the late 6th Century ad , 
and by 645 it appeared that Iruka, the son of 
the head of the Soga clan, would attempt to 
usurp the throne for himself. Nakano Oe, then 
an Imperial prince, conspired with Nakatomi 
Kamatari, the head of the powerful Nakatomi 
family, to murder Iruka at court, the only 
place where he was not surrounded by body­
guards. When the assassin faltered at the last 
minute, the prince picked up the spear and 
slew Iruka. Defection to Nakano’s side on 
the part of some disgruntled members of the 
Soga family caused Opposition to the coup 
to collapse, and Iruka’s supporters were soon 
dispersed.

The empress Kögyoku, Nakano’s mother 
(who reigned a second time as the empress 
Saimei), abdicated on the following day, and 
the former Imperial prince Kam was en- 
throned as the emperor Kötoku. Named heir 
apparent, Nakano Oe was free to promulgate 
a series of reforms, drawn up with Kamatari 
(see Taika era reforms), requiring the great 
nobles to recognize the supremacy of the em­
peror. Private property in the form of land 
or workers was abolished, the region around 
the capital was set up as an administrative 
district, and govemors were appointed for the 
provinces. Moreover, the population was reg- 
istered, the arable land surveyed, and a new 
system of taxation instituted. These reforms 
transformed Japan into a powerful centralized 
nation, resembling (on a smaller scale) T’ang 
China.

In 662 Nakano Öe became emperor, although 
he was not officially enthroned until 668. 
Meanwhile, the Korean kingdom of Packche 
was invaded by Chinese troops. The new em­
peror, Tenji, came to the aid of the Koreans, 
but his troops were decisively defeated. Un­
able to challenge Chinese sovereignty in the 
area, he withdrew and abandoned all Japanese 
interests in Korea. Japanese troops remained 
off the Korean peninsula until 1598, when 
they were again defeated by China.
Tenjiku (Japanese: “Indian Style”), one of 
the three main styles of Japanese Buddhist 
architecture in the Kamakura period (1192— 
1333). The style is impressive for the size and 
multiplicity of its parts. lts unique and most 
characteristic feature is the elaborate bracket- 
ing of beams and blocks under the eaves.

The introduction of Tenjiku to Japan seems 
to have been an accidental by-product of the 
revival of Nara Buddhism. It was used most 
extensively in the rebuilding of the Tödai 
Temple (Tödai-ji)—its most impressive mon­
ument being the Nandai-mon, or Great South 
Gate. The decision to adopt the style appar­
ently was that of a single priest, Chogen, of 
the Pure Land, or Jödö, sect, who was put in 
charge of the reconstmction. The style rapidly 
declined in popularity after his death in 1205, 
its character being so alien to Japanese taste. 
By the late 13th Century, it had been assimi- 
lated into a more congenial style, and by the 
14th Century, except for restorations of build-

Detail of Tenjiku bracketing on the Great South Gate 
(Nandai-mon), Kamakura period (1192-1333), at the 
Tödai Temple, Nara, Japan
Saburo Ohmachi

ings originally constmcted in the style, it had 
been almost completely forgotten.
Tenjin (Japanese deity): see Sugawara Michi- 
zane.
Tenkalai, one of two Hindu subsects of the 
Srïvaisnava, the other being the Vadakalai. 
Though the two sects use both Sanskrit and 
Tamil scriptures and centre their worship on 
Vishnu, the Tenkalai places greater reliance 
on the Tamil language and the Näläyira Pra- 
bandham, a collection of hymns by the Ä1- 
värs, a group of South Indian mystics. The 
Tenkalai grew apart from the Vadakalai in the 
14th Century.
The main doctrinal difference between the 

two sects centres on the question of Vishnu’s 
grace. The Tenkalai believes that the process 
of final deliverance begins with Vishnu and 
that the devotee need not make any effort 
beyond surrendering himself to Vishnu’s will. 
It uses as an illustration the helplessness and 
complete dependence of a kitten being carried 
by its mother; hence its doctrine is known as 
märjära-nyäya (the analogy of the cat). The 
two schools also differ in their views con- 
cerning Vishnu’s consort, Sri (Laksmï). The 
Tenkalai holds that she is finite, though di­
vine, and can act only as a mediator between 
the devotee and Lord Vishnu.

Pillai Lokäcärya is commonly regarded as 
the founder of the Tenkalai sect, and Man- 
avala, or Varavara Muni (1370-1443), as its 
most important leader. The sect’s main centre 
is at Nanganur, near Timnelveli (Tamil Nadu 
state), and the Tenkalai ̂ are referred to as the 
southem school of the Srïvaisnava. Compare 
Vadakalai.
Tennant, Frederick Robert (b. Sept. 1, 
1866, Burslem, Staffordshire, Eng.—d. Sept. 
9, 1957, Cambridge, Cambridgeshire), English 
philosophical theologian, a powerful apologist 
with a wide range of interests who essayed 
a harmony of science and religion within an 
empirical approach to theology.

Tennant studied science at Caius College, 
Cambridge, and was ordained while teaching 
science at Newcastle-under-Lyme High School 
(1891-94), becoming lecturer in theology and 
fellow of Trinity College, Cambridge, in 1913.

In four early books Tennant discussed the 
concepts of sin (1902, 1912), the fall (1903), 
and miracles (1925). In the first volume (1928) 
of his chief work, Philosophical Theology, 
Tennant shows himself temperamentally and 
philosophically unsympathetic to mysticism 
and argues that justification of the claims of 
religious experience to reveal God requires 
an independently established theism, derived 
by a “laborious ascent” from such knowledge 
about the self and the world as is supplied by 
epistemology, psychology, and the natural Sci­
ences. Volume II (1930) describes this ascent

and gives Tennant’s version of the argument 
from design. His bold endeavour to combine 
scientific and theological thinking was, how­
ever, overtaken by developments within both 
empirical philosophy and theology, where, on 
different grounds, claims for the reasonable- 
ness of Christianity were soon to be con­
demned.
Tennant, Kylie, married name kylie ten­
nant rodd, née kylie tennant (b. March 
12, 1912, Manly, N.S.W., Australia—d. Feb. 
28, 1988, Sydney), Australian novelist and 
playwright famed for her realistic yet affirma­
tive depictions of the lives of the underprivi- 
leged in Australia.

Tennant attended the University of Sydney 
but left without a degree and then worked as 
an assistant Publicity officer for the Australian 
Broadcasting Commission. After her marriage 
in 1932 she became a full-time writer.

Tennant did field research for her novels; be­
fore beginning a novel she would thoroughly 
study the people and environment that she 
intended to depict. Her first book Tiburon
(1935), set in a New South Wales country 
town, accurately and sensitively describes life 
among the unemployed during the Great De­
pression. For her novels set in the slums of 
Sydney—Foveaux (1939), Ride On, Stranger 
(1943), and Teil Morning This (1967)—Ten­
nant lived in poor areas of the city and took 
jobs ranging from social worker to barmaid. 
In preparation for The Battlers (1941), about 
migrant workers, Tennant traveled for months 
with the unemployed along the roads of Aus­
tralia, and several years later she lived in a 
fishing village for a while and worked as a boat 
builder before Publishing Lost Haven (1946), a 
story of wartime shipbuilders. Her best-known 
play Tether a Dragon (1952), about the early 
Australian prime minister Alfred Deakiii, was 
conceived while she was in the process of re- 
searching her first nonfiction piece, Australia: 
Her Story: Notes on a Nation (1953; rev. ed. 
1964, 1971).
After spending time with the Aborigines of 

Australia and Papua New Guinea, Tennant 
wrote her first volume of children’s stories, 
All the Proud Tribesmen (1959), specifically 
for the native children who, she learned, were 
having difficulty reading because they could 
not identify with white heroes.

From 1959 to 1969 Tennant worked as a 
journalist, a publisher’s reader, and a literary 
adviser and editor. In 1969 she resumed writ­
ing full-time, and her later works included 
more histories and biographies, children’s 
plays, short stories, poems, travel books, criti­
cal essays, and an autobiography (The Missing 
Heir, 1986). She received a number of na­
tional awards for her writings and was named 
a life patron of the Fellowship of Australian 
Writers.

Consult
the
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Tennant Creek, town, central Northern Ter­
ritory, Australia, on Tennant Creek, which 
was explored in 1860 by the Scot John Mc- 
Douall Stuart and named after a South Aus­
tralian pastoralist. Earliest settlement of the 
site began in 1872 with the construction of 
a station on the Overland Telegraph Line. 
Although gold was discovered in 1930 in the 
surrounding low, flat-topped hills, the town 
was not officially proclaimed until 1954. The 
discovery in 1955 of copper and silver has 
made Tennant Creek the Northem Territory’s 
leading mineral production centre. A large 
smelter was built in the mid-1970s, but some 
of the mines’ output continues to be trucked 
to the railhead at Alice Springs (315 miles 
[507 km] south) via Stuart Highway. Beef cat­
tle graze the countryside, and an abattoir was



opened at Tennant Creek in 1980; there are 
also deposits of tin, mica, and wolfram (tung­
sten) in the vicinity. Pop. (1986 prelim.) 3,503.
Tenneco Inc., formerly (1947-66) tennessee 
gas and transmission Company, diversified 
American industrial Corporation, with major 
interests in natural-gas pipelines and the con­
struction of heavy equipment. It was also 
formerly a large producer o f petroleum. Head­
quarters are in Houston, Texas.

Tenneco was formed in 1943 as the Ten­
nessee division of the Chicago Corporation to 
build a natural-gas pipeline from Texas to West 
Virginia. Shortly after World War II ended, 
the division was sold, and the new Company 
was incorporated in 1947 as the Tennessee 
Gas & Transmission Company with founder 
Gardiner Symonds as its longtime president. 
With Symonds at the head, the Company in 
addition began to distribute its gasoline in 
the South—under such trade names as Ten­
neco and Red Diamond—and heating oil in 
the North. The Company assumed its present 
name in 1966.

Federal regulations on oil and gas pricing 
caused Symonds to expand into other business 
areas while retaining its large network o f nat­
ural-gas pipelines. Among its other businesses 
are construction and farm equipment, ship­
building, automotive equipment, packaging 
cartons and containers, and Chemicals. Two- 
thirds of the company’s shipbuilding business 
comes from building and repairing nuclear- 
powered vessels for the U.S. Navy. In 1988 
Tenneco sold off its considerable petroleum- 
and natural-gas-producing properties in order 
to concentrate on its diversified industrial op­
erations.
Tennent, Gilbert (b. Feb. 5, 1703, County 
Armagh, Ire.—d. July 23, 1764, Philadelphia), 
Irish-bom American Presbyterian clergyman, 
son and brother of three other Presbyterian 
clergymen. He was one of the leaders of the 
Great Awakening of religious feeling in colo­
nial America, along with Jonathan Edwards 
and George Whitefield.

Like his three brothers, Tennent was edu­
cated at home by his father in Neshaminy, Pa. 
He was licensed to preach by the presbytery of 
Philadelphia in 1725 and took a pastorate in 
New Brunswick, N.J. He became a revivalist 
preacher along with George Whitefield, who 
called him “a son of thunder.” He was known 
for his fiery exhortations to sinners to repent 
and also for his scom of his critics among the 
more conservative Presbyterians. Tennent’s at­
tacks on the majority reached a peak in 1740 
in his “Nottingham Sermon,” in which he 
denounced his opponents as hypocrites. This 
led to a schism the following year, Tennent 
and other members of the New Brunswick 
Presbytery withdrawing from the church. In 
1743 he moved to a church in Philadelphia, 
where he remained for the rest of his life. His 
preaching became less impassioned, and he 
worked to heal the breach in the Presbyterian 
Church.
Tennessee, constituent state of the United 
States of America, lying in the east south- 
central U.S. It is bounded on the north by 
Kentucky and Virginia, on the east by North 
Carolina, and on the south by Georgia, Al­
abama, and Mississippi; on the west it is sepa­
rated by the Mississippi River from Arkansas 
and Missouri. The capital is Nashville.

A brief treatment of Tennessee follows. For 
full treatment, see macropaedia: United 
States of America: Tennessee.

Spanish, French, and English explorers and 
traders visited Tennessee frequently during 
the 16th and 17th centuries. In 1663 Charles 
II of England issued a charter that established 
Carolina, including Tennessee, as a propri- 
etary colony. After the French and Indian 
Wars (1763), “longhunters” from Virginia and 
North Carolina entered the region, the most

prominent being Daniel Boone. Great Britain 
acknowledged the region to be part of the 
United States following the American Revo­
lution.

Tennessee was part of the state of North 
Carolina until 1785, when the area’s settlers 
broke away and formed the temporary free 
state öf Franklin. North Carolina relinquished 
its claim to the area in 1789, and Tennessee 
became the 16th state in 1796. During the 
War of 1812, thousands of Tennesseans vol- 
unteered for the army, and from that time on­
ward Tennessee was known as the Volunteer 
State. Many native Tennesseans distinguished 
themselves in the war. Most notable were 
Andrew Jackson, David Crockett, and Sam 
Houston. Jackson went on to father a populist 
movement, known as Jacksonian democracy, 
that dominated the Tennessee and eventually 
the national political scene in the 1820s and 
’30s.

Most of Tennessee, except for the eastem 
part of the state, supported secession from the 
Union in 1861. Tennessee was the site of sev­
eral hard-fought American Civil War battles 
including Shiloh, Chattanooga, Stone River, 
and Nashville. After the war’s end, Tennessee 
became the first seceding state to be readmit- 
ted to the Union in 1866.

The state is divided into six physiographic 
regions: the Great Smoky Mountains along 
the North Carolina border, the generally flat 
Cumberland Plateau, the Interior Low Plateau 
in Middle Tennessee, the Eastem Gulf Coastal 
Plateau, and the Mississippi Alluvial Plain. 
The Tennessee River valley dominates the 
landscape of much of the state, as the river 
flows south in the eastem part of the state and 
subsequently flows north in the state’s westem 
part. The Mississippi River and several small 
tributaries drain the extreme westem portion 
of Tennessee.

Tennessee has a moderate climate with cool, 
but not cold, winters and warm, but not hot, 
summers. The state receives about 50 inches 
(1,270 mm) of rainfall a year. About half of 
the state is forested with some 200 species of 
trees, a third of which have commercial value 
for timber and other products.

Tennessee’s white residents are largely Protes­
tants of Anglo-Saxon ancestry. Blacks com­
prise about one-sixth of Tennessee’s total 
population. The trend of greater emigration 
than immigration was broken in the 1960s as 
Tennessee became the only east south-central 
state to have a greater inflow than outflow 
of people. In the same decade urbanization 
continued, especially for blacks. By the late 
20th Century about four-fifths of the state’s 
black population resided in four of the largest 
metropolitan areas.

Tennessee’s lack of productive agricultural 
land forced an economic transition to manu­
facturing in the 1940s. The creation of the Ten­
nessee Valley Authority and the subsequent 
availability of relatively inexpensive electrical 
power helped stimulate this economic trans- 
formation. The major manufacturing indus­
tries are Chemicals, food processing, electrical 
machinery, apparel, and textiles. The state is 
a leading producer of zinc.

Highways crisscross the state, and major air­
line service to the metropolitan areas is avail­
able.

Tennessee’s rich folk culture is cultivated by 
the tourist industry. Much of the area’s culture 
and tourism are centred on the state capital, 
Nashville. This city is the home of country 
and westem music and is sometimes called 
the “Athens of the South” because of its re­
creation of the Parthenon and its Greek Ionic 
state capitol. Opryland, outside Nashville and 
home of the “Grand Oie Opry,” is a ma­
jor tourist attraction. The homes of famous 
entertainers receive similar tourist attention, 
such as the home of Elvis Presley in Mem­
phis. The Hermitage, home of Andrew Jack­
son, is a much-visited shrine, as are the many

633 Tennessee River

American Civil War battlefields. The Smoky 
Mountains National Park is the site of many 
mountain vacations. Symphonies and art gal­
leries are found in the four major metropoli­
tan areas. More than 75 public and private 
institutions of higher learning are located in 
the state. Quality major newspapers are cir- 
culated throughout the state from Nashville, 
Memphis, Chattanooga, and Knoxville. Net­
work and educational television is available in 
every county. Area 42,144 square miles (109,- 
152 square km). Pop. (1990 est.) 4,972,000.
Tennessee Gas and Transmission Com­
pany: see Tenneco Inc.
Tennessee River, central component o f one 
of the world’s greatest irrigation and hy- 
dropower systems and a major waterway of 
the southeastem United States. It is formed 
by the confluence of the Holston and French 
Broad rivers, just east of Knoxville, Tenn., 
and flows south-southwest to Chattanooga, 
Tenn. Tuming west through the Cumberland 
Plateau into northeastern Alabama, it contin­
ues across northem Alabama and bends north 
on the boundary between Alabama and Mis­
sissippi. Continuing north through Tennessee 
and then Kentucky, it joins the Ohio River at 
Paducah, Ky., after a U-shaped course of 652 
miles (1,049 km). Its drainage basin covers 
about 40,910 square miles (105,960 square 
km).

The name of the river may have come from 
a Cherokee Indian village located on the Little 
Tennessee River and spelled variously Tanase, 
Tennassee, Tanasi, or Tinasse. The Tennessee 
was explored during the period of rivalry be­
tween the French and the English for the 
territory west of the Appalachians, and a few 
small forts and posts were established on its 
banks. Earlier, explorers and fur traders had 
entered the lower course of the river from the 
Ohio River. Although the Tennessee served 
as a route for settlers moving southwestward, 
its role as a westward passage was negligible 
compared to that of the Ohio.

Originally, the Tennessee could be navigated 
only by flatboats. Its upper course was shal­
low and filled with short rapids. Its middle 
course, through the Cumberlands, contained 
whirlpools and was interrupted by Muscle 
Shoals (rapids, now submerged by reservoirs) 
in Alabama. Only its lower course was easily 
navigable, but the advent of the railroads in 
the Tennessee River valley after the 1840s 
kept river traffic from assuming the signifi­
cance it had on other westem and more easily 
navigated rivers.

The river’s north-flowing lower course was 
strategically important during the American 
Civil War, for its valley offered an inva­
sion route into the westem Confederacy. Part 
of the course downstream is paralleled by 
the Cumberland River. The Confederate forts 
Henry (on the Tennessee) and Donelson (on 
the Cumberland) were only 12 miles (19 
km) apart. General Ulysses S. Grant’s Fed­
eral army, accompanied by gunboats, Struck 
southward in the Tennessee River valley in 
February 1862. The Confederate forces feil 
back to Corinth, Miss., and the Federal troops 
moved almost to Tennessee state’s southem 
boundary, where the Battle of Shiloh (or of 
Pittsburgh Landing) was fought (April 6-7, 
1862).
The development of the river system as an 

important inland waterway began in 1933 
with the establishment of the Tennessee Val­
ley Authority (TVA). The Tennessee now has 
a series of locks and reservoirs impounded 
by multipurpose dams for navigation, power, 
and flood control. The mainstream dams in­
clude the Kentucky (1944); Pickwick Landing
(1938) in Tennessee; Wilson (1925), Wheeler
(1936), and Guntersville (1939) in Alabama;
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and Haies Bar (1913), Chickamauga (1940), 
Watts Bar (1942), and Fort Loudoun (1943) in 
Tennessee. Chief tributaries, besides the Hol- 
ston and French Broad, are Little Tennessee, 
Hiwassee, Paint Rock, Duck, and Ocoee (Toc- 
coa) rivers, all entering from a southerly direc­
tion; and Clinch, Flint, Sequatchie, and Elk 
rivers from a northerly direction. The main 
riparian cities are Chattanooga and Knoxville 
in Tennessee and Florence in Alabama.
Tennessee-Tombigbee Waterway, U.S.
waterway linking the Tennessee River in 
northeastern Mississippi with the Tombigbee 
River in westem Alabama. The 234-mile (376- 
kilometre) system of locks and canals along 
the upper Tombigbee River south to Demopo- 
lis, Ala., gives access via the lower Tombigbee 
to the Gulf of Mexico at Mobile, Ala. The 
waterway was built (1971-84) to provide an 
alternate and shorter route to the Gulf than 
the Mississippi River for Appalachian coal 
and agricultural products from neighbouring 
Southem States, as well as to draw more busi- 
nesses to the region. Barge traffic began mov­
ing along the system in January 1985.
Tennessee Valley Authority (tva), U.S. 
government agency established in 1933 to con­
trol floods, improve navigation, improve the 
living Standards of farmers, and produce elec­
trical power along the Tennessee River and its 
tributaries. The Tennessee River was subject 
to severe periodic flooding, and navigation 
along the river’s middle course was interrupted 
by a series of shoals at Muscle Shoals, Ala. In 
1933 the U.S. Congress passed a bill establish­
ing the TVA, thus consolidating all the activi­
ties of the various government agencies in the 
area and placing them under the control of 
a single one. A massive program of building 
dams, hydroelectric generating stations, and 
flood-control projects ensued. The fusion of a 
broad range of specific powers with a sense 
of social responsibility to the region made the 
TVA significant as a prototype of natural- 
resource planning. lts jurisdiction is generally 
limited to the drainage basin of the Tennessee 
River, which covers parts of seven States: Al­
abama, Georgia, Kentucky, Mississippi, North 
Carolina, Tennessee, and Virginia. The TVA 
is a public Corporation govemed by a board 
of three directors appointed by the president 
with the advice and consent of the Senate. The 
constitutionality of the TVA was immediately 
challenged upon the agency’s establishment, 
but it was upheld by the Supreme Court in 
the case of Ashwander v. Tennessee Valley 
Authority (1936) and in later decisions.

All dams in the system are managed as a unit, 
with primary emphasis on flood control, which 
has proved extremely effective; no major flood 
damage has occurred on the Tennessee River 
since the system of dams was completed. The 
TVA has built navigation locks into each of 
its nine main dams, deepened and otherwise 
improved the channel, and encouraged the 
development of port facilities along the river. 
As a result, traffic on the river increased from
33,000,000 ton-miles in 1933 to several billion 
ton-miles by the late 20th Century. The cheap 
electricity provided by the new dams spurred 
the industrial development of what had been a 
chronically depressed regional economy. The 
waters impounded by the dams created the 
“Great Lakes of the South,” which the TVA 
helped develop into a prime boating, fishing, 
and recreational area. The TVA carried out 
a vigorous mosquito eradication program on 
its reservoirs, thus eliminating the endemic 
malaria that had previously been traceable to 
the river. The agency also improved forestry 
and land Conservation practices in the region.

The most controversial activity of the TVA 
is the production and sale of electric power, 
which has been resisted by privately owned

power Companies. The TVA contracts with 
municipalities and cooperatives to supply 
Wholesale power for distribution and has 
joined with them in purchasing the facilities of 
privately owned electric-utility Companies in 
the region. These purchases have established 
an integrated power service area in which the 
TVA is the sole supplier of power. The TVA 
power system, which includes more than 50 
dams, as well as coal-fired thermal plants 
and operable nuclear plants, possesses a huge 
generating capacity. Power is sold in bulk, 
about half to federal agencies and half to large 
industries and locally owned municipal and 
cooperative distribution Systems; and electric 
rates in the Tennessee Valley are among the 
lowest in the nation. Because of critics’ claims 
that the low rates are made possible by the 
TVA’s tax exemption and lack of Obligation 
to show a profit on its operations, a schedule 
of payments was worked out by which the 
TVA would refund to the national treasury 
over a period of years all federal electric-power 
investment in the valley. The TVA nuclear 
power plant program was seriously curtailed 
in the 1980s because of quality control Prob­
lems and safety deficiencies in several plants 
already completed or under construction.
Tennessee walking horse, also called plan- 
tation walking horse, breed of horse that 
derives its name from the state of Tennessee 
and from its distinctive gait—the running 
walk. In a broad sense, it originated from all 
the ancestors that could do a running walk. 
Allan F-I (foaled 1886), a Standardbred stal- 
lion with several crosses of Morgan breeding, 
had the greatest influence on the breed. The 
walking horse is heavier and stouter than, and 
lacks the refinement and style of, the Ameri­
can saddle horse. The head is usually carried 
low. Some are more sloping in the croup and 
more curved in the hoeks than other rid­
ing horses. Tennessee walking horses average 
15.2 hands (62 inches or 157 cm) in height 
and weigh about 1,000 pounds (450 kg). The 
colours are black, chestnut, bay, brown, roan, 
gray, yellow, and pure white.

The running walk is a natural gait that may 
be improved but not acquired by a horse 
without the natural ability. The gait is faster 
than a flat-footed walk, with a speed of 6 to 8 
miles (10 to 13 km) per hour. The front foot 
strikes the ground an instant before the diag­
onal hindfoot. The horse has a low, gliding, 
reaching action, the hindfoot overstepping the 
print of the forefoot by several inches. Offi­
cial recognition as a distinct breed dates from
1935.
Tenniel, Sir John (b. Feb. 28, 1820, Lon­
don—d. Feb. 25, 1914, London), English il­
lustrator and satirical artist, especially known 
for his work in Punch and his illustrations for 
Alice’s Adventures in Wonderland (1865) and 
Through the Looking-Glass (1872).
Tenniel attended the Royal Academy schools 

and in 1836 sent his first picture to the exhi­
bition of the Society of British Artists. In 1845 
he contributed a 16-foot cartoon to the com­
petition of designs for mural decoration of the 
new Palace of Westminster and received £100 
and a commission for a fresco in the Upper 
Waiting Hall (or “Hall of Poets”) in the House 
of Lords. In 1850 he was invited to succeed 
Richard Doyle as joint cartoonist with John 
Leech for Punch, a periodical Tenniel worked 
on for most of his life. Gradually he took 
over altogether the weekly drawing of the po­
litical “big cut.” In his drawings for Punch 
Tenniel lent new dignity to the political car­
toon. His most famous cartoon was probably 
“Dropping the Pilot” (1890), on the subject of 
Bismarck’s resignation. Tenniel was knighted 
in 1893 and retired from Punch in 1901. He 
illustrated many books; his drawings for Al­
ice’s Adventures in Wonderland and Through 
the Looking-Glass are remarkably subtle and 
clever and are extremely well-suited to Lewis

“Dropping the Pilot,” cartoon by 
Sir John Tenniel commenting on 
the forced resignation of Otto von 
Bismarck from the government of 
Emperor William II (Kaiser Wilhelm) of 
Germany, 1890
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

Carroll’s text. These illustrations won him an 
international reputation and a continuing au- 
dience.
tennis, original name lawn tennis, game 
played on a rectangular court, in which two 
(singles) or four (doublés) players use strung 
rackets to hit a ball back and forth over a net 
at the centre of the court. The object is to hit 
the ball so that an opponent cannot reach or 
retum it correctly.

A brief treatment of tennis follows. For full 
treatment, see macropaedia: Sports, Major 
Team and Individual.

Games of racket and ball (including real ten­
nis in Great Britain, royal tennis in Australia, 
and court tennis in the United States, all of 
which are the same game and played indoors) 
originated from a 12th- and 13th-century 
French handball game called jeu de paume 
(“game of the palm”). In 1873 Major Walter 
Wingfield invented a game called Sphairistikè, 
from which modern outdoor tennis evolved. 
The game caught on quickly in Great Britain 
and spread throughout the British Empire. 
The All England Croquet Club at Wimbledon 
later added the term Lawn Tennis to its title, 
and in 1877 it sponsored the first world ten­
nis championship. Professional tennis in the 
United States began in 1927 with the for­
mation of the U.S. Professional Lawn Tennis 
Association. In 1968 the International Ten­
nis Federation, the governing body of tennis, 
sanctioned open tennis, which allowed ama­
teur players to compete against professionals 
in the same toumament. The current major 
international team toumaments are the Davis 
Cup for men (begun 1900), the Federation Cup 
(1963) for women’s teams, and the Wightman 
Cup (1923) between British and U.S. women’s 
teams. The major toumaments for individ­
ual players comprise the grand siam of tennis 
and consist of the national championships of 
Great Britain (Wimbledon), the United States, 
Australia, and France. See Sporting Record: 
Tennis.
The game is started by a player who serves 

the ball from behind the baseline so that it 
goes over the net and bounces in the oppo­
site diagonal service court. Each player serves 
for an entire game, but service is altemated 
between players after each game. Points are 
scored as 15, 30, 40, and game. If a score is tied 
at 40-40, or deuce, play continues until one 
competitor has achieved a two-point margin,



although a one-point margin may be agreed 
to in some competitions. The first player to 
win six games, with a lead of two games, takes 
the set. In men’s competition, depending on 
the toumament, the side that wins two out of 
three sets or three out of five takes the match; 
the best two out of three wins a match in 
women’s competition. To accommodate the 
rise in television coverage, the tiebreaker was 
introduced in the early 1970s in some tour- 
naments to limit the length of matches; it 
is usually employed when play is tied at 6 -  
6 games. Most major toumaments use a 12- 
point tiebreaker in which the first player to 
reach 7 points by a 2-point margin wins.
Tennis Court Oath, French serment du 
jeu de PAUME (June 20, 1789), dramatic act 
of defiance by representatives of the nonpriv­
ileged classes of the French nation (the Third 
Estate) during the meeting of the Estates- 
General (traditional assembly) at the begin­
ning of the French Revolution. The deputies 
of the Third Estate, realizing that in any at­
tempt at reform they would be outvoted by 
the two privileged orders, the clergy and the 
nobility, had formed, on June 17, a National 
Assembly. Finding themselves locked out of 
their usual meeting hall at Versailles on June 
20 and thinking that the king was forcing 
them to disband, they moved to a nearby ten­
nis court. There they took an oath never to 
separate until a written constitution had been 
established for France. In the face of the sol- 
idarity of the Third Estate, King Louis XVI 
relented and on June 27 ordered the clergy 
and the nobility to join with the Third Estate 
in the National Assembly.
tennö (Japanese: “heavenly emperor”), the ti­
tle of Japan’s chief of state, bestowed posthu- 
mously together with the reign name chosen 
by the emperor (e.g., Meiji Tennö, the em­
peror Meiji). The term was first used at the 
beginning of the Nara period (710-784) as 
a translation of the Chinese t ’ien-huang, or 
“heavenly emperor,” and replaced the older 
title of mikado, or “imperial gate.”

According to Japanese tradition, the imperial 
line was founded in 660 bc by the legendary 
emperor Jimmu, a direct descendant of the 
sun goddess Amaterasu. Around the 3rd Cen­
tury ad, the imperial clan defeated rival chief- 
tains and first asserted suzerainty over central 
and westem Japan. The imperial institution 
survived for 2,000 years despite the removal 
of individual emperors and murders resulting 
from court intrigues. From the 12th to 19th 
Century, however, aristocratie and military 
clans held virtually all the emperor’s power 
(see shogunate). In 1868 the leaders of the 
Meiji Restoration claimed the reestablishment 
of direct imperial rule and built a centralized 
nation-state with the emperor as the symbol 
of national unity; loyalty to the emperor was 
made a sacred duty and a patriotic Obligation, 
though he was actually given few governmen­
tal responsibilities.

The high priest of the Shintö cult and of di­
vine ancestry, the Japanese emperor had been 
invested with an aura of sacred inviolability. 
The defeat of Japan in World War II dealt 
a blow to the emperor cult and the ancient 
myths of divine origin; the postwar constitu­
tion referred to the emperor as a symbol of 
the state, without effective political power.
Tennyson (of Aldworth and Freshwater), 
Alfred Tennyson, Ist Baron, byname Al­
fred, LORD TENNYSON (b. Aug. 6, 1809, 
Somersby, Lincolnshire, Eng.—d. Oct. 6, 
1892, Aldworth, Surrey), English poet often 
regarded as the chief representative of the 
Victorian age in poetry. He was raised to the 
peerage in 1884.
Early life and work. Tennyson was the 

fourth of 12 children, bom into an old Lin­
colnshire family, his father a rector. Alfred, 
with two of his brothers, Frederick and Charles,

Tennyson, detail of an oil painting 
by Samuel Laurence, c. 1840; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

was sent in 1815 to Louth grammar school— 
where he was unhappy. He left in 1820, but, 
though home conditions were difficult, his fa­
ther managed to give him a wide literary edu­
cation. Alfred was precocious, and before his 
teens he had composed in the styles of Pope, 
Scott, and Milton. To his youth also belongs 
The Devil and the Lady (a collection of pre­
viously unpublished poems published posthu- 
mously in 1930), which shows an astonishing 
understanding of Elizabethan dramatic verse. 
Byron was a dominant influence; at the news 
of his death (1824) Tennyson flung himself 
on the ground in a passion of grief and carved 
on sandstone, “Byron is dead.”

At the lonely rectory the children were 
thrown upon their own resources. All writers 
on Tennyson emphasize the influence of the 
Lincolnshire countryside on his poetry: the 
plain, the sea about his home, “the sand-built 
ridge of heaped hills that mound the sea,” and 
“the waste enormous marsh.”

In 1824 the health of Tennyson’s father be­
gan to break down, and he took refuge in 
drink. Alfred, though depressed by unhappi- 
ness at home, continued to write, collaborat- 
ing with Frederick and Charles in Poems by 
Two Brothers (1826; dated 1827). His con­
tributions (more than half the volume) are 
mostly in fashionable styles of the day.

In 1827 Alfred and Charles joined Frederick 
at Trinity College, Cambridge. There Alfred 
made friends with Arthur Hallam, the gifted 
son of the historian Henry Hallam. This was 
the deepest friendship of Tennyson’s life. The 
friends became members of the Apostles, an 
exclusive undergraduate club of eamest in- 
tellectual interests. Tennyson’s reputation as 
a poet increased at Cambridge. In 1829 he 
won the Chancellor’s gold medal with a poem 
called Timbuctoo. In 1830 Poems, Chiefly 
Lyrical was published; and in the same year 
Tennyson, Hallam, and other Apostles went 
to Spain to help in the unsuccessful revolu- 
tion against Ferdinand VII. In the meantime, 
Hallam had become attached to Tennyson’s 
sister Emily but was forbidden by her father 
to correspond with her for a year.

In 1831 Tennyson’s father died. Alfred’s mis- 
ery was increased by his grandfather’s discov­
ery of his father’s debts. He left Cambridge 
without taking a degree, and his grandfather 
made financial arrangements for the family. In 
the same year, Hallam published a eulogistic 
article on Poems, Chiefly Lyrical in The En­
glishman s Magazine. He went to Somersby 
in 1832 as the accepted suitor of Emily.

In 1832 Tennyson published another install­
ment of his poems (dated 1833), including 
“The Lotos-Eaters,” “The Palace of Art,” and 
“The Lady of Shalott.” Among them was 
a satirical epigram on the critic Christopher 
North (pseudonym of the Scottish writer John 
Wilson), who had attacked Poems, Chiefly 
Lyrical in Blackwood’s Magazine. Tennyson’s
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sally prompted a scathing attack on his new 
volume in the Quarterly Review. The attacks 
distressed Tennyson, but he continued to re- 
vise his old poems and compose new ones.

In 1833 Hallam’s engagement was recognized 
by his family, but while on a visit to Vienna 
in September he died suddenly. The shock to 
Tennyson was severe. It came at a depressing 
time; three of his brothers, Edward, Charles, 
and Septimus, were suffering from mental ill­
ness, and the bad reception of his own work 
added to the gloom. Research has shown that 
his frustrated courtship of Rosa Baring and 
his attachment to Sophie Rawnsley increased 
his psychological difficulties. Yet it was in this 
period that he wrote some of his most char­
acteristic work: “The Two Voices” (of which 
the original title, significantly, was “Thoughts 
of a Suicide”), “Ulysses,” “St. Simeon Sty­
lites,” and, probably, the first draft of “Morte 
d’Arthur.” To this period also belong some of 
the poems that became constituent parts of In 
Memoriam, celebrating Hallam’s death, and 
lyrics later worked into Maud.

In May 1836 his brother Charles married 
Louisa Sellwood of Homcastle, and at the wed­
ding Alfred feil in love with her sister Emily. 
For some years the lovers corresponded, but 
Emily’s father disapproved of Tennyson be­
cause of his bohemianism, addiction to port 
and tobacco, and liberal religious views; and 
in 1840 he forbade the correspondence. Mean- 
while the Tennysons had left Somersby and 
were living a rather wandering life nearer Lon­
don. It was in this period that Tennyson made 
friends with many famous men, including 
the politician William Ewart Gladstone, the 
historian Thomas Carlyle, and the poet Wal­
ter Savage Landor. Carlyle, writing to Ralph 
Waldo Emerson in 1842, described him as 
a man solitary and sad, dwelling in an element of 
gloom, carrying a bit of Chaos about him, which 
he is manufacturing into Cosmos . . . one of the 
finest-looking men in the world. A great shock 
of rough, dusky, dark hair; bright, laughing hazel 
eyes; massive aquiline face, most massive yet 
most delicate; of sallow brown complexion, al­
most Indian looking, clothes cynically loose, free- 
and-easy, smokes infinite tobacco. His voice is 
musically loose, fit for loud laughter and piercing 
wail, and all that may lie between; speech and 
speculation free and plenteous; I do not meet in 
these last decades such Company over a pipe!
In 1840 Tennyson invested his patrimony in 

a project for wood carving by machinery. Its 
failure plunged him into financial difficulty; 
and family worries, besides his ill health and 
nervous instability, brought him near to a 
breakdown. But the then fashionable “water 
eure” seems to have helped, for one hears of 
his resuming his port-and-tobacco regime. 
Major literary work. In 1842 he published 

Poems, in two volumes, one containing a 
revised selection from the volumes of 1830 
and 1832, the other, new poems. The new 
poems included “Morte d’Arthur,” “The Two 
Voices,” “Locksley Hall,” and “The Vision of 
Sin” and other poems that reveal a stränge 
naiveté, such as “The May Queen,” “Lady 
Clara Vere de Vere,” and “The Lord of 
Burleigh.” The new volume was not on the 
whole well received. But the grant to him at 
this time, by the prime minister, Sir Robert 
Peel, of a pension of £200 helped to alleviate 
his financial worries. In 1847 he published his 
first long poem, The Princess, a singulär anti- 
feminist fantasia.

The year 1850 marked a tuming point. Ten­
nyson resumed his correspondence with Emily 
Sellwood, and their engagement was renewed 
and followed by marriage. Meanwhile, Ed­
ward Moxon offered to publish the elegies on 
Hallam that Tennyson had been composing 
over the years. They appeared, at first anony- 
mously, as In Memoriam, which had a great
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success with both reviewers and the public, 
won him the friendship of Queen Victoria, 
and helped bring about, in the same year 
(1850), his appointment as poet laureate.

After his marriage, which was happy, Tenny­
son’s life became more secure and outwardly 
uneventful. There were two sons: Hallam 
(1852-1928) and Lionel (1854-86). The times 
of wandering and unsettlement ended in 1853, 
when the Tennysons took a house, Farring- 
ford, in the Isle of Wight. Tennyson was to 
spend most of the rest of his life there and at 
Aldworth (near Haslemere, Surrey), which he 
built as a summer home in 1868.

His position as the national poet was con- 
firmed by his ode on the death of Wellington 
(1852)—though some critics at first thought it 
disappointing—and the famous poem on the 
charge of the Light Brigade at Balaklava, pub­
lished in 1855, first in the press and then in 
the Maud volume. Maud itself, a stränge and 
turbulent “monodrama,” provoked a storm 
of protest; many of the poet’s admirers were 
shocked by the morbidity, hysteria, and belli- 
cosity o f the hero. Yet Maud was Tennyson’s 
favourite among his poems.

The Arthurian project he had long con­
sidered at last issued in Idylls of the King 
(1859), which had an immediate success. Ten­
nyson, who loathed Publicity, had now ac­
quired a sometimes embarrassing public fame. 
The Enoch Arden volume of 1864 perhaps 
represents the peak of his popularity. New 
Arthurian Idylls were published in The Holy 
Grail, and Other Poems in 1869 (dated 1870). 
These were again well received, though some 
readers were beginning to show discomfort at 
the “Victorian” moral feeling that Tennyson 
had imported into his source material from 
Sir Thomas Malory.

In 1874 Tennyson decided to try his hand at 
poetic drama. Queen Mary appeared in 1875, 
and an abridged version was produced at the 
Lyceum in 1876 with only moderate success. 
It was followed by Harold (1876; dated 1877), 
Becket (not published in füll until 1884), and 
the “village tragedy” The Promise of May, 
which proved a failure at the Globe in Novem­
ber 1882. This play—-his only prose work— 
shows Tennyson’s growing despondency and 
resentment at the religious, moral, and po­
litical tendencies of the age. He had already 
caused some Sensation by Publishing a poem 
called “Despair” in The Nineteenth Century 
(November 1881). It evoked a parody by Swin­
burne and a stream of pamphlets, lectures, 
and sermons. A more positive indication of 
Tennyson’s later beliefs appears in “The An­
cient Sage,” published in Tiresias and Other 
Poems (1885). Here the poet records his inti- 
mations of a life before and beyond this life.

Tennyson accepted a peerage (after some 
hesitation) in 1884. In 1886 he published a 
new volume containing “Locksley Hall Sixty 
Years After,” consisting mainly of impreca- 
tions against modern decadence and retracting 
the earlier poem’s belief in inevitable human 
progress. This challenge to the liberal thought 
of the day promptèd Gladstone to write a 
protesting article in The Nineteenth Century 
for January 1887.

In 1889 Tennyson wrote the famous short 
poem “Crossing the Bar,” during the Crossing 
to the Isle of Wight. In the same year he 
published Demeter and Other Poems, which 
contains the charming retrospective “To Mary 
Boyle,” introducing “The Progress of Spring,” 
a fine lyric written much earlier and redis­
covered, and “Merlin and the Gleam,” an 
allegorical summing-up of his poetic career. 
In 1892 his play The For esters was success­
fully produced in New York City. Despite ill 
health, he was able to correct the proofs of his 
last volume, The Death of Oenone, Akbar’s 
Dream, and Other Poems.

Assessment. Tennyson’s ascendancy among 
Victorian poets began to be questioned even 
during his lifetime, when Browning and Swin­
burne were serious rivals. And 20th-century 
criticism, influenced by the rise of a new 
school of poetry headed by T.S. Eliot (though 
Eliot himself was an admirer of Tennyson), 
has proposed some drastic devaluations of his 
work. Undoubtedly much in Tennyson that 
appealed to his contemporaries has ceased to 
appeal to many readers today. He can be 
mawkish and banal, pompous and orotund, 
offering little more than the mellifluous ver- 
sifying of shallow or confused thoughts. The 
rediscovery of such earlier poets as Donne or 
Hopkins (a poet of Tennyson’s own time who 
was then unknown to the public), together 
with the widespread acceptance of Eliot and 
Yeats as the leading modem poets, opened the 
ears of readers to a very different, and perhaps 
more varied, poetic music. A more balanced 
estimate of Tennyson has begun to prevail, 
however, with the recognition of the enduring 
greatness of “Ulysses,” the unique poignancy 
of Tennyson’s best lyrics, and, above all, the 
stature of In Memoriam as the great represen­
tative poem of the Victorian Age. It is now 
also recognized that the realistic and comic 
aspects of Tennyson’s work are more impor­
tant than they were thought to be during the 
period of the reaction against him. Finally, 
the perception of the poet’s awed sense of the 
mystery of life, which lies at the heart of his 
greatness, as in “Crossing the Bar” or “Flower 
in the Crannied Wall,” unites his admirers in 
this Century with those in the last. Though 
less of Tennyson’s work may survive than 
appeared likely during his Victorian heyday, 
what does remain—and it is by no means 
small in quantity—seems likely to be imper- 
ishable. (W.W.R.)
m a j o r  w o r k s . Verse. P oem s, C h iefly  L y r ic a l  
(1830), includes “Mariana,” “The Poet,” “Love 
and Death,” “Oriana,” and “Claribel”; P o e m s  
(1832, dated 1833), includes “The Lady of Sha- 
lott,” “The Dream of Fair Women,” “Oenone,” 
“The Lotos-Eaters,” “The Palace of Art,” and 
“The Miller’s Daughter”; P oem s, 2 vol. (1842), in­
cludes “Locksley Hall,” “Ulysses,” “Sir Galahad,” 
“Morte d’Arthur,” “The Two Voices,” and “The 
Vision of Sin”; T h e P rin cess  (1847); In  M e m o r ia m  
(1850); O d e  on th e  D ea th  o f  th e  D u k e  o f  W ellin g ton  
(1852); M a u d  a n d  O ther P o em s  (1855), in c lu des  
“T h e  C h a rg e  o f  the L ig h t B r ig a d e ”; Id y lls  o f  th e  
K in g  (1859); E noch  A rden  (1864), includes “Sea 
Dreams,” “Aylmer’s Field,” and “The Northern 
Farmer”; T h e H o ly  G rail, a n d  O th er P o em s  (1869, 
dated 1870); T h e W indow , or th e  S o n g  o f  th e  
W ren s  (privately printed 1867, first published edi­
tion 1870, dated 1871), music by Arthur Sullivan; 
G a re th a n d  L y n e tte  and T h e L a s t T o u m a m e n t  
(1872); B a lla d s  a n d  O ther P o em s  (1880), includes 
“Rizpah,” “The Revenge,” and “The Defence of 
Lucknow”; T iresia s  a n d  O th er P o em s  (1885), in­
cludes “To Virgil,” “Bahn and Balan,” and “The 
Ancient Sage”; L o ck sley  H a ll  S ix ty  Years A fter  
(1886); D e m e te r  a n d  O ther P o em s  (1889), includes 
“To Mary Boyle,” “The Progress of Spring,” and 
“Merlin and the Gleam”; T h e D ea th  o f  O enone, 
A k b a r ’s  D rea m , a n d  O ther P o em s  (1892).

D ra m a . Q u een  M a ry  (published 1875); H a r o ld  
(1876, dated 1877); Th e P ro m ise  o f  M a y  (1882); 
T h e C u p  and T h e F alcon  (1884); B ecke t (1884); 
T h e F oresters  (1892).
b i b l i o g r a p h y . Christopher Ricks (ed.), T h e P o ­
e m s  o f  T en n yso n  (1969), presents all the known 
poetry, published and unpublished, with full téx- 
tual, bibliographical, and explanatory notes. A lfred  
T en n yson , by the poet’s grandson, Sir Charles 
Tennyson (1949, reprinted 1974), is the most 
authoritative modern biography, revealing much 
that was previously unknown about Tennyson’s 
early life. A later biography is Robert B. Martin, 
T h e U n qu iet H e a r t (1981). Andrew Wheatcroft, 
T h e T en n yso n  A lbu m : A  B io g ra p h y  in O rig in a l 
P h o to g ra p h s  ( 1980), presents many Tennyson pho­
tographs for the first time. Light is also thrown 
on the poet in James O. Hoge (ed.), The L e tte r s  
o f  E m ily  L a d y  Tenn yson  (1974) and L a d y  T en ­
n y s o n ’s J o u rn a l (1981). R.W. Rader, T e n n yso n ’s

M a u d : T h e  B io g ra p h ica l G en esis  (1963), explores 
the relationship between the poet’s private life and 
his art. Robert Pattison, T en n yson  a n d  T ra d itio n  
(1979), is a study of the poet’s use of tradition. 
Cecil Y. Lang and Edgar F. Shannon (eds.), T h e  
L e tte r s  o f  A lfred  L o r d  T enn yson: 1 8 2 1 -1 8 5 0 , vol. 
1 (1981), began a collected edition. Victorian crit­
icism of Tennyson is extensively represented in 
J.D. Jump (ed.), T en n yson : T h e C r it ic a l H e r ita g e  
(1967). Some of the best modern criticism is col­
lected in John Killham (ed.), C ritica l E ssa y s  on  
th e  P o e try  o f  T en n yson  (1960), and Elizabeth A. 
Francis (ed.), T en n yson : A C o llec tion  o f  C r itica l  
E ssa y s  (1980).
tenor, highest male vocal range, normally 
extending approximately from the second B 
below middle C to the G above; an extremely 
high voice, extending into the alto range, is 
usually termed a countertenor {q.v.). In instru­
ment families, tenor refers to the instmment 
of more or less comparable range (e.g., tenor 
horn).

In the polyphonic (multipart) music of the 
13th-16th Century, tenor referred to the part 
“holding” the cantus firmus, the plainsong, 
or other melody on which a composition 
was usually built. The highest line above was 
termed superius (the modem soprano), and 
the third added voice was termed contratenor. 
In the mid-15th Century, writing in four parts 
became common, and the contratenor part 
gave rise to the contratenor altus (the mod­
em alto) and contratenor bassus (the modern 
bass). The term tenor gradually lost its associ­
ation with a cantus firmus and began to refer 
to the part between the alto and bass and to 
the corresponding vocal range.

Tenor voices are often classified as dramatic, 
lyric, or heroic (heldentenor). In plainsong 
recitation of psalms, tenor refers to the reiter- 
ated note on which most of the syllables fall.
tenor cor (musical instmment): see mel- 
lophone.
tenor drum, cylindrical dmm larger and 
deeper toned than the closely related snare 
dmm and lacking snares. It is usually about 
18 inches (45 centimetres) in diameter and 14 
inches (35 centimetres) in height and is nor­
mally beaten with two soft-headed sticks. The 
heads are tensioned by rope lacings or metal

Military tenor drum (rod-tensioned)
Messrs. H. Potter, Aldershot, Hampshire, Eng.

rods. Like the snare dmm, the tenor dmm 
descended from the medieval tabor. Though 
usually associated with military bands, espe­
cially since the early 19th Century, it occa­
sionally appears in orchestral scores, such as 
Benjamin Britten’s opera The Rape of Lucre- 
tia (1946).
tenor horn, also called althorn, baritone, 
or alto horn, brass wind instmment derived 
from the cornet and the valved bügle, or flü- 
gelhom. A saxhom of tenor range and a tenor 
bügle are also sometimes called tenor horns.

The tenor hom was used in Pmssian cavalry 
bands by 1829. It has three valves, a cup 
mouthpiece, and a narrow bore and medium



bell. Though usually pitched in B-flat, it is 
also built in A and C.
tenorite, copper oxide mineral (CuO) found 
as gray-to-black metallic crystals as a Sublima­
tion product on lavas. Melaconite, the mas­
sive variety, is common as earthy deposits in 
the oxidized zone of copper lodes. Crystals of 
tenorite have been identified at Mount Vesu- 
vius and Mount Etna, Italy, and at Lostwith- 
iel, Comwall, Eng. Melaconite is abundant at 
Huerta de Arriba, Burgos, Spain, and at Bis- 
bee, Ariz., where it was mined (1880-1902) as 
a copper ore. For detailed physical properties, 
see oxide mineral (table).
tenpins (game): see bowling.
tenrec, also spelled tanrec, any of the 23 
varied species of mammals constituting the 
family Tenrecidae, order Insectivora. Except 
for the otter shrew, which is sometimes placed 
in a separate family, tenrecs are confined na- 
tively to Madagascar and the Comoro Islands. 
Typical tenrecs are round-bodied, bigheaded 
animals with pointed faces and very wide 
mouths when opened. They forage chiefly at 
night, looking for earthworms, grubs, other 
insects, and mollusks, which they root up with 
their flexible snouts. Several species spend the 
dry season asleep in burrows. Tenrecs are the 
most fecund of insectivores.

The common, or tailless, tenrec (Tenrec 
ecaudatus; sometimes Centetes ecaudatus) is 
one of the largest insectivores and grows up 
to 41 cm (16 inches) long. It has dorsal spines 
or stiff hairs (depending on age) as well as 
pale-brown, coarse hair. The female bears as 
many äs 21 young (usually 12 to 16) at a 
time, which may be a record among mam-

Streaked tenrec (Hemicentetes semispinosus)
H. Uible— Photo Researchers

mals. The streaked, or banded, tenrec (Hemi­
centetes semispinosus), 18 cm (7 inches) long, 
has black-and-white bands along the body and 
at any age is prickly on the midback. The 
Madagascar hedgehog is the 18-centimetre- 
long spiny tenrec (Setifer setosus; sometimes 
Ericulus setosus); it is fully spined and looks 
almost like a true hedgehog.

Other species of tenrecs may have soft fur. 
The three rice tenrecs (genus Oryzorictes) are 
molelike forms that burrow in rice fields for 
insects and do considerable damage to crops 
therein. An arboreal species is the long-tailed 
tenrec (Microgale longicaudata), whose tail is 
more than twice as long as its body. The web- 
footed tenrec (Limnogale mergulus) resembles 
a muskrat.
Tenreiro, Francisco José (de Vasques) (b.
Jan. 20, 1921, Säo Tomé—d. Dec. 31, 1963, 
Lisbon), African poet writing in Portuguese, 
whose verse expresses the sufferings caused 
by colonialist exploitation of the indentured 
labourers of the island of Säo Tomé.

Tenreiro, the son of a Portuguese administra­
tor and an African woman, spent much of his 
life in Portugal, where he earned a doctorate 
in geography from the University of Lisbon 
in 1961. Subsequently, he worked as a profes­
sor at the Higher Institute for Overseas Social 
and Political Sciences and became a deputy 
representing Säo Tomé and Principe in the 
Portuguese National Assembly.

Tenreiro’s two volumes of poems, Ilha do 
Nome Santo (1942; “Island of a Holy Name”) 
and the posthumous Coracäo em Africa (1964; 
“Courage in Africa”), record both a love 
of Africa as well as a fratemal bond with 
oppressed blacks throughout the world. A 
scholar of merit as well as a literary critic, he 
wrote Panorama de Literatura Norte-Ameri­
cana (1945), which was inspired by reading 
black poets of the Harlem Renaissance. In 
1958 he coedited, with Mario de Andrade, 
a major anthology of Lusophone African po­
etry, Antologia de Poesia Negra de Expressäo 
Portuguesa.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Tenri, city, Nara ken (prefecture), Honshu, 
Japan. It lies in the eastem part of the Nara 
basin. The area around the city contains many 
burial mounds and shrines dating from early 
historie times. Tenri became well-known in 
1881, when the headquarters and main tem­
ple of Tenrikyö, a Shintö sect, were moved 
to the city. As a result, the city’s population 
grew rapidly, and numerous religious and cul­
tural facilities were established there. The city 
also houses Tenri University and a museum 
of Japanese folklore. In the westem rural area 
of Tenri, rice and watermelons are cultivated. 
The city is connected with Nara by two rail­
way lines. Pop. (1985 est.) 69,130.
Tenrikyö (Japanese: “Religion of Divine Wis­
dom”), largest and most successful of the mod­
ern Shintö sects in Japan. Though founded in 
the 19th Century, it is often considered in Con­
nection with the evangelistic “new religions” 
of contemporary Japan.

Tenrikyö originated with Nakayama Miki 
(1798-1887), a charismatic peasant from Ya­
mato Province (modern Nara Prefecture), 
who claimed she became possessed by a god 
called Tenri O no Mikoto (“Lord of Di­
vine Wisdom”) when she was 40 years old. 
She developed a worship characterized by ec- 
static dancing and shamanistic practices, and 
a simple doctrine (based on the oracles trans­
mitted through her) emphasizing charity and 
the healing of disease through mental acts of 
faith. The sect became populär in her life­
time, though it often met with persecution 
from state authorities. Her writings and her 
deeds were considered divine models, and she 
was widely venerated during her lifetime and 
since. The founder, Nakayama, was succeeded 
by Master Iburi (d. 1907); since his death, the 
leader of the sect has always been a member 
of the Nakayama family.

Tenrikyö was first considered a branch of 
the Yoshida sect of Shintö. In 1880 it changed 
its affiliation to Buddhism and from 1908 has 
been recognized as one of the 13 groups that 
compose Kyöha Shintö (q.v.). Tenrikyö was 
one of the most powerful religious movements 
in Japan immediately before World War II 
and has retained a large following. In 1980 its 
membership was about 2,500,000.

The goal of Tenrikyö is a happy life free 
from disease and suffering. The modern sect 
emphasizes modern medical care. The centre 
of religious activity is the jiba, a sacred recess 
in the sanctuary of the main temple in Tenri 
city (Nara Prefecture). The world is said to 
have been created here, and from the jiba 
salvation will finally be extended to the entire 
world. Every member of Tenrikyö is expected 
to carry on missionary work. In the propaga- 
tion of its teaching, the sect has founded a 
radio station, a university, and an outstand­
ing library. More than 200 churches have 
been established in other countries, including 
the United States, Brazil, Korea, China, the 
Philippines; they serve mainly Japanese living 
abroad.
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tense, in grammar, a verbal category relating 
the time of a narrated event to the time of the 
speech event. In many languages the concept 
of time is expressed not by the verb but by 
other parts of speech (temporal adverbials or 
even nouns, for example).

Time is frequently perceived as a continuüm 
with three main divisions: past, present, and, 
future. The past and future times are defined 
in relation to the present time (now). Past 
tense refers to any time before the present 
time, and future tense refers to any time after 
the present. Not all languages perceive this 
relationship as a linear one, nor do these cat­
egories characterize all possible times. Tense, 
then, is a grammatical expression of time 
reference. The correlation between tense and 
time is not necessarily one-to-one; languages 
do not recognize as many oppositions of tense 
as they have conceptions of time. English has 
past, present, and future times, but only a past 
and a nonpast Opposition of tense.

p a s t: John ate lasagna.
p rese n t: John is eating lasagna.
fu tu re : John will eat lasagna.

Grammatical tense may not equal real time:
The flight is leaving at 5:00 p m .
That w i l l  b e  $5.00, p le a s e .  [At a g r o c e r y  C h e c k ­

out l i n e . ]

In the first sentence, the verb form that usu­
ally indicates present time is here used to 
indicate future time. In the second sentence, 
the verb form usually indicating future time 
is here used to indicate present time. The past 
form of the verb generally refers to past time, 
to a narrated event prior to the speech event.

In other languages the category of tense may 
express other oppositions, such as proximate 
versus nonproximate, now versus not now, etc. 
In English, however, the grammatical category 
of tense relates to the ontological concept of 
time in a binary Opposition: past versus non­
past. Nonpast tense is considered “unmarked” 
for tense and thus can comprise present, fu­
ture and even past times. With the exception 
of some problematic modal constructions— 
such as would in “John said he would go to- 
morrow,” in which would is grammatically a 
past tense of will but is used to indicate future 
time—the past tense indicates only past time 
and is thus said to be “marked” with respect 
to tense. Other grammatical categories, such 
as mood and aspect, may add another dimen- 
sion to the time reference, further specifying 
the action as definite or indefinite, completed 
or not completed, lasting or nonlasting.
Tenshin: see Okakura Kakuzö.
Tenshö Kötai Jingü-kyö (Japanese: “Reli­
gion of the Shrine of the Heavenly Goddess”), 
also called odoru shükyö (“Dancing Reli­
gion”), one of the “new religions” of Japan that 
have emerged in the post-World War II pe­
riod. It was founded by Kitamura Sayo (1900-
67), a peasant of Yamaguchi Prefecture, whose 
charismatic preaching took the form of rhyth­
mic singing and dancing. She had a revelation 
in 1945 that she was possessed by a Shintö 
deity, Tenshö-Kötaijin (another name for the 
Shintö sun goddess Amaterasu Omikami). She 
traveled widely and won followers in Europe 
and the Americas. Her eccentric behaviour 
and forthright condemnation of organized in­
stitutions of religion and government, whom 
she characteristically referred to as “maggot 
beggars,” won her an enthusiastic following, 
estimated at about 300,000 a few years after 
her death.
Tenshö Shübun: see Shübun.
Tensift, Oued, river in west-central Mo­
rocco. The Oued Tensift rises from several 
headstreams in the Haut (High) Atlas moun-
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tains and flows westward for 160 miles (260 
km) to the Atlantic Ocean south of Safi. The 
Tensift’s river valley, the Haouz lowland, has 
been transformed from an arid wasteland into 
a fertile farming region by the construction 
of irrigation and hydroelectric dams along the 
river’s course. Wheat, olives, fruit, vegetables, 
and grapes are grown. Chief tributaries of 
the Tensift include the Chichauoa and N’fis 
rivers. Marrakech is the agricultural market 
centre and largest town of the valley, while 
Safi serves as its port.
tensile strength, maximum load that a ma­
terial can support without fracture when be­
ing stretched, divided by the original cross- 
sectional area of the material. Tensile strengths 
have dimensions of force per unit area and in 
the English system of measurement are com­
monly expressed in units of pounds per square 
inch, often abbreviated to psi. When stresses 
less than the tensile strength are removed, a 
material returns either completely or partially 
to its original shape and size. As the stress 
reaches the value of the tensile strength, how­
ever, a material, if ductile, that has already 
begun to flow plastically rapidly forms a con- 
stricted region called a neck, where it then 
fractures.
Tenskwatawa (Shawnee Indian leader): see 
Prophet, The.
tensor analysis, branch of mathematics con­
cerned with relations or laws that remain valid 
regardless of the system of coordinates used 
to specify the quantities. Such relations are 
called co variant. Tensors were invented as an 
extension of vectors to formalize the manipu- 
lation of geometrie entities arising in the study 
of mathematical manifolds.

A brief treatment of tensor analysis follows. 
For füll treatment, see macropaedia: Analy­
sis (in Mathematics): Vector and tensor analy­
sis.

A vector is an entity that has both magni­
tude and direction; it is representable by a 
drawing of an arrow, and it combines with 
similar entities according to the parallelogram 
law. Because of that law, a vector has compo­
nents—a different set for each coordinate sys­
tem. When the coordinate system is changed, 
the components of the vector change accord­
ing to a mathematical law of transformation 
deducible from the parallelogram law. This 
law of transformation of the components has 
two important properties: first, if we start in 
a particular coordinate system and, after a 
sequence of changes, end up in the original 
system, the components of the vector will be 
the same as at the start. Second, relationships 
among vectors—for example, three vectors 
U, F, W such that 2U + 5V =  4W—will be 
present in the components regardless of the 
coordinate system.

A vector therefore may be regarded as an en­
tity that, in «-dimensional space, has n com­
ponents that transform according to a specific 
law of transformation having the above prop­
erties. The vector itself is an objective entity 
independent of coordinates, but it is treated 
in terms of components with all coordinate 
systems on an equal footing.

Without insisting on a pictorial image, a ten­
sor is defined as an objective entity having 
components that change according to a trans­
formation law that is a generalization of the 
vectorial transformation law but that retains 
the two key properties of that law. For conve- 
nience the coordinates are usually numbered 
from 1 to n, and each component of a tensor 
is denoted by a letter having superscripts and 
subscripts, each of which independently takes 
on the values 1 to n. Thus a tensor represented 
by the components T%b would have n3 com­
ponents as the values of a, b, and c run

from 1 to n. Scalars and vectors consti- 
tute special cases of tensors, the former 
possessing only one component per coordi­
nate system and the latter possessing n. Any 
linear relation between tensor components, 
such as lRfxd +  2Sabcd -  2Tflcd =  0, if valid 
in one coordinate system, is valid in all and 
thus represents a relationship that is objec­
tive and independent of coordinate systems 
in spite of the lack of a pictorial representa­
tion.

Two tensors, called the metrical tensor and 
the curvature tensor, are of particular inter­
est. The metrical tensor is used, for example, 
in converting vector components into magni­
tudes of vectors. For simplicity, consider the 
two-dimensional case with simple perpendic- 
ular coordinates. Let vector V in the Figure
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Resolution of a vector into 
perpendicular components

have the components F„ V2 as shown. Then 
by the Pythagorean theorem applied to the 
right triangle OAP the square of the magni­
tude of V is given by

OP2 —  (Fj)2 +  (F2)2.
Hidden in this equation is the metrical ten­
sor. It is hidden because it here consists of 
O’s and I’s that are not written in. If the 
equation is rewritten in the form

OP2=  l(F ,)2 -h0F,F2 +  0F2F1+  1(F2)2 ,
the füll set of components (1, 0, 0, 1) of the 
metrical tensor is apparent. If oblique coor­
dinates are used, the formula for OP2 takes 
the more general form
OP2 =  gil(Vl)2+ g 12VlV2

+  £2,F2F1+ £ 22(F2)2 ,

the quantities £n, gl2, g2h gn being the new 
components o f the metrical tensor.

Out of the metrical tensor it is possible to 
construct a complicated tensor, called the 
curvature tensor, that represents the various 
aspects of the intrinsic curvature of the n- 
dimensional space to which it belongs.

Tensors have many applications in geome­
try and physics. In creating his general theory 
of relativity, Einstein argued that the laws of 
physics must be the same no matter what 
coordinate system one uses. This led him to 
express those laws in terms of tensor equa­
tions. It was already known from his special 
theory of relativity that time and space are so 
closely interrelated as to constitute an indi- 
visible four-dimensional space-time. Einstein 
postulated that gravitation should be repre­
sented solely in terms of the metrical tensor 
of four-dimensional space-time. To express 
the relativistic law of gravitation, he had as 
building blocks the metrical tensor and the 
curvature tensor formed from it. Once he 
decided to confine himself to these building 
blocks, their very paucity led him to an es- 
sentially unique tensor equation for the law 
of gravitation, in which gravitation emerged 
not as a force but as a manifestation of the 
curvature of space-time.

While tensors had been studied earlier, it 
was the success of Einstein’s general theory 
of relativity that gave rise to the current 
widespread interest of mathematicians and 
physicists in tensors and their applications.
tent, portable shelter, consisting of a rigid 
framework covered by some flexible substance.

Tents are used for a wide variety of pur­
poses, including recreation, exploration, mili­
tary encampment, and public gatherings such 
as circuses, religious services, theatrical perfor­
mances, and exhibitions of plants or livestock. 
Tents have also been the dwelling places of 
most of the nomadic peoples of the world, 
from ancient civilizations such as the Assyrian 
to the 20th-century Bedouins of North Africa 
and the Middle East. American Indians devel­
oped two types of tent, the conical tepee and 
the arched wigwam, the latter constmcted of 
thin branches or poles covered with bark or 
animal hides.

The simplest form of tent is an extremely 
portable type carried by individual soldiers in 
the field. When erected, it consists of a low 
pyramid, formed by a short, diagonally set 
pole at either end supporting two lengths of 
cloth joined together at the top and pegged 
into the ground at the bottom. This is a prim­
itive form of the populär pyramidal A-shaped 
tent. A long-common tent, the conical bell 
tent, has a single large vertical pole at its cen­
tre and is circular at ground level. The tepee 
(q.v.) is a variant of this design. Other kinds 
of tent include the wall tent, an A-shaped 
tent raised to accommodate straight, vertical 
walls beneath the slope of the pyramid; the 
Baker tent, which is a rectangular fabric lean- 
to with an open front protected by a project- 
ing horizontal flap; the umbrella tent, which 
was originally made with intemal supporting 
arms like an umbrella but which later be­
came widely populär with extemal framing of 
hollow aluminum; and the cabin tent, resem- 
bling a wall tent with walls four to six feet 
high. Special tent designs include mountain 
tents, which are designed compactly for use in 
conditions of extreme cold and heavy snow, 
and back-packing tents, which use extremely 
lightweight synthetic fabrics and lightweight 
metal poles. “Pop” tents are designed with 
spring-loaded frames that erect the tent au- 
tomatically when released; these are usually 
hemispheric in shape.
tent Caterpillar moth, any member of the 
insect genus Malacosoma of the Lasiocampi- 
dae family of moths (order Lepidoptera) that

(Top) Tent moth (bottom) tent caterpillars
(Top) L  Hugh Newman and (bottom) G. E. Hyde from the Natural History 
Photographic Agency— EB Inc.



also includes the eggars, named for their egg- 
shaped cocoons, and the lappets, having lateral 
lobes, or lappets, on each segment of the larva. 
The tent caterpillars, which spin huge, tent- 
shaped communal webs in trees, are stout- 
bodied and usually yellowish brown, with a 
typical wingspan of 25 to 75 millimetres (1 
to 3 inches). Many species have feathery an- 
tennae and hairy bodies and legs. The larvae 
are often brightly coloured and can defoliate 
forest, fruit, and ornamental trees.

The eastem tent Caterpillar moth Malaco- 
soma americanum of eastem North America 
deposits its eggs in a band on a tree in mid- 
summer. The following spring the eggs hatch, 
and the larvae migrate to a fork in the tree and 
construct a large silken tent, (Not all species 
form these communal webs.) The larvae leave 
the nest each day tö feed until early summer 
when they are full grown. Pupation occurs in 
cocoons of silk mixed with a yellowish-white 
powder. The forest tent Caterpillar moth M. 
disstria is common in the southem United 
States.
tentacle worm, also called tentacled tube 
worm (Thelepus), any of a genus of tube- 
dwelling segmented worms of the class Poly- 
chaeta (phylum Annelida). They are sedentary 
forms that remain fixed to the sea bottom 
except as larvae. T cincinnatus, 5 to 10 cen­
timetres (about 2 to 4 inches) long and pale 
red, has lacelike markings on the backside 
and gills with many unbranched filaments in 
two separate rows. It remains attached to its 
underground tube along its entire length.
Tenterfield, town, northeastern New South 
Wales, Australia, in the Northem Tablelands 
(New England district) of the Eastem High­
lands. Founded in 1848 and named after the 
Scottish homestead of an early settler, it was 
gazetted a town in 1851 and a municipality 
in 1871. Tenterfield is linked to Brisbane and 
Sydney by rail and is the service centre of a 
region producing dairy products, beef, lambs, 
apples, tobacco, honey, tin, silver, and lead. 
In 1889, Sir Henry Parkes delivered a speech 
there which was claimed as cmcial toward cre­
ation of the Australian Commonwealth. Pop. 
(1981) 3,402.
tenure, length and conditions of office in 
civil, judicial, academie, and similar services. 
Security of tenure, usually granted in the civil 
service and in academie appointments after a 
probationary period, is considered an essential 
condition of maintaining the independence 
and freedom of those services from political or 
Partisan control. Judges in the permanent ju- 
diciary, for example, hold office during “good 
behaviour”— i.e., for life.

Tenure, in services in which it is granted, 
can be terminated only on grounds of serious 
misconduct, incompetence, or misbehaviour. 
Such allegations have to be considered by 
a duly constituted body. In the civil service 
such bodies are usually disciplinary commit- 
tees and tribunals; in academie appointments 
they are often collegial boards of peers or such 
overseeing bodies as trustees and university 
Senates. The tenure of permanent judges can 
be terminated only by impeachment and con­
viction by legislatures.

The conditions as well as the duration of 
tenure and the manner of its guarantee vary. 
In the civil services of most countries tenure 
is granted until a specified age of retirement, 
which generally ranges from age 50 to 60 years. 
Judges, in many instances, are appointed for 
life but may choose to retire earlier. Profes­
sors may also have continuous or indefinite 
tenure. Protection of tenure for civil servants 
is afforded by administrative measures and 
for judges by means of constitutional and 
statutory provisions. Security of tenure and 
freedom from extern al control, particularly in 
the academie profession, are also insured by 
a tradition of independence and an ethos of

tolerance in addition to guarantees by law and 
regulation.
Tenure of Office Act (March 2, 1867), in 
the post-Civil War period of U.S. history, 
law forbidding the president to remove civil 
officers without senatorial consent. The law 
was passed over Pres. Andrew Johnson’s veto 
by Radical Republicans in Congress in their 
struggle to wrest control of Reconstruction 
from Johnson. Vigorously opposing Johson’s 
conciliatory policy toward the defeated South, 
the Radicals gained enough strength in the 
congressional elections of 1866 to impose 
their military and civil program upon the de­
feated territory in the spring of 1867. At the 
same time, to further ensure the success of 
Radical Reconstruction, Congress passed the 
Tenure of Office Act. The act was often taken 
to have been aimed specifically at prevent­
ing President Johnson from removing from 
office Secretary of War Edwin Stanton, the 
Radicals’ ally in the Cabinet, although during 
congressional debate on the bill some Repub­
licans declared that Cabinet members would 
be exempt. Still, the President’s attempt to 
thwart this law by dismissing Stanton led di­
rectly to his impeachment the following year. 
The Tenure of Office Act was repealed partly 
in 1869 and entirely in 1887 and was also 
declared by the U.S. Supreme Court in 1926 
to have been unconstitutional.
Tenzing Norgay (Nepalese: “Wealthy-fortu- 
nate Follower of Religion”), Norgay also 
spelled NORKEY or norkay, original name 
NAMGYAL WANGDi (b. May 15, 1914, Solo 
Khumbu, Nepal—d. May 9, 1986, Darjee­
ling, India), Sherpa mountaineer who, with 
Sir Edmund Hillary of New Zealand, was the 
first person to set foot on the summit of Mt. 
Everest, the world’s highest peak (29,028 feet 
[8,848 metres]).

Tenzing Norgay
UPI— EB Inc.

As a boy Tenzing ran away from his home in 
the district south of Everest, which is inhab­
ited by Sherpas, a Tibetan people skilled in 
mountain climbing. He settled in Darjeeling, 
West Bengal, India. In 1935 he accompanied 
Sir Eric Shipton’s reconnaissance expedition 
of Everest as a porter. In the next few years 
he took part in more Everest expeditions than 
any other climber. After World War II he be­
came a sirdar, or organizer of porters, and in 
this capacity accompanied a number of expe­
ditions. In 1952 the Swiss made two attempts 
on the southem route up Everest, on both of 
which Tenzing was sirdar. He went as sirdar 
of the British Everest expedition of 1953 and 
formed the second summit pair with Hillary. 
From a tent at 27,900 ft on the southeastem 
ridge, they reached the summit at 11:30 am 
on May 29. He spent 15 minutes there “tak­
ing photographs and eating mint cake,” and 
as a devout Buddhist, he left an offering of 
food. After his feat he was regarded as a leg- 
endary hero by many Nepalese and Indians. 
His many honours included Britain’s George 
Medal and the Nepal Tara. Man of Everest 
(American title, Tiger of the Snows, 1955), 
written in collaboration with James Ramsey

639 Teotihuacan

Ullman, is an autobiography. After Everest 
(1978), as told to Malcolm Barnes, teils of 
his travels after the Everest ascent and his 
direetörship of the Field Training Himalayan 
Mountaineering Institute in Darjeeling, which 
the Indian government established in 1954.
Teofilatto (pope): see Benedict VIII; Bene­
dict IX.
Teófilo Otoni, city, east central Minas Gerais 
state, Brazil, on the Rio Todos os Santos in the 
Rio Mucuri Valley, at 1,047 ft (319 m) above 
sea level. It was given city status in 1878. Te­
ófilo Otoni is a trade centre for an agricultural 
hinterland in which coffee is the principal 
crop. Livestock raising is also of some im­
portance, and the city has manufacturing and 
food-processing plants. Extensive mining and 
gern trading for aquamarines, topaz, brazil- 
ianite, and various forms of quartz take place 
there. It is situated on the Rio-Bahia Inter­
state Highway and is accessible by rail from 
Rio de Janeiro and from Belo Horizonte, the 
state capital, 413 mi (664 km) Southwest. Pop. 
(1980 prelim.) 83,108.
Teos (Egyptian king): see Tachos.
teosinte (Zea mexicana or Euchlaena mex- 
icana), tall, stout, annual grass of the family 
Poaceae, native to Mexico. Teosinte is related 
to corn (maize) and grows in large clumps, 
with tassels (staminate flowers) like those of 
com. It usually branches at the base. The 
bundles of fmiting spikes, enclosed in husks, 
with the silk (long styles) hanging from the 
upper ends, are somewhat similar to the ears 
of com. In the early 1980s botanists crossed 
species of com with teosinte to produce a 
perennial variety of corn.
Teotihuacan (Nahuatl: “The City of the 
Gods,” or “Where Men Become Gods”), 
the most important and largest city of pre- 
Columbian central Mexico, located about 33 
miles (50 kilometres) northeast of modern 
Mexico City. The most reliable dating places 
the earliest inhabitants of the region of what 
was to become the city at about 400 bc; its for­
mal planning as a metropolis, however, dates 
to about the beginning of the Christian Era. 
The origin and language of the Teotihuacanos 
is yet unknown. Their culture and cultural 
influences spread throughout Meso-America. 
Whether or not they controlled a political and 
military empire on the order of that of the 
Aztecs remains a moot point. About ad 650 
or 900 Teotihuacan was sacked and bumed 
by the invading Toltec, who eventually estab­
lished their centre at Tollan, or Tula, about 50 
miles north of present-day Mexico City. The 
area of Teotihuacan, encompassing 8 square 
miles (20.7 square kilometres), contained, in 
addition to dwelling places, great plazas, tem-

Pyramid of the Sun, Teotihuacan
Shostal Assoc.— EB Inc.

pies, and palaces of nobles and priests. The 
two main groups of buildings are connected 
by a road, the Avenue of the Dead, 130 feet 
(40 metres) wide and IV2 miles long. It was 
once erroneously thought to have been lined 
with tombs, but the low buildings that flank
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it appear to be palace residences. At the north 
end of the city is the Pyramid of the Moon, 
flanked by platforms and lesser pyramids; to 
the south the Temple of Quetzalcóatl, a huge 
courtyard compound covering 38 acres (15 
hectares) called La Ciudadela (Citadel); to the 
east the great Pyramid of the Sun, constmcted 
of about 1,000,000 cubic yards of material 
and measuring about 720 by 760 feet at the 
base and rising by five terraces to a present 
height of 216 feet. The pyramid is faced with 
hewn tezontle, a red, coarse volcanic rock of 
the region.
Tepe Gawra, ancient Mesopotamian settle­
ment east of the Tigris River near Nineveh 
in NInawä (Nineveh) muhäfazah (govemor­
ate), Iraq. It was excavated from 1931 to 
1938 by archaeologists from the University of 
Pennsylvania. The site, which apparently was 
continuously occupied from the Halaf Period 
(c. 5050-c. 4300 bc) to about the middle of 
the 2nd millennium bc, gave its name to 
the Gawra Period (c. 3500-c. 2900) of north­
em Mesopotamia. Prior to the Gawra Period, 
however, the site seems to have been influ­
enced by the Ubaid culture (c. 5200-c. 3500) 
of southem Mesopotamia. That influence is 
seen, for example, in a Ubaidian-inspired 
temple at Gawra—the earliest example of a 
building with its walls decorated with pilasters 
and recesses—a Mesopotamian temple type 
that remained dominant throughout the fol­
lowing centuries. Tepe Gawra illustrates the 
transition from early Chalcolithic farming vil­
lages to complex settlements with mud-brick 
houses, stamp seals, the first metal objects, 
and monumental architecture. At the close 
of the Gawra Period, writing was invented 
in southem Mesopotamia; but Tepe Gawra 
shows that writing and advanced civilization 
did not reach the north until much later, 
the area remaining essentially the same until 
about 1700 bc, when non-Semites and Hurri- 
ans invaded the city.
Tepe Yahya, ancient Iranian site located 
northeast of Dowlatäbäd in Kermän ostän 
(province); it has yielded valuable information 
on the economie exchange pattems of the 
3rd millennium bc. Excavations (1968-70) by 
the American School of Prehistorie Research 
have revealed that Tepe Yahya was almost 
continuously occupied from the middle of the 
5th millennium to the end of the 3rd millen­
nium bc. It was apparently abandoned during 
the 2nd millennium but was later reoccupied 
from c. 1000 bc to c. ad 400. The excavated 
materials dating to the 3rd millennium were 
of particular interest and indicated that Tepe 
Yahya may have been a centre for the produc­
tion and distribution of steatite (soapstone), 
a material used in making vessels, seals, and 
other objects. The trade, at first probably lo­
cally controlled, may later have come under 
Elamite influence. Design motifs on steatite 
bowls from Tepe Yahya parallel many motifs 
found in Mesopotamia and the Indus Valley 
and indicate that Tepe Yahya filled an im­
portant position in the economie and cultural 
relations between Mesopotamia, the Iranian 
Plateau, and the cultures to the east.
tepee, also spelled tipi, tall tent dwelling of 
the Indians of the American Great Plains. Al­
though it is often thought to be the dwelling 
used by all North American Indians, only the 
Plains tribes, representing about one-fifth of 
them, ever used the tepee, and they only for 
the last two or three hundred years. The intro­
duction of horses, guns, and metal knives by 
the Spanish in the early 18th Century enabled 
the Plains Indians to become swiftly moving 
nomads and enhanced their successful pur- 
suit of the buffalo—whose hide offered shel­
ter. They traded their stationary huts for the

Tepees in Banff, Alta., Can.
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portable tepee, which could be easily folded 
and dragged by a horse. Probably first used 
by the Arctic Indians as a summer home, the 
tepee thus became the year-round dwelling of 
the Plains Indians.

The tepee is made by Stretching dressed and 
fitted buffalo skins over a skeleton of 20 to 30 
wooden poles, all slanted in toward a central 
point and tied together a short distance from 
the top, giving the appearance of an inverted 
funnel. An adjustable flap is left open at the 
top to allow smoke to escape, and a flap at 
the bottom serves as a doorway. Tepees are 
usually from 12 to 20 feet (3.5 to 6 metres) 
high.

The Indians devoted much of the 
non-hunting winter season to decorating their 
tepees with colourful paintings of animals and 
the hunt. The beauty and gracefulness of the 
tepee has made it the populär image of the 
home of all Indians, although such dwellings 
as the wigwam, wickiup, hogan, igloo, long- 
house, and others were at least as important.
Tepehuan, Middle American Indians of 
Southern Chihuahua, southem Durango, and 
northwestem Jalisco in northwestem Mexico. 
The Tepehuan are divided into the Northem 
Tepehuan, of Chihuahua, and the Southem 
Tepehuan, of Durango. Both speak dialects of 
the same language, Tepehuan, a Uto-Aztecan 
language that is most closely related to Piman.

The habitat of both the Northem and the 
Southem Tepehuan is rugged and mountain­
ous. The people are agricultural, growing com  
(maize) and beans in small plots. The North­
ern Tepehuan keep a few chickens, turkeys, 
and goats and add to their diet a good deal 
of wild food. The Southem Tepehuan herd 
goats and eat a considerable amount of goat 
cheese and, occasionally, goat meat. Settle­
ments are usually scattered, towns and villages 
being little more than governmental centres 
or mestizo population centres. Houses are 
stone or adobe for the Southem Tepehuan, 
log or plank among the Northem Tepehuan. 
Northem Tepehuan women weave blankets; 
otherwise, no traditional crafts are practiced. 
Clothing consists of white cotton jacket and 
pants for the men who do not wear commer­
cially made clothing; women wear homemade 
but nontraditional printed cotton dresses or 
skirts and blouses.

Religion among both the Northem and 
Southem Tepehuan is a mixture of folk Ro­
man Catholicism and native elements. Offi­
cial Catholic sacraments occur to some extent, 
particularly among the Southem Tepehuan; 
in the north not even these are important. 
God, Jesus, the Virgin Mary, and the saints 
are mixed in native pantheons in both re­
gions, alongside such figures as the Deer God, 
mountain spirits, the Moming Star, and a 
culture hero resembling Quetzalcóatl of Aztec 
myth.
tephillin (Judaism): see phylactery.
tephrochronology, method of age determi- 
nation that makes use of layers of ash (tephra).

Tephra layers are excellent time-stratigraphic 
markers, but, to establish a chronology, it is 
necessary to identify and correlate as many 
tephra units as possible over the widest possible 
area. Because of the large number of violent 
volcanic explosions in Iceland, Sigurdur Tho- 
rarinsson, an Icelander who was the founder 
of the science of tephrochronology, was able 
to establish a detailed chronology of preoc- 
Cupational and postoccupational geologie and 
archaeological events there. Tephrochronol­
ogy enabled Thorarinsson to make a thorough 
study of the changes in climate in Iceland and 
the effect of agriculture on Icelandic ecology.

Japan is another fertile field for tephro- 
chronological studies, and, not surprisingly, 
Japanese scientists have greatly contributed to 
the development of the science. In westem 
North America, Pleistocene tephra have been 
correlated over a distance greater than 1,000 
miles. Tephra may be traced from the land 
areas into the ocean basins and, thus, may 
provide one of the most effective techniques 
for correlating terrigenous with marine Strati­
graphie deposits.
tephroite, olivine mineral found only in 
iron-manganese ore deposits and skams and 
in metamorphosed manganese-rich sediments, 
such as those of Comwall, Eng., and Franklin, 
N.J., in the United States. Tephroite (man­
ganese silicate; Mn2Si04) forms a solid solu­
tion series with the olivine fayalite in which 
iron completely replaces manganese in the 
molecular stmcture. Minerals intermediate in 
composition to these are called knebelite. For 
detailed physical properties, see olivine (table).
Tepic, city, capital of Nayarit state, west cen­
tral Mexico, lying at 3,002 ft (915 m) above 
sea level on the Rio Tepic, at the foot of ex­
tinct Sangangüey volcano. Founded in 1542, 
much of the city retains its colonial atmo­
sphere. The cathedral, municipal palace, and 
Amado Nervo Theatre especially reflect Span­
ish influence. Shops offer Indian handicrafts, 
and Huichol and Cora Indians attend market 
in their traditional costumes. The name is 
Nahuatl Indian for “hard stone.” lts isolation 
limited growth until construction of the rail­
road in 1912. Since then Tepic has become a 
commercial and industrial as well as an agri­
cultural centre. The surrounding farmlands 
yield various crops, including com (maize), 
sugarcane, rice, coffee, and tobacco. In the city 
are refineries, rice mills, and other processing 
plants. The University of Nayarit (1969) was 
founded in 1930 as the Nayarit Institute of 
Science and Letters. Tepic can be reached by 
highway, railroad, and air. Pop. (1980) 137,- 
000.

Teplice, formerly teplice-§anov, German 
TEPLITZ-SCHÖNAU, city, Severocesky kraj 
(Northem Bohemia region), Czechoslovakia, 
on a rocky spur below the Ore Mountains 
(Krusné hory). Local radioactive springs (82 °-  
1150 F [28 °-46 ° C]) were, according to archae­
ological evidence, known to the Romans and 
are mentioned in an 8th-century Bohemian 
legend. In 1156 a convent was founded there 
by Judith, queen of Bohemia; two ancient 
towers in the grounds of the 18th-century 
Clary-Aldringen Palace are thought to be re­
mains of this foundation. Believing that gun- 
shot wounds could be remedied by the Teplice 
waters, Austrian, Pmssian, and Saxon author­
ities maintained spa establishments there for 
disabled men in the 19th Century.

Industries developed in the 19th Century; 
they include wood processing, metalworks, 
and the manufacture of glass, pottery, and 
textiles. Lignite and péat deposits are worked 
in the vicinity. In 1879, flooding of the lignite 
mines by the underground springs damaged 
industrial and spa activities. Later, Teplice 
was overshadowed by Karlovy Vary (German, 
Karlsbad) and other spas in westem Bohemia. 
Since World War II the city has prospered



both industrially and as a health resort. Pop. 
(1983 est.) 53,188.
Tequendama Falls, Spanish salto de 
tequendama, on the Rio Bogota (Funza Riv­
er), a tributary of the Magdalena, in the An- 
dean Cordillera (mountains) Oriental, central 
Colombia. One of the country’s major tourist 
attractions, the falls are located in a forested 
area 20 mi (32 km) west of Bogota. The river 
surges through a rocky gorge that narrows to 
about 60 ft (18 m) at the brink of the 515 ft 
falls. The falls, once a common site for sui- 
cides, may be reached by road from Bogota.
tequila, distilled liquor, usually clear in colour 
and unaged, made from pulque, the fermented 
juice of the Mexican agave plant. Tequila 
contains 40-50 percent alcohol (80-100 U.S. 
proof). The beverage, developed soon after the 
Spaniards introduced distillation to Mexico, is 
named for the town of Tequila in the Mexican 
state of Jalisco where it is produced.

Upon maturity the pineapple-like agave base 
fills with sweet sap, or agua miel (“honey 
water”). This juice is fermented and then dis­
tilled twice to achieve the desired purity. Some 
brands are aged in oak vats, which allows the 
distillate to mellow and take on a pale straw 
colour.

Tequila is mixed with lime juice to make the 
Margarita cocktail, which is served in a glass 
rimmed with salt. Mexicans usually prefer it 
unmixed, accompanied by salt and a lime 
slice. The drinker takes salt, tequila, and lime 
in rapid succession, thus combining all the 
flavours.

Mescal, a similar distilled beverage, is less 
expensive and stronger in flavour and is made 
from an agave plant that grows wild in the 
Oaxaca region.
Tequistlatec, Middle American Indians of the 
Sierra Madre del Sur of Oaxaca, Mex. Their 
subsistence is based on agriculture (staples 
are com [maize], chilies, and beans), hunting, 
gathering, and animal husbandry. Towns and 
villages comprise one- and two-room houses, 
with a nuclear family generally occupying a 
single room. The communities are govemed 
by adult males who serve in a council and in 
various civil and ceremonial offices.
Terai (Asia): see Tarai.
Teraina Atoll, also called Washington Is­
land, formerly prospect island, or new 
york island, coral atoll of the Northem Line 
Islands, part of Kiribati, in the west central 
Pacific Ocean. With a circumference of 9 mi 
(14 km), the atoll has a land area of 3 sq mi (8 
sq km). It was sighted in 1798 by an U.S. nav­
igator, Edmund Fanning. Annexed by Britain 
in 1889, it was included in the Gilbert and El- 
lice Islands Colony in 1916. It became a part 
of independent Kiribati in 1979. The island is 
owned by Fanning Island Plantations, Ltd., a 
copra processing firm. Pop. (1983 est.) 450.
Teramo, city, capital of Teramo province, 
Abruzzi region, central Italy, at the confluence 
of the Tordino and Vezzola rivers, between 
the Adriatic Sea and the Gran Sasso d’Italia 
mountain group, northwest of Pescara. Tera­
mo was build on the site of Interamna (Inter- 
amnia), a town of the ancient Praetuttii tribe, 
and was destroyed during the barbarian inva­
sions. It was rebuilt in the 12th Century and 
later passed to the Kingdom of Naples. No­
table monuments include the 12th- and 14th- 
century cathedral with a Gothic bell tower 
(1483), the remains of the Roman theatre, 
and the civic museum. There is an astronom­
ical observatory just outside the city. Teramo 
is an agricultural centre, and its manufactures 
include woollen textiles, fumiture, and ceram- 
ics. Pop. (1983 est.) mun., 51,434.
Teratan Stage, division of Cretaceous rocks 
and time in New Zealand (the Cretaceous 
Period began about 136,000,000 years ago

and lasted about 71,000,000 years). Rocks of 
the Teratan Stage overlie those of the Man- 
gaotanean Stage and consist of about 600 
metres (2,000 feet) of shales, mudstones, sand­
stones, and conglomerates. These rocks are 
characterized by species of the Cretaceous 
pelecypod genus Inoceramus and the fossil am- 
monite cephalopod genus Gaudryceras (both 
mollusks). The Teratan is the uppermost stage 
of the Raukumara Series.
teratology, branch of science dealing with the 
causes, development, description, and Classifi­
cation of congenital malformations in plants 
and animals and with the experimental pro­
duction, in some instances, of these malfor­
mations. Congenital malformations arise from 
interruption in the early development of the 
organism. Malformations in human infants, 
for example, may occur because the infant’s 
genotype contains mutant genes or includes an 
abnormal number of chromosomes; they also 
may occur if early in pregnancy the mother 
has had German measles (rubella), has taken 
some injurious dmg or has been exposed to 
an injurious dosage of radiation. Experimen­
tal studies suggest similar types of factors can 
cause malformations in animals and plants.
Terauchi Masatake, H a k u s h a k u  (Count) 
(b. July 12, 1852, Yamaguchi, Nagato
Province, Japan—d. Nov. 7, 1919, Oiso), 
Japanese soldier and politician who served 
as Japanese prime minister (1916-18) during 
World War I.

He was bom into a family of retainers of the 
Chöshü clan and originally was named Tada 
Jusaburö. Masatake changed his name when 
he was adopted into the Terauchi family dur­
ing his youth. He entered the military at the 
age of 12 and became a protégé of Yama- 
gata Aritomo, creator of the modem Japanese 
armed forces. In 1902 Terauchi was made 
army minister, a position he held for 10 years. 
In May 1910 he was concurrently appointed 
resident general of the Japanese colony in 
Korea, with orders to complete annexation 
of Korea to Japan. He rapidly completed the 
Japanese military’s control of the country, 
forcing the Korean government to accept an 
annexation treaty on Aug. 22, 1910.

In October 1916, at Yamagata’s insistence, 
Terauchi became prime minister of a new 
Cabinet. At a time of growing party domi- 
nance over the government, the appointment 
of a nonpolitical figure was something of an 
anomaly, and Terauchi was able to govem 
only with the aid of an all-party Cabinet. 
Nevertheless, he pursued a forceful policy in 
foreign affairs, working to increase Japanese 
influence on the Chinese mainland by fi- 
nancially supporting pro Japanese warlords in 
China. Further, Terauchi agreed to aid Great 
Britain and its allies during World War I only 
in exchange for secret agreements allowing for 
Japanese rights on the Chinese mainland; the 
agreements were later validated at the Treaty 
of Versailles in 1919. Terauchi’s last official 
act was to propose Japanese intervention in 
Siberia, after the Soviet révolution, in the 
hope of gaining control of the Trans-Siberian 
Railway and thus strengthening the Japanese 
position in Manchuria (Northeast Provinces). 
His government collapsed in 1918, when the 
Rikken Seiyükai party withdrew its support as 
a result of rioting in Tokyo over a rice short­
age.
terbium (Tb), Chemical element, rare-earth 
metal of transition Group Illb of the peri­
odic table. One of the least abundant of the 
rare earths, terbium, when reduced to metallic 
form, is silvery white and is slowly oxidized 
by air at room temperatures and by cold wa­
ter. The element was discovered in 1843 by 
Carl Gustaf Mosander in a heavy rare-earth 
fraction called yttria, but its existence was not 
confirmed for at least 30 years, and pure com­
pounds were not prepared until 1905. Ter-
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bium occurs in many rare-earth minerals but 
is almost exclusively obtained as a by-product 
from the monazite sands, a source of thorium. 
It is also found in the products o f nuclear fis­
sion. Ion-exchange techniques are utilized for 
commercial production. The metal is prepared 
in a highly pure form by thermoreduction of 
the anhydrous fluoride with calcium metal. At 
room temperature the atoms of the pure ele­
ment adopt the hexagonal close-packed struc­
ture. The only isotope occurring in ores is 
terbium-159. About 20 radioactive artificial 
isotopes have been prepared, such as terbium- 
160 (73-day half-life). Sodium terbium borate 
as a laser material emits coherent light at 
5,460 angstroms. In certain solid-state devices 
terbium is used to dope calcium fluoride, cal­
cium tungstate, and Strontium molybdate.

Terbium is one of a few rare earths that have 
a +4  as well as a +3 oxidation state. The 
brown oxide prepared by air ignition has the 
approximate formula Tb40 7; the oxide T b02 
is obtained by using atomic oxygen. The tet- 
rafluoride TbF4 is prepared by fluorinating the 
trifluoride; the Tb4+ ion is not known in solu­
tion. In other salts and in solution, terbium is 
trivalent and behaves as a typical rare earth. 
Its Solutions are pale pink to colourless.

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

65
158.925 
1,360° C 
3,041° C 
8.234 (25° C)
3
2-8-18-26(27)-9(8)-2 or 

(Xe)4/8>95dH’06s2
Terborch, Gérard, Terborch also spelled 
TER BORCH, Or TERBURG (b. 1617, Zwolle, 
Neth.—d. Dec. 8, 1681, Deventer), Dutch 
Baroque painter who developed his own dis­
tinctive type of interior genre in which he de- 
picted with grace and fidelity the atmosphere 
of well-to-do, middle-class life in 17th-century 
Holland.

Terborch, self-portrait, oil on canvas, c.
1670; in the Mauritshuis, The Hague
By courtesy of the Foundation J.M. van Nassau,
Mauritshuis, The Hague

His father had been an artist and had vis­
ited Rome but from 1621 was employed as 
a tax collector. Surviving drawings made by 
the young Terborch in 1625 and 1626 are 
proudly inscribed and dated by his father. 
In 1632 Gérard was in Amsterdam, and in 
1634 he was a pupil of Pieter de Molijn in 
Haarlem. He visited England in 1635, Rome 
in 1640, and from 1646 spent two or three 
years in Münster, Westphalia, where the peace 
congress was in session. The masterpiece of
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this period, “The Swearing of the Oath of 
Ratification of the Treaty of Münster” (1648; 
National Gallery, London), portrays the del­
egates of Holland and of Spain assembled to 
sign the peace treaty. After a stay in Madrid 
he finally retumed to his own country at the 
end of 1650, and in 1655 he settled in Deven­
ter.

Terborch’s works consist almost equally of 
portraits and genre pieces. His characteristi- 
cally delicate technique can be appreciated in 
the portraits, which are painted on a small, 
almost miniature scale, though many of them 
are full-length. In colour they tend to be sub­
dued, due largely to the sober costume of 
the times, but by subtlety of tonal gradations 
and mastery in rendering diverse surface tex- 
tures he was able to achieve an extraordinary 
richness of effect. Particularly characteristic 
is his manner of rendering satin. His superb 
colour sense appears to greater advantage in 
genre subjects, though it is always employed 
with masterly restraint. In his earlier years 
he painted many guardroom subjects in the 
manner of Pieter Codde and Willem Duys- 
ter, but later, from about the time when he 
finally settled in Holland, he painted calm, 
exquisitely drawn groups, posed easily and 
naturally against shadowy backgrounds and 
imbued with an almost aristocratie elegance 
that is unique among Dutch painters of his 
time. Among many fine examples of Ter­
borch’s art are “The Letter” (Buckingham 
Palace, London), “The Concert” (Berlin), and 
“Fatherly Advice” (Amsterdam).

Consult the index first

Terbrugghen, Hendrik (b. c. 1588, Deven­
ter?, Neth.—buried Nov. 9, 1629, Utrecht), 
Dutch painter, among the earliest northem 
followers of the Italian painter Caravaggio.

In the early 1590s Terbrugghen’s family 
moved to Utrecht, a strong Roman Catholic

“The Flute Player,” oil painting by Terbrugghen,
1621; In the Staatliche Kunstsammlungen, Kassel, 
Ger.
By courtesy of the Staatliche Kunstsammlungen, Kassel, Ger.

centre, where he studied with Abraham Bloe- 
maert. Terbrugghen reportedly spent 10 years 
in Italy, having arrived in Rome about 1604, 
and thus could have had direct contact with 
Caravaggio, who left Rome in 1606. Although 
no paintings are definitely known from Ter­
brugghen’s Italian period, his work after his 
retum to Utrecht in 1614 exhibits strong Ca-

ravaggesque influence. His two versions of the 
“Calling of St. Matthew” (c. 1617; Musée du 
Havre, Le Havre, Fr.; 1621; Centraal Museum 
der Gemeente, Utrecht) reflect a knowledge 
of Caravaggio’s painting of the same subject 
at the church of S. Luigi dei Francesi, Rome.

Terbrugghen is most indebted to Caravaggio 
in his adoption of the master’s chiaroscuro, or 
use of contrasting light and shade, although 
his light has a more atmospheric and silvery 
quality, as seen in his half-length “The Flüte 
Player” (1621; Kassei, Ger.). Despite Terbrug­
ghen’s contact with the latest Italian develop- 
ments, certain archaisms from 16th-century 
northem painting appear in such works as his 
“Crucifixion with the Virgin and St. John” 
(c. 1625; Metropolitan Museum of Art, New 
York City). Terbrugghen’s masterpiece, “St. 
Sebastian Tended by Irene and Her Maid” 
(1625; Allen Memorial Art Museum, Oberlin 
College, Ohio), displays magnificent painterly 
qualities and restrained emotion. His work 
is considered superior to that of his Utrecht 
contemporaries Dirck van Baburen and Gerrit 
van Honthorst.
Terceira Island, Portuguese ilha ter- 
ceira, island, part of the Portuguese Azores 
archipelago, in the North Atlantic Ocean, oc­
cupying an area of 153 sq mi (397 sq km) and 
administratively within Angra do Heroismo 
district. Terceira (The Third) was so called 
because it was the third island in the Azores 
to be discovered by the Portuguese. The chief 
town and port is Angra do Heroismo, for­
merly capital of the Azores. The only other 
town of importance is Praia da Vitória, with a 
breakwater-protected bay, which handles sup­
plies for a Nato air base at Lajes on the 
northeast coast of the island. Terceira’s econ­
omy is basically agricultural, supplemented by 
a growing tourist trade. Pop. (1981) 59,204.
terefa, also spelled terefah, or trefa (from 
Hebrew {araf, “to tear”), plural terefot, 
terefoth, or trefot, any food that, accord­
ing to the Jewish dietary laws (kashrut, q. v.), 
is ritually “unfit” for consumption. Terefa is 
thus the antithesis of kosher (“fit”). The broad 
connotation of terefa derives from a more spe­
cific prohibition against eating meat that has 
been “torn” by a wild animal {e.g., Ex. 22:31).

Food may be terefa for any of several rea­
sons. Shellfish and pork, for instance, are 
forbidden at all times. Malformed and sick 
animals are likewise excluded by the dietary 
laws. Animals improperly slaughtered or prop­
erly slaughtered animals that are found to be 
diseased upon examination are automatically 
classified terefa.
Terence, Latin in füll publius terentius 
afer (b. 186/185 bc, Carthage—d. 159? bc, 
in Greece or at sea), after Plautus the great­
est Roman comic dramatist, the author of 
six verse comedies that were long regarded as 
models of pure Latin. Terence’s plays form 
the basis of the modem comedy of manners.

Terence was taken to Rome as a slave by 
Terentius Lucanus, an otherwise unknown 
Roman senator who was impressed by his 
ability and gave him a liberal education and, 
subsequently, his freedom.

Reliable information about the life and dra­
matic career of Terence is defective. There are 
four sources of biographical information on 
him: a short, gossipy life by the Roman bi­
ographer Suetonius, written nearly three cen­
turies later; a garbled version of a commentary 
on the plays by the 4th-century grammarian 
Aelius Donatus; production notices prefixed 
to the play texts recording details of first (and 
occasionally also of later) performances; and 
Terence’s own prologues to the plays, which, 
despite polemic and distortion, reveal some- 
thing of his literary career. Most of the avail­
able information about Terence relates to his 
career as a dramatist. During his short life he 
produced six plays, to which the production

notices assign the following dates: Andria (The 
Andrian Girl), 166 bc; Hecyra (The Mother- 
in-Law), 165 bc; Heauton timoroumenos (The 
Self-Tormentor), 163 bc; Eunuchus (The Eun­
uch), 161 bc; Phormio, 161 bc; Adelphi (or 
Adelphoe; The Brothers), 160 bc; Hecyra, sec­
ond production, 160 bc; Hecyra, third pro­
duction, 160 bc. These dates, however, pose 
several problems. The Eunuchus, for example, 
was so successful that it achieved a repeat per­
formance and record eamings for Terence, but 
the prologue that Terence wrote, presumably 
a year later, for the Hecyra"s third produc­
tion gives the impression that he had not yet 
achieved any major success. Yet alternative 
date schemes are even less satisfactory.

From the beginning of his career, Terence 
was lucky to have the services of Lucius 
Ambivius Turpio, a leading actor who had 
promoted the career of Caecilius, the major 
comic playwright of the preceding generation. 
Now in old age, the actor did the same for 
Terence. Yet not all of Terence’s productions 
enjoyed success. The Hecyra failed twice: its 
first production broke up in an uproar when 
rumours were circulated among its audience 
of alternative entertainment by a tightrope 
walker and some boxers; and the audience de­
serted its second production for a gladiatorial 
performance nearby.

Terence faced the hostility of jealous ri­
vals, particularly one older playwright, Luscius 
Lanuvinus, who launched a series of accusa- 
tions against the neweomer. The main source 
of contention was Terence’s dramatic method. 
It was the custom for these Roman drama- 
tists to draw their material from earlier Greek 
comedies about rich young men and the diffi­
culties that attended their amours. The adap- 
tations varied greatly in fidelity, ranging from 
the Creative freedom of Plautus to the literal 
rendering of Luscius. Although Terence was 
apparently fairly faithful to his Greek mod­
els, Luscius alleged that Terence was guilty of 
“contamination”— i.e., that he had incorpo­
rated material from secondary Greek sources 
into his plots, to their detriment. Terence 
sometimes did add extraneous material. In the 
Andria, which like the Eunuchus, Heauton 
timoroumenos, and Adelphi was adapted from 
a Greek play of the same title by Menander, 
he added material from another Menandrean 
play, the Perinthia (ThePerinthian Girl). In the 
Eunuchus he added to Menander’s Eunouchos 
two characters, a soldier and his “parasite”— 
a hanger-on whose flattery of and services to 
his patron were rewarded with free dinners— 
both of them from another play by Menan­
der, the Kolax (The Parasite). In the Adelphi, 
he added an exciting scene from a play by 
Diphilius, a contemporary of Menander. Such 
conservative writers as Luscius objected to the 
freedom with which Terence used his models.

A further allegation was that Terence’s plays 
were not his own work but were composed 
with the help of unnamed nobles. This ma- 
licious and implausible charge is left unan- 
swered by Terence. Romans of a later period 
assumed that Terence must have collaborated 
with the Scipionic circle, a coterie of admirers 
of Greek literature, named after its guiding 
spirit, the military commander and politician 
Scipio Africanus the Younger. Though he may 
have been friendly with the Scipio household, 
Terence also may have died before this circle 
existed. The younger Scipio was about Ter­
ence’s age, and intimacy with him could have 
led to the presentation of the Adelphi and the 
Hecyra for production at the funeral games of 
Lucius Aemilius Paulus, Scipio’s father.

Terence died young. When he was 25, he 
visited Greece and never retumed from the 
joumey. He died either in Greece from illness 
or at sea by shipwreck on the retum voyage. 
Of his family life, nothing is known, except 
that he left a daughter and a small but valu­
able estate just outside Rome on the Appian 
Way.



Modem scholars have been preoccupied with 
the question of the extent to which Terence # 
was an original writer, as opposed to a mere 
translator of his Greek models. Positions on 
both sides have been vigorously maintained, 
but recent critical opinion seems to accept 
that, in the main, Terence was faithful to 
the plots, ethos, and characterization of his 
Originals: thus, his humanity, his individual- 
ized characters, and his sensitive approach to 
relationships and personal problems all may 
be traced to Menander, and his obsessive at­
tention to detail in the plots of Hecyra and 
Phormio derives from the Greek models of 
those plays by Apollodoms of Carystus of the 
3rd Century b c . Nevertheless, in some impor­
tant particulars he reveals himself as some- 
thing more than a translator. First, he shows 
both originality and skill in the incorporation 
of material from secondary models, as well as 
occasionally perhaps in material of his own 
invention; he sews this material in with un- 
obtmsive seams. Second, his Greek models 
probably had expository prologues, informing 
their audiences of vital facts, but Terence cut 
them out, leaving his audiences in the same 
ignorance as his characters. This omission in­
creases the element of suspense, though the 
plot may become too difficult for an audience 
to follow, as in the Hecyra.

Striving for a refined but conventional real­
ism, Terence eliminated or reduced such un- 
realistic devices as the actor’s direct address 
to the audience. He preserved the atmosphere 
of his models with a nice appreciation of 
how much Greekness would be tolerated in 
Rome, omitting the unintelligible and clari- 
fying the difficult. His language is a purer 
version of contemporary colloquial Latin, at 
times shaded subtly to emphasize a character’s 
individual speech pattems. Because they are 
more realistic, his characters lack some of the 
vitality and panache of Plautus’ adaptations 
(Phormio here is a notable exception); but 
they are often developed in depth and with 
subtle psychology. Individual scenes retain 
their power today, especially those presenting 
brilliant narratives (e.g., Chaerea’s report of 
his rapé of the girl in the Eunuchus), civilized 
emotion (e.g., Micio’s forgiveness of Aeschi- 
nus in the Adelphi, Bacchis’ renunciation of 
Pamphilus in the Hecyra), or clever theatrical 
strokes (e.g., the double disclosure of Chremes’ 
bigamy in the Phormio).

The influence of Terence on Roman educa­
tion and on the later European theatre was 
very great. His language was accepted as a 
norm of pure Latin, and his work was studied 
and discussed throughout antiquity.

(W.G.A.)
m a j o r  w o r k s . Verse comedies (with prologues). 
Dating of first production follows the produc­
tion notices but is problematic. Andria (166 b c ; 
The Andrian Girl; The Lady of Andros; The Girl 
from Andros); Heauton timoroumenos (163 b c ; 
The Self-Tormentor; The Self-Punisher)\ Eunuchus 
(161 b c ; The Eunuch)', Phormio (161 b c ); Adelphi 
(160 b c ; Adelphoe; The Brothers)', Hecyra (three 
productions, two unsuccessful in 165 and 160 b c , 
the third later in 160 b c ; The Mother-in-Law). 
b i b l i o g r a p h y . The best edition of the complete 
Latin text is that by R. Kauer and W.M. Lindsay, 
“Oxford Classical Texts” (1926; reprinted with 
supplementary critical information, 1958). No­
table English translations are those by Laurence 
Echard et al., Terence’s Comedies (1689, reprinted 
1963); George Colman the Elder, The Comedies 
of Terence Translated into Familiar Blank Verse 
(1765 and later editions); and Betty Radice, The 
Brothers and Other Plays (1965), and Phormio and 
Other Plays (1967), both “Penguin Classics,” com­
bined in 1 vol., 1976. For general comment, see 
G.E. Duckworth, The Nature of Roman Comedy 
(1952); H. Halfter, Terenz und seine künstlerische 
Eigenart (1967); W. Beare, The Roman Stage, 3rd 
ed. rev. (1965).
Terengganu, formerly t r e n g g a n u , state 
(negen), northeastern West Malaysia (Ma­

laya), bounded by the States of Kelantan 
(north and northwest) and Pahang (south and 
Southwest). It has an area of 5,002 sq mi (12,- 
955 sq km) with a 200-mi (320-km) coastline 
along the South China Sea (east). Terengganu 
is mentioned in 1365 as a vassal of the Ja­
vanese kingdom of Majapahit. The Sultanate 
of Terengganu, ruled by members of the same 
family since 1701, was under Thai suzerainty 
until a treaty in 1909 made it a British protec­
torate and one of the unfederated Malay States. 
It was annexed briefly (1943-45) by Thailand, 
and following World War II it joined the Fed­
eration of Malaya (1948).

One of the least developed States on the Malay 
Peninsula, Terengganu consists of a string of 
Coastal settlements, usually at the mouths of 
the state’s many rivers, the longest of which 
is the Sungai Terengganu. High, forest-clad 
mountains, in places exceeding 7,000 ft (2,100 
m) in height, have deterred inland settlement. 
Except for a small airstrip at its capital, Kuala 
Terengganu (q.v.\ formerly Kuala Trengganu), 
the state is linked only by road and Coastal 
shipping with the rest of the peninsula. For 
about four months a year, these links were 
often broken by heavy seas and flooding from 
the monsoon rains, but construction of a new 
bridge in the 1970s eliminated that problem.

The inhabitants are predominantly Muslim 
Malays engaged in fishing and paddy (rice) 
farming. Small rubber and coconut plantations 
are scattered among the paddy fields. The 
once-productive iron-ore mines near Kuala 
Dungun were closed in 1970. There is a large 
oil-palm plantation inland at Jerangau, 36 mi 
(58 km) south of Kuala Terengganu. Rice, al­
though widely grown, is also imported, usually 
from Thailand. Exports include iron, rubber, 
copra, and salted and dried fish. Offshore oil 
exploration was underway in the early 1980s. 
Pop. (1982 est.) 552,181.
Terentius Afer, Publius: see Terence.
Teresa (of Calcutta), Mother, original 
name a g n e s  g o n x h a  b o j a x h i u  (b. Aug. 27, 
1910, Skopje, Macedonia), founder of the Or­
der of the Missionaries of Charity—a Roman 
Catholic congregation of women dedicated to 
the poor, particularly to the destitute of In­
dia—and recipiënt of the 1979 Nobel Peace 
Prize.

The daughter of an Albanian grocer, she 
went to Ireland in 1928 to join the Institute 
of the Blessed Virgin Mary, sailing, only six 
weeks later, to India as a teacher. She sub­
sequently requested permission to work with 
the poor of Calcutta.
After studying nursing, Mother Teresa moved 

into the slums. Municipal authorities, upon 
her petition, gave her the pilgrim hostel near 
the sacred Käli’s temple where she founded 
her order in 1948. Sympathetic companions 
soon flocked to her aid. Dispensaries and out- 
door schools were organized. Mother Teresa, 
who adopted Indian citizenship, and her In­
dian nuns all donned the sari as their habit. 
In 1950 her order received canonical sanction 
from Pope Pius XII, and in 1965 it became 
a pontifical congregation (subject only to the 
pope). The order opened numerous centres 
serving the blind, aged, lepers, cripples, and 
the dying. Under Mother Teresa’s guidance, 
the Missionaries of Charity built, near Asan- 
sol, India, a leper colony called Shanti Nagar 
(Town of Peace).
In 1963 the Indian government awarded 

Mother Teresa the Padmashri (“Lord of the 
Lotus”) for her services to the people of India. 
In 1964, on his trip to India, Pope Paul VI 
gave her his ceremonial limousine, which she 
immediately raffled to help finance her leper 
colony. In 1968 she was summoned to Rome 
to found a home there, stafled primarily with 
Indian nuns. In recognition of her apostolate, 
she was honoured on Jan. 6, 1971, by Pope 
Paul, who awarded her the first Pope John 
XXIII Peace Prize.
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In the late 1970s the Missionaries of Charity 
numbered more than 1,000 nuns who oper­
ated 60 centres in Calcutta and more than 
200 worldwide centres, including foundations 
in Sri Lanka, Tanzania, Jordan, Venezuela, 
Great Britain, and Australia. By 1970 her 
foundations in Calcutta alone had saved nearly
8,000 destitute outcasts from death.
Teresa Benedicta of the Cross: see 
Stein, Edith.
Teresa of Avila, Saint , also called s a i n t  
t e r e s a  o f  j e s u s , original name t e r e s a ^d e  
c e p e d a  Y  A H U M A DA  (b. March 28, 1515, Avi­
la, Spain—d. Oct. 4, 1582, Alba de Tormes; 
canonized 1622; feast day October 15), Span­
ish nun, one of the great mystics and religious 
women of the Roman Catholic Church, and 
author of spiritual classics, originator of the 
Carmelite Reform which restored and empha­
sized the austerity and contemplative charac­
ter of primitive Carmelite life. St. Teresa was 
elevated to doctor of the church in 1970 by 
Pope Paul VI, the first woman to be so hon­
oured.

Her mother died in 1529, and, despite her 
father’s Opposition, Teresa entered, probably 
in 1535, the Carmelite Convent of the Incar­
nation at Avila. Within two years her health 
collapsed, and she was an invalid for three 
years, during which time she developed a love 
for mental prayer. After her recovery, how­
ever, she stopped praying. She continued for 
15 years in a state divided between a worldly 
and a divine spirit, until, in 1555, she under­
went a religious awakening.

In 1558 Teresa began to consider the restora­
tion of Carmelite life to its original observance 
of austerity, which had relaxed in the 14th 
and 15th centuries. Her reform required utter 
withdrawal so that the nuns could meditate 
on divine law and, through a prayerful life of 
penance, exercise what she termed “our voca- 
tion of reparation” for the sins of mankind. In 
1562, with Pope Pius IV’s authorization, she 
opened the first convent (St. Joseph’s) of the 
Carmelite Reform. A storm of hostility came 
from municipal and religious personages, es­
pecially because the convent existed without 
endowment, but she staunchly insisted on 
poverty and subsistence only through public 
aims.
John Baptist Rossi, the Carmelite prior gen­

eral from Rome, went to Avila in 1567 and ap- 
proved the reform, directing Teresa to found 
more convents and to establish monasteries. 
In the same year, while at Medina del Campo, 
Spain, she met a young Carmelite priest, Juan 
de Yepes (later St. John of the Cross, the poet 
and mystic), who she realized could initiate 
the Carmelite Reform for men. A year later 
Juan opened the first monastery of the Prim­
itive Rule at Duruelo, Spain.

Despite frail health and great difficulties, she 
spent the rest of her life establishing and nur- 
turing 16 more convents throughout Spain. In 
1575, while she was at the Seville convent, a 
jurisdictional dispute erupted between the fri- 
ars of the restored Primitive Rule, known as 
the Discalced (or “Unshod”) Carmelites, and 
the observants of the Mitigated Rule, called 
the Calced (or “Shod”) Carmelites. Although 
she had foreseen the trouble and endeav- 
oured to prevent it, her attempts failed. The 
Carmelite general, to whom she had been mis- 
represented, ordered her to retire to a convent 
in Castile and to cease founding additional 
convents; Juan was subsequently imprisoned 
at Toledo in 1577.
In 1579, largely through the efforts of King 

Philip II of Spain, who knew and admired 
Teresa, a solution was effected whereby the 
Carmelites of the Primitive Rule were given 
independent jurisdiction, confirmed in 1580 
by a rescript of Pope Gregory XIII. Teresa,
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broken in health, was then directed to résumé 
the reform. In journeys that covered hundreds 
of miles, she made exhausting missions and 
was fatally stricken en route to Avila from 
Burgos.

Teresa’s ascetic doctrine has been accepted 
as the classical exposition of the contempla- 
tive life, and her spiritual writings are among 
the most widely read. Her Life of the Mother 
Teresa of Jesus (1611) is autobiographical; the 
Book of the Foundations (1610) describes the 
establishment of her convents. Her writings 
on the progress of the Christian soul toward 
God are recognized masterpieces: The Way of 
Perfection (1583), The Interior Castle (1588), 
Spiritual Relations, Exclamations of the Soul 
to God (1588), and Concept ions on the Love 
of God. Of her poems, 31 are extant; of her 
letters, 458.
b i b l i o g r a p h y . W.T. Walsh, Saint Teresa o f Avi­
la (1943); Edgar Allison Peers, The Complete 
Works o f St. Teresa o f Jesus, 3 vol. (1946) and 
The Letters o f Saint Teresa o f Jesus, 2 vol. (1949); 
Padre Silverio, Saint Teresa o f Jesus, 1515-1582 
(1947).
Tereshkova, Valentina (Vladimirovna)
(b. March 6, 1937, Maslennikovo, Russian 
S.F.S.R.), Soviet cosmonaut, the first woman 
to travel into space. On June 16, 1963, she was 
launched in the spacecraft Vostok 6, which 
completed 48 orbits in 71 hours. In space at 
the same time was Valery F. Bykovsky {q.v.), 
who had been launched two days earlier in 
Vostok 5; both landed on June 19.
After her early schooling Tereshkova worked 

in a tire factory and a textile mill in Yaroslavl. 
Although she had no pilot training, she was an 
accomplished amateur parachutist and on this 
basis was accepted for the cosmonaut program 
when she volunteered in 1961. Tereshkova 
left the program just after her flight, and on 
Nov. 3, 1963, she was married to Andriyan
G. Nikolayev {q.v.), another cosmonaut. Since 
1962 she has been an active member in the 
U.S.S.R. Supreme Soviet. She was chosen to 
chair the Soviet Women’s Committee in 1968, 
and since 1974 she has served as a member 
of the Supreme Soviet Presidium. Tereshkova 
was named a hero of the Soviet Union and 
was awarded the Order of Lenin twice.
Teresina, city, capital of Piaui state, north­
eastern Brazil. The city lies 213 ft (65 m) above 
sea level on the Rio Parnaiba (there bridged to 
Timon in Maranhäo state), 220 mi (354 km) 
upstream from the Atlantic port of Parnaiba.

Open market, Teresina, Braz.
Peter L. Gould

Founded in 1852 as the new capital of Piaui, 
it was originally named Therezina after the 
Brazilian empress Teresa Cristina. Since then, 
it has become the chief commercial centre of 
the middle Parnaiba Valley and has textile 
plants, sugar refineries, distilleries, soap fac­
tories, and sawmills. The city exports cattle, 
hides, goat skins, carnauba wax, babassu palm 
oil,feijäo (beans), rice, cotton, and cassava. To 
alleviate the annual six-month drought prob­
lem of the area, the Brazilian government has 
dug wells and built dams to trap water during

the rainy months and to keep the waterways 
flowing during arid times. A highway and a 
railroad lead to Säo Luis, 200 mi northwest. 
Shallow-draft riverboats navigate northward 
to Parnaiba, and the city has a commercial 
airport. Pop. (1980 prelim.) 339,264.
Teresópolis, city, central Rio de Janeiro 
state, Brazil, in the Serra dos Órgaos at 2,959 
ft (902 m) above sea level. Named after Em­
press Teresa Cristina in 1890 and originally 
spelled Therezópolis, it was given city status 
in 1893. A cool climate and picturesque set­
ting amid mountain peaks such as the Dedo 
de Deus (“Finger of God”) make the city a 
populär summer resort. Flowers are grown in 
the region, and vegetables are shipped to the

Teresópolis in the uplands of Serra dos Órgaos, 
Brazil
Ernst Jahn

city of Rio de Janeiro, 35 mi (56 km) south- 
southwest. Fumiture is manufactured in Tere­
sópolis, which is also known for its bakeries. 
Pop. (1980 prelim.) 78,782.
Tereus, in Greek legend, king of Thrace who 
married Procne, daughter of Pandion, king 
of Athens. Later Tereus seduced her sister 
Philomela, pretending that Procne was dead. 
In order to hide his guilt, he cut out Philome- 
la’s tongue. But she revealed the crime to 
her sister by working the details in embroi­
dery. Procne sought revenge by serving up 
her son Itys for Tereus’ supper. On learning 
what Procne had done, Tereus pursued the 
two sisters with an ax. But the gods took pity 
and changed them all into birds, Tereus into 
a hoopoe (or hawk), Procne into a nightingale 
(or swallow), and Philomela into a swallow 
(or nightingale).
Terezm (German Nazi concentration camp): 
see Theresienstadt.
Terhune, Albert Payson (b. Dec. 21, 1872, 
Newark, N.J., U.S.—d. Feb. 18, 1942, near 
Pompton Lakes, N.J.), American novelist and 
short-story writer who became famous for his 
populär stories about dogs.

After schooling in Europe, Terhune gradu- 
ated from Columbia University in 1893, trav- 
eled in Egypt and Syria, and joined the staff 
of the New York Evening World in 1894. His 
first book was Syria from the Saddle (1896); 
his first novel, Dr. Dale (1900), was written in 
collaboration with his mother, herself a novel­
ist. He published more than 12 books before 
he left the Evening World in 1916.

In 1919 appeared the first of his populär 
dog stories, Lad, a Dog, written at his farm 
near Pompton Lakes, where for the rest of his 
life he wrote, bred prize collies, fished, and 
hunted. He wrote more than 25 books after 
1919, nearly all of them novels in which dogs 
played conspicuous parts, including Bruce 
(1920), The Heart of a Dog (1924), Lad of 
Sunnybank (1928), and A Book of Famous 
Dogs (1937). He also wrote two autobiograph-

Terhune
By courtesy of the Library of Congress, Washington,
D.C.

ical books, Now That Fm Fifty (1925) and To 
the Best of My Memory (1930).
teriyaki (Japanese: “glossy broil”), in Japanese 
cuisine, foods grilled with a highly flavoured 
glaze of soy sauce, saké, and sugar. Garlic 
and fresh ginger are sometimes added to the 
mixture. In westernized Japanese cooking, the 
teriyaki sauce is frequently used as a marinade 
as well as a basting sauce. Beef, chicken, and 
fish are commonly prepared teriyaki style.
term, in logic, the subject or predicate of 
a categorical proposition {q.v.), or statement. 
Aristotle so used the Greek word horos (limit), 
apparently by an analogy between the terms 
of a proportion and those of a syllogism. Ter­
minus is the Latin translation of this word, 
used, for example, by the 5th-century Roman 
philosopher Boethius. Hence in medieval logic 
the word came to be used also for common 
and proper names generally and even for what 
were called syncate-gorematic terms—words 
such as and, if not, some, only, except, which 
are incapable of being used for the subject or 
predicate of a proposition.

In mathematics, the terms of a fraction are 
the numerator and denominator. The terms of 
a proportion are the four numbers or expres- 
sions that enter into the proportion. Similarly, 
the terms of a sum are the numbers that are 
added together to constitute the sum or the 
numerical expressions denoting them. In this 
sense, an infinite series is thought of as a sum 
of an infinite number of terms; and a poly- 
nomial is a sum of a finite number of mono- 
mials, which are the terms of the polynomial. 
When the terms are quite complicated, they 
can be identified by the plus or minus signs 
by which they are demarcated.
term, in the visual arts, element consisting 
of a sculptured figure or bust at the top of 
a stone pillar or column that usually tapers 
downward to a quadrangular base. Often the 
pillar replaces the body of the figure, with feet 
sometimes indicated at its base. The pillar it­
self may be a separate object {i.e., a pedestal 
for the head or other sculpture), in which case 
it is called a terminal pedestal.

The word term (an abbreviation of Terminus, 
the Roman name for the god of boundaries) 
has a long list of synonyms, including termi­
nal figure, terminus, terminal, herma, hennes, 
and herm. In ancient Rome terms were placed 
along highways and used as boundary mark­
ers. The head or bust on a Roman term could 
be that of a human, an animal, or a mythical 
creature. The ancestor of the Roman term, 
the herm, was a sacred representation of the 
Greek god of travelers, Hermes: a sculptured 
bust of the god merging into the stone pillar 
supporting it. The most familiar form of term 
is that found in many Renaissance gardens, 
in which a detailed portrait head arises out of 
a simple, sculptured pillar.
Terman, Frederick Emmons (b. June 7, 
1900, English, Ind., U.S.—d. Dec. 19, 1982, 
Palo Alto, Calif.), American electrical engineer 
known for his contributions to electronics re­
search and antiradar technology.



Terman, the son of the noted psychologist 
Lewis Madison Terman, earned his under- 
graduate degrees from Stanford University, 
Stanford, Calif., and a doctorate in electrical 
engineering from the Massachusetts Institute 
of Technology, Cambridge (1924). From 1925 
to 1941 he designed a course of study and re­
search in electronics at Stanford that focussed 
on work with vacuum tubes, circuits, and in- 
strumentation.

During World War II Terman directed a 
staff of more than 850 persons at the Radio 
Research Laboratory at Harvard University; 
this organization was the source of Allied 
jammers to block enemy radar, tunable re- 
ceivers to detect radar signals, and aluminum 
strips (“chaff”) that produced spurious reflec­
tions on enemy radar receivers. These devices 
cut by 75 percent the effectiveness of radar- 
directed anti-aircraft fire.
After the war Terman was appointed dean 

of engineering at Stanford and from 1955 to 
1965 served as provost of the university. His 
other scientific contributions include work on 
long-distance electrical transmission and res- 
onant transmission lines. His publications in­
clude Fundamentals of Radio (1938), Radio 
Engineers’ Handbook (1943), and Electronic 
and Radio Engineering (1955).
Terman, Lewis M(adison) (b. Jan. 15, 
1877, Johnson County, Ind., U.S.—d. Dec. 
21, 1956, Palo Alto, Calif.), U.S. psychologist 
who published the individual intelligence test 
widely used in the United States, the Stan- 
ford-Binet.

Lewis M. Terman
By courtesy of the Archives of the History of American 
Psychology, the University of Akron, Ohio

Terman joined the faculty of Stanford Uni­
versity, Palo Alto, Calif. (1910), where he be­
came professor of education in 1916, the year 
he published The Measurement of Intelligence, 
a guide for his Stanford revision and enlarge- 
ment of the earlier Binet-Simon intelligence 
scale developed in France. Scoring on the test 
was signified by the intelligence quotiënt, or 
IQ, which takes account of both chronological 
age and mental age so that the average child 
of any age has an IQ of 100.
During World War I Terman contributed to 

developing the first notable mass group intelli­
gence testing in the U.S. Army Alpha and Bèta 
programs. He became professor of psychology 
at Stanford in 1922, remaining there until he 
retired in 1942. In 1921 he launched a com- 
prehensive, long-term program for study of 
the gifted. The subjects, 1,528 California chil­
dren with IQ’s exceeding 140, were examined 
medically, anthropologically, and psycholog- 
ically and described otherwise in terms of 
interests, Scholastic achievement, books read, 
and games known. He continued this research 
until his death 35 years later, by which time 
he had obtained definitive evidence that gifted 
children tend to be healthier and more stable 
than the average.

Findings from the study, which is projected 
to continue until about 2010, are reported in 
Terman et al., Genetic Studies of Genius, 5 
vol. (1926-59). Terman’s other investigations 
were reported in Sex and Personality (1936)

and Psychological Factors in Marital Happi­
ness (1938).
Termez, city and administrative centre of 
Surkhandarya oblast (region), Uzbek Soviet 
Socialist Republic, and a port of the Amu 
Darya (river) on the frontier of Afghanistan. 
The ancient town of Termez, a little to the 
north, flourished in the Ist Century b c  and 
was finally destroyed at the end of the 17th 
Century a d . The present city originated as a 
Russian fort built in 1897 beside the small 
settlement of Pattagissar. It has the hottest 
temperatures in the Soviet Union, a tempera­
ture of 122° F (50° C) having been registered 
there in July 1914. It has cotton ginneries, as 
well as food-processing and other light indus­
tries. The city and its environs have remains 
of a Buddhist monastery, ruined forts, and 
medieval mausoleums. Pop. (1983 est.) 62,- 
000.

Termier, Henri-Fran^ois-Émile (b. Dec. 
13, 1897, Lyon), French geologist known for 
his studies of the stratigraphy (study of strat­
ified rocks) and paleontology of North Africa 
and France.

Termier was a geologist for the Morocco 
Mine Service from 1925 until 1940, when he 
became head of the Morocco Geological Ser­
vice; in 1945 he became a professor at the 
University of Algiers and in 1955 joined the 
Sorbonne, where he became the chairman of 
the department of geology in 1961. Termier 
wrote a number of books on his observations 
and findings including Études géologiques sur 
le Maroc central et le Moyen Atlas septen- 
trional (1936; “Geological Studies of Cen­
tral Morocco and the Northem Middle Atlas 
Mountains”), Paläontologie marocaine (1947- 
50; “Moroccan Paleontology”), Traité de géo- 
logie (1952—56; “Treatise on Geology”), Traité 
de Stratigraphie (1964; “Treatise on Stratig­
raphy”), Biologie des premiers fossiles (1968; 
“Biology of the First Fossils”), Les Animaux 
préhistoriques (1977; “Prehistorie Animals”), 
and Histoire de la Terre (1979; “History of 
the Earth”). For his fundamental research Ter­
mier was named a Chevalier in the Legion of 
Honour and was awarded the Croix de Guerre 
in 1978.
terminal velocity, steady speed achieved by 
an object freely falling through a gas or liquid. 
A typical terminal velocity for a parachutist 
who delays opening the chute is about 150 
miles (240 kilometres) per höur. Raindrops 
fall at a much lower terminal velocity, and 
a mist of tiny oil droplets settles at an ex- 
ceedingly small terminal velocity. An object 
dropped from rest will increase its speed until 
it reaches terminal velocity; an object forced 
to move faster than its terminal velocity will, 
upon release, slow down to this constant ve­
locity.
Terminal velocity is achieved, therefore, 

when the speed of a moving object is no longer 
increasing or decreasing; the object’s acceler­
ation (or deceleration) is zero. The force of 
air resistance is approximately proportional 
to the speed of the falling object, so that air 
resistance increases for an object that is accel- 
erating, having been dropped from rest until 
terminal velocity is reached. At terminal ve­
locity, air resistance equals in magnitude the 
weight of the falling object. Because the two 
are oppositely directed forces, the total force 
on the object is zero, and the speed of the 
object has become constant.
Terminalia, genus of about 200 species of 
trees of the family Combretaceae. Some species 
are commercially important for products such 
as gums, resins, and tanning extracts. T. ar- 
juna, of Southeast Asia; T. hilariana, of trop­
ical America; T obovata, of the West Indies 
and South America; and T superba, of West 
Africa yield woods used for cabinetwork, tools, 
and boat construction. T  catappa, the Indian,
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Indian almond ( T e r m i n a l i a  c a t a p p a )

Douglas David Dawn

or tropical, almond, is commonly cultivated 
for ornament, particularly along streets in the 
tropics.
Termini Imeresë, Latin t h e r m a e  h im e r e n -  
ses , town, Palermo province, northem Sicily, 
Italy, on the Golfo (gulf) di Termini Imerese 
(an inlet of the Tyrrhenian Sea), southeast 
of Palermo city. It was possibly a Phoenician 
seaport or trading station, and its well-known 
thermal saline springs were praised by the 
6th-5th-century b c  Greek poet Pindar. The 
Carthaginians called it Thermae Himerenses 
after their destruction of nearby Himera in 
409 b c . The Syracusan tyrant Agathocles was 
bom there in 361 b c . The town lies on two 
levels connected by steps and the Serpents’ 
Road (Serpentina). There are some Roman 
remains and a civic museum.

It is a flourishing tourist and health resort. 
Citrus fruits, vines, and olives are grown, pasta 
is manufactured, and there is some fishing. 
Pop. (1981 prelim.) mun., 25,680.
Tér minos Lagoon, Spanish l a g u n a  d e  
t é r m in o s , lagoon in southwestem Campeche 
state, at the base of the Yucatan Penin­
sula, eastern Mexico. An inlet of the Bay of 
Campeche on the Gulf of Mexico, it mea­
sures 45 mi (72 km) east-west and 12 to 15 
mi north-south. Long, narrow Carmen Island 
Stretches across its entrance. The lagoon is fed 
by the Palizada and Candelaria rivers. Shrimp, 
fish, and turtles are taken from Términos, and 
crocodiles are hunted in the smaller adjacent 
lagoons.
Terminus (Latin: Boundary Stone), origi­
nally, in Roman cult, a boundary stone or 
post fixed in the ground during a ceremony 
of sacrifice and anointment. Anyone who re­
moved a boundary stone was accursed and 
might be slain; a fine was later substituted 
for the death penalty. From this sacred object 
evolved the god Terminus. On February 23 
(the end of the old Roman year) the festival 
called the Terminalia was held. The owners 
of adjacent lands assembled at the common 
boundary stone, and each garlanded his own 
side of the stone. Offerings of cakes, grain, 
honey, and wine were made, and a lamb or 
pig was sacrificed.
termite, social, cellulose-eating insect of the 
order Isoptera, known also as the white ant, 
although it is not related to the true ants (or­
der Hymenoptera). Most of the 1,900 species 
of termites are tropical in distribution, but 
the order has many representatives in tem­
perate zones. In the Southern Hemisphere, 
termites reach the Cape Province of the Re­
public of South Africa, as well as Australia, 
New Zealand, and Tasmania; Northem Hemi-
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sphere species are found as far north as Maine 
and Vancouver in North America, the At­
lantic coast of France in Europe, and South 
Korea and northern Japan in Asia. Man has 
introduced various species to areas outside

(Top) King and queen fungus-growing termites 
(Macrotermes natalensis), (bottom) winged 
reproductive and worker dry-wood termites 
(Kalotermes flavicollis)
(Top) J.A.L. Cooke, (bottom) Popperfoto

their natural ranges by inadvertently carrying 
them in wooden articles.

A brief treatment of termites follows. For full 
treatment, see m a c r o p a e d i a : Insects.

Termites probably evolved from roachlike 
ancestors and share many characteristics with 
the most primitive of living roaches, those of 
the genus Cryptocercus. Although the earliest 
fossil termites known are from the early Cre­
taceous Period (some 130,000,000 years ago), 
it is likely that they appeared much earlier, 
perhaps in the late Permian Period (about
230,000,000 years ago).
Termites are small to medium-sized, usu­

ally soft-bodied insects that live in colonies 
with well-defined caste systems. Three castes 
are typical—reproductives, workers, and sol­
diers. Unlike hymenopterans, both sexes are 
present in equal numbers, although only the 
reproductives have fully developed sex organs. 
There is typically one pair of reproductives 
per colony, a queen and a king. These develop 
from winged dispersing individuals (alates) 
and have hard, pigmented bodies and com­
pound eyes; after the dispersal flight the wings 
are shed. The king remains from 1 to 2 cm 
(0.4 to 0.8 inch) long, but once a queen starts 
laying eggs her abdomen enlarges, and she 
may eventually attain a length of 11 cm (more 
than 4 inches). Workers and soldiers are ster­
ile. The workers constitute the most populous 
caste in most colonies. They are blind, pale, 
soft-bodied insects with mouthparts modified 
for chewing. The soldiers are also blind and, 
depending on species, use enlarged mandibles 
or Chemical means to defend the nest.

Termites live in nests either within wood or 
under the soil; these nests are sealed from 
the outside air to maintain high humidity, al­
though Ventilation pores may be constmcted 
to facilitate diffusion of air through the nest. 
The most prominent nests are the termite 
mounds present in savanna habitats around 
the world. These may be domelike or conical; 
in Africa the mounds of the fungus-growing 
Macrotermes species may reach 9 m (29.5 feet) 
in height. In Australia the termite Amitermes 
meridionalis constmcts wedge-shaped nests;

the long axis of these nests is always set in 
a north-south alignment. The outer wall of 
termites’ large mounds is generally made of 
hardened soils; the internal galleries are con- 
structed of carton, a combination of wood 
fragments and fecal matter that resembles 
cardboard. Some termites construct arboreal 
nests of carton; these nests are always con­
nected to the soil by covered runways. Var­
ious invertebrates, as well as some lizards, 
snakes, and birds, may share a mound with 
the termite colony. Termitophiles, insects that 
cannot survive away from the nest of host 
termite species, are frequently found in ter­
mite nests. There are even certain termites, 
the inquilinous species, that can survive only 
within the nest of another termite species— 
their obligate host—and feed on the carton 
of the host species’ nest; Incolitermes is even 
dependent on its host for exit holes during 
swarming.

Swarming is the method by which new 
colonies are established. The alates develop 
at a certain time of year and exit the nest 
through tunnels prepared by the workers. The 
alates swarm when a combination of envi­
ronmental factors is favourable. Emergence 
occurs simultaneously from colonies within a 
geographic neighbourhood, which may ensure 
that individuals from different colonies will 
have the opportunity to interbreed. The alates 
are weak Uiers and, if not carried by the wind, 
will not disperse more than a few hundred 
yards. They shed their wings soon after the 
flight and pair with a member of the opposite 
sex. The pair dig a small nest and seal them­
selves within this nuptial chamber; only after 
they are sealed in do they mate. The queen, 
once fully developed, may lay 36,000 eggs a 
day for as long as 50 years. Termites are quite 
long-lived; workers and soldiers survive 2 to 
5 years, while the reproductive pair in many 
advanced species may live for 60 to 70 years. 
Termites are hemimetabolous, undergoing a 
gradual metamorphosis through a series of 
nymphal molts, rather than showing distinct 
larval, pupal, and adult stages. In the early 
stages of a colony the nymphs all develop into 
workers and soldiers; only when a colony is 
well-established do the winged alates appear.

Termites subsist on cellulose, a major struc­
tural material of plants. In order to digest this 
material they harbour various intestinal sym- 
biotes. Primitive termites depend upon cer­
tain flagellate protozoans to break down the 
cellulose, while the more advanced termites 
(family Termitidae, comprising 1,413 species 
and some 75 percent of all termites) have a 
bacterial flora in the gut. Only the workers 
are able to feed themselves, and they are re­
sponsible for feeding the rest of the colony. 
Termites of the subfamily Macroterminae sup­
plement their diet by farming the symbiotic 
fungus Termitomyces. They cultivate the fun­
gus on combs of fecal material within the 
nest, and as the fungus grows it breaks down 
the combs into materials that the termites can 
utilize. These termites feed on both fungus 
and combs.

Termites are frequently classed as pests. Al­
though only 10 percent of the known species 
have destructive habits, these species may do 
great damage. Subterranean termites—which 
enter wooden structures through the ground, 
as they need to maintain contact with the soil’s 
moisture—are fairly easy to control; insecti- 
cides can be placed in trenches dug around 
the structure to be protected. Materials such 
as pressure-treated wood and reinforced con­
crete are impervious to termites and make 
safe foundations. Dry-wood termites (fam­
ily Kalotermitidae), however, nest within the 
wood they feed on and are much more diffi­
cult to control; fumigation has proved to be 
the best technique.
term s, distribution of (syllogistic logic): see 
distribution.

tern, any of about 40 species of slender, grace- 
ful water birds that constitute the subfamily 
Sterninae, of the family Laridae, which also 
includes the gulls. Terns inhabit seacoasts and 
inland waters and are nearly worldwide in 
distribution. The largest number of species is 
found in the Pacific Ocean. Many tems are 
long-distance migrants, the most notable be­
ing the Arctic tem {Sterna paradisaea). The 
Arctic tern breeds in the southerly reaches of 
the Arctic and winters in Antarctic regions, 
thus making the longest annual migration of 
any bird.
Terns range in length from about 20 to 55 

cm (8 to 22 inches). Compared with gulls, they 
are more slender, shorter legged, and longer 
winged. They range in colour from white to 
black and white to almost entirely black, The 
bill of various species may be black, red, 
or yellow, while the feet are red or black. 
Their feet are webbed. Most species have long 
and pointed wings, forked tails, and sharply 
pointed bills.

Tems sometimes eat insects, but the bulk 
of their diet consists öf crustaceans and small 
fish, which they catch by diving through the

Sooty tern (Sterna fuscata)
Robert W. McFarlane

air and plunging into the water. Tems are gre- 
garious birds and breed colonially, usually on 
the ground on islands. Sometimes they form 
breeding colonies of millions of individuals. 
Most species lay two or three eggs, although 
a few species lay only one egg. In some parts 
of the world tem eggs are gathered for human 
consumption.
There are five species of noddy tems, or nod- 

dies, belonging to the genus Anous. Noddies, 
named for their nodding displays, are tropi­
cal birds with wedge-shaped or only slightly 
forked tails. A distinct type of tem, the Inca 
tem (Larosterna inca), of Pem and northem 
Chile, bears distinctive white plumes on the 
side of the head.
The most typical tems are the approximately 

30 species of the genus Sterna, with forked 
tail, black cap or crest, and pale body. The 
black tem, S. nigra (sometimes Chlidonias 
niger), about 25 cm (10 inches) long, with a 
black head and underparts (white below in 
winter) and gray wings and back, breeds in 
temperate Eurasia and North America and 
winters in tropical Africa and South America. 
It is called a marsh tem because it nests in­
land on freshwater marshes and around lakes. 
The common tem {S. hirundo) is about 35 
cm (14 inches) long and has a black cap, red 
legs, and a red bill with a black tip. It breeds 
throughout northem temperate regions and 
winters on southem coasts. The least, or little, 
tem (S. albifrons), under 25 cm (10 inches) 
long, is the smallest tem. It breeds on sandy 
coasts and river sandbars in temperate to trop­
ical regions worldwide except South America. 
The sooty tem (S. fuscata), about 40 cm (16 
inches) long, has a white forehead and is oth- 
erwise black above and white below. It breeds



in huge, noisy colonies on oceanic islands in 
warm regions.
ternary form, musical form consisting of 
three sections, the last of which is a repeat 
of the first. The symmetrical construction of 
this scheme (abd) provides one of the basic 
shapes in music and may be found as a guid- 
ing principle in music from the Middle Ages 
(in Gregorian chant, for instance, the arrange­
ment antiphon-verse-antiphon is common) 
to the 20th Century (a well-known example 
being the “Minuet” and “Trio” from Arnold 
Schoenberg’s Piano Suite, Opus 25).
Although any kind of aba pattem may cor- 

rectly be defined as ternary, the term most 
precisely denotes that form exemplified by the 
minuet and trio pf the Classical symphony. 
Basic to the form in this strict definition is the 
requirement that each of its sections forms an 
intelligible musical entity, relatively complete 
within itself. Thus section a forms a logical 
whole, which is harmonically closed; i.e., it 
ends in the key in which it begins. It is most 
often in binary form, a variety of two-section 
form. The same may be said about section 
b, which is placed in a key different than— 
though closely related to—that of section a. 
The origins of ternary form (still speaking in 
the strict sense) may be found in the Baroque 
instmmental suite, in which two dances (most 
often a minuet and trio) are performed in 
the Standard aba pattem. It survived into the 
Classical era as the combination of minuet 
(or scherzo) and trio that serves as the third 
movement of the typical Classical symphony.
In his symphonies No. 4 in B Flat Major and 

No. 7 in A Major and his String Quartet in E 
Minor (Opus 59, No. 2), Beethoven modified 
the form by giving both the a and b sec­
tions an extra repeat, thus producing a five- 
part (ababa) form. The even more striking 
phenomenon of a second trio {abaca) may be 
seen in the symphonies No. 1 in B Flat Major 
and No. 2 in C Major of Robert Schumann 
and in Anton Bruckner’s Symphony No. 7 in 
E Major.

A list of the abbreviatioris used 
in the m ic r o p a e d ia  will be found 

at the end of this volume

Ternate Island, Indonesian p u l a u  t e r - 
n a t e , one of the northernmost of a line of 
Indonesian islands Stretching southward along 
the western coast of Halmahera to the Bacan 
Islands east of the Molucca Sea. It lies within 
Maluku Utara kabupaten (regency), Maluku 
provinsi (“province”) and is situated 14 miles 
(23 km) west of the island of Halmahera. The 
41-square-mile (106-square-kilometre) island 
is dominated by a volcano (5,646 feet [1,721 
m]) with three peaks. It has suffered from 
frequent volcanic activity since the 15th Cen­
tury, the worst eruption occurring in 1763. 
The southem and eastem coasts of Ternate 
Island have forests and luxuriant Vegetation. 
Rice, com (maize), sage, coffee, pepper, nut- 
meg, and fruit are grown.
The local inhabitants are of mixed racial 

strains, probably predominantly Malay but 
with Papuan elements. Most are Muslims, 
though some are Christians; the island has a 
language of its own, written in Arabic script. 
Ternate town, on the eastem coast, is head­
quarters of the district. Although once a lead­
ing centre of clove cultivation, the island now 
trades principally in nutmeg and copra.

Ternate was the first part of the Moluccas 
to accept Isläm, and it was an important Sul­
tanate from the 12th to the 17th Century. The 
initial Westem visitor, a Portuguese, came in 
1512; other Portuguese followed to ship cloves 
and construct a fort (1522). In time the na­
tives conquered the fort and expelled the Por­
tuguese (1574), and in 1606 the sultan signed 
a treaty with the Dutch and granted them a

spiee monopoly. Restriction of production to 
maintain high prices led to revolts in 1650 
and 1679 and the end of clove production in 
the northern Moluccas. The sultan became a 
vassal of the Dutch East India Company, and 
the Dutch assumed executive power on the 
island until the establishment of the Republic 
of Indonesia after World War II. Pop. (1971) 
50,558.
terneplate, steel sheet with a coating of terne 
metal, an alloy of lead and tin applied by 
dipping the steel in molten metal. The al­
loy has a dull appearance resulting from the 
high lead content. The composition of teme 
metal ranges from 50-50 mixtures of lead 
and tin to as low as 12 percent tin and 88 
percent lead. The tin serves to wet the steel, 
making possible the union of lead and iron, 
which would otherwise not alloy. Terneplate 
is made by a process similar to galvanizing or 
tinplating, i.e., by dipping the sheets into a 
series of heated baths, the first of a zinc chlo­
ride flux, followed by the molten terne metal, 
and finally one of palm oil. Terneplate has 
the strength and formability of steel and the 
noncorrosive surface and solderability of terne 
metal. While it is still used for roofing, gutters 
and downspouts, and casket linings, and in 
the manufacture of gasoline tanks for auto­
mobiles, oil cans, and containers for paints, 
solvents, resins, and so on, it has largely been 
replaced by other, more durable steel products 
that are easier to manufacture.
Terni, city, capital of Terni provincia, Um- 
bria regione of central Italy. It lies along the 
Nera River, north of Rome. The city was 
founded on the site of the ancient Interamna 
Nahars and in the 14th Century became a 
dominion of the papacy. Terni’s important 
archaeological remains include a Neolithic vil­
lage, cemeteries of the Villanovan period, and 
a Roman amphitheatre and walls. Its 12th- 
century cathedral, built on an earlier site, was 
extensively remodeled in the 17th Century. 
The 5th-century round church of San Salva- 
tore, with a 12th-century chapel, was erected 
over a Roman building, possibly a temple of 
the Sun; other medieval churches include San 
Francesco, with a bell tower of 1345. A no­
table secular monument is the Renaissance­
style Spada Palace, the last work of Antonio 
da Sangallo the Younger, who died at Terni 
in 1546. The chief local attraction is the Cas- 
cata delle Marmore, a waterfall created by 
the Roman consul Manius Curius Dentatus 
(271 b c ) by diverting the waters of the Velino 
River into the Nera. The waters now provide 
hydroelectric power.

Although half of Terni was destroyed in 
World War II, it has reemerged larger and 
more active, with modern industrial plants. 
Metallurgy and the manufacture of arms, ma­
chinery, textiles, electrochemicals, and food 
products are important. Pop. (1987 est.) mun., 
111,157.
Ternopol, also spelled t e r n o p o l ’ , for­
merly TARNOPOL, oblast (province), western 
Ukrainian Soviet Socialist Republic. It occu­
pies an area of 5,350 square miles (13,800 
square km) on the Volyn-Podolsk Upland. 
Its southem boundary mns along the Dnestr 
River, to which the greater part of the oblast 
drains. The entire oblast lies in the forest- 
steppe transition zone and has fertile soils, 
most of which have been plowed; only small, 
scattered groves of oak survive. The inten­
sive cultivation has brought about severe, 
widespread soil erosion and gullying. Ternopol 
oblasfs economy is overwhelmingly agricul­
tural, and the density of its rural population is 
one of the highest in the European portion of 
the Soviet Union. Grains, chiefly rye, wheat, 
and corn (maize), occupy a large portion of 
the arable land. Sugar beets lead the indus­
trial crops, especially in the east. Sunflowers 
are grown in the west and some tobacco in
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the south, while hops are generally important. 
The oblasfs abundant potato crops are used 
for human and animal consumption and for 
distilling. About one-quarter of the population 
lives in small towns, which are engaged chiefly 
in processing farm produce, especially sugar 
refining. Ternopol city is the administrative 
centre. Pop. (1987 est.) 1,152,000.
Ternopol, also spelled t e r n o p o l ’ , formerly 
TARNOPOL, city and administrative centre of 
Ternopol oblast (province), westem Ukrainian 
Soviet Socialist Republic. It lies along the up­
per Seret River, 70 miles (115 km) east of 
Lvov. Although its date of foundation is un­
known, the first known reference to Ternopol 
occurs in 1524, when as a Polish town it 
was sacked by the Tatars. Taken by Austria 
in 1772 and returned to Poland in 1920, 
Ternopol was annexed by the U.S.S.R. in
1939. World War II inflicted exceptionally 
heavy damage on the city. Modem Ternopol 
is an important railway junction and has light 
engineering, food-processing, and consumer- 
goods industries. Although most of the city 
is new, the 16th-century Nativity and 18th- 
century Dominican churches survive. A med­
ical institute is also located there. Pop. (1987 
est.) 197,000.
Terpander (fl. c. 647 b c , Lesbos, Asia Mi­
nor), Greek poet and musician of the Aegean 
island of Lesbos.

Terpander was proverbially famous as a 
singer to the accompaniment of the kithara, 
a seven-stringed instmment resembling a lyre, 
which he was said to have invented, and from 
the name of which the word “guitar” derives. 
He was also credited with important devel- 
opments in music for that instmment and is 
said to have won a prize for music at the 26th 
Olympiad held in Sparta (676/672).
terpene, any of a dass of hydrocarbons oc­
curring widely in plants and animals and em- 
pirically regarded as built up from isoprene, a 
hydrocarbon consisting of five carbon atoms 
attached to eight hydrogen atoms (C5H8). The 
term is often extended to the terpenoids, 
which are oxygenated derivatives of these hy­
drocarbons.

Biological formation of the terpenes occurs 
by combination of two molecules of acetic 
acid to give mevalonic acid (C6H 120 4) and 
conversion of the latter to isopentenyl py- 
rophosphate, which contains the five-carbon 
isoprene skeleton. Further transformations of 
the isopentenyl compound yield the tme ter­
penes and the terpenoids.

The tme terpenes are usually grouped accord­
ing to the number of isoprene (C5H8) units in 
the molecule: monoterpenes (C10H 16) contain 
two such units; sesquiterpenes (C15H24), three; 
diterpenes (C20H32), four; triterpenes (C30H48), 
six; and tetraterpenes (C40H64), eight. Rubber 
and gutta-percha are polyterpenes in which
1,000-5,000 isoprene units are joined in a 
long chain. Monoterpenes, sesquiterpenes, and 
diterpenes are abundant in the essential oils of 
plants: turpentine contains several monoter­
penes, and the rosin acids are diterpenes. Vi­
tamin A is another important diterpene. The 
triterpene squalene, obtainable from shark-liv- 
er oil, may be converted to cholesterol and 
many other steroids. The carotenoid pigments 
are the best known tetraterpenes.
Terpsichore, in Greek religion, one of the 
nine Muses, patron of lyric poetry and dancing 
(in some versions, flute playing). She is per­
haps the most widely known of the Muses, her 
name having entered general English as the 
adjective terpsichorean, “pertaining to danc­
ing.” in some accounts she was the mother of 
the half-bird, half-woman Sirens, whose father 
was the sea god Achelous or the river god 
Phorcys.
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terra-cotta (Italian: “baked earth”), literally, 
any kind of fired clay but, in general usage, 
a kind of object—e.g., vessel, figure, or struc­
tural form—made from fairly coarse, porous 
clay that when fired assumes a colour rang-

Early Renaissance terra-cottas 
(Top) “M adonna and Child,” glazed terra-cotta relief 
from the workshop of Andrea Della Robbia (1435- 
1525), Florence and (bottom) “Virgin and Child,” 
polychromed and gilded terra-cotta relief by Andrea 
del Verrocchio, c. 1470; both in the Metropolitan 
M useum of Art, New York City
By courtesy of the Metropolitan Museum of Art, New York, (top) The 
Jules S. Bache Collection, 1949, (bottom) Rogers Fund, 1909

ing from dull ochre to red and usually is left 
unglazed. Most terra-cotta has been of a util- 
itarian kind because of its cheapness, versa- 
tility, and durability. Limitations in the basic 
materials often cause a superficial similarity 
between simply made works as far separated 
by time and distance as early Greece and the 
modern cultures of Latin America.

Throughout the ancient world, one of the 
most common uses of terra-cotta was for 
building-brick, roof tiles, and sarcophagi, the 
last often decorated with paintings. Small 
terra-cotta figures from the Early Bronze Age, 
as early as 3000 b c , have been found in 
Greece, and larger objects dating from the 
7th Century b c  have also been found. Greek 
artists carried the craft to Etruria, whence 
both Etmscan and Greek sculptors moved to 
work in Rome. Most Greek terra-cotta statu- 
ary, commoner than once thought, was used 
to decorate temples. The modelled Etmscan 
statues, at times very Greek in style but often 
with a gayer or fiercer flavour, were admired 
widely in antiquity. Figures on Etmscan sar­

cophagi often were of terra-cotta. Few Roman 
terra-cotta statues have been found.

Molded statuettes six to seven inches (15-18 
centimetres) in height are common through­
out the ancient world, among them very early 
primitive figures from Cyprus and painted, 
glazed human figures from Minoan Crete. 
The Cypriot figures often comprise groups of 
dancers or warriors, the Cretan, lively poses of 
women, horsemen, or animals. After the 7th 
Century b c , styles became less hieratic, the sub­
jects more mundane—e.g., a nurse with child, 
a teacher and pupils, an actor in costume. 
The Tanagra figurines, found in Tanagra in 
central Greece (Boeotia), are the best known 
of this kind (see Tanagra figurine). In the 
Hellenistic period, from the 4th Century b c , 
centres of Statuette production moved to Asia 
Minor and westward, being found throughout 
the Roman Empire as far as Britain. Styles in 
the East became more omate and influenced 
by Oriental values in design and subject.

Architectural relief, especially where wood 
or clay was used for building, used floral or 
more abstract designs and such figured repre­
sentations as chariot races or animal or female 
heads; examples have been found in Asia Mi­
nor, Greece, and Etruscanized southem Italy. 
Votive reliefs also were common, notably those 
of the local divinities and heroes rendered 
broadly and smoothly in Tarentum (Taranto), 
southem Italy, and the small, meticulous re­
liefs of local cults found at Locris in central 
Greece. The fine 5th-century reliefs from the 
island of Melos, in which mythological scenes 
predominate, decorated chests. Much Roman 
architecture is decorated with relief themes 
from mythology, especially of Dionysus and 
his revellers.

The use of terra-cotta for all purposes virtu­
ally died out between the end of the Roman 
Empire and the 14th Century; in 15th-century 
Italy and Germany it appeared again, either 
molded or carved, and in its natural colour 
as friezes, moldings, or inset medallions dec- 
orating buildings. A new use of terra-cotta 
was in the highly glazed and coloured sculp­
ture introduced in Florence early in the 15th 
Century by the Della Robbia family. The ef­
fect, adding a freshness of accent especially 
to marble and stone, was imitated widely, 
and the use of terra-cotta, glazed or unglazed, 
spread throughout Europe. Free sculpture in 
terra-cotta also was revived in the 15th Cen­
tury by such artists as Donatello, Verrocchio, 
and especially Guido Mazzoni and Antonio 
Begarelli working in Modena; often it was 
painted in natural colours or to imitate mar­
ble or bronze.

During the following centuries most terra-cot­
ta figures were executed as preliminary stud­
ies, though the works of such 18th-century 
French artists as Jean-Baptiste Lemoyne and 
Jean-Antoine Houdon display a personal im- 
mediacy of subject that is not transferable to 
the harder material.

In the same period such pottery centres as 
Sèvres in France introduced finely wrought 
small groups with allegorical and mytholog­
ical themes. Terra-cotta was used both ar- 
chitecturally and for figures during the 19th 
Century, but its modern revival dates from the 
20th Century, when both potters and archi- 
tects again became interested in the aesthetic 
properties of the material.
Terra Mater (Roman goddess): see Tellus.
terra sigillata ware, bright-red, polished pot­
tery used throughout the Roman Empire from 
the Ist Century b c  to the 3rd Century a d . 
The term means literally ware made of clay 
impressed with designs. Other names for the 
ware are Samian ware (a misnomer, since it 
has nothing to do with the island of Samos) 
and Arretine ware (which, properly speaking, 
should be restricted to that produced at Ar- 
retium—modern Arezzo, Italy—the original 
centre of production and source of the best

examples). After the decline of Arretium pro­
duction, terra sigillata was made in Gaul from 
the Ist Century a d  at La Graufesenque (now 
Millau, Fr.) and later at other Gallic centres, 
whence it was exported in large quantities 
to outlying parts of the Roman Empire, in­
cluding Britain. The body of the ware was 
generally cast in a mold. Relief designs, taken 
from a wide repertory of pattems and figu- 
rative scenes, were also cast in molds (which 
had been impressed with stamps in the de­
sired pattem) and then applied to the vessels. 
Such are the fluctuations of style in these Or­
naments, and so frequently are potter’s marks 
stamped on the vessels, that the wares provide 
a valuable means of dating the other archaeo­
logical material found with them. The quality 
of the pottery was at the outset high, consider- 
ing that it was so mass-produced. There was, 
however, a gradual coarsening both of forms 
and of the decoration over the four centuries 
of production.
terrace, marine, a rock terrace formed where 
a sea cliff, with a wave-cut platform {q.v.) be­
fore it, is raised above sea level.
terrace, river: see river terrace.
terrace cultivation, method of growing crops 
on sides of hills or mountains by planting 
on graduated terraces built into the slope. 
Though labour-intensive, the method has been 
employed effectively to maximize arable land 
area in variable terrains and to reduce soil 
erosion and water loss.

In most systems the terrace is a low, flat ridge 
of earth built across the slope, with a channel 
for runoff water just above the ridge. Usually 
terraces are built on a slight grade so that

Terrace cultivation in Fukuoka Prefecture, 
Kyushu, Japan
John Launois— Black Star/EB Inc.

the water caught in the channel moves slowly 
toward the terrace outlet. In areas where soils 
are able to take in water readily and rainfall 
is relatively low, level terraces may be used.

Terrace cultivation has been practiced in 
China, Japan, the Philippines, and other areas 
of Oceania and Southeast Asia; around the 
Mediterranean; in parts of Africa; and in the 
Andes of South America for centuries. See 
also paddy.
Terracina, Latin t a r r a c i n a , town and epis­
copal see, Latina province, Lazio (Latium) 
region, south central Italy, on the Golfo (gulf) 
di Gaeta (an inlet of the Tyrrhenian Sea) at 
the foot of the Monti Ausoni, southeast of 
Rome. Originating as the Anxur of the Volsci 
tribe, it passed under Roman domination c. 
400 b c  and became known as Tarracina. An 
important city on the Appian Way, it assumed 
great importance as a resort, as witnessed by 
the remains of the forum, sumptuous temples, 
baths, and theatres and villas of the emperors 
Tiberius, Galba, and Vitellius.

Dominating the town are the ruins of the 
temple of Jupiter Anxur and the ancient



Anxur wall on the slopes overlooking the 
modem town and port. The cathedral of S. 
Cesario (consecrated 1074) stands over the an­
cient temple of Rome and Augustus, remains 
of which can be seen in the outer walls. In 
the modem town are municipal parks, a town 
hall (1958), and a museum.
Now a populär seaside resort, Terracina’s 

principal economie activities are fishing, food 
preserving, and the manufacture of floor cov- 
erings and electrical appliances. The muscatel 
grapes of the district are exported. Pop. (1981 
prelim.) mun., 36,795.
terrapin, any aquatic turtle of the family 
Emydidae, especially the diamondback ter­
rapin (Malaclemys terrapin). The diamond­
back terrapin inhabits salt marshes and Coastal

(Top) Diamondback terrapin (Malaclemys terrapin)-, 
(bottom) red-eared turtle (Pseudemys scripta 
elegans)
(Top) Leonard Lee Rue III—The National Audubon Society Collection/EB 
Inc.; (bottom) Leonard Lee Rue III

waters from New England to the Gulf of Mex­
ico. It was acclaimed as a “gourmet’s delight,” 
particularly during the late 19th and early 
20th centuries, and was named for the raised 
pattems on the plates of its brownish or black 
upper shell (carapace). It has spots on its head 
and legs and a raised, sometimes saw-edged, 
ridge along the centre of the upper shell. The 
female, attaining a shell length of about 23 
centimetres (9 inches), is considerably larger 
than the male, which grows to about 14 cm 
(5.5 in.). The diet of the diamondback terrapin 
includes small animals and some Vegetation.
The turtles of the genus Pseudemys (or 

Chrysemys according to some zoologists)—the 
cooters, sliders, red-bellied and yellow-bellied 
turtles, and others—are sometimes referred to 
collectively as terrapins. Members of this genus 
range from the northeastern United States to 
Argentina. They feed on both animal and 
vegetable material and usually inhabit rivers, 
ponds, and other bodies of freshwater. The 
females, larger than the males, attain cara­
pace lengths of about 15-40 cm (6-16 in.), 
depending on species. Turtles of this genus 
generally have yellow stripes on the head and 
neck. Their upper shells are saw-edged at the 
rear and are usually covered with longitudinal 
wrinkles. The males have long claws on the 
forefeet.
There are about eight species of Pseude­

mys; numerous races, presenting a problem 
in Classification, are found in the southeastem 
United States. Several members of the genus 
are of economie importance. Large numbers 
of infant red-eared turtles, or sliders (P. scripta 
elegans), are sold in pet shops. These turtles are 
found in the central and southeastem United

States and are distinguished by a large red 
spot behind each eye. The suwannee cooter,
P. floridana (or concinna), is a large, black­
ish turtle of the rivers and Coastal waters of 
the Gulf of Mexico. It is known as suwannee 
chicken and is considered the tastiest member 
of the genus.
terrarium, also called g l a s s  g a r d e n , w a r - 
d i a n  c a s e , or v i v a r i u m , enclosure with glass 
sides, and sometimes a glass top, arranged for 
keeping plants or terrestrial or semi-terrestrial 
animals indoors. The purpose may be decora­
tion, scientific observation, or plant or animal 
propagation.

Plants commonly grown in terraria at cool 
temperatures include mosses, lichens, blood- 
root, wood ferns, violets, trailing arbutus, and 
anemones. In warmer temperatures various 
begonias, croton, peperomia, creeping fig, se- 
laginella, Dracaena sanderiana, Chinese ev­
ergreen (Aglaonema), maidenhair fern, and 
other tropical plants are commonly grown. 
The bottom layer in the plant terrarium usu­
ally consists of sand or large pebbles mixed 
with a small amount of charcoal; above it is a 
layer of topsoil 2-3 centimetres (about 1 inch) 
thick.

The animals most often kept in terraria are 
turtles, of which Pseudemys scripta elegans, 
the red-eared turtle, is probably the most pop­
ulär. Compare aquarium.
Terray, Joseph-Marie (b. December 1715, 
Boen, Fr.—d. Feb. 18, 1778, Paris), French 
controller general of finances during the last 
four years of the reign of King Louis XV. 
Terray instituted a series of financial reforms 
that, had they been maintained and extended 
by Louis XVI, might have prevented the fiscal 
crises that led to the outbreak of the French 
Revolution.
After entering the priesthood, Terray became 

(1736) an ecclesiastical counsellor in the high 
court of justice, the Parlement of Paris, where 
he specialized in financial matters. Louis 
XV’s chancellor, René-Nicolas de Maupeou, 
secured for him the appointment as controller 
general in December 1769. A year later Ter­
ray helped bring about the downfall of the 
powerful minister of foreign affairs, Étienne- 
Frangois, duc de Choiseul, by demonstrating 
to Louis XV that the government was too 
heavily in debt to support Choiseul’s plans for 
war with Great Britain. Terray then began to 
stabilize the finances by repudiating part of 
the debt, suspending payments on the inter­
est on government bonds, and levying forced 
loans. His measures aroused vigorous Opposi­
tion from the nobles and wealthy bourgeoisie 
and even from the mass of the population. 
Terray and Maupeou both realized that any 
further attempts at fiscal reform would be 
blocked by the Parlements. Hence Maupeou 
took the offensive against the Parlements, de­
pri ving them of their political powers in a 
drastic overhaul of the judicial system (1771). 
Terray then proceeded with his reforms. He 
made the collection of the vingtième (5 per­
cent tax on income) less arbitrary, reorga- 
nized assessment of the capitation (head tax) 
of Paris, and concluded more lucrative agree­
ments with the farmers general, the financiers 
who purchased the right to collect indirect 
taxes. These measures dramatically increased 
the government’s revenue.

Nevertheless, Terray left himself open to at­
tack by restricting free trade of grain. The 
nobles unjustly accused him of making a Pact 
of Famine with Louis XV that would have en­
abled the King to profit from artificially high 
grain prices. Louis XV died in May 1774; his 
successor, Louis XVI, bowed to pressure from 
the nobles and dismissed Terray and Mau­
peou from office.
Terre Haute, city, seat (1818) of Vigo 
County, western Indiana, U.S., on a 10-mi 
(16-km) square plateau above the Wabash

649 Terriss, William

River (whence its French name meaning 
“high ground”), 70 mi west-southwest of In­
dianapolis. The site was once a place of 
rendezvous for Indian tribes, and nearby Ft. 
Harrison, built in 1811, was frequently at­
tacked by Tecumseh’s Shawnees. Laid out in 
1816, it became an important community on 
the Cumberland (National) Road (1835), the 
Wabash and Erie Canal (1849), and the Rich­
mond Railroad (1852). Development of local 
bituminous coal deposits in 1875 plus several 
oil wells stimulated industrial growth. Miners 
organized early, and the city is remembered 
in labour history for militant union activity. 
The home of Eugene V. Debs, who organized 
the country’s first industrial union (Amer­
ican Railway Union) in 1893, still stands. 
The city subsequently acquired highly diver­
sified industries including the manufacture 
of Chemicals, paper products, beverages, and 
phonograph records. Terre Haute is the seat 
of Indiana State University (1870) and Rose- 
Hulman Institute of Technology (1874). St. 
Mary-of-the-Woods College (1840) is 15 mi 
north. Author Theodore Dreiser (q.v.\ An 
American Tragedy) and his brother, the com­
poser Paul Dresser (“On the Banks of the Wa­
bash”), were born in Terre Haute; the latter’s 
birthplace is preserved as a state shrine and 
memorial. Inc. 1853. Pop. (1980) city, 61,125; 
metropolitan area ( s m s a ), 137,247.
Terrell, Saunders (musician): see Terry, 
Sonny.
Terres Australes et Antarctiques Fran-
£aises, English f r e n c h  So u t h e r n  a n d  
a n t a r c t i c  l a n d s , territory of the French 
community, consisting of the islands of 
Saint-Paul and Nouvelle Amsterdam (qq.v.) 
and the island groups of Kerguelen and Crozet 
(iqq.v.) in the south Indian Ocean, as well as the 
Adélie Coast (q.v.) on the Antarctic continent. 
The barren and for the most part uninhabited 
lands were linked for administrative purposes 
with Madagascar from 1924 until 1955, when 
they became a French territory govemed un­
der a special Statute by a senior administra­
tor who is partially resident in Paris. It was 
not until the arrival of scientific personnel in 
1949-50 that they were effectively occupied.
terrestrial locomotion, any of several forms 
of animal movement such as walking and 
running, jumping (saltation), and crawling. 
Walking and running, in which the body is 
carried well off the surface on which the 
animal is moving (substrate), occur only in 
arthropods and vertebrates. Running (cursori- 
al) vertebrates are characterized by elongated 
lower legs and feet and by reduction and fu­
sion of toes.

Saltatory locomotion, movement by leaping, 
hopping, or jumping, is found in a number 
of insects (e.g., fleas, grasshoppers) and ver­
tebrates (frogs, kangaroos, rabbits and hares, 
some rodents). Specializations in mammalian 
saltators include, to varying degrees, enlarge- 
ment of the hind legs and reduction of the 
forelegs; elongation of the midregion (meta- 
tarsals) of the hind foot; and elongation of the 
tail as a balancing organ.

Crawling differs from other forms of terres­
trial locomotion in that the body touches or 
nearly touches the substrate. Many aquatic 
vertebrates, whose limbs are often short and 
poorly adapted for terrestrial movement, are 
restricted to crawling when on land. Snakes 
and other limbless vertebrates are highly 
adapted crawlers, using a variety of methods 
for gaining adhesion against the substrate.
Terricus C a r n o t e n s is : see Thierry de 
Chartres.
Terriss, William, original name Wil l i a m  
Ch a r l e s  Ja m e s  l e w i n  (b. Feb. 20, 1847,
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London—d. Dec. 16, 1897, London), one of 
England’s leading actors of the later Victorian 
stage.
After scoring his first success as Doricourt in 

The Belle’s Stratagem, a comedy by Hannah 
Cowley, he appeared at the principal London 
theatres from 1868 until his death. At the 
Royal Court Theatre in 1878, Terriss acted 
opposite Ellen Terry, later playing Romeo 
to the populär Adelaide Neilson’s Juliet. In 
1880 he joined Sir Henry Irving, the great 
Victorian actor-manager, at the Lyceum The­
atre, performing such Shakespearean parts as 
Cassio (in Othello), Mercutio (in Romeo and 
Juliet), and Henry VIII. He remained with 
the Lyceum until 1883, when he joined Adel­
phi Theatre, of which he became the leading 
man and where, as the hero of a famous se­
ries of melodramas, he became a public idol.

Terriss, 1868
By courtesy of the Victoria and Albert Museum,
London

His gusto and debonair style had great appeal 
and earned him the affectionate nickname 
“Breezy Bill.” At the height of his career he 
was stabbed to death by a madman, Richard 
Prince, while entering the Adelphi.
Terriss’ daughter Ellaline (b. April 13, 1871— 

d. June 16, 1971) became a great star in music 
halls and in both straight and musical plays 
from the 1890s to the 1920s. After making 
her debut in 1888, she formed a team with 
her husband, the actor-manager and drama­
tist Sir (Edward) Seymour Hicks (1871-1949). 
She was leading lady at several London the­
atres. Appearing in her husband’s plays, she 
toured the United States with him. Retuming 
to London in 1895, she subsequently starred 
in two of Hicks’s hits during the 1920s, Sleep­
ing Partners and The Man in Dress Clothes 
(one of his adaptations from French drama). 
Her husband co-produced Under the Clock, 
London’s first revue, and later published ex­
tensive memoirs. Having entertained troops 
in France during World War I (and later in 
World War II), he received, in 1931, France’s 
Légion d’Honneur. He was knighted in 1935, 
Ellaline then becoming Lady Hicks.
Territoire de Wallis and Futuna: see Wal­
lis and Futuna.
territorial behaviour, in zoology, the meth­
ods by which an animal, or group of animals, 
protects its territory from incursions by oth­
ers of its species. Territorial boundaries may 
be marked by sounds such as bird song, or 
scents such as pheromones secreted by the 
skin glands of many mammals. If such adver- 
tisement does not discourage intruders, chases 
and fighting follow.

Territorial behaviour is adaptive in many 
ways; it may permit an animal to mate with­
out interruption or to raise its young in an area 
where there will be little competition for food. 
It can also prevent overcrowding by maintain- 
ing an optimum distance among members of 
a population. Territories may be seasonal; in 
many songbirds the mated pair defends the 
nest and feeding area until after the young are 
fledged. In communally nesting birds such as

gulls, the territory may simply consist of the 
nest itself. The male white-tailed gnu defends 
a seasonal display territory for mating only.
Wolf packs maintain territories in which they 

hunt and live. These areas are aggressively 
defended from all non-pack members. The 
male cougar has a large territory that may 
overlap the territories of several females but 
is defended against other males. Responding 
to scent marks, the inhabitants of the overlap­
ping ranges also avoid each other, except for 
breeding.
territorial waters, in international law, that 
area of the sea immediately adjacent to the 
shores of a state and subject to the territorial 
jurisdiction of that state. Territorial waters 
are thus to be distinguished on the one hand 
from the high seas, which are common to all 
nations, and on the other from internal or in­
land waters, such as lakes wholly surrounded 
by the national territory or certain bays or 
estuaries.

Historically, the concept of territorial waters 
originated in the controversy over the status of 
the sea in the formative period of modem in­
ternational law in the 17th Century. Although 
the doctrine that the sea by its nature must 
be free to all was eventually upheld, most 
commentators did recognize that, as a practi­
cal matter, a Coastal state needed to exercise 
some jurisdiction in the waters adjacent to its 
shores. Two different concepts developed— 
that the area of jurisdiction should be limited 
to cannon-shot range, and that the area should 
be a much greater belt of uniform width ad­
jacent to the coast—and in the late 18th Cen­
tury these concepts coalesced in a compromise 
view that proposed a fixed limit of 3 nautical 
miles (1 marine league, or 3.45 land miles 
[5.5 kilometres]). In 1793 the United States 
adopted three miles for neutrality purposes; 
but although many other maritime States dur­
ing the 19th Century came to recognize the 
same limit, it never won such universal ac­
ceptance as to become an undisputed mle of 
international law.

In the course of this historical development, 
it became settled that the belt of territorial 
waters, together with the seabed and subsoil 
beneath it and the airspace above, is un­
der the sovereignty of the Coastal state. This 
sovereignty is qualified only by a right of in­
nocent passage—that is, peaceful transit not 
prejudicial to the good order or security of the 
Coastal state—for merchant vessels of other 
nations. The right of innocent passage does 
not apply to submerged submarines or to air­
craft, nor does it include a right to fish.

On the width of the belt there has developed 
no universal agreement except that every state 
is entitled to a minimum of three nautical 
miles. Claims in excess of 12 mi commonly 
meet widespread Opposition from other States, 
though in the 1960s and 1970s a trend to 
a 12-mi limit was evident; among about 40 
States taking this view were China, India, Mex­
ico, Pakistan, Egypt, and the Soviet Union.

Distinct from territorial waters proper are 
zones in the adjacent high seas in which Coastal 
States claim no territorial rights but assert lim­
ited jurisdiction for one or more special pur­
poses. These contiguous zones of 6 to 12 mi 
beyond territorial waters are most commonly 
claimed for the enforcement of customs and 
sanitary regulations, but in some instances 
they may be established for fishery protection 
or for security. Also distinct from territorial 
waters are the claims made after 1945 by 
many States to the Continental shelf off their 
shores, in or on which potentially valuable re­
sources might exist. Such claims met with lit­
tle objection from other States when confined 
to the shelf itself, without affecting the status 
as high seas of the waters above; but actions 
by some States, such as Chile, Ecuador, and 
Peru, that asserted jurisdiction over waters as 
well as shelf for as much as 200 mi offshore

evoked wide protest as amounting to unac- 
ceptable extensions of territorial waters.
A UN Conference on the Law of the Sea 

that was convened at Geneva in 1958 and at­
tended by 86 nations developed a Convention 
affirming the commonly accepted principles 
of the legal nature of the territorial sea and 
the right of innocent passage. This Convention 
took effect in 1964 and by 1970 was ratified 
by almost 40 States. A more comprehensive 
Law of the Sea Treaty {q.v.) was signed by 117 
nations in 1982. See also high seas.
territory, in ecology, any area defended by 
an organism or a group of similar organisms 
for such purposes as mating, nesting, roosting, 
or feeding. Most vertebrates and some in ver­
tebrates, such as arthropods, including insects, 
exhibit territorial behaviour. Possession of a 
territory involves aggressive behaviour and 
thus contrasts with the home range, which is 
the area in which the animal normally lives. 
Home range is not associated with aggressive 
behaviour, although parts of the home range 
may be defended: in this case the defended 
part is the territory. The type of territory 
varies with the social behaviour and environ­
mental and resource requirements of the par­
ticular species and often serves more than one 
function, but whatever the type, the territory 
acts as a spacing mechanism and a means of 
allocatihg resources among a segment of the 
population and denying it to others. Some au­
thorities also consider plants or animals that 
secrete repulsive Chemicals into their imme­
diate environments to be territorial, because 
the substances space individuals of the species 
apart from one another.
Terror, Reign of, also called t h e  T e r r o r , 
French l a  t e r r e u r , the period of the French 
Revolution from Sept. 5, 1793, to July 27, 
1794 (9 Thermidor, year II). Caught up in 
civil and foreign war, the Revolutionary gov­
ernment decided to make “Terror” the or­
der of the day (September 5 decree) and to 
take harsh measures against those suspected 
of being enemies of the Revolution (nobles, 
priests, hoarders). In Paris a wave of execu- 
tions followed. In the provinces, representa­
tives on mission and surveillance committees 
instituted local terrors. The Terror had an 
economic side embodied in the Maximum, a 
price-control measure demanded by the lower 
classes of Paris, and a religious side that was 
embodied in the program of dechristianization 
pursued by the followers of Jacques Hébert.

During the Terror, the Committee of Public 
Safety (of which Robespierre was the most 
prominent member) exercised virtual dictato- 
rial control over French government. In the 
spring of 1794, it eliminated its enemies to 
the left (the Hébertists) and to the right (the 
Indulgents, or followers of Georges Danton). 
Still uncertain of its position, the Commit­
tee obtained the Law of 22 Prairial, year II 
(June 10, 1794), which suspended a suspect’s 
right to public trial and to legal assistance 
and left the Jury only a choice between ac- 
quittal and death. The Terror that followed, 
in which about 1,400 persons were executed, 
contributed to the fall of Robespierre on July 
27 (9 Thermidor).

During the Reign of Terror, at least 300,000 
suspects were arrested; 17,000 were officially 
executed, and many died in prison or without 
trial.
terrorism, the systematic use of terror or 
unpredictable violence against governments, 
publics, or individuals to attain a political ob­
jective. Terrorism has been used by political 
organizations with both rightist and leftist ob­
jectives, by nationalistic and ethnic groups, by 
revolutionaries, and by the armies and secret 
police of governments themselves.

Terrorism has been practiced throughout his­
tory and throughout the world. The ancient 
Greek historian Xenophon (c. 430-c. 349 b c )



wrote of the effectiveness of psychological 
warfare against enemy populations. Roman 
emperors such as Tiberius (reigned a d  14-37) 
and Caligula (reigned a d  37-41) used ban- 
ishment, expropriation of property, and exe­
cution as means to discourage Opposition to 
their rule. The Spanish Inquisition used arbi- 
trary arrest, torture, and execution to punish 
what it viewed as religious heresy. The use of 
terror was openly advocated by Robespierre as 
a means of encouraging revolutionary virtue 
during the French Revolution, leading to the 
period of his political dominance called the 
Reign of Terror (1793-94). After the Ameri­
can Civil War (1861-65) defiant Southerners 
formed a terrorist organization called the Ku 
Klux Klan to intimidate supporters of Re­
construction. In the latter half of the 19th 
Century, terrorism was adopted by adherents 
of anarchism in Western Europe, Russia, and 
the United States. They believed that the best 
way to effect revolutionary political and social 
change was to assassinate persons in positions 
of power. From 1865 to 1905 a number of 
kings, presidents, prime ministers, and other 
government officials were killed by anarchists’ 
guns or bombs.

The 20th Century witnessed great changes in 
the use and practice of terrorism. Terrorism 
became the hallmark of a number of political 
movements Stretching from the extreme right 
to the extreme left of the political spectrum. 
Technological advances such as automatic 
weapons and compact, electrically detonated 
explosives gave terrorists a new mobility and 
lethality. Terrorism was adopted as virtually a 
state policy, though an unacknowledged one, 
by such totalitarian regimes as those of Nazi 
Germany under Adolf Hitler and the Soviet 
Union under Joseph Stalin. In these States 
arrest, imprisonment, torture, and execution 
were applied without legal guidance or re­
straints to create a climate of fear and to 
encourage adherence to the national ideology 
and the declared economie, social, and politi­
cal goals of the state (see totalitarianism).
Terrorism has most commonly become iden­

tified, however, with individuals or groups at- 
tempting to destabilize or overthrow existing 
political institutions. Terrorism has been used 
by one or both sides in anticolonial conflicts 
(Ireland and the United Kingdom, Algeria and 
France, Vietnam and France/United States), 
in disputes between different national groups 
over possession of a contested homeland (Pal- 
estinians and Israel), in conflicts between dif­
ferent religious denominations (Catholics and 
Protestants in Northem Ireland), and in inter­
nal conflicts between revolutionary forces and 
established governments (Malaysia, Indonesia, 
the Philippines, Iran, Nicaragua, El Salvador, 
Argentina).

Terrorism’s public impact has been greatly 
magnified by the use of modem Communi­
cations media. Any act of violence is certain 
to attract television coverage, which brings 
the event directly into millions of homes and 
exposes viewers to the terrorists’ demands, 
grievances, or political goals. Modem terror­
ism differs from that of the past because its 
victims are frequently innocent civilians who 
are picked at random or who merely happen 
into terrorist situations. Many groups of ter­
rorists in Europe hark back to the anarchists 
of the 19th Century in their isolation from 
the political mainstream and the unrealistic 
nature of their goals. Lacking a base of pop­
ulär support, extremists substitute violent acts 
for legitimate political activities. Such acts in­
clude kidnappings, assassinations, skyjackings, 
bombings, and hijackings.

The Baader-Meinhof gang of West Germany, 
the Japanese Red Army, Italy’s Red Brigades, 
the Puerto Rican FALN, al-Fatah and other 
Palestinian organizations, the Shining Path of 
Pem, and France’s Direct Action were among 
the most prominent terrorist groups of the 
later 20th Century.

Terry, Eli (b. April 13, 1772, East Windsor, 
Conn.—d. Feb. 26, 1852, Plymouth, Conn., 
U.S ), American clockmaker who was an in- 
novator in mass production.
He was trained as a clockmaker’s apprentice 

from the age of 14. He opened a factory in 
Plymouth, and in about 1800 he devised ways 
to use waterpower to operate his machines. 
In 1807 he went into partnership with Seth 
Thomas and Thomas Hoadley to carry out a 
contract for 4,000 clocks. When this was com­
pleted in 1810, Terry again went into business 
for himself. His specialty was the manufac­
ture of one-day wooden shelf clocks, especially 
his “perfected wood clock” designed in 1814. 
Using interchangeable parts made by mecha- 
nized techniques, his production rose as high 
as 10,000 to 12,000 of these clocks per year. 
By the end of his life Terry had patented 10 
improvements on clocks.
Terry, (Alice) Ellen (b. Feb. 27, 1847, 
Coventry, Warwickshire, Eng.—d. July 21, 
1928, Small Hythe, Kent), English actress who

Ellen Terry, c. 1878

became one of the most populär stage perform­
ers in both Great Britain and North Amer­
ica. For 24 years (1878-1902) she worked as 
the leading lady of Sir Henry Irving {q.v.) in 
one of the most famous partnerships in the 
theatre. In the 1890s she began her famous 
“paper courtship” with George Bemard Shaw, 
one of the most brilliant correspondences in 
the history of English letter writing.

Terry was the second surviving daughter in 
a large family of which several members were 
to become well known on the stage. She had 
no formal schooling, but, trained by her par­
ents, she rapidly developed into a celebrated 
child actress. At the age of nine she made her 
debut in the child’s part of Mamillius in The 
Winter’s Tale, which Charles Kean, son of the 
actor Edmund Kean, produced in London in 
April 1856. She remained in Kean’s Company 
until 1859 and later joined the stock Com­
pany performing at the Theatre Royal, Bristol, 
where she played leading parts in Shakespeare 
and in repertory theatre.

In 1864, at the age of 16, she left the stage to 
marry the painter G.F. Watts, whose model 
she had been. Watts, a neurotic man almost 
three times her age, made many fine portraits 
and sketches of her, but the marriage survived 
a bare 10 months due to the couple’s incom- 
patible characters. In her despair, Terry could 
scarcely be induced to retum to the stage but 
eventually did so, though playing with little 
of her former distinction. It was in 1867 that 
she first appeared, by chance, with Sir Henry 
Irving, playing Katherine in The Taming of 
the Shrew.
The following year she left the stage abruptly 

to live for six years in Hertfordshire with the
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architect and theatrical designer Edward God- 
win (1833-86), whom she had met in Bristol 
and who became the father of her children, 
Edith and Edward Gordon Craig (1872-1966), 
who was to become a renowned actor, stage 
designer, and producer. When her association 
with Godwin began to fail, it was the author, 
dramatist, and producer Charles Reade who 
found her and brought her back to the stage. 
In the role of Portia she showed new matu- 
rity in a striking production of The Merchant 
of Venice (1875), designed by Godwin. On 
parting from Godwin (who married in 1876), 
she became responsible for maintaining their 
children. Before joining Irving at the Lyceum 
Theatre in 1878, she completed a successful 
season at the Court Theatre. In 1877 she 
received a divorce from Watts and married 
an actor, Charles Kelly, mainly to give her 
children a “name.” They soon separated, and 
Kelly died in 1885.
When Terry joined Irving, she was 31 and he 

40. It was the beginning of a close association 
with a man whose life and resources were to 
be dedicated to the theatre and who was to 
make the Lyceum a centre for new, striking 
interpretations—of Shakespeare in particular. 
His approach to sponsorship of new plays 
was that of a great stage visualizer and star 
actor who required a scenarist to assemble 
a script that would give him a framework 
for compelling performance and spectacular 
stage effects. As part of his mise-en-scène, he 
needed a beautiful woman to lend her own 
glamour to his productions. Terry responded 
to his needs with selfless dedication, play­
ing many great Shakespearean parts—Portia 
(1879), Juliet and Beatrice (1882), Lady Mac­
beth (1888), Queen Katharine (1892), Imo- 
gen (1896), Volumnia (1901), Ophelia (1878), 
Desdemona (1881), and Cordelia (1892). She 
also willingly undertook such humble roles as 
Rosamund in Tennyson’s Becket (1893).
Whether in London or on arduous provin­

cial tours, in New York City or on exhausting 
excursions across North America, Ellen Terry 
acted as Irving’s leading lady until she had 
grown too old for most of the parts in his 
repertory. They severed their partnership in 
1902, three years before his death. Their re­
lationship was as close in private as in public 
life, but when his affection began to wane 
in the 1890s Terry entered into her famous 
correspondence with Bemard Shaw. In 1907 
she married the American actor James Carew, 
some 30 years her junior; although they soon 
parted, he remained her friend.

It was in comedy and in plays of tender 
sentiment, as well as in Shakespeare, that 
Terry’s talent shone. When she left Irving it 
was to appear with Sir Herbert Beerbohm 
Tree in The Merry Wives of Windsor (1902), 
and Shaw eventually persuaded her to appear 
as Lady Cecily Wayneflete in Captain Brass- 
bound’s Conversion (1905), one of several 
parts he wrote with her in mind. When she 
celebrated her golden jubilee in 1906 at the 
Theatre Royal, Drury Lane, all the theatrical 
Personalities of the day shared the stage with 
her.

Shaw saw Terry as a shining example of a 
modem, intelligent actress, capable of both 
naturalistic and intellectual performance. Dur­
ing the 1890s he constantly urged her to 
leave Irving, whom he regarded as reactionary, 
and to dedicate herself to promoting modem 
drama, represented in the works of Ibsen and 
himself. But unlike Sarah Siddons, her 18th- 
century predecessor as undisputed queen of 
the English theatre for a whole generation, 
Terry was ill suited by temperament to be­
come a theatrical leader in her own right. Her 
particular, instinctual genius flowered only 
through her long service with Irving.

Although Irving had paid her £200 a work-
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ing week for most of 20 years, she still had to 
earn a living in her later years. She worked in 
the theatre, last appearing on stage in 1925; in 
films; and as a Shakespearean lecturer-recital- 
ist, reinterpreting her successes on tours in the 
United States, Great Britain, and Australia. 
Her warm, generous personality made her a 
favourite wherever she went, but eyesight and 
memory began to fail. Belatedly, in 1925, she 
was made a Dame Grand Cross of the British 
Empire. She died three years later at her cot­
tage, Small Hythe, in Kent, which became the 
Ellen Terry Memorial Museum and in 1939 
was given to the National Trust by her daugh­
ter, Edith Craig. (R.M.)
b i b l i o g r a p h y . Biographies include Edward Gor­
don Craig, Ellen Terry and Her Secret Seif {1931), 
by her son; Marguerite Steen, A Pride o f Ter­
rys: A Family Saga (1962, reprinted 1978); Roger 
Man veil, Ellen Terry (1968); Constance Fecher, 
Bright Star: A Portrait of Ellen Terry (1970); Tom 
Prideaux, Love or Nothing: The Life and Times 
of Ellen Terry (1975, reprinted 1987); Nina Auer­
bach, Ellen Terry, Player in Her Time (1987); and 
Joy Melville, Ellen and Edy: A Biography of Ellen 
Terry and Her Daughter, Edith Craig, 1847-1947 
(1987). John Stokes, Michael R. Booth, and Susan 
Bassnett, Bernhardt, Terry, Düse: The Actress in 
Her Time (1988), analyzes the work of Terry and 
two contemporary actresses.
Terry, Samuel (b. 1776?, England—d. Feb. 
22, 1838, New South Wales, Australia), pi­
oneer Australian landowner and merchant, 
known as “the Rothschild of New South 
Wales.”

Terry was transported to Australia after hav­
ing been convicted of stealing 400 pairs of 
stockings. Even before his sentence expired in 
1807, he had opened a shop in Parramutta; 
and in 1810 he moved to Sydney, opening an 
inn and a store and marrying a widow. Within 
10 years he became amazingly prosperous, 
speculating in urban and rural properties, ac­
quiring mortgages, and becoming one of the 
largest shareholders in the Bank of New South 
Wales. In the 1820s and ’30s he also became 
a philanthropist and a sometime politician, 
espousing the causes of the emancipists. He 
was the first of a politically and financially 
influential Australian family, which intermar- 
ried with other successful families.

A list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

Terry, Sonny, original name s a u n d e r s  t e r - 
r e l l  (b. Oct. 24, 1911, Greensboro, Ga., 
U.S.—d. March 11, 1986, Mineola, N.Y.), 
American blues singer and harmonica player 
who became the touring and recording part­
ner of the guitarist Brownie McGhee {q.v.) in 
1941.
Blinded in childhood accidents, Terry was 

raised by musical parents and developed a 
harmonica style that imitated sounds ranging 
from moving trains to barnyard animals, of­
ten using his voice while playing these effects. 
He was influenced by the harmonica player 
DeFord Bailey, who broadcast nationally on 
the radio program “Grand Oie Opry.” Terry 
traveled as an itinerant musician from 1929 
through the 1930s, working with Blind Boy 
Füller and recording with him in 1937-40.

Terry first met McGhee in 1939 and in 1940 
performed with him and the singer Paul Robe- 
son in Washington, D.C. Terry and McGhee 
first recorded together in 1941. Subsequently 
they recorded extensively and toured intema- 
tionally, becoming a populär nightclub, con­
cert, and folk, blues, and heritage festival 
attraction. During his long career, Terry also 
performed with such bluesmen as Blind Gary 
Davis, Mississippi John Hurt, and Big Bill

Broonzy. Terry appeared in the Broadway 
musical Finian’s Rainbow (1947-48) and the 
play Cat on a Hot Tin Roof (1955-57), as 
well as in films documenting the blues and on 
several network television specials.
Tertiary Period, interval of geologie time 
from 66.4 to 1.6 million years ago. It is the 
first of two periods of the Cenozoic Era, the 
second being the Quaternary. The Tertiary 
has five subdivisions, which from oldest to 
youngest are the Paleocene, Eocene, Oligocene, 
Miocene, and Pliocene epochs. Some author­
ities prefer not to use the term Tertiary and 
instead divide the time interval encompassed 
by it into two periods, the Paleogene Period 
(66.4 to 23.7 million years ago) and the Neo­
gene Period (23.7 to 1.6 million years ago).

A brief treatment of the Tertiary Period fol­
lows. For full treatment, see m a c r o p a e d i a : 
Geochronology.

During most of the Tertiary Period the spa- 
tial distribution of the major continents was to 
a large extent similar to that of today. Emer- 
gence and submergence of land bridges be­
tween continents, particularly between North 
and South America, Eurasia and Africa, and 
Asia and North America, critically affected 
the migration ofboth Continental and marine 
faunas and floras. The most important Ter­
tiary geologie events, however, were those that 
influenced the topography of the continents. 
Virtually all the major existing mountain beits 
and ranges, notably the Andes, the Rockies, 
the Alps, the Himalayas, and the Atlas Moun­
tains, were formed either partly or wholly 
during episodes of mountain building during 
the Tertiary.

In the early Tertiary, climatic conditions 
were generally considerably warmer than to­
day. Evidence from deep-sea cores shows that 
these conditions were terminated by a sharp, 
global episode of cooling at the end of the 
Eocene. During the Oligocene and particu­
larly the Miocene, glacier ice built up in the 
Antarctic, eventually forming a massive ice 
sheet that greatly affected oceanic and at­
mospheric circulation pattems. The Miocene 
and Pliocene were characterized by relatively 
weak oscillations between warmer and cooler 
global conditions that gradually became more 
pronounced until an episode of major cooling 
about 1.6 million years ago marked the effec­
tive beginning of the Quaternary Period and 
its glacial-interglacial cycles.

The beginning of the Tertiary marked the 
onset of the Cenozoic Era, the era of recent 
life. A major worldwide faunal change took 
place at the end of the Cretaceous Period that 
preceded the Tertiary. On land the dinosaurs 
and pterosaurs became extinct, as did the am- 
monites and several other groups of marine 
invertebrates. The belemnites barely survived 
into the Paleocene. Deep-ocean Sediments re- 
veal that a series of planktonic organisms quite 
suddenly became extinct close to the Cre- 
taceous-Tertiary boundary. Whether or not 
these multiple extinctions can be related to 
some common cause or event is still a matter 
of considerable and unresolved controversy.
The Tertiary faunas that replaced those of 

the Cretaceous possessed a much more mod­
em aspect, and, indeed, the British geologist 
Sir Charles Lyell, who originally defined the 
Eocene, Miocene, and Pliocene stages, did 
so on the basis of the percentage of species 
recorded from each of these stages that could 
still be found living in modem seas and oceans. 
On land the disappearance of the dinosaurs 
was followed by a considerable evolutionary 
diversification of mammalian faunas. Com- 
pared with their smaller Cretaceous ancestors, 
many groups of mammals demonstrated a 
definite trend toward larger size. Tertiary land 
Vegetation was certainly richer and more var­
ied than that of the Cretaceous. Angiosperms, 
predominantly woody trees and shmbs, had 
already become the principal constituents of

the Vegetation over large areas by the Late Cre­
taceous, and during the Eocene and Oligocene 
many low-growing herbaceous taxa, includ­
ing grasses, evolved. This led directly to the 
development of grazing in several different 
lineages of mammals and to an expansion of 
other herbivorous groups, such as the land 
mollusks. At the same time, a very important 
diversification of insects, particularly such or­
ders as Lepidoptera (butterflies and moths), 
Coleoptera (beetles), and Hymenoptera (ants, 
bees, and wasps), was taking place in which 
coevolution with particular species or genera 
of angiosperms clearly occurred. The Tertiary 
was also the period of expansion and di­
versification of the Primates, which evolved 
from the Insectivora. The earliest generally 
accepted hominid fossils, those of Australo- 
pithecus, come from rocks of Pliocene age (5.3 
to 1.6 million years old) in Eastem Africa. 
An australopithecine species is thought to be 
ancestral to modem human beings.
Among marine organisms, gastropod mol­

lusks and bony fishes evolved rapidly and are 
often associated with increasing specialization 
of ecological niches and feeding habits. Plank­
tonic Foraminifera, because of their rapid 
evolution and wide dispersal, are of par­
ticular importance in the understanding of 
Tertiary marine stratigraphy and climate. Pa­
leontologie, paleomagnetic, and isotopic stud­
ies of deep-sea sediment cores containing 
foraminiferans provide a reasonably accurate 
correlation and dating of Tertiary marine Sed­
iments both at the Continental margins and in 
the deep oceans.
Terts, Abram: see Sinyavsky, Andrey Dona- 
tovich.
Tertullian, Latin in full q u i n t u s  s e p t i- 
MUS FLORENS TERTULLIANUS (b. C. 155/160, 
Carthage [now in Tunisia]—d. after 220, 
Carthage), important early Christian theolo- 
gjan, polemicist, and moralist who, as the ini­
tiator of ecclesiastical Latin, was instmmental 
in shaping the vocabulary and thought of 
Westem Christianity.
Life. Knowledge of the life of Tertullian is 

based almost wholly on documents written by 
men living more than a Century after him and 
from obscure references in his own works. On 
this basis a general outline of his life has been 
constmcted, but most of the details have been 
continually disputed by modem scholars.

He was bom in Carthage, which, at that time 
(approximately a d  155-160), was second only 
to Rome as a cultural and educational centre 
in the West. Tertullian received an excep- 
tional education in grammar, rhetoric, litera­
ture, philosophy, and law. Little is known of 
his early life. His parents were pagan, and his 
father may have been a centurion {i.e., a non- 
commissioned officer) in an African-based le­
gion assigned to the govemor of the province. 
After completing his education in Carthage, 
he went to Rome, probably in his late teens 
or early 20s, to study further and perhaps be­
gin work as a lawyer. He is most likely not 
the jurist Tertullian mentioned in the Digest, 
a collection of Roman legal opinion compiled 
under the aegis of the 6th-century Byzantine 
(Eastem Roman) emperor Justinian, though 
this is disputed.

While in Rome, he became interested in the 
Christian movement, but not until he retumed 
to Carthage toward the end of the 2nd Century 
was he converted to the Christian faith. He 
left no account of his conversion experience, 
but in his early works, Ad martyras (“To the 
Martyrs”), Ad nationes (“To the Nations”), 
and Apologeticum (“Defense”), he indicated 
that he was impressed by certain Christian 
attitudes and beliefs: the courage and deter- 
mination of martyrs, moral rigorism, and an 
uncompromising belief in one God. By the 
end of the 2nd Century the church in Carthage 
had become large, firmly established, and well 
organized and was rapidly becoming a pow-



erful force in North Africa. By the year 225 
there were approximately 70 bishops in Nu- 
midia and Proconsularis, the two provinces of 
Roman Africa. Tertullian emerged as a lead­
ing member of the African church, using his 
talents as a teacher in instructing the unbap- 
tized seekers and the faithful and as a literary 
defender (apologist) of Christian beliefs and 
practices. According to Jerome, a 4th-century 
biblical scholar, Tertullian was ordained a 
priest. This view, however, has been chal- 
lenged by some modern scholars.

Literary activities. During the next 20 to 
25 years—i.e., from his early 40s to mid- 
60s—Tertullian devoted himself almost en­
tirely to literary pursuits. Developing an orig­
inal Latin style, the fiery and tempestuous 
Tertullian became a lively and pungent propa­
gandist though not the most profound writer 
in Christian antiquity. His works abound with 
arresting and memorable phrases, ingenious 
aphorisms, bold and ironie puns, wit, sarcasm, 
countless words of his own coinage, and a 
constant stream of invective against his oppo­
nents. Yet, he could be gentle and sensitive, 
as in a treatise to his wife {Ad uxorem), and 
he could be self-critical and reflective, as in 
his treatise on patience {De patiëntia), a virtue 
that he admitted was conspicuously absent 
from his life.
As a historical personage Tertullian is known 

less for what he did than for what he wrote. 
The range of his interests and the vigour with 
which he pursued them, however, encouraged 
other Christians to explore previously unin- 
vestigated areas of life and thought. Like his 
contemporaries, he wrote works in defense 
of the faith {e.g., Apologeticum) and treatises 
on theological problems against specific op­
ponents: Adversus Marcionem (“Against Mar­
don,” an Anatolian heretic who believed that 
the world was created by the evil god of the 
Jews), Adversus Hermogenem (“Against Her- 
mogenes,” a Carthaginian painter who claimed 
that God created the world out of preexist- 
ing matter), Adversus Valentinianos (“Against 
Valentinus,” an Alexandrian Gnostic, or re­
ligious dualist), and De resurrectione carnis 
(“Conceming the Resurrection of the Flesh”). 
He also wrote the first Christian book on 
Baptism, De Baptismo; a book on the Chris­
tian doctrine of man, De anima (“Conceming 
the Soul”); essays on prayer and devotion, De 
oratione (“Conceming Prayer”); and a treatise 
directed against all heresy, De praescriptione 
haereticorum (“Conceming the Prescription 
of Heretics”). In addition to apologetica! and 
polemical works, he addressed himself to a 
whole range of moral and practical problems 
on issues facing Christians of his day: what 
is appropriate dress; the wearing of cosmetics, 
De cultu feminarum (“Conceming the Dress of 
Women”); service in the military, De corona 
(“Conceming the Crown”—a military decor­
ation); whether one should flee under perse­
cution, De fuga in persecutione (“Conceming 
Flight in Persecution”); on marriage and re- 
marriage, De exhortatione castitatis (“Con­
ceming the Exhortation to Chastity”) and De 
monogamia (“Conceming Monogamy”); on 
the arts, theatre, and civic festivals, De spec- 
taculis (“Conceming Spectacles”); De idolla- 
tria (“Conceming Idolatry”); on repentance 
after Baptism, De poenitentia (“Conceming 
Repentance”); and others.

Tertullian as a Montanist. Sometime be­
fore 210 Tertullian left the orthodox church 
to join a new prophetic sectarian movement 
known as Montanism (founded by the 2nd- 
century Phrygian prophet Montanus), which 
had spread from Asia Minor to Africa. His 
own dissatisfaction with the laxity of con­
temporary Christians was congenial with the 
Montanist message of the imminent end of 
the world combined with a stringent and de- 
manding moralism. Montanism stood in judg­
ment on any compromise with the ways of 
the world, and Tertullian gave himself fully to

the defense of the new movement as its most 
articulate spokesman. Even the Montanists, 
however, were not rigorous enough for Tertul­
lian. He eventually broke with them to found 
his own sect, a group that existed until the 5th 
Century in Africa. According to tradition, he 
lived to be an old man. His last writings date 
from approximately 220, but the date of his 
death is unknown.
Assessment. In antiquity most Christians 

never forgave him for his apostasy (rejection of 
his earlier faith) to Montanism. Later Christian 
writers mention him only infrequently, and 
then mostly unfavourably. Somewhat grudg- 
ingly, however, they acknowledged his literary 
gifts and acute intelligence. Modem scholars, 
however, do not share this earlier view. In the 
19th and 20th centuries Tertullian has been 
widely read and studied and is considered one 
of the formative figures in the development of 
Christian life and thought in the West. 
Tertullian is usually considered the outstand­

ing exponent of the outlook that Christian­
ity must stand uncompromisingly against its 
surrounding culture. Recent scholarship has 
tended to qualify this interpretation, how­
ever. Because he was a moralist rather than 
a philosopher by temperament—which prob­
ably precipitated his famous question, “What 
has Athens to do with Jerusalem?”—Tertulli- 
an’s practical and legal bent of mind expressed 
what would later be taken as the unique ge­
nius of Latin Christianity. Like most educated 
Christians of his day, he recognized and appre- 
ciated the values of the Greco-Roman culture, 
discriminating between those he could accept 
and those he had to reject. (Ro.W.)
b i b l i o g r a p h y . For a complete listing of Ter- 
tullian’s works, see Johannes Quasten, Patrology, 
vol. 2, pp. 246-319 (1953), with extensive bibli­
ography. Editions of his work appear in Corpus 
scriptorum ecclesiasticorum Latinorum, vol. 20 
(1890), a Corpus Christianorum, 2 vol. (1953-54), 
the latter with bibliography. English translations 
of all his works are in the “Ante-Nicene Fathers,” 
vol. 3 and 4 (1869-70, reprinted 1957). Modern 
English translations of individual treatises are by 
Ernest Evans, William P. Le Saint, and others in 
the various series of translations of the Fathers. 
For continuing bibliography, see the annual listing 
in Wilhelm Schneemelcher, Bibliographia Patris- 
tica. For a more recent study that considers anew 
the evidence of his life and the chronology of his 
writings, disputing the opinions of many modern 
scholars, see Timothy D. Barnes, Tertullian: A  
Historical and Literary Study (1971).

Tertz, Abram: see Sinyavsky, Andrey Dona- 
tovich.
Teruel, province, in the autonomous commu­
nity (region) of Aragon, northeastern central 
Spain. It has an area of 5,715 sq mi (14,803 
sq km), three-quarters of which is covered by 
mountains belonging to the Sistema Ibérico. 
The remainder, principally in the northeast, 
is a broad plain known as Alcaniz. Marble 
and chalk are quarried; and the chief products 
include com (maize), wine, oil, cheese, fruits, 
timber, flax, hemp, silk, and wool. Apart from 
the provincial capital, Teruel town, the main 
centres are Alcaniz, Casteilote, and Hijar (the 
last two are noted for their Easter and Whit- 
sun festivals). Pop. (1982 est.) 133,068.
Teruel, town, capital of Temel province, 
in the autonomous community (region) of 
Aragon, northeastern Spain, at the conflu­
ence of the Guadalaviar and Turia rivers, 
northwest of Valencia. It originated as the 
Iberian settlement of Turba, which was de­
stroyed by the Romans in retaliation for the 
destruction of nearby Coastal Saguntum by 
the Carthaginian general Hannibal. It became 
a Moorish stronghold after the 8th Century. 
Large numbers of Moors remained in the city 
after its conquest by Alfonso II of Aragon in 
1171; this resulted in a mixed, or Mudéjar, 
style in architecture still visible today. In the 
cloisters of the Gothic church of San Pedro
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were buried the celebrated “Lovers of Temel,” 
Diego Juan Martinez de Marcilla and Isabel 
de Segura (13th Century). Their story is the 
subject of works by Tirso de Molina (real 
name Gabriel Téllez), Juan Pérez de Mon- 
talbän, Juan Eugenio Hartzenbusch, and— 
in an Italian setting—by Giovanni Boccaccio. 
Stmctures from the 16th Century include the 
cathedral (begun 1248 but altered 1596-1614) 
and an aqueduct built by Pierre Bedel.

Although the economy is basically agricul­
tural, tourism is also important, and a national 
parador (inn) was inaugurated just outside 
Temel in the 1970s to accommodate the in­
creasing number of tourists. Pop. (1982 est.) 
25,932.
terza rima, Italian verse form consisting of 
stanzas of three lines (tercets); the first and 
third lines rfiyming with one another and the 
second rhyming with the first and third of the 
following tercet. The series ends with a line 
that rhymes with the second line of the last 
stanza, so that the rhyme scheme is aba, beb, 
ede, . .  .,  yzy, z. The metre is often iambic 
pentameter.

Dante, in his Divine Comedy (written c. 
1310-14), was the first to use terza rima 
for a long poem, though a similar form had 
been previously used by the troubadours. Af­
ter Dante, terza rima was favoured in 14th- 
century Italy, especially for allegorical and di- 
dactic poetry, by Petrarch and Boccaccio, and 
in the 16th Century for satire and burlesque, 
notably by Ariosto. A demanding form, terza 
rima has not been widely adopted in languages 
less rich in rhymes than Italian. It was in­
troduced in England by Sir Thomas Wyat in 
the 16th Century. Many 19th-century Roman­
tic poets such as Shelley (“Ode to the West 
Wind”), Byron, Elizabeth and Robert Brown­
ing, and Longfellow experimented with it. In 
the 20th Century, W.H. Auden used terza rima 
for The Sea and the Mirror, and Archibald 
MacLeish in “Conquistador,” but with many 
deviations from the strict form.
Terzaghi, Karl (Anton von) (b. Oct. 2, 
1883, Prague—d. Oct. 25, 1963, Winchester, 
Mass., U.S.), civil engineer who founded the 
branch of civil engineering science known as 
soil mechanics, the study of the properties of 
soil under stresses and under the action of 
flowing water.

He studied mechanical engineering at the 
Technical University in Graz, graduating in 
1904, then worked as an engineer for sev­
eral years; he was awarded a doctorate in 
engineering by the same institution in 1911. 
After visiting the United States, he served in 
the Austrian Air Force during World War I, 
but in 1916 he accepted a position with the 
Imperial School of Engineers, Istanbul. When 
the war was over, he took a post (1918-25) 
with Robert College, a U.S. institution, also 
in Istanbul. Much research had been done on 
foundations, earth pressure, and stability of 
slopes, but Terzaghi set out to organize the 
results and, through research, to provide uni- 
fying concepts. The results were published in 
his most noted work, Erdbaumechanik (1925; 
Introduction to Soil Mechanics, 1943-44).

In 1925 he went to the United States, 
where—as a member of the faculty of the 
Massachusetts Institute of Technology, Cam­
bridge—he worked unceasingly for the accep­
tance of his ideas, serving also as Consulting 
engineer for many construction projects.

In 1929 he accepted the newly created chair 
of soil mechanics at Vienna Technical Uni­
versity. He returned to the United States in 
1938 and served as professor of civil engineer­
ing at Harvard University from 1946 until his 
retirement in 1956. His Consulting practice 
grew to encompass the world, including the
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chairmanship of the Board of Consultants of 
Egypt’s Aswän High Dam project until 1959.
Teschen, Polish c ie s z y n , Czech t ë s in a , east­
ern European duchy centred on the town of 
Teschen (Cieszyn; q.v.) that was contested and 
then divided by Poland and Czechoslovakia 
after World War I.

Originally a principality linked to the Polish 
duchy of Silesia, Teschen was attached with 
Silesia to the Bohemian crown in 1335; in 
1526 it passed with that crown to Habsburg 
control. Although most of Silesia was seized 
by Prussia in 1742, Teschen remained un­
der Habsburg rule until Austria-Hungary col- 
lapsed at the end of World War I.

Having been one of the richest and most 
industrialized regions in Austria-Hungary, 
Teschen was claimed after the war by Poland 
on the grounds that its prewar population 
had been 55 percent Polish, as well as by 
Czechoslovakia, which based its claims on his­
torie arguments. A bitter conflict that erupted 
into violence when the Czechs forcibly occu­
pied a large portion of Teschen (January 1919) 
was resolved only when the Allies’ Conference 
of Ambassadors divided Teschen along the 
Olse River, giving Poland the eastern districts, 
including the city of Teschen, while granting 
Czechoslovakia a larger part of the region, 
which included a sizable Polish population, 
the city of Karvinä, and the coal-mining basin 
and major railroad line (July 28, 1920).
Although Poland, which in July 1920 was 

facing a threatening Soviet military offensive, 
accepted this division, it remained dissatis- 
fied, and, as a result of the Teschen dispute, 
relations between Poland and Czechoslovakia 
remained strained for almost 20 years. Conse- 
quently, Poland took advantage of Czechoslo- 
vakia’s weakened position at the time of the 
Munich Conference and, on Sept. 29, 1938, 
demanded the cession of Teschen, which it 
occupied by early October. After World War 
II, however, when Poland tried to retain all of 
Teschen (June 1945), the Soviet Union inter- 
vened and forced the restoration of the 1920- 
38 border.
teschenite, coarse- to fine-grained, rather 
dark-coloured, intrusive igneous rock that oc­
curs in sills (tabular bodies inserted while 
molten between other rocks), dikes (tabu­
lar bodies injected in fissures), and irregulär 
masses and is always altered to some extent. 
It consists primarily of plagioclase feldspar, 
analcime, and titaniferous augite, with barke- 
vikite, nepheline, and olivine usually in lesser 
amounts. The plagioclase crystals often are 
encased in the augite to give teschenite an 
ophitic texture. The rock is named for its oc- 
currence near Teschen (now Cieszyn, Pol.); in 
central Scotland it is abundant in thick sills. 
Teschenite grades into picrite when the olivine 
content increases.
Teschner, Richard (b. March 22, 1879, 
Carlsbad, Bohemia, Austria-Hungary—d. July 
4, 1948, Vienna), puppeteer who developed 
the artistic potentialities of the Javanese rod 
puppet for western puppet theatre.

Teschner studied art in Prague and was al ­
ready an accomplished puppeteer and stage 
designer when, in 1906, he established his 
own marionette Company in Prague. Five 
years later, while travelling in The Nether­
lands, he became interested in the rod-pup- 
pet figures brought by Dutch explorers from 
Java. Retuming to Vienna, he opened a small 
rod-puppet theatre called Figuren Spiegel (Fig­
ure Mirror). Teschner variations on the Ja­
vanese figure resulted in such figures as the 
woman whose chalk-white face changes into 
a skull and the gorilla whose lower and upper 
lips retract to bare fangs. The puppets were 
controlled by a central rod and had a network

of internal strings to manipulate hand and leg 
movements, bending to the front or back, and 
sensitive facial expressions.

Tescnner
By courtesy of the Puppentheatermuseum, Munich

Teschner’s work with rod puppets influenced 
leaders of the 20th-century puppet revival and 
contributed significantly to the popularity of 
rod-puppet theatres throughout Europe and 
the United States.
Teshio-sammyaku, also called t e s h io - s a n - 
c h i  (Japanese: Teshio Range, or Teshio Moun­
tain Country), range, northwestem Hokkaido, 
Japan, extending southward for nearly 125 
mi (200 km) from Söya-misaki (Cape Söya), 
across the transverse gorge of the Ishikari-gawa 
(Ishikari River), to the Yübari-sammyaku. The 
mountains consist of Cretaceous formations 
in the east and coal-bearing Tertiary forma­
tions in the west, both of which are zonally 
arranged from north to south. The interior of 
the range is characterized by parallel ridges 
and valleys. A group of peaks in the interior 
attains an altitude of 3,386 ft (1,032 m), while 
the rest of the mountains lie below 2,625 ft.
Teshub, in the religions of Asia Minor, the 
Hurrian weather god, assimilated by the Hit- 
tites to their own weather god, Tarhun {q.v.). 
Several myths about Teshub survive in Hittite 
versions. One, called the “Theogony,” relates 
that Teshub achieved supremacy in the pan­
theon after the gods Alalu, Anu, and Kumarbi 
had successively been deposed and banished 
to the netherworld. Another myth, the “Song 
of Ullikummi,” describes the struggle between 
Teshub and a stone monster that grew out of 
the sea. Teshub’s consort was Hebat (Queen 
of Heaven), and they had a son, Sharruma. 
In art, unless identified by name or associated 
with Hebat, Teshub is often indistinguishable 
from the Hittite Tarhun. At the rock sanc­
tuary of Yazilikaya near the ancient Hittite 
capital, the leading god is named Teshub and 
is represented treading on the bowed necks 
of two mountain gods. In other representa­
tions he is shown as a standing figure carrying 
a lituus (a long crook) or driving a chariot 
drawn by buils. He reappears in the Kingdom 
of Urartu as Tesheba, one of the chief gods, 
and in Urartian art he is depicted standing on 
a buil.
Tësin (Poland): see Cieszyn.
Tësina (duchy, eastern Europe): see Teschen.
tesla, unit of magnetic induction or magnetic 
flux density in the metre-kilogram-second 
system (SI) of physical units. One tesla equals 
one weber per square metre, corresponding to 
104 gauss.
It is named for Nikola Tesla {q.v.). It is used 

in all work involving strong magnetic fields, 
while the gauss is more useful with small mag- 
nets. See flux density, magnetic.
Tesla, Nikola (b. July 9/10, 1856, Smiljan, 
Croatia—d. Jan. 7,1943, New York City), Ser- 
bian-American inventor and researcher who 
discovered the rotating magnetic field, the ba­
sis of most altemating-current machinery. He 
emigrated to the United States in 1884 and

sold the patent rights to his system of al­
temating-current dynamos, transformers, and 
motors to George Westinghouse the following 
year. In 1891 he invented the Tesla coil, an 
induction coil widely used in radio technol­
ogy.

Tesla was from a family of Serbian ori­
gin. His father was an Orthodox priest; his 
mother was unschooled but highly intelligent. 
A dreamer with a poetic touch, as he matured 
Tesla added to these earlier qualities those of 
self-discipline and a desire for precision.
Training for an engineering career, he at­

tended the Technical University at Graz, Aus­
tria, and the University of Prague. At Graz he 
first saw the Gramme dynamo, which operated 
as a generator and, when reversed, became 
an electric motor, and he conceived a way to 
use altemating current to advantage. Later, at 
Budapest, he visualized the principle of the 
rotating magnetic field and developed plans 
for an induction motor that would become 
his first step toward the successful utilization 
of altemating current. In 1882 Tesla went 
to work in Paris for the Continental Edison 
Company, and, while on assignment to Strass­
burg in 1883, he constmcted, in after-work 
hours, his first induction motor. Tesla sailed 
for America in 1884, arriving in New York, 
with four cents in his pocket, a few of his own

Tesla
Culver Pictures

poems, and calculations for a flying machine. 
He first found employment with Thomas Edi­
son, but the two inventors were far apart in 
background and methods, and their Separa­
tion was inevitable.

In May 1885, George Westinghouse, head 
of the Westinghouse Electric Company in 
Pittsburgh, bought the patent rights to Tes- 
la’s polyphase system of alternating-current 
dynamos, transformers, and motors. The 
transaction precipitated a titanic power strug­
gle between Edison’s direct-current systems 
and the Tesla-Westinghouse alternating-cur­
rent approach, which eventually won out.

Tesla soon established his own laboratory, 
where his inventive mind could be given free 
rein. He experimented with shadowgraphs 
similar to those that later were to be used by 
Wilhelm Röntgen when he discovered X-rays 
in 1895. Tesla’s countless experiments in­
cluded work on a carbon button lamp, on the 
power of electrical resonance, and on various 
types of lighting.

Tesla gave exhibitions in his laboratory in 
which he lighted lamps without wires by al- 
lowing electricity to flow through his body, 
to allay fears of altemating current. He was 
often invited to lecture at home and abroad. 
The Tesla coil, which he invented in 1891, is 
widely used today in radio and television sets 
and other electronic equipment. That year 
also marked the date of Tesla’s United States 
citizenship.



Westinghouse used Tesla’s system to light 
the World’s Columbian Exposition at Chicago 
in 1893. His success was a factor in winning 
him the contract to install the first power ma­
chinery at Niagara Falls, which bore Tesla’s 
name and patent numbers. The project car­
ried power to Buffalo by 1896.
In 1898 Tesla announced his invention of a 

teleautomatic boat guided by remote control. 
When skepticism was voiced, Tesla proved 
his claims for it before a crowd in Madison 
Square Garden.

In Colorado Springs, Colo., where he stayed 
from May 1899 until early 1900, Tesla made 
what he regarded as his most important dis­
covery—terrestrial stationary waves. By this 
discovery he proved that the Earth could be 
used as a conductor and would be as respon- 
sive as a tuning fork to electrical vibrations 
of a certain frequency. He also lighted 200 
lamps without wires from a distance of 25 
miles (40 kilometres) and created man-made 
lightning, producing flashes measuring 135 
feet (41 metres). At one time he was certain 
he had received signals from another planet 
in his Colorado laboratory, a claim that was 
met with derision in some scientific journals.
Retuming to New York in 1900, Tesla be­

gan construction on Long Island of a wireless 
world broadcasting tower, with $ 150,000 Cap­
ital from the American financier J. Pierpont 
Morgan. Tesla claimed he secured the loan 
by assigning 51 percent of his patent rights of 
telephony and telegraphy to Morgan. He ex- 
pected to provide worldwide communication 
and to furnish facilities for sending pictures, 
messages, weather warnings, and stock reports. 
The project was abandoned because of a fi­
nancial panic, labour troubles, and Morgan’s 
withdrawal of support. It was Tesla’s greatest 
defeat.

Tesla’s work then shifted to turbines and 
other projects. Because of a lack of funds, his 
ideas remained in his notebooks, which are 
still examined by engineers for unexploited 
clues. In 1915 he was severely disappointed 
when a report that he and Edison were to 
share the Nobel Prize proved erroneous. Tesla 
was the recipiënt of the Edison Medal in 1917, 
the highest honour that the American Insti­
tute of Electrical Engineers could bestow.

Tesla allowed himself only a few close friends. 
Among them were the writers Robert Un- 
derwood Johnson, Mark Twain, and Francis 
Marion Crawford. He was quite impractical in 
financial matters and an eccentric, driven by 
compulsions and a progressive germ phobia. 
But he had a way of intuitively sensing hidden 
scientific secrets and employing his inventive 
talent to prove his hypotheses. Tesla was a 
godsend to reporters who sought sensational 
copy but a problem to editors who were un- 
certain how seriously his futuristic prophecies 
should be regarded. Caustic criticism greeted 
his speculations conceming communication 
with other planets, his assertions that he could 
split the Earth like an apple, and his claim 
of having invented a death ray capable of de- 
stroying 10,000 airplanes at a distance of 250 
miles (400 kilometres).
After Tesla’s death the Custodian of alien 

property impounded his tmnks, which held 
his papers, his diplomas and other honours, 
his letters, and his laboratory notes. These 
were eventually inherited by Tesla’s nephew, 
Sava Kosanovich, and later housed in the 
Nikola Tesla Museum in Beigrade. Hundreds 
filed into New York City’s Cathedral of St. 
John the Divine for his funeral services, and a 
flood of messages acknowledged the loss of a 
great genius. Three Nobel Prize recipients ad- 
dressed their tribute to “one of the outstand­
ing intellects of the world who paved the way 
for many of the technological developments 
of modern times.” (I.W.H.)
b ib l io g r a p h y . Inez Hunt and Wanetta W. 
Draper, Lightning in His Hand: The Life Story of 
Nikola Tesla (1964), is a complete, authoritative,

nontechnical biography. Nikola Tesla Museum, 
Nikola Tesla 1856-1943: Lectures, Patents, Arti­
cles (1956), contains authentic reprints, diagrams, 
lectures, and considerable detailed information. 
Nikola Tesla, Experiments with Altemate Currents 
of High Potential and High Frequency (1904), 
furnishes Tesla’s own story of his Colorado exper­
iments.
Teso, also called i t e s o , or a t e s o , people of 
central Uganda who speak an Eastern Sudanic 
language of the Chari-Nile branch of the Nilo- 
Saharan family. They are counted among 
the most progressive farmers of Uganda; they 
quickly took to ox plows when they began 
cultivating cotton in the early 1900s. Millet is 
the major staple crop; cotton, the main eco­
nomic crop.
Much of the traditional culture and organiza­

tion of the Teso were lost when they were con­
quered by the Ganda under Kakungum at the 
end of the 19th Century . The age-grade system 
and the clan lost their importance, and much 
of the indigenous territorial organization was 
destroyed. Almost all indigenous religion has 
been replaced by Christianity; previously the 
Teso believed in an omnipotent but remote 
god, Akuj, and in a god of calamity, Edeke.
tessellated pavement, also called f l o o r  mo­
saic, or MOSAic pavement, interior or exte­
rior floor covering composed of stone tesserae 
(Latin: “dice”), cubes, or other regulär shapes 
closely fitted together in simple or complex 
designs with a durable and waterproof cement, 
mortar, clay, or grout. Deriving from Greek 
pebble mosaic {q.v.) pavings of the 8th or 7th 
Century bc, tessellated pavement appeared in 
the Hellenistic Age and by the Ist Century ad 
had come into populär use in public and pri­
vate buildings throughout the Roman Empire. 
The technique was ideally suited to paving 
baths, courtyards, and building interiors; early 
black-and-white pavements were arranged in 
simple figure scenes or geometrical designs. 
By the 1 st Century ad the use of tesseraei (see 
tessera) had enabled such precise design and 
colour gradation that original artworks and 
reproductions of paintings in tessellated pave­
ments were common.
As the art form became more populär and 

a greater range of colour was desired, semi- 
precious and precious stones, as well as al- 
abaster and brightly coloured glass, were used. 
One of the most noted examples of floor mo­
saic—a lst-century a d  representation of the 
Battle of Issus—was unearthed at Pompeii in 
the Faun House and is now in the National 
Archeological Museum at Naples.
tessellatum, opus (mosaic): see opus tessel- 
latum.
tessera (Latin: “cube,” or “die”), plural 
t e s s e r a e , in mosaic work, a small piece of 
stone, glass, ceramic, or other hard material 
cut in a cubical or some other regulär shape. 
The earliest tesserae, which by 200 b c  had re­
placed natural pebbles in Hellenistic mosaics, 
were cut from marble and limestone. Stone 
tesserae remained dominant in mosaics into 
Roman times, but between the 3rd and Ist 
centuries b c  tesserae of smalto, or coloured 
glass, also began to be produced, cut from 
large slabs of glass that ranged from lightly 
tinted to opaque. These relatively fragile glass 
tesserae were used sparingly in floor mosaics 
to provide pure blues, reds, and greens that 
could not be found in the more durable natural 
stone; with the advent of wall mosaic between 
the Ist and 3rd centuries a d , however, glass 
tesserae of every hue were produced to consti­
tute the major part of this decoration, stone 
being mainly reserved for floors. Glass was the 
major material for wall and vault mosaics of 
Early Christian and Byzantine churches, and 
marble and limestone tesserae were frequently 
used in the depiction of faces, woolen gar- 
ments, rocks, and other objects that required 
a soft or rough appearance.
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An important variety of glass tesserae, ap- 
pearing first in Roman mosaics of the 4th Cen­
tury a d , were those made with gold and silver 
leaf. Thin plates of gold or silver were sand- 
wiched between two slabs of molten glass, one 
thicker than the other, to produce a mirrorlike 
piece that was then cut into tesserae. These 
gold and silver tesserae were used in Roman 
and the earliest Christian mosaics simply to 
depict gold and silver objects; in later mosaics 
of the Early Christian period and in Byzantine 
mosaics, solid fields of gold tesserae formed 
the gold background that appeared in almost 
every decoration.

Another important class of tesserae is ce­
ramic tesserae, used occasionally in antiquity 
and the Middle Ages but rivaling glass as a ma­
jor material in modern mosaics. Tesserae of 
shell, mother-of-pearl, enamel, painted stone, 
and painted terra-cotta have also been used.
Tessin (Switzerland): see Ticino.
Tessin, Carl Gustaf, Greve (Count) (b. 
Sept. 5, 1695, Stockholm—d. Jan. 7, 1770, 
Äkerö, Swed.), Swedish court official, states­
man, and writer who was a founder of the 
18th-century parliamentary Hat Party and an

Carl Tessin, detail from a portrait by 
Jacques-André-Joseph (Camelot)
Aved; in the Nationalmuseum,
Stockholm
By courtesy of the Svenska Portrattarkivet, Stockholm

influential adviser to the court of Adolf Fred­
erick.

Carl Tessin was the son of the architect and 
court superintendent Nicodemus Tessin the 
Younger. He was educated in France and Italy 
and in the 1720s entered the Swedish diplo­
matic service. In 1728 he succeeded his father 
as court superintendent.

A founder of the anti-Russian Hat Party, he 
wanted to regain the provinces lost to Russia 
during the Great Northern War (1700-21). In 
1738 his party gained a parliamentary major­
ity, and he was elected speaker of the noble 
chamber and, thus, of the whole parliament. 
He attempted unsuccessfully to prevent a dis- 
astrous war with Russia in 1741.

In 1744 he gained the favour of the future 
king Adolf Frederick (reigned 1751-71) and 
his wife Louisa Ulrica; he persuaded Adolf to 
renounce his hereditary claims in Schleswig 
and Holstein and thus eased Sweden’s rela­
tions with Denmark. In 1746 he was appointed 
tutor to the future king Gustav III and head 
of the state chancellery. In the early 1750s, 
however, he lost the Queen’s favour and left 
public life. Tessin was also an accomplished 
poet and writer of fables and letters.
Tessin, Nicodemus, t h e  E l d e r  (b . Dec. 
7, 1615, Stralsund, Pomerania—d. May 24, 
1681, Stockholm), most eminent Swedish ar­
chitect of his period, whose principal work is 
the Drottningholm palace.

Early in his career Tessin worked under the 
Swedish Royal Architect Simon de la Vallee, 
whose style remained an important influence.
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He was named de la Vallee’s successor in 
1646 and spent several years after 1651 trav- 
eling in Germany, France, and Italy. His most 
significant building in Sweden, the palace at 
Drottningholm (1662-86), was commissioned 
by the dowager queen Hedvig Eleonora. It 
shows French Baroque influences in its plan, 
gardens, and interior, but it also has Italian 
Classical elements and is capped by the pecu- 
liarly Nordic sateri roof. Tessin’s other princi­
pal works are the cathedral at Kalmar, Swed. 
(1660-70), the Caroline Mausoleum (1672) at 
the Riddarholm Church in Stockholm, and 
several country houses for the Swedish nobil­
ity. He became city architect to Stockholm in 
1661. His son was the architect Nicodemus 
Tessin the Younger.
Tessin, Nicodemus, t h e  Y o u n g e r  (b. 
May 23, 1654, Nyköping, Swed.—d. April 10, 
1728, Stockholm), notable Swedish Baroque 
architect.

The son of the architect Nicodemus Tessin 
the Elder, he took over his father’s position 
as Stockholm’s city architect after studying in 
Paris and Rome during the 1670s. He com­
pleted his father’s Drottningholm palace and 
then futilely tried to interest the French king 
Louis XIV in his proposals for building the 
New Louvre and a temple of Apollo at Ver­
sailles. His main achievement was the Royal 
Palace at Stockholm, built to replace an older 
brick structure that was destroyed by fire in 
1697. The rebuilt palace is a huge block- 
like structure with a severe Classical facade 
but having richly Baroque interior decora- 
tions and fumiture. Nicodemus the Younger’s 
son, the noted Swedish statesman Carl Gustaf 
Tessin, enlarged his father’s large collection of 
architectural drawings, which are now in the 
National Museum in Stockholm.
tessitura (Italian: “texture”), in music, the 
general range of pitches found in a melody or 
vocal part. It differs from the compass of a 
piece to the extent that it does not take into 
account the extremes of the piece’s range but 
is concerned with the way in which the vocal 
line is arranged or situated. The tessitura of 
a piece, therefore, is not determined by a few 
isolated notes of extraordinarily high or low 
pitch but rather by which part of the range is 
most consistently used; for example, the role 
of Siegfried in Wagner’s Ring operas extends 
from dt to c", but its tessitura would be con­
sidered extremely high (and consequently very 
demanding) because the tenor is frequently 
required to sing long phrases in the range c' 
to a'. Added to the strain of singing in such a 
high tessitura is the full volume and dramatic 
intensity often required for such parts.
test, in zoology, a protective, loose-fitting 
shell secreted by some protozoans (especially 
foraminiferans and radiolarians). In most 
species the organic test contains inorganic ma­
terials that may be foreign objects (e.g., sand 
grains, shell fragments) or substances secreted 
by the organism (calcium carbonate or silica 
plates). Properties of the test (e.g., light trans­
mitting qualities, wall stmcture) vary with test 
form.
Tests are diverse in stmcture and can include 

external ridges and spines and intemal par- 
titions, stmctural supports, wall laminations, 
and canal systems. Some tests have a single 
opening through which cytoplasm can emerge; 
others have several openings, and some are 
penetrated by small pores for cytoplasmic ex- 
tensions. The taxonomy of the protozoan or­
der Foraminiferida is based on the stmcture 
of the test, as is that of the ciliate order 
Tintinnida, in which the test is usually called 
a lorica (q.v.).
test act, in England, Scotland, and Ireland, 
any law that made a person’s eligibility for

public office depend upon his profession of the 
established religion. In Scotland, the principle 
was adopted immediately after the Reforma­
tion, and an act of 1567 made profession of 
the reformed faith a condition of public of­
fice. Such a law was not at first necessary in 
England, where penal laws against those who 
failed to conform to the established church 
were so severe as automatically to exclude 
such persons from public life. In the more 
tolerant climate of the late 17th and 18th 
centuries, Roman Catholics and Protestant 
dissenters were normally able to practice their 
religion unmolested; but the Anglican ma­
jority’s fear of Subversion led to their being 
precluded from officeholding. The form that 
the test took in England was to make the re­
ceiving of Holy Communion according to the 
rites of the Church of England a condition 
precedent to the acceptance of office. It was 
first embodied in legjslation in 1661 as a req- 
uisite for membership of a town Corporation 
and was extended to cover all public offices by 
the Test Act of 1673. During the 18th Century 
the tests were, on the whole, less strenuously 
applied; in Scotland, only those engaged in 
education were required to make profession, 
while in England some known Protestant dis­
senters openly practiced “occasional confor- 
mity.” Roman Catholics could not do that 
and, accordingly, were still excluded from of­
fice until an act of 1828 removed the test 
and the Roman Catholic Emancipation Act 
of 1829 abolished other legal disabilities im­
posed on them. The test acts themselves were 
formally repealed in the 1860s and ’70s, and 
religious tests were abolished in the univer­
sities except in connection with degrees and 
professorships in divinity. Scottish tests were 
abolished in 1889.

In Ireland, the Anglican sacramental test was 
introduced in 1704, and English legislation on 
oaths of allegiance and religious declarations 
became valid there in 1782. All of these pro­
visions were abolished in 1871.

Article VI of the Constitution of the United 
States prescribes that “no religious test shall 
ever be required as qualification to any office 
or public trust under the United States.” A 
similar Provision is written into the constitu- 
tions of most U.S. States.
test-tube conception: see in vitro fertiliza­
tion.
Test Valley, district (borough), county of 
Hampshire, England, occupying an area of 
246 square miles (637 square km) in the 
northwestem part of the county. Situated di­
rectly north of the port of Southampton, 
Test Valley district embraces nearly the entire 
north-south length of the River Test before 
extending into low-lying chalk uplands in the 
north. The valley’s fertile agricultural land is 
interspersed with groves and forests (especially 
in the south). The locality of Andover in 
the northem part of the district has become 
its most populous centre by absorbing people 
from the Greater London area as part of a 
resettlement program. In the 14th Century An­
dover produced woolen goods, parchments, 
and silks. Contemporary Andover has paper 
milling and printing industries. Romsey, in 
the south, is an ancient parish known for its 
abbey founded by Saxons in 907. Broadlands, 
the home of the lords Palmerston (1784— 
1865) and Mountbatten (1900-79), is nearby. 
A British army training base is located west of 
Andover at Tidworth, on the border of Test 
Valley district and the county of Wiltshire. 
Pop. (1986 est.) 99,300.
testacean, any member of the protozoan or­
der Arcellinida (formerly Testacida) of the 
class Rhizopodea. Testaceans are usually en­
cased in one-chambered tests, or shells, and 
usually found in fresh water, although some­
times they occur in salt water and in mossy 
soil. The test has an underlying membrane of

Arcella vulgaris
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chitinous material that is similar to an insect’s 
exoskeleton. The outer layer may be a brown- 
ish chitinoid shell secreted by the inner layer 
(as in Arcella), sand or solid particles glued 
together (as in Difflugid), or siliceous plates 
that are secreted by cytoplasm, pushed out, 
and cemented in place (as in Euglypha). The 
genus Nebela forms its pear-shaped shell from 
the plates of other testaceans ingested as food. 
Arcella, a soil and freshwater genus, resembles 
an amoeba enclosed in a one-chambered, um- 
brella-shaped test. Reproduction is asexual, by 
division or budding, or sexual.
testament (law): see will.
Testamentum Domini, English t e s t a m e n t  
o f  t h e  l o r d , one of a series of writings 
(including the Apostolic Constitutions and the 
Apostolic Tradition of Hippolytus) that claim 
to set forth the fundamental rules of the early 
Christian Church. Originally written in Greek, 
probably in the 4th-5th Century, it survives in 
a 7th-century Syriac translation.
According to the work, the author was Jesus 

Christ, and thus it claims a higher authority 
than those works that were ascribed to the 
Apostles. It has a highly ascetic tone and im- 
poses strict regulations on Christians, who are 
pictured as set in the midst of wolves, despised 
and slighted by the careless and worldly. There 
is frequent mention of the persecuted and of 
the duty of bearing the cross. Great stress is 
laid upon virginity (although there is no sign 
of monasticism), fasting, and regulär atten­
dance at prayer of the entire clerical body and 
the more perfect of the laity.
testcross, the mating of an organism whose 
genetic constitution is unknown with an or­
ganism whose entire genetic makeup for a 
trait is known, to determine which genes are 
carried by the former. In a breed of dog, for 
example, in which the gene for black coat 
colour is dominant over (suppresses the effect 
of) the gene for red coat colour, a dog with a 
black-coloured coat may be either pure breed­
ing, with two genes for black coat colour, or 
hybrid, with one gene for black coat colour 
and one for red coat colour. To determine 
which genetic endowment the dog has, it is 
mated to a red-coated dog, which invariably 
has two genes for red coat colour only. If 
all the offspring are black, the black-coated 
parent must be pure breeding and have both 
genes for black coat colour; if some of the 
young are red, the parent must be hybrid and 
have one gene for black coat colour and one 
for red coat colour.
testegiatta, in calligraphy, the headed ascen- 
ders or plumelike terminals to b, d, h, and /, in 
particular, which became an ornamental fea­
ture of the 16th-century italic bastarda script. 
Vespasiano Amphiareo published at Venice, 
in 1554, models that combined an overdis- 
ciplined cancellaresca script with black-letter 
mercantile script mannerisms such as loops 
and running ligatures. From this hybrid the 
Vatican scriptor Gianfrancesco Cresci devel­
oped a highly cursive, free-flowing hand. His 
italic bastarda is topped off with accents at the 
end of ascenders made by doubling back at



Letter written in the testegiatta style of italic 
bastarda script by Gianfrancesco Cresci, 1572 
(Vatican Library, MS. Vat. Lat. 6185, fol. 135r)
By courtesy of the Biblioteca Apostolica Vaticana

the start of the stroke and exerting a bit of 
pressure at that point on a rather flexible nib.
tester, canopy, usually of carved or 
cloth-draped wood, over a bed, tomb, pulpit, 
or throne. It dates from the 14th Century and 
is usually made of the same material as the 
object it covers. It can be supported either by 
four posts, by two posts at the foot and a 
headpiece at the back, or by suspension from 
the ceiling. The edges may overhang and in 
some cases are decorated with incised work or 
a fabric valance. The word, derived from the 
late Latin testet (“head”), came into use in the 
Middle Ages, originally referring only to the 
vertical headpiece.
Perhaps the most notable and widespread use 

of the tester was in bed design. Sixteenth- and 
17th-century testers were frequently massive 
in construction and featured elaborate carving 
of the canopy over the bed and of its sup­
porting posts. In the 18th Century, testers over 
beds became lighter and more purely deco­
rative, in part because of the development 
of smaller, more intimate rooms in northern 
European residences. Populär in 19th-century 
England, the characteristic full tester bed fea-

Carved oak bedstead with tester, English, c. 1610; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

tured detailed front posts on a vase-turned 
section resting on block supports. Also pop­
ulär in America at the beginning of the 19th 
Century was the closely related field bed, with 
an arched tester over a light, plain framework. 
A half tester is supported only at the head of 
the bed.
testis, plural t e s t e s , also called t e s t i c l e , 
in animals, the organ that produces sperm 
{q. v.), the male reproductive cell. In humans 
the testis is either of the paired, oval-shaped

organs that produce sperm and the male hor­
mones, the androgens. They are contained 
within the scrotal sac, which is located directly 
behind the penis and in front of the anus. 
Each testis weighs about 25 grams (0.875 
ounce) and is 4 to 5 centimetres (1.6 to 2.0 
inches) long and 2 to 3 centimetres (0.8 to 
1.2 inches) in diameter. Each is covered by 
a fibrous capsule called the tunica albuginea 
and is divided by partitions of fibrous tissue 
from the tunica albuginea into 200 to 400 
wedge-shaped sections, or lobes. Within each 
lobe are 3 to 10 coiled tubules, called sem- 
iniferous tubules, which produce the sperm 
cells. Both the partitions between lobes and 
the seminiferous tubules converge in one area 
near the anal side of each testis to form what 
is called the mediastinum testis. Sperm cells 
produced in the seminiferous tubules migrate, 
by short contractions of the tubules, to the 
mediastinum testis; they are then transported 
through a complex network of canals (rete 
testis and efferent ductules) to the epididymis 
(see epididyme) for temporary storage. The 
epididymis partially surrounds the top and 
anal side of each testis.

In the embryo, the testes originate in the 
lower body cavity near the kidneys. They 
migrate to their position within the scrotum 
(q.v.) in about the seventh or eighth month of 
development in the unborn child. Descent is 
controlled by the androgen testosterone. The 
production of testosterone by the fetal testes is 
stimulated by chorionic gonadatropin, a hor­
mone secreted by the placenta. Testosterone 
secretion ceases a few weeks after birth, and 
the cells within the testes remain undeveloped 
during early childhood; during adolescence, 
gonadotropic hormones from the pituitary 
gland at the base of the brain stimulate the 
development of tissue, so that it becomes ca­
pable of producing sperm and androgens.

The seminiferous tubules, in which the sperm 
are produced, comprise about 90 percent of 
the testicular mass. In the young male, the 
tubules are simple and composed of undevel­
oped sperm-producing cells (spermatogonia) 
and the Sertoli cells. In the older male, the 
tubules become branched, and spermatogonia 
are changed into the fertile sperm cells after 
a series of transformations called spermato- 
genesis (q.v.). The Sertoli cells found in both 
young and adult males mechanically support 
and protect the spermatogonia.
Cells known as interstitial cells, or Leydig 

cells, located beneath the tunica albuginea, 
in the septal walls, and between the seminif­
erous tubules, are thought to secrete andro­
gens. The Leydig cells are irregularly shaped 
and commonly have more than one nucleus. 
Frequently they contain fat droplets, pigment 
granules, and crystalline structures; the Ley­
dig cells vary greatly in number and appear­
ance among the various animal species. They 
are surrounded by numerous blood and lym- 
phatic vessels, as well as by nerve fibres. The 
secretion of androgens is controlled by the 
pituitary hormones.

In animals that breed seasonally, such as 
sheep and goats, the testes regress completely 
during the nonbreeding season and the sper­
matogonia return to the state found in the 
young, sexually immature males. Frequently 
in these animals the testes are drawn back 
into the body cavity except in the breeding 
season, when they again descend and mature; 
this process is known as recrudescence.
testosterone, an organic compound belong- 
ing to the steroid family and occurring as the 
androgenic, or masculinizing, hormone pro­
duced by the testis. Testosterone is responsi­
ble for development of the male sex organs 
and such masculine characteristics as facial 
hair and deepening of the voice. The hor­
mone was isolated from testicular extracts in 
1935, after it had been shown that they con­
tain an androgen more potent than andros-
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terone, which had been obtained from urine 
in 1931. Androsterone was later shown to be a 
biochemical product (a metabolite) of testos­
terone. Testosterone can be manufactured by 
Chemical and microbiological modification of 
inexpensive steroids, such as diosgenin. It is 
used clinically for treatment of testicular in- 
sufficiency, the suppression of lactation, the 
therapy of certain types of breast cancer, and 
the treatment of frigidity in women.
Testudinidae, family of terrestrial turtles, or 
tortoises (order Chelonia). The group is closely 
related to turtles in the family Emydidae. The 
approximately 40 species are characterized by 
heavy domed shells, elephantine limbs, and 
slow-moving, herbivorous habits. The family 
is widespread in South America and Africa, 
and representatives occur in warm regions of 
North America, Europe, and Asia. The best 
known members of the family are the giant 
tortoises of the Galäpagos Islands and the go- 
pher tortoises of the American south and west.
tetanus, also called l o c k j a w , acute infec- 
tious disease of humans and other animals, 
caused by toxins elaborated by the anaerobic 
(living without free oxygen) bacillus Clostrid­
ium tetani and characterized by rigidity and 
spasms of the voluntary muscles. The almost 
constant involvement of the jaw muscles ac­
counts for the populär name of the disease.

Spores of Clostridium are distributed widely 
in nature, especially in topsoil, and may enter 
the body through any wound, even a super­
ficial abrasion; puncture wounds and deep 
lacerations are particularly dangerous because 
they provide the oxygen-free environment 
needed for growth of the microorganism.

Both the occurrence and severity of tetanus 
are determined by the amount of toxin pro­
duced and the resistance of the host. The 
neurotoxic component, tetanospasmin, is one 
of the deadliest poisons known. It is exereted 
by the bacterial cells and transported via the 
bloodstream from the local focus of infection 
to the ganglion cells of the anterior horn of the 
spinal cord, which are then stimulated. The 
neurotoxin is believed to act on the synthesis 
and liberation of acetylcholine, a substance 
having a key role in the synaptic transmission 
of nerve impulses throughout the body. The 
clinical expression of central nervous System 
Stimulation consists of fairly constant rigid­
ity of muscle groups, frequently and unpre- 
dictably punctuated by tonic spasms. Local 
tetanus, confined approximately to the area of 
injury, may occur as the only Symptom or as 
a precursor to generalized affection.

The incubation period is quite variable in 
length—from two days to two weeks in most 
cases but sometimes up to three months. In 
general, the longer the incubation period, the 
milder will be the disease. The use of tetanus 
antitoxin prevents or delays the development 
of Symptoms but is of limited value in therapy. 
Treatment usually includes administration of 
antibiotics, sedatives, and muscle relaxants. In 
very severe cases, curare is used. This drug par- 
alyzes all the skeletal muscles so that they can 
no longer contract and thus ends the painful 
tonic spasms and convulsions. Because curare 
also paralyzes the breathing muscles, artificial 
Ventilation becomes necessary, by means ei­
ther of an iron lung or a positive-pressure ma­
chine, which blows air into the lungs through 
a tube inserted into the trachea. After a few 
weeks, when the disease is curtailed, the curare 
treatment is stopped and the patiënt begins to 
breathe on his own again.

Passive protection with tetanus antitoxin 
should be administered in all cases of in- 
juries that may be contaminated by clostridial 
spores. Active immunization with tetanus tox- 
oid (prepared by Chemical modification of 
toxin) is a relatively slow process, requiring
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weeks or months to become effective, and 
must be renewed at least every four years. A 
first dose should be given to every accident 
victim, followed by two more doses several 
months later. This applies also to persons who 
have recovered from tetanus, for an attack of 
the disease does not confer immunity.
tetany, a type of cramp which is a Symptom 
of metabolic imbalance. The muscles of the 
hands and feet cramp rhythmically, and there 
may be spasms of the larynx with difficulty 
in breathing, nausea, vomiting, convulsions, 
and considerable pain. Tetany may be caused 
by too little calcium, potassium, or magne­
sium in the circulation or by an over-acid 
or over-alkaline condition of the body. These 
conditions may accompany poorly controlled 
hypoparathyroidism, hypophosphatemia, os- 
teomalacia, renal disorders, or malabsorption 
syndromes. Treatment is directed at restoring 
metabolic balance, as by intravenous admin­
istration of calcium in cases of hypocalcemia 
(calcium deficiency).
Tete, port city, west-central Mozambique, 
eastem Africa. Tete is situated on the right 
bank of the Zambezi River near the rich coal 
mines of Moatize. Under Portuguese influence 
Tete had become a market centre for ivory 
and gold by the mid-17th Century. Given a 
town charter in 1761, it became a city in 
1959. It is connected to the Indian Ocean by 
railway to the port of Beira and by the Zam­
bezi Raver.

The surrounding region rises in elevation to 
the north, where the Angonia and Tete high­
lands are located. The Zambezi River and its 
tributary, the Lüia River, traverse the area. 
About 80 miles (125 km) northwest of Tete 
is the Cabora Bassa dam and hydroelectric- 
power project on the Zambezi River; Lake 
Cabora Bassa, created by the dam, extends 
about 150 miles (240 km) west to the Zambian 
border. The Cabora Bassa project supplies 
power to South Africa, Maputo city, Tete, and 
the bituminous coal mines at Moatize. The 
climate and soils of the Angonia Highlands 
favour some cattle raising and the cultivation 
of cassava and sorghum. There are deposits of 
bauxite, gold, manganese, and titanium in the 
area. Pop. (1986 est.) 56,178.
Tetens, Johannes Nikolaus (b. Sept. 
16, 1736, Tetenbüll, South Schleswig [Ger­
many]—d. Aug. 15/19, 1807, Copenhagen, 
Den.), German psychologist, mathematician, 
economist, educator, and empiricist philoso­
pher who strongiy influenced the work of Im­
manuel Kant.

Tetens became professor of physics at Büt- 
zow University in 1760 and five years later was 
made director of the Pädagogium (“Academy”) 
there. In 1776 he was appointed professor of 
philosophy at the University of Kiel, where he 
later held the chair of mathematics. He gave 
up teaching in 1789 to enter public service, 
becoming assessor and then councillor of state 
and deputy in the Danish Ministry of Finance 
in Copenhagen.

Tetens’ major work, Philosophische Versuche 
über die menschliche Natur und ihre Entwick­
elung (1777; “Philosophical Experiments on 
Human Nature and Its Development”), shows 
the influence of Kant’s Dissertation (1770). 
The Philosophische Versuche, essentially an 
investigation of the origin and structure of 
human knowledge, was the most important 
philosophical work written in Germany dur­
ing the period immediately prior to the publi­
cation of the Critique of Pure Reason in 1781 
by Kant, who valued Tetens’ work highly. 
Kant reiterated Tetens’ emphasis on the im­
portance of empirical foundations for philo­
sophical studies. He was also influenced in 
the construction of his own theory of hu­

man knowledge by Tetens’ threefold division 
of consciousness into the faculties of feeling, 
will, and understanding. By the last category 
he referred to the faculty of forming and com­
bining ideas.

Tetens subsequently became the only major 
German thinker to embrace, with some mod­
ifications, the empirical psychology then in 
style in Great Britain and France, particularly 
as found in the work of David Hume. Tetens 
also wrote Über die allgemeine spekulativische 
Philosophie (1775; “On General Speculatiye 
Philosophy”).
Tethys, one of the eight large, regulär satel­
lites of Saturn. Essentially composed of pure 
water ice, Tethys has a diameter of 1,060 km 
(657 miles). It orbits Saturn at a distance of 
294,660 km (182,689 miles) and is involved 
in an orbital resonance with Mimas such that 
it completes precisely one orbit for every two 
of Mimas’ orbits. Tethys possesses two note­
worthy features. The first of these is a long 
crack extending along three-quarters of the 
satellite’s circumference and forming 5 to 10 
percent of its surface. It is theorized that the 
crack was produced by freezing and expan­
sion of the water that composes the satellite’s 
interior. The second notable feature is a crater 
that measures 400 km (250 miles) in diameter 
and has a large central peak.
Tethys Geosyncline, an enormous, east- 
west-trending trough in the Earth’s crust dur­
ing pre-Tertiary time (prior to 66.4 million 
years ago). The trough formed a seaway that 
separated Europe and Africa and continued 
eastward, through the Middle East and across 
southem Asia, where it passed north of the 
Indian Shield and then southeastward into 
Myanmar (Burma).

Tethys was the principal geosyncline of 
Mesozoic time (from 245 million to 66.4 mil­
lion years ago), and marine strata of this age 
occur in many mountain systems that were 
produced by the deformation and uplift of 
its constituent Sediments. Examples include 
the European Alps, mountain beits of Turkey 
and Iran, and all of the principal Himalayan 
ranges. Faunal affinities are common among 
the marine fossils of these diverse mountains, 
clearly indicating the continuous character of 
Tethys at that time. Extensive volcanism and 
wide variations of facies (rock characteris­
tics) in Late Cretaceous time (about 80 mil­
lion years ago) reflect the onset of orogenic 
(mountain-building) activity, which ended the 
history of Tethys as a seaway of hemispheric 
dimensions. The modem Mediterranean Sea 
is in certain respects a geosynclinal remnant, 
however.
Tetley, Glen (b. Feb. 3, 1926, Cleveland, 
Ohio, U.S.), American dancer, choreographer, 
and ballet director.

Tetley began dancing in 1945, training with 
Hanya Holm, Helen Platova, and others. He 
performed in Broadway musicals as well as 
with Companies as diverse as the American 
Ballet Theatre and the Martha Graham Com­
pany. His first choreography was for Pierrot 
Lunaire, and it gained him a position as guest 
artist with the Netherlands Dance Theatre
(1962), of which he soon became the artistic 
codirector.

In 1969 he formed his own Company, only 
to retum to the Netherlands Dance Theatre 
as director. From 1974 to 1976 Tetley served 
as director of the Stuttgart Ballet. Some of his 
best-known works are Mutations (1970), Le 
Sacre du Printemps (1974), Daphnis and Chloe 
(1975), The Tempest (1979), Contredances
(1979), Summer’s End (1980), Dances of Al- 
bion, Dark Night: Glad Day (1980), Mur der er 
Hope of Women (1983), and Revelation and 
Fall (1984).
Tetmajer (Przerwa), Kazimierz (b. Feb. 11, 
1865, Ludzmierz, Galicia [now in Poland]-— 
d. Jan. 18, 1940, Warsaw), poet and short­

story writer who was a member of the Young 
Poland movement.

Much of his lyric poetry received publication 
in the Krakow periodical Zycie (“Life”). His 
nostalgie and pessimistic Poezje (“Poetry”), 
published in eight series between 1891 and 
1924, shows the influence of the Romantic 
poet and playwright Juliusz Slowacki and of 
French and Belgian verse. His five volumes 
of sketches and tales, Na skalnym Podhalu 
(1903-10; Tales of the Tatras), are considered 
his best work. Based in part on ancient legends 
of the area of the Tatras mountains, these 
colourful stories describe the mountaineers, 
their violent lives, and their intense love of 
freedom.
Teton Range, segment of the northem Rocky 
Mountains in the United States, extending 
southward for 40 miles (64 km) across north­
westem Wyoming, from the southem bound­
ary of Yellowstone National Park to Teton 
Pass. Some foothills reach into southeastem 
Idaho. Many peaks exceed 12,000 feet (3,700 
m); Grand Teton (13,766 feet [4,196 m]) is 
the highest point, towering 7,000 feet (2,130 
m) above Jackson Hole, a fertile valley and 
noted ski-resort area at its eastem base. The 
range serves as a source for the Teton River, 
and much of it lies within the Grand Teton 
National Park and the Teton and Targhee na­
tional forests.

The first recorded exploration of the moun­
tains, in 1808 by John Colter, a member of 
the Lewis and Clark Expedition, was followed 
by an era of fur trapping in the vicinity. On 
July 29, 1872, the first ascent of the challeng- 
ing Grand Teton was made by Nathaniel P. 
Langford and James Stevenson. Early 19th- 
century French fur trappers referred to the 
South, Middle, and Grand (higher) eminences 
as les trois tétons (“the three breasts”), hence 
the name.
Tétouan, also spelled t e t u ä n , city, north- 
central Morocco. It lies along the Wadi Mar­
tin, 7 miles (11 km) from the Mediterranean 
Sea. The city stands on a rocky plateau de- 
tached from the southem flank of Mount 
Dersa. The Roman settlement of Tamuda 
stood immediately above the present-day city. 
Tétouan was inhabited in the 9th Century 
by the Idrisids and in the 14th Century was

The marketplace at Tétouan, Mor.
Picturepoint, London

fortified by Marinids. Its fortress became a 
corsair stronghold and was later destroyed by 
the Spanish. In the 16th Century Tétouan was 
populated by Moorish Andalusian refugees. 
Spanish troops captured it in 1860 and again 
in 1913. In 1956 it was retumed to Mo­
rocco. The Moorish-Andalusian old city is 
surrounded on three sides by walls containing 
36 mosques and sanctuaries and seven gates. 
It is a commercial centre with an economy 
based on crafts and light manufacturing. It is 
known as a cultural centre with a school of



music, several artisan schools, national muse­
ums of archaeology and traditional arts, and 
an archival library. It is connected by road 
with Tangier (Tanger), al-Hoceüma, and Ouez- 
zane. Cereals (primarily wheat), citrus fruits, 
tea, sheep, goats, and cattle are raised in the 
surrounding area, and cork and olive trees are 
also cultivated. Pop. (1982) city, 199,615.
tetra, any of numerous attractively coloured 
freshwater fishes of the characin family, 
Characidae, often kept in home aquari­
ums. Tetras are characteristically small, lively, 
hardy, and unaggressive. They are native to 
South America and Africa. Tetras are egg lay­
ers and breed, as do most other characins, 
by scattering their eggs among aquatic plants. 
The name tetra was derived from a genus 
name, Tetragonopterus, once applied to a 
large number of characins. The tetras found

Glowlight tetras (H em igram m u s  eryth rozonu s )

Jane Burton— Bruce Coleman Ltd.

in pet shops are now placed in several genera, 
such as Hemigrammus, Hyphessobrycon, and 
Mimagoniates, but the term tetra, though of 
no scientific significance, continues as a con- 
venient populär name. Well-known species of 
tetras include the following:

The black tetra (Gymnocorymbus ternetzi), 
also called blackamoor, or petticoat fish, is 
a deep-bodied fish that is 4-7.5 cm (1.5-3 
inches) long. When small, it is marked with 
black on its hind parts and dorsal and anal 
fins; the black fades to gray as the fish in­
creases in size.

The glowlight tetra {Hemigrammus erythro­
zonus) is a hardy fish that grows up to 4.5 cm 
(1.75 inches) long and has a shining red stripe 
along each side of its body.

The neon tetra {Paracheirodon, or Hyphes­
sobrycon, innesi) is a slender fish that is very 
populär with aquarium owners. It grows to a 
length of 4 cm (1.6 inches), its hind parts are 
coloured a gieaming red, and its sides have a 
neonlike blue-green stripe. The Cardinal tetra 
(Cheirodon axelrodi) of Brazil is similar but 
with more red on its body.
The silver tetra (Ctenobrycon spilurus) is a 

deep-bodied fish that is flattened sidewise; it 
grows to 9 cm (3.5 inches) and is silvery in 
colour.
The Buenos Aires tetra {Hemigrammus cau- 

dovittatus) grows to 9 cm (3.5 inches); it has 
reddish fins and a dark, lengthwise stripe on 
each side that widens to a diamond-shaped 
spot on ew h side of the tail root.
tetracarbonylnickel, highly flammable, toxic 
liquid compound of nickel {q.v.).
tetrachloroethane, either of two isomeric 
colourless, dense, water-insoluble liquids be- 
longing to the family of organic halogen com­
pounds.

One isomer, 1,1,2,2-tetrachloroethane, also 
called acetylene tetrachloride, is highly toxic. 
Almost the entire production of the com­
pound is consumed in manufacturing chlo- 
rinated solvents, especially trichloroethylene 
and tetrachloroethylene; it has minor uses as 
a solvent and as an insecticide, particularly 
against the greenhouse white fly. It is made

by the reaction of acetylene and chlorine. The 
other isomer, 1,1,1,2-tetrachloroethane, has 
no commercial application.
tetrachloroethylene, also called p e r c h l o r o - 
e t h y l e n e , a colourless, dense, nonflammable, 
highly stable liquid belonging to the family 
of organic halogen compounds, a powerful 
solvent for many organic substances. By the 
mid-20th Century, tetrachloroethylene had be­
come the most widely used solvent in dry 
cleaning (displacing carbon tetrachloride and 
trichloroethylene) and was also commonly 
used for cleaning metal objects in vapour- 
degreasing apparatuses. Its broad acceptance 
has been based upon its nonflammability and 
low toxicity. Small quantities are employed as 
a vermifuge, particularly against hookworm.

Tetrachloroethylene was first prepared in 
1821 by the English chemist and physi­
cist Michael Faraday; it has been commer­
cially manufactured since about 1910, mostly 
from trichloroethylene, although numerous 
other processes have been investigated. Tetra­
chloroethylene is denser than water and prac- 
tically insoluble in it.
tetrachloromethane: see carbon tetrachlo­
ride.
tetrachord, musical scale of four notes, 
bounded by the interval of a perfect fourth 
(an interval the size of two and one-half 
steps, e.g., c-f). In ancient Greek music the 
descending tetrachord was the basic unit of 
analysis, and scale Systems (called the Greater 
Perfect System and the Lesser Perfect System) 
were formed by joining successive tetrachords. 
Only the outer notes of each tetrachord were 
fixed; the position of the inner pitches deter­
mined the genus of the tetrachord. The basic 
form was the diatonic genus {e.g., a-g-f-e); 
its modifications formed the chromatic (a- 
ftt-f-e) and enharmonic (a-f-e+-et|, with e+ 
being a pitch between et] and f ) genera. The 
Greek theorist Cleonides {c. 2nd Century a d ) 
discusses the tetrachord and its genera.

In Western music, the tetrachord is an as- 
cending series of four notes. Two disjunct 
tetrachords (those without a common tone), 
each with the interval arrangement of tone, 
tone, semitone, combine to form the major 
scale. Thus the tetrachords c-d -e-f and g-a- 
b-c' form the scale built on c.
Tetractinella, genus of extinct brachiopods 
(lamp shells) found as fossils in Triassic ma­
rine rocks (the Triassic period lasted from 245 
million to 208 million years ago). Its distinc­
tive shell has prominent ribs and intervening 
troughs radiating from its apex and margins 
extending in a weblike fashion between the

Tetractinella
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor

ribs; the shell is compressed in profile. One 
species of Tetractinella is an excellent example 
of a phenomenon known as homeomorphy, 
in which an organism simulates an unrelated 
organism in form and function. Tetractinella 
trigonella, a Middle Triassic species from 
Italy, is remarkably similar to the unrelated
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Cheirothyris fleuriausa, from the Late Jurassic 
(about 150 million years ago) marine rocks of 
Germany. The two forms are separated by a 
great geographic distance and by a large span 
of time.
tetracycline, any of six antibiotic com­
pounds—Chlortetracycline, Oxytetracycline,
tetracycline, methacycline, demethylchlortet- 
racycline, and doxycycline—synthesized by 
several species of Streptomyces'bacteria found 
in soil. These drugs, which act by interfering 
with the ability of microorganisms to produce 
certain vital proteins, have a broad Spectrum 
of antibiotic activity—i.e., they are effective 
against a large number of bacterial species 
as well as other types of microorganisms. 
Among the microorganisms sensitive to the 
tetracyclines are those that cause various eye 
infections, rickettsial infections, respiratory in­
fections, cholera, chlamydia, and one form of 
pneumonia.
tetradymite, a sulfide mineral of bismuth 
and tellurium (Bi2Te2S). It is commonly found 
in gold-quartz veins and contact-metamorphic 
deposits, as in Idu, Japan; Sorata, Bol.; Bo­
liden, Swed.; and Boulder county, Golo. Te­
tradymite is classified in a group of metallike 
sulfide minerals closely resembling each other 
in physical properties and in the hexagonal 
symmetry of their crystals. For detailed phys­
ical properties, see sulfide mineral (table).
tetraethyl pyrophosphate, an organic phos- 
phorus compound used as an insecticide, par­
ticularly for the control of aphids and red 
Spider mites. Tetraethyl pyrophosphate is ex­
tremely poisonous to humans, the toxic effects 
being similar to those of parathion. It decom- 
poses in water to nontoxic esters of phosphoric 
acids.

Consult the i n d e x  first

tetraethyllead, an organometallic com­
pound, the chief antiknock agent for automo- 
tive fuels. It is manufactured by the action of 
ethyl chloride on a powdered alloy of lead and 
sodium. The compound is a dense, colourless 
liquid that is quite volatile, boiling at about 
200° C (400° F).
For use as an antidetonant {i.e., antiknock 

agent), tetraethyllead is added to gasoline in 
quantities not exceeding 3 cubic cm (0.2 cubic 
inch) per gallon; a small quantity of ethylene 
dibromide and sometimes ethylene dichloride 
is added to prevent accumulation of lead de­
posits in the engine. Tetraethyllead can cause 
acute or chronic lead poisoning if inhaled or 
absorbed through the skin. Its use declined 
markedly during the 1970s because the prod­
ucts of its combustion are toxic and detrimen- 
tal to catalytic devices that were introduced to 
nullify other objectionable components of the 
exhaust gases of engines.
tetrafluoroethylene, a colourless, odourless, 
faintly toxic gas belonging to the family of 
organic halogen compounds, the starting ma­
terial in the manufacture of polytetrafluo- 
roethylene {q.v.), a valuable synthetic resin.

Tetrafluoroethylene is produced by heating 
chlorodifluoromethane, which is made from 
chloroform by its reaction with hydrogen flu­
oride in the presence of antimony pentachlo- 
ride; chlorodifluoromethane (known by sev­
eral trade names, of which the oldest is Freon 
22) is used as a refrigerant in small air condi- 
tioners. Tetrafluoroethylene is flammable and, 
under certain conditions, explosive. It is prac- 
tically insoluble in water but is appreciably 
soluble in acetone.
tetragonal System, one of the structural 
categories to which crystalline solids can be 
assigned. Crystals in this system are referred
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to three mutually perpendicular axes, two of 
which are equal in length. If the atoms or 
atom groups in the solid are represented by 
points and the points are connected, the re­
sulting lattice will consist of an orderly stack- 
ing of blocks, or unit cells. The tetragonal 
unit cell is distinguished by an axis of 4-fold 
symmetry, about which a rotation of the cell 
through an angle of 90° brings the atoms into 
coincidence with their initial positions. Beta- 
tin (white tin), rutile, calomel, cassiterite, zir- 
con, chalcopyrite, and wulfenite crystallize in 
the tetragonal system.
Tetragrammaton, the four Hebrew letters, 
YHWH, in the name of God. See Yahweh.
Tetragraptus, genus of extinct graptolites 
(colonial animals related to the chordates) 
that occur as fossils in marine rocks of the 
Lower Ordovician (the Ordovician Period be-

Tetragraptus serra, from Levis Shale, Quebec, Can.
By courtesy of the Buffalo Museum of Science, Buffalo, N.Y.

gan 505,000,000 years ago and lasted 67,000,- 
000 years). The genus is a useful guide, or 
index, fossil for the Lower Ordovician; long- 
distance correlations between rock units are 
possible employing the many known Tetra­
graptus species. As its name implies, Tetra­
graptus is distinguished by its four branches, 
which are suspended from a thin filamentous 
support.
tetrahedrite, common sulfosalt mineral, an 
antimony sulfide of copper, iron, zinc, and sil­
ver [(Cu,Fe,Zn,Ag)12Sb4S13], that is an impor­
tant ore of copper and sometimes of silver. It

Tetrahedrite with pyrite from Zacatecas, Mex.
By courtesy of the Field Museum of Natural History, Chicago; 
photograph, John H. Gérard— EB Inc.

forms gray to black metallic crystals or masses 
in metalliferous hydrothermal veins. Tetra­
hedrite forms a solid solution series with the 
similar mineral tennantite, in which arsenic 
replaces antimony in the molecular structure. 
It is found in important quantities in Switzer­
land, Germany, Romania, Czechoslovakia, 
France, Peru, and Chile, and both minerals 
occur in large amounts in Colorado, Idaho,

and other localities in the westem United 
States.

For detailed physical properties, see sulfosalt 
(table).
tetrahydrocannabinol, abbreviated thc, ac­
tive constituent of marijuana and hashish that 
was isolated from the Indian hemp plant 
0Cannabis sativa) and synthesized in 1965. 
Beginning in the late 1960s, when thc became 
available for research, scientists attempted to 
measure accurately the effects of cannabis and 
to study its short- and long-term action on the 
body. For the known effects of the dmg, see 
marijuana.
tetrameter, line of poetic verse that consists 
of four metrical feet. In English versification, 
the feet are usually iambs (an unstressed syl­
lable followed by a stressed one, as in the
word be| cause), trochees (a stressed syllable 
followed by an unstressed one, as in the word
ti|ger), or a combination of the two. Iambic 
tetrameter is, next to iambic pentameter, the 
most common metre in English poetry; it is 
used in the English and Scottish traditional 
ballads, which are usually composed of four- 
line stanzas of altemating iambic tetrameter 
and trimeter.
tetraodontiform, any member of the order 
Tetraodontiformes, a group of bony, primar­
ily tropical, marine fishes containing about 
320 species in 11 families. Included among 
this group are the triggerfishes, puffers, and 
porcupine fishes.

A brief treatment of tetraodontiforms fol­
lows. For füll treatment, see macropaedia: 
Fishes.

Most tetraodontiforms, which comprise 
about 5 percent of all tropical fish, are bottom 
dwellers, and they have developed a number 
of specializations for acquiring food. Teeth, 
for example, are well developed and in some 
species form parrotlike beaks with which to 
scrape at rock and corals or to crush mollusks 
and crustaceans. Boxfishes blow jets of water 
onto the bottom floor to expose burrowing 
worms and other invertebrates. Members of 
the superfamily Triacanthodidae (spikefishes 
and triple spines) have long snouts, with which 
to poke into holes and crevices, and rudi- 
mentary teeth, probably as a result of feeding 
on the scales o f other bottom-dwelling fishes. 
Some species eat spiny sea urchins, clams, and 
even oysters. The huge ocean sunfish, which 
has massive teeth, feeds extensively on jelly- 
fishes and other soft-bodied invertebrates.

Tetraodontiforms are distinguished by a small 
gill slit on the side of the head, a small mouth, 
and massive teeth. Their scales may be over­
lapping (triacanthoids and balistoids), sutured 
(ostraciontoids), or developed as sharp spines 
(puffers and diodontoids). The skin is some­
times thick and hard. Tetraodontiforms swim 
by rowing their soft dorsal and anal fins; their 
pectoral fins vibrate constantly, giving them 
great control.

Tetraodontiforms have little commercial 
value, although their flesh may be esteemed 
by local groups. Many species are poisonous 
during certain times of the year. These fishes 
have to be carefully cleaned prior to cooking. 
Of the nonpoisonous varieties, the flesh of cer­
tain triggerfishes and trunkfishes is considered 
particularly delectable. The skins of boxfishes 
and puffers are often dried as curios.
Tetraonidae, the grouse family, a bird family 
(order Galliformes) that includes the grouse 
and the ptarmigan {qq.v.).
tetrarch (Greek: “ruler of a quarter”), in 
Greco-Roman antiquity, the ruler of a prin­
cipality; originally the ruler of one-quarter of 
a region or province. The term was first used 
to denote the govemor of any of the four 
tetrarchies into which Philip II of Macedon 
divided Thessaly in 342 bc—namely, Thes-

saliotis, Hestiaeotis, Pelasgiotis, and Phthiotis. 
(These may, however, have constituted a re­
vival of a division of earlier origin.) Later, 
the term tetrarchy was applied to the four 
divisions of Galatia before its conquest by the 
Romans (169 bc).

In later times the title of tetrarch became fa­
miliar as the one bome by certain Hellenized 
miers of petty dynasties in Syria and Pales­
tine, whom the Romans allowed to exercise 
a measure of independent sovereignty. In this 
application it lost its original precise sense and 
meant only the mier of a divided kingdom 
or of a district too unimportant to justify 
a higher title. After the death of Herod the 
Great (4 bc) his realm was shared among his 
three sons: the chief part, including Judaea, 
Samaria, and Idumaea, feil to Archelaus, with 
the title of ethnarch; Philip received the north­
east of the realm and was called tetrarch; and 
Galilee was given to Herod Antipas, who also 
was called tetrarch. These three sovereignties 
were reunited under Herod Agrippa from ad  
41 to 44.
Tetrazzini, Luisa (b. June 29, 1871, Flor­
ence—d. April 28, 1940, Milan), one of the 
finest coloratura sopranos of her time.

In Florence, Tetrazzini studied with her sis­
ter Eva, a successful dramatic soprano, and at 
the Liceo Musicale, making her debut in 1895 
as Inez in Meyerbeer’s opera L ’Africaine. Af­
ter her well-received debut, Tetrazzini sang in 
Rome and other Italian music centres with a 
success that led to tours as far away as Russia, 
Mexico, and South America. She first sang at 
Covent Garden in London in 1907, as Violetta 
in Verdi’s La traviata. Her New York City 
debut was at the Manhattan Opera House in 
1908, and she sang with the Chicago Opera in 
1913-14. The greatest period of her operatic 
career was before World War I, although she 
appeared in recitals after the war and taught 
singing in Milan.

Tetrazzini’s voice was light in quality. Critics 
held that she was a poor actress, a characteris­
tic shared by most Italian singers of her time. 
Her vocal technique, however, was stunning 
and remained so very nearly until her death. 
She described her career in My Life of Song 
(1921) and published another book, How to 
Sing, in 1923. Chicken tetrazzini was named 
in her honour.
Tetricus, Gaius Pius Esuvius (fl. 3rd Cen­
tury), rival Roman emperor in Gaul from 270 
to 274. He was a Gallic noble related to the 
emperor Victormus and Victorinus’ mother, 
Victoria. Upon the murder of Victorinus, Tet­
ricus, who was govemor of Aquitania, was 
proclaimed emperor, apparently backed by 
the influence and money of Victoria. During 
his short reign, the monetary inflation of the 
3rd Century reached its peak. Gaul experi- 
enced extensive invasions by Germanic tribes, 
and Tetricus was threatened by successive mu- 
tinies. When the emperor Aurelian (reigned 
270-275) appeared in Gaul with an army, 
Tetricus concluded a private treaty with him, 
then deserted to him during the battle. Par- 
doned by Aurelian, Tetricus was appointed 
govemor of southem Italy.
tetrode, electronic vacuum tube with four 
electrodes. In addition to the cathode, anode, 
and control grid, as in the triode (q.v.), an ad­
ditional grid, the screen grid, is placed between 
control grid and plate. The screen grid acts as 
an electrostatic shield to protect the control 
grid from the influence of the plate when its 
potential changes. Although the pentode (q.v.) 
has replaced the tetrode in most vacuum tube 
functions, a specially designed tetrode, called 
the beam-power tube, finds extensive use in 
power amplification. A special form of tetrode 
is the dynatron, a vacuum tube that is op­
erated with screen grid voltage higher than 
plate voltage so that the tube exhibits negative 
resistance {i.e., plate current decreases when



plate voltage increases), a useful characteristic 
in oscillator circuits.
Tetschen (Czechoslovakia): see Decin. 
Tetuan (Morocco): see Tétouan.
Tetuän, Leopolde O’Donnell, duque de
(duke of): see O’Donnell, Leopoldo.
Tetum, also spelled tetun , or tettum , peo­
ple indigenous to the narrow central section 
of Timor, eastemmost of the Lesser Sunda Is­
lands, Indonesia, numbering 150,000 in 1976. 
Of Melanesian and Indonesian-Malay stock, 
the Tetum may be descendants of invaders 
who brought Indonesian culture to Timor. 
The Tetum speak a Malayo-Polynesian di­
alect and practice slash-and-bum cultivation 
of com (maize), sweet potatoes, dry rice, and 
vegetables. Fields are sown around a com 
shrine. They also raise pigs and a few buffalo. 
The basic social and economic unit is the 
household, which usually consists of an ex­
tended family. The Tetum village, composed 
of large houses built on piling, is govemed by 
a headman, who in tum is supervised by a 
chief. Both men and women play distinctive 
and important parts in agricultural rituals. Be- 
lieving that women represent the sacred world 
and men the secular, the Tetum observe com­
plex rites that are meant tö join the sacred 
and secular worlds, thus ensuring a good har­
vest. Religious shamans, female or male, act 
as Interpreters of spirits. Tetum clan descent 
is usually patrilineal. Polygamy has died out 
under the influence of Christianity.
Tetzel, Johann, Tetzel also spelled tezel 
(b. c. 1465, Pima, Saxony—d. Aug. 11, 1519, 
Leipzig), German Dominican friar whose 
preaching on indulgences, considered by many 
of his contemporaries to be an abuse of the 
sacrament of penance, sparked Martin Lu­
ther’s revolt.

After entering the Dominican order at 
Leipzig, Tetzel was appointed inquisitor for 
Poland (1509) and later for Saxony. His expe­
riences as a preacher of indulgences, especially 
between 1503 and 1510, led to his appoint-

Tetzel, engraving by N. Brühl after a 
contemporary portrait
Archiv fur Kunst und Geschichte, Berlin

ment as commissary by Albert, archbishop of 
Mainz, who, deeply in debt to pay for a large 
accumulation of benefices, had to contribute 
a considerable sum toward the rebuilding of 
St. Peter’s in Rome. Albert obtained permis- 
sion from Pope Leo X to conduct the sale of 
a special plenary indulgence (i.e., remission of 
all temporal punishment of sin), half of the 
proceeds of which Albert was to claim to pay 
the fees of his benefices. In effect, Tetzel be­
came a salesman whose product was to cause 
a scandal in Geimany that evolved into the 
greatest crisis (the Reformation) in the history 
of the Westem Church.

Tetzel preached for the indulgence in the 
German dioceses of Meissen (1516), Magde­
burg, and Halberstadt (1517), but he was for­
bidden to do so in Wittenberg by the elector 
Frederick III the Wise of Saxony. Tetzel’s 
preaching at Jüterbog, near Wittenberg, in the 
spring of 1517 provoked Luther’s Ninety-five

Theses at Wittenberg on Oct. 31, 1517, at- 
tacking the system of indulgences. In reply, 
an uncompromising 50 theses under Tetzel’s 
name (but composed by the theologian Kon- 
rad Wimpina) were published in May 1518. 
At the end of 1518 Tetzel withdrew to Leipzig 
priory, where he died.

Tetzel was not a profound theologian and was 
severely criticized for his unorthodox teaching 
on indulgences for the dead. His view that 
gifts secured this indulgence, together with the 
financial transactions surrounding the preach­
ing of it, was symptomatic of the abuses that 
provoked the Reformation.
Teutates, also spelled toutates (Celtic: 
“God of the People”), important Celtic de­
ity, one of three mentioned by the Roman 
poet Lucan in the Ist Century a d ; the other 
two were Esus (“Lord”) and Taranis (“Thun- 
derer”). According to later commentators, 
victims sacrificed to Teutates were killed by 
being plunged headfirst into a vat filled with 
an unspecified liquid, which may have been 
ale, a favourite drink of the Celts. Teutates 
was identified with both the Roman Mercury 
(Greek Hermes) and Mars (Greek Ares). He 
is also known from dedications in Britain, 
where his name was written Toutates. The 
Irish Tuathal Techtmar, one of the legendary 
conquerors of Ireland, has a name that comes 
from an earlier form, Teuto-valos (“Ruler of  
the People”); he may have been an epony- 
mous deity of the district that he is reputed to 
have conquered, but he was probably just an­
other manifestation of the great god Teutates.

Consult the index  first

Teutoburger Wald, English teutoburg 
forest, westemmost escarpment of the We­
serbergland (Weser Hills) in northeastern 
North Rhine-Westphalia Land (state), north­
westem Germany. Its wooded limestone and 
sandstone ridges curve from the Ems River 
valley southeastward in an arc approximately 
60 miles (100 km) lorig and 4 to 6 miles (6 to 
10 km) wide around the north and northeast 
sides of the Münsterland basin. The highest 
point in the Teutoburger Wald, the Velmer- 
stot, rises to an elevation of 1,535 feet (468 
m) at the southeastem end where the range 
meets the Eggegebirge (Egge Mountains). The 
city of Bielefeld, a diversified industrial centre 
most famous for its linen textiles, is situated 
at an important pass through the hills. The 
Hermannsdenkmal, a colossal metal statue 
built in the 19th Century to commemorate the 
Battle of the Teutoburg Forest (fought a d  9), 
stands outside Detmold on the northeastern 
slope. Numerous health and holiday resorts 
are established in the small hill towns among 
beech and spruce forests.
Teutonic Order, also called teutonic 
knights, formally fraternal house of the
HOSPITALERS OF SAINT MARY OF THE TEU- 
TONS in Jerusalem, organization of German 
crusaders that conquered Pmssia and made it 
a powerful state in the Middle Ages. Founded 
in about 1190 at Acre (in Palestine) as a char- 
itable order associated with a German hospi- 
tal, the Teutonic Knights assumed a military 
character in 1198 and, under the leadership of 
the grand master Hermann von Salza (served 
1210-39), transferred their main centre of ac­
tivity from the Middle East to eastern Europe 
in 1211. There they helped the Hungarian king 
Andrew II fight the invading pagan Cumans; 
then, expelled by Andrew (1225) and invited 
by Conrad of Mazovia to conquer and con­
vert his troublesome neighbours, the heathen 
Prussians, the knights moved north to the 
Vistula River and established a stronghold at 
Thom (Torün). In 1233, led by the Land­
meister (provincial leader) Hermann Balk and 
using an army of volunteer laymen recruited 
mainly from central Germany, they began the

661 Teutonic Order

conquest of Pmssia. During the next 50 years, 
having advanced from the lower Vistula River 
to the lower Neman (Niemen, Nemunas) and 
having exterminated most of the native Pms­
sian population (especially during the major 
rebellion of 1261—83), the order firmly estab­
lished its control over Pmssia.

Although the order gave one-third of the 
conquered territory to the church and granted 
a large degree of autonomy to the newly de­
veloping towns in the area, it easily became 
the dominant power in Pmssia and worked 
to develop the region by building castles that 
served as knights’ residences as well as military 
and administrative centres, by importing Ger­
man peasants to settle in depopulated areas by 
bestowing substantial estates on German and 
Polish nobles who became vassals of the order, 
and by monopolizing the lucrative Pmssian 
grain trade, particularly after 1263, when the 
Pope allowed the knights, who had previously 
been bound by their vow of poverty, to engage 
directly in trading activities.

By 1309, when the order’s grand master 
established his residence at Marienburg, the 
order had created a strong feudal state that 
controlled not only Pmssia but also the east­
em Baltic lands (i.e., Courland, Livonia, and, 
after 1346, Estonia) of the Livonian Knights, 
who had formed the Livonian branch of the 
Teutonic Knights in 1237 (see Brothers of 
the Sword, Order of the); Pomerelia, or East­
em Pomerania, including the city of Danzig 
(Gdansk); and lands in central and southem 
Germany. During the following Century the 
order demonstrated its power by continually, 
although unsuccessfully, trying to conquer and 
convert Lithuania; by actively protecting the 
merchant cities of the Hanseatic League; and 
by expanding, through the purchase of Neu­
mark in Westem Pomerania (1402) and the 
occupation (1398) of Samogitia, the Lithua- 
nian territory that separated the Pmssian and 
Livonian branches of the Teutonic Order.

The order’s expansion and increasing power, 
however, aroused the hostility of both Poland, 
whose access to the Baltic Sea had been cut 
off, and Lithuania, whose territory the knights 
continued to menace despite Lithuania’s con- 
version to Christianity in 1387. Consequently, 
when a rebellion broke out against the or­
der in Samogitia (1408), Poland and Lithua­
nia joined forces and decisively defeated the 
knights at Gmnwald (1410). Although the or­
der was compelled to give up only Samogitia 
and the Dobrzyn land (Treaty of Torün, 1411), 
its military might was broken. Subsequently, 
its authority and financial position also rapidly 
declined; it was unable to withstand the wars 
that Poland continued to wage, and when its 
own vassals joined the Poles in the Thirteen 
Years’ War (q.v.; 1454-66), the order was fi­
nally defeated. In 1466 it ceded Pomerelia, 
both banks of the Vistula, and the bishopric 
of Warmia (Ermland) to Poland (Treaty of 
Torün, 1466). The order retained the rest of 
Pmssia, but its grand master became a vassal 
of the Polish king for that territory. Further­
more, the formerly exclusively German order 
was obliged to accept Polish members.

In 1525 the grand master Albert converted 
to Protestantism, dissolved the order in Pms­
sia, and transformed its territory into a secular 
duchy under Polish suzerainty. In 1561 the 
Landmeister of the Livonian branch, Gotthard 
Kettler, also dissolved his order, distributed its 
lands among Poland, Lithuania, and Sweden, 
and became secular duke of Courland, which 
was made a fief of Poland. The remnant of the 
Teutonic Order, mied by the Deutschmeister 
(who became a prince of the Holy Roman 
Empire in 1530) and Controlling scattered 
possessions in central and southem Germany, 
was dissolved by Napoleon in 1809. Its lands 
were divided among other principalities. The
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Austrian Empire reestablished the Teutonic 
Order in Vienna as an honorary ecclesiastical 
institution in 1834. It was reformed in 1929.
Te vere, Fiume (Italy): see Tiber River. 
Teverone (river, Italy): see Aniene River. 
Teverya (Israel): see Tiberias.
Tevfik Fikret, pseudonym of mehmed 
TEVFiK, also called tevfik nazmi (b. Dec. 
24, 1867, Constantinople—d. Aug. 18, 1915, 
Constantinople), poet who is considered the 
founder of the modem school of Turkish po­
etry.

The son of an Ottoman government official, 
he was educated at Galatasaray Lycée, where 
he later became principal. As a young writer 
he became editor of the avant-garde periodical 
Servet-i Fünun (“The Wealth of Knowledge”) 
in 1896. Together with a group of the most tal- 
ented young authors of the day, he published 
Turkish works and translations of European 
(particularly French) poems and stories until 
the publication was temporarily censored by 
the government in 1901, after which it failed 
to regain its impetus.

In attempting to dehne a new literature, 
Fikret and his contemporaries often wrote in 
an obscure style and in language containing 
many Arabic and Persian words not easily 
accessible to the average reader. Greatly in­
fluenced by the French Symbolist poets, he 
sought to adapt Turkish poetry to Westem 
themes and verse forms. A lover of freedom, 
he became outraged at what he considered 
an oppressive government and finally took a 
teaching position at Robert College, then a 
U.S. institution. Afterwards he settled in his 
home on the Bosphorus, where he devoted the 
rest of his life to writing poetry and teaching.

Among his most important works are two 
collections of poems, Rübbab-i Shikeste (1896, 
1957; “The Broken Lute”) and Haluk’un 
Defteri (1911, 1957; “Haluk’s Notebook”), 
the latter dedicated to his son; his famous 
anti-govemment polemic Sis (“Mist”) ap­
peared in 1902.
Tevfik Pa§a, Ahmed (b. Feb. 11, 1845, Con­
stantinople—d. 1936, Istanbul), last Ottoman 
grand vizier (chief minister); he was sympa­
thetic to the nationalist movement of Mustafa 
Kemal (later known as Atatürk), which re-

Ahmed Tevfik Pa§a, portrait by an 
unknown artist
By courtesy of the Topkapi Saray Muzesi, Istanbul

sisted the Allied occupation of Anatolia after 
World War I.

He served in a number of advisory and 
diplomatic posts, including the ambassador- 
ship in Berlin and the foreign ministry. After 
the Young Turk Revolution of 1908, Ahmed 
Tevfik became grand vizier, but he resigned 
following Sultan Abdulhamid U’s deposition

(1909) and was appointed ambassador to Lon­
don. In 1918 he was again made grand vizier, 
and again he resigned, becoming a member of 
the Ottoman Senate. In 1919 he headed the 
Ottoman delegation to the Paris Peace Con­
ference, where he refused to sign the Treaty 
of Sèvres (May 1920), which aimed at total 
dismemberment of the Ottoman Empire.

In October 1920, Ahmed Tevfik became 
grand vizier for the third time, openly declar- 
ing his support for the Turkish nationalist 
government at Ankara. In 1922, however, 
when the last Ottoman sultan, Mehmed VI, 
fled and the Sultanate was abolished, Ahmed 
Tevfik ceased to be grand vizier.
Teviot, River, tributary of the River Tweed, 
southem Scotland. Its valley, Teviotdale, com­
prises a large part of the district of Roxburgh. 
The river, rich in trout, flows northeast past 
Hawick to join the Tweed at Kelso. The al­
luvial haughs and gravel terraces of the valley 
floor are improved farmland, but much of the 
basin consists of steep, rounded hills used for 
rough sheep grazing.
Tewfik Pasha, Mohammed: see Tawfiq 
Pasha, Muhammad.
Tewkesbury, district (borough), county of 
Gloucestershire, England, north of the city of 
Gloucester. It comprises 174 sq mi (450 sq 
km) of low-lying land along the River Sevem. 
It is predominantly rural and has 54 parishes, 
among which Tewkesbury town is the only 
one with town status. The district adjoins and 
very nearly surrounds both Gloucester and the 
borough of Cheltenham. The M5 motorway 
passes through the district. Pop. (1983 est.) 
81,900.
Tewkesbury, parish (town), Tewkesbury dis­
trict (borough), county of Gloucestershire, 
England, at the confluence of the Sevem and 
Warwickshire Avon rivers. A small Benedic­
tine abbey was founded in 715 on the site of 
the present abbey church of St. Mary’s. The 
later medieval abbey was consecrated in 1123 
and was rebuilt after a fire in 1178; in the 15th 
Century considerable additions were made. At 
the time of the dissolution of the monaster- 
ies (1536-39) the choir, transepts, and square 
Norman tower of the abbey were purchased 
by the townsfolk, but much of the remainder 
of the building was destroyed.

The feudal earls of Gloucester made Tewkes­
bury a free borough in the 12th Century, and 
the royal charter of liberties granted in 1698 
remains in force. In 1471, during the Wars 
of the Roses, the Battle of Tewkesbury was 
an important Yorkist victory. Among build­
ings of architectural interest is the Black Bear 
(1308), perhaps the oldest inn in Gloucester­
shire; another inn, the Hop Pole, is mentioned 
in The Pickwick Papers by the 19th-century 
novelist Charles Dickens.

Tewkesbury, reputedly famous for mustard 
in Shakespeare’s day, is a centre for boating 
and angling, especially on the slow-flowing 
Avon. The town’s main industries are flour 
milling, engineering, and boat building. Pop. 
(1981 prelim.) 9,554.
Tewkesbury, Battle o f (May 4, 1471), in the 
English Wars of the Roses, the Yorkist king 
Edward IV’s final victory over his Lancastrian 
opponents. Edward, who had displaced the 
Lancastrian Henry VI in 1461, later quarrelled 
with his powerful subject Richard Neville, earl 
of Warwick, and Warwick in 1470 restored 
Henry to the throne. In March 1471 Edward 
returned from Holland, defeating and killing 
Warwick at the Battle of Barnet on April
14. On that day King Henry’s queen, Mar­
garet of Anjou, who had been in France with 
her son Prince Edward since 1462, landed 
at Weymouth, in Dorset, and moved north- 
ward to rally Lancastrian support in Wales. 
King Edward intercepted her army just south 
of Tewkesbury in Gloucestershire on May 3.

Battle was joined the following day, each side 
numbering about 3,000 men. The Lancastri- 
ans had a strong defensive position, but a 
surprise Lancastrian attack on the Yorkist left 
miscarried, and the Yorkists broke the main 
Lancastrian position. About 1,000 men were 
killed, including Prince Edward and other 
Lancastrian leaders. The murder (May 21-22) 
of Henry VI in the Tower of London secured 
Edward’s position.
Tewodros II, English Theodore ii, original 
name kassa (b. c. 1818—d. April 13, 1868, 
Magdela, Eth.), emperor of Ethiopia (1855—
68) who has been called Ethiopia’s first mod­
em mier. Not only did he reunify the various 
Ethiopian kingdoms into one empire, but he 
also attempted to focus loyalty around the 
government rather than the Ethiopian Church, 
which he sought to bring under royal control. 
He also worked to abolish the feudal system 
and create a new nobility of merit, dependent 
on the mier alone. Although he failed in these 
aims, while alienating the church and impor­
tant elements of the nobility, his example was 
followed by his successors.

Not of noble birth, Tewodros came to the 
throne through warfare against the feudal 
chiefs. One of his first acts as emperor was to 
break up the provinces into smaller districts 
with personally appointed govemors, a move 
that angered many provincial nobles who saw 
their status diminished. He also wanted to 
reorganize and modemize the army. To get 
the necessary weapons he demanded first that 
European missionaries and adventurers then 
living in Ethiopia build him a cannon (suc­
cessful after much trial and error), and then 
he brought in artisans, especially arms mak­
ers, from England. Contemporary European 
accounts portray him as an Ethiopian Peter 
the Great, both for his hot temper and cmelty 
and for his courage, ambition, military genius, 
and interest in technology.

His modemization program, however, failed. 
Several incidents in the 1860s, including a 
letter to Queen Victoria that remained unan- 
swered, led Tewodros to feel insulted by 
England; when he imprisoned several British 
missionaries and envoys, accusing them of 
plotting against him, Great Britain sent the 
Napier expedition (1867-68) to rescue the 
prisoners. Aided by rebellious nobles along 
the way, the British force attacked Tewodros’ 
forces at Magdela on April 10, 1868. The 
Emperor, realizing the hopelessness of his po­
sition, committed suicide three days later.
Tewson, Sir (Harold) Vincent (b. Feb. 
4, 1898, Bradford, Yorkshire, Eng.—d. May 
1, 1981, Letchworth, Hertfordshire), English 
trade union leader and general secretary of 
the Trades Union Congress (tuc) from 1946 
to 1960.

Noted for his organizational skills, Tewson 
began his career with the tuc in 1925, when 
he was chosen to head a new organizing unit. 
In 1931, he became assistant general secretary 
to Walter Citrine and then succeeded Citrine 
in 1946 as general secretary.

Tewson acquired his early organizing expe­
rience with the Amalgamated Society of Dy- 
ers in Bradford. After distinguished service in 
World War I, Tewson retumed to work for 
the Dyers until he joined the tuc. During his 
tenure as general secretary of the tuc , Tew­
son actively supported the postwar economie 
recovery program in Europe and helped to 
create a trade union advisory committee for 
the Marshall Plan. In 1949 he acted as sec­
retary to the Geneva conference at which 
the International Confederation of Free Trade 
Unions (icftu) was created, and he was its 
president from 1951 to 1953. Tewson was 
made a Commander of the British Empire in 
1942 and knighted in 1950.
Texaco Inc., U.S. oil and petrochemical 
Corporation, founded in 1902 (as The Texas



Company) and, by the late 20th Century, one 
of the world’s largest petroleum Companies in 
sales. The current name was adopted in 1959.

Though now headquartered in White Plains, 
N.Y., the Company originally conducted its 
business ventures wholly within Texas and 
still has major operations there. Operations 
have expanded, however, to all States of the 
United States and to countries on all conti­
nents. Texaco is engaged in production, re­
fining, marketing, shipping, and research and 
produces not only petroleum and natural gas 
but such petrochemical products as synthetic 
fibres, synthetic rubber, and plastics.

The Texas Company was founded by Joseph 
S. Cullinan (1860-1937), a former Standard 
Oil field worker, and Arnold Schlaet (1859— 
1946), a New York investment manager. Their 
original design was to buy and refine oil in 
Texas and sell it to Standard interests in the 
North at a profit, but very soon they expanded 
into oil production in the giant Spindletop 
field. By 1910 the Company was operating 
tankers out of New York and by 1911 had 
established its first refinery outside Texas, in 
Illinois. In 1928 it became the first Company 
to market in all 48 States, and in the 1930s it 
began operations in Canada, Colombia, and 
Venezuela. It joined with Standard Oil of 
California in half ownership of ventures in 
the Middle East and Indonesia—such as the 
“Caltex” group of Companies in Bahrain, the 
Arabian American Oil Company (Aramco) 
in Saudi Arabia, and holding Companies in 
Sumatra and Java.

In 1984 Texaco acquired the Getty Oil Com­
pany in one of the largest American corporate 
mergers. Getty Oil Company, headquartered 
in Los Angeles, was incorporated in 1928 
as Pacific Westem Oil Corporation, holding 
properties owned by Edward L. Doherty and 
family. It came under the control of J. Paul 
Getty, and the name Getty Oil Company was 
adopted in 1956. Its major oil wells were in 
California, Louisiana, Oklahoma, Texas, and 
Canada. The purchase precipitated a five-year 
legal battle (1984-88) with Pennzoil Com­
pany, which had agreed to purchase a part of 
Getty just before Texaco acquired the entire 
Company. Settlement was reached in 1988, 
with Texaco paying Pennzoil less than a third 
of the $ 10,530,000,000 damages that had been 
originally awarded.

Consult the index  first

Texarkana, dual municipality astride the 
Texas-Arkansas boundary, U.S., and also near 
the Louisiana and Oklahoma state lines. First 
settled in 1874 at the junction of the Cairo and 
Fulton and the Texas and Pacific railways, it 
derived its name from Texas, Arkansas, and 
Louisiana. The two cities—Texarkana, Texas 
(in Bowie county, incorporated 1874), and 
Texarkana, Ark. (seat of Miller county, in­
corporated 1880)—are divided by State Line 
Avenue; they have separate municipal govem- 
ments but are integrated economically and so- 
cially. A marketing and distribution point for 
the surrounding agricultural area, Texarkana 
has diversified industry (including the manu­
facture of wood products, tank cars, tires, and 
mobile homes) and is a railroad and bus ter­
minal. The Red River Army (ordnance) Depot 
is nearby. Texarkana Community College was 
established in 1927 and East Texas State Uni­
versity at Texarkana in 1972. Pop. (1988 est.) 
Texarkana, Texas, 33,110; Texarkana, Ark., 
22,460; Texarkana-Texarkana MSA, 119,400.
Texas, constituent state of the United States 
of America, lying in the south-central United 
States. It is bounded on the north by Okla­
homa, on the east by Arkansas and Louisiana, 
on the southeast by the Gulf of Mexico, on 
the Southwest by Mexico, and on the west by 
New Mexico. The capital is Austin.

A brief treatment of Texas follows. For full

treatment, see macropaedia: United States 
of America.

Spanish explorations into Texas, previously 
sparsely settled by American Indians, began 
in 1528, but not until 1685, when the French 
attempted to establish a colony at Matagorda 
Bay, did the Spanish take settlement in Texas 
seriously. The number of missions increased, 
and San Antonio (founded 1718) became the 
main settlement of Spanish Texas. In 1820 
Moses Austin of Virginia secured permission 
to begin a colony in Texas. When Mex­
ico became independent of Spain in 1821, 
it consented to the colonial venture under 
the leadership of Austin’s son, Stephen. This 
colony was the beginning of the Anglo-Amer- 
ican settlement of Texas. Texans, both Anglo- 
Americans and Mexicans, became disgruntled 
with Mexican rule, particularly after General 
Antonio Lopez de Santa Anna assumed the 
Mexican presidency in 1833. The Texans de­
clared independence as the Republic of Texas 
in 1836 and defeated a Mexican military effort 
to retain the territory. After a 10-year struggle 
to remain a viable independent nation, Texas 
entered the United States in 1845 as the 28th 
state. Texas seceded in 1861 at the beginning 
of the American Civil War, forcing the ouster 
of its unionist govemor, Sam Houston. Re- 
admission to the Union came in 1869. The 
discovery of oil in 1901 transformed the state’s 
economy.

Texas is the largest of the U.S. States except 
for Alaska. Stretching inland from the Gulf 
Coast, the Coastal Plains encompass about 
two-fifths of the state’s land area. These flat, 
low prairies form a fertile crescent varying 
in width from 50 to 200 miles (80 to 320 
km). Near the coast, the land is marshy. At 
the Balcones Escarpment farther north, the 
Coastal Plains merge into the Great Plains, 
and there is hill country and tableland vary­
ing in elevation from 750 to 2,500 feet (230 
to 775 m) above sea level. The North Central 
Plains in northem Texas are bordered on the 
west, in the Panhandle, by the High Plains, a 
flat, dry area with frequent sandstorms. The 
Trans-Pecos region, west of the Pecos River, 
contains the state’s most rugged terrain and 
its highest peak, Guadalupe, 8,751 feet (2,667 
m) above sea level.

Generalizations about Texas weather on a 
statewide basis are almost meaningless. The 
Gulf Coast around Houston has an average 
annual temperature of 70° F (21 ° C) and rain­
fall of 45 inches (1,145 mm), whereas the Pan­
handle averages about 60° F (16° C) and less 
than 20 inches (510 mm) of rainfall. The dri­
est region is the Trans-Pecos country, and the 
wettest is the northeast. Southem areas have 
freezing weather only rarely. In Brownsville, 
the southemmost city, no measurable snow 
has fallen in the 20th Century, but the north­
westem comer of the state averages 23 inches 
(584 mm) of snowfall annually.

Texas has a diverse population. Some 40,000 
Indians live in Texas, but this figure fails to 
account for the many families in the state who 
have some Indian ancestry. By far the largest 
ethnic group in the state is the Hispanic: more 
than one-fifth of the population is of Hispanic 
origin, nearly all of whom are Mexican-Amer- 
icans. Blacks, who have been in Texas since 
the earliest European penetration, constitute 
about one-eighth of the population. Texas re­
mains one of the fastest-growing States in the 
country. Between 1970 and 1985 alone, its 
population growth rate was two and a half 
times the national average.

Texas is rich in natural resources. It is the 
leading cotton-producing state, and in total 
value of farm-crop production it consistently 
ranks high among the States. The state leads 
all others in the raising of beef cattle and 
sheep. Texas also has more than one-fourth of 
the nation’s proved oil reserves, leads all other 
States in oil and natural-gas production, and 
is first in petroleum-refining capacity. Sulfur
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is also an important resource. The processing 
of raw materials is one of the state’s major 
manufacturing enterprises. The petrochemical 
industrial complex along the Gulf Coast is one 
of the largest in the country and accounts for 
about two-fifths of the basic petrochemicals 
produced in the United States. The electronic 
and electrical-machinery industry, however, is 
the largest manufacturing employer. The man­
ufacture of nonelectrical machinery and fin­
ished consumer products continues to grow.

Improvements in water transportation have 
made Houston an international port, one of 
the largest in the nation in tonnage moved. 
There is an intercoastal canal from New Or­
leans to Sabine Pass and from Galveston to 
Corpus Christi. Texas leads the nation in 
both road and rail mileage, and the Dallas- 
Fort Worth airport is one of the largest in the 
country.

Both Dallas and Houston have well-known 
symphony orchestras and theatres. The Hous­
ton Grand Opera Association is world famous, 
and the city has a major ballet Company. 
The University of Texas at Austin houses the 
presidential library containing the papers of 
former president Lyndon B. Johnson. Texas 
has about 150 colleges and universities, about 
one-fourth of which are private or church- 
supported. Area 266,807 square miles (691,- 
027 square km). Pop. (1989 est.) 17,451,000.
Texas Air Corporation, also called (from
1990) CONTINENTAL AIRLINES HOLDINGS, 
inc ., American holding Company incorporated 
on June 11,1980. It originally owned Texas In­
ternational Airlines (founded in 1944), which 
disappeared, however, when merged with 
Continental Air Lines (acquired in 1981-83). 
The Corporation is headquartered in Houston, 
Texas, U.S.

The company’s history tracés to November 
1944 and the founding of Aviation Enter­
prises, which in 1947 became Trans-Texas 
Airways. In the following two decades it grew 
from a local airline serving Houston, Dallas- 
Fort Worth, and San Antonio to a regional 
line serving much of the Southwest from Mis­
sissippi to New Mexico and also points in 
Mexico. In 1968 a new incorporation and 
reorganization transformed Trans-Texas Air­
ways into Texas International Airlines, Inc.; 
and in 1980 Texas Air Corporation was cre­
ated specifically as a holding Company for 
Texas International Airlines.

Texas Air expanded rapidly after the par­
tial deregulation of American civil aviation 
in 1978. By the end of 1982 it had acquired 
a Controlling interest in financially troubled 
Continental Air Lines, a major domestic car­
rier that flew routes from Houston and Denver 
to various Continental points and to Hawaii, 
Mexico, and the Far East. Texas International 
Airlines and Continental were soon afterward 
merged under the single name of Continen­
tal Airlines. In 1987 other Texas Air sub­
sidiaries—New York Airlines, Inc. (formed by 
Texas Air in 1980), People Express Airlines 
(purchased in 1986), and Presidential Airlines 
(founded in 1985)—were merged into Conti­
nental Airlines. Texas Air purchased Eastem 
in 1986 but, as a result, became so encum- 
bered with debt that it had to sell Eastem’s 
profitable East Coast shuttle service in 1989 
and its Latin-American routes in 1990. In 
1989-90, further cost-cutting maneuvers pro­
voked strikes by Eastem employees, and the 
subsidiary Eastem went into bankruptcy; in 
1990, a federal court withdrew Eastem from 
the control of the holding company’s manage­
ment, headed by Frank Lorenzo (chief execu­
tive officer from 1972 to 1990).
Texas and Pacific Railway Company,
Texas railroad merged into the Missouri Pa­
cific in 1976. Chartered in 1871, it absorbed
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several other Texas railroads and extended ser­
vice to El Paso in the west and New Orleans, 
La., in the east. Under Thomas A. Scott, who 
was simultaneously president of the Pennsyl­
vania Railroad, the line attempted to build 
to New Mexico and Arizona, where it could 
obtain a land grant for further expansion, but 
this plan was eventually abandoned.

ln 1880 the railroad, along with several oth­
ers, was acquired by Jay Gould, who made 
them into feeder lines for the Missouri Pa­
cific, which he also controlled. The Texas and 
Pacific was officially merged into the Missouri 
Pacific in 1976, together with the Chicago and 
Eastern Illinois Railroad.
T exas City, city, Galveston County, Texas, 
U.S., and part of the Galveston-Texas City 
complex on Galveston Bay. The city is a 
deepwater port on channels to the Gulf, and 
its industrial activities have considerably ex­
panded since World War II; they include the

Petroleum complex, Texas City, Texas
By courtesy of the Texas Highway Department

production of petrochemicals, tin smelting, 
and oil refining. Development of the area was 
begun in 1893 by shippers from the Great 
Lakes who recognized the potential advan- 
tages of a port terminal. The city has suffered 
several major disasters, including a severe hur- 
ricane that swept over Galveston Island in 
1915 and the explosion of the French freighter 
“Grandcamp,” loaded with ammonium ni­
trate fertilizer, in the harbour in 1947, which 
killed nearly 600. A protective seawall was 
completed in 1963. College of the Mainland
(1967) is in Texas City. Inc. 1911. Pop. (1980) 
city, 41,403; (1984 est.) Galveston-Texas City 
metropolitan area (SMSA), 215,400.
T exas Rangers, a loosely organized mili­
tary force that policed Texas from the time 
of their initial organization in the 1830s to 
their merger with the state highway patrol in 
1935. The first Texas Rangers were minute­
men hired by American settlers as protection 
against Indian attacks. During the Texas war 
for independence and its years as an indepen­
dent republic, the Rangers, headquartered in 
Austin, also served as a border patrol. The 
Rangers, who provided their own horses and 
arms, refused to wear Standard uniforms or 
to salute their officers, but they were noted 
as much for their highly disciplined esprit de 
corps as for their deadly marksmanship. They 
made the six-shooter (the Colt revolver) the 
weapon of the West, and at their peak in the 
1870s they effectively brought law and order 
to hundreds of miles of Texas frontier. Al­
though their importance declined in the 20th 
Century, the Rangers have assumed a promi­
nent position in Texas legend and American 
lore.
Texas v. White (1869), U.S. Supreme Court 
case in which it was unanimously held that 
the United States is “an indestructible union” 
from which no state can secede. In 1850 the 
state of Texas received $10,000,000 in federal 
government bonds in settlement of boundary

claims. In 1861 the state seceded from the 
Union and joined the Confederacy. In 1862 
the confederationist government of the state 
transferred the bonds to several private indi­
viduals in payment for Confederate military 
supplies. After the Civil War the Reconstruc­
tion state government filed a suit in the 
Supreme Court seeking to recover the bonds, 
then held by citizens of various States.

The suit contended that the transfer of the 
bonds was illegal because the bonds were not 
signed by the governor, as required by federal 
law. The defendants contended that, while a 
state may bring a suit in the Supreme Court, 
Texas had no such right in this case because 
it had seceded and, therefore, the federal law 
was not applicable at the time the bonds were 
transferred. The Supreme Court held that the 
intention of the Confederate States to secede 
meant that they had only temporarily lost 
privileges of Union membership but had not 
lost membership itself. Writing for the unan- 
imous court, Chief Justice Salmon P. Chase 
commented that the federal Constitution “in 
all its provisions looks to an indestructible 
Union, composed of indestructible States.” 
Thus, the Supreme Court decreed by law what 
the Union’s Civil War victory had effected by 
force, namely, the principle that no state may 
secede from the Union.
Texcoco, city built in the present-day Valley 
of Mexico by the Acolhuas, a pre-Columbian 
people of the Nahuatl-speaking group of tribes, 
which gained mastery of the valley after the 
collapse of the Toltec hegemony in the mid- 
12th Century a d . The rulers of Texcoco were 
the first among Nahuatl tribal leaders to es­
tablish their rule over Anähuac (the Valley 
of Mexico). By the turn of the 15th Cen­
tury, Texcoco feil into tributary status to the 
Tepanec rulers of Azcapotzalco, until that city 
was destroyed in 1428. The revival of Texcoco 
independence was accompanied by the forma­
tion of a triple alliance between the Acolhua 
city and its neighbours, Tacuba and Tenoch- 
titlän. In the later 15th Century the Aztec 
rulers of the latter overshadowed their allies 
and established an empire over most of cen­
tral and Southern Mexico. The Alcolhuas were 
responsible for the preservation of remnants 
of Toltec culture after the destruction of the 
Toltec centre at Tollän. Lake Texcoco, now 
drained, was located in the area of present-day 
Mexico City; along its shores were located 
Texcoco and other cities, and on the islands 
in the lake the Aztecs built Tenochtitlän.
Texcoco, Lake, Spanish lago de texcoco, 
lake in central Mexico. Originally one of the 
five lakes contained in Anähuac, or the Valley 
of Mexico, Texcoco has been drained via chan­
nels and a tunnel to the Pänuco River since 
the early 17th Century, until it now occupies 
only a small area surrounded by salt marshes 
2 V2 mi (4 km) east of Mexico City. Tenoch­
titlän, the Aztec capital, captured in 1521 
by the Spanish conquistador Hemän Cortés, 
stood on islands in old Texcoco, connected to 
the mainland by causeways. It was hoped that 
vast areas of rich farmlands would be made 
available by draining the lake, but the soils 
proved too saline for cultivation. In addition, 
the surface of the lake bed has dropped and 
the buildings on it have settled, and clouds 
of dust are occasionally blown over the urban 
area, contributing to the extreme air pollution 
of Mexico City.
textile, any filament, fibre, or yam that can 
be made into fabric or cloth, and the resulting 
material itself. The word—derived from the 
Latin textilis and the French texere, meaning 
“to weave”—originally referred only to wo­
ven fabrics but now includes knitted, bonded, 
felted, and tufted fabrics as well.

A brief treatment of textiles and textile 
production follows. For füll treatment, see 
macropaedia: Industries, Textile.

Textiles are believed to date from prehistorie 
times. Weaving can be traced to about 5000 
bc, and cotton, silk, and flex were commonly 
produced by about 3000 bc. Although the tex­
tile industry grew and flourished—especially 
during the Middle Ages—not until the Indus­
trial Revolution did it undergo remarkable ex­
pansion. Such inventions as John Kay’s flying 
shuttle (1733) and the mechanical spinners 
developed by Sir Richard Arkwright (1769) 
and Samuel Crompton (1779) helped to trans­
form the industry into a significant element 
of international trade and national economy. 
The scientific and technological advances of 
the 19th and 20th centuries improved manu­
facturing elements and introduced man-made 
fabrics.

The fundamental raw materials used in tex­
tile production are fibres, either those ob­
tained from natural sources, such as wool 
from sheep, or those produced from Chemical 
substances. They are evaluated for strength, 
fineness, length, elasticity, flexibility, absorp­
tion, reaction to heat and light, and ability to 
withstand laundering or dry-cleaning.

Before they are converted into yarn, natural 
fibres are treated to remove impurities or un- 
desirable constituents (such as wool fat), and 
some are blended to obtain uniform length, 
diameter, density, and moisture content. An­
other preparatory process is carding, by which 
a thin sheet of fibres is Condensed to form 
a thick, continuous, untwisted strand called 
sliver. The spinning process draws out and 
twists fibres or slivers into a continuous yam 
or thread. This product is then classified by 
any of several methods. One method is based 
on the number of Strands and describes a yarn 
as one-ply, plied, or cord. One-ply yarns can 
be single strands composed of fibres twisted to­
gether; fi laments with or without twist; narrow 
strips of material; or single, thick, man-made 
filaments (monofilaments). Plied yarns are 
composed of two or more yarns twisted into a 
single strand, and cord is formed by twisting 
plied yarns together. Among other systems of 
Classification are those based on the use for 
which a yarn is intended or on the relation­
ship of its length to its weight.

The most common method for converting 
yarn into fabric is by weaving, that is, by the 
interlacing of threads or yarns into a bound 
system. Woven fabrics are usually composed 
of lengthwise threads called warp, and shorter, 
widthwise threads called weft. The two are 
interwoven on a device known as a loom, 
which may have been used as early as the 5th 
Century bc.

The three basic weaves are plain, twill, and 
satin. Plain weave, or tabby, is the most com­
mon type and produces a uniform pattern of 
warp and weft. Twill produces a weave in 
which the weft crosses over two warp yarns 
(or another such non-uniform sequence), pro­
ducing a longer weft weave and a diagonal 
line pattern. Satin weaves superficially resem- 
ble twills, but the weft is longer and the fabric 
produced is smooth-faced, without a strong 
diagonal line. There are also various special­
ized weaves that produce reversible, velvet, 
corduroy, brocaded, and gauze fabrics.

Fabric is also produced by means of knit- 
ting, the interlocking of a series of loops from 
one or more yarns. Hand knitting, an age-old 
practice, is still a highly regarded craft. The 
role of knitting in the textile industry was 
greatly expanded by the introduction of the 
knitting machine.

Other techniques for the production of fab­
ric include lace-making, net-making, braiding, 
and processes that yield nonwoven materials. 
In the latter Operation, known as felting, fibres 
are interlocked or matted in a random fash­
ion by the application of heat, moisture, or 
mechanical action. Fibres can also be bonded 
by application of an adhesive.

Once completed, the fabric is subject to 
various mechanical and Chemical processes



known collectively as finishing. Preliminary 
finishing treatments sometimes include sev­
eral operations; removal of defects or foreign 
matter, bleaching, and moisture removal are 
common. Often treatments such as napping, 
shearing, pressing, brushing, and polishing are 
used to improve the fabric’s appearance and 
enhance its tactile qualities. There are also 
treatments that control shrinkage, add perma­
nent pleating, enable the shedding of wrinkles 
after washing (for so-called wash-and-wear 
clothes), create resistance to soiling and static 
electricity, and repel water, moths, or other 
potentially harmful agents. The final step in 
textile production is printing (the imposition 
of a decorative pattem) or the application of 
a pigment or dye.

In addition to widespread industrial use, tex­
tiles are used for wearing apparel, household 
linens and bedding, upholstery, draperies and 
curtains, wall coverings, mgs and carpets, and 
bookbindings.

A Hst of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

fextual criticism, the study of a literary or 
other work for the purpose of establishing the 
original form or a single definitive form of its 
text. By text is meant the literary forms pre­
served in autograph or in transmitted form. 
Transmission may be as close as the imme­
diate copy of an autograph or may be as 
distant as copies of copies to any degree; 
moreover, texts may be transmitted in written 
or in printed form (each generally defined) or 
in both. “Transmitted” texts share only one 
characteristic: their preserved forms were not 
written out by the author in any manner. 
When there is mixture, the transmitted and 
autograph parts are to be distinguished. In 
some few cases the problem of oral transmis­
sion will arise to complicate the usual written 
or printed line of transmission.

A brief treatment of textual criticism follows. 
For full treatment, see macropaedia: His­
tory, The Study of.

Textual criticism encompasses not only clas­
sical, biblical, and medieval manuscripts and 
books but also modern works. Even authorial 
supervision and the most modern composi­
tion methods are not enough to assure an 
error-free text, and the author’s real intention 
may be difficult to determine. One example 
is the many printer’s errors in William Faulk- 
ner’s novel Absalom, Absalom! (1936) owing 
to the complex typography used to represent 
narrative levels. Occasionally deliberate cor- 
rection or censorship must be undone, as in 
the case of novels by Stephen Crane and 
Theodore Dreiser and the published joumals 
of Nathaniel Hawthome. Lack of knowledge 
of language or subject matter and accidental 
damage or omission are other causes of Varia­
tion in texts.

Variation occurs any time a text is transmit­
ted, whether in print, in manuscript, or orally. 
In the case of early printed books, Variation 
occurs because printers did not emphasize 
textual accuracy.

The problems with the study of manuscript 
transmission lie in establishing the genealogy 
of what may be a large number of handwritten 
versions, each textually unique. The variations 
that occur are not regarded as error; Variation 
is a value-free term and describes only a dif­
ference between two readings. Whether texts 
have been copied many times over short or 
long periods, close in time to the original text 
or very long after it, from a lost or an extant 
original—all these are factors in reconstruct- 
ing an authoritative original. When a text was 
originally transmitted orally—as were texts of 
Homer or the Provengal poets—critics often 
cannot reconstruct an “original” but must as- 
sume a common source.

The process. Because of all these possi- 
bilities, textual criticism remains an art of 
knowledgeable intuition and conjecture de­
spite the contributions of technology. It pro- 
ceeds in three steps—recension, examination, 
and emendation.

Recension is the reconstmction, from sur- 
viving evidence, of the earliest form or forms 
of the text. The critic identifies and de­
scribes all the extant copies or editions as well 
as secondary versions and citations—together 
called “witnesses”—and collates them, com- 
paring them with a selected version, such as 
a Standard printed edition. He uses either the 
genealogical or the textual approach to solve 
the problem of variant forms of the text.

Critics using the genealogical or “stemmatic” 
approach treat the text (an abstract concept 
that they are attempting to reconstmct) and 
the vehicle of transmission (the book itself) as 
identical and draw up a family tree showing 
how the witnesses are related. They eliminate 
all variants that cannot be shown to descend 
from the “archetype,” or lost copy of the earli­
est surmised text. This method works conclu- 
sively only in “vertical” transmission (called a 
“closed” tradition), when each copyist has fol­
lowed only one model and produced only his 
own variants. When the copyist either used 
more than one source or copied one which in­
corporated variants from other models—“hor­
izontal” transmission resulting in an “open” 
or “contaminated” tradition—the family tree, 
or stemma, may be impossible to reconstmct.

In the case of the existence of thousands 
of variants or the impossibility of determin­
ing the correctness of readings, the textual 
or “distributional” approach may be utilized. 
Here the text and vehicle are considered sep- 
arately, and the distribution of the variations 
in the vehicles is analyzed without regard to 
the character of the text.

The next step, examination, is necessary to 
determine if any of the transmitted variants 
is authentic (what the author intended). The 
critic evaluates the smaller number of “au­
thoritative” texts obtained through recension 
according to historical knowledge, his taste, 
and considérations of period and genre.

Finally, emendation is what the critic does 
to restore the established text to a state ap- 
proximating an authorial fair copy, which 
frequently requires conjecture to close the 
gap between the archetype and the original— 
which in the case of a classical text is likely to 
be a manuscript from the Middle Ages.

History. The Greek librarians of Alexan­
dria practiced the earliest textual criticism in 
the 3rd Century bc; they established the idea 
of accurate reproduction in a tradition where 
oral, and thus imperfect, transmission had 
dominated. Their tradition continued to the 
late medieval period, in the copying rooms of 
monasteries. The scholars of the late Middle 
Ages and early Renaissance imposed ideolog- 
ical “refinements” on ancient Greek and Ro­
man texts to make them amenable to Christian 
interpretation and wide dissemination. Con- 
sequently the earliest printed versions of the 
classics were based on cormpted manuscripts.

The 19th Century saw the flowering of the 
modem attitude toward recovery of authorita­
tive texts and the implementation of practical 
methods to replace conjecture or indifference. 
The most influential critic of the genealogi­
cal method was a German, Karl Lachmann. 
Also important in the 19th Century was the 
availability of large numbers of manuscripts, 
heretofore privately held, and the invention 
of photography, which made them easily and 
cheaply subject to facsimile reproduction.

New developments in textual criticism have 
resulted from the discovery of manuscripts in 
papyrus in Egypt and other biblical lands and 
from the influence of methods of analytical 
bibliography on the study of Shakespearean 
texts. Computer processing of information
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has begun to aid scholars in collating and 
in analyzing authors’ characteristics (such as 
rhyming or metrical pattems or word use) and 
may offer help in recension. Until computers 
can be programmed to consider the metrical 
or stylistic qualities of texts, however, the best 
textual critics will continue to be those who 
are the most discriminating scholars.
Tey, Josephine, pseudonym of elizabeth 
Mackintosh (b. 1897, Invemess, Invemess- 
shire, Scot.—d. Feb. 13, 1952, London), Scot-

Josephine Tey, 1934
BBC Hulton Picture Library

tish playwright and author of populär detective 
novels praised for their warm and readable 
style.
A physical education teacher for eight years, 

Tey became a full-time writer with the suc­
cessful publication of her first book, The Man 
in the Queue (1929). She wrote some nov­
els and the majority of her plays under the 
pseudonym Gordon Daviot. Among the plays 
is Richard of Bordeaux (produced 1933), a 
stage success in London and New York.

Her detective fiction, written under the pen 
name Josephine Tey and frequently featur- 
ing the fictional investigator Inspector Grant, 
includes Miss Pym Disposes (1947); The 
Franchise Affair (1949); The Daughter of 
Time (1951), a historical novel dealing with 
Richard III’s implication in the murder of his 
two young nephews; and The Singing Sands 
(1952).
Teyateyaneng, village, administrative head­
quarters of Berea district, northwestem 
Lesotho, 19 mi (31 km) northeast of Masern, 
on the country’s main north-south road. 
Named after the Teja-Tejane (Quicksands) 
River that flows south of the village, Teyateya­
neng is often abbreviated as TY. The village is 
on a hilltop, the site of a camp established in 
1886 upon the resolution of a dispute between 
the British resident commissioner, Marshall 
Clark, and Chief Masopha, third son of the leg- 
endary Mshweshwe, founder and paramount 
chief of the Sotho nation. Masopha agreed to 
pay taxes to the resident commissioner, who 
allowed the chief to set up his own district 
headquarters and police force. From its hill­
top the village affords a spectacular view of 
the lowlands to the northwest and the Mal- 
oti (Maluti or Front Range) Mountains to 
the southeast. Teyateyaneng is a market cen­
tre and is well known for the production of 
finely woven mohair mgs and for stoneware 
pottery. Numerous specimens of Khoisan art 
in several rock shelters in the area, and the 
Cannibal Cave, a notorious hideout for can- 
nibals during the lifaqane (migratory wars) 
in the early 19th Century, are in the vicin­
ity. Berea Mission (named for a Greek town 
where St. Paul found converts o f remarkable 
zeal), maintained for 50 years by an Anglican 
missionary, William Wrenford, is a histori­
cal monument Southwest of the village. Pop. 
(1976 prelim.) 7,525.
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Teyte, Dame Maggie, original name Mar­
garet täte (b. April 17, 1888, Wolverhamp­
ton, Staffordshire, Eng.—d. May 26, 1976, 
London), English soprano, well-known as an 
opera, concert, and recording artist and con­
sidered one of the 20th century’s foremost 
interpreters of French song.

She studied at the Royal College of Music in 
London as a child, and in 1903 she moved to 
Paris to study voice with Jean de Reszke. She 
made her concert debut in 1906 in a Mozart 
festival organized by Reynaldo Hahn and her 
operatic debut in 1907 in Monte-Carlo. Her 
first great opportunity came in 1908, when 
Claude Debussy chose her to succeed Mary 
Garden as Mélisande in the original produc­
tion of his Pelléas et Mélisande in Paris. She 
was an immediate success and was considered 
by many to be the superior of Garden in the 
role. Debussy later performed with Teyte in 
a number of concerts in Paris. Among the 
opera Companies with which she performed 
were the Chicago Opera Company, the Boston 
Opera Company, the Metropolitan Opera in 
New York City, the Opéra-Comique in Paris, 
and several British organizations, including 
the Beecham Opera Company, the British Na­
tional Opera Company, and Covent Garden 
in London.

The 1937 release of Teyte’s recording of a 
Debussy recital with Alfred Cortot at the piano 
brought her into international prominence as 
an interpreter of French song. In 1940 this 
was followed by an album of French song 
from Hector Berlioz to Debussy with both pi­
ano and orchestral accompaniment. Her last 
operatic appearance was as Belinda in Henry 
Purcell’s Dido and Aeneas at the Mermaid 
Theater, London, in 1951. Her last concert 
appearance was at the Festival Hall, London, 
in 1955. She was made a Chevalier of the 
Legion of Honour in 1957 and a Dame of the 
British Empire in 1958.
Tezcatlipoca (Nahuatl: “Smoking Mirror”), 
god of the Great Bear constellation and of the 
night sky, one of the major deities of the Aztec 
pantheon. Tezcatlipoca’s cult was brought to

Tezcatlipoca in the form of a jaguar, carved on 
a granite ball player’s yoke, ad 650-1000; in the 
Museo Nacional de Antropologia, Mexico City
Giraudon— Art Resource/EB Inc.

central Mexico by the Toltecs, Nahua-speak- 
ing warriors from the north, about the end 
of the lOth Century a d . Numerous myths re- 
late how Tezcatlipoca expelled the priest-king 
Quetzalcóatl, the Feathered Serpent, from his 
centre at Tula. A protean wizard, he caused 
the death of many Toltecs by his black magie 
and induced the virtuous Quetzalcóatl to sin, 
drunkenness, and camal love, thus putting an 
end to the Toltec golden age. Under his influ­
ence the practice of human sacrifice was in­
troduced into central Mexico. Tezcatlipoca’s 
nagual, or animal disguise, was the jaguar, the 
spotted skin of which was compared to the 
starry sky. A creator god, Tezcatlipoca ruled 
over Ocelotonatiuh (“Jaguar-Sun”), the first 
of the four worlds that were created and de­
stroyed before the present universe.

Tezcatlipoca was generally represented with 
a stripe of black paint across his face and an 
obsidian mirror in place of one of his feet. 
The post-Classic (after 900) Maya-Quiché peo­
ple of Guatemala revered him as a lightning 
god under the name Hurakan (“One Foot”). 
Other representations show Tezcatlipoca with 
his mirror on his ehest. In it he saw every­
thing; invisible and omnipresent, he knew all 
the deeds and thoughts of men.

In Aztec times (14th-16th Century a d ), 
Tezcatlipoca’s manifold attributes and func­
tions brought him to the summit of the 
divine hierarchy, where he ruled together 
with Huitzilopochtli, Tlaloc, and Quetzal­
cóatl. Called Yoalli Ehécatl (“Night Wind”), 
Yaotl (“Warrior”), and Telpochtli (“Young 
Man”), he was said to appear at crossroads 
at night to challenge warriors. He presided 
over the telpochcalli (“young men’s houses”), 
district schools in which the sons of the 
common people received an elementary ed­
ucation and military training. Protector of 
slaves, he severely punished masters who ill- 
treated “Tezcatlipoca’s beloved children.” He 
rewarded virtue by bestowing riches and fame, 
and he chastised wrongdoers by sending them 
sickness (e.g., leprosy) or by reducing them to 
poverty and slavery.

The main rite of Tezcatlipoca’s cult took 
place during the fifth ritual month, Toxcatl. 
Every year at that time, the priest selected a 
young and handsome war prisoner. For one 
year he lived in princely luxury, impersonat- 
ing the god. Four beautiful girls dressed as 
goddesses were chosen as his companions. On 
the appointed feast day, he climbed the steps 
of a small temple while breaking flutes that 
he had played. At the top he was sacrificed by 
the removal of his heart.

Outside of the Aztec capital, Tenochtitlän, 
Tezcatlipoca was especially revered at Texcoco 
and in the Mixteca-Puebla region between 
Oaxaca and Tlaxcala.
Tezel, Johann: see Tetzel, Johann.
Tezpur, town, north-central Assam state, 
northeastern India. Situated along the Brahma­
putra River, it is a trade centre for tea, rice, 
and other crops grown in the surrounding 
agricultural area. There is also some tea pro­
cessing. The town is served by a rail fine and 
nearby Salani airport. In World War II Tezpur 
was the westem terminus of an Allied airlift 
to Kunming, China, over the “hump” of the 
Himalayas in the China-Burma-India theatre 
of war. Darrang College and a law school, 
both afiiliated with Gauhäti University, and 
a government industrial and technical school 
are located in Tezpur. The capital of part of 
the ancient Päla kingdom in about the 9th 
Century a d , the town contains carvings and 
mined temples from that period. Pop. (latest 
census) 39,870.
tfillin (Judaism): see phylactery.
Tha River, river in northwestem Laos, one 
of the 12 principal tributaries of the Mekong 
River. Rising on the Chinese frontier and 
flowing generally southwestward in deep, nar­
row valleys for about 134 miles (215 km), it 
joins the Mekong River some 20 miles (32 
km) southeast of Ban Houayxay. Navigable 
only by small craft, the Tha is nonetheless 
the principal stream of extreme northwestem 
Laos. Near it lie copper, alluvial gold, sap- 
phire, and zircon deposits.
Thaba Bosiu, also spelled thaba bosigo, 
site and sandstone plateau (elevation 5,919 
feet [1,804 m]) in the foothills of the south­
em African state of Lesotho. Forming a nat­
ural fortress nearly 400 feet (120 m) above 
the surrounding plain, the plateau was used 
by the 19th-century chief and founder of the 
Sotho nation, Mshweshwe, as his headquarters 
and to protect his people from other African, 
British, or Boer intrusions. Only in times of

real danger did the Sotho nation gather atop 
the approximately 0.75 square mile (2 square 
km) area of Thaba Bosiu. Today it is uninhab- 
ited, but remains of the villages and graves of 
Sotho chiefs are still there. It is located about 
15 miles (24 km) east of Maseru, capital of 
Lesotho.
Thabana Ntlenyana, also called thadent-
SONYANE, Or THABANTSHONYANA, mountain
peak (11,425 feet [3,482 m]) in the Dra- 
kensberg and the highest in Africa south of 
Mount Kilimanjaro. The peak lies in Lesotho, 
an independent country entirely within South 
Africa, just west of the border with the 
province of Natal. Nearby are the headwaters 
of the Orange River, which flows west to the 
Atlantic Ocean.
Thabazimbi, iron ore mine and town, north­
westem Transvaal, South Africa, near the 
Botswana border. The name means “moun­
tain of iron.” Thabazimbi is situated in re­
mote, semiarid country, and its superior-grade 
hematite was first discovered in 1919 and 
mined in 1931. Owned by Iscor (the Iron and 
Steel Corporation of South Africa), its iron-ore 
deposits are estimated at 100,000,000 tons. 
The surrounding area is also well known for 
cattle ranching. Thabazimbi is connected by 
rail to the steel works at Pretoria. Pop. (1985) 
7,527.
Thäbit ibn Qurrah (b. c. 836, Syria—d. 
901, Baghdad), Arab mathematician, physi­
cian, and philosopher, and a representative of 
the flourishing Arab-Islämic culture of the 9th 
Century.

Thäbit was a scion of a prominent family 
settled in Harrän, a city noted as the seat of an 
enduring Hellenistic astronomical cult. Some 
sources describe him as a money changer; it is 
known that he inherited a large fortune that 
enabled him to go to Baghdad and obtain 
a thorough mathematical and philosophical 
training. When he retumed to his native town, 
he found that his liberal philosophical ideas 
aroused much antagonism on the part of his 
coreligionists, the late Hellenistic pagan com­
munity. He recanted his philosophical here- 
sies after being required to appear before the 
local religious court and only escaped further 
persecution by leaving Harrän. Through the 
influence of several men who were tmsted ad- 
visors of the 'Abbäsid caliph Mu 'tadid, Thäbit 
secured appointment as a court astronomer in 
Baghdad, where he spent the remainder of his 
life writing mathematical, philosophical, and 
medical works and translating and teaching 
the works of Greek mathematicians.
Thackeray, William Makepeace (b. July 
18, 1811, Calcutta—d. Dec. 24, 1863, Lon­
don), English novelist whose reputation rests 
chiefly on Vanity Fair (1847-48), a novel of 
the Napoleonic period in England, and The 
History of Henry Esmond, Esq. (1852), set in 
the early 18th Century.

Thackeray, detail of an oil painting 
by Samuel Laurence; in the National 
Portrait Gallery, London
By courtesy of the National Portrait Gallery, London



Life. Thackeray was the only son of Rich­
mond Thackeray, an administrator in the East 
India Company. His father died in 1815, and 
in 1816 Thackeray was sent home to England. 
His mother joined him in 1820, having mar­
ried (1817) an engineering officer with whom 
she had been in love before she met Richmond 
Thackeray. After attending several grammar 
schools Thackeray went in 1822 to Charter­
house, the London public (private) school, 
where he led a rather lonely and miserable 
existence.

He was happier while studying at Trinity 
College, Cambridge (1828-30). In 1830 he 
left Cambridge without taking a degree, and 
during 1831-33 he studied law at the Middle 
Temple, London. He then considered painting 
as a profession; his artistic gifts are seen in his 
letters and many of his early writings, which 
are amusingly and energetically illustrated. All 
his efforts at this time have a dilettante air, 
understandable in a young man who, on com­
ing of age in 1832, had inherited £20,000 from 
his father. He soon lost his fortune, however, 
through gambling and unlucky speculations 
and investments. In 1836, while studying art 
in Paris, he married a penniless Irish girl, and 
his stepfather bought a newspaper so that he 
could remain there as its correspondent. Af­
ter the paper’s failure (1837) he took his wife 
back to Bloomsbury, London, and became a 
hardworking and prolific professional journal­
ist.

Of Thackeray’s three daughters, one died in 
infancy (1839); and in 1840, after her last 
confinement, Mrs. Thackeray became insane. 
She never recovered and long survived her 
husband, living with friends in the country. 
Thackeray was, in effect, a widower, relying 
much on club life and gradually giving more 
and more attention to his daughters, for whom 
he established a home in London in 1846. 
The serial publication in 1847-48 of his novel 
Vanity Fair brought Thackeray both fame 
and prosperity, and from then on he was an 
established author on the English scene. 

Thackeray’s one serious romantic attach­
ment in his later life, to Jane Brookfield, 
can be traced in his letters. She was the wife 
of a friend of his Cambridge days, and dur­
ing Thackeray’s “widowerhood,” when his life 
lacked an emotional centre, he found one in 
the Brookfield home. Henry Brookfield’s in- 
sistence in 1851 that his wife’s passionate but 
platonic friendship with Thackeray should end 
was a grief greater than any the author had 
known since his wife’s descent into insanity.

Thackeray tried to find consolation in travel, 
lecturing in the United States on The English 
Humorists of the 18th Century (1852-53; pub­
lished 1853) and on The Four Georges (1855- 
56; published 1860). But after 1856 he set­
tled in London. He stood unsuccessfully for 
Parliament in 1857, quarreled with Dickens, 
formerly a friendly rival, in the so-called “Gar- 
rick Club Affair” (1858), and in 1860 founded 
The Cornhill Magazine, becoming its editor. 
After he died in 1863, a commemorative bust 
of him was placed in Westminster Abbey. 
Early writings. The 19th Century was the 

age of the magazine, which had been devel­
oped to meet the demand for family reading 
among the growing middle class. In the late 
1830s Thackeray became a notable contrib- 
utor of articles on varied topics to Frasefs 
Magazine, The New Monthly Magazine, and, 
later, to Punch. His work was unsigned or 
written under such pen names as Mr. Michael 
Angelo Titmarsh, Fitz-Boodle, The Fat Con- 
tributor, or Ikey Solomons. He collected the 
best of these early writings in Miscellanies, 
4 vol. (1855-57). These include The Yellow- 
plush Correspondence, the memoirs and diary 
of a young cockney footman written in his 
own vocabulary and style; Major Gahagan 
(1838-39), a fantasy of soldiering in India; 
Catherine (1839-40), a burlesque of the pop­
ulär “Newgate novels” of romanticized crime

and low life, and itself a good realistic crime 
story; The History of Samuel Titmarsh and 
the Great Hoggarty Diamond (1841), which 
was an earlier version of the young married 
life described in Philip; and The Luck of 
Barry Lyndon (1844; revised as The Memoirs 
of Barry Lyndon, 1856), which is a historical 
novel and his first full-length work. Barry Lyn­
don is an excellent, speedy, satirical narrative 
until the final sadistic scenes and was a trial 
run for the great historical novels, especially 
Vanity Fair. The Book of Snobs (1848) is a 
collection of articles that had appeared suc­
cessfully in Punch (as “The Snobs of England, 
by One of Themselves,” 1846-47). It consists 
of sketches of London characters and displays 
Thackeray’s virtuosity in quick character- 
drawing. The Rose and the Ring, Thackeray’s 
Christmas book for 1855, remains excellent 
entertainment, as do some of his verses; like 
many good prose writers, he had a facility in 
writing light verse and ballads.
Mature writings. With Vanity Fair (1847- 

48), the first work published under his own 
name, Thackeray adopted the system of Pub­
lishing a novel serially in monthly parts that 
had been so successfully used by Dickens. Set 
in the second decade of the 19th Century, the 
period of the Regency, the novel deals mainly 
with the interwoven fortunes of two contrast- 
ing women, Amelia Sedley and Becky Sharp. 
The latter, an unprincipled adventuress, is the 
leading personage and is perhaps the most 
memorable character Thackeray created. Sub- 
titled “A Novel Without a Hero,” the novel is 
deliberately antiheroic: Thackeray States that 
in this novel his object is to “indicate . . .  that 
we are for the most part. . .  foolish and selfish 
people . . .  all eager after vanities.”

The wealthy, wellbom, passive Amelia Sed­
ley and the ambitious, energetic, scheming, 
provocative, and essentially amoral Becky 
Sharp, daughter of a poor drawing master, 
are contrasted in their fortunes and reactions 
to life, but the contrast of their characters 
is not the simple one between moral good 
and evil—both are presented with dispassion- 
ate sympathy. Becky is the character around 
whom all the men play their parts in an up­
per middle-class and aristocratie background. 
Amelia marnes George Osborne, but George, 
just before he is killed at the Battle of Wa­
terloo, is ready to desert his young wife for 
Becky, who has fought her way up through 
society to marriage with Rawdon Crawley, a 
young officer of good family. Crawley, disil- 
lusioned, finally leaves Becky, and in the end 
virtue apparently triumphs, Amelia marnes 
her lifelong admirer, Colonel Dobbin, and 
Becky settles down to genteel living and char- 
itable works.

The rich movement and colour of this 
panorama of early 19th-century society make 
Vanity Fair Thackeray’s greatest achievement; 
the narrative skill, subtle characterization, and 
descriptive power make it one of the outstand­
ing novels of its period. But Vanity Fair is 
more than a portrayal and imaginative analy­
sis of a particular society. Throughout we are 
made subtly aware of the ambivalence of hu­
man motives, and so are prepared for Thack­
eray’s conclusion: “Ah! Vanitas Vanitatum! 
Which of us is happy in this world? Which 
of us has his desire, or having it, is satisfied?” 
It is its tragic irony that makes Vanity Fair 
a lasting and insightful evaluation of human 
ambition and experience.

Successful and famous, Thackeray went on 
to exploit two lines of development opened 
up in Vanity Fair: a gift for evoking the 
London scene and for writing historical nov­
els that demonstrate the connections between 
past and present. He began with the first, 
writing The History of Pendennis (1848-50), 
which is partly fictionalized autobiography. 
In it, Thackeray tracés the youthful career 
of Arthur Pendennis—his first love affair, 
his experiences at “Oxbridge University,” his
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working as a London journalist, and so on— 
achieving a convincing portrait of a much- 
tempted young man.

Tuming to the historical novel, Thackeray 
chose the reign of Queen Anne for the pe­
riod of The History of Henry Esmond, Esq., 
3 vol. (1852). Some critics had thought that 
Pendennis was a formless, rambling book. In 
response, Thackeray constmcted Henry Es­
mond with great care, giving it a much more 
formal plot stmcture. The story, narrated by 
Esmond, begins when he is 12, in 1691, and 
ends in 1718. Its complexity of incident is 
given unity by Beatrix and Esmond, who 
stand out against a background of London so­
ciety and the political life of the time. Beatrix 
dominates the book. Seen first as a charming 
child, she develops beauty combined with a 
power that is fatal to the men she loves. One 
of Thackeray’s great creations, she is a hero- 
ine of a new type, emotionally complex and 
compelling, but not a pattem of virtue. Es­
mond, a sensitive, brave, aristocratie soldier, 
falls in love with her but is finally disillu- 
sioned. Befriended as an orphan by Beatrix’ 
parents, Lord and Lady Castlewood, Henry 
initially adores Lady Castlewood as a mother 
and eventually, in his maturity, manies her.

Written in a pastiche of 18th-century prose, 
the novel is one of the best evocations in 
English of the atmosphere of a past age. It 
was not well received, however—Esmond’s 
marriage to Lady Castlewood was criticized. 
George Eliot called it “the most uncomfort- 
able book you can imagine.” But it has come 
to be accepted as a notable English historical 
novel.

Thackeray retumed to the contemporary 
scene in his novel The Newcomes (1853-55). 
This work is essentially a detailed study of 
prosperous middle-class society and is centred 
upon the family of the title. Col. Thomas 
Newcome returns to London from India to be 
with his son Clive. The unheroic but attrac­
tive Clive falls in love with his cousin Ethel, 
but the love Clive and Ethel have for each 
other is fated to be unhappily thwarted for 
years because of worldly considérations. Clive 
manies Rose Mackenzie; the selfish, greedy, 
cold-hearted Barnes Newcome, Ethel’s father 
and head of the family, intrigues against Clive 
and the Colonel; and the Colonel invests his 
fortune impmdently and ends as a pensioner 
in an almshouse. Rose dies in childbirth, and 
the narrative ends with the Colonel’s death. 
This deathbed scene, described with deep feel­
ing that avoids sentimentality, is one of the 
most famous in Victorian fiction. In a short 
epilogue Thackeray teils us that Clive and 
Ethel eventually marry—but this, he says, is a 
fable.

The Virginians (1857-59), Thackeray’s next 
novel, is set partly in America and partly in 
England in the latter half of the 18th Century 
and is concerned mostly with the vicissitudes 
in the lives of two brothers, George and Henry 
Warrington, who are the grandsons of Henry 
Esmond, the hero of his earlier novel. Thack­
eray wrote two other serial novels, Lovel the 
Widower (1860) and The Adventures of Philip 
(1861-62). He died after having begun writing 
the novel Denis Duval.
Assessment. In his own time Thackeray was 

regarded as the only possible rival to Dick­
ens. His pictures of contemporary life were 
obviously real and were accepted as such by 
the middle classes. A great professional, he 
provided novels, stories, essays, and verses for 
his audience, and he toured as a nationally 
known lecturer. He wrote to be read aloud 
in the long Victorian family evenings, and 
his prose has the lucidity, spontaneity, and 
pace of good reading material. Throughout 
his works, Thackeray analyzed and deplored 
snobbery and frequently gave his opinions on
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human behaviour and the shortcomings of 
society, though usually prompted by his nar­
rative to do so. He examined such subjects 
as hypocrisy, people’s secret emotions, the 
sorrows sometimes attendant on love, remem- 
brance of things past, and the vanity of much 
of life—such moralizing being, in his opinion, 
an important function of the novelist. He had 
little time for such favourite devices of Victo­
rian novelists as exaggerated characterization 
and melodramatic plots, preferring in his own 
work to be more true to life, subtly depicting 
various moods and plunging the reader into a 
stream of entertaining narrative, description, 
dialogue, and comment.
b i b l i o g r a p h y . Gordon N. Ray, Thackeray, 2 
vol. (1955-58, reissued 1972), is definitive and 
indispensable. Robert A. Colby, Thackeray’s Can- 
vass o f Humanity: An Author and His Public 
(1979), is a literary history. Ann Monsarrat, An 
Uneasy Victorian: Thackeray the Man (1980), is a 
good introduction and the best one-volume biogra­
phy. Dudley Flamm, Thackeray’s Critics { 1967), is 
an annotated bibliography of 19th-century British 
and American criticism, some of the most impor­
tant items of which are reproduced in Thackeray: 
The Critical Heritage, ed. by Geoffrey Tillotson 
and Donald Hawes (1968). An interesting critical 
estimate by a friend and fellow novelist is provided 
by Anthony Trollope, Thackeray (1879, reprinted 
1968). A variety of 20th-century opinions is as­
sembled in Thackeray: A Collection o f Critical 
Essays, comp, by Alexander Welsh (1968). John 
Charles Olmsted, Thackeray and His Twentieth- 
Century Critics (1977), is an annotated bibliogra­
phy of British and American criticism, 1900-75; 
it is supplemented by Sheldon Goldfarb, William 
Makepeace Thackeray (1989), annotating more 
than 500 entries of criticism, 1975-87. Geoffrey 
Tillotson, Thackeray the Novelist (1954, reprinted 
1974), is a subtle, persuasive exploration of his 
art. Jack P. Rawlins, Thackeray’s Novels: A Fic­
tion That is True (1974), is a formal approach to 
Thackeray’s major works. John Carey, Thackeray: 
Prodigal Genius (1977), includes a biographical 
summary.
Thaddaeus, Sa in t : see Judas, Saint.
Thadentsonyane (Lesotho): see Thabana 
Ntlenyana.
Thai Binh, town, northem Vietnam. Thai 
Binh is a market centre on the Tra Ly River 
and is connected by road with Hanoi, 53 miles 
(85 km) northwest.

The surrounding region is a densely popu­
lated and intensely cultivated low delta. It is 
one of the country’s granaries; two rice crops 
a year can be produced because of an exten­
sive irrigation network. Other crops include 
sweet potatoes, taro, com (maize), sugarcane, 
jute, mulberries, and rushes; hogs and poul­
try are raised. To relieve overpopulation, the 
government has sent many people, especially 
ethnic minorities, to new economic zones in 
the central highlands.
Thai language, also called siamese, the Stan­
dard spoken and literary language of Thai­
land, belonging to the Tai language family of 
Southeast Asia. It is specifically the dialect of 
Bangkok and its environs. Slightly different lo­
cal dialects are the Northeastern (around Ubon 
Ratchathani), the Northem (around Chiang 
Mai), and the Southem (around Nakhon Si 
Thammarat).

Thai words are predominantly monosyllabic, 
but many are polysyllabic. The language makes 
use of tones to distinguish between otherwise 
identical words. There are five distinct tones in 
Thai: mid, low, falling, high, and rising. There 
are 21 consonant sounds and 9 distinguish- 
able vowel qualities. Inflection is completely 
lacking in Thai, but derivation and word- 
compounding occur widely—e.g., khamnam 
“preface” (word-leading), and khawcaj “un- 
derstand” (enter-heart). Synonym compounds

like haanklaj “far distant” and alliterative 
compounds like ramadrawan “cautious” add 
greatly to the beauty and expressiveness of the 
language. Word order is quite rigid. The typi­
cal sentence contains subject, verb, and object 
in that order—e.g., khaw1 rian2 khanidlasaad3 
“He1 studies2 mathematics3.”

Thai freely incorporates foreign words. Per­
haps the oldest are Chinese, but recent Chinese 
loanwords also occur. Hundreds of elegant 
and literary words are taken from Pali and 
Sanskrit, and new words are also coined from 
Sanskrit roots. There are also loanwords from 
Khmer, from 16th-century Portuguese, from 
Malayo-Polynesian, and in modern times in­
creasingly from English. The Thai alphabet 
(instituted ad  1233) derives ultimately from 
the Devanagari script of southem India. Writ­
ing proceeds from left to right, and spaces 
indicate punctuation but not word division. 
The alphabet has 42 consonant signs, 4 tone 
markers, and many vowel markers.
Thai literature, body of writings of the Thai 
people, historically fostered by the kings, who 
themselves often produced outstanding liter­
ary works. The earliest literature, that of the 
Sukhothai period (13th to mid-14th centuries), 
survives chiefly in inscriptions, which pro­
vide vivid accounts of contemporary life. The 
golden age of Thai literature occurred between 
1349 and 1767 (particularly from the mid- 
15th Century), when Ayutthaya was the Capi­
tal. Outstanding writing of the period includes 
an abundance of poetry, dance-dramas, and 
prose narratives influenced by Hindu sources. 
Great Existence, later rewritten as the Royal 
Version of Mahajati (a poem exalting the 
virtue of charity); Phra Lo (a tragic romance); 
and Defeat of the Yuan (a history) are three 
of the influential works of the Ayutthayan 
period. The court of Narai (reigned 1656-88) 
included most of the Thai writers of the time, 
and the epic romance (conceming the lives of 
Thai heroes) flourished. Much literature was 
lost in the Myanmar (Burmese) sack of Ayut­
thaya in 1767. After the restoration, and with 
the capital established at Bangkok, many law 
codes, religious works, and literary texts were 
rewritten. From about 1850, Westem influ­
ences came to bear on Thai literature. Prose 
replaced poetry as the dominant form of liter­
ature, and fiction developed rapidly.

Articles are alphabetized word by word, 
not letter by letter

Thai Nguyen, city, north-central Vietnam. 
Iron-ore deposits are located nearby, and a 
metallurgical manufacturing centre has been 
established. The city is located on the right 
bank of the Cau River, which flows south­
eastward into the Gulf of Tonkin, and is con­
nected with Haiphong by river Steamers and 
with Hanoi by road. The population includes 
a high proportion of Tai. Pop. (1979) 138,023.
Thai Ton (Vietnamese mler): see Hien 
Vuong.
Thailand, officially kingdom of Thailand , 
Thai m uang  Thai, or PRATHET Thai, for­
merly siam, country situated in the west of 
the Indochinese Peninsula of Southeast Asia, 
covering an area of 198,115 square miles 
(513,115 square km). The capital is Bangkok. 
Extending about 930 miles (1,500 km) from 
north to south and about 500 miles (800 km) 
from east to west, Thailand is bordered on 
the northwest by Myanmar (Burma), on the 
northeast by Laos, on the southeast by Kam- 
puchea (Cambodia) and the Gulf of Thailand, 
on the south by Malaysia, and on the South­
west by the Andaman Sea. The population in 
1990 was estimated at 56,147,000.
A brief treatment of Thailand follows. For 

full treatment, see macropaedia: Southeast 
Asia, Mainland.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. The country can be divided into 
four physiographic regions. In the mountain­
ous north is a series of parallel and longitudi­
nal mountain ranges (average elevation 3,900 
feet [1,200 m] above sea level) incised by 
steep valleys of the Ping, Wang, Yom, and 
Nan rivers; these ranges are thickly covered 
with tropical monsoon forests yielding valu­
able timber (teak). Doi Inthanon (8,514 feet 
[2,595 m]), the highest point in the country, is 
located in the extreme northwest. The central 
plain region, forming the Thai heartland, is 
the largest region of the country, chiefly con­
sisting of the Chao Phraya River delta. This 
fertile and densely populated central plain, 
with a vast complex of canals and small irri­
gation projects, is the centre of the country’s 
agricultural, commercial, and industrial activ­
ities. In the northeast is the Khorat Plateau, 
a sandstone region of low elevations (average 
650 feet [200 m]); its soils are poor and sandy 
and rainfall is scant. It is largely covered 
with savanna-type grasses and shrubs. The 
densely forested southem region, occupying 
the northem half of the Malay Peninsula, is of 
rolling to mountainous topography with little 
flat land; much of Thailand’s mineral wealth 
(tin) and mbber cultivation are concentrated 
here. The Chao Phraya River is—along with 
its tributaries—of the greatest importance to 
Thailand’s economic life.

Thailand has a subtropical monsoonal cli­
mate with three distinct seasons: the hot sea­
son (March-May), the rainy season (June- 
October), and the cool season (November- 
March). Annual average temperatures range 
between 75° and 86° F (24° and 30° C); an­
nual precipitation varies from (east to west) 
35 inches (900 mm) in the Khorat Plateau, 
to more than 40 inches (1,016 mm) in the 
Chao Phraya floodplains, and up to 120 
inches (3,050 mm) in the mountainous region. 
Forests cover less than one-third of the total 
land area and consist chiefly of hardwood and 
resin-producing trees; bamboo, palm, banyan, 
rattan, and many kinds of fern are also found. 
Wildlife includes the elephant, gibbon, tiger, 
leopard, wild pig, python, king cobra, green 
turtle, and crocodile; silkworms are raised for 
the prosperous silk industry.

Thailand’s most important mineral resource 
is tin, and its reserves amount to less than 
one-tenth of the world’s total. The country 
also has substantial natural gas reserves. Other 
minerals include tungsten, antimony, fluorite, 
lead, zinc, and precious stones such as rubies 
and sapphires.

The people. The Thai, accounting for nearly 
four-fifths of the total population, are the pre- 
dominant ethnolinguistic group. The Chinese 
and Malays also constitute a significant por­
tion of the population. Indigenous minorities 
include the hill-dwelling Karens; the Semang; 
the Lawa, who are believed to be the origi­
nal dwellers of the delta plain; and the Chao 
Nam, who fish for subsistence. The Khmers, 
Soais, and Indians make up small immigrant 
groups. By the mid-1980s there were some



380,000 refugees in Thailand from Myanmar, 
Vietnam, Laos, and Kampuchea.

Buddhism is the national religion and is 
widespread. Minorities include Muslims, Hin­
dus, Sikhs, and a few Christians. Most of the 
tribal groups are animists.

Birth and death rates in Thailand have de­
clined since World War II but are still relatively 
high. Almost one-fifth of the population lives 
in urban areas. Population is concentrated in 
the Chao Phraya delta, especially in Bangkok. 
Other population centres are usually located 
beside rivers or on the coast. Another area 
of high density is the west coast, where tin 
mining and shipping industries operate. More 
than one-third of the population is younger 
than 15 years.

The economy. Thailand has a predomi- 
nantly market economy based largely on ser­
vices, agriculture, and light industries. The 
gross national product (GNP) is increasing 
much more rapidly than the population.

Agriculture accounts for about one-sixth of 
the GNP but employs more than one-half 
of the work force. Small landholders pre- 
dominate through most of the country. The 
production and export of rice, the chief sta­
ple, have remained relatively constant in spite 
of low prices set by the government. Corn 
(maize) is widely grown in the uplands around 
the central plain. Cassava, rubber, sugarcane, 
bananas, pineapples, and kenaf are important 
cash crops.

Cattle and buffalo are used for several years 
as draft animals and then slaughtered for 
meat. Thailand’s production of meat and milk 
does not meet the country’s domestic de­
mand. Fish are the main source of protein, 
and landings increased sharply when trawlers 
were introduced after 1960. Forests have been 
overcut, and production of roundwood must 
be supplemented by imports.

Mineral industries are dominated by the pro­
duction and export of tin, of which Thailand 
is one of the world’s major producers. The 
government requires that Thais own a Con­
trolling interest in offshore tin mines opened 
after 1980. Significant quantities of lignite, 
iron ore, and manganese ore are also mined. 
Increased consumption of natural gas, which 
is produced offshore, has helped to reduce im­
ports of petroleum.

Manufacturing industries account for one- 
fifth of the GNP but employ only one-tenth of 
the work force. Light industries predominate 
and are concentrated around Bangkok. Most 
factories are small-scale and centre on the pro­
cessing of domestic raw materials. Chief man­
ufactures include beer, refined sugar, textiles, 
cement, Chemicals, and motorcycles. Electric­
ity is generated primarily from imported and 
domestic fuels; about one-fifth is hydroelec­
tric.

Thailand continued to have a trade deficit 
during the 1980s. Chief trading partners in­
clude Japan, the United States, Singapore, 
West Germany, The Netherlands, and the 
United Kingdom. Major exports consist of 
rice, cassava products, rubber, corn, and sugar. 
Machines and transport equipment, mineral 
fuels, basic manufactures, and Chemicals are 
imported.

Government and social conditions. Thai­
land is a constitutional monarchy with a 
parliamentary government dominated by the 
military. A 1978 constitution makes the hered­
itary lang head of state and commander in 
chief of the armed forces. Legislative power re- 
sides in a bicameral National Assembly, com­
prising the 268-member Senate and the 357- 
member House of Representatives. Senators 
are appointed to six-year terms on the recom- 
mendation of the incumbent prime minister, 
and members of the House are directly elected 
to four-year terms. The head of government 
is the prime minister, appointed by the king 
on the advice of the National Assembly; the 
prime minister names a Council of Minis­

ters (cabinet) for appointment by the king. A 
multiparty system operates, and there is no 
dominant party or coalition.

Social welfare programs are meagre but in­
clude assistance to children, families, and the 
old and indigent, and disaster relief. Although 
far from adequate, health conditions compare 
favourably to those of most other Southeast 
Asian countries. Malaria and gastrointestinal 
and respiratory diseases are major health prob­
lems. The average life expectancy is relatively 
good, at about 65 years.

Education is free and compulsory between 
the ages of 7 and 15, but some rural areas 
lack schools. The educational system includes 
six-year elementary and five- or six-year sec­
ondary schools, as well as universities, military 
academies, and teacher-training institutes.

Broadcasting is controlled by the govern­
ment; the military owns most radio and many 
television stations.

Cultural life. Prominent Thai arts include 
architecture, painting, music, drama, litera­
ture, and the crafting of porcelain and pottery. 
The Thai architectural style is seen in Bud­
dhist temples, usually constmcted of wood. 
Thai painting, mostly religious, probably de­
rived from India and Sri Lanka. Poetry is 
traditionally important; the realistic novel and 
the short story have become populär in con­
temporary literature.
History. Archaeological evidence indicates 

almost continuous human occupation of Thai­
land for the last 20,000 years. The Thai peo­
ples migrated southward and westward from 
China around the lOth Century a d . During 
the 13th Century two Thai States emerged. The 
Sukhothai kingdom was founded about 1220 
after a successful revolt against the Khmer 
kingdom. Chiang Mai was founded in 1296 
after the Thai people defeated the Mon state 
of Haripunjaya' In 1350 the Thai kingdom of 
Ayutthaya succeeded the state of Sukhothai. 
By the early 15th Century it had absorbed 
Sukhothai and devastated the declining Khmer 
kingdom.

The Myanmar were the most powerful rival 
of the Ayutthaya kingdom, and in 1569 they 
defeated Ayutthayan forces, occupied their 
capital, and mied the kingdom for 15 years. In 
1767 the Myanmar again occupied the Thai 
capital and ended the Ayutthayan mle.

The Chakkri Thai dynasty came to power 
in 1782 under the leadership of Chao Phraya 
Chakkri. In the early years of the new dynasty 
the capital city was moved across the river to 
Bangkok. The Chakkri mier Rama III (1824-
51) extended the Thai empire south along the 
Malay Peninsula, north into Laos, and south­
east into Cambodia. During the 19th Century 
Western influence increased in the country as 
Thai miers granted concessions and political 
relations to European countries. In 1867 the 
Thai kingdom relinquished its claim on Cam­
bodia to France. During the reign of King 
Chulalongkorn (1886-1910) a policy of West­
ern internal reform was implemented. The 
Thai kingdom ceded its vassal state in Laos 
and Cambodia to France in the late 19th and 
early 20th centuries. In 1917 the Thai king­
dom entered World War I on the side of the 
Allies.

During the reign of King Prajadhipok (1925- 
35) a coup d’etat ended the absolute monarchy 
and established a constitutional regime with 
the king’s support. In 1939 the country was 
officially renamed Thailand instead of Siam. 
During World War II Thailand reluctantly be­
came an ally of Japan. The dominance of the 
military carried over from the 1932 coup into 
the 1950s and beyond, as Thailand’s stability 
was successively undermined by the Indochina 
and Vietnam wars and Vietnam’s postwar in- 
cursions into Kampuchea. From 1932 to 1980 
there was a series of governments, mostly mil­
itary, punctuated by 26 coups and counter- 
coups and the adoption of 13 constitutions. In 
the 1979 elections, Thailand’s oldest political

669 thalassemia

group, the Democrat Party, won only 32 of 
301 parliamentary seats. In 1981 and again in 
1985 military coups were suppressed.
Thailand, Gulf of, formerly gulf of siam, 
inlet of the South China Sea bordering Thai­
land (Southwest through north), Kampuchea 
(Cambodia), and southem Vietnam (north­
east). The Gulf of Thailand is 300 to 350 
miles (500 to 560 km) wide and 450 miles 
long. The Chao Phraya and Nakhon Chai 
Si rivers enter the gulf near its head. The 
main harbours in Thailand are located along 
the Gulf of Thailand at Bangkok, Pattani, 
Songkhla (Singgora), Pak Phanang (port for 
Nakhon Si Thammarat), and Chanthaburi; in 
Kampuchea at Réam, Kampót, and Kep; and 
in Vietnam at Rach Gia. The shallow waters 
along the gulf’s coast provide economically 
important fishing grounds.
Thais (fl. late 4th Century bc), Athenian cour- 
tesan who traveled with the army of Alexan­
der the Great in its invasion of Persia. She is 
chiefly known from the story that represents 
her as having persuaded Alexander to set fire 
to the Achaemenian capital of Persepolis in 
the course of a drunken revel. The authentic- 
ity of this anecdote, which forms the subject 
of John Dryden’s Alexander’s Feast (1697), is 
doubtful, since it is based upon the authority 
of Cleitarchus, one of the least trustworthy 
of the historians of Alexander. Persepolis was 
probably set afire for political reasons.

Courtesans in Greek and Roman comedy 
were often named Thais. There is also a Chris­
tian saint called Thais, a reformed prostitute, 
but her story is probably fictitious; it was used 
by Anatole France for his Thaïs (1890) and 
thence for Jules Massenet’s opera of the same 
name (1894).
Thakin (Myanmar title): see under proper 
name (e.g., Than Tun, Thakin).
Thai, central section of the Sind Sagar Doab 
(tract), Punjab province, Pakistan, lying be­
tween the Indus and the Jhelum and Chenäb 
rivers. Formerly desert, it is now irrigated 
by canals from the Jinnah Barrage (Käläbägh 
Barrage) on the Indus. The Thai Project, un­
der the Agriculture Development Corporation, 
is one of the most important development 
projects in the world, with plans for exten­
sion of agriculture, industry, and village and 
town construction. Cultivation of wheat, cot­
ton, rice, and sugarcane has increased. Forests 
also have been planted and cattle farms set 
up. New towns—Jawharäbäd, Qäidäbäd, and 
Liäqatäbäd—have been built with woolen and 
sugar mills and textile and cement factories.
thalamus, plural thalami, either of a pair 
of large, ovoid organs that form most of the 
lateral (side) walls of the third ventricle of 
the brain. It is a major structure of the di- 
encephalon (the interbrain; one of the five 
sections of the brain). Located between the 
brain stem and the forebrain, the thalamus 
is associated with the epithalamus (containing 
the habenula and the pineal body) and the 
hypothalamus (associated with the autonomie 
nervous system).

The thalamus has two important functions. 
It translates neural impulses from various re­
ceptors to the cerebral cortex, where they are 
experienced as the appropriate sensations of 
touch, pain, and temperature during the wak- 
ing state; and it regulates synaptic transmis- 
sions (i.e., incoming impulses) during resting 
States. The latter activity consists of inter- 
spersing burst discharges with long periods of 
neuronal inactivity, or silence.
thalassemia, also called cooley’s anem ia ,
MEDITERRANEAN ANEMIA, Or HEREDITARY 
LEPTOCYTOSis, group o f blood disorders char­
acterized by a deficiency o f hemoglobin, the
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blood protein that transports oxygen to the 
tissues. Thalassemia is caused by genetically 
determined abnormalities in the synthesis of 
one or more of the polypeptide chains that 
make up the globin part of hemoglobin. The 
various forms of the disorder are distinguished 
by different combinations of three variables: 
the particular polypeptide chain or chains that 
are affected; whether the affected chains are 
synthesized in sharply reduced quantities or 
not synthesized at all; and whether the dis­
order is inherited from one parent (heterozy- 
gous) or from both parents (homozygous).

The five different polypeptide chains are 
named after the first five Greek letters: alpha, 
a; beta, ß; gamma, y; delta, ö; and epsilon, e. No 
thalassemic disorder is known to involve the 
£-chain. Involvement of the y-chain or ^-chain 
is rare. Of the 19 variations of thalassemic 
inheritance, a few (such as the two heterozy- 
gous a-thalassemias) are benign and generally 
exhibit no clinical Symptoms. Other forms 
exhibit mild anemia, while the most severe 
form (homozygous a-thalassemia 1) usually 
causes premature birth, either stillbom or with 
death following within a few hours. Thalasse­
mia major (homozygous ^-thalassemia) shows 
clinical characteristics a few months following 
birth: anemia, splenomegaly, and often en- 
larged liver. Infections commonly develop. At 
about the age of four, stunted physical growth 
becomes apparent. Many patients develop ab- 
normally protruding upper jaws, prominent 
cheekbones, and marrow expansion in the 
long bones, ribs, or vertebrae, which fracture 
easily. With blood transfusion therapy and 
antibiotic therapy, many live into their 20s.
Thalassemia minor (heterozygous /?-thalas- 

semia) is characterized by mild anemia, of­
ten presenting no Symptoms, but occasionally 
complicated with slight enlargement of the 
spieen.

It is believed that the potentially lethal thal­
assemia gene is retained in the population 
because it provides some protection from 
malaria in the heterozygous state. Thalassemia 
genes are widely distributed in the world but 
are found most often among people with an- 
cestors from the Mediterranean, the Middle 
East, and southem Asia. Thalassemia has also 
been found in some northem Europeans and 
American Indians. Among blacks, the disease 
is unusually mild.
Thalberg, Irving G. (b. May 30, 1899, 
Brooklyn, N.Y., U.S.—d. Sept. 14,1936, Santa 
Monica, Calif.), American motion-picture ex­
ecutive called the “boy wonder of Hollywood” 
who, as the production manager of Metro- 
Goldwyn-Mayer (MGM), was responsible for 
that studio’s reputation for the consistently 
high artistic quality of its films.

Thalberg worked in the New York offices 
of Universal Pictures Co. for two years be­
fore going to Hollywood as the secretary to 
Carl Laemmle, who was then the head of the 
Company. At 21 Thalberg became Universal’s 
studio manager.

When MGM was formed four years later, 
he was hired as the head of production with 
full authority to reedit any film. He shrewdly 
ascertained public taste and tightly controlled 
the studio’s output by supervising the selection 
of scripts, their revision, and the final editing 
of the films. The literary flavour of MGM’s 
products, e.g., The Barretts of Wimpole Street
(1934) , Mutiny on the Bounty (1935), and 
Romeo and Juliet (1936), stemmed mainly 
from his influence. With Naughty Marietta
(1935) he initiated a long series of success­
ful musicals starring Jeanette MacDonald and 
Nelson Eddy. Thalberg also acted as a liai­
son between the businessmen who controlled 
MGM’s finances and the studio’s directors. He 
supported the star system and discovered and

developed many of MGM’s populär screen 
Personalities.
Thalberg, Sigismond (Fortune Francois)
(b. Jan. 8, 1812, Geneva, Switz.—d. April 
27, 1871, Posillipo, Italy), the leading rival of 
Franz Liszt as a virtuoso pianist.

Thalberg began performing at the age of 14 
in Viennese salons. In 1830 he toured Ger­
many and England, and in 1834 he assumed 
the post of court pianist in Vienna. In 1836 
he moved to Paris, where a famous rivalry de­
veloped with Liszt. His many tours included 
concerts in Brazil and the United States.

Like most 19th-century virtuosos, Thalberg 
primarily played his own compositions. His 
technique was praised for its legato, and his 
specialty was playing a melody in the mid­
dle of the keyboard and surrounding it with 
rapid figuration. His many compositions were 
mainly for piano and in a virtuosic vein, 
including a considerable number of fantasies 
based on operatic themes.
Thaies of M iletus (fl. 6th Century bc), 
philosopher remembered for his cosmology 
based on water as the essence of all matter. 
According to the Greek thinker Apollodorus, 
he was bom in 624; the Greek historian Di­
ogenes Laërtius placed his death in the 58th 
Olympiad (548-545) at the age of 78.

No writings by Thaies survive, and no con­
temporary sources exist; thus, his achieve­
ments are difficult to assess. Inclusion of his 
name in the canon of the legendary Seven 
Wise Men led to his idealization, and numer­
ous acts and sayings, many of them no doubt 
spurious, were attributed to him. According to 
Herodotus, Thaies was a practical statesman 
who advocated the federation of the Ionian 
cities of the Aegean region. The Greek scholar 
Callimachus recorded a traditional belief that 
Thaies advised navigators to steer by the Little 
Bear (Ursa Minor) rather than by the Great 
Bear (Ursa Major), both prominent constel- 
lations in the north. He is also said to have 
used his knowledge of geometry to measure 
the Egyptian pyramids and to calculate the 
distance from shore of ships at sea. Although 
such stories are probably apocryphal, they il- 
lustrate Thaies’ reputation. The Greek writer 
Xenophanes claimed that Thaies predicted the 
solar eclipse that stopped the battle between 
the Lydian Alyattes and the Median Cyaxares, 
evidently on May 28, 585. Modem scholars 
believe, however, that he could not possibly 
have had the knowledge to predict accurately 
either the locality or the character of an 
eclipse. Thus, his feat was apparently isolated 
and only approximate; Herodotus spoke of his 
foretelling the year only. That the eclipse was 
nearly total and occurred during a crucial bat­
tle probably contributed considerably to his 
exaggerated reputation as an astronomer.

In geometry Thaies has been credited with 
the discovery of five theorems: (1) that a cir­
cle is bisected by its diameter, (2) that angles 
at the base of a triangle having two sides of 
equal length are equal, (3) that opposite an-

Thales, restored double herm; in the 
Galleria Geografica, Vatican
By courtesy of the Direzione Generale dei Monumenti 
Musei e Gallerie Pontificie

gles of intersecting straight lines are equal, (4) 
that the angle inscribed in a semicircle is a 
right angle, and (5) that a triangle is deter­
mined if its base and the angles relative to 
the base are given. His mathematical achieve­
ments are difficult to assess, however, because 
of the ancient practice of crediting particular 
discoveries to men with a general reputation 
for wisdom.

The claim that Thaies was the founder of 
European philosophy rests primarily on Aris­
totle, who wrote that Thaies was the first to 
suggest a single material substratum for the 
universe—namely, water, or moisture. Even 
though Thaies as a philosopher renounced 
mythology, his choice of water as the fun­
damental building block of matter had its 
precedent in tradition. A likely consideration 
in this choice was the seeming motion that 
water exhibits, as seen in its ability to become 
vapour; for what changes or moves itself was 
thought by the Greeks to be close to life itself. 
To Thaies the entire universe is a living or­
ganism, nourished by exhalations from water.

Thaies’ significance lies less in his choice of 
water as the essential substance than in his at­
tempt to explain nature by the simplification 
of phenomena and in his search for causes 
within nature itself rather than in the caprices 
of anthropomorphic gods. Like his successors 
Anaximander and Anaximenes, Thaies is im­
portant in bridging the worlds of myth and 
reason.
Thalia, in Greek religion, one of the nine 
Muses, patron of comedy; also, according to 
the Greek poet Hesiod, a Grace (one of a 
group of goddesses of fertility). She is the 
mother of the Corybantes, celebrants of the 
Great Mother of the Gods, Cybele, the fa­
ther being Apollo, a god related to music and 
dance. In her hands she carried the comic 
mask and the shepherd’s staff.
thalidomide, compound formerly used in 
medicine as a sedative and antiemetic drug 
until the discovery that it caused fetal malfor­
mations. Thalidomide was found to produce 
phocomelia (“seal limbs”) and other deformi- 
ties (as absence or malformation of the exter- 
nal ear, fusion defects of the eye, and absence 
of the normal openings of the gastrointestinal 
tract) in infants bom of mothers who had 
taken the dmg during early pregnancy. Be­
tween 2,000 and 3,000 such deformed babies 
were bom in West Germany and 500 in Great 
Britain between 1959 and the beginning of 
1962. In the United States, thalidomide was 
never distributed for clinical use.

Before the thalidomide tragedies, the fetus 
was believed to be adequately protected from 
the effects of dmgs given to the mother dur­
ing pregnancy. Since that time thalidomide 
sometimes has been used to treat leprosy, and 
researchers have suggested that it may aid in 
transplantation.
thallium (TI), Chemical element, metal of 
main Group lila, or boron group, of the peri­
odic table, poisonous, chiefly univalent, and of 
limited commercial value. Like lead, thallium 
is a soft, low-melting element of low tensile 
strength. Freshly cut thallium has a metallic 
lustre that dulls to bluish gray upon exposure 
to air. The metal continues to oxidize upon 
prolonged contact with air, generating a heavy 
nonprotective oxide ernst. Thallium dissolves 
slowly in hydrochloric acid and dilute sulfuric 
acid and rapidly in nitric acid.

Rarer than tin, thallium is concentrated in 
only a few minerals that have no commercial 
value. Trace amounts of thallium are pres­
ent in sulfide ores of zinc and lead; in the 
roasting of these ores, the thallium becomes 
concentrated in the flue dusts, from which it 
is recovered.

Sir William Crookes discovered (1861) thal­
lium by observing the prominent green spec­
tral line generated by selenium-bearing pyrites



that had been used in the manufacture of sul­
furic acid. Crookes and Claude-Auguste Lamy 
independently isolated (1862) thallium, show­
ing it to be a metal.

Soluble thallium compounds are toxic. The 
metal itself is changed to such compounds 
by contact with moist air or skin. Thallium 
poisoning, which may be fatal, causes nervous 
and gastrointestinal disorders and rapid loss 
of hair.

The heaviest of the boron group elements, 
thallium, unlike the others, is predominantly 
univalent instead of trivalent. In water the 
colourless, more stable thallium(I) or thallous 
ion, Tl+, resembles the heavier alkali metal 
ions; the thallium(III) compounds are easily 
reduced to thallium® compounds.

Two crystalline forms of the element are 
known: close-packed hexagonal below about 
230° C and body-centred cubic above. Nat­
ural thallium consists almost entirely of a 
mixture of two stable isotopes: thallium-203 
(29.50 percent) and thallium-205 (70.50 per­
cent). Tracés of several short-lived isotopes 
occur as decay products in the three natural 
radioactive disintegration series: thallium-206 
and thallium-210 (uranium series), thallium- 
208 (thorium series), and thallium-207 (ac- 
tinium series).

Thallium metal has no commercial use, and 
thallium compounds have no major commer­
cial application, since thallium® sulfate was 
largely replaced in the 1960s as a rodenti- 
cide and insecticide. Thallium® compounds 
have a few limited uses. For example mixed 
bromide-iodide crystals (TIBr and Til) that 
transmit infrared light have been fabricated 
into lenses, Windows, and prisms for infrared 
optical systems. The sulfide (T12S) has been 
employed as the essential component in a 
highly sensitive photoelectric cell and the 
oxysulfide in an infrared-sensitive photocell 
(thallofide cell). Also, the oxide (T120 ) has 
been utilized as an ingrediënt in highly refrac- 
tive optical glasses and as a colouring agent in 
artificial gems. Alkali halide crystals, such as 
sodium iodide, have been doped or activated 
by thallium compounds to produce inorganic 
phosphors for use in scintillation counters to 
detect radiation.
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thallus, plant body of algae, fungi, and other 
lower organisms formerly assigned to the ob­
solete group Thallophyta. A thallus is com­
posed of filaments or plates of cells and ranges 
in size from a unicellular structure to a com­
plex treelike form. It has a simple structure 
that lacks specialized tissues typical of higher 
plants, such as a stem, leaves, and conducting 
tissue.
Thälmann, Ernst (b. April 16, 1886, Ham­
burg, Ger.—d. Aug. 18, 1944, Buchenwald), 
German Communist leader and twice presi­
dential candidate during the Weimar Repub­
lic (1919-33), who was chiefly responsible 
for molding the German Communist Party 
(KPD; Kommunistische Partei Deutschlands), 
the most powerful communist party outside 
the Soviet Union.

Thälmann, a labourer, joined the Social 
Democratie Party (SPD; Sozialdemokratische 
Partei Deutschlands) in 1902, served on the 
Western Front during World War I, and 
in 1920 entered the Communist Party. As 
a member of the left wing and leader of 
the powerful Wasserkante district (centred at 
Hamburg), he became a member of the par­
ty’s central committee in 1923.

Thälmann’s rise to national prominence be­
gan in 1925. With the Stalinization of the

Soviet Union, the Comintem (Third Interna­
tional) chose him to carry out the same process 
in the German party. He viewed the Soviet 
Union as the fatherland of the Proletariat and 
followed Moscow’s orders unquestioningly.

With the coming of the Depression and the 
subsequent rapid expansion of Nazi power, 
Thälmann’s party, following the lead of the 
Comintem, continued to focus on social 
democracy as the main enemy. The party 
was almost completely unprepared when, in 
early 1933, Hitler ordered the mass arrests of 
communist functionaries that practically de­
stroyed the party stmcture. Thälmann’s arrest 
came on March 3, 1933, and he remained im­
prisoned until finally executed at Buchenwald 
concentration camp.
Thames, Battle of the (Oct. 5, 1813), in 
the War of 1812, decisive U.S. victory over 
British and Indian forces in Ontario, Canada, 
enabling the United States to consolidate its 
control over the Northwest. After the U.S. 
naval triumph in the Battle of Lake Erie the 
previous month, the British commander at 
Detroit, Brigadier General Henry A. Procter, 
found his position untenable and began a 
hasty retreat across the Ontario peninsula. He 
was pursued by about 3,500 U.S. troops under 
Major General William Henry Harrison, who 
was supported by the U.S. fleet in command 
of Lake Erie. The forces met near Mora- 
viantown on the Thames River, a few miles 
east of what is now Thamesville. The British, 
with about 600 regulars and 1,000 Indian al­
lies under Tecumseh, the Shawnee intertribal 
leader, were greatly outnumbered and quickly 
defeated. Many British troops were captured 
and Tecumseh was killed, destroying his In­
dian alliance and breaking the Indian power 
in the Ohio and Indiana territories. After this 
battle, most of the tribes abandoned their as­
sociation with the British. The U.S. victory 
helped catapult Harrison into the national 
limelight and eventually the presidency.

After destroying Moraviantown, a village of 
Christian Indians, the U.S. troops retumed to 
Detroit. In Canada the engagement is called 
the Battle of Moraviantown.
Thames, River, principal river of England 
and the stream on the banks of which London 
was built. It rises in the Cotswolds of Glouces­
tershire and winds eastward through six of 
the country’s Southern counties, entering the 
North Sea at Tilbury just below Greater Lon­
don. Its total length is 210 miles (338 km); 
its drainage basin covers 3,812 square miles 
(9,873 square km). Tributaries of the Thames 
include the Churn, Coln, Windrush, Even- 
lode, Cherwell, Ock, Thame, Kennet, Loddon, 
Colne, Wey, and Mole rivers.

Floods have occasionally threatened the em- 
banked Stretches in the centre of London when 
high-river spates pour toward the estuary at 
the same time that strong spring tides are run­
ning from the sea. Fears that the city could 
be inundated by rare “surge tides” thrust up 
the estuary by North Sea gales led the Lon­
don authorities to undertake the erection of 
downstream barriers, which first became op­
erational in 1982. Because the Thames is the 
chief water supply for London and its western 
suburbs (and also for districts around Oxford 
and Faringdon), drought can also be a matter 
for serious concern. The freshwater Thames 
has been controlled by the Thames Conser- 
vancy Board since 1857 and the tidal Thames 
below Teddington by the Port of London Au­
thority since 1908.

The river became navigable by barges to Ox­
ford and beyond by 1624 but with difficulty 
until locks were constmcted above Staines in 
1771. Locks between Staines and Teddington 
were added in 1810-15 by the London Cor­
poration. Later improvements allowed boats 
drawing 3 feet (1 m) to reach Lechlade. Some 
bärge traffic uses the river above Tedding­
ton, especially to Kingston. Passenger steam-
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ers ply daily in summer between Oxford and 
Kingston, also from Westminster in Greater 
London upstream to Kew, Richmond, and 
Hampton Court, and downstream from Tower 
Pier to Tilbury, Southend-on-Sea, and Mar- 
gate. Water-buses mn between Greenwich and 
Putney. Ferries cross the Thames at Woolwich- 
North Woolwich and Gravesend-Tilbury.

Some of the derelict canals that connect with 
the freshwater Thames were restored for plea­
sure boating in the 1960s; those off the tidal 
Stretches are used commercially, including the 
Grand Union Canal to West Midlands and 
Derbyshire. The Thames below Tower Bridge 
is one of the world’s most important commer­
cial waterways, its traffic supervised by the 
Thames Navigational Service.

Called the Tamesis by Julius Caesar and, by 
early English chroniclers, variously the Tamis, 
Tamisa, or Tamensim, the river has been cel­
ebrated by bards throughout history. But in 
London after the mid-19th Century it became 
more of an open sewer than a poetic stream. 
Starting in 1963 the freshwater and tidal au­
thorities, aided by new regulations, began a 
highly successful battle against pollution.
Thames Sword, also called thames sca- 
m asax , weapon inlaid with brass and silver 
wire and inscribed with runes, discovered in 
1857 near London in the bed of the River 
Thames. Probably carved in the 8th or 9th 
Century, the inscription contains one of the 
two earliest examples of complete Old English 
runic alphabets. The Thames Sword is housed 
in the British Museum.
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Thames Tunnel, also called w apping-  
rotherhithe tunnel , tunnel designed by 
Mare Isambard Bmnel and built under the 
River Thames at London, from Rotherhithe 
to Wapping, the first subaqueous tunnel in 
history, To drive his heading, Bmnel invented 
the tunneling shield, one of the basic tools 
of modem civil engineering. It was completed 
in the early 1840s. The completed tunnel, 
which measured 1,506 feet (459 m) in length 
23 by 37 feet (7 by 11 m) in cross section 
was for many years the largest of any soft- 
ground tunnel, is in regulär use today as part 
of the Metropolitan Line of the London Un­
derground.
Thames Valley, local government region, 
east-central North Island, New Zealand, con­
sisting of the mountainous Coromandel Penin­
sula and adjacent Hauraki Plains to the 
Southwest. The Coromandel Peninsula, some 
70 miles (110 km) long and about 20 miles 
(30 km) wide, is formed by the Coroman­
del Range, which rises to more than 2,900 
feet (880 m) above sea level; the peninsula is 
bounded by the Firth of Thames and Hauraki 
Gulf to the west and by the Bay of Plenty 
to the east. The region has an area of 1,802 
square miles (4,666 square km).

Europeans seeking gold settled on the penin- 
sula’s west coast, near Coromandel in 1852 
and at Thames (now a centre of heavy engi­
neering) in 1867. Whitianga, another of the 
region’s main settlements, lies on the Bay of 
Plenty. The peninsula’s extensive forests were 
exploited by the British for ship timber in the 
second half of the 19th Century. Sheep and 
dairy cattle are raised in the region. Thames 
Valley is also a resort area for tourists from 
Auckland some 40 miles to the northwest. 
Pop. (1987 est.) 59,300.
Thamesdown, district (borough), county of 
Wiltshire, Southern England, occupying an
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area of 89 square miles (230 square km) some 
35 miles (55 km) east of Bristol in the north­
eastern part of the county. Thamesdown dis­
trict consists of the railroad town of Swindon 
and its adjacent areas. Mostly a fertile clay 
valley, Thamesdown’s northem boundary is 
defined by the upper reaches of the Thames 
River, and it is bordered on the south by the 
steep chalk escarpment of the Marlborough 
Downs. The hamlet of Inglesham northeast 
of Swindon has an unrestored, mostly 13th- 
century church. Pop. (1986 est.) 162,800.
Thamöd, in ancient Arabia, tribe or group 
of tribes that seem to have been prominent 
from about the 4th Century b c  to the first half 
of the 7th Century a d . Although the Thamüd 
probably originated in southem Arabia, a 
large group apparently moved northward at an 
early date, traditionally settling on the slopes 
of Mount Athlab. Recent archaeological work 
has revealed numerous Thamüdic rock writ­
ings and pictures not only on Mount Athlab 
but also throughout central Arabia.

The Qur’än mentions the Thamüd as exam­
ples of the transitoriness of worldly power. 
Traditionally, the Thamüd were wamed by 
the prophet Sälih to worship Allah, but the 
Thamüd stubbomly refused and as a result 
were annihilated either by a thunderbolt or 
by an earthquake. Actually, they may have 
been destroyed by one of the many volcanic 
outbreaks that have formed the far-reaching 
Arabian lava fields.
Thamugadi, ancient Roman city, the site of 
which, at present-day Timgad, on the high 
plateau north of the Aurès Mountains in 
northeastern Algeria, offers the most extensive 
and best-preserved Roman remains in North 
Africa. Thamugadi, founded by the emperor 
Trajan in a d  100, proved to be of strategie 
importance in the defense of Numidia. lts 
long prosperity was derived from the fertil­
ity of the surrounding territory. In the late 
4th Century it became the seat of the bishop 
Optatus, one of the most ardent supporters

R o m a n  ruins o f  th e  m ain S treet an d  th e  w e s t  g a te ,  
or trium phal arch, T h a m u g a d i, A lg.
Robert Harding Picture Library, London

of Donatism, a heretical Christian movement, 
and the stronghold was sacked by Berbers in 
the early 6th Century, toward the end of the 
Vandal supremacy in Africa.

The 10,000-15,000 inhabitants of Thamu­
gadi lived in a classic Roman type of city, 
quasi-military in appearance, with all streets 
intersecting at right angles. That life there was 
comfortable is evidenced by the remains of 
a forum, a public library, a theatre holding 
about 4,000 people, and an exceptionally large 
number of public baths.
Thamyris, also spelled t h a m y r a s , in Greek 
mythology, a Thracian poet who loved the 
beautiful youth Hyacinthus (q.v.). Thamyris’

attentions, however, were rivaled by those of 
the god Apollo, who jealously reported to the 
Muses the boast by Thamyris that he could 
surpass them in song. Upon hearing the claim, 
the Muses immediately blinded Thamyris and 
robbed him of his voice and his talent.
Than Tun, Thakin (b. 1911, Kanyutkwin, 
Burma (Myanmar)—-d. Sept. 24, 1968), leader 
of the Communist Party of Burma from 1945 
until his death.

Than Tun was educated at Rangoon (Yan­
gon) Teachers’ Training School and taught at 
a high school in Rangoon. Influenced at an 
early age by Marxist writings, he joined in 
1936 the nationalist Dobama Asi-ayone (We- 
Burmans Association). Than Tun helped form 
the alliance between Ba Maw’s Sinyetha (Pro- 
letarian) Party and the Dobama Asi-ayone, 
which resulted in the “freedom bloc” of 1940. 
That same year he was imprisoned by the 
British for sedition. When Ba Maw’s pro- 
Japanese government was established in 1942, 
Than Tun served as minister of land and 
agriculture. In 1943, however, he became a 
leader of the underground resistance move­
ment. After the war he was general secretary 
of the Anti-Fascist People’s Freedom League 
(AFPFL).

When Thakin Soe’s Red Flag Communist 
Party left the Burma Communist Party in early 
1946, Than Tun and the majority of Commu­
nists continued to cooperate with the AFPFL. 
In the face of increasing disagreements with 
the AFPFL, however, he was forced to revolt 
in March 1948, establishing his White Flag 
Party. He organized guerrilla forces in central 
Burma, but the government was largely suc­
cessful in containing his insurgents.

In 1964 the Burmese communist movement 
was split by the Sino-Soviet rift. Than Tun 
took the side of Peking, accusing Thakin Soe’s 
Red Flag Party of being Trotskyite, and he 
sent a number of party members to China to 
be trained by Chinese revolutionaries. In 1967 
he carried out his own cultural révolution, 
purging the White Flag Party of “revisionists.” 
The next year Than Tun was assassinated by 
one of his own subordinates.
Thäna, also spelled t h ä n e , town, Mahäräsh­
tra state, western India, at the mouth of the 
Thäna River and head of the Ulhäs Estuary, 
northeast of Bombay. The town is primarily a 
residential suburb of Bombay, though it has a 
large industrial complex, including an indus­
trial estate, with Chemical, engineering, and 
textile industries, and is the divisional head­
quarters of the state road-transport service. 
There are a fort, two Christian churches, and 
many historical buildings.

The surrounding region is generally undulat- 
ing, with spurs of the Ghäts reaching to the 
sea. The hills are interspersed with short, swift 
rivers, including the Ulhäs and the Vaitama. 
It receives the füll impact of the Southwest 
monsoon in summer and has reliable and 
heavy rains. The area is primarily an agricul­
tural region for Bombay. Chief crops are rice, 
millet, and fruits and vegetables. Pop. (1981) 
town, 309,897; metropolitan area, 389,801.
thanatology, the description or study of death 
and dying and the psychological mechanisms 
of dealing with them. Thanatology is con- 
cemed with the notion of death as popularly 
perceived and especially with the reactions of 
the dying, from whom it is feit much can be 
leamed about dealing with death’s approach. 
Thanatology (from Greek thanatos, “death”) 
as a professional discipline gathered momen- 
tum following the publication of several sub- 
ject-related books including The Meaning of 
Death (1959), edited by Herman Feifel, and 
The Psychology of Death (1972) by Robert 
Kastenbaum and Ruth Aisenberg. Generally, 
psychologists have agreed that there are two 
overall concepts conceming death that help in 
understanding the simultaneous processes of

living and dying. The “my death versus your 
death” concept emphasizes the irrational be­
lief that while “your death” is a certainty, an 
exemption may be made in “my case.” The 
second concept, “partial deaths versus total 
extinction” stresses the belief that by experi- 
encing the bereavement following the deaths 
of friends and relatives, a person is brought as 
close as possible to realizing “partial death.” 
These experiences colour the individual’s atti­
tude toward greater personal losses, culminat- 
ing with the ultimate loss, life itself.

In 1969 the Swiss-bom psychiatrist Elisabeth 
Kübler-Ross conceptualized five stages in fac- 
ing one’s terminal illness: denial, anger, bar- 
gaining, depression, and acceptance. Although 
most thanatologists accept the Kübler-Ross 
stages, they also recognize that these stages 
occur neither with predictable regularity nor 
in any set order. Further, the five Kübler-Ross 
stages are but general reactions to many sit- 
uations involving loss, not necessarily dying. 
Seldom does a dying person follow a regulär, 
clearly identifiable series of responses. With 
some, acceptance may come first, then denial; 
others may cross over constantly from accep­
tance to denial.

Thanatology also examines attitudes toward 
death, the meaning and behaviours of be­
reavement and grief, and the moral and ethi­
cal questions of euthanasia, organ transplants, 
and life support.
thane, also spelled t h e g n , in English history 
before the Norman Conquest (1066), a free 
retainer or lord, corresponding in its various 
grades to the post-Conquest baron and knight. 
The word is extant only once in the laws be­
fore the time of King Aethelstan (d. 939).

The thane became a member of a territo­
rial nobility, and the dignity of thanehood 
was attainable by those who fulfilled certain 
conditions. In like manner a successful thane 
might hope to become an earl. There were 
others who were thanes because of their birth, 
and thus thanehood was partly inherited and 
partly acquired. The thane was inferior to 
members of a kingly family, but he was supe­
rior to the ceorl.

The increase in the number of thanes pro­
duced in time a subdivision of the order. 
There arose a class of king’s thanes, corre­
sponding to the earlier thanes, and a larger 
class of inferior thanes, some of them the 
thanes of bishops or of other thanes. A king’s 
thane was a person of great importance, the 
contemporary idea being shown by the Latin 
translation of the word as comes (the Latin for 
what became “count”). He had certain special 
privileges. No one but the king had the right 
of jurisdiction over him.

The 12 senior thanes of the hundred (a 
territorial division) played some part in the 
development of the English system of justice. 
By a law of Ethelred II they seem to have 
acted as the judicial committee of the court 
for the purposes of accusation, and thus they 
have some connection with the grand jury of 
modern times.

The word thane was used in Scotland until 
the 15th Century to describe a hereditary non- 
military tenant of the crown.
Thanet, district, county of Kent, England, 
in the extreme northeast of the county. With 
an area of 40 square miles (103 square km), 
it roughly coincides with the historie Isle of 
Thanet, but the modem administrative dis­
trict extends south of the Great Stour River 
almost to Sandwich. The district’s agriculture, 
traditionally concentrated on grains, now spe- 
cializes in green vegetables and potatoes.

Thanet has 26 miles (42 km) of coastline on 
the Thames Estuary and the Strait of Dover. 
The district has several seaside resorts, and 
more than one-third of the people living in 
Thanet are over 65 years of age. Increasing 
sea traffic between Ramsgate and Calais, Fr., 
in the second half of the 20th Century, has



brought an expansion of related ground and 
air transportation facilities, warehousing, light 
industry, and hotels. Pop. (1983 est.) 121,400.
Thanet, Isle of, island in the northeast- 
em comer of the county of Kent, England, 
bounded by the Thames Estuary and two 
branches of the Great Stour River. It is 42 
sq mi (109 sq km) in area and is composed 
mainly of a chalk outlier ending in the North 
Foreland. In earlier centuries Thanet was more 
distinctly an island; the Wantsum Channel, 
an important water route, separated it from 
the mainland. Two 3rd-century Roman forts, 
Reculver (Regulbium) in the north and Rich- 
borough (Rutupiae) in the south, guarded the 
Wantsum Channel, and Ebbs Fleet, at its 
southem end, was the reputed landing place 
of the Anglo-Saxon leader Hengist in the 5th 
Century. The channel remained navigable for 
small boats until the 16th Century. Thanet was 
closely associated with Dover and Sandwich, 
and it lay within the jurisdiction of the me­
dieval Cinque Ports. Margate and Ramsgate 
have developed as Coastal resorts.
thang-ka, also spelled tanka  (Tibetan: 
“something rolled up”), Tibetan religious 
painting or drawing on woven material, usu­
ally cotton; it has a bamboo-cane rod pasted 
on the bottom edge by which it can be rolled 
up.

Thang-kas are essentially aids for meditation, 
though they may be hung in temples or at fam­
ily altars, carried in religious processions, or

Bhaisajyaguru, Tibetan thang-ka, c. 1750; in the 
Bodleian Library, Oxford, Eng. (MS. Tib. a. 18 R)
By courtesy of the curators of the Bodleian Library, Oxford, Eng,

used to illustrate sermons. Thang-kas are not 
free creations of art, in the Western sense, but 
are painted according to exact canonical mies. 
In their subject matter they provide a wealth 
of understanding of the Tibetan religion. They 
commonly depict the Buddha, surrounded by 
deities or lamas and scenes from his life; di- 
vinities assembled along the branches of a 
cosmic tree; the wheel of life (Sanskrit bhava- 
cakra), showing the different worlds of rebirth; 
the symbolic visions thought to occur during 
the intermediate state (Bar-do) between death 
and rebirth; manclalas, symbolic representa­
tions of the universe; horoscopes; and Dalai 
and Panchen lamas, saints, and great teachers, 
such as the 84 mahäsiddhas (“great perfect 
ones”).

The thang-ka is derived from Indian cloth 
paintings {patas), from mantfalas originally 
drawn on the ground for each ritual use, and 
from scrolls used by storytellers. Its painting 
draws inspiration from Central Asian, Nepali, 
and Kashmiri schools and, in the treatment 
of landscape, from the Chinese. Thang-kas 
are never signed and seldom dated but begin

to appear about the lOth Century. A precise 
chronology is made difficult by their close 
adherence to tradition in subject matter, ges- 
tures, and symbols.

Thang-kas are generally rectangular, though 
the earlier ones tend to be square. The fabric 
is prepared by Stretching muslin or linen on 
a frame and treating it with lime slaked in 
water and mixed with animal glue. The thick­
ened and dried surface is then rubbed with a 
shell to make it smooth and shiny. The out- 
lines of the figures are first drawn in charcoal 
(in recent times they are often printed) and 
then filled in with colour, usually mineral, 
mixed with lime and gluten. The predominant 
colours are lime white, red, arsenic yellow, 
vitriol green, carmine vermilion, lapis lazuli 
blue, indigo, and gold used for backgrounds 
and omaments. The painting is mounted on 
a brocaded silk border with a flat stick at the 
top and the roller at the bottom. Sometimes 
a thin silk dust curtain is added. A piece of 
silk invariably inset in the lower brocade bor­
der is known as the “door” of the thang-ka 
and represents the primeval makers, or source 
of all creation. Paintings are usually done by 
laymen under the supervision of lamas but 
have no religious value unless consecrated by 
a lama.
Thanh Hoa, city and provincial seat of 
Thanh Hoa tinh (province) of northem Viet­
nam, situated immediately south of the Red 
River (Song Hong) delta region. Thanh Hoa 
city stands on a small tributary of the Song 
Ma. Connected to Hanoi by road and railway, 
it is a growing commercial and industrial cen­
tre.

The Song Ma and Song Chu, rising in Laos, 
flow eastward through the province, which 
has an area of 4,300 sq mi (11,138 sq km), 
to enter the Gulf of Tonkin. Agricultural 
and forestry products are abundant in the 
province, and there are phosphate deposits. 
Besides industrial crops of cotton, tobacco, 
and peanuts (groundnuts), since 1976 spe­
cialized growing areas have produced sweet 
potatoes, jute, mulberries, rushes, and corn 
(maize). The government has adopted a pol­
icy of settling formerly nomadic ethnic groups 
there. The Thong Nhat (Reunification) Rail­
road connecting Hanoi with Ho Chi Minh City 
(formerly Saigon) runs north-south through 
the province. Historically, the area was the 
centre of the Le dynasty; tombs of the dynasty 
are at Lam Son, the centre of revolt against 
occupation by the Ming dynasty. Bronze-age 
artifacts have been found at Dong Son. Pop. 
(1979) town, 103,981; province, 2,532,261.
Thäni, Shaykh Khalïfa ibn Hamad al- (b.
1932, Doha, Qatar), amlr of Qatar.
Shaykh Khalïfa held numerous governmental 

posts, including chief of security forces, direc­
tor of education, and minister of finance and 
petroleum affairs, in the 1950s and 1960s. He 
became amlr in February 1972 by deposing 
his cousin Shaykh Ahmad, whose profligate 
spending habits had aroused populär Opposi­
tion. Khalïfa’s family, including his sons and 
brothers, virtually controlled the government, 
holding 10 of 15 ministries in 1975.

As amlr, Khalïfa tried to direct and control 
the process of modemization stimulated by 
the boom in oil production. His economie 
policy was to diversify the economy by vastly 
expanding the agricultural sector and by build­
ing fertilizer plants and other new industries. 
Although political parties and labour unions 
were banned in 1976, Khalïfa ruled by decree 
within the framework of a written constitution 
and Islämic law.
Thanjävür, also called tanjore , town, ad­
ministrative headquarters of Thanjävür dis­
trict, Tamil Nädu state, southeastem India, 
in the Cauvery Delta. An early Cola Capi­
tal from the 9th to the llth  Century, it was 
important during the Vijayanagar, Maräthä,

673 Thanom Kittikachorn

and British periods. It is now a tourist centre; 
attractions are the Brhadïsvara Cola temple, 
a Vijayanagar fort, and the palace of Sarföjï,

Brhadïsvara Cola temple, at Thanjävür, Tamil Nadu, 
India
Richard Abeles

a Maräthä prince. Industries include cotton 
mills, traditional handloom weaving, and the 
manufacture of vlnas (South Indian stringed 
instmments). The town has eight colleges af- 
filiated with the University of Madras.

Thanjävür district (about 3,205 sq mi [8,300 
sq km] in area) occupies part of the flat, fer­
tile Cauvery Delta, one of the most important 
rice-growing areas in India, terminating in the 
southeast at Point Calimere at the confluence 
of Palk Strait and the Bay of Bengal. The 
delta is traversed by innumerable channels 
of the Cauvery, linked by irrigation canals, 
some of them used for at least 10 centuries. 
Chief crops of the district are rice, sugar, 
and peanuts (groundnuts); grain processing 
is a significant industry. Several towns have 
developed, the largest of which are Thanjä­
vür, Kumbakonam, and Nägappattinam. Pop. 
(1981) town, 184,015; district, 4,063,545.
Thanksgiving Day, an annual national hol­
iday in the United States, celebrating the 
harvest and other blessings of the past year. 
It originated in the autumn of 1621 when 
Plymouth govemor William Bradford invited 
neighbouring Indians to join the Pilgrims for 
a three-day festival of recreation and feasting 
in gratitude for the bounty of the season. By 
the end of the 19th Century, Thanksgiving 
Day had become an institution throughout 
New England and was officially proclaimed as 
a national holiday by Pres. Abraham Lincoln 
in 1863. The traditional feast of turkey and 
pumpkin pie has since become an indigenous 
part of the national culture. Traditionally cel­
ebrated on the last Thursday in November, it 
was changed by act of Congress in 1941 to the 
fourth Thursday of that month. Canada first 
adopted Thanksgiving as a national holiday 
in November 1879, and it is now celebrated 
annually on the second Monday in October.
Thanom Kittikachorn (b. Aug. 11, 1911, 
Tak, Siam), army general and prime minister 
of Thailand (1958, 1963-73).

Thanom entered the army from the royal 
military academy in 1931. He was a close 
associate of Sarit Thanarat, and, as comman­
der of the important First Army in Bangkok, 
assisted him in overthrowing the government 
of Phibunsongkhram in 1957. In the ensuing 
“caretaker government” of Pote Sarasin he 
served first as minister of defense and then, 
briefly in 1958, as prime minister. When Sarit 
took over the government late that year, he 
stayed on as deputy prime minister and min­
ister of defense. On the death of Sarit in 
December 1963, Thanom succeeded him as 
prime minister.

Thanom promised to restore parliamentary 
democracy and appointed a commission to 
write Thailand’s eighth constitution since the 
révolution of June 1932. It was adopted in
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June 1968, and elections were held in Febru­
ary 1969. Thanom’s Saha Pracha Thai (United 
Thai People’s) Party won a parliamentary ma­
jority, and Thanom continued as both prime 
minister and minister of defense.

Thanom’s greatest problem was the growing 
threat of Communist insurgency. Guerrillas, 
led by cadres trained in China and North 
Vietnam, became increasingly aggressive, par­
ticularly in the northeast, along the border 
with Laos. Thanom engaged U.S. pilots to fly 
Thai troops on counterinsurgency missions 
and employed U.S. “advisers” in a pattern 
similar to that adopted by South Vietnam in 
the early 1960s. A supporter of U.S. policies 
in Indochina, he sent Thai combat units to 
Vietnam and Laos and allowed the Americans 
use of six airbases on Thai soil for missions 
over Indochina.

In November 1971 Thanom dissolved the 
Cabinet and Parliament, suspended the con­
stitution, and established a nine-man military 
directorate. In December 1972 an interim 
constitution was promulgated with Thanom 
as prime minister and foreign minister. Stu­
dent riots in October 1973 brought down his 
government, and Thanom was forced to flee 
the country. His surreptitious return to the 
country in August 1976 precipitated a return 
to authoritarian rule but without his direct 
participation.
Thant, U  (b. Jan. 22, 1909, Pantanaw, 
Maubin District, Burma—d. Nov. 25, 1974, 
New York City), Burmese educator, civil ser-

U Thant, 1965
United Nations photograph

vant, and third secretary general of the United 
Nations (1962-71). Neutralist by inclination 
and in practice, he criticized both West and 
East for actions and attitudes that he consid­
ered threatening to world peace.

Thant was educated at the University of Ran­
goon (later Arts and Science University), where 
he met Thakin Nu (afterward U Nu, who be­
came prime minister of Burma in 1948). The 
death of Thant’s father (1928) forced him to 
leave the university before graduation, and he 
returned to his home town as a teacher at the 
National High School and later (from 1931) 
as headmaster. In 1942 he was secretary to 
the educational reorganization committee of 
the government of Japanese-occupied Burma. 
From 1943 to 1947 he once more was head­
master at Pantanaw.

After World War II Thant was recruited for 
government service by U Nu and Gen. U  
Aung San, leader of the Burmese Anti-Fascist 
People’s Freedom League. He was appointed 
press director (1947), director of broadcasting 
(1948), and secretary of the Ministry of Infor­
mation (1949). In 1952-53 he was a Burmese 
delegate to the UN, becoming Burma’s per­
manent UN representative in 1957. He was 
vice president of the UN General Assembly in 
1959.
After the death of UN Secretary General Dag 

Hammarskjöld, the United States and the So­
viet Union, failing to agree on a permanent

successor, accepted U Thant as a compro­
mise candidate for the acting secretaryship, to 
which he was elected on Nov. 3, 1961. On 
Nov. 30, 1962, he was elected permanent sec­
retary general, and he was re-elected for five 
years on Dec. 2, 1966; he retired at the end of 
1971. A devout Buddhist, he sought to apply 
the principles of detachment and concentra­
tion to the solving of international problems.

U Thant died in New York City of cancer, 
and his body was returned to Rangoon for 
burial. There it became involved in a bizarre 
tug of war between university students, who 
seized it on Dec. 5, 1974, and buried it in a 
hastily built mausoleum in the grounds of the 
Arts and Science University, and police, who 
retrieved it by force on December 11, buried 
it privately, and sealed the tomb in concrete. 
Subsequent rioting led to a declaration of 
martial law in the city and to several deaths.

Thant wrote (in Burmese) books on the his­
tory of cities, the League of Nations, Burmese 
education, and a three-volume history of 
post-World War II Burma (1961). A collec­
tion of his public addresses and essays from 
1957 to 1963 was published as Toward World 
Peace (1964), and View from the UN (1978), 
an account of his years as secretary general, 
was published posthumously. U Thant: The 
Search for Peace, by June Bingham, appeared 
in 1966.
Thap Muoi, Dong, English plain of reeds, 
French plaine des joncs, low, basin-like, 
alluvial swampy region, a northwestem ex­
tension of the Mekong delta, embracing large 
parts of Dong Thap and Long An provinces 
in Southern Vietnam and eastern Prey Vêng 
province in Kampuchea, (Cambodia). It is 
bounded on the southeast by the Song (river) 
Tien Giang, the main channel of the Mekong 
River, 'and also drains to a lesser extent into 
the parallel Song Vam Co Tay, on the north­
east. The sparsely populated plain is essentially 
a vast hollow below the level of the Mekong, 
and it has been partially reclaimed by a levee 
and drainage system. In the 1950s the plain 
was chosen for intensive agricultural develop­
ment with resettlement of refugees from the 
north, but the subsequent war in Vietnam 
contributed to postponement of the project. 
The old Mandarin Road from Saigon (Ho Chi 
Minh City) to Phnom Penh skirted the swamp 
on the north as does the highway through 
Southern Tay Ninh province.
Thapsus, Battle of (Feb. 6, 46 bc), battle 
during the civil war between the Caesarians 
and the Pompeians (49-46 bc); it was the final 
blow delivered by Julius Caesar’s forces against 
the supporters of Pompey the Great. Thapsus 
was a North African seaport about five miles 
east of present-day Teboulba, Tunisia. Quin­
tus Metellus Scipio, Pompey’s father-in-law, 
intending to relieve Caesar’s siege of Thapsus, 
drew up his 14 legions and 15,000 cavalry on 
the corridor of land that formed the northern 
approach to the city.

Caesar’s officers could not restrain their own 
forces, who surged forward and overwhelmed 
the enemy and, completely out of control, 
slaughtered about 10,000 of them. Within 
three weeks of his victory Caesar had con­
quered Roman Africa.
Thar Desert, also called great indian  
desert, a tract of rolling sand hills located 
partly in the Indian state of Räjasthän and 
partly in Pakistan. Covering 77,000 sq mi 
(200,000 sq km) of territory, it is bordered 
by the irrigated Indus Plain to the west, the 
Arävalli Range to the southeast, the Rann of 
Kutch to the south, and the Punjab Plain to 
the north and northeast. The desert results 
from the dryness of the prevailing monsoon 
winds, which do not bring sufficiënt rain to 
keep the region moist. The name Thar is 
derived from t ’hul, the general term for the 
region’s sand ridges.

The desert sands cover early Precambrian 
gneiss (granite-like metamorphic rocks formed 
in the oldest geological era, which began
4,600,000,000 years ago), sedimentary rocks 
from about 2,000,000 to 570,000,000 years 
old, and more recent material deposited by 
rivers (alluvium). The surface sand is aeolian 
(wind-deposited) sand of the Quaternary Pe­
riod (the most recent geological period, which 
began about 2,000,000 years ago).

The desert presents an undulating surface, 
with high and low sand dunes separated by 
sandy plains and low, barren hills, or bhakars, 
which rise abruptly from the surrounding 
plains. The dunes are in continual motion and 
take on varying shapes and sizes. Older dunes, 
however, are in a semistabilized or stabilized 
condition, and many rise to a height of almost 
500 ft. Several playas (saline lakes), locally 
known as dhands, are scattered throughout 
the region.

The soils consist of seven main groups— 
desert soils, red desertie soils, sierozems 
(brownish-gray soils), the red and yellow soils 
of the foothills, the saline soils of the depres- 
sions, and the lithosols (shallow, weathered 
soils) and regosols (soft, loose soils) found in 
the hills. All these soils are predominantly 
coarse-textured, well-drained, and calcareous 
(calcium-bearing). A thick accumulation of 
lime often occurs at varying depths. The soils 
are generally infertile and, because of severe 
wind erosion, are overblown with sand.

The amount of annual rainfall in the desert 
tract is generally low, ranging from about 4 
in. or less in the west to about 20 in. in the 
east. Precipitation is highly erratic, and there 
are wide fluctuations in the amount from year 
to year. About 90 percent of the total annual 
rain occurs during the season of the Southwest 
monsoon, from July to September. At other 
seasons the wind blows from the northeast. 
May and June are the hottest months of the 
year, with temperatures rising to 122° F (50° 
C). During January, the coldest month, the 
mean minimum temperature ranges between 
41° and 50° F (5° and 10° C), and frost is 
frequent. Dust storms and dust-raising winds, 
often blo wing with velocities of 87 to 93 miles 
per hour (140 to 150 kilometres per hour), are 
common in May and June.

The desert Vegetation is mostly herbaceous, 
or of stunted serub; trees occasionally dot the 
landscape. On the hills, gum arabic acacia and 
euphorbia may be found. The khajri (Prosopis 
cineraria) tree grows throughout the plains.

The thinly populated grasslands support the 
black buck, the chikara (gazelle), and some 
feathered game, notably the francolin and 
quail. Among the migratory birds, sand grouse, 
ducks, and geese are common. The desert is 
also the home of the vanishing great bustard.

There are five major breeds of cattle in 
the Thar tract. Among these, the Tharparkar 
breed is the highest milk yielder, while the 
Kankre breed is good both as a beast of bur­
den and as a milk producer. Sheep are bred 
for both medium-fine and rough wool. The 
camel is commonly used for transport, as well 
as for plowing the land and other agricultural 
purposes.

Most of the inhabitants reside in rural areas 
and they are distributed in varying densities. 
Customs, rituals, and modes of dress are man- 
ifold. Both Isläm and Hinduism are practiced, 
and the population is divided into complex 
economie and social groups. Many nomads 
are engaged in animal husbandry, crafts, or 
trade. They do not belong to a specific ethnic 
group, nor are they associated with a separate 
area; in general they are symbiotically related 
to the sedentary population and its economy.

The grasses form the main natural resources 
of the desert. They provide nutritive and 
palatable pasturage, as well as medicines used 
locally by the inhabitants. Alkaloids, used for 
making medicine, and oils for making soap 
are also extracted. Water is very scarce. What-
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Hindu pilgrims gathering at Pushkar, in the Thar Desert, Rajasthan, India
©  Brian A. Vikander/West Light

ever seasonal rain falls is collected in tanks 
and reservoirs and is used for drinking and 
domestic purposes. Most groundwater cannot 
be utilized because it lies deep underground 
and is often saline. Good aquifers have been 
detected in the central part of the desert.

Apart from wells and tanks, canals are the 
main sources of water throughout the desert. 
When water is available, crops such as wheat 
and cotton are grown. The Sukkur (Lloyd) 
Barrage on the Indus River, completed in 
1932, irrigates the Southern Thar region in 
Pakistan by means of canals, while the Gang 
Canal brings water from the Sutlej River to 
part of the northem region. The Räjasthän 
Canal irrigates a vast amount of land in that 
part of the Thar region in India. The canal be- 
gins at the Harike Barrage—at the confluence 
of the Sutlej and Bëas rivers in the Indian 
Punjab—and continues in a southwesterly di- 
rection for 292 miles (470 km).

Thermal-power-generating plants, fueled by 
coal and oil, are located only in the large 
towns and supply power only locally. Hydro- 
electric power is supplied by the Nangal power 
plant located on the Sutlej River in Punjab.

Roads and railways are few. One railway line 
serves the southem part of the region. In the 
Indian part of the desert, a second line goes 
from Merta Road to Süratgarh via Bïkaner, 
while another connects the towns of Jodhpur 
and Jaisalmer. In the Pakistani part of the 
desert, another railway line runs between Ba- 
häwalpur and Hyderäbäd.

The partition of India and Pakistan in 1947 
left most of the irrigation canals fed by the 
rivers of the Indus System in Pakistani ter­
ritory, while a large desert region remained 
unirrigated on the Indian side of the border. 
The Indus Water Treaty of 1960 fixed and 
delimited the rights and obligations of both 
countries conceming the use of waters of the 
Indus River System. Under the agreement, 
waters of the Rävi, Bëas, and Sutlej rivers are 
to be made available to the Räjasthän Canal 
to irrigate mainly the desertie tract covering 
parts of western Rajasthan in India.
Tharaud, Jéróme; and Tharaud, Jean
(respectively b. May 18, 1874, Saint-Junien,

Jéróme Tharaud, 1938
UPI/Bettmann Newsphotos

Fr.—d. Jan. 28, 1953, Varengeville-sur-Mer; 
b. May 9, 1877, Saint-Junien—d. April 9, 
1952, Paris), French brothers noted for the ex- 
tent and diversity of their literary production 
spanning 50 years o f collaboration. Many of 
their early works were published in the pe- 
riodical Cahiers de la Quinzaine (“Fortnight 
Account”), edited by Charles Péguy, and one 
of them, the novel Dingley (1902), eamed 
them the esteemed Prix Goncourt in 1906.

Precise observers, the brothers Tharaud were 
among the first and greatest of French re­
porters, recording their travels in such works

Jean Tharaud
J.P. Ziolo

as La Fête arabe (1912; “The Arab Festival”) 
and Rabat, ou Les Heures marocaines (1918; 
“Rabat; or, Moroccan Hours”). They also 
were concemed with the dynamics of current 
political events, particularly those of Jewish 
history, as seen in Quand Israël est roi (1921; 
“When Israel Is King”) and L ’An prochain ä 
Jérusalem (1924; “Next Year in Jerusalem”). 
The brothers Tharaud were also the authors of 
numerous novels and reminiscences, includ- 
ing La Randonné de Samba Diouf (1922; The 
Long Walk of Samba Diouf) and Notre eher 
Péguy (1926; “Our Dear Péguy”). They were 
both elected to the French Academy—Jéróme 
in 1938, Jean in 1946.

Consult the i n d e x  first

Thargelia, in Greek religion, one of the chief 
festivals of Apollo at Athens, celebrated on the 
sixth and seventh days of Thargelion (May- 
June). Basically a Vegetation ritual upon which 
an expiatory rite was grafted, the festival was 
named after the first fruits, or the first bread 
from the new wheat.

On the first day of the festival, one or two 
men (or a man and a woman), representing 
the deity but also acting as scapegoats for 
community guilt, were first led through the 
city and then driven out. Occasionally, as in 
times of heavy calamity, they were sacrificed, 
being either thrown into the sea or bumed 
on a funeral pyre. On the second day of the 
festival, there were a thanks offering, a proces-

sion, and the official registration of adopted 
persons.
Tharp, Twyla (b. July 1, 1942, Portland,
Ind., U.S.), American dancer, director, and 
choreographer.

Tharp’s childhood included comprehensive 
training in music and dance, though her col­
lege years were spent studying psychiatry in 
California and art history in New York City. 
While in the latter pursuit, she resumed her 
training as a dancer at several studios and 
at the American Ballet Theatre School. She 
joined the Paul Taylor Company in 1963.

Twyla Tharp
©  Jack Mitchell

In 1965 she began to Choreograph, demon- 
strating her diverse interests. Tank Drive, her 
first piece, was presented at Hunter College 
in 1965. Thereafter she created many works 
for various Companies—notably The Fugue 
(1970), Deuce Coupe (1973), Push Comes to 
Shove (\916), and Baker’s Dozen (1979)—and 
formed her own dance Company, the Twyla 
Tharp Dance, which received international 
acclaim. She also directed television and film 
Creations, working with Milos Forman in 1983 
on the film Amadeus. Her work Fait Accom­
pli, which premiered in 1984, was typical in 
that it reflected the anxieties o f an age of  
alienation and looming disaster. In 1988 she 
joined the American Ballet Theater as artistic 
associate and resident choreographer.
Tharrawaddy (d. October 1846), eighth king 
(reigned 1837-46) of the Alaungpaya, or Kon- 
baung, dynasty of Myanmar (Burma), who 
repudiated the Treaty of Yandabo and nearly 
brought about a war with the British.

Tharrawaddy in 1837 deposed his brother 
Bagyidaw (reigned 1819-37), who had been 
obliged to sign the humiliating treaty that 
ceded the provinces of Arakan and Tenasserim 
to the British. Upon his accession, Thar­
rawaddy declared the treaty invalid and re- 
fused to negotiate with representatives of the 
govemment of India, demanding the right to 
deal directly with the British monarch. The 
British resident at Amarapura, the Myanmar 
Capital, was forced to leave in June 1837, and 
Tharrawaddy refused to deal with his succes- 
sor in 1838 because he too was merely a rep- 
resentative of the Indian governor-general. In 
1840 the British suspended the residency, and 
diplomatic relations between Myanmar and 
the British remained broken for more than a 
decade.

Tharrawaddy nearly brought Myanmar to re-



Tharrawaddy 676

newed war when, in 1841, he went to Yangon 
(Rangoon) on a pilgrimage to the Shwe Dagon 
pagoda, bringing with him a large military es­
cort. The British interpreted this as a warlike 
act and refrained from starting hostilities only 
because of their entanglements in Afghanistan. 
After 1841 Tharrawaddy became increasingly 
subject to fits of mental instability; he was 
dethroned and, on his death, succeeded by his 
son Pagan (reigned 1846-53).
Tharrawaddy, town, southem Myanmar 
(Burma). It lies on the Yangon- (Rangoon-) 
Pyè railway and road and is the site of a diesel- 
turbine generating station and a ceramics fac- 
tory. The surrounding area is drained by the 
Maka River.

The forests yield valuable teak and other 
timbers as well as wood for fuel. Rice is the 
main crop of the alluvial plain; the region is 
one of the most productive rice-growing areas 
in Myanmar. The name Tharrawaddy comes 
from that of the Myanmar king Tharrawaddy. 
Pop. (latest est.) 11,784.
Tharsis, enormous domed volcanic province 
on the planet Mars. The name was initially 
given to a bright region mapped from Earth. 
After detailed geologie mapping by the U.S. 
Mariner 9 planetary probe in 1972, the lava 
plain was called Tharsis Planitia. The plain is 
approximately 4,800 km (2,980 miles) across

and rises to an elevation of about 6 km (3.7 
miles) above the mean radius of Mars. It is 
capped by several shield volcanoes that stand 
24 km (about 15 miles) or higher. These volca­
noes are the largest known in the solar System. 
Olympus Mons is the most noteworthy of the 
group.

Patterns of roughly radial valleys and frac- 
tures emerge from Tharsis, and lava-flow units 
can be recognized on its surface. Lava ages are 
estimated from crater counts to be about one 
to three billion years old, but some individual 
volcanic features may be younger. The Tharsis 
dome may have been formed both by uplift 
and by the buildup of lava flows. Dynamical 
analyses suggest that the Martian axial tilt was 
altered by the formation of the Tharsis bulge, 
with an ensuing climate change over the entire 
planet. This is supported in that the Tharsis 
region is little-modified by the winding Chan­
nels characteristic of older Martian regions. 
Such channels may have been cut by flowing 
water under pre-Tharsis climatic conditions. 
The post-Tharsis Martian axial tilt may have 
caused more of the water to become perma- 
nently frozen.
Tharthär, Wadi, Arabic w adï ath-thar- 
th ä r , intermittent stream of north-central 
Iraq, rising from several headstreams in the 
Sinjär Mountains (west of Mosul) and flowing 
southward to Lake Tharthär, which is a reser­

voir 60 miles (100 km) long. The reservoir, 
formerly a playa lake that varied in size with 
the amount of rainfall, has been connected 
by regulators and channels to the Sämarrä5 
Barrage on the Tigris River, keeping it at a 
constant level for the purpose of flood control 
and storage of irrigation water.
Tharu, people of the Tarai region of the Hi- 
malayan foothills located in Southern Nepal 
and in the state of Uttar Pradesh in India. 
In the late 20th Century the Tharu in Nepal 
numbered about 670,000, those in India about
10,000. They speak a language of the Indo- 
Aryan subgroup of the Indo-Iranian group of 
the Indo-European family, and they are largely 
Indian in culture. The Tharu of Uttar Pradesh 
practice agriculture, raise cattle, hunt, fish, 
and collect forest products. The five higher 
clans among them, which constitute about 80 
percent of the population, claim to be of royal 
origin in Räjasthän.

Although they are Hindu, the Tharu use 
alcoholic beverages freely and eat beef. De- 
spite their patrilineal social System, women 
have property rights greatly exceeding those 
recognized in Hindu society. Each village is 
govemed by a council and a headman.
Thasos, Modem Greek thäsos, Latin tha- 
sus, large, wooded island of the northem- 
most Aegean Sea, Kaväla nomós (department), 
Greece. It is located Southwest of the delta of 
the Néstos River in Thrace and has an area 
of 146 square miles (379 square km) and a

total coastline of 59 miles (95 km). Thasos is 
an outlier of the Macedonian crystalline mas- 
sif, with intercalations of horizontally inclined 
white marble. The highest mountain, Mount 
Ipsärion (3,947 feet [1,203 m]), lies near the 
island’s northeastern coast. The population 
is distributed in about 10 villages, mostly at 
some distance from the sea; the chief town, 
Thäsos (formerly Limin), is on the north coast 
of the island.

The ancient Greek historian Herodotus men- 
tions an early Phoenician settlement that 
worked the island’s gold mines. In the 7th Cen­
tury Bc, Greeks from Päros colonized Thasos, 
exploited the gold mines, and founded a school 
of sculpture. In 465 Thasos seceded from the 
Delian League in a dispute over gold mines 
on the mainland, but after a siege of two years 
by the Athenians it was forced to demolish its 
walls, surrender its fleet and mainland posses- 
sions, and pay an indemnity and an annual 
contribution to the league. During the Pelo- 
ponnesian War, Thasos revolted from 411 to 
407, and, after Athens’ defeat, the Spartan ad- 
miral Lysander seized the island (403). Thasos 
was again allied to Athens in 389 and was a 
permanent member of the Second Athenian 
League. It became a Macedonian dependency 
in 202 and passed to the Romans in 196. 
From a d  1204 it was under Latin rule until 
its capture by the Turks in 1455. The Turks 
ruled it almost continuously for the next three

and a half centuries. From 1813 to 1902 it be- 
longed to the Turkish govemors of Egypt, and 
in 1913 it passed from the Turks to Greece 
following the Balkan Wars.

Excavations on the ancient settlements began 
in 1862-63 and were revived in 1911; much 
has been done since 1948 to uncover several 
monuments from the 7th to the 2nd Century 
bc. The island’s industries include boatbuild- 
ing, using local pine, as well as fishing and 
tourism. Zinc mining was revived there af­
ter World War I, creating the new centre of 
Limenaria. Since the early 1970s Thasos has 
been the base for offshore oil exploration in 
the Aegean. Pop. (1981) 13,111.
Thatch, Edward: see Teach, Edward.
Thatcher, Margaret (Hilda), née roberts 
(b. Oct. 13, 1925, Grantham, Lincolnshire, 
Eng.), British Conservative politician and 
prime minister (1979-90), the first woman 
prime minister in European history. After her 
party’s election victory in 1987, she became 
the first British prime minister in the 20th 
Century to win three consecutive terms, and 
at the time of her resignation she was the 
country’s longest-serving prime minister since 
1827.
The daughter of a grocer who became 

a mayor, she was educated locally and at 
Somerville College, Oxford (B.A., 1946; B.Sc., 
1949; M.A., 1950), where she became the first 
woman president of the Oxford University 
Conservative Association. She subsequently 
worked as a research chemist. Her marriage 
to a prosperous businessman also enabled her 
to read for the bar, and she specialized in tax 
law. She first stood for Parliament in 1950 
but was unsuccessful, despite increasing the 
local Conservative vote by 50 percent. Not 
until 1959, when she was selected to fight the 
relatively “safe” Conservative constituency of 
Finchley, in north London, did she enter Par­
liament. She was joint parliamentary secre- 
tary to the Ministry of Pensions and National 
Insurance (1961-64) and secretary of state 
for education and Science (only the second 
woman ever to become a Conservative Cab- 
inet minister) under Prime Minister Edward 
Heath (1970-74). Thatcher succeeded Heath 
as Conservative leader in 1975 after the par­
ty’s loss of two general elections in 1974. The 
Conservatives’ decisive victory in the general

Margaret Thatcher, 1983
AP/Wide World Photos

elections of 1979, which elevated her to the 
prime ministry, was thought partly to have re- 
sulted from her denunciation of trade-unions- 
induced chaos in the previous winter’s strikes.

Thatcher was seen as belonging to the newly 
energetic right wing of the Conservative Party, 
who during her administration became known 
as “Dries,” as opposed to the old-style, lib­
eral Tories, known as “Wets.” She advocated 
greater independence of the individual from 
the state, an end to allegedly excessive gov- 
emment interference in the economy, and 
reductions in both public expenditures (en-

The Martian volcano Arsia Mons, the southernmost of the line of three volcanoes 
on Tharsis
By courtesy of the U.S. Geological Survey, Flagstaff, Arizona



abling personal taxes to be cut) and the print- 
ing of money (reflecting the policy known as 
monetarism). But unemployment, which had 
been rising mildly throughout the late 1970s, 
nearly tripled during her first two terms—from
1,100,000 to 3,000,000—and her term in of­
fice saw the growth of a substantial underclass. 
Moreover, business losses and bankruptcies 
increased during the austerity that accompa- 
nied her administration’s policies for reduc- 
ing inflation. Though the Conservative Party’s 
parliamentary majority was large, it won with 
only a little over 40 percent of the vote in 
1987; that figure reflected the lowest share of 
the vote for the Conservatives since 1922.

Abroad Thatcher presided over the orderly 
establishment of an independent Zimbabwe 
(formerly Rhodesia) in 1980 after 15 years 
of illegal Separation from British colonial rule 
under a white minority. In 1982 Britain suc- 
cessfully recaptured the Falkland Islands fol­
io wing a 10-week Argentine occupation. The 
electorate’s memories of Thatcher’s decisive 
leadership during the Falklands conflict helped 
give her a landslide victory in the general elec­
tions of June 1983.

Throughout her terms Thatcher pursued the 
policies that eamed her the appellation of “Iron 
Lady”: strict dominance over the ministers of 
her Cabinet; pursuance of a strong monetarist 
policy; increased subjection of trade unions to 
legal constraints; and “privatization” of state- 
owned enterprises. In her later years she ex- 
tended her “Thatcher revolution” from the 
economics of finance and industry into new 
areas of social policy, through the further pri­
vatization of education, health care, and hous- 
ing. She affirmed Britain’s strong commitment 
to NATO and Britain’s independent nuclear 
deterrent, a stance that proved populär with 
the electorate, given the Labour Party’s re- 
pudiation of Britain’s traditional nuclear and 
defense policies. She also continued to support 
the retention of Northern Ireland within the 
United Kingdom, although a terrorist bomb- 
ing in Brighton, Sussex, in 1984, allegedly the 
work of Irish separatists, nearly succeeded in 
killing her and several senior members of her 
administration. A split in Tory ranks over her 
policy regarding European monetary and po- 
litical integration led to her resignation from 
party leadership late in 1990.
Thato, also called thatta (Pakistan): see 
Tatta.
Thaton, town, southem Myanmar (Burma), 
situated on the Tenasserim plains in the north- 
ern part of the narrow Coastal strip known 
as Tenasserim. Once a lively seaport, Thaton, 
because of silting, is now 10 miles (16 km) 
from the Gulf of Martaban, an inlet of the 
Andaman Sea. The town was an early Talaing 
(Mon) Capital and was subject to Indian influ- 
ence from the time of Asoka. With the growth 
of Pegu, 70 miles (110 km) northwest across 
the gulf, Thaton declined politically, but it 
remained a centre of Indian culture until the 
1 Ith Century, when it feil to the Burmans un­
der Anawrahta. The town has an airfield and 
is on the Yangon- (Rangoon-) Ye railway line. 
It is the site of a latente pagoda. Pop. (latest 
est.) 40,846.
Thayendanegea (Mohawk Indian chief): see 
Brant, Joseph.
Thayetmyo, town, south-central Myanmar 
(Burma), occupying the right bank of the Ir- 
rawaddy River opposite Allanmyo. Thayetmo 
was founded in 1306. In colonial times both 
it and Allanmyo developed as frontier sta­
tions between independent Upper Burma and 
British Lower Burma.
A limestone hill to the south of Thayetmyo 

formed the basis for the town’s cement indus­
try after 1930, when a natural-gas field was 
discovered in the locality. Thayetmyo has de­
veloped as an industrial centre; manufactures 
include cotton and tractors. The town is also

well known for its silverwork. There is an air­
field nearby. Pop. (latest est.) 13,610.
TH C (drug): see tetrahydrocannabinol.
The Dalles (Oregon, U.S.): see Dalles, The.
Theaceae, the tea family of plants in the or­
der Theales. The Theaceae comprises about 25 
genera of trees or shrubs native to temperate 
and tropicai regions of both hemispheres, in- 
cluding several ornamental plants, one that is 
the source of tea. Members of the family have 
evergreen leaves and flowers with five sepals 
(leaflike structures) and petals and numerous 
stamens inserted at the base of the ovary. The 
Camellia (q.v.; formerly Thea) genus includes 
the tea plant of commerce and many popu­
lär ornamental flowering shrubs. Plants of the 
genera Franklinia, Gordonia, and Stewartia 
bear camellia-like white blooms, often with 
purple or yellow-orange stamens.
Three members of the genus Eurya, from 

East Asia, are slow-growing, low foundation 
plants. They have small yellow-green flow­
ers and glossy leaves with prominent, sunken 
veins. A similar species, Cleyera japonica, has 
fragrant, creamy-white blooms followed by 
dark red, puffy berries. Ternstroemia japon­
ica, a small Asian tree, bears slightly fragrant 
flowers among bronze-coloured, red-stalked 
leaves.

Consult the index first

Theaetetus (b. c. 417 bc, Athens [Greece]— 
d. 369 bc, Athens), Athenian mathematician 
who had a significant influence on the devel­
opment of mathematics.
Theaetetus studied with Theodorus of Cyrene 

and at the Academy with Plato. He taught at 
some time in Heraclea. Plato made Theaetetus 
the chief subject of two dialogues—Theaetetös 
(Theaetetus) and Sophistës (Sophist)—the for­
mier of which is the major source from which 
scholars have derived the little that is known 
about Theaetetus’ life.
Theaetetus contributed to the theory of irra­

tional quantities (a theory that revolutionized 
Greek mathematics) and the construction of 
the regulär solids; he is considered the inven- 
tor of solid geometry. He may also be the 
author of a general theory of proportion de­
veloped by Eudoxus and set forth in Euclid.
Theales, the tea order of flowering plants, 
belonging to the dass called dicotyledon (char- 
acterized by two seed leaves). The order com­
prises 21 families, approximately 155 genera, 
and 2,550 species. Its members are mostly 
tropicai trees and shrubs. Prominent among 
them are the plant that produces tea and the 
camellia.
A brief treatment of Theales follows. For füll 

treatment, see macropaedia: Angiosperms.
The Theales order is distributed worldwide, 

with the centre of its range in Southeast Asia. 
Some species extend into temperate regions, 
but most are native to rain forests or upland 
forests of the tropics. The order consists pre- 
dominantly of evergreen trees or shrubs; some 
members are woody climbers, and a few are 
herbs. Tea cultivation is the most important 
economie activity associated with the group.

The tea family, Theaceae, ranges through the 
tropicai and temperate regions of the world. 
lts members usually have evergreen leaves and 
showy flowers. The Camellia genus includes 
the tea plant (C. sinensis), probably a native of 
China, where it has been cultivated for many 
centuries. Today tea is grown commercially 
in India, Sri Lanka, China, Japan, Indonesia, 
and elsewhere. To produce tea, the leaves of 
the plant are picked and dried and may be 
fermented (for black tea), partially fermented 
(oolong tea), or unfermented (green tea).
The ornamental camellia shrub, C  japonica, 

belongs to the same family and genus as the 
tea plant and is widely cultivated in temperate
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areas for its roselike blossoms. The Gordonia 
and Stewartia genera of this family also in­
clude ornamental garden species.

The Dipterocarpaceae family consists of 
resinous trees that grow mainly in the Asian 
tropics. They form the characteristic high up­
per canopy of Malaysian rain forests, and 
many species are economically important for 
their timber or resins. The Hypericaceae fam­
ily includes Saint-John’s-wort (Hypericum), 
cultivated in temperate regions for its hand­
some flowers. Other families also contain fine 
horticultural plants, and members of some 
families produce edible nuts and fruits.
As a group the Theales are generally woody 

plants with simple, often evergreen, leaves. 
Flowers are radially symmetrical, generally 
with five sepals and five petals; are usually 
not brightly coloured; and are bisexual (con- 
taining both male and female reproductive 
structures). Stamens (male) are numerous and 
may be united in a ring or in bundles, and 
the ovary (female) consists of several united 
carpels, or segments. Many members of the 
order contain resins. In the Dipterocarpaceae 
family the resins are distributed throughout 
the plant tissues; in the Hypericaceae and 
some smaller families, they occur in distinct 
glands.

Remarkable vegetative modifications appear 
in two families of the order. The Marcgravi- 
aceae, which consists of South American trop­
icai climbers, includes plants (especially in the 
genus Marcgravia) that give rise to two dif­
ferent types of shoots. The lower ones bear 
small leaves and produce aerial roots, enabling 
the shoots to climb; the upper shoots develop 
larger leaves and flower clusters, and they lack 
roots. In the Dioncophyllaceae family of west 
African scrambling shrubs, two or three types 
of leaves arise on the same plant, one type 
with hooks that enable the plant to scramble 
over other Vegetation.
The Marcgraviaceae also displays a curious 

floral adaptation associated with pollination. 
The floral bracts (leaflike structures just be- 
low the flowers) are transformed into hol- 
low, nectar-secreting organs. In Marcgravia 
the bracts enlarge to form erect nectar-filled 
pitchers that attract hummingbirds.

Seeds are dispersed in a variety of ways 
in the different members of the order, but 
the Dioncophyllaceae has a method unique 
among the flowering plants. In this group the 
fruits open before ripening, and the seeds are 
pushed out on a stalk, where they mature and 
drop off, leaving the fruit and stalk on the 
shrub. Some families adopt another unusual 
dispersal method, wherein two or more sepals 
enlarge above the fruit, forming a two-winged 
structure that is bome away by the wind.
Theater o f--------- : see under substantive
word (e.g., Absurd, Theatre of the).
theatre, also spelled theater, in architec­
ture, building or space in which a performance 
may be given before an audience. The word 
is from the Greek theatron, “a place of see- 
ing.” A theatre usually has a stage area where 
the performance itself is given. Since ancient 
times the evolving design of theatres has been 
determined largely by the spectators’ physical 
requirements for seeing and hearing the per­
formers and by the changing nature of the 
activity presented.
A brief treatment of theatres follows. For 

füll treatment, see macropaedia: Theatrical 
Production.
Asian drama has undergone relatively little 

change over time, and its stage arrangement 
has remained rather simple, with the audi­
ence usually grouped informally around an 
open space. The most notable exceptions are 
the nö and kabuki of Japan. Since the 14th 
Century, nö has been performed on a temple-
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like wooden stage approached from a bridge 
at the side, though today this is for the most 
part reconstructed in a modern auditorium. 
Kabuki, for which the revolving stage was in- 
vented, uses a stage similar to the Western­
style proscenium-arch theatre, but with the 
addition of a runway (hanamichi).

In ancient Greece, where Western theatre 
began (5th Century bc), the theatres of the 
classical period were constructed in natural 
hollows between two hills, so that the audi- 
ence sat in a tiered semicircular arrangement 
facing the orchestra circle, in which most of 
the action took place. In the Hellenistic pe­
riod the speaking actors stood on a raised 
platform behind the orchestra circle. The best- 
preserved Greek theatre, at Epidaurus, seats 
about 12,000 people and is still in use today. 
The Roman theatre, dating from the Ist Cen­
tury bc, improved the acoustics by reducing 
the orchestra to a half-circle and joining it to 
the auditorium. The single-level stage, though 
raised, was at a much lower level than in 
the Hellenistic theatre. An ambitious vaulting 
construction enabled the tiered auditorium to 
be built on flat ground.

After the collapse of the Roman Empire and 
the rise of Christianity, theatre as an organized 
entertainment vanished for nearly 1,000 years. 
New forms of theatre grew out of the Roman 
Catholic mass; simple dramas were first per- 
formed in the church as part of the mass to 
explain and elaborate on the liturgy. These 
precursors of the medieval mystery plays were 
later performed outside on church grounds 
and eventually on temporary stages erected 
in the marketplace or on movable pageant 
wagons. By the close of the European Middle 
Ages these plays had become elaborate specta- 
cles that combined both secular and religious 
traditions.

Renewed interest in the classical world, gen- 
erated by the Renaissance in the 16th Century, 
gave rise to the permanent indoor theatre. 
The first of these, the Olimpico Theatre in Vi­
cenza, Italy, was designed by Andrea Palladio 
and completed in 1585. It was a scaled-down 
version of the Roman theatre and featured, 
behind the stage, three-dimensional perspec­
tive views of Street scenes. At the Farnese 
Theatre in Parma, built in 1618, the stage 
was framed by the first permanent prosce­
nium arch (which separated the stage from the 
auditorium) and used movable scenery, the 
audience sitting in a horseshoe-shaped audito­
rium. The Farnese Theatre was the prototype 
of the modern theatre.
The public theatres of Elizabethan England 

developed independently of the Italian tradi- 
tion. Although the exact design of these the­
atres is uncertain, it is known that they were 
open to the sky, with the audience looking 
down from tiered galleries or up from a court- 
yard. The most significant feature was the 
thrust rectangular stage, from which the actor 
was surrounded on three sides by the specta­
tors.

The “Golden Age” of Spanish theatre in 
the late 16th Century used a stage similar to 
the Elizabethan one. The populär tradition 
of the commedia dell’arte, spreading through 
Europe at this time from Italy, represented 
a return to medieval-style staging, with the 
actors performing on a raised platform in a 
public square.

During the Baroque period, from the mid­
dle of the 17th Century, the European court 
theatres followed the principle of proscenium 
stage and horseshoe-shaped auditorium. They 
were built for the purpose of housing the early 
operas and played an important role in the 
development of classical ballet. They featured 
a sunken orchestra pit at the front of the stage 
and made extensive use of movable scenery. 
The rigid hierarchy of the court was reflected

in the Position of the royal box in the centre 
of the auditorium, with the tiered balconies 
above it. The court theatre at the Palace of 
Versailles in France, designed in 1769, is one 
of the best-preserved examples. When opera 
became more populär and spectacular in the 
18th Century, this kind of theatre was enlarged 
to pro vide public entertainment for the upper 
classes. La Scala in Milan, Italy, completed in 
1778, can seat more than 2,000 people. Dur­
ing the 18th Century richly detailed produc- 
tions employed new, complicated mechanical 
devices and historically accurate costuming 
and props.

The Restoration playhouse in England fol­
lowed the Baroque pattern, with the addition 
of an apron stage that extended in front of 
the proscenium arch and, like the Elizabethan 
stage, allowed greater intimacy with the au­
dience. Illumination during this period was 
provided by candles and other wick-buming 
devices placed in the wings, at the front of the 
stage, and in the auditorium.

It was Richard Wagner’s Festspielhaus, built 
at Bayreuth, Ger., in 1876, that first departed 
from the Baroque stratified auditorium and 
reintroduced classical principles of theatre de­
sign that are still in use. The Festspielhaus had 
a steep, fan-shaped seating plan, with the or­
chestra concealed in a deep, partially covered 
pit, and, for the first time, the auditorium was 
darkened during the performance. Everything 
in this austere theatre was geared to encour- 
age the sharpest concentration on the action 
on stage. Late in the 19th Century, electric 
lighting was introduced, which meant that the 
stage could be lit more brightly and without 
such a high risk of fire.
Most innovations in theatre design during 

the 20th Century have derived from the greater 
flexibility in staging made possible first by 
machinery that can move more complicated 
sets and even alter the shape of the stage, and 
by the emergence of stage lighting as an art 
in its own right. One of the results has been 
the development of more plastic stage settings 
that have freed the theatre from the constric- 
tions of the picture-frame proscenium arch.

Open, or thrust, stages, like that of the 
Guthrie Theatre (1963), Minneapolis, Minn., 
U.S., have come to be favoured in the 20th 
Century, particularly for classical plays, because 
of the intimacy they afford. A more recent 
example is the Olivier Theatre (1976), part of 
London’s National Theatre complex, which is 
strongly influenced by the Greek theatre at 
Epidaurus. Appreciation has also grown for 
smaller, more flexible theatre spaces (some- 
times within large, multipurpose complexes) 
as an alternative to the impressive institutional 
buildings. Such theatres have proved particu­
larly valuable as a forum for new writing or 
for the reassessment of classical works. Many 
theatre Companies housed in large buildings 
also maintain “studio theatres,” more inti- 
mate rooms in which less commercially viable 
works can be performed.
theatre, also spelled theater, in dramatic 
arts, an art concemed almost exclusively with 
live performances of actions planned to cre- 
ate a coherent and significant sense of drama, 
one of the predominant art forms in cultures 
worldwide. Although the script is the basic 
element of theatrical performance in many 
cultures, theatre is not primarily a literary art 
but relies in varying degrees on acting, singing, 
dancing, and spectacle, as well as on the tech- 
nical aspects of production.
The art of theatre is treated in a number of 

articles in the macropaedia. For a general 
treatment of the origins, nature, and elements 
of theatre, see Theatre, The Art of the. For 
technical aspects, see Theatrical Production. 
For historical treatment of Western theatre, 
see Theatre, The History of Western. For a 
general survey of dramatic literature and its 
tragic and comic forms, see Literature, The

Art of. Western dramatic literature is also 
treated in the articles on the literatures of 
particular languages, nations, or regions (e.g., 
Belgian Literature; English Literature; Scan- 
dinavian Literature). For the relationship of 
theatre to music and to dance, see Musi­
cal Forms and Genres; Dance, The Art of. 
For treatment of the theatre of non-European 
peoples, see Islämic Arts; East Asian Arts; 
South Asian Arts; Southeast Asian Arts; Cen­
tral Asian Arts; African Arts.

For a description of the place of theatre in 
the circle of leaming and for a list of both 
macropaedia and MiCROPAEDiA articles on 
the subject, see propaedia: Part Six, Division
II.
Théatre-Franf ais, Le: see Comédie-Fran- 
Caise.
Theatre Guild, a theatrical society founded 
in New York City in 1918 for the production 
of high-quality, noncommercial American and 
foreign plays. The guild, founded by Lawrence 
Langner (1890-1962), departed from the usual 
theatre practice in that its board of directors 
shared the responsibility for choice of plays, 
management, and production. The first two 
seasons, which included plays by Jacinto Be- 
navente, St. John Ervine, John Masefield, and 
August Strindberg, demonstrated the artistic 
soundness of the plan.
Following the world premiere of George 

Bemard Shaw’s Heartbreak House in 1920, 
the guild became Shaw’s American agent, pro- 
ducing 15 of his plays, including world pre­
mières of Back to Methuselah and Saint Joan. 
Eugene O’Neill’s long association with the 
guild began with its production of Marco Mil- 
lions in 1928. Other American authors whose 
works were produced by the guild included 
Sidney Howard, William Saroyan, Maxwell 
Anderson, and Robert Sherwood—all Pulitzer 
Prize winners.

Many distinguished actors appeared in The­
atre Guild productions, including Helen Hayes 
in Caesar and Cleopatra and Alla Nazimova 
in Mourning Becomes Electra. Lynn Fontanne 
and Alfred Lunt first acted as a team there 
in Ferenc Molnär’s Guardsman and went on 
to act together in many other notable guild 
productions, such as Arms and the Man and 
The Taming of the Shrew.
The Theatre Guild contributed sighificantly 

to American musical theatre by producing 
George Gershwin and DuBose Heyward’s 
Porgy and Bess and by bringing Richard 
Rodgers and Oscar Hammerstein II together 
for such collaborations as Oklahoma!

The “Theatre Guild of the Air” (1945-63) 
had a distinguished record of radio and tele- 
vision play productions, and the guild’s sub- 
scription series enabled audiences in 23 cities 
from coast to coast to see its major attractions 
and those of other managers.
theatre-in-the-round, also spelled theater-
IN-THE-ROUND, also Called ARENA STAGE, 
CENTRAL STAGE, or ISLAND STAGE, form of
theatrical staging in which the acting area, 
which may be raised or at floor level, is com- 
pletely surrounded by the audience. It has 
been theorized that the informality thus estab- 
lished leads to increased rapport between the 
audience and the actors. Theatre-in-the-round 
has its roots in rituals such as those performed 
by the ancient Greeks, which evolved into 
classical Greek theatre. It was used again in 
medieval times, especially in England, where 
it gave way to the open stage of Elizabethan 
times. During the 17th Century the prosce­
nium stage, which limited audiences to the 
area directly in front of the stage, came to 
dominate theatre.

Beginning in about 1930, however, with the 
productions of Nikolay Pavlovich Okhlopkov 
at his Realistic Theatre in Moscow, theatre- 
in-the-round began to gain favour with stage 
designers who were dissatisfied with the limi-



tations of the proscenium. Advocates of the­
atre-in-the-round maintain that it offers a 
wider range of stage size and activity and al- 
lows for a larger audience in a given space. 
In general, such a theatre requires less scenery 
and scenic space and fewer stage hands and 
storage rooms and is less expensive to build 
and maintain than a proscenium-stage theatre.
Théatre-Libre (French: Free Theatre), in­
dependent, private theatre founded in Paris 
in 1887 by André Antoine, which became 
the pro ving ground for the new naturalistic 
drama. Antoine, an amateur actor, was influ- 
enced by the naturalistic no veis of Émile Zola 
and by the theatrical realism of the Meinin­
gen Company. Antoine believed that environ­
ment shaped character and behaviour, and he 
sought to create settings that would faithfully 
reflect every aspect of real life.
The Théatre-Libre was instrumental in in- 

troducing into France the works of such 
foreign dramatists as Henrik Ibsen (Ghosts), 
Leo Tolstoy, August Strindberg (Miss Julie), 
B.M. Bjomson, and Gerhart Hauptmann (The 
Weavers), as well as in bringing to the at­
tention of Parisian audiences such French 
playwrights as Eugène Brieux and Georges de 
Porto-IÖche.
Although the Théatre-Libre failed financially, 

it produced more than 100 plays, by some 
50 playwrights, and it established a model of 
realistic theatre that had a profound influ- 
ence upon independent theatres throughout 
Europe. In 1894 Antoine, in severe financial 
debt, relinquished the Théatre-Libre to an­
other director, who ran it until 1896.
Théatre National Populaire (tnp), French 
national theatre created in 1920 to bring the­
atre to the general public. Its first director, 
Finnin Gémier, had been the director of the 
Théatre Antoine and had made a number of 
attempts to create a people’s theatre. Initially 
the TNP offered productions from the other 
national Companies in a large hall with in- 
expensive tickets. It had no acting Company, 
could not produce its own plays, and was 
meagerly financed. Despite finding a perma­
nent home at the Palais de Chaillot in 1937, 
the TNP was not really successful until some 
years after World War II.

Jean Vilar was made director in 1951 and 
was given enough financial support to estab- 
lish a permanent Company and produce at 
least 150 performances per year in and around 
Paris. Vilar formed an outstanding Company, 
which included the populär film star Gérard 
Philipe. Vilar also divided his repertoire be­
tween French and foreign plays and estab­
lished ticket prices competitive with the cin­
ema. The troupe became enormously populär 
and in 1959 was given status equal to the 
Comédie-Frangais. Vilar resigned in 1963 and 
was replaced by Georges Wilson, a member of 
the acting Company. In 1966 the TNP opened 
a Studio Theatre, the Salle Finnin Gémier, 
to stage experimental works. In 1972, as part 
of its attempt to decentralize French theatre, 
the government transferred the TNP’s title 
to Roger Planchon’s theatre in Villeurbanne, 
near Lyon.
Theatre o f------ — : see under substantive
word (e.g., Absurd, Theatre of the).
theatres, war of the, in English literary 
history, conflict involving the Elizabethan 
playwrights Ben Jonson, John Marston, and 
Thomas Dekker. It covered a period when Jon­
son was writing for one children’s Company of 
players and Marston for another, rival group. 
In 1599 Marston presented a mildly satirical 
portrait of Jonson in his Histriomastix. In 
1599 Jonson replied in Every Man Out of His 
Humour, ridiculing Marston’s style as “fus- 
tian.” The same year, Marston’s Jack Drum ’s 
Entertainment presented Jonson, thinly dis- 
guised, as a cuckold. The quarrel reached its 
height in about 1600: Jonson wrote Cynthia’s

Revels (performed c. 1600), satirizing Marston 
and Thomas Dekker, Marston satirized Jon­
son in What You Will; Jonson, anticipating 
Marston’s attack, wrote Poëtaster, represent- 
ing Marston as a poëtaster and plagiarist and 
Dekker as a playdresser and plagiarist; Dekker 
and Marston then lampooned Jonson as the 
laborious poet. The quarrel had been patched 
up by 1604, when Marston dedicated The 
Malcontent to Jonson.

Some scholars have seen the quarrel as based 
on a difference of opinion about the nature 
of drama; it was certainly sharpened by the 
intense competition that existed between chil­
dren’s Companies at the time, which were so 
populär that in Hamlet Shakespeare refers to 
the fact that adult actors were forced to un- 
dertake provincial tours because of the boys’ 
popularity.

Consult
the
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theatricalism, in 20th-century Western the­
atre, the general movement away from the 
dominant 19th-century techniques of natural- 
ism in acting, staging, and playwriting; it was 
especially directed against the illusion of re- 
ality that was the highest achievement of the 
naturalist theatre.

In the theatricalists’ view, to turn one’s back 
on naturalism was to draw inspiration from 
the spirit of the theatre itself. The then-current 
picture-frame stage called for passivity of re­
sponse in audiences and their Separation from 
the actors, lest the spell of illusion be broken. 
The theatricalists, on the contrary, favoured a 
platform projecting into the physical space of 
the audience in order to put the actor in direct, 
alert contact with the spectators and remove 
the psychological barriers between them. The 
theatricalists accepted the obvious truth that 
the playgoers were in a theatre and that ac­
tors were on a stage, carrying out dramatic 
action with the help of settings that were 
obviously scenic constructions illuminated by 
stage lights. They believed that the abolition 
of barriers between actors and audience was 
reestablishing füll dramatic communication 
between them. In theatricalist stagings the 
spectators were expected to accept the frank 
scenic artifices and conventions laid before 
them.
Theatricalism attracted designers such as 

Gordon Craig in England and Robert Edmond 
Jones and Norman Bel Geddes in the United 
States. It appealed to such directors as Max 
Reinhardt and Leopold Jessner in Germany, 
Jacques Copeau, Louis Jouvet, A.M. Lugné- 
Poë, Charles Dullin, Gaston Baty, and Georges 
Pitoëff in France, and Vsevolod Meyerhold, 
Aleksandr Tairov, and Yevgeny Vakhtangov 
in the Soviet Union.
Even after the extreme stylization of act­

ing and staging found in the Expressionist, 
Dadaist, and Surrealist drama of the early 
part of the Century had subsided, theatri- 
calism’s frank acceptance of dramatic artifices 
remained a permanent part of the modem 
theatre. A basically naturalistic play—e.g., 
Arthur Miller’s Death of a Salesman (1949)— 
altemated scenes of strict realism with scenes 
of fantasy and was staged in an obviously un- 
realistic setting.
Thebaud, Simon: see Simon of Sudbury.
Thebes, ancient Egyptian wase, wo’se, or 
(from c. 22nd Century bc) nowe, or nuwe, 
one of the famed cities of antiquity, the Capital 
of the ancient Egyptian empire at its heyday. 
Thebes lies on either side of the Nile River 
at approximately latitude 26° N. The modem 
town of Luxor, or al-Luxor, which occupies 
part of the site, is 419 miles (675 km) south 
of Cairo. Ancient Thebes was about six miles
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square; the main part of the city was situated 
along the Nile’s east bank; along the west 
bank was “the city of the dead”—an area 
containing the Egyptian kings’ mortuary tem­
ples and the houses of those priests, soldiers, 
craftsmen, and labourers who were devoted to 
their service.

History. The ancient name of Thebes was 
Wase, or Wo’se. The nome, or province, of 
Wase, the fourth of Upper Egypt, is known 
to have existed from the 4th dynasty on- 
ward. Although there are a number of tombs 
dating from the 3rd millennium bc on the 
west bank, the earliest monuments that have 
survived at Thebes itself date from the l l th 
dynasty (2081-1939 bc), when the local no- 
marchs (gövemors) united Egypt under their 
mie. From this time Thebes became the royal 
capita! of Egypt and was called Nowe, or

The Colossi of Memnon, remains of the royal 
mortuary temple of Amenhotep III
J. Allan Cash

Nuwe (“City [of Amon]”), after its chief god. 
The Greek name Thebes (Thebai) was derived 
from Ta-ope, the ancient Egyptian name for 
Luxor.

During the 12th dynasty (1938-1756 bc), 
the royal residence was moved to the area of 
Memphis, but the kings of Egypt continued 
to honour Amon, their family god, and hence 
built temples at Thebes. The Hyksos invaders 
had little or no control over the area, and it 
was the kings of Thebes who finally drove the 
Hyksos out of Egypt (c. 1530-20). Then began 
the era of greatest prosperity for Thebes. The 
18th-dynasty pharaohs rebuilt it and made 
it their Capital, embellishing its temples with 
the spoils of Asia and the tribute of Nubia. 
During the 15th Century bc great palaces rose 
on either bank of the river, brightly painted 
and surrounded with gardens. Noblemen had 
their estates round about, and in the crowded 
streets foreign traders and mercenaries min- 
gled with the citizens. Although their seat of 
government soon moved north to Memphis, 
the pharaohs of the New Kingdom vied with 
each other in building great temples on the 
east bank and even larger mortuary temples 
on the west.

The height of Theban prosperity was reached 
in the 14th Century bc in the reign of Amen­
hotep III, much of whose vast wealth from 
foreign tribute was poured into the temples of 
Amon. For a brief period in the reign of his son 
Akhenaton, Thebes feil on evil times; the city 
was abandoned by the court, and the worship 
of Amon was proscribed. With its restoration 
by Tutankhamen, however, Thebes soon re-
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gained its revenues and prestige and retained 
both through the reigns of Seti I and Ram- 
ses II, who still resided in Thebes from time 
to time. The city continued to be richly en- 
dowed; according to ancient sources, Ramses 
III donated 86,486 slaves and vast estates to 
Amon’s temples.

Under the later Ramessids, Thebes began to 
decline; the government feil, it seems, into 
grave economic difficulties. In the reign of 
Ramses IX, about 1111 bc, a series of investi- 
gations into the plundering of royal tombs in 
the necropolis of western Thebes uncovered 
proof of corruption in high places, following 
an accusation made by the mayor of the east 
bank against his colleague on the west. The 
plundered royal mummies were moved from 
place to place and at last deposited by the 
priests of Amon in the tomb of Amenhotep 
II and in a tomb-shaft in Dayr al-Bahri. (The 
finding of these two hiding places was one 
of the great events of modern archaeological 
discovery.) Such maladministration in Thebes 
led to unrest. Control of local affairs tended 
to come more and more into the hands of the

high priests of Amon, leading to a Situation 
in which, after the death of the last Ramses, 
the government of Egypt was shared between 
the pharaoh in Tanis and the high pontiff at 
Thebes. Intermarriage and adoption strength- 
ened the ties between them, daughters of the 
Tanite kings being installed as “God’s Wife of 
Amon” at Thebes, where they wielded greater 
power.

The Napatan (Nubian) pharaohs made 
Thebes their Capital. Its fame among the early 
Greeks was such that Homer speaks of the 
wealth of “hundred-gated Thebes.” In 663 bc, 
however, it was sacked by Ashurbanipal’s As- 
syrians, and, although rebuilt by the Saites, it 
never fully recovered. In Strabo’s time (c. 63 
Bc-c. ad  21), the city had dwindled to a mere 
village visited by tourists who came to see the 
ancient temples.
Archaeology. Four of the main complexes 

of ruins are discussed in separate articles. (See 
Karnak; Luxor; Kings, Valley of the; Queens, 
Valley of the.) Among the other chief sites 
of Thebes are the royal mortuary temples. In 
the New Kingdom, when the pharaohs hid 
their tombs in the secret Valley of the Kings, 
ostentation had to be concentrated in their 
mortuary temples, which rivaled each other in 
size and magnificence. Although they were de- 
signed for the performance of rites connected 
with the mortuary cult of the builder, they 
were all dedicated to Amon, the supreme god

of Thebes, and had the character and essential 
form of a New Kingdom temple. They were 
built in western Thebes on the edge of the 
valley, in a sequence generally corresponding 
to a topographical arrangement from north to 
south. Only tracés of most of the earlier ones 
remain. The most important will be men- 
tioned here.

The temple of Hatshepsut at Dayr al-Bahri 
is the earliest large 18th-dynasty structure to 
survive and one of the most impressive. Here 
in the bay of cliffs, next to the pyramid- 
temple of Mentuhotep II, the queen’s architect 
Senenmut in about 1473 bc designed a series 
of colonnades and courts on three levels. The 
approach from the valley led through an av­
enue öf sphinxes, and in the forecourt was a 
garden planted with trees and vines. On either 
side of the sloping ramp leading to the next 
level, against the terrace face, was a gallery 
whose roof was supported on a double row of 
columns; a similar gallery ran along the west­
ward side of the court on the next level, with 
side chapels dedicated to Anubis and Hathor. 
The top terrace contained a hall of columns, 
with further chapels on either side and a sanc- 
tuary dug into the cliff behind. Many of the 
series of reliefs in the colonnades and chapels

are of great beauty and considerable interest: 
one depicts the transport of two obelisks by 
bärge from Aswan to Karnak, another the di- 
vine marriage of Queen Ahmes with the god 
Amon and the resultant miraculous birth of 
Hatshepsut herseif, and a third the maritime 
trading expedition sent by the queen to Punt, 
the land of incense on the Red Sea.

The mortuary temple of Amenhotep III must 
have been the largest and most splendid of all 
the Theban temples. It was, however, almost 
completely demolished by later pharaohs, and 
all that is left today are a few foundations, 
a huge stela 30 feet (9 m) high, and the two 
great statues known as the Colossi of Mem- 
non, which once flanked the gateway in front 
of the temple pylon but now sit like lonely 
sentinels in the middle of cultivated fields. 
The statues represent Amenhotep III; with 
their crowns they were nearly 70 feet (21 m) 
high, each hewn from a single block of stone. 
The northem one was the “singing Memnon” 
celebrated in classical times because on cer- 
tain days, shortly after sunrise, it emitted a 
curious high note; numerous Roman tourists, 
including the emperor Hadrian and his wife 
Sabina, came to Thebes to hear this marvel, 
but in the reign of Septimius Severus the 
statue was patched with masonry and never 
“sang” again.
The temple of Seti I at Qumah survives 

only in part, the forecourt and pylon having

disappeared. It was dedicated in part to the 
funerary cult of Ramses I, the father of Seti, 
and was completed by Seti’s son Ramses II, 
who figures in the reliefs. The walls are dec- 
orated with scenes of purely religious content 
in which the pharaohs make offerings to vari- 
ous gods or are favoured by them.
The Ramesseum, or mortuary temple of 

Ramses II (Ramses the Great), though much 
ruined, retains some of its ancient grandeur. 
The wide outer pylon is decorated with vig- 
orous scenes of the king’s wars against the 
Hittites in Syria, and the inner pylon with 
episodes from the Battle of Kadesh and scenes 
from the festival of the harvest god, Min. 
Tall figures of the king in the guise of Osiris 
decorate the pillars of the inner court. In the 
first court stood a seated colossus of Ramses 
II; only fragments of it are left, but enough 
to show that it was of enormous size. It must 
have been more than 60 feet (18 m) high and 
weighed about 1,000 tons. The hypostyle hall 
beyond the second court is similar in design 
to that of the temple of Karnak; beyond were 
further pillared halls and a sanctuary that has 
now disappeared. Around the temple, within 
the high brick enclosure wall, are very exten­
sive remains of vaulted buildings that must 
have been magazines, stables, workshops, and 
houses belonging to the temple stalf. Diodorus 
Siculus describes the Ramesseum under the 
name of “the Tomb of Ozymandias” (i, 47- 
49).
The temple of Ramses III at Madlnat Habu 

is the latest and most southerly of the great 
New Kingdom mortuary temples. The general 
plan was modeled on that of the Rames­
seum: a wide front pylon, an outer and an 
inner peristyle court separated by a second 
pylon, a large pillared hall and two smaller 
vestibules, and the sanctuary surrounded by 
smaller rooms. The hypostyle hall is partly 
ruined, the pillars having been dismantled to 
the level of the first or second drums, but 
the temple is otherwise well preserved. Scenes 
carved on the walls of the inner halls show 
the king performing acts of worship before 
the gods. There are also scenes of battle in 
which the king in his chariot mows down the 
Libyans, attacks an Amorite city, and leads 
Libyans, Asians, and sea raiders as prisoners 
before Amon and Mut. On the external wall 
of the temple, a great sea battle between Egyp- 
tians and the Peleset (Philistines) and other 
“peoples of the sea” is depicted with much 
lively detail. Another outstanding relief is that 
on the outer face of the great pylon, which 
shows the pharaoh hunting wild cattle in a 
reedy, marshy landscape. Adjoining the tem­
ple are the remains of a palace. The high gate 
in the eastern side of the perimeter wall of 
the temple area is battlemented like a fortress. 
Within the precinct are other, smaller tem­
ples: one dates from the reign of Thutmose 
III and Hatshepsut but was altered and added 
to in various reigns and during the Ptolemaic 
and Roman periods. There are also several 
mortuary chapels, a sacred lake, a well, and 
remains, as in the Ramesseum, of houses and 
vaulted magazines built of mud brick.

South of the temple of Madlnat Habu stand 
the ruins of what must have been one of the 
finest buildings in western Thebes: the palace 
of King Amenhotep III and Queen Tiy at 
Malkata. It is in fact four palaces, one of 
which was occupied by Tiy. There was also a 
vast artificial lake, still traceable by a line of 
mounds to the southeast of Malkata, which 
may have been a harbour for shipping con­
nected with the Nile.
In ancient Egypt there were other great cities, 

but none that has left so great a legacy to pos- 
terity. The great temples of Thebes with their 
historical scenes and inscriptions, the tqmbs 
with their wealth of illustration of daily life 
and religious belief, and the countless antiq- 
uities that now fill the museums and private 
collections of the world, are all aspects of



that legacy. Few other sites have contributed 
more to the store of knowledge about early 
civilizations than that of ancient Thebes. 
BiBLiOGRAPHY. Jean Capart and Marcelle Wer- 
brouck, Thebes: The Glory o f a Great Past (1926), 
is a good general description of the antiquities of 
Thebes. A more recent work, embodying research 
carried out since World War II, is the lavishly 
illustrated book by Charles F. Nims, Thebes of the 
Pharaohs: Pattern for Every City (1965). Among 
the many archaeological publications special men- 
tion should be made of W.M. Flinders Petrie, Six 
Temples at Thebes (1897); H.E. Winlock, Excava- 
tions at Deir el Bahri, 1911-1931 (1942); Edouard 
Naville, The Temple o f Deir el Bahari, 2 vol. in 
7 (1894-1908), and The Xlth Dynasty Temple at 
Deir el-Bahari, 3 vol. (1907-13); and Harold Hay- 
den Nelson et al., Medinet Habu, 8 vol. (1930- 
70). For the history of Thebes, see Lise Manniche, 
City of the Dead: Thebes in Egypt (1987).
Thebes, Modem Greek t h i v a i , major city 
of Boeotia nomós (department), northwest of 
Athens, Greece, and one of the chief cities and 
powers of ancient Greece. On the acropolis of 
the ancient city stands the present commercial 
and agricultural centre of Thebes. It is situated 
on a low ridge dividing the surrounding plain; 
the modem city is the seat of the Greek Or­
thodox bishop of Thebes and Levädhia. It has 
abundant springs of water, the most famous 
in antiquity being called Dirce, and the fertile 
plain in the vicinity is well irrigated.
Thebes was the seat of the legendary king 

Oedipus and the locale of most of the ancient 
Greek tragedies—notably Aeschylus’ Seven 
Against Thebes and Sophocles’ Oedipus the 
King and Antigone—and of other compila- 
tions about the fate of Oedipus, his wife- 
mother, and his children.

Said to have been occupied originally by Ecte- 
nians under the leadership of Ogyges (Ogygus), 
Thebes is called Ogygion by some classical 
poets. Greek legend attributes the founding of 
the ancient citadel, Cadmea, to the brother of 
Europa, Cadmus, who was aided by the Spar- 
toi (a race of warriors Sprung from dragon’s 
teeth that Cadmus had sown). The building 
of the celebrated seven-gated wall of Thebes is 
usually attributed to Amphion, who is said to 
have charmed the stones into moving by the 
playing of his lyre. Archaeological evidence in- 
dicates that the site was inhabited in both the 
early and late Bronze ages. The ruined 15th- 
century-BC Minoan-style palace at Cadmea 
was adomed with frescoes of Theban women 
in Minoan dress; some Cretan vases also sug- 
gest contacts between Thebes and Knossos in 
the period 1450-1400. In 1970 clay tablets 
confirming Mycenaean-Minoan links were 
found, while the discovery of Mesopotamian 
cylinder seals in 1964 strengthened the theory 
that Cadmus introduced writing to Greece.

Thebes rivaled Argolis as a centre of Myce- 
naean power until its palace and walls were 
destroyed shortly before the Trojan War (c. 
1200 b c ). According to tradition, the city was 
destroyed by the sons of the Seven about 
whom Aeschylus wrote. Knowledge of suc- 
ceeding centuries remains sparse; but immi- 
gration produced a Boeotian mixed stock, 
including the Aegeids, a Dorian clan, and an 
oligarchy of large estates was regulated by 
laws passed around 725. In the 6th Century a 
league of Boeotian cities was formed that was 
dominated by Thebes from the 5th Century. 
Hostility to Athens over mutual interest in 
the Plataea district led in the 5th Century to 
a Theban collaboration with Persia and, later, 
with Sparta. A Theban Suggestion at the close 
(404) of the Peloponnesian War that the Spar- 
tans annihilate the Athenians was rebuffed; 
the two powers clashed, and Sparta, winning, 
disbanded the Boeotian League (386) and oc­
cupied Cadmea (382).

Revolting after 379, Thebes reorganized the 
league along democratie lines and went on 
to defeat Sparta at Tegyra (375) and Leuctra 
(371). For the next 10 years Thebes was the

first military power in Greece; its commander 
Epaminondas invaded the Peloponnese (370- 
362) and died at the Battle of Mantineia (362). 
A rapid decline followed, and in 346 civil strife 
forced Thebes to admit Philip II of Mace- 
don. Still fickle, Thebes broke confidence with 
Philip and in 338 was defeated at Chaeronea; 
the Boeotian League was again dissolved, and 
Thebes was garrisoned by Macedonian troops. 
After a massacre and almost total destruction 
in a fruitless uprising (336) against Alexander 
the Great, Cassander rebuilt (316) Thebes. The 
city’s fortunes wavered between independence 
and subjugation. From about 280 it was once 
more part of the revived Boeotian League, 
forming regional alliances as required. For its 
participation in the Achaean revolt, the city 
eventually feil under Rome and was stripped 
of half its territory in 86 by the Roman gen­
eral Sulla.
The historian Pausanias (2nd Century a d ) 

reported Cadmea still inhabited, but the town 
was ovemm by a succession of conquerers 
and adventurers. In Byzantine and Frankish 
times it prospered as an administrative and 
commercial centre, particularly for silk weav- 
ing. It had a large Jewish colony in the 12th 
Century. Throughout the Turkish occupation 
(1435-1829), it was only a poor village, and 
in the 19th Century it was destroyed by an 
earthquake and rebuilt. Few artifacts of its 
earliest days survive.
The present city is the chief market town of a 

rieh agricultural plain, trading in wheat, olive 
oil, wine, tobacco, and cotton, as well as silk 
manufacture. It is linked by rail to Athens. 
Among the few ancient ruins are remnants of 
the city walls, the palace of Cadmus (c. 1450- 
1350 b c ), and the Ismeneion, or temple of 
Apollo Ismenius. Pop. (1981) 18,712.
Theebaw (king of Myanmar [Burma]): see 
Thibaw.
theft, in law, crime of taking another person’s 
property without his consent. It is a general 
term covering the specific crimes of larceny, 
robbery, and burglary.

Larceny is the trespassory taking and car- 
rying away of personal goods from the pos- 
session of another with intent to steal. There 
must be a trespassory taking; that is, the goods 
must be taken from the possession of another 
without his consent. And the goods must not 
only be taken but also “carried away.” The 
latter requirement is highly formalistic and is 
satisfied by any movement of the entire ob­
ject, however slight. Finally, there must be an 
intent to steal, which is ordinarily defined as 
an intent to deprive the owner permanently of 
his property. An unauthorized borrowing of 
another’s property is not larceny if there is an 
intent to return the property. Moreover, one 
who takes goods erroneously believing them 
to be his own does not commit a criminal 
offense.
Robbery is an aggravated form of larceny 

involving violence or the threat of violence 
directed against the victim in his presence. 
The penalty for robbery is always more severe 
than that for larceny.

Burglary is defined as the breaking and enter­
ing of the premises of another with an intent 
to commit a felony within. Breaking consists 
not only in the breaking of some extemal por- 
tion of the building but also in the opening of 
a closed door or window. Any entry, however 
slight, is sufficiënt, including thrusting the 
hand or even an instrument into the building. 
Only the intent to commit a felony, not its ac- 
tual consummation, is required. Possession of 
burglary tools with intent to commit burglary 
is a common statutory offense. Housebreaking 
originally covered day time entries, whereas 
burglary was limited to nighttime thefts; but 
burglary has been extended to cover all hours 
of the day and to cover buildings other than 
houses, as well as automobiles.
Although many legal Systems continue to
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separate thefts into categories, some jurisdic- 
tions, especially in the United States, have 
begun to consolidate them under the general 
title of theft, leaving for the court the chore of 
fitting an offense into the proper category.

Two types of offense usually distinguished 
from theft are embezzlement and fraud. In 
the former, the offender carries away goods 
the possession of which had been legally en- 
trnsted to him; in the latter, the possession 
of goods is obtained with the consent of the 
victim through misrepresentation.
thegn (Anglo-Saxon lord): see thane.
Theiler, Max (b. Jan. 30, 1899, Pretoria,
S.Af.—d. Aug. 11, 1972, New Haven, Conn., 
U.S.), American microbiologist who won the 
1951 Nobel Prize for Physiology or Medicine 
for his research on yellow fever. Theiler’s dis­
covery that mice are susceptible to yellow fever 
facilitated research and eventual development 
of a vaccine against the disease in humans.

Theiler
H. Roger-Viollet

Theiler received his medical training at St. 
Thomas’ Hospital, London, and the London 
School of Hygiene and Tropicai Medicine, 
graduating in 1922. In that year he joined 
the department of tropicai medicine at the 
Harvard Medical School, Boston. There his 
studies of infectious diseases, among them 
yellow fever, led to development of the first 
attenuated strain of the virus. From 1930 
to 1964 Theiler continued his research at 
the Rockefeller Institute for Medical Research 
(now Rockefeller University), New York City, 
where with his associates he developed the 
improved (17-D) vaccine, widely used for hu­
man immunization against yellow fever.
theileriasis, any of a group of livestock dis­
eases caused by protozoan parasites of the 
genus Theileria (Gonderia), transmitted by 
tick bites. The most serious is East Coast fever 
of cattle, caused by T. parva; it has 90-100 
percent mortality in Africa. Tropicai theileri­
asis, from T. annulata (T. dispar), is a milder 
disease of cattle along the Mediterranean and 
in the Middle East. Theileriases of sheep and 
goats are mild diseases that occur in Africa, 
Yugoslavia, and the Caucasus. The elimina- 
tion of ticks reduces the incidence of the dis­
ease. Infected animals are given drug therapy.
theism, the view that all limited, or finite, 
things, though fully real in their own right, are 
dependent in some way upon, while yet dis- 
tinct from, one supreme or ultimate being, of 
which one may also speak in personal terms. 
In religions, one speaks of this being as God, 
who is regarded as beyond human compre- 
hension, perfect, and self-sustained but also 
as peculiarly involved in the world and its 
events.

A brief treatment of theism follows. For füll 
treatment, see m a c r o p a e d ia : Religious and 
Spiritual Belief, Systems of.

Theists characteristically seek support for 
their contentions in rational argument and ap-
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peals to experience. In the history of Western 
thought, this has given rise to several types 
of arguments for the existence of God. The 
four primary types are the cosmological, tele- 
ological, ontological, and moral arguments. 
Frequently these arguments are propounded 
in combination.

Cosmological arguments begin with a recog- 
nition of particular features of the world, or 
of the fact of its existence, and then infer God 
as the ultimate cause. The world is seen as 
dependent upon some being beyond it for its 
intelligibility and existence. The classic state­
ment of the cosmological argument was given 
by Thomas Aquinas in his Summa Theolog- 
ica (Part I, Question ii, art. 3).
The teleological argument proceeds from an 

observation of the functional order of the 
universe whereby things in the world func- 
tion toward ends or goals. One version of 
this argument is, strictly speaking, a form of 
cosmological argument since it depends upon 
a notion of final causality, holding that pur- 
poseful actions must be ultimately designed 
or directed by an intelligent purposive being. 
This argument received its clearest expression 
in David Hume’s critical analysis of the ar­
gument from design, in which the universe is 
seen as an orderly machine.

The ontological argument attempts to show 
that the concept of God implies the necessity 
of God’s existence. The classic statement of 
this argument is found in Anselm’s Proslo- 
gion, which defines God as “that than which 
nothing greater can be conceived.” One form 
of this argument is based on the claim that ex­
istence is a perfection among others and that, 
since God embraces all perfections, God must 
exist. This argument commonly falls under 
the criticism that existence is not a predicate 
that can be attributed or denied. Another form 
of ontological argument asserts that God can 
only be conceived as a necessary being and 
therefore cannot be conceived as nonexistent 
or merely possible.

The moral argument was developed by Im­
manuel Kant. This argument rests upón the 
experience of Obligation or moral duty. Kant 
argued that for morality to be rationally jus- 
tified and hold an influence over human ac­
tions, it must be assumed that obedience to 
Obligation will coincide with happiness. Thus, 
a God must be postulated as the being who 
rewards worthiness and enables moral life to 
be rationally understood.

It is generally agreed that none of these argu­
ments prove the existence of God in any strict 
sense. All depend upon certain disputable pre- 
suppositions. Such “proofs” are generally seen 
as means of examining the logical correlates 
of belief or disbelief.
Although conceptions of God vary greatly 

with cultural, religious, and historical circum- 
stances, there are some features common to 
theistic claims. Theism commonly views God 
as somehow caringly related to the world. This 
has generally been expressed in some analogy 
of God to a personal being. Theism has also 
tended to affirm both the immanence and the 
transcendence of this ultimate being. Other 
attributes of God, such as infinity, etemity, 
omniscience, and omnipotence, are treated by 
theists in accordance with analogies drawn 
from human experience. A major problem is 
to understand how finite and imperfect char- 
acteristics can be understood as existing per- 
fectly in God. Another central issue is that 
of reconciling the claims that God is both 
omnipotent and perfect with the existence of 
evil in the world. The problem of evil exists 
as such only upon the assumption that the 
universe is the expression of a divine ground 
and thus primarily concerns the divine nature 
and not God’s existence.

While no doctrine of God is independent of

the ideas and beliefs found in the historical 
religious traditions, theism represents a con- 
structive philosophical Position not to be iden- 
tified with any particular religion. Frequently, 
a theistic line of thought has developed within 
a particular religion. Thus, for example, one 
can speak of Christian theism or of theistic 
interpretations of Hinduism. Theism thus ap- 
pears both as a philosophico-theological Po­
sition in its own right and as an identifiable 
strain of thought within institutional theolo- 
gies.

Theists have responded quite variously to the 
questions regarding the nature and attributes 
of God. They have encountered criticism from 
those who deny the ability of reason beyond 
ordinary experience, those who reject the role 
of reason in favour of revelation alone, and 
those who accept the rational method but 
reject the theistic conclusions. Nevertheless, 
theists continue to use rational argument to 
support their contentions that a God exists 
who is Creative and sustaining of the world 
and toward whom the world is directed in a 
purposeful manner.
Theligonales, problematic order of dicotyle- 
donous flowering plants containing one family 
(Theligonaceae, sometimes called Cynocram- 
baceae) and one genus (Theligonum) with 
three species distributed in the Canary Islands, 
Mediterranean region, southwestem China, 
and Japan. The plants are somewhat succu­
lent (fleshy) herbs with separate male and fe­
male flowers on the same plant. Male flowers 
usually have 7 to 12 stamens (pollen-produc- 
ing structures), but the number may vary in 
different specimens from 2 to 30. There are 
two to five broad petallike structures (peri- 
anth segments) that are rolled back (revolute) 
when open. The female flower has an oblique 
membranous perianth produced into a tube 
with two to four teeth, or notches, at the 
mouth. The ovary is composed of one carpel 
enclosing one ovule. At the base of the ovary 
arises a narrow process that carries pollen- 
receptive surfaces at its upper end, which pro- 
trudes from the end of the perianth tube. 
Theligonum japonicum blooms from April to

Theligonum japonicum
©  Hiroshi Kihara/Nature Production, Tokyo

June in the woody, mountainous regions of 
Japan.

The order bears uncertain relationship to 
other orders. It has been placed near the orders 
Haloragales, Rubiales, and Caryophyllales by 
various authorities at various times.
Thelodus, extinct genus of early and prim­
itive jawless vertebrates that is known from 
impressions on rocks of Silurian age in Europe 
and North America, although the genus per- 
sisted into the Early Devonian epoch (the Si­
lurian period began 438 million years ago and 
ended 408 million years ago). The structure of 
Thelodus and its relatives, the coelolepids, is 
poorly known; but it is probable that the body 
was encased by tiny bony denticles. Thelodus

was more agile than its contemporaries, who 
were encased in thick bony armour.
Thelon River, stream in eastem Fort Smith 
and central Keewatin regions, Northwest Ter- 
ritories, Canada, draining a major portion of 
the Barren Grounds (a sub-Arctic prairie re­
gion). Arising from several lakes, including 
Whitefish and Lynx, east of Great Slave Lake, 
the river flows through Thelon Game Sanctu- 
ary (where there are musk-oxen) in an easterly 
direction for 562 miles (904 km), draining 
Beverly, Aberdeen, Schultz, and Baker lakes 
before emptying into the west end of the 140- 
mile- (225-kilometre-) long Chesterfield Inlet, 
an arm of the Hudson Bay. The Canadian ge­
ologist Joseph B. Tyrrell and his brother James 
explored the river and its main tributaries, the 
Dubawnt and Kazan rivers, in 1893-98. The 
vast tundra region, inhabited by a dispersed 
Eskimo population and drained by the The­
lon, is served by the Hudson’s Bay Company 
trading posts of Baker Lake (known for its 
Inuit Eskimo tapestry) and Chesterfield Inlet.
Themba, Can, byname of daniel cana-
DOISE DORSAY THEMBA, also Called CAN VON
themba (b. 1924, Pretoria, Transvaal, S.Af.— 
d. 1969, Manzini, Swaziland), South African 
journalist and short-story writer associated 
with a brilliant group of young South African 
writers in the 1950s that included Moses Mot- 
sisi, Arthur Maimane, Ezekiel Mphahlele, and 
Lewis Nkosi.
After graduating from the University of Fort 

Hare, S.Af, Themba worked as a reporter and 
later editor on the magazine Drum and the 
weekly Golden City Post in Johannesburg. His 
stories won several prizes, including the 1953 
Drum Award. His joumalistic viewpoint con- 
ditioned all his writing. His short stories are 
anecdotes and vignettes depicting the harsh 
and depressing conditions of African life in the 
Johannesburg townships. They have a lively 
and perceptive wit, but their jaunty tone can­
not conceal the self-lacerating cynicism that 
was required in order to survive under the 
existing social conditions. Some critics saw his 
apparent flippancy as evidence of a lack of 
commitment. Mphahlele even accused him of 
writing “poor Hollywood imitations.” Never­
theless, Themba’s work has a lively force that 
illuminates the milieu in which he lived.

Themba left Johannesburg in the early 1960s 
to become a schoolteacher in Swaziland, where 
he died. His best pieces were posthumously 
collected in The Will to Die (1972).
Thembu (people): see Tembu.
theme, in music, short melody or melodie 
phrase developed in a musical composition. 
See melody.
theme, Greek thema, in the Byzantine Em­
pire, originally, a military unit stationed in a 
provincial area; in the 7th Century the name 
was applied to large military districts formed 
as buffer territories against Muslim encroach- 
ments in Anatolia.

The Organization of territory into themes be­
gan under Emperor Heraclius (reigned 610- 
641), who stationed troops in three large dis­
tricts under the command of military gover- 
nors (stratêgoi). Soldiers were settled in the 
themes as farmers, helping to build a perma­
nent Citizen army.
In the 7th Century there were four themes: 

Armeniakon (northeast Anatolia), Anatolikon 
(central Anatolia), Opsikion (northwest Ana­
tolia), and Carabisiani (Southwest Anatolia 
and adjacent islands). By the 9th Century the 
System was extended to the whole empire, and 
there were five in Anatolia, four in Europe, 
and one maritime theme. By the 10th Century 
they had been further subdivided into 29, and 
by the end of the 1 Ith Century there were 38 
themes.

In the 1 Ith Century they began to lose their 
military character, as the farmer-soldiers were



allowed to commute their military service by 
paying a tax. The stratêgoi lost power as the 
empire weakened and the praetors, represen- 
tatives of the civil power, grew in influence. 
The disintegration of the theme organization 
contributed to the collapse of the empire.
Themis (Greek: Order), in Greek religion, 
personification of justice, goddess of wisdom 
and good counsel, and the Interpreter of the 
gods’ will. According to some sources, she was

Themis, classical Greek sculpture; in 
the National Archaeological Museum,
Athens
By courtesy of the National Archaeological Museum,
Athens

the daughter of Uranus (Heaven) and Gaea 
(Earth), although at times she was apparently 
identified with Gaea. She was Zeus’s second 
consort and by him the mother of the Horae 
(g.v.), the Moirai, and, in some traditions, the 
Hesperides {q.v.). On Olympus, Themis main- 
tained order and supervised the ceremonial. 
She was a giver of oracles, and one legend re- 
lates that she once owned the oracle at Delphi 
but later gave it to Apollo.

The cult of Themis was widespread in Greece. 
She was often represented as a woman of 
sober appearance carrying a pair of scales.
Themistocles (b. c. 524 bc—d. c. 460), Athe- 
nian politician and naval strategist who was

Themistocles, Roman copy of a Greek 
herm, possibly c. 465-460 bc; in the 
Scavi di Ostia Museum
By courtesy of the Gabinetto Fotograflco Nazionale 
del Ministero Deila Publica Instruzione, Rome

the creator of Athenian sea power and the 
chief saviour of Greece from subjection to the 
Persian Empire at the Battle of Salamis in 480
BC.
Early life. Themistocles’ father, Neocles, 

came of the aristocratie Lycomid family and 
was not poor, but his mother was a concu­
bine, non-Athenian, possibly non-Greek. He 
thus owed his citizenship to the legislation of 
Cleisthenes, which, in 508, had made citizens 
of all free men of Athens. This no doubt 
contributed to his democratie sympathies. In 
493 he was elected archon, the chief judicial 
and civilian executive ofïicer in Athens; this is 
the first recorded event of his life. As archon, 
he sponsored the first public works destined 
to make the defensible rocky bays of Piraeus, 
five miles from Athens, into harbours, re- 
placing the nearer but unprotected beaches of 
Phaleron. He must also have been concerned 
in the trial of Miltiades, the great colonial 
Athenian prince, who arrived in flight from 
the Chersonese (Gallipoli) and was prosecuted 
by aristocratie rivals for having ruled there as 
a monarch. Themistocles himself took a cool 
view of Miltiades’ autocratie character, but 
his judgment was not at fault if he helped to 
save the strategist and tactician who, in 490, 
beat off the first Persian attack on Athens at 
Marathon.
Advocacy of a large navy. After Marathon, 

most Athenians thought that the danger was 
past, but not Themistocles. He also saw that 
Marathon—a victory for Athens’ spearmen, 
middle-class men who could afford the costly 
bronze panoply—could not be repeated if the 
enemy, strong in archers and cavalry, came 
again in much greater force. The only hope 
was to exploit the invader’s supply difficulties, 
which would be great if Persia’s naval allies, 
including the formidable Phoenicians, could 
be beaten at sea. To carry out this strategy, 
however, Greece needed far more warships— 
the newly developed, specialized triremes— 
than it then had. Themistocles urged that the 
Athenian fleet, then 70 strong, be doubled or 
trebled, but he was opposed. The Opposition 
was not without political overtones. Building 
a strong navy would require the wealthy to 
pay higher taxes to purchase new ships while 
giving political weight to the men who rowed 
the galleys, the poorer voters. Maintaining a 
land-oriented defense, by comparison, would 
cost less and would increase the status of the 
infantry, whose ranks were drawn primarily 
from the middle dass.

The 480s were a period of intense political 
struggle. Miltiades died in disgrace (489), and 
from 487 to 483 other leaders were succes- 
sively ostracized. Though never himself de- 
feated, Themistocles must have been attacked 
repeatedly; he was the man accused by his 
enemies of being a danger to the established 
order. Nonetheless, in 483 he won his greatest 
triumph. The state-owned silver mines near 
Sunium were the site of a rieh strike, and he 
persuaded the assembly, instead of “declaring 
a dividend,” to devote the whole surplus to 
inereasing the navy. Thus when Xerxes I, the 
Persian king, marched in 480, Athens had 200 
triremes, though many of the rowers were still 
untrained.
Themistocles further succeeded in selling his 

naval strategy to the Peloponnesians, headed 
by Sparta, who could raise another 150 
triremes. The combined fleet was to fight not 
on their own doorstep, as Greeks preferred 
to do, but as far forward as possible, exploit- 
ing the geographical Situation. Serving under 
a Spartan admiral (since Corinth and Aegina 
would not serve under an Athenian), Themis­
tocles conducted the main fleet to the straits 
north of Euboea. Here their presence forced 
the enemy to approach en masse down a coast 
with few beaches, and a typical north Aegean 
storm there inflicted losses that probably, in 
the end, proved decisive. The Greeks were 
still outnumbered, however. In the Battle of
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Artemisium, fighting in a defensive half-moon 
formation, they suffered as well as inflicted 
heavy losses, and they knew that they must 
retire even before they heard that their small 
holding force on land had been destroyed at 
Thermopylae.
Battle of Salamis. One hope remained. 

Themistocles had persuaded the Athenians to 
evacuate women and children to the Pelopon- 
nese and, in the last resort, to retire to Salamis. 
If the Persians attacked that island citadel, a 
battle in the narrow sound might yet give a 
chance to the Greeks, with their armoured 
marines and heavier ships, against the better 
sailing ships commanded by the Persians. Per- 
suading the Peloponnesians to join the Athe­
nian fleet, Themistocles then lured Xerxes by 
a false message, suggesting that he himself was 
ready to change sides, into ordering an all-out 
attack. The Greeks enveloped the head of the 
Phoenician column as it emerged from the 
narrowest part of the strait and destroyed it; 
and though most of the other Asian contin- 
gents in the rear escaped, Xerxes had lost for 
good the command of the sea.

Sparta honoured Themistocles with a great 
ovation; but Athens, led during the crisis by 
the Areopagus, or council of nobles, gave the 
chief commands in 479 to the recalled exiles, 
Aristides and Xanthippus, and Themistocles’ 
postwar history was a sad one. He outwitted 
the Spartans when they attempted to prevent 
Athens from rebuilding its defensive walls, 
but he failed to induce the people either to 
transfer their Capital to Piraeus or, at that 
time, to reduce the powers of the Areopa­
gus. The people, after their tremendous war 
effort, were in a mood of reaction. Though 
praised (not by name) in Aeschylus’ Persians 
(472), Themistocles was at last ostracized. He 
lived at Argos for some years, during which 
democracy made headway in some parts of 
the Peloponnese. Sparta then accused him of 
complicity in alleged intrigues with Persia. He 
escaped, and, until his death in about 460, 
served as governor of some Asian Greek cities 
still subject to the son of Xerxes.
Assessment. Themistocles is often un- 

favourably viewed by early writers. Admit- 
tedly a master strategist, he is often depicted 
as a slick politician, bent on enriching him­
self even in the crisis of the great war. The 
reason for this bias is perhaps that he was 
a strong democrat, hated by the Athenian 
upper classes, and their views, passed on to 
their friend the historian Herodotus and to 
Plato, himself an aristocrat, colour the whole 
tradition. Herodotus introducés him only at 
the onset of the crisis as “newly come to the 
front” (which is wrong) and drops him from 
his story at the end of 480. Only the histo­
rian Thucydides does him justice and calls the 
darkest charges against him “alleged.”

(A.R.Bu.)
BiBLiOGRAPHY. The histories by Herodotus and 
Thucydides are primary. The L ife  by Plutarch is 
based on sources of various quality and must be 
used critically. Full discussions and a bibliogra- 
phy may be found in Peter Green, T h e Y ea r  o f  
S a la m is , 4 8 0 -4 7 9  B .C . (1970), who uses and often 
disagrees with A.R. Burn, P e rsia  a n d  th e  G reek s  
(1962).
Thenard, Louis-Jacques (b. May 4, 1777, 
La Louptière, Fr.—d. June 21, 1857, Paris), 
French chemist, teacher, and author of an in- 
fluential four-volume text on basic Chemical 
theory and practice (1813-16).

A peasant’s son, Thenard endured extreme 
hardships to gain his scientific education. His 
several teaching posts were obtained through 
the influence of Nicolas-Louis Vauquelin, who 
also arranged Thenard’s succession to his own 
chair in chemistry at the Collége^ de France 
in 1802. He later taught at the École Poly-
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technique and the Sorbonne and eventually 
became chancellor of the University of Paris.

In 1799 he made a discovery that assured 
him prosperity—Thenard’s blue, a pigment 
used in the colouring of porcelain. He per-

Thenard, lithograph
H. Roger-Viollet

formed many notable researches with his 
friend Joseph-Louis Gay-Lussac. His own 
achievements, however, included studies of 
esters (1807), the discovery of hydrogen per­
oxide (1818), and work in organophosphorus 
compounds. He became a baron (1825), a 
member of the Chamber of Deputies (1828— 
32), and a peer (1832). His native village was 
renamed La Louptière-Thenard in his honour 
(1865).
thenardite, any of a type of sodium Sul­
fate mineral (Na2S04) that has been deposited 
as an evaporation product near salt lakes 
and playas, as in the arid regions of north- 
ern Africa, Siberia, Canada, and the western 
United States. It is widespread as an efflores- 
cence on arid soil and as a crust in volcanic 
fumarole deposits. For detailed physical prop- 
erties, see sulfate mineral (table).
Theobald, French thibaud, or thibaut, 
name of rulers grouped below by country and 
indicated by the symbol •.

B l o is

• Theobald IV, also called theobald the 
great, French thibaud le grand (b. 1093— 
d. c. Jan. 10, 1152, Lagny-sur-Mame, Fr.), 
count of Blois and of Chartres (from 1102) and 
count of Champagne (from 1125) as Theobald 
II. He was the grandson of Theobald III of 
Blois. Theobald IV reunited Champagne with 
Blois and thus again made his house a threat 
to the royal domains of France from both east 
and west. He became in effect the second per- 
son of France, alternatively the ally and the 
enemy of Louis VI and Louis VII. He helped 
his brother Stephen become king of England 
(1135). The countship was at the zenith of its 
power.

C h a m p a g n e

•Theobald II: see Theobald IV (Blois). 
•Theobald IV: see Theobald I (Navarre).

N a v a r r e

• Theobald I, also called theobald the 
troubadour, or the posthumous, French
THIBAUD, or THIBAUT, LE CHANSONNIER, Or LE
posthume, Spanish teobaldo el trovador, 
or el póstumo (b. May 30?, 1201, Troyes, 
Fr.—d. July 7?, 1253, Pamplona, Navarre), 
count of Troyes and of Champagne (from 
1201), as Theobald IV, and king of Navarre 
(from 1234), who was the most famous of the 
aristocratie trouvères.

He was the son of Theobald III of Cham­
pagne, who died before his son was bom, and 
Blanche of Navarre. He lived for four years at 
the court of King Philip II of France, to whom

he did feudal homage in 1214. After Philip’s 
death (1223), he supported Philip’s son Louis 
VIII but deserted him in 1226 at the siege of 
Avignon, conducted by the king as part of his 
campaign against the Albigenses, a religious 
sect deemed heretical.
On the death of Louis a few months later, 

Theobald joined a dissident league of barons 
who opposed Louis’s widow and regent of 
France, Blanche of Castile. He soon aban- 
doned the league, however, and became rec- 
onciled with Blanche. It was rumoured that he 
was her lover and had poisoned her husband, 
and many of his poems are thought to be 
addressed to her. He led the crusade of 1239- 
40 and, after his return, spent the rest of his 
life in Champagne and Navarre.

Theobald left about 60 lyrics, mainly love 
songs and debates in verse, with two pas- 
tourelles (love songs between knight and shep- 
herdess) and nine religious poems. Perhaps he 
found his true level in the jeu-parti (courtly 
love debate) in which he discusses with a 
crony from the crusades whether it is better 
to embrace one’s love in the dark or to see 
her without embracing her, with wry allusions 
to the crony’s cmtch and his own potbelly. 
Theobald’s lyrics, with their music, have sur- 
vived in six manuscripts.
Theobald (b. c. 1090, near Bec, Normandy 
[France]—d. April 18, 1161), archbishop of 
Canterbury from 1138, prominent during the 
reigns of langs Stephen and Henry II of Eng­
land.

Theobald entered the abbey of Bec in Nor­
mandy, became prior (c. 1127), was elected 
abbot in 1136, and was chosen archbishop 
of Canterbury two years later. From 1139 to 
1143 Theobald was overshadowed by Henry of 
Blois, bishop of Winchester, who had secured 
the office of papal legate with powers equal 
or superior to those of the archbishop. Po- 
litically, Theobald was a cautious conformist, 
generally obedient to Stephen, but, when the 
king wished his son Eustace to be crowned 
to secure his succession, Pope Eugenius III 
forbade Theobald to carry out the rite, and 
the archbishop was forced to flee (1152). Soon 
reinstated, Theobald played a leading part in 
negotiating the treaty that brought Henry of 
Anjou to the throne, but after the crowning 
of Henry II (1154) the rest of his episcopate 
was uneventful.

He was a highly competent administrator 
but not a great spiritual leader; his house- 
hold produced four archbishops and six bish- 
ops. Theobald is chiefly famous as patron of 
Thomas Becket, whom he made archdeacon 
of Canterbury, and of John of Salisbury, the 
historian and philosopher. He is also known 
for bringing to Oxford Vacarius, the Mantuan 
jurist who laid the foundations of the serious 
study of Roman law in England.
Theobald, Lewis (baptized April 2, 1688, 
Sittingbourne, Kent, Eng.—d. Sept. 18, 1744, 
London), the first Shakespearean editor to ap- 
proach the plays with something of the respect 
and attention then normally reserved for clas­
sical texts. When in 1726 Theobald brought 
out his Shakespeare restored; or, a Specimen 
of the many Errors as well committed as un- 
amended by Mr. Pope, in his late Edition of 
this poet, Alexander Pope, whose edition of 
Shakespeare had appeared a year earlier, was 
enraged and made Theobald the chief target 
of his satirical poem The Dunciad. In 1734 
Theobald produced his own edition of Shake­
speare in seven volumes, often using Eliza­
bethan parallels as a guide to some brilliant 
emendations.
Theobald, Simon: see Simon of Sudbury. 
theobroma oil: see cocoa butter.
theobromine, diuretic drug and major alka- 
loidal constituent of cocoa. Theobromine is 
a xanthine alkaloid, a methylxanthine, as are

caffeine and theophylline, but it differs from 
the others in that it has little stimulatory ac- 
tion upon the central nervous system. The 
stimulant effect of cocoa results from the caf­
feine that it contains rather than from the 
theobromine.
Theocritus (b. c. 310 bc, Syracuse, Sicily 
[Italy]—d. 250 bc), Greek poet, the creator 
of pastoral poetry. His poems were termed ei- 
dyllia (“idylls”), a diminutive of eidos, which 
may mean “little poems.”

There are no certain facts as to Theocritus’ 
life beyond those supplied by the idylls them- 
selves. Certainly he lived in Sicily and at vari­
ous times in Cos and Alexandria and perhaps 
in Rhodes. The surviving poems by Theocri­
tus that are generally held to be authentic 
comprise bucolics and mimes, the scenes of 
which are laid in the country, and epics, lyrics, 
and epigrams, which are set in towns.

The bucolics are the most characteristic and 
influential of Theocritus’ works. They intro- 
duced the pastoral setting in which shepherds 
wooed nymphs and shepherdesses and held 
singing contests with their rivals. They were 
the sources of Virgil’s Eclogues and much of 
the poetry and drama of the Renaissance and 
were the ancestors of the famous English pas­
toral elegies, John Milton’s “Lycidas,” Percy 
Bysshe Shelley’s “Adonais,” and Matthew 
Arnold’s “Thyrsis.” Among the best known 
of his idylls are Thyrsis (Id. 1), a lament for 
Daphnis, the original shepherd poet, who died 
of unrequited love, and Thalysia (“Harvest 
Home,” ld. 7), describing a festival on the is­
land of Cos. In this the poet speaks in the first 
person and introducés Contemporary friends 
and rivals in the guise of rustics.

Theocritus’ idylls have none of the artificial 
prettiness of the pastoral poetry of a later age. 
They have sometimes been criticized as at- 
tributing to peasants sentiments and language 
beyond their capacity. There is something in 
the criticism, but comparison with modem 
Greek folk songs, which owe little to literary 
influences, reveals many striking resemblances 
between them and Theocritus’ bucolics, and 
there can be little doubt that both derive from 
real life. That life, set in a Mediterranean 
scenery of flowers, sun, sea, and mountainside 
and described by a master of style, will never 
lose its charm.
b i b l i o g r a p h y . A.S.F. Gow (ed. and trans.), The­
ocritus, 2nd ed., 2 vol. (1952), contains the Greek 
text and English translation and a commentary. 
Steven F. Walker, T h eocritu s (1980), provides a 
critical introduction.
Theodahad (d. 536), Ostrogothic king of Italy 
and a philosopher who wrote a treatise on 
Plato; his assassination of his cousin Queen 
Amalasuntha, daughter of King Theodoric, 
fumished a pretext for the Eastem Roman 
emperor Justinian I to invade Italy.

The son of Theodoric’s sister, Theodahad 
was invited to share the throne with Amala­
suntha in 534, after the premature death of 
her son. Theodahad accepted the title of king, 
but Amalasuntha, who opposed the Ostrogoth 
nationalist faction and was friendly with the 
Byzantine emperor, continued to mie as she 
had during her son’s minority. In 535 the 
queen was seized and carried off to an island 
in Lake Bolsena, near Orvieto; shortly there- 
after she was strangled in her bath by assassins, 
with Theodahad’s complicity.

Under the guise of championing the mur- 
dered queen, Justinian dispatched his general 
Belisarius, who took Sicily and Naples and 
marched on Rome late in the year 536. Theo­
dahad, deposed by the threatened Goths at an 
armed conclave in the Pontine marshes, fled 
toward Ravenna, but he was captured and 
killed by a Goth on the Via Flaminia.
Theodebald, also spelled theudebald, 
French theodebald, or thibaud (d. 555), 
Merovingian king of Reims from 547 or 548,



in succession to his father, Theodebert I. He 
proved incapable of continuing the latter’s dy- 
namic policies. He left no son, and on his 
death his kingdom passed to his great-uncle, 
Chlotar I.
Theodebert, also spelled Theudebert, 
French thibert, or théodebert, name of 
Merovingian rulers grouped below chronolog- 
ically and indicated by the Symbol • .
•Theodebert I (b. c. 495/500—d. 547 or 
548), Merovingian king of Reims who suc­
ceeded his father, Theodoric I, in 533 or 534 
and greatly expanded the area under Frankish 
hegemony.
A proven soldier before he came to the 

throne, Theodebert exploited the war in Italy 
between Byzantium and the Ostrogoths to gain 
extensive territory in the Alpine regions and 
the northeast of the peninsula, though most of 
this was lost after his death. With expansion 
also in the east as far as the later Brandenburg, 
Theodebert claimed control of peoples from 
the Baltic to beyond the Danube. By mint- 
ing coins bearing his, rather than the Byzan- 
tine emperor’s, effigy and name, Theodebert 
assefted his independence of Constantinople, 
against which he apparently even envisaged 
mounting an expedition. Just and generous, 
especially to the church, Theodebert is the 
most appealing of the Merovingians and, Clo- 
vis apart, perhaps the most remarkable Per­
sonality among them. He was succeeded by 
his son, Theodebald.
• Theodebert II (b. c. 584—d. 612 or later), 
Merovingian king of Austrasia from 595 to 
612. Theodebert succeeded his father, Childe- 
bert II, on the throne of Austrasia in 595 
while his brother, Theodoric II, mounted that 
of Burgundy. After early Cooperation against 
their cousin, Chlotar II of Neustria, whom 
they heavily defeated at Dormelles (near Mon- 
tereau) in 599 or 600, the brothers feil out. 
When Chlotar attacked Burgundy in 605, 
Austrasia stood aloof, and in 610 Theodebert 
seized Theodoric by duplicity and extorted 
the cession of Alsace. Theodoric responded by 
alliance with Chlotar and invasion; capturing 
his brother, who was childless, he delivered 
him to their grandmother, Bmnhild, previ- 
ously exiled from Theodebert’s court, who 
forced him to become a cleric and perhaps 
had him murdered.
Theoderich (German personal name): see 
under Theodoric.
theodicy, the justification of God (derived 
from the Greek words theos, “God”; and dikë, 
“justice”), which is concemed with reconcil- 
ing the goodness and justice of God with 
the observable facts of evil and suffering in 
the world. Gottfried Wilhelm Leibniz, in his 
Theodicy (1710), defended the justice of God 
in spite of the existence of evil. God, for Leib­
niz, is almighty only in the sense that he is able 
to do that which is logically possible. Certain 
factors may each be independently possible 
but mutually incompatible, and because God 
created the world under these limitations, the 
created world is indeed “the best of all possi­
ble wörlds.”

Most theodicies aim at solving the theologi- 
cal problem of evil (see evil, problem of).
theodolite, basic surveying instrument of 
unknown origin but going back to the 
16th-century English mathematician Leonard 
Digges; it is used to measure horizontal and 
vertical angles. In its modem form it consists 
of a telescope mounted to swivel both horizon- 
tally and vertically. Levelling is accomplished 
with the aid of a spirit level; crosshairs in the 
telescope permit accurate alignment with the 
object sighted. When the telescope is adjusted 
precisely, the two accompanying scales, verti­
cal and horizontal, are read.

Mounted on a tripod with adjustable legs, 
the theodolite is used in the field to obtain

precise angular measurements for triangula- 
tion in road building, tunnel alignment, and 
other civil-engineering work. The transit is a 
variety of theodolite that has the telescope so 
mounted that it can be completely reversed, 
or transited. The phototheodolite is a combi- 
nation camera and theodolite mounted on the 
same tripod, used in terrestrial photogramme- 
try for map making and other purposes.
Theodora (b. c. 500—d. June 548), Byzan- 
tine empress, wife of the emperor Justinian I 
(reigned 527-565), probably the most power- 
ful woman in Byzantine history. Her intelli­
gence and political acumen made her Justin­
ian’s most trusted adviser and enabled her 
to use the power and influence of her office

Theodora, detail of a Byzantine mosaic 
in the church of San Vitale, Ravenna,
Italy
Andre Held—J.P. Ziolo

to promote religious and social policies that 
favoured her interests.

Little is known of Theodora’s early life, but 
a combination of the official version with that 
found in the highly coloured Secret History of 
Procopius of Caesarea probably provides the 
best explanation of her early years. Her father 
was a bear keeper at the Hippodrome (cir­
cus) in Constantinople. She became an actress 
while still young, leading an unconventional 
life that included giving birth to at least one 
child out of wedlock. For a time, she made 
her living as a wool spinner. When Justinian 
met her, she had been converted to Mono- 
physitism, a non-orthodox doctrine. Attracted 
by her beauty and intelligence, he made her 
his mistress, raised her to the rank of patrician, 
and in 525 married her. When Justinian suc­
ceeded to the throne in 527, she was crowned 
augusta..

Theodora exercised considerable influence 
during her reign, and though she was never 
co-regent, her superior intelligence and deft 
handling of political affairs caused many to 
think that it was she, rather than the Em­
peror, who mied Byzantium. Her name is 
mentioned in nearly all the laws passed dur­
ing that period. She received foreign envoys 
and corresponded with foreign miers, func- 
tions usually reserved for the emperor. Her 
influence in political affairs was decisive, as 
illustrated in the Nika revolt of January 532. 
The two political factions in Constantinople, 
the Blues and the Greens, united in their Op­
position to acts of the government and set up 
a rival emperor. Justinian’s advisers encour- 
aged him to flee, but Theodora advised him 
to stay and save his empire, whereupon Jus­
tinian’s general, Belisarius, herded the rioters 
into the Hippodrome and cut them to pieces.

Theodora is remembered as one of the first 
miers who recognized the rights of women,
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passing strict laws to prohibit the traffic in 
young girls and altering the divorce laws to 
give greater benefits to women. She spent 
much p f her reign trying to mitigate the laws 
against the Monophysites. Though she suc­
ceeded in ending their persecution in 533, she 
never succeeded in changing Justinian’s reli­
gious policy from its emphasis on orthodoxy 
and friendship with Rome.
Theodora’s likeness has been preserved in 

numerous works of art, including the famous 
mosaic portrait in the church of San Vitale 
in Ravenna. Her death from cancer was a 
severe blow to Justinian. The important role 
she played in Byzantine political life is shown 
by the fact that little legislation of real con- 
seqüence dates from the period between her 
death and that of Justinian (565).

Consult the index first * VIII,

Theodora (b. 981, Constantinople—d. Sep­
tember 1056, Constantinople), Byzantine em­
press, reigning jointly with her sister Zoe in 
1042 and on her own in 1055-56.
The daughter of the emperor Constantine

VIII, she possessed a strong and austere char- 
acter and refused the hand of the heir pre- 
sumptive, Romanus, who was married instead 
to her sister Zoe (1028). Though living in 
retirement she excited Zoe’s jealousy and, on 
a pretext of conspiracy, was confined in a 
monastery. In 1042 the populär movement 
that caused the dethronement of Michael V 
also led to Theodora’s installment as joint 
empress with her sister. After two months 
of active participation in government she al- 
lowed herseif to be virtually superseded by 
Zoe’s new husband, Constantine IX. Upon 
his death in 1055, in spite of her 70 years, 
she reasserted her dormant rights with vigour 
and fmstrated an attempt to supersede her on 
behalf of the general Nicephoms Bryennius. 
By her firm administration she controlled the 
unmly nobles and checked numerous abuses; 
but she marred her reputation by excessive 
severity toward private enemies and the un- 
due employment of menials for advisers.
Theodore, name of miers grouped below by 
country or papacy and indicated by the Sym­
bol • .

Foreign-language equivalents:
A m haric.............................. Tewodros
Greek ...................................Theodoros
L a tin .................................... Theodoms
Russian ................................ Fyodor, or

Fëdor

Byzantine Empire

•Theodore I Lascaris (b. c. 1175—d. 
1222), first emperor of Nicaea, which became 
recognized as the Byzantine government in 
exile and as the legitimate successor of the 
Byzantine Empire during the period of the 
cmsaders’ occupation of Constantinople.

A son-in-law of the Byzantine emperor Alex­
ius III Angelus, Theodore distinguished him­
self during the sieges of Constantinople by the 
Latins in the Fourth Cmsade (1203-04). After 
the Byzantine Capital feil, he gathered a band 
of refugees, first at Bmsa and then at Nicaea 
(modem iznik), across the Bospoms in Asia 
Minor, and formed a new Byzantine state. 
In 1208 he assumed the title of emperor and 
defended his infant empire not only against 
the cmsaders but also against David Com- 
nenus, a rival Greek emperor in Trebizond 
to the east on the Black Sea, and against the 
Seljuq Turks. When Seljug sultan of Rüm, 
Kay-Khusraw, who had given asylum to the 
emperor Alexius, failed to persuade Theodore 
to abdicate, he invaded Theodore’s territory 
in the spring of 1211 . Theodore, however, de-
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feated and killed Kay-Khusraw in battle and 
also captured and imprisoned Alexius.
After a period of warfare with Henry of 

Flanders, Latin emperor of Constantinople, 
Theodore signed a treaty (c. 1214) defining 
the frontiers between the Greek empire of 
Nicaea and the Latin empire of Constantino­
ple. Theodore then annexed much of the 
territory of Trebizond. After Henry’s death 
(1216), Theodore strengthened his ties to the 
Latin empire by taking as his third wife Maria, 
daughter of the empress Yolande, and also by 
proposing (1219) that Greek and Latin clergy 
meet in Nicaea to consider the reunion of the 
two churches.

In August 1219, Theodore made a lucrative 
commercial agreement with the Venetians in 
Constantinople. In 1222, shortly before his 
death, he negotiated a Settlement with Yo- 
lande’s son and successor as Latin emperor, 
Robert of Courtenay, to whom he betrothed 
his daughter Eudocia. On his death Theodore 
was succeeded as emperor of Nicaea by his 
son-in-law John III Vatatzes.
• Theodore II Lascaris (b. 1222—d. August 
1258), Byzantine emperor of Nicaea who— 
though not as capable as his grandfather or 
his father, Theodore I and John III Vatatzes, 
respectively—was an able ruler, a good sol­
dier, and a man of letters; he succeeded in 
holding together the prosperous state east of 
Constantinople bequeathed to him by his fa­
ther.

Theodore II, who had already been crowned 
as co-emperor, became sole ruler on the death 
of his father in November 1254. At the out- 
set of his reign he renewed the alliance with 
the Seljuq Sultanate of Rüm (in modern Tur­
key). Early in 1255, however, the Bulgar tsar 
Michael II Äsen invaded Thrace and Mace- 
donia. After two victorious campaigns against 
the Bulgars (1255-56), Theodore compelled 
them to sign a treaty (May 1256).

In October 1256, Theodore’s daughter Maria 
was married to Nicephorus, son of Michael, 
the despot of Epirus. As a condition of the 
marriäge, however, Theodore demanded the 
towns of Dyrrachium (now Dürres, Alb.) and 
Servia (in Greece). Michael was enraged at 
this demand, and war broke out; it was still 
being waged at the time of Theodore’s death.

Ethiopia

• Theodore II: see Tewodros II.

Papacy

• Theodore I (b. Jerusalem—d. May 13, 649, 
Rome), pope from 642 to 649. Although 
noted for his generosity to the poor, he had 
to devote most of his pontificate to combat- 
ting Monothelitism, a heresy maintaining that 
Christ had only one will. Theodore refused to 
recognize the uncanonically installed patriarch 
Paul of Constantinople. Paul and his prede- 
cessor, Pyrrhus I, had relapsed into Monothe­
litism, for which Theodore excommunicated 
Pyrrhus in 648 and deposed Paul in 649.
• Theodore II (fl. 7th Century, Italy), an- 
tipope from Sept. 21 to Dec. 15, 687.
A Roman archpriest, Theodore had already 

been a papal candidate when Pope John V 
died in 686. Following the death of Pope 
Conon, John’s successor, a simultaneous dou­
ble election conducted by opposing factions 
attempted to enthrone Theodore and his rival, 
Antipope Paschal, then a Roman archdea- 
con. Soon, another election followed that es- 
tablished Sergius I as the legitimate pontiff. 
Theodore submitted instantly and acknowl- 
edged Sergius, but Paschal refused to yield.
•Theodore II (b. Rome—d. December 897, 
Rome), pope for 20 days during December 
897. He was elected during one of the dark-

est periods in papal history, caused by the 
“Cadaver Synod” at which Pope Stephen VI 
had posthumously deposed and desecrated the 
disinterred corpse of Pope Formosus. Despite 
his brief reign, Theodore vindicated Formo­
sus’ pontificate at a synod, after which he 
honourably buried the corpse—retrieved by 
Theodore’s predecessor Romanus—at St. Pe- 
ter’s, Rome. Because of the intrigue in Rome 
over the Cadaver Synod, it is possible that 
Theodore was murdered for his acts.

R ussia

• Theodore I—III: see Fyodor I—III.
Theodore Abü Kurra (Syrian Melchite 
bishop): see Theödürus Abü Qurrah.
Theodore A scidas, Greek  ̂ theodoros 
askidas (d. 558, probably Constantinople), 
monk-theologian and archbishop of Caesarea 
in Cappadocia, who was the leading advocate 
of a Platonist school of Christian theology and 
a principal consultant at the second Council 
of Constantinople in 553.
As a monk, and perhaps also abbot, of 

the “New Laura” (monastery) near Jerusalem, 
Theodore became the spokesman for Eastern 
Orthodox mönks and theologians who adhered 
to the doctrine of the eminent 3rd-century 
theologian Origen, which included belief in 
the preexistence (before human conception) 
of souls, the eternal creation of the world, 
and the ultimate reconciliation of all, even the 
devil, with God. At Constantinople, to repre- 
sent the Origenist party, Theodore contended 
with Pelagius, the legate of Pope Vigilius, and 
Mennas, patriarch of Constantinople, who 
considered Origen’s doctrine erroneous if not 
heretical. The anti-Origenists gained the sup­
port of the emperor Justinian I, who in 543 
issued an edict repudiating Origenist teaching. 
Although Theodore submitted, he continued 
his propagation of the doctrine. With a fellow 
Origenist, the Greek theologian Leontius of 
Byzantium, Theodore attempted to reconcile 
the disputing factions in the lingering Chris- 
tological controversy that persisted after the 
general councils of Ephesus (431) and Chal­
cedon (451).
With encouragement from Emperor Jus­

tinian, who sought political and ecclesiastical 
harmony in the Christian East, Theodore was 
appointed bishop of Caesarea in 537 and was 
asked to devise a comprehensive Christologi- 
cal formula that would be satisfactory to the 
Monophysites and to the Antiochenes, the 
theological school vindicated at Chalcedon. 
By 543 Theodore and Leontius had begun 
criticizing the writings of prominent Antio­
chenes, particularly Theodore of Mopsuestia 
(d. c. 429), for their emphasis on the hu­
man personhood in Christ and associated this 
teaching with the heresy of Nestorius, the 5th- 
century patriarch of Constantinople, and with 
their anti-Origenist opponents.

In 544 Theodore persuaded Justinian to de- 
cree against the Three Chapters, a summary of 
Antiochene doctrine, and undertook to secure 
the support of the Eastern patriarchs. Pope 
Vigilius, who opposed the measure because 
such a denunciation would compromise the 
Council of Chalcedon, was brought to Con­
stantinople from Rome (547) and was pressed 
by Justinian to condemn the Three Chap­
ters. Western bishops, especially in northern 
Italy and Gaul, protested this setback to or- 
thodoxy; and Vigilius, after being violently 
handled by the imperial party, excommuni­
cated Theodore and his circle of Byzantine 
prelates. Before the opening of the council in 
553, Theodore withdrew his Opposition to the 
Three Chapters and apologized to the Pope. 
At the council he and Leontius of Byzantium 
submitted a conciliatory definition, the noted 
enhypostasia (“in the person”) formula, main­
taining that the human nature of Christ, al­
though complete, had no personal identity of

its own but achieved personalization only in 
the divine person of the eternal Logos (Word). 
Despite his having established the agenda for 
the council, Theodore could not prevent it 
from making an ambiguous condemnation of 
Origenism.
Theodore bar K onai (fl. early 9th Century), 
Syrian scholar and author of a noted Collec­
tion of annotations on the entire Syriac Bible. 
The work is also an important historical and 
theological source on Eastern religious sects 
during the first millennium of Christianity.

A native of Kaskar, Iraq, Theodore was prob­
ably a monk in the Nestorian Christian church, 
a heretical group adhering to the teachings 
of the 5th-century theologian Nestorius, who 
emphasized the human personhood of Christ 
while attenuating his divinity. Theodore’s only 
extant work is the Liber scholiorum (“Book 
of Annotations”), the Latin designation of 
a vast Syriac collection of observations and 
elucidations taking their point of departure 
from biblical passages but developed into de- 
tailed considerations of philosophy, psychol- 
ogy, logic, and Eastern religions. Containing 
11 mêmrê, or general sections of commentary, 
the work includes apologetic texts disputing 
non-Christian religions, particularly Isläm and 
Manichaeism, an Oriental dualistic sect posit- 
ing an evil deity responsible for the origins 
of the material world. The Syriac text of the 
Liber scholiorum was edited with Latin notes 
by Addai Scher in the series Corpus scriptorum 
Christianorum Orientalium (“Corpus of East­
ern Christian Writers”), vol. 65-66 (1912).
Theodore of Canterbury , Saint (b. c. 
602, Tarsus, Cilicia, Asia Minor—d. Sept. 
19, 690, Canterbury, Kent, Eng.; feast day 
September 19), seventh archbishop of Canter­
bury and the first archbishop to rule the whole 
English Church.

Appointed by Pope St. Vitalian, Theodore 
was consecrated in 668 and then set out 
from Rome with SS. Adrian, abbot of Ne- 
rida, Italy, and Benedict Biscop, later abbot 
of Wearmouth and Jarrow, Durham. In 669 
they reached Canterbury, where Theodore 
made Adrian the abbot of SS. Peter and Paul 
monastery, afterward named St. Augustine’s. 
There they created a famous school influential 
in the lives of such brilliant scholars as the 
celebrated historian St. Bede the Venerable 
and the skilled church architect St. Aldhelm.
Theodore organized the English Church, 

many sees of which were vacant on his arrival 
and others of which needed to be divided. 
In 672 he called at Hertford the first general 
synod of the English Church to end certain 
Celtic practices and to divide dioceses. The 
division issue was postponed, but the synod 
imposed the date of the Roman Easter, es­
tablished obedience for clerics and monks, 
forbade bishops to interfere in other dioceses, 
and reaffirmed the church teaching on mar- 
riage and divorce.

During this period Theodore came into 
sharp conflict with Wilfrid, whom he had 
made bishop of York but whom he soon de­
posed. Wilfrid went to Rome in 677/678 to 
protest. Meanwhile, in 678, Theodore helped 
settle relations between King Aethelred of the 
Anglo-Saxon kingdom of Mercia and King 
Ecgfrith of Northumbria, whom Aethelred had 
defeated in battle. Theodore’s synod at Hat- 
field in 679 cleared the English Church from 
associations with the heresy of the Monothe- 
lites (q.v.). In 686 he mended the conflict with 
Wilfrid by admitting his error and effecting 
Wilfrid’s restoration. Theodore’s Penitential, 
a collection of his rulings made by his dis- 
ciples, became influential in England and on 
the Continent.

Theodore’s greatest achievement was to adapt 
the Roman ideal of a centralized church to 
English conditions. His establishment of a 
centralized church under the archbishopric of 
Canterbury in close alliance with secular rulers



was maintained by his successors. No biogra- 
phy of Theodore has survived.
Theodore of M opsuestia (b. c. 350, Anti- 
och, Syria—d. 428/429, Mopsuestia, Cilicia), 
Syrian theologian, considered the greatest bib- 
lical interpreter of his time and the spiritual 
head of the exegetical School of Antioch.

Theodore studied under the celebrated 
sophist and rhetorician Libanius with his 
friend John Chrysostom, who in 369 influ- 
enced him to become an ascetic. Entering a 
monastery near Antioch, he lived and studied 
there until 378. Ordained in 381, he became 
bishop of Mopsuestia c. 392. He engaged 
in the Contemporary theological controver­
sies plaguing the Eastern Church and proba­
bly in 402/403 began the writings that made 
him Antioch’s chief spokesman. Theodore 
wrote commentaries on the Lord’s Prayer, the 
Nicene Creed, the sacraments, and most of 
the biblical books; he also wrote works on 
theological and practical Problems, such as 
the Holy Spirit, the Incamation, priesthood, 
exegetical method, theological controversies, 
and monasticism. Theodore’s works became 
normative through their Translation into Syr­
iac at Edessa (modern Urfa, Tur.).

As an exegete he used unprecedented critical 
Standards. Instead of the allegorical interpreta- 
tion employed by the rival exegetical School of 
Alexandria, Egypt, Theodore used scientific, 
critical, philological, and historical methods 
that anticipated modern scholarship. By con- 
sidering the historical circumstances in which 
the biblical books were written, he preceded 
the modern view that many of the Psalms 
belong to the 2nd Century bc and rejected as 
uncanonical such books as Chronicles, Esdras, 
and the Catholic Letters.
Theologically, Theodore insisted that Christ’s 

person has two natures: divine and human. 
Basing this Christological issue on a psycho- 
logical analysis of personality, he believed that 
the human and divine natures were some kind 
of union, as between body and soul. His Chris- 
tology opposed that of the Alexandrians and 
curbed speculation at large through his appre- 
ciation of the human nature in Christ and his 
interest in the literal sense of Scripture. He 
composed a treatise on allegory and history, 
no longer extant, in which he criticized Origen, 
considered the most influential theologian of 
the early Greek Church, for ignoring the lit­
eral sense of Scripture. Elsewhere, Theodore 
said that those who interpreted Scripture al- 
legorically “turn everything backwards, since 
they make no distinction in divine Scripture 
between what the text says and dreams. . . .”

Theodore had a strong impact on the Nesto- 
rian Church, or “the Church of the East,” 
which identified itself with Patriarch Nesto­
rius of Constantinople whom the Council 
(431) of Ephesus had condemned. Adher- 
ing to the School of Antioch, the Nestorian 
Church called Theodore “the Interpreter” and 
regarded him as the main authority in all 
matters of faith. Controversy supported by the 
Alexandrians climaxed soon after Theodore’s 
death. Though the Council (451) of Chal­
cedon secured the view of the human nature 
in Christ, the second Council (553) of Con­
stantinople condemned Theodore’s views and 
writings. After a Persian council in 484 ac- 
knowledged him as the guardian of right faith, 
the Church of the East allied with Theodore’s 
theology and has since been Nestorian. 
BiBLioGRAPHY. F.J. Reine, T h e E u ch aristie  D o c ­
tr in e  a n d  L itu rg y  o f  th e  M y s ta g o g ic a l C a tech eses  
o f  T h eodore  o f  M o p su e s tia  (1942); R.A. Greer, 
T h eodore  o f  M o p su es tia  (1961); and R.A. Norris, 
M a n h o o d  a n d  C hrist: A S tu d y  in th e  C h r isto lo g y  
o f  T h eodore  o f  M o p su es tia  (1963).
Theodore of Rhaithu  (fl. 6th Century), 
theologian-monk of a monastery at Rhaithu, 
a port on the Sinai Peninsula, considered the 
last of the Neo-Chalcedonian authors. His 
writings sought an orthodox formulation of

doctrine on the nature of Christ. He thereby 
proposed to integrate the authoritative expres­
sion of Christ’s coexisting human and divine 
essences as decreed by the Council of Chal­
cedon (451) with the widespread mystieal vari- 
ants populär among the Eastern monks and 
other proponents of Monophysitism, a doc­
trine emphasizing the divine element in Christ 
to the derogation of his humanity.

Theodore’s principal work, written between 
580 and 620, was the Proparaskeuë (“The 
Preparation,” or “Basic Indoctrination”), in 
which he attempted to justify some of the 
more contemplative Christological terminol- 
ogy of the eminent 5th-century orthodox the­
ologian Cyril of Alexandria. By exposing the 
doctrinal deviations in the extreme theolog­
ical positions of his time, viz., the concept 
of Christ as predominantly divine or human, 
advocated respectively by the Monophysite or 
Nestorian schools, Theodore intended to show 
the middle ground of orthodox teaching. He 
also rejected the important early 6th-century 
attempt by the scholarly Severus of Antioch 
to achieve a doctrinal consensus but with a 
Monophysitic orientation.
Of possible authenticity is the Aristotelian 

Compendium of Logic and a tract “On Sects” 
attributed to Theodore. He is currently thought 
to be identical with the semi-Monophysite 
Theodore, bishop of Pharan, who is credited 
by some manuscripts with the Compendium 
of Logic. The critical and complete text of 
“The Preparation” was published by Franz 
Diekamp (1938).
Theodore Studites, Sa in t , also called 
Theodore of STOUDION (b. 759, Constantino- 
ple—d. Nov. 11, 826, Prinkipo, island in the 
Sea of Marmara; feast day November 11), ab­
bot and leading opponent of Iconoclasm, the 
doctrine opposing the veneration of religious 
images, which severely disturbed relations be­
tween the Byzantine and Roman churches.

Under the influence of his uncle, Abbot Plato 
of Symbola, later a saint, Theodore became a 
monk and, later, abbot of a monastery near 
Mt. Olympus in Bithynia, an ancient country 
now part of Turkey. For opposing as adulter- 
ous the second marriage of the Byzantine em­
peror Constantine VI to his mistress Theodote 
in 795, Theodore was exiled to Thessalonica, 
Greece. After Constantine’s overthrow in 797, 
Theodore was recalled by the empress Irene. 
Thereafter, his religious community moved to 
the monastery of Stoudion in Constantinople. 
In 806 he clashed with the emperor Nicepho- 
rus I (who asserted authority over the Eastern 
Church) about the appointment of Patriarch 
Nicephorus of Constantinople. Theodore was 
condemned by a council and exiled a second 
time (809-811).

When Iconoclasm was revived by the em­
peror Leo V, Theodore led the Opposition 
against the Iconoclasts, and he was once 
more exiled (816-820). Recalled by the em­
peror Michael II, who nevertheless favoured 
the Iconoclastic party, Theodore was not al- 
lowed to resume his abbacy. With his monks 
he spent the remainder of his life near Con­
stantinople. Theodore had fought for church 
independence from imperial power; because 
the patriarchs of Constantinople were often 
obliged to compromise with the Byzantine 
emperors, he opposed the patriarchs as well.

Most of his works—which include homilies, 
three polemical treatises against the Icono­
clasts, and nearly 600 letters—are in J.-P. 
Migne, Patrologia Graeca (“Greek Fathers”), 
vol. 99 (1903). Alice Gardner’s Theodore of 
Studium appeared in 1905.
Theodore Roosevelt National Memorial 
Park, three-sectional park commemorating 
Pres. Theodore Roosevelt’s interest in the 
West, in west central North Dakota, U.S. It 
lies along the Little Missouri River between 
Medora and Watford City. Established in 
1947, the park has a total area of 70,345 ac
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(28,467 ha) and comprises a petrified forest, 
Wind Canyon, and eroded badlands just north 
of Medora; Theodore Roosevelt’s Elkhorn 
Ranch cabin, 22 mi (35 km) north-northwest 
of Medora; and a scenic badlands area 12 mi 
south of Watford City. Cottonwood, elm, and 
ash trees thrive in the area, which is inhabited 
by bison, coyotes, prairie dogs, and birds.
Theodoret of Cyrrhus (b. c. 393, Antioch, 
Syria—d. c. 458), Syrian theologian-bishop, 
representative of Antioch’s historico-critical 
school of biblical-theological Interpretation, 
whose writings were a moderating influence 
on the 5th-century Christological disputes and 
contributed to the development of the Chris­
tian theological vocabulary.

First a monk, then by 423 bishop of Cyrrhus, 
near Antioch, Theodoret evangelized the re­
gion and contended with Christian sectarians 
in doctrinal questions giving rise to several 
treatises on apologetics, the systematic expo- 
sition of Christian faith, one of which, Ther- 
apeutikê (“The Cure for Pagan Evils”), has 
become a minor classic.

Influenced by the historical method of the 
4th-century Antiochenes St. John Chrysostom 
and Theodore of Mopsuestia, Theodoret took 
issue with the allegorical trend in Alexandrian 
(Egypt) theology that stressed the divine-mys- 
tical element in Christ, addressing him ex- 
clusively in terms of God (Monophysitism). 
Adapting with greater precision the analytical 
approach of his colleague Nestorius, Theodoret 
in his principal theological works, On The In­
carnation and Eranistês (“The Beggar”), writ­
ten c. 431 and 446, respectively, attributed to 
Christ an integral human consciousness with 
a distinct psychological ego. To harmonize 
this view with the traditional orthodoxy of 
the earliest church writers, he distinguished 
the concepts of nature (i.e., the principle of 
action, twofold in the case of Christ’s divinity 
and humanity) and person (i.e., the common 
centre of attribution to Jesus as an individual). 
Theodoret had to respond several times to 
accusations of being a Nestorian heretic, an- 
swering with conciliatory statements of belief 
that voiced his acceptance of the term “God- 
bearer” (theotokos) for the Virgin Mary and 
denied that his teaching “divided the one Son 
into two Sons.”

The Alexandrians, persisting in the Suppres­
sion of Antiochene teaching, arranged a church 
council packed with their own supporters, his- 
torically known as the Robber Synod, held at 
Ephesus in 449, in which Theodoret was de- 
clared a heretic and sent into exile. Released 
by the Eastern Roman emperor Marcian, af­
ter an appeal defining his doctrinal stance to 
Pope Leo the Great at Rome, he was partially 
vindicated in 451 at the General Council of 
Chalcedon. There the conciliar bishops ac- 
knowledged his orthodoxy on condition that 
he pronounce the condemnations (anathemas) 
against Nestorius, first devised by Cyril of 
Alexandria in early 431, in effect repudiating 
his own Anti-anathemas by which he coun- 
tercharged Cyril with teaching the absence of 
a human intellect in Christ (Apollinarianism). 
The council itself, however, did not endorse 
Cyril’s Anathemas in its final proceedings, ap- 
parently as a token approbation of Theodoret. 
Acutely aware of the two poles in the debate 
on Christ, Theodoret consistently considered 
the Monophysites of Alexandria theologically 
more perilous than the Nestorians.
To identify Theodoret’s precise Position in 

this controversy is difficult because of his me- 
diatory role in striving to integrate conflicting 
theologies and to avoid extremes. About a 
Century after his death, his Anti-anathemas 
against Cyril of Alexandria were rejected at 
the second general Council of Constantinople 
in 553. It remains debatable whether Theod-
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oret’s Christological theory ever evolved into 
an orthodox view or whether it essentially 
reduced itself to a Nestorian, dualist analysis 
of Christ. His 35 written works also included 
biblical commentaries and historical chroni- 
cles of the church and monasticism in the 
mid-5th Century.
Theodoric, also spelled t h e u d e r ic , name of 
rulers grouped below by country, dynasty, or 
papacy and indicated by the symbol •. 

Foreign-language equivalents:
French.................................. Thierry
German...................... ......... Theoderich
Ita lian .................................. Teodorico
L a tin .................................... Theodoricus

Italy

•Theodoric, Late Latin t h e o d o r ic u s , by- 
name t h e o d o r ic  t h e  g r e a t  (b. c. a d  454— 
d. Aug. 30, 526, Ravenna), king of the Ostro- 
goths (from 471), who invaded Italy in 488 
and completed the conquest of virtually the 
entire peninsula and Sicily by 493, making 
himself king of Italy (493-526) and establish- 
ing his Capital at Ravenna. In German and 
Icelandic legend, he is the prototype of Die­
trich von Bern (q.v.).

Theodoric, detail of a fresco, 14th Century; in the 
church of Sta. Maria in Porto Fuori, Ravenna
Alinari— Art Reference/EB Inc.

Early life. Theodoric was the son of the 
Ostrogothic chieftain Theodemir and as a boy 
lived as a hostage in Constantinople, then the 
Capital of the Eastern Roman Empire. Al­
though he thus had some of the advantages 
of a Roman upbringing, he was said to have 
remained illiterate. This is undoubtedly an 
exaggeration: what is meant is that he never 
attained the skill in calligraphy that was ex- 
pected of a ruler in the 5th and 6th centuries. 
At the time of his birth the Ostrogoths had 
recently escaped from the empire of the Huns, 
who had fiercely oppressed them, uprooting 
them from their homes in the Ukraine, trans­
ferring them to Pannonia, and taking away 
their grain. For more than 30 years after 
Theodoric’s birth, the chief aim of the Ostro­
goths was to find new land upon which they 
could settle and live in peace. In northem 
Pannonia they fought endlessly against other 
Germanic peoples, acted for and against the 
emperors at Constantinople, and sometimes 
received and sometimes were refused finan­
cial subsidies from the imperial government. 
On the death of his father in 471, Theodoric 
became his successor and soon led his people 
to new homes in Lower Moesia (in what is 
now Bulgaria), where they entered into rela­
tions, usually hostile, with another group of 
Ostrogoths led by Theodoric Strabo. Condi­

tions in the Balkan provinces at this time were 
chaotic. Theodoric guided his people through 
the confusion with considerable skill but was 
unable to settle them safely and permanently 
on the land. The emperor Zeno gave him the 
title of patrician and the office of master of 
the soldiers and even appointed him as con­
sul in 484; but in vain efforts to achieve his 
aims Theodoric frequently ravaged the impe­
rial provinces and actually threätened Con­
stantinople itself. In 488 Zeno ordered him to 
make his way to Italy, overthrow its barbarian 
ruler Odoacer, and govern the peninsula in the 
Emperor’s name. With his people, who may 
have numbered 100,000 persons, Theodoric 
arrived in Italy in late August 489. In the 
following year he defeated Odoacer in three 
pitched battles and won control of nearly all 
Italy, but he could not take Ravenna, where 
Odoacer held out for more than three years. 
This war caused untold damage to city and 
countryside alike in northern Italy.
Ruler of Italy. The circumstances of Odoa- 

cer’s death illustrate the crueller side of The­
odoric’s character, a side he normally con- 
cealed. When the Ostrogoths had failed to take 
Ravenna, the two leaders agreed to govern 
Italy jointly, and Odoacer admitted Theodoric 
into the impregnable city on March 5, 493. 
In the palace of Lauretum 10 days later, two 
Goths, pretending tö be suppliants, suddenly 
seized Odoacer by the hands, and Theodoric 
cut him down with a sword. Theodoric went 
on to murder the dead man’s wife and son 
and to massacre his followers remorselessly 
throughout northern Italy.

Whether Theodoric governed Italy as an in­
dependent king or as an official of the Roman 
emperor at Constantinople has been much de- 
bated. The truth appears to be that in theory 
he recognized the overlordship of the Eastern 
emperor; in practice, however, he was king 
both of the Romans and of the barbarians in 
Italy. In his official documents, he is simply 
“king” without qualification; he never defined 
of whom or of what he was the king. But 
there were some limits to his powers. He 
could not appoint legitimate consuls without 
confirmation by the emperor; he could issue 
edicts but not laws, though in practice there 
was little difference between the two; he could 
not confer Roman citizenship upon a Goth or 
appoint a Goth to a Roman civilian office or 
to the Senate; and his people could not legally 
intermarry with Romans. Early in his reign 
Theodoric put aside the skins or fürs that Ger­
manic rulers usually wore and surrounded his 
throne with something of Byzantine pomp. 
Unlike Odoacer, he dressed himself in the 
purple of the emperors.

Theodoric maintained peace in Italy through­
out his 33-year reign. The Goths were settled 
in northern and central Italy, while Sicily and 
Southern Italy as far north as Naples were free 
of them, but some of them lived in such over- 
seas Ostrogothic dominions as Dalmatia and 
Pannonia. The Goths were divided from the 
Romans by language, for Gothic in the middle 
of the 6th Century was both a spoken and a 
written language, used both for secular and for 
ecclesiastical matters. And they were further 
divided from the Romans by religion because 
they were Arian Christians, not Catholics, and 
they aCcepted the doctrines of the 4th-century 
heretical Gothic bishop Ulfilas.

Early in the 6th Century Theodoric published 
his Edict, a collection of 154 rules and regula- 
tions. With one or two exceptions, these were 
not new laws but brief restatements in simple 
language of Roman laws that were already in 
existence. The Edict was a handbook issued 
for the convenience of judges, and it covered 
the cases that in the King’s opinion were likely 
to come most frequently before the courts. 
The rules of the Edict applied to Goths as 
well as to Romans: in other words, the Goths 
were to be subject to Roman law, though not 
to Roman judges, and no Provision was made

for the recognition of their own national cus- 
toms and usages. This was a discrepancy in 
Theodoric’s policy of keeping Goths and Ro­
mans separate and of preventing fusion of the 
two nationalities.

Goths alone served in the army, and Romans 
were forbidden to carry arms. The Goths lived 
on the income of the estates on which they 
had been planted and also received an annual 
donative from the King. The warriors appar- 
ently went each year to Ravenna or wher- 
ever the King happened to be to receive the 
money from his own hand. On these occa­
sions Theodoric would review the deeds of his 
troops, praising the brave and reprimanding 
the cowardly. Gothic soldiers on active service 
also received rations, either in kind or in the 
equivalent cash. Thus, the Ostrogoths of The­
odoric’s reign lived a very different life from 
that of their forebears, who had starved under 
the rule of the Huns; entering the Roman 
Empire and taking over one of its provinces 
had been profitable for them. The Romans of 
the kingdom continued to be governed by the 
old Roman civil service, which continued to 
exist more or less unchanged.

The great aim of Theodoric’s administration 
was to preserve harmony between Goths and 
Romans. He was never guilty of religious per- 
secution. In his letters of appointment and 
elsewhere, he stressed above all eise that the 
Goths must not oppress the Roman popula­
tion, must not plunder their goods or ravage 
their fields, and must try to live amicably with 
them. He made endless high-minded appeals 
to the warriors to behave decently. He even 
stooped to point out that “it is in your inter- 
ests that the Romans should be undisturbed, 
for while they enrich our Treasury they multi- 
ply your donatives.” In fact, the animosity of 
the Gothic rank and file against the Romans 
was made clear over and over again, and no 
plea that might have held it in check was 
left unused by the King. He never missed an 
opportunity to propagate the idea of civilitas 
(“civilized life” or “civilization”), a concept 
that includes the maintenance of peace and 
order, racial harmony, and the outlawing of 
oppression and violence. “We do not love 
anything that is uncivilized,” says one of his 
documents, “we hate wicked pride and its au- 
thors. Our Piety execrates men of violence. In 
a law suit let justice prevail, not the strong 
arm.”

The end of Theodoric’s reign was disgraced 
by the murder of the Roman scholar Boethius, 
which the King later regretted. Theodoric died 
in August 526 and was buried in a remarkable 
tomb that still exists in Ravenna. He was suc­
ceeded by Athalaric, the son of his daughter 
Amalasuntha. (E.A.T.)
BiBLiOGRAPHY. No good biography of Theodoric 
has been published in English in recent years, and 
we must still rely on Thomas Hodgkin, I ta ly  a n d  
H e r  In vaders, vol. 3-4 (1885), which, however, is 
excellent. See also Wilhelm Ensslin, T h eoderich  
d e r  G rosse  (1947), a sound, reliable work.

M erovingian  D ynasty

•Theodoric I (d. 533 or 534), Merovingian 
king of Reims from 511. Theodoric was the 
eldest son of Clovis I, but born of an un- 
known woman, unlike the other sons, whose 
mother was Clotilda. An able soldier, he 
played an important part in his father’s cam- 
paigns against the Visigoths. On Clovis’ death 
in 511 a fourfold division of his kingdom 
took place, each of his sons receiving some 
territories north of the Loire River and some 
to its south. No doubt as the most experi- 
enced of the four, Theodoric received those 
northern lands (the future Austrasia) most 
exposed to attack; their axis was the Rhine. 
In the 520s Theodoric gained a share of his 
brother Clodomir’s kingdom when the dead 
king’s sons were murdered by Theodoric’s two 
other half-brothers, Childebert and Chlotar. 
Theodoric campaigned with Clodomir against



the Burgundians in 524 and with Chlotar 
against the Visigoths in 532. His greatest suc- 
cess lay in the subjection of the Thuringians, 
achieved with the help of Chlotar c. 531. It was 
perhaps now that the Saxons were temporarily 
also reduced to dependence. As violent and 
unscrupulous as most of the other Merovin­
gian rulers, Theodoric was arguably the most 
vigorous and effective of Clovis’ sons. He was 
succeeded by his son, Theodebert I.
• Theodoric II (b. c. 586—d. late 613, Metz, 
Fr.), younger son of the Merovingian Childe- 
bert II; he succeeded his father as king of Bur- 
gundy in 595. Cooperation with his brother, 
Theodebert II of Austrasia, was followed by 
discord, and in 612 Theodoric, supported 
by his grandmother, Brunhild, overthrew his 
brother. His death shortly afterwards led, af­
ter the weeks-long reign of his young son and 
successor, Sigebert III, to the reunification of 
the Frankish lands under Chlotar II.
• Theodoric III (d. 690/691), Merovingian 
ruler who succeeded his brother Chlotar III as 
king of Neustria and Burgundy in 673, at the 
instigation of Ebroïn, the Neustrian mayor of 
the palace. He was soon deposed by another 
brother, Childeric II, was restored in 675, then 
was momentarily deposed again in favour of a 
certain Clovis (allegedly Chlotar IIFs son), but 
recovered his throne in 676 and finally (679) 
also became king of Austrasia. A puppet pure 
and simple, he then had to watch his subjects 
fight one another until the final victory of 
Pepin II and the Austrasians at the Battle of 
Tertry in 687.
• Theodoric IV (d. 737), penultimate ruler of 
the Merovingian dynasty, the son of Dagobert 
III; he was king of the Franks from 721. A 
puppet who was controlled by Charles Martel, 
the grandfather of Charlemagne, Theodoric 
was totally ignored by chroniclers of the day.

Papacy

•Theodoric (d. 1102, near Cava de’ Tirreni, 
near Salemo, Duchy of Apulia), antipope 
from 1100 to 1102. As Cardinal bishop of 
Santa Ruffina, he was elected pope by the 
faction headed by the Holy Roman emperor 
Henry IV during the struggle between empire 
and papacy, but in 1101 he was seized by the 
supporters of the legitimate pope, Paschal II, 
who had him confined in a monastery, where 
he died.
Theodoric, Mausoleum of, tomb built c. 
520 in Ravenna, Italy, by the Arian Ostro­
gothic emperor Theodoric. The lower story 
is a decagon, while the upper story is circu­
lar and roofed with a remarkable monolithic 
dome 36 feet (11 metres) in diameter made of 
limestone imported from Istria.

When Ravenna was captured by the Catholic 
Belisarius in 540 the bones of Theodoric were 
scattered and the mausoleum converted into 
the church of Sta. Maria della Rotonda. The 
facade and portico were rebuilt in the 16th 
Century.
Theodoricus (Latin personal name): see un­
der Theodoric, except as below.
Theodoricus Brito : see Thierry de Chartres.
Theodoros (Greek personal name): see under 
Theodore.
Theodorus (Latin personal name): see under 
Theodore, except as below.
Theodorus Lector , English T h e o d o r e  t h e  
r e a d e r  (fl. 6th Century), Greek church his- 
torian, author of two significant epitomes of 
Byzantine history correlating data from lead­
ing 5th-century chroniclers, and constituting 
an essential source for events of that complex 
period. lts incorporation into a later Latin 
account provided the Western world with its 
basic knowledge of the Eastern church and 
empire.

Holding the office of anagnöstës, or reader, at 
the basilica of Hagia Sophia (Holy Wisdom), 
Constantinople, Theodorus, from 520 to 530, 
composed his first chronicle, the Eklogë ek 
tön ekklësiastikön historiën (“Selections from 
Histories of the Church”), best known by its 
Latin title Historia tripartita because it de- 
rived from three separate 5th-century chroni- 
cles, those of Socrates Scholasticus, Sozomen, 
and Theodoret of Cyrrhus. The Eklogë re- 
counts in four books the fortunes of the 
church from 313, early in the reign of the 
emperor Constantine the Great, to the year 
439, in the reign of the emperor Theodosius 
II. Theodorus’ method was to select, from 
the three narratives, one that he judged su­
perior in style, noting the parallel readings 
in the margin and indicating any distinctions 
among them. This comparative evaluation of 
the chronicles continues to have historical im- 
portance, providing evidence for the textual 
history of each narrative.
Applying information from other civil and 

ecclesiastical records, Theodorus continued 
the Eklogë in a “Church History” of his own 
from the death of Theodosius II in 450 up to 
the accession of the emperor Justin I (518). 
Only excerpts from the work remain, pre- 
served in later chronicles, in the theologically 
important tract “On Sacred Images” by the 
8th-century advocate of religious art John of 
Damascus, and in the acts (787) of the second 
Council of Nicaea that condemned the Icon­
oclast (image destroyers) movement.
Theodosius, Greek t h e o d o s io s , name of 
rulers grouped below by country or Patriar­
chate and indicated by the Symbol • .

Patriarchate

•Theodosius I Boradiotes  (b. Antioch— 
d. after 1183, Constantinople), Greek Ortho­
dox patriarch of Constantinople (1179-83), 
inflexible opponent of the Muslim religion, 
critic of union with the Latin Church of the 
West, and guardian of Orthodox morality at 
the Byzantine court.

Of Armenian stock, Theodosius came to the 
partiarchal throne early in 1179. An open 
dispute arose conceming the oath of recan- 
tation required of Muslim converts to Chris- 
tianity. The conservative Byzantine church- 
men, including Theodosius and the scholarly 
metropolitan (archbishop), Eustathius of Thes- 
salonica, upheld the stringent wording of the 
oath that required Christianized Muslims to 
renounce the Islämic deity (Allah) as a theos 
holosphyros (“wholly compacted God”; i.e., 
absolutely monotheistic, with no differentia- 
tion of persons). Emperor Manuel I Com- 
nenus, having unsuccessfully attempted to 
check the military incursions of the Seljuq 
Turks in 1176, considered the abjuration for­
mula offensive to the Islämic people. The 
Orthodox hierarchy presented an uncompro- 
mising front to Manuel I at a synod in 
Constantinople c. 1180, and Theodosius suc­
ceeded in persuading the physically weakened 
emperor to abandon his intention of rewriting 
the oath.

When Emperor Manuel, attempting a policy 
of invigorating Byzantium with an infusion 
of Latin blood, initiated cordial relations with 
Pope Alexander III, offering the possibility of 
reuniting the Greek and Latin churches, Theo­
dosius apparently refused to cooperate. The 
patriarch consequently survived the turbulent 
period following Manuel I’s death, when the 
populace rose up to massacre all Latins in 
Constantinople, although he protested the vi- 
olation of the rights of sanctuary by the rival 
political factions.
With the overthrow of the crown prince 

Alexius by his cousin, Andronicus I Com- 
nenus, Theodosius agreed to the expulsion of 
the Latin empress-mother and regent, Mary 
of Antioch. Later Theodosius incurred the 
enmity of Emperor Andronicus, who sought
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ecclesiastical sanction for the marriage of his 
illegitimate daughter Irene to Alexius. Appeal- 
ing to Orthodox decrees prohibiting such a 
union, Theodosius refused to acquiesce to the 
Emperor’s designs and was forced to abdicate 
his patriarchal office; he retired to an outlying 
monastery.

R om an  and  By za ntine  em pires

•Theodosius I, byname t h e o d o s iu s  t h e  
g r e a t , in full f l a v iu s  t h e o d o s iu s  (b. Jan. 
11, a d  347, Cauca [Coca], Gallaecia—d. Jan. 
17, 395, Mediolanum [Milan]), Roman em­
peror of the East (379-392) and then sole em­
peror of both East and West (392-395), who, 
in vigorous suppression of paganism and Ari- 
anism, established the creed of the Council of

Theodosius I, detail from an embossed 
and engraved silver disk, late 4th Century; 
in the Real Academia de la Historia,
Madrid
Giraudon— Art Resource/EB Inc.

Nicaea (325) as the universal norm for Chris­
tian orthodoxy and directed the convening of 
the second general council at Constantinople 
(381) to clarify the formula.

Background and youth. Theodosius was 
born in the province of Gallaecia in north- 
western Spain. His father was to become the 
general Flavius Theodosius; his mother’s name 
is unknown. His grandparents, like his par- 
ents, were probably already Christians. Theo­
dosius, who grew up in Spain, did not receive 
an extensive education but was intellectually 
open-minded and acquired a special interest 
in the study of history.

While on his father’s staff, he participated in 
his campaigns against the Picts and Scots in 
Britain in 368-369, against the Alemanni in 
Gaul in 370, and against the Sarmatians in 
the Balkans in 372-373. As a military Com­
mander in Moesia, a Roman province on the 
lower Danube, he defeated the Sarmatians in 
374. When his father was sentenced to death 
and executed as a result of political intrigues 
by enemies at court, Theodosius withdrew to 
his Spanish estates. At the end of 376, he mar­
ried Aelia Flacilla, also a Spaniard. His first 
son, the future emperor Arcadius, was bom in 
377, and his daughter Pulcheria in 378.
Immediately after the catastrophic defeat of 

the emperor Valens, who perished at the 
hands of the Visigoths and other barbarians 
on Aug. 9, 378, near Adrianople, the emperor 
Gratian unexpectedly summoned Theodosius 
to his court. When Theodosius had once 
again proved his military ability by a victory 
over the Sarmatians, Gratian proclaimed him 
co-emperor on Jan. 19, 379. His dominion 
was to be the eastern part of the empire, in­
cluding the provinces of Dacia (present-day 
Romania) and Macedonia, which had been 
especially infiltrated by barbarians in the pre- 
ceding few years.
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Early years as emperor. In 379 and 380 
Theodosius resided chiefly in Thessalonica. 
He sought first to rebuild the army, the disci­
pline of which was considerably impaired, and 
to consolidate Rome’s Position on the Balkan 
peninsula. Military unpreparedness could not 
be overcome by conscription alone, which ap­
plied only to certain classes. Theodosius there- 
fore directed that large numbers of Teutons, 
who had been barred from military service, 
be accepted by the army. By 379, however, 
when foreigners had already intermingled ex- 
tensively with the rest of the army, both 
among the troops and in all ranks of the officer 
corps, Theodosius did no more than many of 
his predecessors to encourage this process. In 
contrast to the West, in Theodosius’ provinces 
both Romans and Teutons were among the 
leading generals.

Recognizing that the barbarians, who had 
invaded the provinces as early as 375, could 
no longer be expelled by force and that he 
could count on Gratian for only limited as- 
sistance, Theodosius sought new possibilities 
for coexistence. This resulted in the friendly 
reception of the Visigoth Athanaric in 381 
and the conclusion of a treaty of alliance, or 
foedus, with the main body of the Visigoths 
in the fall of 382. The Goths, who pledged 
themselves to lending military assistance, were 
assigned territory for Settlement between the 
lower Danube and the Balkan mountains. Un­
der this novel arrangement, an entire people 
was settled on imperial soil while retaining its 
autonomy. Theodosius may have hoped that 
the Goths would become integrated, as had a 
group of Goths who in c. 350 had settled near 
Nicopolis in Moesia; their leader, Bishop Ul- 
filas, undertook missionary work among the 
parties to the foedus of 382.

Some historians have regarded Theodosius 
as biassed in favour of the Goths. He has even 
been accused of having contributed decisively, 
through the treaty of 382, to the downfall of 
Rome. Yet, it should be noted that the policy 
of that treaty, which was undertaken in the 
justified expectation of raising Roman military 
strength and recultivating tracts of wasteland, 
by no means became customary. Instead, the 
Emperor took strict measures against further 
invasions by Teutonic bands and did not per- 
mit any doubts to arise as to Roman claims 
of superiority over the barbarians.

Theodosius’ Situation was complicated by the 
sharp antagonism that arose around 379 be­
tween disciples of the Nicene Creed (according 
to which Jesus Christ is of the same substance 
as God the Father) and several other Christian 
groups in his part of the empire. Theodosius 
himself, the first emperor who did not as- 
sume the title of pontifex maximus (supreme 
guardian of the old Roman cults), believed in 
the Nicene Creed, despite his Baptism only 
after a serious illness in the fall of 380.

Out of political as well as religious motives, 
he energetically undertook to bring about 
unity of faith within the empire. His Position 
was improved by the fact that during 379 the 
followers of the Nicene Creed gained ground, 
whereupon Theodosius on Feb. 28, 380, with­
out Consulting the ecclesiastical authorities, 
issued an edict prescribing a creed that was to 
be binding on all subjects. Only persons who 
believed in the consubstantiality of God the 
Father, Son, and Holy Spirit were henceforth 
to be considered Catholic Christians, a desig- 
nation that here appears for the first time in a 
document.

There is no doubt that the principle of 
religious intolerance was proclaimed in this 
edict. When assessing the edict, however— 
which should not be viewed simply as an iso- 
lated measure—it must be remembered that 
to the Christians Theodosius was emperor by

the grace of God. While thus committed to 
defend the true faith, he by no means carried 
out his stated intention by force. The creed, 
prescribed in 380, was again defined at the be- 
ginning of 381 and ecclesiastically sanctioned, 
as it were, by a church council summoned to 
Constantinople by Theodosius in the summer 
of 381. That gathering is considered the sec­
ond ecumenical council.

The Symbolum Nicaeno-Constantinopoli- 
tanum (i.e., the Niceno-Constantinopolitan 
Creed [or Symbol]), which is still used by 
most Christians, along with the ranking by the 
council fathers of the bishop of Constantino­
ple directly after the bishop of Rome, can thus 
be traced back to Theodosius. Henceforth, the 
emperor’s authority in matters of faith was 
to be recognized by the bishops of the East. 
There is no ground, however, for speaking of 
a rigidly organized imperial church controlled 
by the emperor.

The period when Theodosius stayed mainly 
in Constantinople, dating from the end of 380 
to 387, is that to which most of his measures 
to improve the Capital may be attributed. The 
plan for the Forum Tauri, the largest pub­
lic square known in antiquity, designed after 
the model of Trajan’s Forum in Rome, is 
outstanding. It is unclear, however, to what 
extent the Emperor encouraged the flowering 
of art and literature in his time.

The middle years. In 383, Maximus, a 
Spaniard who had been proclaimed emperor 
by the troops in Britain, asserted himself as 
ruler in the Western provinces (praefectura 
Galliarum). Suspicions that Theodosius was 
in collusion with the usurper and thus im- 
plicated in the death of Emperor Gratian in 
August 383 are unfounded. Theodosius, who 
had to acknowledge the sovereignty of Gra- 
tian’s stepbrother Valentinian II, born in 371 
and the nominal ruler in Italy since the end 
of 375, could not interfere with Maximus, for 
he lacked both sufficiënt military strength and 
secure borders. Yet, when Maximus invaded 
Italy in 387 and Valentinian was forced to 
flee to Thessalonica, Theodosius soon decided 
upon countermeasures. His decision was per­
haps hastened through the influence of Val- 
entinian’s mother, whose daughter Galla he 
had married at the end of 387, having been a 
widower since 386.

Theodosius’ Position by that time had be­
come stronger. Long-standing negotiations 
with the Persians over the division of power 
in Armenia had resulted in a treaty that was 
to become the basis for a long period of peace 
on the eastern border. Having ordered one 
army division from Egypt to Africa and sent 
Valentinian with a fleet to Italy, Theodosius 
set out in the spring of 388 with the main body 
of troops to move against Maximus’ army, 
which had invaded Pannonia in the Balkans. 
By July the enemy was defeated. When Max­
imus surrendered at the end of August he was 
branded as a usurper, but his followers were 
generally treated with leniency.

In the same year, Theodosius again relin- 
quished the West to his co-emperor Valen­
tinian but secured his own influence by plac- 
ing the Frankish general Arbogast, a man he 
trusted, at Valentinian’s side as principal ad- 
viser. By remaining in Italy until the spring 
of 391, where he resided mostly in Milan, 
Theodosius emphasized his claim to supreme 
authority throughout the empire. In 389 he 
visited Rome, where, accompanied by his 
four-year-old son Honorius, he made a tri- 
umphant entry.

In Milan, Theodosius found in Bishop Ara- 
brose an ecclesiastic who was intent upon 
cooperating effectively with the Emperor and 
even upon forming a friendship with him, al­
though Ambrose pointed out to Theodosius 
the limits of the power of temporal rulers more 
clearly than had others. A conflict had already 
arisen between them in 388 over Theodosius’ 
punishment of orthodox fanatics who had set

fire to a synagogue and to the shrine of a 
sect. As a devout Christian, Theodosius finally 
acceded to the Bishop’s wishes in the matter 
but took pains to make him understand that 
he was not willing to grant the Bishop greater 
influence in affairs of government.

A new conflict arose in 390 when, following 
the murder of one of his generals in Thessa­
lonica, Theodosius issued an order for brutal 
retaliation. It was rescinded too late, so that a 
horrible massacre resulted among the popula­
tion there. Ambrose had the Emperor’s action 
condemned in a church council and bade him 
do public penance. After a prolonged hesita- 
tion, Theodosius complied with the order and 
was readmitted to communion at Christmas 
390.
His penance should not be construed as a 

victory of the church over the Emperor but 
only as a demonstration of the power of atone- 
ment over the penitent sinner. The claims 
that arose in future centuries that the church 
had been placed above the temporal power 
derived not from Theodosius’ act of penance 
but only from the myth generated by it. Al­
though Theodosius had gained an important 
ally in Ambrose, he continued intent on pre­
serving the emperor’s authority in the face of 
Ambrose and other bishops.

While maintaining an entirely friendly atti­
tude toward the church, Theodosius still took 
care in his legislation to see that the material 
interests of the state were sacrificed only to 
a very limited extent to church or clergy. In 
addition, Theodosius decided to enforce more 
strongly against the pagans the religious pol­
icy he had pursued since 379. In February 
391 he prohibited sacrifices and the visiting 
of temples. Up to that time, he had basically 
tolerated the pagans and had entrusted adher­
ents of the old cults with the highest offices.

Quarrels between his second wife, Galla, and 
his son Arcadius, as well as his own view of 
the eastern Capital as the centre of the empire, 
prompted Theodosius to move his residence 
back to Constantinople, where he arrived in 
November 391.

Victory over pagan usurpers. A new crisis 
arose for Theodosius three months after Val­
entinian’s death on May 15, 392. Arbogast 
treacherously proclaimed as emperor of the 
West a former rhetoric teacher, Eugenius, who 
had close Connections with the pagan aristoc- 
racy of the Senate. Theodosius, who did not 
yet dare to risk a civil war, delayed reception 
of a legation requesting recognition of Arbo- 
gast’s puppet. On Nov. 8, 392, he made his 
edicts of 391 more stringent by completely 
prohibiting the worship of the pagan gods. 
He left no further doubts as to his Position 
when he elevated his son Honorius to Augus­
tus in January 393 and thereby demonstrated 
that he would no longer tolerate any emperor 
other than himself and his sons. Because he 
still refrained from military action, his ene- 
mies occupied Italy in the spring of 393. Led 
by Nicomachus Flavianus, the forces striving 
to preserve the pagan cults gathered around 
Eugenius.

The now inevitable struggle for power was 
thus at the same time a struggle that would 
decide whether pagan religions would once 
again be tolerated within the empire alongside 
Christianity. Theodosius did not set out from 
Constantinople until May 394. As in 388, he 
made his way toward the Danube and then 
the Sava with his powerful army. His force 
consisted largely of barbarians and their allies, 
one of whose leaders was Stilicho, a Vandal 
who had been married since 384 to the Empe­
ror’s niece Serena. Theodosius’ sons Arcadius 
and Honorius stayed behind in the Capital. 
Arcadius, who had been given the right to 
promulgate laws independently, was supposed 
to direct the government in the East.

Theodosius first met the enemy at the 
Frigidus River on the eastern border of Italy. 
Although Theodosius’ advance guard, com-



posed almost entirely of Visigoths, suffered 
heavy losses during an attempted breakthrough 
on Sept. 5, 394, the emperor ventured to 
attack the following day and was victorious. 
Later Christian tradition, emphasizing Theo­
dosius’ piety and trust in God, essentially in- 
terpreted the victory as a divine judgment: the 
god of the Christians had triumphed over the 
old Roman gods. Following the deaths of Eu­
genius, Arbogast, and Nicomachus Flavianus, 
Theodosius showed himself lenient and strove 
to achieve the settlement between opposing 
forces that was necessary to strengthen impe­
rial unity.

Probably as a result of the exertion of the 
campaign, Theodosius feil ill. He went to Mi­
lan, where he summoned Honorius in order 
to present him formally as Augustus of the 
West. Because Theodosius had appeared to re- 
cover, his death in January 395 was generally 
unexpected. On his deathbed he had entrusted 
Stilicho, promoted to generalissimo after the 
victory at the Frigidus, with the care of his two 
sons. From Ambrose’s funeral oration, filled 
with praise of the Christian ruler, it is evident 
that contemporaries had no doubt as to the 
continuing unity of the empire, for the ques- 
tion of succession seemed to have been settled 
in the best possible way. Yet, all too soon it 
was to become apparent that Theodosius had 
not chosen his advisers with sufficiënt care 
and that the men who were guiding the sickly 
Arcadius were unwilling to cooperate with 
Stilicho, who remained loyal to the dynasty. 
After his death, Theodosius’ body was bome 
in state to Constantinople and interred in the 
mausoleum erected by Constantius II.

(A.Lip.)
BiBLiO G R A PH Y . Theodosius’ religious policy is 
outlined in Noel Q. King, T h e E m p e ro r  T h eodo ­
s iu s  a n d  th e  E s ta b lish m en t o f  C h r is tia n ity  (1960). 
Useful Information may also be found in A.H.M. 
Jones, T h e L a te r  R o m a n  E m p ire , 2 8 4 -6 0 2 :  A  S o ­
c ia l E co n o m ie  a n d  A d m in is tr a tiv e  Su rvey, 2 vol. 
(1964, reprinted 1986).
•Theodosius II (b. April 10, 401, Con­
stantinople [now Istanbul, Tur.]—d. July 28, 
450), Eastem Roman emperor from 408 to 
450. He was a gentle, scholarly, easily domi- 
nated man who allowed his government to be 
run by a succession of relatives and ministers.

The son of the Eastem emperor Arcadius 
(reigned 383-408), he was made coemperor in 
402 and became sole mier of the East upon 
his father’s death in 408. At first the able 
Anthemius, praetorian prefect of the East, 
was regent for young Theodosius. Anthemius 
dropped out of sight in 414, when the em­
peror’s sister Pulcheria received the title au- 
gusta and assumed the regency. Throughout 
his reign, control of the government remained 
out of Theodosius’ hands.
At various times during his reign, Theodo­

sius sent armies against the Vandals of Africa, 
the Persians, and the Huns. His generals de- 
feated Persian (Säsänian) invaders in 422 and 
447, but campaigns against the Vandals, who 
had occupied most of Roman Africa in 429, 
ended in failure. Theodosius’ policy of ap- 
peasing the mighty Hun leader Attila did not 
prevent massive Hun invasions of the Danu- 
bian provinces in 441-443 and 447. His reign 
was also troubled by a dispute over the hereti­
cal doctrines of Nestorius, whom Theodosius 
appointed patriarch of Constantinople in 428. 
Nestorius was deposed by a church council in 
43 L
Theodosius’ name is associated with three im­

portant projects. The first, erection of an im- 
pregnable wall around Constantinople (413), 
was actually the work of Anthemius. The em­
peror did, however, have a hand in founding 
the University of Constantinople in 425 and 
in supervising compilation of the Theodosian 
Code (published 438), which codified the laws 
issued after 312. Theodosius died from in- 
juries suffered during a hunting accident. His

daughter Licinia Eudoxia married the West­
ern Roman emperor Valentinian III (reigned 
425-455).
•Theodosius III (d. after 717), Byzantine 
emperor from 715 to 717. He was an obscure 
tax collector of southwestem Asia Minor who 
against his will was proclaimed emperor by the 
troops of the Opsikion theme rebelling against 
Anastasius II. His supporters successfully cap- 
tured Constantinople after a six months’ siege, 
and Anastasius was deposed and entered a 
monastery. Theodosius was quite unsuited to 
imperial office and in 717 was forced to abdi- 
cate by the able commander of the Anatolikon 
troops, Leo III the Isaurian, and ended his life 
in a monastery at Ephesus.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Theodosius of Alexa ndria  (fl. 6th Cen­
tury—d. June 566, Constantinople [now Is­
tanbul, Tur.]), patriarch of Alexandria (535- 
566), theologian, and leader of the Mono- 
physites in Egypt and Syria, who were reputed 
for their asceticism and also for their mystical 
prayer.

Through the support of the Byzantine em­
press Theodora, Theodosius was elected patri­
arch as the candidate of the moderate wing of 
the Monophysites, a group of Christians who 
believed that Christ had one nature rather 
than both divine and human natures. With 
his colleague Severus, the leamed patriarch of 
Antioch, Theodosius favoured mysticism and 
a belief in a spiritualized Christ. He opposed 
the teachings of Eutyches (a monk who argued 
that the humanity of the incamate Christ was 
unlike that of other men) and the extreme 
Monophysites and their candidate for the Pa­
triarchate. Lacking populär support, however, 
Theodosius fled Alexandria and took refuge 
in a neighbouring monastery until late May 
535, when imperial troops drove the extremist 
Monophysite party from Alexandria. Although 
judged to be the legitimate patriarch, he was 
repudiated by a wide segment of Alexandria’s 
population who sympathized with the more 
uncompromising Monophysites.
The Byzantine emperor Justinian I sum­

moned Theodosius to Constantinople in De­
cember 536 in an attempt to win him 
over to the orthodox position on Christol- 
ogy as expressed in 451 by the Council of 
Chalcedon. Although Theodosius’ moderate 
Monophysitism could not be reconciled with 
the conciliar decree, he was not forcefully 
constrained to abjure his views. He was, nev- 
ertheless, effectively prevented from admin- 
istering his patriarchate by being detained 
for the remainder of his life under impe­
rial surveillance at Constantinople together 
with like-minded Monophysite clergy. During 
his detention, Theodosius continued to play 
a leading role in the Monophysite church. 
After the death of Severus of Antioch, its 
principal spokesman, Theodosius emerged as 
its head throughout the Byzantine Empire. 
While avoiding outright confrontation with 
the orthodox emperor, he still succeeded in 
aiding and influencing independent churches 
in Antioch, Syria (the Jacobite church), and 
in Egypt (the Coptic church) and advancing 
their missionary activity. At the accession of 
Emperor Justin II in 565, Theodosius was 
given permission to return to Alexandria, but 
he died before departure and was buried at 
Constantinople with patriarchal honours. In 
his Byzantine exile Theodosius wrote treatises 
against the heresies of the tritheists, believers 
in three gods, and the Agnoetae, believers in 
Christ’s fallible knowledge. His extant works 
include Coptic sermons and expositions of 
moderate Monophysite doctrine addressed to 
leading Byzantine figures. These writings are
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contained in the series Patrologia Graeca, J.-P. 
Migne (ed.), vol. 86 (1866).
Theodosius of Palestine , Saint  (b. c. 
423, Cappadocia, Asia Minor [now South­
ern Turkey]—d. Jan. 11, 529, near Jerusalem 
[now claimed by Israel]; feast day January 
11), a principal proponent of orthodoxy in the 
Christological controversy (a dispute centring 
on the nature and person of Christ) and one 
of the fathers of Palestinian monasticism.

Introduced to the ascetic life about 451 by 
Simeon the Stylite near Antioch and by others 
at the convent of David’s Tower at Jerusalem, 
Theodosius in 455 entered the monastery of 
the Theotokos south of Jerusalem. After being 
made administrator by the community’s bene- 
factress, he resigned from the office in order 
to lead a solitary life at the Cave of the Magi, 
Metopa, near Bethlehem. From 460 to 470 
the influx of followers was great enough to 
warrant construction on an adjoining plateau 
of a large coenobium (Latin: “monastic con­
vent”), whose discipline integrated arts and 
crafts with the ascetic life. The popularity of 
the foundation attracted pilgrims and travel- 
ers for whose convenience Theodosius, with 
material aid from Byzantine officials, erected 
hostels and shelters for the aged, the poor, 
and the insane. The monastic community of 
about 400 was composed of Greeks, Slavs, and 
Armenians who performed prayer exercises in 
their separate languages but who celebrated 
the Greek liturgy of the Lord’s Supper to­
gether. Theodosius’ ascetic fame eamed him 
election in 493 as archimandrite (monastic su­
perior) of all convents in the Jerusalem area.

With his patriarchal colleague, St. Sabas, 
Theodosius induced the monastic and lay 
population of Palestine to resist the attempts 
of influential Eastem churchmen and Byzan­
tine princes to impose the heresy of the 
Monophysites (those who believed that Christ 
had one, essentially divine nature, rather than 
both human and divine natures). He was con- 
sequently exiled by the Byzantine emperor 
Anastasius I in 517 but retumed to continue 
his convent’s development after Anastasius’ 
death in 518. Destroyed in the 15th Century, 
the monastery of St. Theodosius was rebuilt 
by the Greek monks of Jerusalem at the be- 
ginning of the 20th Century.
Theodosius the  G reat: see Theodosius I 
under Theodosius (Roman and Byzantine em- 
pires).
Theodossia, genus of extinct brachiopods 
(lamp shells) the fossils of which are restricted 
to Early Devonian marine rocks (the Devo- 
nian period occurred from 408 million to 360 
million years ago). The genus is characterized 
by a moderate-sized, rounded shell, the sur- 
face of which is covered with fine lines. Be-

Theodossia
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor
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cause of its temporal restriction, Theodossia is 
a good index fossil and aids in the correlation 
of sometimes widely separated rock units.
Theodotion (fl. 2nd Century ad), Hellenistic 
Jewish scholar and linguist and author of a 
Greek translation of the Old Testament. Ac- 
cordirig to two early Christian writers of the 
2nd and 4th centuries, Theodotion probably 
came from Ephesus in Asia Minor. He is re- 
ported to have adopted the Jewish faith after 
having been a Gnostic. Early historians assign 
his work of translation to c. 180-190.

Theodotion’s version appeared in the sixth 
column of Origen’s Hexapla, a 3rd-century 
version of the Old Testament presenting six 
Greek and Hebrew texts in parallel columns. 
It is not so much an independent translation 
as a revision of the Septuagint—the earliest 
Greek translation, dating in part from the 3rd 
Century bc—supplying its omissions. Peculiar 
Hebrew words are not translated but translit- 
erated into Greek letters, either in order to 
avoid conjectural readings or to give an au- 
thentic colour to the version. The popularity 
of Theodotion’s translation in the early church 
can be deduced from its fragments that fill 
gaps in the Septuagint text of Jeremiah and 
from its version of Daniel that replaces the 
Septuagint translation. It was quoted in the 
2nd centuiy in the Shepherd of Hermas and 
by the Christian apologist Justin Martyr. The 
replacement of Daniel was so thorough that 
only two manuscripts (one of about the 3rd 
Century and one of the 1 Ith Century) of the 
Greek Old Testament contain the Septuagint 
version. Theodotion’s version of Daniel may 
go back to an older translation. The extant 
manuscripts of the Theodotion text were pub­
lished in 1875.
Theodotus of Ancyra (d. c. 446), theolo­
gian, bishop of Ancyra, and a leading advo­
cate of orthodoxy in the discussion of the 
nature and Person of Christ at the Council 
of Ephesus in 431. Theodotus was a deter- 
mined opponent of Nestorius, bishop of Con­
stantinople, whose views had led to the sum- 
moning of the council and whom Theodotus 
had earlier supported. Now standing beside 
Cyril of Alexandria, Nestorius’ chief oppo­
nent, Theodotus affirmed the two-fold nature 
united in Christ’s Person. Nestorius was con­
demned, and Theodotus served as a mem- 
ber of the delegation sent by the council to 
explain its decrees to the Nestorian-leaning 
emperor Theodosius II. The Nestorian party 
denounced Theodotus in 432 at its own Synod 
of Tarsus.

Theodotus’ writings include an explanation 
of the Nicene Creed in which he asserted that 
Nestorius’ views had already been condemned 
by the first Council of Nicaea in 325. Two ser- 
mons on Christmas and one on the “Feast of 
the Lights” (in honour of the Virgin Mary) are 
significant witnesses to the existence of these 
ritual celebrations in the early 5th Century. A 
lost work in six books refuting Nestorius was 
referred to at the second Council of Nicaea in 
787.
Theodotus the Gnostic (fl. 2nd Century 
ad), a principal formulator of Eastern Gnos- 
ticism, a System of religious dualism (belief in 
rival deities of good and evil) with a doctrine 
of salvation by gnosis, or esoterie knowledge.

From the scant data available, Theodotus is 
known to have taught Gnosticism in Asia Mi­
nor c. 160-170, elaborating on the principles of 
the early-2nd-century Gnostic leader Valenti- 
nus. Theodotus’ teachings, of primary impor- 
tance for the study of primitive Gnosticism, 
survive in Excerpta ex Theodoto (“Extracts 
from Theodotus”), actually a scrapbook that 
the 2nd-3rd-century Christian philosophical 
theologian Clement of Alexandria appended

to his Stromata (“Miscellanies”). Certain pas­
sages integrate the comments of Clement; thus, 
the unsystematic arrangement of the material 
causes Problems of Interpretation.

Essentially, the Gnosticism of Theodotus af­
firmed that the world is the product of a 
process of emanations, or radiations, from an 
ultimate principle of unconditioned being or 
eternal ideas. Intermediate beings in this hier- 
archy of perfection include God the creator of 
matter and Christ the redeemer, who united 
himself to the man Jesus at his baptism to 
bring men gnösis. Salvation, he concluded, 
is reserved for Gnostic believers infused with 
pneuma (“spirit”).

Theodotus further developed the role of the 
inferior spiritual beings, or angels, and their 
relation to Christ. He mentions a Eucharist of 
bread and water and anointing as a means for 
release from the domination of the evil power.
Theodotus THE Tanner (fl. 2nd Century), 
principal exponent at Rome of the heresy of 
Adoptionism ( s e e  Monarchianism).

A wealthy and cultured tanner of Byzantium, 
Theodotus went to Rome c. 189 during the 
reign of Pope Victor I. He soon developed a 
following with his Dynamic Monarchianism.

Condemned and excommunicated by Pope 
Victor in 190, Theodotus nevertheless con­
tinued to acquire disciples, forming the 
Theodotians, a sect that lasted into the 
3rd Century under another Theodotus, the 
Money-changer.
Theodulf of Orleans, Theodulf also 
spelled THEODULPHE, also called theodul- 
fus (b. 750, probably Spain—d. 821, Angers, 
Anjou), prelate, poet, and one of the leading 
theologians of the Frankish Empire.

A member of Charlemagne’s court, Theo­
dulf became bishop of Orléans in 775 and 
abbot of Saint-Benoit-sur-Loire in 781. He 
worked for reform of the clergy within his 
diocese and established a hospice. In 800 he 
was in Rome for Charlemagne’s coronation, 
and in 804 he succeeded the English scholar 
Alcuin as Charlemagne’s chief theological ad- 
viser. Charlemagne involved Theodulf in the 
dispute concerning the Filioque clause in the 
Nicene Creed, which describes the procession 
of the Holy Ghost from the Father “and from 
the Son” and which is one of the causes of 
the division between the Greek and Roman 
churches. At Charlemagne’s request, Theodulf 
defended the Filioque clause in his treatise De 
Spiritu Sancto (“Concerning the Holy Spir­
it”). It was also at Charlemagne’s urgjng that 
Theodulf wrote his treatise on Baptism, De 
ordine Baptismi (“Concerning the Ordinance 
of Baptism”). Theodulf received the pallium, 
the symbol of episcopal authority, from Pope 
Stephen IV in 816. Charlemagne’s son and 
successor Louis I the Pious, deposed Theodulf 
in 818 for participation in a revolt by Louis’s 
nephew Bernard and imprisoned him in a 
monastery in Angers, where he died.

Theodulf s poem Ad Carolum regem (“To 
Charles the King”) depicts Charlemagne sur- 
rounded by family and courtiers. A patron of 
the arts and a builder and restorer of churches, 
Theodulf had a palace and chapel built at 
Germigny-des-Prés c. 806 that survives in the 
departement of Loiret as an important exam- 
ple of Carolingian architecture.
Theödürus Abü Qurrah, Arabic name of 
Theodore abü KURRA (b. c. 750, Edessa, 
Mesopotamia—d. c. 825), Syrian Melchite 
bishop, theologian, and linguist, early expo­
nent of cultural exchange with Islämic and 
other non-Christian peoples, and the first 
known Christian writer in Arabic.

Although Theödürus had long been reputed 
by historians as a principal advocate of or­
thodox doctrine in Christology (see Christo­
logical controversy), later scholarship showed 
him also to have been a pioneer in relat- 
ing irenically with the independent Eastem

Christian churches, Muslims, and non-Chris- 
tians throughout Asia Minor. Specific data on 
Theödürus’ life appeared only after his extant 
Greek works had been published in the West 
with Latin translations during the 16th and 
17th centuries. A biography was reconstructed 
with elements from 9th-century Syriac, Ara­
bic, and Armenian chronicles.

Having become a monk at the renowned 
monastery of St. Sabas near Jerusalem, he 
steeped himself in the Greek ascetical spiritu- 
ality of the early 8th-century Byzantine monk 
John of Damascus. At St. Sabas Theödürus 
began his Syriac and Arabic writings, includ­
ing tracts on Philosophie theology arguing 
for monotheism, the possibility of revelation, 
human freedom, divine justice, and retribu- 
tion for sin. His theism possibly influenced 
the Muslim Mu'tazilites, the early 9th-century 
theological school that produced the first ra­
tional exposition of Islämic doctrine and re- 
acted against its prevalent fatalism.

Toward the close of the 8th Century, Theödü­
rus was named bishop of Harran, near Edessa, 
and engaged in discussion with the diverse 
elements of its population, including the het­
erodox Monophysites who believed the nature 
of Christ to be exclusively divine, Muslims, 
Jews, Manichaeans (members of a dualist cult 
claiming rival deities of good and evil), and 
Sabaeans. He wrote Greek theological works, 
dedicated to Byzantine miers, on the Icon- 
oclastic Controversy (on the destruction of 
sacred images). In the first years of the 9th 
Century, however, he was deposed as bishop 
by Theodoret, patriarch of Antioch, possibly 
because of Theödürus’ advocacy of the ortho­
dox Christological teaching enunciated by the 
Council of Chalcedon (451) and his sympa- 
thies toward papal leadership of Christendom.

Returning to the monastery of St. Sabas, 
Theödürus resumed an intense ascetical and 
literary activity, composing in 813 his noted 
“Letter to the Armenians” in support of the 
orthodox stand against the Iconoclasts and 
Monothelites (who denied Christ’s human 
choice, affirming only divine will). On the 
same questions he addressed a tract (now lost) 
to Pope Leo III. Shortly after 815 he began 
a series of journeys to Alexandria and Arme- 
nia to encourage orthodox Christology. At the 
court of the Armenian prince Ashot Msaker he 
composed his longest Greek treatise, an expla­
nation of terms used by the philosophers. Af­
ter a sharp polemic with Syrian Monophysite 
prelates and theologians, he held vigorous dis- 
cussions with the Muslim caliph at Baghdad 
on Islämic and Christian monotheism.
Theödürus’ Greek works are contained in 

the series Patrologia Graeca, J.-P. Migne (ed.), 
vol. 97 (1866). His Arabic works were first 
edited by P. Constantin Bacha in 1905.
Theognis (fl. late 6th-early 5th Century bc, 
Megara, near Athens), elegiac poet, many of 
whose poems were addressed to his beloved, 
one Cyrnus. Theognis’ poems were also much 
concerned with good breeding and are impor­
tant for their portrayal of aristocratie society in 
a changing world. He allegedly wrote a poem 
on an unidentifiable episode in the history of 
Syracuse and 2,800 lines of admonitory verse, 
together with (or perhaps including) a collec­
tion of maxims for Cyrnus. Fewer than 1,400 
lines survive. The poems ascribed to Theognis, 
many of them doubtfully, provide more than 
half the surviving corpus of classical Greek 
elegiac poetry.
Theognostos (fl. 9th Century), Byzantine 
monk, theologian, and chronicler, coauthor of 
a report on the Situation of the Eastern Church 
during the turbulent reign of Photius (858— 
867 and 878-886), the controversial patriarch 
of Constantinople. This theological chronicle, 
or “Letter of Appeal,” constituted one of the 
most important documents on the resulting 
break (the Photian schism) between the West­
ern and Greek churches.



An opponent of Photius, Theognostos sup- 
ported the reigning patriarch, Ignatius, who 
was deposed by the emperor Michael III in 
858. Photius was subsequently named patri­
arch and was encouraged by the new ruling 
faction in his development of an anti-Western 
theology and an independent identity for the 
Greek Orthodox Church. After helping Ig­
natius to compose the “Letter of Appeal” as a 
theological apology for his position, Theognos­
tos delivered it to Pope Nicholas I at Rome c. 
861 and solicited his aid in returning Ignatius 
to office. When Nicholas condemned Photius 
in 863, a bitter dispute ensued, causing a gulf 
between Byzantium and Rome. Theognostos 
returned to Constantinople in 868 with a pa­
pal message for the new emperor, Basil I, who, 
seeking a reconciliation with Rome, in turn 
deposed Photius. Patriarch Ignatius then made 
Theognostos superior of the Pege monastery 
and administrator of Hagia Sophia.

The “Letter of Appeal,” Theognostos’ an- 
thology on the lives of the saints, and an ad­
dress on the Virgin Mary have been published 
in the series Patrologia Graeca, J.-P. Migne 
(ed.), vol. 105 (1866).
Theognostus of Alexandria (fl. late 3rd 
Century), Greek theologian, writer, and promi­
nent head of Alexandria’s Catechetical school, 
at that time the intellectual centre for Hel­
lenistic Christianity. Reputed to be one of the 
Greek Church’s distinguished teachers, Theog­
nostus assumed the leadership of the school 
c. 265, although the precise line of succession 
is not certain. His principal work, the Hy- 
potypöseis (Greek: “Outlines”), is a doctrinal 
compendium in seven books intended for use 
at the school.
Adhering to the teaching of Origen, a the­

ologian of the 2nd-3rd Century, Theognostus 
organized his work and adopted his terminol- 
ogy from his master’s Peri archon (“On First 
Principles”). The Hypotypöseis was acclaimed 
by Gregory of Nyssa, a 4th-century intellectual 
leader of the Eastern Church, but was sharply 
attacked almost five centuries later by the 
Byzantine patriarch Photius of Constantino­
ple, whose Myriobiblion (“Library”), or Bib- 
liotheca, has preserved the füllest account of 
the work. Interpreting Theognostus’ text as 
subordinating the Son and the Holy Spirit to 
the Father, Photius scorned what he consid­
ered Origenistic views of the divine Trinity. 
Yet the orthodox Athanasius of Alexandria 
appealed to the Hypotypöseis during the 4th- 
century controversy with Arianism, a heretical 
movement teaching that Christ is inferior to 
the divine nature, being the human form of 
the created Logos (Word).

The Hypotypöseis reflected other Origenis­
tic opinions contrary to Neoplatonism, such 
as the noneternity of matter and the ratio­
nal possibility of Christ’s incarnation, tenets 
characteristic of the Christianized Hellenistic 
philosophy at the Alexandrian school. Despite 
his criticism, Photius still commended Theog­
nostus’ treatment of Christ’s redemptive work 
and admired the clarity of his Attic literary 
style. An English translation of the extant 
fragments of the Hypotypöseis is contained 
in the collection The Ante-Nicene Fathers, 
Alexander Roberts (ed.), vol. 6 ( 1885). Newly 
discovered remains of the second book were 
published by Franz Diekamp in 1902.
Theoleptus of Philadelphia (b. c. 1250, 
Nicaea—d. c. 1326, Philadelphia), Greek Or­
thodox metropolitan of Philadelphia and the­
ological polemicist and writer on Christian 
asceticism, who emerged as a central figure 
in the political and theological turmoil of his 
age.
A married deacon of the Eastern Church, in 

Bithynia, northwest Asia Minor, Theoleptus 
actively opposed the attempted church union 
of East and West promoted by the political 
strategy of the Byzantine emperor Michael 
VIII Palaeologus. With the majority of the

Orthodox clergy, he repudiated the temporary 
decree of union promulgated by John XI Bec- 
cus, patriarch of Constantinople, and Pope 
Gregory IX at the general council of Lyon in 
1274, and consequently was excommunicated 
by Beccus. Leaving his wife, Theoleptus re- 
tired into solitude c. 1275, probably on Mt. 
Athos, northwest Greece, the centre of Eastern 
Orthodox monasticism. There he practiced a 
form of contemplative prayer known as Hesy- 
chasm.
At the accession of the anti-unionist emperor 

Andronicus II (1282-1328) and patriarch Gre­
gory I, reunion with Rome was formally re­
jected. Named archbishop of Philadelphia in 
1285, Theoleptus composed a sharp critique 
of the Orthodox clergy who supported patri­
arch Beccus’ unionist movement. His attack 
on patriarch Gregory II Cyprius’ moderate 
doctrinal teaching on the Holy Spirit’s re- 
lationship to both Father and Son caused 
Gregory’s dismissal. Renowned as a spiritual 
director throughout Byzantium, Theoleptus 
was chosen by Empress Irene, widow of Em­
peror John Palaeologus, to be her adviser.
theological liberalism, a form of religious 
thought that establishes religious inquiry on 
the basis of a norm other than the authority 
of tradition. It was an important influence in 
Protestantism from about the mid-17th Cen­
tury through the 1920s.

The defining trait of this liberalism is a will 
to be liberated from the coercion of extemal 
Controls and a consequent concern with inner 
motivation. Although some earlier indications 
of the liberal temper of mind existed, it be­
came overtly evident during the Renaissance, 
when curiosity about natural man and appre- 
ciation for the human spirit developed, and 
during the Reformation.

The modern historical period of theologi­
cal liberalism began, however, with the 17th- 
century French philosopher and mathemati- 
cian René Descartes. This first phase, called 
Rationalism ór the Enlightenment, lasted until 
about the mid-18th Century. In designating the 
thinking self as the primary substance from 
which the existence of other realities was to be 
deduced (except that of God), Descartes initi- 
ated a mode of thinking that remained in force 
through the 19th Century and laid the ground 
for the presuppositions of this modern con- 
sciousness: (1) confidence in human reason, 
(2) primacy of the person, (3) immanence of 
God, and (4) meliorism (the belief that human 
nature is improvable and is improving). The 
many persons influencing religious thought in 
this period included the philosophers Bene­
dict de Spinoza (Dutch), Gottfried Wilhelm 
Leibniz and Gotthold Ephraim Lessing (both 
German), and John Locke and Samuel Clarke 
(both English), and the English writers and 
philosophers known as the Cambridge Platon- 
ists and the Deists.

The second stage of theological liberalism, 
Romanticism, lasted from the late 18th Cen­
tury to the end of the 19th. Marked by the 
discovery of the uniqueness of the individual 
and the consequent sighificance of individ­
ual experience as a distinctive source of infi­
nite meaning, this premium upon personality 
and upon individual creätivity exceeded every 
other value. The American and French revo- 
lutions provided the symbol of this spirit of 
independence and dramatically exemplified it 
in political action.
Jean-Jacques Rousseau and Immanuel Kant 

were the architects of Romantic liberalism. In 
theology, the German Friedrich Schleierma­
cher, called the father of modern Protestant 
theology, was outstanding. Unlike Kant, who 
saw in moral will the clue to man’s higher na­
ture, Schleiermacher seized upon the feeling of 
absolute dependence as being simultaneously 
that which “signifies God for us” and that 
which is distinctive in the religious response. 
Thus, self-consciousness in this deep religious
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sense becomes God-consciousness. According 
to Schleiermacher, the Christian is brought to 
this deeper vein of self-consciousness through 
the man Jesus, in whom the God-conscious­
ness had been perfected. The nurture of 
God-consciousness in relation to Jesus Christ, 
Schleiermacher believed, led to the creation of 
the church as a fellowship of believers.

The German Albrecht Ritschl dominated lib­
eral Protestant theology after Schleiermacher, 
and two other German theologians, Wilhelm 
Herrmann and Adolf von Harnack, were 
Ritschl’s most prominent followers. In the 
United States, Horace Bushnell was the most 
significant liberal theologian. Another impor­
tant liberal was Walter Rauschenbusch, leader 
of the Social Gospel movement.
The third period of theological liberal­

ism, Modernism, from the mid-19th Century 
through the 1920s, was marked by the dis­
covery of the significance of historical time 
and an emphasis upon the notion of progress. 
The decisive events stimulating these interests 
were the Industrial Revolution and the publi- 
cation of Charles Darwin’s Origin of Species 
(1859). A determined course emerged among 
Modernists to bring religious thought into ac- 
cord with modern knowledge and to solve 
issues raised by modern culture. The study 
of Christian doctrine was transformed into 
the psychological study of religious experience 
and into the sociological study of religious in- 
stitutions and customs and the philosophical 
inquiry into religious knowledge and values. 
Among important figures during this period 
were Thomas Huxley and Herbert Spencer in 
England, William James, John Dewey, Shailer 
Mathews, and Harry Emerson Fosdick in the 
United States, and Ernst Troeltsch in Ger- 
many.
After the 1920s many theologically liberal 

ideas were challenged by Neo-orthodoxy, a 
theological movement in Europe and the 
United States that used the traditional lan­
guage of Protestant orthodoxy and advocated 
a return to biblical faith centred in Christ, 
although it accepted modern critical methods 
of biblical interpretation.
theology, discipline of religious thought that 
is restricted in its narrower sense, because of 
its origination and format, to Christianity but 
that may be applied in a broader sense, be­
cause of its themes, to other religions. The 
themes of theology are God, man, the world, 
salvation, and eschatology (the study of the 
final events in the history of mankind).
A brief treatment of the discipline of theology 

follows. For full treatment, see macropae­
dia: Theology. The subject matter of the dis­
cipline is treated in a number of articles in 
the macropaedia. For a survey of system- 
atic interpretations of the divine or sacred, 
see Religious and Spiritual Belief, Systems of. 
For a survey of major theological concerns 
within particular religions, see Doctrines and 
Dogmas, Religious. For treatment of Judeo- 
Christian theology, in the context of other as­
pects of the tradition, see Biblical Literature 
and Its Critical Interpretation; Christianity; 
Eastern Orthodoxy; Judaism; Protestantism; 
Roman Catholicism. For a treatment of Is­
lämic theology, see Isläm, Muhammad and 
the Religion of. For references to theological 
considerations in other religions, consult the 
Index.

For a description of the place of theology in 
the circle of learning and for a list of both 
macropaedia and MiCROPAEDiA articles on 
the subject, see propaedia: Part Eight.

While the term theology as it originated in 
the works of Plato and other Greek philoso­
phers denoted the teaching of myth, the dis­
cipline received its most distinctive content 
and methodology within Christianity. Largely



Theophanes 694

because of its resultant reflection of the partic­
ular concerns and categories of one tradition, 
the concept of theology as a neutral scientific 
tooi applicable to religions in general is dif- 
ficult to define. To apply such a framework 
indiscriminately in the discussion of other re­
ligions can result in forced analogies and false 
conclusions. In certain Eastern traditions, for 
example, in which no concept of “god” in the 
Western sense obtains, the enterprise of theol­
ogy is relevant only to a very limited extent 
and in a very modified form. An additional 
difficulty lies in what is generally regarded as 
the explicit intent of the theologian to expli- 
cate his or her own faith.

Unlike the discipline of the history of reli­
gions, theology does not claim the perspective 
of detached observation and purely empirical 
analysis. Even though the extent varies from 
religion to religion, theology claims in some 
degree a normative element—arising out of 
the authority of a divine teacher, personal 
revelation, or some other kind of spiritual en- 
counter that elicits commitment. The objects 
of the history of religions and those of theol­
ogy, however, while they must be approached 
with different categories and criteria, resist 
strict Separation.

It is the precedent of authority that most 
clearly distinguishes theology also from phi­
losophy, the tenets of which are generally 
based on timeless evidence apprehensible by 
autonomous reason. Nevertheless, theology 
does employ reason in addressing many of the 
same concerns as philosophy. In fact, much 
of modern philosophy may be viewed as the 
secularization of theological concerns.
Theophanes the Confessor, Saint (b. c. 
152—d. c. 818, island of Samothrace, Greece; 
feast day March 12), Byzantine monk, theolo­
gian, and chronicler, a principal adversary of 
the heterodox in the Iconoclastic Controversy 
(concerning the destruction of sacred images). 
The annals he wrote are the leading source for 
7th- and 8th-century Byzantine history.

Of a noble family related to the Macedonian 
dynasty, Theophanes became a monk shortly 
after marrying a patrician woman; he founded 
a monastery near Cyzicus. Advocating the 
early Christian tradition of using religious art 
to ornament worship, Theophanes, at the sec­
ond general Council of Nicea (787), argued for 
its continued practice in the Eastern Church. 
He ridiculed Iconoclastic Byzantine emper­
ors. After being imprisoned in Constantinople 
(814-815) by Emperor Leo V the Armenian, 
he was banished to the island of Samothrace, 
where he died. The Greek and Latin churches 
revere him as a saintly defender of orthodox 
faith; hence the title Confessor.

Between the years 810 and 814 Theophanes, 
at the invitation of a friend, the noted histo- 
rian George Syncellus, wrote his chief work, 
the Chronographia (“Chronography”), a series 
of annals on Byzantine, Arabic, and Latin 
history, which is particularly valuable because 
it used older sources now lost and is the 
only comprehensive chronicle of 7th- and 
8th-century Byzantium. According to modern 
historians, Theophanes lacked depth of schol­
arship, historical insight, and objectivity. His 
Chronographia, however, presents the sole de- 
tailed account of the Byzantine victory over 
the Arab besiegers of Constantinople (674- 
678) and describes the famous “Greek fire,” 
an explosive mixture that could be hurled 
great distances and enabled the Byzantines 
to destroy the Arab fleet. Theophanes also 
graphically recorded the disastrous defeat of 
Emperor Nicephorus I by the Bulgarians near 
Pliska, July 26, 811, in which the Emperor 
was slain, the first Byzantine ruler to be killed 
by barbarians since Emperor Valens at the 
Battle of Adrianople in 378.

Theophanes the Greek (b. c. 1330/40— 
d. 1405), one of the leading late Byzantine 
painters of murals, icons, and miniatures who 
influenced the 15th-century painting style of 
the Novgorod school (q.v.) and the Moscow 
school (q.v.). His early career was spent in 
Constantinople and the Crimea, but after 
c. 1370 he worked in Russia. Although he 
painted hundreds of works, the only ones that 
can be certainly attributed to him are frescoes 
in the Church of the Transfiguration in Nov­
gorod (1378).
theophany (from Greek theophaneia, “ap- 
pearance of God”), manifestation of deity in 
sensible form. The term has been applied gen­
erally to the appearance of the gods in the 
ancient Greek and Near Eastern religions but 
has in addition acquired a special technical 
usage in regard to biblical materials. In the 
Old Testament, God is depicted as appearing 
in human form, in natural cataclysms, in a 
buming bush, a cloud, or a gentle breeze— 
forms often associated with the divine “name” 
or “glory” (originally a visible halo accompa- 
nying the divine appearance). Old Testament 
theophanies are presented as actual historical 
events or as prophetic visions with symbolic 
overtones. The mark of biblical theophanies is 
the temporariness and suddenness of the ap­
pearance of God, which is here not an endur- 
ing presence in a certain place or object. The 
extension of the term theophany to such New 
Testament events as the Baptism and trans- 
figuration of Jesus (also called epiphanies) has 
been questioned as inappropriate because in 
Orthodox Christian doctrine Christ himself in 
his whole life and work and death is the man­
ifestation of God. The incarnation of Christ, 
however, may be seen as the ultimate and 
füllest form of divine manifestation in a whole 
spectrum of theophanies.
Théophile d e  V ia u , Viau also spelled vi- 
a u d  (French poet): see Viau, Théophile de.
Theophilus (d. Jan. 20, 842, Constantinople), 
Eastern Roman emperor (829-842), principal 
Promoter of the 9th-century Byzantine re- 
nascence of learning, and the last advocate of 
the Eastern heresy of Iconoclasm (the destruc­
tion of religious images) in a reign beset by 
Arab invasions.

The son of the emperor Michael II, of the 
Phrygian dynasty traditionally favourable to 
Iconoclasm, Theophilus was liberally educated 
by the Byzantine scholar and ardent Icono­
clast John Philoponus. He was also much in­
fluenced by the learned court of the early 9th- 
century caliph of Baghdad Härün ar-Rashid.

Theophilus was crowned as co-emperor in 
820 and shortly thereafter married a beauty, 
Theodora, Chosen from a group of candidates. 
On becoming sole emperor in 829, he em- 
ulated Härün ar-Rashïd by wandeling about 
the Capital informally, listening to his sub- 
jects’ complaints. An intelligent financier and 
administrator, he dispatched architects and 
engineers to construct fortresses which would 
anchor Byzantium’s northern defenses against 
the Vikings and the Magyars. He also bol- 
stered his defenses, east and west, against the 
Muslims. For despite his interest in their cul­
ture, Theophilus was compelled to war with 
the Muslims throughout his reign.

Having repelled the caliph Ma’mün, 
Theophilus met with disastrous reversals at 
the hands of Ma’mün’s brother, the caliph 
al-Muctasim, who struck at the most impor­
tant centres of Asia Minor on the route 
to Constantinople. Theophilus was defeated 
in a bloody battle at Dazimon (now Daz- 
mana, Tur.) in July 838. Ancyra feil, and a 
month later al-Mu'tasim took Amorium, one 
of the empire’s chief fortresses and the home 
of Theophilus’ dynasty. Exploiting dissension 
within the Arab camp, however, Theophilus in 
841, with the help of Spanish Moors, captured

Melitene on the Armenian border, forcing al- 
Mu'tasim to sign a truce.

Under Theophilus, Iconoclasm was given 
full rein. To weaken the political influence of 
Greek Orthodox monasticism, the Emperor 
and John Philoponus (who had become pa­
triarch of Constantinople) mounted a perse- 
cution against the users of icons in Orthodox 
liturgy and devotion. Support for Iconoclasm 
soon waned, however, and the vast majority 
of the Greek Orthodox rallied to the defense 
of their sacred art.

The Byzantine cultural revival stimulated by 
Theophilus included two significant advances 
in the area of classical studies: the gradual 
Substitution of the minuscule, or smaller, cur- 
sive hand for the uncial, or larger, script, and 
the increase in the number of scriptoria, or 
copyists’ workshops. Theophilus also restored 
the University of Constantinople after its 8th- 
century decline and appointed the brilliant 
Byzantine teacher Leo the Mathematician as 
its new rector.
Theophilus, also called t h e o p h i l u s  p r e s ­
b y t e r , probable pseudonym of r o g e r  o f  
h e l m a r s h a u s e n  (fl. 12th Century), German 
monk who wrote De diversis artibus (c. 1110- 
40; also called Schedula diversarum artium), 
an exhaustive account of the techniques of 
almost all the known crafts of the first half of 
the 12th Century. From his writings it can be 
deduced that Theophilus was of the Benedic­
tine order and that he was a practicing crafts- 
man. He may have been the celebrated Ger­
man metalworker Roger of Helmarshausen, 
a monk who made a portable altar (1100) 
now in the cathedral treasury at Paderborn. 
Theophilus shows considerable interest in the 
techniques of metalwork, but he also discusses 
the crafts of wall painting, manuscript illumi- 
nation, stained glass, and ivory carving. The 
work is divided into three books, and the in- 
troduction to each is of interest in reflecting 
the attitude to his art of a practicing medieval 
craftsman who was also an educated person. 
It contains the earliest references in Europe 
to paper and to oil painting. C.R. Dodwell 
edited the definitive Latin text with an English 
translation in 1961.
Theophilus of Alexandria, Saint (fl. 
early 5th Century; feast day, Egyptian Coptic 
Church, October 15; in the Syrian Church, Oc- 
tober 17), theologian and patriarch of Alexan­
dria, Egypt, violent opponent of non-Christian 
religions, severe critic of heterodox influence 
among Christian writers and monks, and a 
major figure in the ecclesiastical politics of the 
Greek Orthodox Church of his day.

Reputed to have been an intellectually gifted 
student at Alexandria, Theophilus, a priest, 
was chosen patriarch in 385 and soon be­
gan a campaign to destroy the non-Christian 
religious shrines of North Africa. With the 
permission of the emperor Theodosius I, he 
destroyed the renowned temples to the gods 
Mithra, Dionysius, and Sarapis. Endowed with 
a fiery temperament, Theophilus obliterated 
all vestiges of these pagan shrines with a 
vengeance, even including the le veiling (391) 
of the Sarapeum with its irreplaceable collec­
tion of classical literature. He used the stone 
from the temples to construct new Christian 
churches.

At first an adherent of the 3rd-century Chris­
tian Platonist Origen, Theophilus was chal- 
lenged in 399 by a group of Egyptian monks 
on his Statement approving Origen’s concept 
of an absolutely immaterial God. Concurring 
with certain of the monks’ anthropomorphic 
notions, he reversed his opinion two years 
later and denounced Origen’s writings. In his 
consequent persecution of Origenist monks, 
he personally commanded troops sent to de­
stroy their desert monasteries.

Summoned to Constantinople to explain his 
actions, Theophilus, with implacable hostility, 
impugned the orthodoxy of John Chrysostom,



the leading theologian, by implicating him in 
controverted points of Origenism. Successful 
in condemning and exiling Chrysostom at the 
Synod of the Oak in 403, Theophilus contin­
ued to play a principal role in the affairs of the 
Eastern Church and to further the influence of 
Alexandria over Constantinople. His nephew 
and successor as patriarch, Cyril, maintained 
the Alexandrian school as a bulwark of ortho­
doxy.

Although Theophilus is charged with ruth- 
lessness by some of his contemporaries, oth- 
ers describe him as a sincere promoter of 
monasticism. He is honoured as a saint in 
the Egyptian Coptic and Syrian Churches. 
Theophilus’ writings survive only in part. His 
correspondence on the Origenism dispute in­
cludes a tract against Chrysostom and letters 
to the Latin biblical scholar Jerome and to 
popes Anastasius I and Innocent I. These and 
a collection of his liturgical and pastoral ad- 
dresses, some translated into Latin by Jerome, 
are contained in Patrologia Graeca, edited by 
J.-P. Migne (1857-66), vol. 65.
Theophrastus (b. c. 372 bc , Eresus, Lesbos— 
d. c. 287), Greek Peripatetic philosopher and 
pupil of Aristotle. He studied at Athens under 
Aristotle, and when Aristotle was forced to re­
tire in 323 he became the head of the Lyceum, 
the academy in Athens founded by Aristotle. 
Under Theophrastus the enrollment of pupils 
and auditors rose to its highest point.

Theophrastus was one of the few Peripatet- 
ics who fully embraced Aristotle’s philosophy 
in all areas of metaphysics, physics, physiol- 
ogy, zoology, botany, ethics, politics, and his­
tory of culture. His general tendency was to 
strengthen the systematic unity of those sub- 
jects and to reduce the transcendental or Pla- 
tonic elements of Aristotelianism as a whole. 
Of his few surviving works, the most impor­
tant are Peri phytön historia (“Inquiry into 
Plants”) and Peri phytön aitiön (“Growth of 
Plants”), comprising nine and six books, re­
spectively. Of dubious origin are the smaller 
treatises attributed to him on fire, winds, signs 
of weather, scents, sensations, and other sub- 
jects. His notable Charaktëres (many English 
translations) consists of 30 brief and vigorous 
character sketches delineating moral types de- 
rived from studies that Aristotle had made for 
ethical and rhetorical purposes; this work later 
formed the basis for the masterpiece of Jean 
de La Bruyère, Les Caractères. . . (1699). In 
his ethical teachings, famous because of the as- 
saults of the Stoic philosophers, Theophrastus 
reiterated Aristotle’s notion of a plurality of 
virtues with their relative vices and acknowl- 
edged a certain importance to extemal goods, 
which the Stoics held were mere luxuries for 
human life.

Among Theophrastus’ other works is the 
Physikön doxai (“Opinions of Natural Philos­
ophers”). As reconstructed by Herman Diels 
in Doxographi Graeci (1879), it pro vides a 
foundation for the history of ancient philoso­
phy.
Theophylactus (pope): see Benedict VIII; 
Benedict IX.
Theophylactus of Ochrida, also spelled
THEOPHYLACT OF OHRID (b. C. 1050, Eu- 
boea, Aegean island of Greece—d. c. 1109), 
Greek Orthodox archbishop of Ochrida (mod­
em Ohrid, Yugos.), theologian and linguistic 
scholar, who helped disseminate Byzantine 
culture among the Balkan Slavs during the 
early Middle Ages.

Having studied in Constantinople under 
the Neoplatonist philosopher Michael Psel- 
lus, Theophylactus became the first teacher 
of rhetoric in the patriarchal academy, was 
appointed tutor to the heir presumptive to 
the throne, and was made a deacon for the 
basilica of Hagia Sophia. During this period 
he composed his Paideia basilikë (“The Edu- 
cation of Monarchs”).

By his election c. 1078 as archbishop of 
Ochrida, then under the Bulgars, Theophylac­
tus in effect became the agent of the Byzantine 
policy of assimilating colonial peoples into the 
empire’s governmental and cultural stmcture. 
His voluminous correspondence (to imperial 
and ecclesiastical authorities in Constantino­
ple) is the best surviving source from this pe­
riod on the state of the Bulgarian church and 
on its relations with the Greek world. In his 
letters Theophylactus expresses deep displea- 
sure at being exiled to such a dreary outpost 
of the empire and shows an overriding sense 
of cultural superiority over the barbarian (i.e., 
ignorant of Greek) Bulgars, by apologizing for 
having sometimes to mention Slavic proper 
names. Nonetheless, he vigorously defended 
the Slavs against the extortionist Byzantine 
tax collectors. This grievance, he wrote, was 
compounded by the often arbitrary practices 
of local Greek officials, and he cautioned the 
authorities in Constantinople to treat the Bul­
gars with restraint lest they revolt.

Sincerely complimenting the Slavic people, 
Theophylactus wrote the Life of Clement of 
Ochrida, the first Slavonic bishop, lavishing 
praise on Cyril and Methodius, the apostles to 
the Slavs and creators of the Slavic alphabet.

In his Allocutio de iis quorum Latini in- 
cusantur (c. 1090; “Address on Matters for 
Which the Latins Are Attacked”), Theophylac­
tus sharply criticized his Greek co-religionists 
for slandering Western Christianity. Nonethe­
less, he disputed the papal claims to primacy 
over all Christendom and Western theological 
speculation on the Trinity. Viewing these as 
fundamental questions, he refused to compro- 
mise his Orthodox position.
Theophylactus Simocattes, also spelled 
th eophylact  siMOCATTA (b. Egypt—d. after 
640, probably Constantinople), Byzantine his- 
torian whose chronicles of the Eastem Roman 
Empire provide a unique source for the Greek 
relations with the Slavs and Persians during 
the 6th and 7th centuries.

Descended from a family of high-ranking 
civil servants in Egypt, Simocattes held the 
position of prefect and imperial secretary 
at Constantinople under the emperor Hera- 
clius (mied 610-641). A protégé of Patriarch 
Sergius I, he gained a reputation for classical 
Byzantine literary style. His principal work is 
an eight-book history of the reign of Emperor 
Maurice (582-602), written between 628 and 
638 (modern edition by C. de Boor, 1887). 
Treating principally of the Byzantine war in 
the East against Persia, the chronicle was sup- 
plemented by accounts of the Persian king 
Khosrow II (mied 590-628); it also recorded 
the war in the Balkans against the Slavs and 
the Avars, including important data on vari­
ous Turkish leaders. The “History” reveals the 
use of excellent eyewitnesses acquainted with 
Persian and Byzantine authorities and con­
tains archives and ambassadorial testimony 
accessible to Simocattes in his official position 
of prefect.

Because of its extravagant allegorical form, 
however, Simocattes’ writing makes for dif- 
ficult reading. His omate literary stmcture 
and vocabulary exemplified the Byzantine aes- 
thetic principle of mimësis, or imitation of 
what was considered the pure form of the At- 
tic (classical Greek) historians. This method 
emphasized the preservation and transmis- 
sion of the irreplaceable Greek tradition of 
learning and culture of which the Byzantines 
claimed to be the divinely chosen custodians. 
Simocattes’ “History,” moreover, follows the 
Byzantine technique of covering a carefully 
defined period of events, which résumés where 
the previous historian left off and closes at a 
point to be taken up by his successor. The 
consequent historical records are superior to 
any chronicle produced by the West during 
this time.

Of a rhetorical and sophistical nature is Simo-
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cattes’ Peri diaphorön physikön aporëmatön 
kai epilyseön autön (“On the Explanation and 
Solution of Physical Problems”), composed in 
dialogue form. A Latin edition, Quaestiones 
Physicae (“Questions in Physics”) was edited 
in 1953 by L.M. Positano. Simocattes also 
wrote an exotic collection of letters, the Epis- 
tolai ethikai, agroichikai, hetairikai (“Ethical, 
Bucolic, and Love Letters”). This correspon­
dence was edited by Rudolph Hercher as Epis- 
tolographi Graeci (1873; “Greek Epistolary”).
theophylline, alkaloidal dmg used in 
medicine as an antiasthmatic, coronary va- 
sodilator, and diuretic. Theophylline is a xan- 
thine alkaloid, a methylxanthine chemically 
related to caffeine and theobromine. Along 
with caffeine, it is an active constituent of 
tea (Camellia sinensis), but it is commercially 
produced in pharmaceutical manufacture by 
Chemical synthesis.

Administered orally or rectally in the treat­
ment of asthma, it facilitates breathing by 
relaxing the bronchioles in the lungs. It is 
administered by injection for the treatment of 
congestive heart failure to stimulate the heart 
and increase the total output of blood by the 
heart. Given orally, it acts as a diuretic by 
inhibiting reabsorption in the renal (kidney) 
tubules.
Theopompus of Chios (b. c. 380 bc, Chios, 
Ionia), Greek historian and rhetorician whose 
Philippica, though lost in original, has sur- 
vived through the work of later writers to form 
one element in the tradition concerning the 
reign of Philip II of Macedon. Twice exiled 
from his native town, where he was one of the 
leaders of the aristocratie party, Theopompus 
spent time in Athens and Egypt.

His works, which were chiefly historical, also 
included the Hellenica, which treated the his­
tory of Greece, in 12 books, from 411 (where 
Thucydides breaks off) to 394—the date of 
the Battle of Cnidus. Of this work only a 
few fragments survive. A far more elaborate 
work was the Philippica, a history in 58 books 
of Philip’s reign (359-336). In spite of some 
extravagance both of style and of judgment, 
examples of which can be seen in the extant 
fragments, it seems likely that Theopompus 
was the most interesting and considerable of 
all the Greek historians who are “lost.”
theorbo, large bass lute, or archlute, used 
from the 16th to the 18th Century for song ac-

Lady playing a theorbo in “The Musician,” oil on 
canvas by Bartholom eus van der Helst, 1662; in the 
Metropolitan Museum of Art, New York City
By courtesy of the Metropolitan Museum of Art, New York City, purchase, 
1872



Theoreil, Axel Hugo Teodor 696

companiments and for basso continuo parts. 
It had six to eight single strings running along 
the fingerboard and, alongside them, eight 
off-the-fingerboard bass strings, or diapasons. 
Both sets of strings had separate pegboxes 
connected by an S curve in the instrument’s 
neck. On 18th-century theorbos all but the 
two top courses of strings were double.

A similar, smaller instrument, the theorbo- 
lute, or French lute, was a modification of 
the regulär double-strung lute, to which were 
added one to three off-the-fingerboard courses 
of bass strings. There were two pegboxes, one 
angled backward. Smaller and more agile than 
the theorbo, the theorbo-lute was the favourite 
of the 17th-century school of French lutenists; 
through them, it influenced the style of French 
harpsichord music.
Theorell, Axel Hugo Teodor (b. July 6, 
1903, Linköping, Swed.—d. August 16, 1982, 
Stockholm), Swedish biochemist whose study 
of enzymes that facilitate oxidation reactions 
in living cells contributed to the understand- 
ing of enzyme action, led to discovery of the 
ways in which nutrients are utilized by or- 
ganisms in the presence of oxygen to produce 
usable energy, and brought him the 1955 No­
bel Prize for Physiology or Medicine.

An assistant professor of biochemistry at 
Uppsala University (1932-33; 1935-36), he 
was first to isolate crystalline myoglobin, an 
oxygen-carrying protein found in red muscle 
(1932). At the Kaiser Wilhelm Institute, Berlin 
(1933—35), he worked with Otto Warburg in 
isolating from yeast a pure sample of the “old 
yellow enzyme,” instrumental in the oxidative 
interconversion of sugars by the cell. Theorell 
found that the enzyme is composed of two 
parts: a nonprotein coenzyme—the yellow ri- 
boflavine (vitamin B2) phosphate—and a pro­
tein apoenzyme. His discovery (1934) that the 
coenzyme actively facilitates oxidation of the 
sugar glucose by binding a hydrogen atom 
at a specific site on the riboflavin molecule 
marked the first time that the effect of an en­
zyme was attributed to the Chemical activity 
of specific atoms.

Theorell
By courtesy of World Health Organization

After his appointment as director of the bio- 
chemical department of the Nobel Medical 
Institute, Stockholm (1937), Theorell began a 
study of the oxidative enzyme cytochrome c, 
determimng the precise nature of the Chemical 
linkage between the iron-bearing, nonprotein 
porphyrin portion and the apoenzyme. His in- 
vestigation of the hydrogen-transfer enzyme, 
alcohol dehydrogenase, led to the develop­
ment of sensitive blood tests that have found 
wide application in the determination of legal 
definitions of drunkenness. Besides the Nobel 
Prize, Theorell received a number of awards 
and honours for his research. He also served 
terms as president of both the Swedish Royal

Academy of Science and International Union 
of Biochemistry.
theorem, in mathematics and logic, a propo- 
sition or statement to be demonstrated. In ge- 
ometry, a proposition is commonly considered 
as a problem (a construction to be effected) 
or a theorem (a statement to be proved). The 
Statement “If two lines intersect, each pair 
of vertical angles is equal,” for example, is a 
theorem. The so-called fundamental theorem 
of algebra asserts that every rational integral 
equation has at least one root or solution. The 
Greeks also recognized a proposition lying be­
tween a theorem and a problem, the porism, 
directed to producing or finding what is pro- 
posed. See also axiom; postulate.

To make the best use of the Britannica, 
consult the i n d e x  first

theosophy, religious philosophy with mysti- 
cal concerns that can be traced to the an­
cient world but has been of catalytic signif- 
icance in religious thought in the 19th and 
20th centuries. The term is derived from the 
Greek theos, “god,” and sophia, “wisdom,” 
and is usually translated as “divine wisdom.” 
All theosophical speculation is based on the 
mystical premise that God must be experi- 
enced directly to be known at all. In modern 
times theosophy has been widely identified 
with the doctrines promoted by the Rus- 
sian-born religious mystic Helena Petrovna 
Blavatsky through the Theosophical Society, 
founded by her and others in 1875. The term 
may also be employed in a more general 
sense to refer to a certain strain of mys­
tical thought to be found in such thinkers 
as the ancient Greek philosophers Pythagoras 
and Plato; the Gnostic teachers (adherents of 
a dualistic religious-philosophical movement) 
Simon Magus and Valentinus; the Neopla­
tonist philosophers Plotinus and Proclus; the 
medieval northern European mystics Meis­
ter Eckehart and Nicholas of Cusa; the Re­
naissance speculative mystics Paracelsus and 
Giordano Bruno; the German philosophical 
mystic Jakob Böhme; and the German Ro­
mantic philosopher Friedrich Schelling. But 
the liehest and most profound source of theo- 
spphical views has been Indian thought, where 
it may be traced from the earliest Vedas 
(Hindu scriptures involving nature mysticism) 
through the Upani§ad (philosophical-specula- 
tive scriptures) and the Bhagavadgltä (“Song 
of the Lord”) to modern times. Elements of 
theosophy may also be found in the other 
Asian religions, especially in Islämic Süfism, 
Buddhism, and Taoism.

Despite its diversity, theosophical specula­
tion reveals certain common characteristics. 
The first of these is an emphasis on mystical 
experience. Whether ancient or modern, theo­
sophical writers have agreed that a deeper spir­
itual reality exists and that direct contact may 
be established with that reality through intu- 
ition, meditation, revelation, or some other 
state transcending man’s normal conscious- 
ness. A second emphasis is that of esoterie 
doctrine. A distinction between an inner, or 
esoterie, teaching and an outer, or exoteric, 
teaching is commonly accepted, and much at­
tention is devoted to deciphering the hidden 
meaning concealed in sacred texts. Modem 
theosophists claim that all the historie world 
religions, including Christianity, contain such 
an inner teaching. A third interest is that in 
occult phenomena. Most theosophical specu­
lation reveals a fascination with supematural 
or other extraordinary occurrences and with 
the achievement of higher psychic and spir­
itual powers. It is held that knowledge of 
the divine wisdom gives access to the mys­
teries of nature and man’s deeper being. A 
fourth characteristic is that of a preference 
for monism—the view that reality is consti-

tuted of one principle, such as mind or spirit. 
Despite a recognition of basic distinctions be­
tween the exoteric and esoterie, between the 
phenomenal world and a higher spiritual re­
ality, and between the human and the divine, 
which suggests dualism, most theosophically 
inclined writers have affirmed an underlying, 
all-encompassing unity that subsumes all dif- 
ferentiation. Finally, theosophical speculation 
shows an affinity for religious and philosophi­
cal conceptions identified with Asian thought.

Since 1875, theosophy has been largely iden­
tified with the Theosophical Society founded 
in that year in New York City by Helena 
Petrovna Blavatsky (1831-91) and Henry Steel 
Olcott. A woman of noble Russian descent, 
Blavatsky had immigrated to the United States 
in 1873 after many years of travel and oc­
cultist investigations throughout Europe and 
the Middle East. Olcott (1832-1907), an 
American lawyer, newspaperman, and student 
of spiritualism, soon feil under her sway. The 
two moved to India in 1878, eventually es- 
tablishing their base of operations at Adyar, 
near Madras, which still serves as the inter­
national headquarters for the Theosophical 
Society today. During the later 19th Century, 
branch societies were established throughout 
much of India and in the major cities of Eu­
rope. Blavatsky, meanwhile, authored a series 
of often obscure works that have since been 
accepted as classic expositions of theosophical 
doctrine; best known are her two-volume Isis 
Unveiled, published in 1877, and The Secret 
Doctrine, also in two volumes, published in
1888.
The Theosophical Society affirms the fol­

lowing objectives: (1) to form a nucleus of 
the universal brotherhood of humanity, with­
out distinction of race, creed, sex, caste, or 
colour; (2) to encourage the study of compar- 
ative religion, philosophy, and Science; and
(3) to investigate unexplained laws of nature 
and the powers latent in man. The society 
insists that it is not offering a new System 
of thought but merely underscoring certain 
universal concepts of God, nature, and man 
that have been known to wise men in all ages 
and that may be found in the teachings of all 
the great religions. One of the society’s most 
controversial claims concerns the existence of 
a brotherhood of Great Masters or Adepts, 
who, it is asserted, have perfected themselves 
and are directing the spiritual evolution of 
humanity.

Despite its beginnings in America, the Theo­
sophical Society almost expired in the United 
States in the years following Blavatsky’s and 
Olcott’s removal to India. During the 1880s 
and 1890s it was revived by William Q. Judge 
(1851-96), an Irish-born American mystic, 
who succeeded in making the American sec- 
tion the most active unit in the international 
movement. The American wing, however, was 
to be repeatedly disrupted by schisms in later 
years. Following Blavatsky’s death in 1891, 
tensions rapidly escalated between Judge and 
Olcott, culminating in the secession of the 
American movement from Indian control in 
1895. After Judge’s death in 1896, Katherine 
Tingley (1847-1929) succeeded to the head- 
ship of the American section; at her instigation 
the American headquarters was transferred to 
Point Loma in California and the focus of the 
movement’s work recast along more practical 
lines. In 1950-51 the headquarters was moved 
to Pasadena, Calif. A new schism developed, 
with still a third group claiming to represent 
theosophy in America. Such sectarianism has 
declined in recent years.

Though Judge came to dominate the Ameri­
can work after 1891, Olcott maintained an un- 
easy control over the international movement. 
Upon his death in 1907, he was succeeded as 
president in India by the charismatic English- 
woman Annie Besant (1847-1933), whose 
leadership gave Indians a sense of pride in that 
they were exporting ideas of importance to the



West. A forceful writer, her many books still 
provide one of the best expositions of theo­
sophical belief. In 1911 she proclaimed Jiddu 
Krishnamurti, an obscure Indian youth, as 
the vehicle of a coming World Teacher, an act 
that led to much controversy. Krishnamurti 
subsequently renounced any claims to being a 
World Teacher and entered upon a career of 
writing and teaching. Since the 1920s he has 
spent much time in the United States and Eu- 
rope, where his books have enjoyed consider- 
able popularity. Though theosophical societies 
continue to exist, they have lost much of the 
vitality of their early years.

The influence of the Theosophical Society 
has been rather significant, however, despite 
its small following. The movement has been 
a catalytic force in the 20th-century Asian 
revival of Buddhism and Hinduism and a pi- 
oneering agency in the promotion of greater 
Western acquaintance with Eastem thought. 
In the United States it has influenced a whole 
series of religious movements, including the 
I Am movement, Rosicrucianism, the Liberal 
Catholic Church, Psychiana, Unity, and sec- 
tions of the New Thought movement.
Theotokas, Geórgios (b. Aug. 27, 1906, 
Constantinople—d. Oct. 30, 1966, Athens), 
Greek novelist known for his clarity of expres­
sion and civilized writing.

Theotokas studied in Athens and later in 
Paris and London, and his first literary ven­
ture was an essay, “Free Spirit” (1929). He 
published three novels before World War II, 
Argo (1936), probably the best known; The 
Demon (1938); and Leonis (1940), perhaps his 
best, set in the Constantinople of his child- 
hood.

After the war Theotokas tumed his attention 
to the theatre, writing plays and working as 
director of the National Theatre and later as 
president of the administrative committee of 
the State Theatre of Northern Greece. Of his 
plays, the best known, and perhaps his best, 
is The Game of Madness and Prudence, set in 
Byzantine times. His last works were books 
of travel, including Travel in the Middle East 
and the Holy Mountain (1961).
Theotókis, Konstantinen (b. May 1872, 
Corfu, Greece—d. July 1, 1923, Corfu), Greek 
novelist of the Realist school, whose clear and 
pure Demotic Greek was flavoured by Cor- 
fiote idioms.

Bom into an aristocratie family of Corfu, 
Theotókis was given a sound education. At 
first much under the influence of Nietzsche, 
he later, in Germany, became interested in 
socialism, an interest that proved to be abid- 
ing and that coloured all his works, such as 
Honour and Money (1914), a novel with a 
distinctly social focus. His long novel Slaves 
in Their Chains (1922), which is set in Corfu 
during a period of social change, reveals the 
old aristocracy trying to keep up a way of 
life that is long past, the bourgeoisie on the 
decline, and the newly rich trying to use their 
wealth to buy social status. Two long stories, 
The Convict (1919) and The Life and Death 
of Karavelas (1920) are notable.
Theotokópoulos, Doménikos (painter): see 
Greco, El.
Theotokos (Greek: God-Bearer), in Eastem 
Orthodoxy, the designation of the Virgin Mary 
as mother of God. The term has had great 
historical importance because the Nestorians, 
who stressed the independence of the divine 
and human natures in Christ, opposed its 
use, on the ground that it compromised the 
human nature of Christ, and held that the 
more accurate and proper term for Mary was 
Christotokos (Christ-Bearer). The Council of 
Ephesus (431), basing its arguments on the 
unity of the person of Christ, anathematized 
all who denied that Christ was truly divine, 
and asserted that Mary was truly the mother 
of God. The Council of Chalcedon (451) used

the term in formulating the definition of the 
hypostatic union (of Christ’s human and di­
vine natures).
Thera, Modem Greek thira, also called 
SANTORiN or SANTORiNi, island, southemmost 
island of the Cyclades group, Greece, in the 
Aegean Sea, sometimes included in the South­
ern Sporades group. The island has an area 
of 29 sq mi (76 sq km) and, together with 
other islands, forms an eparkhia (district) of 
the nomós (department) of Cyclades.

Geologically, Thera is the remaining eastem 
half of an exploded volcano. lts bow-shaped 
rim and the remnant isles of Thirasia and 
Aspronisi form an open lagoon that measures

37 mi (60 km) in circumference. In the centre 
of the lagoon are two active volcanic islets, 
Néa Kaméni (New Bumt Island) and Palaia 
Kaméni (Old Bumt Island). Thera proper con­
sists largely of lava and pumice, the latter of 
which is the island’s main export. Red-wine 
grapes are also grown. The lagoon is rimmed 
by red, white, and black striped volcanic cliffs 
rising to almost 1,000 ft (300 m). The summit 
of Thera is the 1,857-ft limestone Mt. Profïtis 
Ilias in the southeast. The chief town, Thira 
(locally called Firä), was badly damaged by 
earthquake in 1956. Other settlements include 
Emborion and Pirgos to the south and the port 
of Oia at the north entrance to the lagoon, 
which was destroyed by the 1956 earthquake.

Known as Calliste (Most Beautiful) in an- 
tiquity, Thera was occupied before 2000 bc. 
About 1500 bc a volcano erupted and all life 
on the island was destroyed. Volcanic debris 
landed on Crete, 75 mi (125 km) to the south, 
largely destroying the Minoan palaces there, 
including Knossos, and causing a large part of 
the population to emigrate to the mainland. 
In effect, Minoan civilization in the Aegean 
was destroyed. (There is another theory that a 
tidal wave caused by the eruption devastated 
the coast and centre of Crete.) The story of 
the lost continent of Atlantis may stem from 
an Egyptian account of this disaster.

About the beginning of the first millen­
nium bc, Dorian settlers from the mainland 
landed on the island. About 630 the impor­
tant Theran colony of Cyrene was settled on 
the north coast of Africa, in accord with a 
command of the Delphic oracle. From 308 
to 145 the island, a member of the Cycladic 
League, was a Ptolemaic protectorate.

From that period date many of the mins of 
the ancient city of Thera, unearthed (1895— 
1903) by a German archaeologist on the east 
coast. The earliest excavations by the French 
School at Athens (1869) uncovered a Mid­
dle Minoan, or Cycladic (c. 2000-c. 1570 
bc), city beneath the pumice at the northern 
tip of Thirasia. Of even greater significance
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was the excavation begun in 1966 south of 
Akrotiri village, which revealed a rich Minoan 
city buried under the volcanic debris just as 
it stood at the time of the eruption, around 
1450 bc. The city, which is still being ex- 
cavated, consisted of large, well-built, multi- 
story houses that contain some of the finest 
Minoan freseoes found in the Mediterranean. 
The discoveries show that strong links existed 
during the Bronze Age between Crete and 
Thera. Pop. (1981) eparkhia, 11,381; island, 
7,083.

theralite, any member of a group of intru- 
sive igneous rocks that contains labradorite 
(basic plagioclase feldspar), nepheline, and ti- 
taniferous augite. Theralites are classified in 
the nepheline-tephrite group in this series (see 
also nephelinite). Olivine, biotite, orthoclase 
feldspar, and an alkali amphibole may be 
present as subordinate constituents. With the 
exception of nepheline and orthoclase, the 
minerals of theralites are usually present in 
well-shaped crystals. Nepheline itself may be 
largely represented by secondary zeolites.

Theralites are comparatively rare. They oc- 
cur in Czechoslovakia; the Odenwald, in Ger­
many; the Serra de Monchique of Portugal; 
the Kola Peninsula of the Soviet Union; and 
Strathclyde region in Scotland. Closely related 
rocks include teschenite, essexite, and shonki- 
nite.
Theramenes (d. 404/403 bc, Athens), Athe­
nian politician and general, active in the last 
years of the Peloponnesian War (431-404 bc) 
and controversial in his own lifetime and 
since. His father, Hagnon, a contemporary of 
Pericles, served repeatedly as one of the 10 
annual generals of Athens.

In 411 Theramenes emerged as one of 
the revolutionary leaders who persuaded the 
Athenian assembly to suspend the traditional 
institutions and entrüst supreme control tem- 
porarily to a Council of Four Hundred. The 
total defeat of the Athenian expedition to 
Sicily (415-413) and the consequent revolts 
of many of the subject-allies had weakened 
Athenian finances severely; the acknowledged 
purpose of the revolutionary movement was 
to revise the Constitution on a more econom- 
ical basis. But the Council of Four Hundred 
was only able to maintain itself for rather less 
than four months. It failed to win the alle- 
giance of the main Athenian fleet, which was 
stationed at Samos. Divisions arose within the 
Council, and, in the autumn of 411, when a 
mutiny broke out among the troops who were 
fortifying Piraeus, the harbour of Athens, the

The modern town of Thira, overlooking the bay on the w est co ast of the island of 
Thera, Greece
Hy Simon—Photo Trends



Therapeutae 698

Council sent Theramenes to quell it. Instead, 
he put himself at the head of the mutineers. 
The ensuing meeting of the assembly deposed 
the Council and restored the traditional Con­
stitution in large part but restricted some of 
the privileges of citizenship to a body called 
the Five Thousand.

In 410, commanding 20 ships, Theramenes 
collaborated with Alcibiades and the main 
Athenian fleet in inflicting a complete defeat 
on the Peloponnesian fleet near Cyzicus on 
the shore of the Propontis (Sea of Marmara). 
Alcibiades installed a garrison at Chrysopolis 
under Theramenes to exact a tithe from all 
shipping that came from the Black Sea. This 
revenue enabled the Athenians to put an end 
to the regime of the Five Thousand and re- 
store their traditional institutions in full.

In 406, as captain of a ship, Theramenes 
took part in the naval victory over the Pelo­
ponnesians at the islands of Arginusae off the 
west coast of Asia Minor. Retuming to Athens 
after the battle, he led agitation against the 
eight generals who had commanded in the 
engagement; the six who retumed to Athens 
were condemned for negligence in not having 
picked up survivors from the ships disabled in 
the battle and were executed.

In the winter of 405-404, when the Pelo­
ponnesians besieged Athens, Theramenes had 
himself dispatched to negotiate with Lysander. 
He stayed away for three months while Athens 
was being reduced to starvation. Then he 
headed the embassy that negotiated the terms 
of capitulation to the Spartans.

Theramenes was a leading member of the 
Board of Thirty, the so-called Thirty Tyrants, 
whom Lysander set up to rule the conquered 
city soon after the capitulation. A split de­
veloped between Theramenes and Critias, an­
other of the leaders. Critias induced the Thirty 
to put Theramenes to death by forcing him to 
drink hemlock.
Therapeutae, Greek t h e r a p e u t a i  (“Heal- 
ers,” or “Attendants”), singulär t h e r a p e u t e s , 
Jewish sect of ascetics closely resembling the 
Essenes, believed to have settled on the shores 
of Lake Mareotis in the vicinity of Alexandria, 
Egypt, during the Ist Century a d . The only 
original account of this community is given in 
De vita contemplativa (On the Contemplative 
Life), attributed to Philo of Alexandria. Their 
origin and fate are both unknown. The sect 
was unusually severe in discipline and mode 
of life. According to Philo, the members, both 
men and women, devoted their time to prayer 
and study. They prayed twice every day, at 
dawn and at evening, the interval between be­
ing spent entirely on spiritual exercise. They 
read the Holy Scriptures, from which they 
sought wisdom by treating them as allegorical, 
believing that the words of the literal text were 
Symbols of something hidden. Attendance to 
bodily needs, such as food, was entirely rele- 
gated to the hours of darkness.

Members of the community lived near one 
another in separate and scattered houses. Each 
house contained a chamber, or sanctuary, con- 
secrated to study and prayer. The Therapeutae 
had, in addition to the Old Testament, books 
composed by the founders of their sect on the 
allegorical method of interpreting Scripture. 
Philo’s account refers to the composition of 
“new psalms” to God in a variety of metres 
and melodies. For six days a week, members 
lived apart, seeking wisdom in solitude. On 
the sabbath they met in the common sanctu­
ary, where they listened to a discourse by the 
member most skilled in their doctrines and 
then ate a common meal of coarse bread and 
a drink of spring water. The sect revered the 
number 7 and its square, but the most sacred 
of numbers was 50. Thus, on the eve of the 
50th day they observed an all-night festival,

with a discourse, hymn singing, and a meal, 
followed by a sacred vigil.

The main distinction between the Therapeu­
tae and the Essenes is that the latter were 
anti-intellectual, while “wisdom,” Philo says, 
was the main objective of the Therapeutae. 
The Therapeutae shared with the Essenes a 
dualistic view of body and soul.
therapeutic radiology: see radiation ther- 
apy.
therapeutics, treatment and care of a patiënt 
for the purpose of combatting disease or alle- 
viating pain or injury.

A brief treatment of therapeutics follows. For 
füll treatment, see m a c r o p a e d i a : Diagnosis 
and Therapeutics.

Therapeutics involves a wide variety of tech­
niques, including the use of drugs, surgery, 
radiation, mechanical devices, and psychiatry. 
In conventional modern medicine, therapeutic 
concepts and techniques are incorporated into 
such therapeutic specialties as pharmacology, 
immunology, preventive medicine, psychiatry, 
psychotherapy, and radiology.

The scope of therapeutics is broad, as in­
dicated by the many types of therapy. In­
cluded are surgical therapy, the correction or 
removal of diseased tissues by surgical O p­
eration; biologie therapy, which involves the 
use of biologie products, such as serums, vac­
cines, and antitoxins; chemotherapy, the use 
of pure Chemicals to attack specific diseases; 
diathermic therapy, the use of high-frequency 
electrical equipment; radiation therapy, the 
use of X-rays and radioactive isotopes to de­
stroy diseased tissues; and endocrine therapy, 
the use of hormones. Other forms of therapy 
make use of gold, heat, high-frequency sound 
(ultrasound), oxygen at normal pressure or at 
high pressure, infrared rays, ultraviolet rays, 
hypnosis, water baths (hydrotherapy), antico- 
agulants, vitamins, aerosol mists, and seawa- 
ter (thalassotherapy). Still other forms include 
musical therapy, physical therapy, and occu- 
pational therapy.

The application of measures to prevent and 
eure disease goes back to early human history; 
through trial and error; people found much of

were purified, specific measures against dis­
ease were developed, diseases were identified, 
and techniques for diagnosis, treatment, and 
prevention of disease were found. Some of 
these discoveries were serendipitous. Thus, Sir 
Alexander Fleming found penicillin in 1928 
by observing the growth of mold on bacte- 
ria-growing media in his bacteriologie labora- 
tory, and Gerhard Domagk, while searching in 
1932 for better dyes for woolen goods, found 
the precursor to the sulfa drugs.

The development of more and purer drugs 
was an important factor, as was an under- 
standing of the specificity of drug action. For­
merly, a “shotgun approach” to therapy was 
often used. Today, however, the physician can 
choose the type of anesthetic agent that is best 
for a certain type of Operation, the best type of 
drug for sleeplessness and pain, and the type 
of drug best suited to control muscle spasm, 
high blood pressure, allergy, or infection.

In addition to improved technology and in­
creased understanding of drugs and the hu­
man organism, much of the development of 
modern therapeutics was due to the work of 
individuals such as Florence Nightingale and 
Joseph Lister who brought attention to bear 
on hygiene, health education, hospital facili- 
ties, surgical techniques, transportation of the 
sick and injured, and other related factors.
therapsid, any member of a major order 
(Therapsida) of reptiles of Permian and Tri- 
assic time (280,000,000 to 190,000,000 years 
ago). Therapsids were the stock that gave rise 
to mammals. As early as the preceding Car- 
boniferous Period (from 345,000,000 to 280,- 
000,000 years ago), there appeared a distinct 
evolutionary line, beginning with the archaic 
mammal ancestors, order Pelycosauria, and 
leading toward mammals. From one pely- 
cosaur family sprang the therapsids.

Primitive therapsids are present as fossils in 
Middle Permian deposits of the Soviet Union; 
later forms are known from every continent 
except Australia but are commonest in the 
Late Permian and Early Triassic of South 
Africa. The limbs and limb girdles were mod- 
ified for four-footed locomotion. The skull, as 
in mammals, had a single opening in the tem­

(Right) Dicynodont { K a n n e m e y e r i a ) ,  a herbivorous therapsid, being 
attacked by a pack of cynodonts (C y n o g n a t h u s ), carnivorous therapsids; 
detail of a restoration of Triassic time in South Africa by Charles R. 
Knight
By courtesy of the Field Museum of Natural History, Chicago, and the artist, Charles R. Knight

therapeutic value in plants, animals, and min- 
erals. With the advent of modern medicine, 
accidental discoveries, keen observations, and 
careful study resulted in useful findings. For 
example, the value of digitalis for heart dis­
eases was learned by a physician in England 
investigating a brew made from foxglove, and 
the usefulness of Epsom salts was demon- 
strated when a farmer became curious as to 
why his cattle would not drink from a certain 
well. Many techniques, such as cupping, were 
tried widely and ultimately discarded.

Following basic Chemical and physical find­
ings in the 19th Century, modem chemother­
apy and therapeutics were bom. Major contri- 
butions were made by Louis Pasteur, Robert 
Koch, and Paul Ehrlich, among others. Drugs

poral region, bounded below by a bony arch. 
In most species the teeth were differentiated 
into mammal-like nipping incisors, large stab- 
bing canines, and a series of grinding cheek 
teeth. The lower jaw, however, was reptilian 
in stmcture, being composed of seven bones 
instead of one as in mammals, and had a 
different, primitive articulation with the skull. 
In advanced forms, as in mammals, there was 
a bony palate in the roof of the mouth.

A notable therapsid side branch was that of 
the herbivorous dicynodonts (two-tuskers), in 
which upper canines were retained but the 
other teeth were replaced by a homy bill. 
Among carnivorous therapsids, gorgonopsians 
and therocephalians were charaeteristic of the 
Permian, and cynodonts and bauriamorphs



were advanced Triassic representatives. A few 
therapsids were still present in the Late Trias­
sic and even into the Jurassic, but most had 
by then become extinct or had evolved into 
primitive mammals.
Theraväda (Päli: “Way of the Elders”), ma­
jor form of Buddhism prevalent in Sri Lanka, 
Burma, Thailand, Kampuchea (Cambodia), 
and Laos.

Theraväda, like all other Buddhist schools, 
claims to adhere most closely to the original 
doctrines and practices taught by the Buddha. 
Theravädins accept as authoritative the Päli 
canon of ancient Indian Buddhism and tracé 
their sectarian lineage back to the Elders (San­
skrit Sthaviras; Päli Theras), who followed in 
the tradition of the senior monks of the first 
Buddhist sahgha, or community.

During the early centuries following the death 
of the Buddha, the community broke up into 
several sects that, in the beginning, differed 
little from one another, as far as is known 
(see eighteen schools). The first Separation oc- 
curred in the 4th Century b c  at the time of 
the second council, when a group broke away 
from the Sthaviravädins and became known 
as the Mahäsanghika. A second major schism 
occurred when the Sarvästivädins (who hold 
that “all is real”) separated from the Vibhajya- 
vädins (adherents of the Doctrine of Distinc- 
tions), presumably the Sthaviravädins. Those 
Vibhajyavädins distributed geographically in 
Southern India and Sri Lanka became known 
as the Theravädins (the Päli form of Stha­
viravädins). During the reign of the emperor 
Asoka (3rd Century b c ) ,  the Theraväda school 
traveled to Sri Lanka, where it divided into 
three subgroups, known after their monastic 
centres as the Mahävihärika, the Abhayagiri- 
kä, and the Jetavanïya. The Theraväda form 
of Buddhism gradually spread eastward, be- 
coming dominant in Burma in the late 1 lth 
Century and in Cambodia and Laos by the 
13th and 14th centuries.
Theraväda Buddhism tends toward a con­

servative, orthodox interpretation of the Bud­
dha’s teaching. The ideal Theraväda Buddhist 
is the arhat (Päli arahant), or perfected saint, 
who attains Enlightenment through his own 
efforts. The role of the layman and monk 
are clearly differentiated by the Theravädins, 
who do not consider it possible to attain En­
lightenment while living the life of a layman. 
Theravädins profoundly revere the historical 
Buddha as a perfected master but do not pay 
homage to the numerous celestial Buddhas 
and bodhisattvas worshipped in Mahäyäna 
temples.
theremin, also called t h e r e m i n v o x , or 
e t h e r o p h o n e , electronic musical instrument 
invented in 1920 in the Soviet Union by Leon 
Theremin. It consists of a box with radio tubes 
producing oscillations at two sound-wave fre- 
quencies above the range of hearing; together, 
they produce a lower audible frequency equal 
to the difference in their rates of Vibration. 
Pitch is controlled by moving the hand or 
a baton toward or away from an antenna 
at the right rear of the box. This movement 
alters one of the inaudible frequencies. Har­
monies, or component tones, of the sound 
can be filtered out, allowing production of 
several tone colours over a range of six oc- 
taves. The American composer Henry Cowell 
and the French-American composer Edgard 
Varèse have written for the theremin.
Theresa of Lisieux, Saint, also called
SA IN T TH ER ESA  O F TH E C H IL D  JE S U S, Or TH E  
LITTLE FLOW ER, F r e n c h  SA IN T E  TH ÉR ÈSE DE  
LISIE U X , Or SA IN TE TH ÉR ÈSE D E  L ’E N F A N T -
j é s u s , o r  l a  PETITE f l e u r , original name 
M A R IE -FR A N C O ISE -T H É R È SE  M A R T IN  (b. Jan.
2, 1873, Alengon, Fr.—d. Sept. 30, 1897, 
Lisieux; canonized 1925; feast day October 
1), Carmelite nun whose service to her order, 
although outwardly unremarkable, was later

recognized for its exemplary spiritual accom- 
plishments.

She moved with her family to Lisieux in 
1877 and was raised by her older sisters and 
an aunt. In the deeply religious atmosphere 
of her home, her piety developed early and 
intensively. At the age of 15, after having 
been refused admission a year earlier, she en­
tered the Carmelite convent at Lisieux. While 
she continued to sulfer from depression, scru- 
ples—a causeless feeling of guilt—and, at the 
end, religious doubts, she kept the rule to 
perfection and maintained a smiling, pleasant, 
and unselfish manner at the convent. Before 
her death from tuberculosis she acknowledged 
that because of her difficult nature not one 
day had ever passed without a struggle. Her 
burial site at Lisieux became a place of pil-

St. Theresa
BBC Hulton Picture Library

grimage, and a basilica bearing her name was 
built there (1929-54).

The story of Theresa’s spiritual development 
was related in a collection of her epistolary 
essays, written by order of the prioress and 
published in 1898 under the title Histoire 
d ’une äme (“Story of a Soul”). Her popularity 
is largely a result of this work. The best En­
glish translation is that by R.A. Knox (1958). 
St. Theresa defined her doctrine of the Little 
Way as “the way of spiritual childhood, the 
way of trust and absolute surrender.”
Theresienstadt, Czech t e r e z i n , town in 
northem Bohemia, Czechoslovakia, founded 
in 1780 and used from 1941 to 1945 by Nazi 
Germany as a walled ghetto, or concentra- 
tion camp, for Jews. Shipment of Jewish cap- 
tives into Theresienstadt began in November
1941. After the entire non-Jewish population 
of 3,700 was evacuated in July 1942, thou- 
sands of German, Austrian, and Czech Jews 
began arriving monthly, giving Theresienstadt 
a peak population of 53,004 in September
1942. Jews from other parts of Europe, no- 
tably Denmark and The Netherlands, came 
thereafter; but the mass influx subsided in 
late 1943 as the death camps in Poland grew 
larger. Of the total numbers of inmates from 
1941 to 1945 (about 141,000), about 33,500 
died in the dense crowding of the ghetto, and
88,000 were shipped on to the extermination 
camps, especially Auschwitz.

After World War II, Theresienstadt was res- 
urrected as a Czech town, under its Czech 
name, Terezin, and became notable for furni- 
ture and knitwear manufacturing.
Thériault, Yves (b. Nov. 28, 1916, Quebec 
City, Que., Can.—d. Oct. 20, 1983, Montre­
al?), one of the most prolific writers in Canada, 
with some 1,300 radio and television scripts 
and some 50 books to his credit. He was 
hailed as a literary genius after the publica- 
tion of Agaguk (1958), a poignant tale about 
an Eskimo family faced with the white man’s 
code of law.

Thériault, who dropped out of school at
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the age of 15, held a variety of jobs be­
fore becoming a writer for the National Film 
Board (1943-45) and Radio Canada (1945-
50). Some of his other works include Aaron
(1954), which explored the problems faced by 
a Jewish family in a Gentile world; Ashini 
(1960), a lyrical tale of the last chief of the 
Montagnais to live by ancestral customs; and 
N ’Tsuk (1968), the life story of a 100-year- 
old Eskimo woman. Thériault’s works were 
widely translated and eamed him numerous 
awards.
thermae, complex of rooms designed for pub­
lic bathing, relaxation, and social activity that 
was developed to a high degree of sophistica- 
tion by the ancient Romans. Although public 
baths are known to have existed in early Egyp­
tian palaces, remains are too fragmentary to 
permit complete analysis of Egyptian types. 
Bathing occupied an important place in the 
life of the Greeks, as indicated by the remains 
of bathing rooms in the palace of Knossos 
(begun c. 1700 b c ) .  The standardized archi- 
tectural type of the thermae, however, was 
not developed until the Romans designed the 
great imperial thermae—Baths of Titus ( a d  
81), Baths of Domitian (95), Trajan’s Baths 
(c. 100), Baths of Caracalla (217), and the 
Thermae of Diocletian (c. 302).

The general scheme consisted of a large open 
garden surrounded by subsidiary club rooms 
and a block of bath chambers either in the 
centre of the garden, as in the Baths of Cara­
calla, or at its rear, as in the Baths of Titus. 
The main block contained three large bath 
chambers—the frigidarium, calidarium (cal- 
darium), and tepidarium—smaller bathrooms, 
and courts. Service was furnished by means 
of underground passageways, through which 
slaves could move swiftly without being seen. 
For lighting and for the roofing of the enor- 
mous rooms, the Romans developed an inge- 
nious system of clerestory Windows (windows 
in or near the roof or vault).

Modem discoveries of ancient sculpture in 
the Roman baths, such as the Laocoon group 
from the Baths of Caracalla in Rome, indi- 
cate the richness of the furnishings. Floors 
were marble or mosaic; walls were apparently 
sheathed with marble to a considerable height 
and decorated above with stucco reliefs and 
mosaic. Gilt bronze was used freely for doors, 
capitals (the crowning member of a classical 
column), and window sereens. This type of 
imperial bathing establishment was repeated 
in its essential form, but on a smaller scale, 
throughout the Roman Empire.

Although there is disagreement among schol­
ars about the exact order of bathing activities, 
the Roman technique of bathing is thought to 
have followed a somewhat standardized pat- 
tern. The bather probably first entered the 
apodyterium, where he undressed. He was 
then anointed with oil in the elaeothesium, or 
unctuarium, before entering a room or court, 
where he indulged in rigourous exercise. After 
this activity, he proceeded to the calidarium 
(hot room) and to the sudatorium, or lacon- 
icum (steam room), where his body was prob­
ably scraped of its accumulation of oil and 
perspiration with a curved metal implement 
called a strigil. The bather then moved to the 
tepidarium (warm room) and afterward to the 
frigidarium (cold room), where there was fre­
quently a swimming pool. The bathing process 
was completed after the body was once more 
anointed with oil.

Roman baths varied in size from those in 
the larger, private houses to the great pub­
lic thermae. The essential features present in 
all types of thermae were an adequate Sys­
tem of furnishing hot, tepid, and cold water; 
the hearing of the hot portions of the bath, 
and sometimes also the tepidarium, by the
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circulation of smoke and heated air from a 
fire under the floor through the hollow walls 
(see also hypocaust); and adequate basins for 
warm and cold water in the hot bath.

As a rule, men and women bathed sepa- 
rately. Mixed bathing is first recorded in the 
Ist Century a d , by the Roman scholar Pliny 
the Elder. The practice, which seems to have 
been largely restricted to courtesans, was con­

demned by respectable citizens and prohibited 
by the emperors Hadrian and Marcus Aure- 
lius.
Thérmai, Gulf of, Modem Greek t h e r m a ï -  
k ó s  k ó l p o s , English t h e r m a i c  g u l f , large 
gulf of the Aegean Sea in northeastem Greece 
between Thessaly, Macedonia, and the Chal- 
cidice peninsula. Up to 60 mi (100 km) long 
northwest-southeast and about 40 mi wide 
at its broadest point, at the isthmus of Kas­
sandra, it narrows in the extreme northeast 
into the Kólpos Thessalonikis (Saloniki Bay), 
which is about 10 mi long by 5 mi wide. At 
the head of the bay lies the port of Thessa­
loniki, the second largest city and industrial 
centre of Greece.

The gulfs mountainous or marshy coasts 
provide few natural harbours, and there are 
no major cities or ports. Paralia (Vromóska- 
la), the port of Katerini, a tobacco centre of 
the plain of Pieria, is an exception. Néa Mik- 
hanióna is a small port on the Chalcidice. Just 
north of Paralia, an area of large salt pans, 
is the Toüzla Marsh, the silted-up harbour of 
ancient Pydna, near which the Romans de- 
feated the last Macedonian king, Perseus, in 
168 b c .
The Kólpos Thessalonikis receives the Galli- 

kós Potamós (river) and a secondary stream of 
the Chalcidice; the northem basin of the Gulf 
of Thérmai receives three major rivers: the 
Vardar (Axiós); the Loudhiäs, which has been 
completely canalized, and the Aliäkmon. The 
Piniós debouches into the Gulf of Thérmai 
just north of Akra (cape) Dhermatas. A ship 
canal (completed 1937) through the isthmus 
of Kassandra links the Thermaïkós with the 
Kólpos Kassändras to the east.

thermal, current of air rising from a locally 
hot patch of ground. See updraft and down- 
draft.
thermal conduction, transfer of energy (heat) 
arising from temperature differences between 
adjacent parts of a body.

Thermal conductivity is attributed to the ex- 
change of energy between adjacent molecules 
and electrons in the conducting medium. The 
rate of heat flow in a rod of material is pro­
portional to the cross-sectional area of the rod

and to the temperature difference between the 
ends and inversely proportional to the length; 
that is the rate H equals the ratio of the cross 
section A of the rod to its length /, multiplied 
by the temperature difference (T2 — T{) and by 
the thermal conductivity of the material, des- 
ignated by the constant k. This empirical re- 
lation is expressed as: H = — k(A/l)(T2 — T{). 
The minus sign arises because heat flows al- 
ways from higher to lower temperature.

A substance of large thermal conductivity k 
is a good heat conductor, whereas one with 
small thermal conductivity is a poor heat 
conductor or good thermal insulator. Typi- 
cal values are 0.093 kilocalories/second-me- 
tre-°C for copper (a good thermal conductor) 
and 0.00003 kilocalories/second-metre°C for 
wood (poor thermal conductor).

Articles are alphabetized word by word, 
not letter by letter

thermal energy, intemal energy present in 
a system in a state of thermodynamic equi- 
librium by virtue of its temperature. Thermal 
energy cannot be converted to useful work as 
easily as the energy of Systems that are not in 
States of thermodynamic equilibrium. A flow­
ing fluid or a moving solid, for example, pos- 
sesses energy that can be converted to work in 
some mechanical device, such as a windmill 
or a waterwheel, but the same fluid or solid 
in a thermodynamic equilibrium state having 
the same energy (as thermal energy) can do 
no work unless it is combined with another 
substance at a different temperature, as in a 
heat engine.

thermal expansion, the general increase in 
the volume of a material as its temperature 
is increased. It is usually expressed as a frac- 
tional change in dimensions or volume per 
unit temperature change; a linear expansion 
coëfficiënt is usually employed in describing 
the expansion of a solid, while a volume ex­
pansion coëfficiënt is more useful for a liquid 
or a gas. If a crystalline solid is isometric (has 
the same structural configuration throughout), 
the expansion will be uniform in all dimen­
sions of the crystal. If it is not isometric, there 
may be different expansion coefficients for 
different crystallographic directions, and the 
crystal will change shape as the temperature 
changes.

In a Condensed medium, there is a dy- 
namic balance between the cohesive forces 
holding the atoms or molecules together and 
the conditions created by temperature; higher 
temperatures imply greater distance between 
atoms. Expansion coefficients are specific for 
each material because the magnitudes of the 
bonding forces are specific.
thermal fusion, also called m e l t i n g , change 
of a solid into a liquid when heat is applied. 
In a pure crystalline solid, this process occurs 
at a fixed temperature called the melting point 
(q. v.); an impure solid generally melts over a 
range of temperatures below the melting point 
of the principal component. Amorphous (non- 
crystalline) substances such as glass or pitch 
melt by gradually decreasing in viscosity as 
temperature is raised, with no sharp transition 
from solid to liquid.

The structure of a liquid is always less or­
dernd than that of the crystalline solid and, 
therefore, the liquid commonly occupies a 
larger volume. The behaviour of ice, which 
floats on water, and of a few other substances 
are notable exceptions to the usual decrease 
in density upon melting.

Thermal fusion of a given mass of a solid re- 
quires the addition of a characteristic amount 
of heat, the heat of fusion. In the reverse 
process, the freezing of the liquid to form 
the solid, the same quantity of heat must 
be removed. The heat of fusion of ice, the 
heat required to melt one gram, is about 80 
calories; this amount of heat would raise the 
temperature of a gram of liquid water from 
the freezing point (0° C, or 32° F) to 80° C 
(176° F).
thermal junction (device): see thermocouple.
thermal neutron, any free neutron (one that 
is not bound within an atomic nucleus) that 
has an average energy of motion (kinetic en­
ergy) corresponding to the average energy of 
the particles of the ambient materials. Rela- 
tively slow and of low energy, thermal neu- 
trons exhibit properties, such as large cross 
sections (q.v.) in fission, that make them de- 
sirable in certain chain-reaction applications. 
Furthermore, the long de Broglie wavelengths 
of thermal neutrons make them valuable for 
certain applications of neutron opties. Ther­
mal neutrons are produced by slowing down 
more energetic neutrons in a substance called 
a moderator after they have been ejected from 
atomic nuclei during nuclear reactions such 
as fission.

Quantitatively, the thermal energy per parti­
ele is about 0.025 electron volt—an amount 
of energy that corresponds to a neutron speed 
of about 2,000 metres per second and a 
neutron wavelength of about 2 X 10"10 metre 
(or about two angstroms). Because the wave­
length of thermal neutrons corresponds to the 
natural spacings between atoms in crystalline 
solids, beams of thermal neutrons are ideal for 
investigating the structure of crystals, particu­
larly for locating positions of hydrogen atoms, 
which are not well located by X-ray diffrac- 
tion techniques. Also, thermal neutrons are 
required for inducing nuclear fission in natu-

P l a n  o f  t h e  T h e r m a e  o f  D i o c l e t i a n ,  R o m e ,  c .  3 0 2

(A) Vestibules, (B) apodeteria, (C) ephebeum , (D) quiet rooms, (E) bathroom suites, 
(F) entrances, (G) exedra, (H) tepidarium
From Sir Bannister, A History of Architecture on the Comparative M ethod



rally occurring uranium-235 and in artificially 
produced plutonium-239 and uranium-233.
thermal radiation, process by which energy, 
in the form of electromagnetic radiation, is 
emitted by a heated surface in all directions 
and travels directly to its point of absorption 
at the speed of light; thermal radiation does 
not require an intervening medium to carry 
it.

Thermal radiation ranges in wavelength from 
the longest infrared rays through the visible- 
light spectrum to the shortest ultraviolet rays. 
The intensity and distribution of radiant en­
ergy within this range is governed by the 
temperature of the emitting surface. The total 
radiant heat energy emitted by a surface is 
proportional to the fourth power of its abso­
lute temperature (the Stefan-Boltzmann law).

The rate at which a body radiates (or ab- 
sorbs) thermal radiation depends upon the 
nature of the surface as well. Objects that are 
good emitters are also good absorbers (Kirch- 
hoff’s radiation law). A blackened surface is 
an excellent emitter as well as an excellent 
absorber. If the same surface is silvered, it be- 
comes a poor emitter and a poor absorber. A 
blackbody is one that absorbs all the radiant 
energy that falls on it. Such a perfect absorber 
would also be a perfect emitter.

The heating of the Earth by the Sun is an 
example of transfer of energy by radiation. 
The heating of a room by an open-hearth fire- 
place is another example. The flames, coals, 
and hot bricks radiate heat directly to the ob- 
jects in the room with little of this heat being 
absorbed by the intervening air. Most of the 
air that is drawn from the room and heated 
in the fireplace does not reenter the room in 
a current of convection but is carried up the 
chimney together with the products of com- 
bustion.
thermal spring: see hot spring.
thermal window, also called therm win- 
dow , in Classical architecture, semicircular 
window divided into three sections by two 
mullions, or vertical strips. The base of the 
central section of a thermal window is wider 
than that of its two side sections. The thermal 
window is frequently featured in Renaissance 
architecture of the 16th Century. Because it 
was especially populär in the works of the 
influential 16th-century Italian architect An­
drea Palladio, it has come to be known as a 
Palladian motif.

The Italians adapted the form of the thermal 
window from a large, three-part window in 
the central hall of the Thermae, or Baths, of 
Diocletian, which were built in Rome in ad 
302; this accounts for its other name, the Dio­
cletian window. Thermal Windows may also 
be found in the works of architects of the 
Renaissance revival of the late 19th and early 
20th centuries.
thermel (device): see thermocouple.
Thermidorian Reaction, in the French Rev­
olution, the revolt initiated on 9 Thermidor, 
year II (July 27, 1794), which resulted in the 
fall of Maximilien Robespierre and the col- 
lapse of revolutionary fervour and the Reign 
of Terror in France. By June of 1794 France 
had become fully weary of the mounting 
executions (1,300 in June alone), and Paris 
was alive with rumours of plots against Ro­
bespierre, member of the ruling Committee 
of Public Safety and leading advocate of the 
Terror. On 8 Thermidor (July 26) he gave a 
speech füll of appeals and threats. The next 
day, the deputies in the National Convention 
shouted him down and decreed his arrest. 
He was arrested at the Hotel de Ville, along 
with his brother Augustin, Frangois Hanriot, 
Georges Couthon, and Louis de Saint-Just. 
The same guillotine that on 9 Thermidor 
executed 45 anti-Robespierrists executed, in 
the following three days, 104 Robespierrists,

inaugurating a brief “White Terror” against 
Jacobins throughout France.

The coup was primarily a reassertion of the 
rights of the National Convention against the 
Committee of Public Safety and of the nation 
against the Paris Commune. It was followed 
by the disarming of the committee, the empty- 
ing of the prisons, and the purging of Jacobin 
clubs. The Directory that followed was neither 
authoritarian nor republican. Social and polit­
ical life became freer, more extravagant, and 
more personally corrupt. There was a splurge 
of fashion and a conspicuous consumption of 
bourgeois wealth.
thermionic emission, also called the edison 
effect, discharge of electrons from heated 
materials, widely used as a source of electrons 
in conventional electron tubes (e.g., television 
picture tubes) in the fields of electronics and 
Communications. The phenomenon was first 
observed (1883) by Thomas A. Edison as a 
passage of electricity from a filament to a plate 
of metal inside an incandescent lamp.

The heated sources of electrons are generally 
metals (for example, tungsten), metals sparsely 
contaminated with another metal (tungsten 
impregnated with a barium compound), or 
compounds that behave like metals or semi- 
conductors. The emitting material is often in 
the form of a hairpin-shaped filament that is 
heated directly as part of an electric circuit or 
in the form of a cylinder that is heated indi- 
rectly by a separate filament running along its 
axis.

In thermionic emission, the heat supplies 
some electrons with at least the minimal en­
ergy required to overcome the attractive force 
holding them in the structure of the metal. 
This minimal energy, called the work func- 
tion, is characteristic of the emitting material 
and the state of contamination of its surface.

At high temperatures, some metals emit pos­
itive ions, too; that is, some of their surface 
atoms devoid of at least one electron are evap- 
orated into the surrounding space. See also 
field emission.
thermionic power Converter, also called
THERMIONIC GENERATOR, THERMIONIC POW­
ER GENERATOR, Or THERMOELECTRIC ENGINE, 
any of a dass of devices that convert heat 
directly into electricity rather than first chang- 
ing it to some other form of energy.

A brief treatment of thermionic devices fol­
lows. For füll treatment, see macropaedia: 
Energy Conversion.

Thermionic devices consist of evacuated or 
plasma-filled cells in which electrons are boiled 
out of a hot cathode and collected at the 
cooler anode. In 1883 the American inven- 
tor Thomas A. Edison applied for a patent 
on a direct-conversion device that employed 
thermionic emission, although at the time he 
was not aware of the physical principles of the 
device. The Edison tube, which proved very 
inefficiënt, was essentially a carbon-filament 
light bulb into which an extra electrode had 
been inserted. No systematic effort was made 
to develop practical thermionic Converters un­
til the mid-1950s, at which time the impetus 
of space exploration awakened considerable 
interest in their potential. Thermionic Con­
verters seem particularly well suited as an 
electrical-power source for deep-space probes 
and various other space vehicles. Unlike con­
ventional heat-power devices (e.g., Rankine 
and Stirling cycle power plants), they have no 
rotating or reciprocating components, thereby 
eliminating the need for frequent mainte- 
nance. Moreover, heat for thermionic devices 
may come from any convenient source; it may 
be solar, Chemical, or nuclear in origin. Other 
advantages include low system weight and the 
ability to withstand acceleration higher than 
30 times the force of gravity. In addition, their 
high efficiency makes them suitable energy 
sources for use in low-power radio transmit- 
ters and for other applications in remote and
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hostile terrestrial environments (e.g., undersea 
operations).

There are two principal types of thermionic 
devices—the vacuum Converter and the gas- 
filled Converter. The first variety has a vacuum 
gap of about 0.025 mm (0.001 inch) or less 
between the component electrodes. After the 
electron gas has been boiled out of the heated 
cathode (at temperatures from 1,000 to 2,500 
K), it is passed through this gap to the com- 
paratively cool anode, where it is Condensed. 
The electron gas then passes through an ex- 
temal circuit and back to the cathode side to 
deliver electric power. The vacuum Converter 
has only had limited practical applications.

The second type of thermionic Converter is 
filled with the vapour of such metals as cesium, 
rubidium, or potassium. Those containing ce­
sium are the most efficiënt because cesium has 
a particularly low ionization potential (3.87 
electron volts). As soon as electrons escape 
from the cathode, they are accelerated by the 
potential generated by cesium ions immedi- 
ately outside of that electrode. A few of the 
electrons help to produce ions, but most of 
them flow through the almost neutral plasma 
to the anode, with negligible energy loss.
thermistor, electrical-resistance element 
made of a semiconducting material consist- 
ing of a mixture of oxides of manganese 
and nickel; its resistance varies with temper­
ature. Thermistors (temperature-sensitive, or 
thermal, resistors) are used as temperature- 
measuring devices and in electrical circuits 
to compensate for temperature variations of 
other components. They are also used to 
measure radio-frequency power and radiant 
power, such as infrared and visible light.
Thermit, also spelled Thermite, powdered 
mixture used in incendiary bombs, in the re- 
duction o f metals from their oxides, and as a 
source o f heat in welding iron and steel and 
in foundry work.

The powder consists of aluminum and the 
oxide of a metal such as iron. When ignited 
or heated, it gives off an enormous amount of 
heat as a result of the Chemical combination 
of the aluminum with the oxygen of the ox­
ide. The reaction temperature is estimated to 
be about 2,400° C (4,400° F).

Thermit was discovered by a German 
chemist, Hans Goldschmidt, in 1895. A U.S. 
patent granted in 1897 related principally to 
the use of aluminum as a reducing agent for 
producing metals free of carbon. The term 
is a registered trade name of Thermex Met- 
allurgical Inc. The metal formed in the pro­
cess is carbon-free but usually contains small 
amounts of aluminum.
thermocline, oceanic water layer in which 
water temperature decreases rapidly with in- 
creasing depth. A widespread permanent ther­
mocline exists beneath the relatively warm, 
well-mixed surface layer, from depths of about 
200 m (660 feet) to about 1,000 m (3,000 
feet), in which interval temperatures dimin- 
ish steadily. The deep waters below the ther­
mocline layer decrease in temperature much 
more gradually toward the seafloor. In lati­
tudes marked by distinct seasons, a seasonal 
thermocline at much shallower depths forms 
during the summer as a result of solar heating, 
and it is destroyed by diminished insolation 
and increased surface turbulence during the 
winter. Water density is governed by temper­
ature and salinity; consequently, the thermo­
cline coincides generally with the pycnocline, 
or layer in which density increases rapidly 
with depth. The middle layer of water in a 
lake or reservoir during the summer is also 
called a thermocline.
thermocouple, also called thermal junc-
TION, THERMOELECTRIC THERMOMETER, Or
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TH E R M E L , a temperature-measuiing device 
consisting of two wires of different metals 
joined at each end. One junction is placed 
where the temperature is to be measured, and 
the other is kept at a constant lower tempera-

metal A

measuring or 
"hot" junctior

reference or 
"cold” junction

metal B

Elements of a therm ocouple
From M cGraw-Hill Encyclopedia o f Science and Technology. 
Copyright 1971. Used with permission of McGraw-Hill Book 
Company

ture. A measuring instrument is connected in 
the circuit. The temperature difference causes 
the development of an electromotive force 
(known as the Seebeck effect) that is approxi- 
mately proportional to the difference between 
the temperatures of the two junctions. Tem­
perature can be read from Standard tables, or 
the measuring instrument can be calibrated to 
read temperature directly.

Any two different metals or metal alloys ex- 
hibit the thermoelectric effect, but only a few 
are used as thermocouples—e.g., antimony 
and bismuth, copper and iron, or copper and 
constantan (a copper-nickel alloy). Usually 
platinum, either with rhodium or a platinum- 
rhodium alloy, is used in high-temperature 
thermocouples.

A thermopile is a number of thermocouples 
connected in series; its results are comparable 
to the average of several temperature readings. 
A series circuit also gives greater sensitivity.
thermodynamic equilibrium, condition or 
state of a thermodynamic System, the prop- 
erties of which do not change with time and 
that can be changed to another condition only 
at the expense of effects on other Systems. For 
a thermodynamic equilibrium System with 
given energy, the entropy is greater than that 
of any other state with the same energy. For a 
thermodynamic equilibrium state with given 
pressure and temperature, the Gibbs free en­
ergy is smaller than that of any other state 
with the same pressure and temperature.
thermodynamics, systematic study of the re- 
lationship between heat, work, temperature, 
and energy, now encompassing the general be- 
haviour of physical Systems in a condition of 
equilibrium or close to it. It is a fundamental 
part of all the physical Sciences.

A brief treatment of thermodynamics fol­
lows. For full treatment, see macropaedia: 
Thermodynamics, Principles of.

A central consideration of thermodynamics 
is that any physical System, whether or not 
it can exchange energy and material with its 
environment, will spontaneously approach a 
stable condition (equilibrium) that can be de- 
scribed by specifying its properties, such as 
pressure, temperature, or Chemical composi- 
tion. If the extemal constraints are changed 
(for example, if the System is allowed to ex- 
pand), then these properties will generally al­
ter. The Science of thermodynamics attempts 
to describe mathematically these changes and 
to predict the equilibrium conditions of the 
System.

The subject was developed in the 19th Cen­
tury, when much interest centred on the ques- 
tion of the efficiency of heat engines, in which 
heat is converted into useful work. In all such 
devices there is an irreversible dissipation of 
useful energy because heat can never be con­
verted to work with 100 percent efficiency.

The key concept in understanding these 
transformations is not energy but entropy. 
The law of Conservation of energy, known 
as the first law of thermodynamics, ensures 
that whenever energy is converted in form its 
total quantity remains unchanged. In thermo­

dynamics, interest centres on the usefulness 
of energy. Roughly speaking, ordered energy 
is useful, whereas disordered energy cannot be 
harnessed to do work. Thus, the energy stored 
in a battery is useful, whereas the energy from 
a fire that has dissipated into the environment 
is effectively lost. Entropy provides a mea- 
sure of the degree of disorderedness of energy. 
Disordered energy has a high entropy. When 
the entropy of a System reaches a maximum, 
the System is totally disordered and no further 
large-scale change will spontaneously occur. 
This is the condition of equilibrium.

The second law of thermodynamics States 
that, in a closed System, the entropy does not 
decrease. That is, if the System is initially in a 
low-entropy (ordered) state, its condition will 
tend to slide spontaneously toward a state of 
maximum entropy (disorder). For example, if 
two blocks of metal at different temperatures 
are brought into thermal contact, the unbal- 
anced temperature distribution (which repre- 
sents a partial ordering of the energy) rapidly 
decays to a state of uniform temperature as 
energy flows from the hotter to the colder 
block. Having achieved this state, the System 
is in equilibrium.

The approach to equilibrium is therefore 
an irreversible process. The tendency toward 
equilibrium is so fundamental to physics that 
the second law is probably the most universal 
regulator of natural activity known to Science.

An insight into entropy and the second law 
can be provided by the study of the mi­
croscopie constituents of matter (atoms and 
molecules). The temperature and pressure of 
a gas are traced to the agitation of the gas 
molecules. The entropie progress from order 
to disorder may then be viewed as an example 
of the general tendency of chaotic disruptions 
to disturb Organization and structure. Any 
System that is subject to random agitations 
will eventually attain its most disordered con­
dition.

The concept of temperature enters into ther­
modynamics as a precise mathematical quan­
tity that relates heat to entropy. The interplay 
of these three quantities is further constrained 
by the third law of thermodynamics, which 
deals with the absolute zero of temperature 
and its theoretical unattainability. Absolute 
zero (approximately —273° C) would corre- 
spond to a condition in which a System had 
achieved its lowest energy state. The third law 
States that as this minimum temperature is 
approached, the further extraction of energy 
becomes more and more difficult.
thermoelectric device, any of a dass of 
devices that either convert heat directly into 
electricity or transform electrical energy into 
pumped thermal power for heating or refriger- 
ation. Such devices are based on thermoelec­
tric effects involving interactions between the 
flow of heat and of electricity through solid 
bodies.

A brief treatment of thermoelectric devices 
follows. For full treatment, see macropaedia: 
Energy Conversion.

The first important thermoelectric phe- 
nomenon was discovered in 1821 by Thomas 
Johann Seebeck, a German physicist. Known 
as the Seebeck effect, this phenomenon con­
cerns the generation of an electric current or 
voltage in a circuit composed of two differ­
ent conducting materials in cases in which 
the junctions between them are maintained at 
different temperatures. The flow of heat from 
the hotter to the cooler junction produces a 
current.

Jean-Charles-Athanase Peltier of France dis- 
covered another important thermoelectric ef­
fect in 1834. He found that when a direct 
current flows through a circuit composed of 
different conductors, one junction between the 
materials is cooled while the other is heated, 
depending on the direction of the current flow. 
This phenomenon, called the Peltier effect, is

essentially the inverse of the Seebeck effect 
and constitutes the basis for thermoelectric 
refrigeration.

A third major thermoelectric effect was dis- 
covered by the English physicist William 
Thomson (later Lord Kelvin) during the mid- 
1950s. The Thomson effect involves the re­
versible generation of heat when a current 
flows in a single conductor along which there 
is a temperature gradiënt.

The first and for many years the only use­
ful thermoelectric device was the thermocou­
ple, an instrument for measuring temperature 
whose Operation is based on the Seebeck ef­
fect. Growing knowledge of solid-state physics 
in general and semiconductor materials in 
particular finally led to the development of 
practical thermoelectric-power generators and 
refrigeration Systems during the 1950s.

Thermoelectric devices have a variety of ap­
plications. Metallic thermocouples, for exam­
ple, are used in Science laboratories and in 
industry to measure and control temperature, 
particularly in furnaces and other inaccessi- 
ble or hazardous locations. Compact, durable 
thermoelectric generators are employed in re- 
mote equipment with moderate power re- 
quirements, such as telephone repeaters, 
Arctic weather stations, and unattended nav- 
igation buoys. Such devices have also been 
used aboard Earth-orbiting spacecraft, and in 
miniaturized form they have been employed 
as a power source for electronic cardiac pace­
makers.

Thermoelectric cooling devices are used for 
temperature control in various kinds of elec­
tronic equipment to improve performance. 
Other applications include the employment 
of thermoelectric coolers to preserve blood 
plasma and antibiotics during storage and 
transport.
thermokarst, land-surface configuration that 
results from the melting of ground ice in a 
region underlain by permafrost. In areas that 
have appreciable amounts of ice, small pits, 
valleys, and hummocks are formed when the 
ice melts and the ground settles unevenly. 
The size and form of the features depends 
on the nature and extent of the ice. In gen­
eral, regional thermokarst activity indicates an 
overall warming of the climate, whereas lo- 
calized thermokarst forms may be caused by 
the moving of heavy vehicles over permafrost, 
the introduction of agriculture, or deforesta- 
tion. Individual features have no characteris- 
tics that are exclusively due to thermokarst 
activity, and they are hard to distinguish from 
those formed by other means. Features result- 
ing from the melting of dead glacial ice are 
not classified as thermokarst forms.

Articles are alphabetized word by word, 
not letter by letter

thermoluminescence, emission of light from 
some minerals and certain other crystalline 
materials. The light energy released is derived 
from electron displacements within the crystal 
lattice of such a substance caused by previous 
exposure to high-energy radiation. Heating 
the substance at temperatures of about 450° 
C (842° F) and higher enables the trapped 
electrons to return to their normal positions, 
resulting in the release of energy. The intensity 
of the emission can be correlated to the length 
of time that a given substance was exposed to 
radiation; the longer the time allowed for the 
radiation to build up an inventory of trapped 
electrons, the greater the energy released. Be­
cause of this feature, thermoluminescence has 
been exploited as a means of dating various 
minerals and archaeological artifacts.
thermometry, the Science of measuring the 
temperature of a System or the ability of a Sys­
tem to transfer heat to another system. Tem­
perature measurement is important to a wide



range of activities, including manufacturing, 
scientific research, and medical practice.

A brief treatment of thermometry follows. 
For füll treatment, see macropaedia: Mea- 
surement and Observation, Principles, Meth- 
ods, and Instruments of.

The accurate measurement of temperature 
has developed relatively recently. The inven- 
tion of the thermometer is generally credited 
to Galileo. In his instrument, built about 1592, 
the changing temperature of an inverted glass 
vessel produced the expansion or contraction 
of the air within it, which in turn changed the 
level of the liquid with which the vessel’s long, 
openmouthed neck was partially filled. This 
general principle was perfected in succeeding 
years by experimenting with liquids such as 
mercury and by providing a scale to measure 
the expansion and contraction brought about 
in such liquids by rising and falling tempera­
tures.

By the early 18th Century as many as 35 
different temperature scales had been devised. 
The German physicist Daniel Gabriel Fahren­
heit in 1700-30 produced accurate mercury 
thermometers calibrated to a Standard scale 
that ranged from 32°, the melting point of 
ice, to 96° for body temperature. The unit of 
temperature (degree) on the Fahrenheit scale 
is Vi8o of the difference between the boiling 
(212°) and freezing points of water. The first 
centigrade scale (made up of 100 degrees) is 
attributed to the Swedish astronomer Anders 
Celsius, who developed it in 1742. Celsius 
used 0° for the boiling point of water and 
100° for the melting point of snow. This was 
later inverted to put 0° on the cold end and 
100° on the hot end, and in that form it 
gained widespread use. It was known simply 
as the centigrade scale until in 1948 the name 
was changed to honour Celsius. In 1848 the 
British physicist William Thomson (later Lord 
Kelvin) proposed a System that used the de­
gree Celsius but was keyed to absolute zero 
(—273.15° C); the unit of this scale is now 
known as the kelvin. The Rankine scale em- 
ploys the Fahrenheit degree keyed to absolute 
zero (-459.67° F).

Any substance that somehow changes with 
alterations in its temperature can be used as 
the basic component in a thermometer. Gas 
thermometers work best at very low tem­
peratures. Liquid thermometers are the most 
common type in use. They are simple, inex- 
pensive, long-lasting, and able to measure a 
wide temperature span. The liquid is almost 
always mercury, sealed in a glass tube with 
nitrogen gas making up the rest of the volume 
of the tube.

Electrical-resistance thermometers typically 
use platinum and operate on the principle that 
electrical resistance varies with changes in tem­
perature. Thermocouples are among the most 
widely used industrial thermometers. They are 
made up of two wires of different materials 
joined together at one end and connected to 
a voltage-measuring device at the other. A 
temperature difference between the two ends 
creates a voltage that can be measured and 
translated into a measure of the temperature 
of the junction end. The bimetallic strip is 
one of the most trouble-free and durable ther­
mometers. It is simply two strips of different 
metals bonded together and held at one end. 
When heated, the two strips expand at differ­
ent rates, causing a bending effect that is used 
to measure the temperature change.

Other thermometers operate by sensing 
sound waves or magnetic conditions associ­
ated with temperature changes. Magnetic ther­
mometers increase in efficiency as temperature 
decreases, which makes them extremely use­
ful in measuring very low temperatures with 
precision. Temperatures can also be mapped, 
using a technique called thermography that 
provides a graphic or visual representation of 
the temperature conditions on the surface of 
an object or land area.

thermonuclear bomb, also called hydrogen  
bomb, or h-bomb, weapon whose enormous 
explosive power results from an uncontrolled, 
self-sustaining chain reaction in which iso- 
topes of hydrogen combine under extremely 
high temperatures to form helium in a pro­
cess known as nuclear fusion (q.v.). The high 
temperatures needed for the reaction are pro­
duced by the detonation of an atomic bomb.

A thermonuclear bomb differs fundamen- 
tally from an atomic bomb in that it utilizes 
the energy released when two light atomic 
nuclei combine, or fuse, to form a heavier 
nucleus. An atomic bomb, by contrast, uses 
the energy released when a heavy atomic nu­
cleus splits, or fissions, into two lighter nuclei. 
Under ordinary circumstances atomic nuclei 
carry positive electrical charges that act to 
strongly repel other nuclei and prevent them 
from getting close to one another. Only under 
temperatures of millions of degrees can the 
positively charged nuclei gain sufficiënt kinetic 
energy, or speed, to overcome their mutual 
electric repulsion and approach close enough 
to each other to combine under the attraction 
of the short-ranged nuclear force. The very 
light nuclei of hydrogen atoms are ideal can- 
didates for this fusion process because they 
carry weak positive charges and there is thus 
less resistance to overcome.

The hydrogen nuclei that combine to form 
heavier helium nuclei must lose a small por- 
tion of their mass (about 0.63 percent) in order 
to “fit together” in a single larger atom. They 
lose this mass by Converting it completely into 
energy, according to Albert Einstein’s famous 
formula: E =  mc2. According to this formula, 
the amount of energy created is equal to the 
amount of mass that is converted multiplied 
by the speed of light squared. The energy thus 
produced forms the explosive power of a hy­
drogen bomb.

Deuterium and tritium, which are isotopes of 
hydrogen, provide ideal interacting nuclei for 
the fusion process. Two atoms of deuterium, 
each with one proton and one neutron, or 
tritium, with one proton and two neutrons, 
combine during the fusion process to form a 
heavier helium nucleus, which has two pro- 
tons and either one or two neutrons. In cur­
rent thermonuclear bombs, lithium deutende 
is used as the fusion fuel; it is transformed to 
tritium early in the fusion process.

In a thermonuclear bomb, the explosive pro­
cess begins with the detonation of what is 
called the primary stage. This consists of a rel­
atively small quantity of conventional explo­
sives, the detonation of which brings together 
enough fissionable uranium to create a fission 
chain reaction, which in tum produces an­
other explosion and a temperature of several 
million degrees. The force and heat of this 
explosion are reflected back by a surrounding 
container of uranium and are channeled to­
ward the secondary stage, made up of tritium 
or other fusion fuel. The tremendous heat 
initiates fusion, and the resulting explosion of 
the secondary stage blows the uranium con­
tainer apart and causes it too to fission, thus 
contributing to the explosion and producing 
fallout (the deposition of radioactive materials 
from the atmosphere) in the process. (A neu­
tron bomb is a thermonuclear device in which 
the uranium container is absent, thus produc­
ing much less blast but a lethal “enhanced 
radiation” of neutrons.) The entire series of 
explosions in a thermonuclear bomb takes a 
fraction of a second to occur.

A thermonuclear explosion produces blast, 
light, heat, and varying amounts of fallout. 
The concussive force of the bläst itself takes 
the form of a shock wave that radiates from 
the point of the explosion at supersonic speeds 
and that can completely destroy any building 
within a radius of several miles. The intense 
white light of the explosion can cause perma­
nent blindness to people gazing at it from a 
distance of dozens of miles. The explosion’s
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intense light and heat set wood and other 
combustible materials afire at a range of many 
miles, creating huge fires that may coalesce 
into a firestorm. The radioactive fallout con- 
taminates air, water, and soil and may con­
tinue years after the explosion; its distribution 
is virtually worldwide.

Thermonuclear bombs can be hundreds or 
even thousands of times more powerful than 
atomic bombs. The explosive yield of atomic 
bombs is measured in kilotons, each unit of 
which equals the explosive force of 1,000 tons 
of TNT. The explosive power of hydrogen 
bombs, by contrast, is frequently expressed 
in megatons, each unit of which equals the 
explosive force of 1,000,000 tons of TNT. 
Hydrogen bombs of more than 50 megatons 
have been detonated, but the explosive power 
of the weapons mounted on strategie missiles 
usually ranges from 100 kilotons to 1.5 mega­
tons. Thermonuclear bombs can be made 
small enough (a few feet long) to fit in the 
warheads of intercontinental ballistic missiles; 
these missiles can travel almost halfway across 
the globe in 20 or 25 minutes and have com- 
puterized guidance Systems so accurate that 
they can land within a few hundred yards of 
a designated target.

Edward Teller and other American scientists 
developed the first hydrogen bomb, which was 
tested at Enewetak atoll on Nov. 1, 1952. The 
U.S.S.R. first tested a hydrogen bomb on Aug. 
12, 1953, followed by the United Kingdom in 
May 1957, China (1967), and France (1968). 
There are now more than 20,000 thermonu­
clear devices stored in the arsenals of the 
world’s nuclear-armed nations. Their massive 
destructive threat has been a principal concern 
of the world’s populace and of its statesmen 
since the 1950s. Compare neutron bomb. See 
also arms control.
thermonuclear reaction, fusion of two light 
atomic nuclei into a single heavier nucleus 
by a collision of the two interacting particles 
at extremely high temperatures, with the con­
sequent release of a relatively large amount 
of energy. Chains of thermonuclear reactions, 
such as the proton-proton cycle (q.v.) and the 
carbon cycle (q.v.), account for the energy ra- 
diated from the Sun and most other stars. In 
an uncontrolled state, this type of nuclear re­
action is responsible for the destructive force 
of hydrogen bombs. See also nuclear fusion; 
fusion reactor.
thermoperiodicity, also called thermal pe- 
riodicity, the growth and flowering responses 
of plants to altemation of warm and cool 
periods. Daily temperature fluctuations have 
dramatic effects on the growth and flowering 
of most plants. The lack of lower night tem­
peratures often results in poor growth, as seen 
in plants grown indoors in even-temperature 
surroundings. This phenomenon has been ap­
plied in the production of tomatoes. The 
most flowers are produced when tomatoes are 
grown at 26.7° C (80° F) during the day and 
17.2-20° C (63-68° F) at night. Thermope- 
riodic effects are distinct from photoperiodic 
effects (caused by duration of light).
Thermopolis, resort town, seat (1913) of Hot 
Springs county, north-central Wyoming, U.S., 
on the Bighorn River, opposite East Ther­
mopolis. The site was originally within the 
Wind River Reservation. Founded in 1897, 
its name was derived from the Greek thermos, 
“hot,” and polis, “city,” for the nearby Big 
Hom Hot Springs (now within Hot Springs 
State Park), which are among the world’s 
largest, with an outflow of 18,600,000 gallons 
(70,400,0001) a day and a water temperature of 
135° F (57° C). Gottsche Rehabilitation Cen­
ter for hot-water treatment of disease is there. 
A trade centre for livestock, grain, and sugar
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beets, the town is in an area of coal and 
sulfur mines and oil wells. The Hot Springs 
County Museum and Cultural Center houses

The Bighorn River near Thermopolis, Wyo.
James R. Simon— Photo Researchers

the “Hole-in-the-Wall” bar, visited by famous 
outlaws in the early 1900s. There is an an- 
nual Labor Day rodeo; and the Maytag Hot 
Springs and Wind River Canyon are nearby. 
Pop. (1980) 3,852.
Thermopylae, Modem Greek thermopilai, 
narrow pass on the east coast of central 
Greece between the Kallidhromon massif and 
the Maliakós Kólpos (gulf), about 85 mi (136 
km) northwest of Athens. In antiquity its cliffs 
were by the sea, but silting has widened the 
distance to more than a mile. lts name, mean- 
ing “hot gates,” is derived from its hot sulfur 
springs.

The pass, 4 V2 mi in length, has figured in 
numerous invasions. There, in August 480 
bc, during the second Persian invasion of 
Greece, a small Greek force under the Spartan 
king Leonidas defended Attica and Boeotia 
against the southward advance of Xerxes’ Per­
sian army while Greek fleets at nearby Cape 
Artemesium fought off the attacking Persian 
navy. Leonidas’ troops held the pass for three 
days until the Persians, guided along another 
mountain pass by the Greek traitor Ephialtes, 
outflanked them. Sending the majority of his 
troops to safety, Leonidas remained to delay 
the Persians with 300 Spartans, their helots, 
and 1,100 Boeotians, all of whom died in 
battle. Although the Persians won at Ther­
mopylae and conquered central Greece, they 
suffered considerable losses in the battle, and 
most of the Greek troops and ships were able 
to escape to the Isthmus of Corinth to rejoin 
the main Greek forces. This battle became 
celebrated in history and literature as an ex­
ample of heroic resistance against great odds. 
A large marble and bronze monument com- 
memorating the battle was erected in 1955. In 
279 bc the Greeks delayed the invading Celts 
at Thermopylae, and in 191 bc the Seleucid 
king Antiochus III fortified the pass against 
the Romans under Acilius Glabrio.
thermoreception, the sensory capacity an 
animal uses to determine the temperature of 
its immediate environment.

A brief treatment of thermoreception fol­
lows. For füll treatment, see macropaedia: 
Sensory Reception.

Thermoreception is important not only be­
cause it helps the animal to respond to dan- 
gerous situations, e.g., being exposed to fire,

but because it also aids in the regulation of 
the animal’s body temperature. Life processes 
can continue only when the temperature of 
the body stays inside certain limits, between 
about 32° F (0° C) and 113° F (45° C), de- 
pending on the kind of animal. Outside these 
limits, the tissue structures and Chemical com­
ponents vital to life suffer damage.

Warm-blooded animals (homoiotherms), 
such as birds and mammals, have metabolisms 
that maintain their body temperatures at sta- 
ble levels. Thermoreception, then, helps a 
warm-blooded animal keep its body tempera­
ture fixed by regulating autonomie responses 
to temperature changes in its environment. 
By contrast, the body temperature of cold- 
blooded animals (poikilotherms), e.g., insects 
and reptiles, changes with the temperature 
of the environment. Thus, thermoreception 
stimulates a cold-blooded animal to find an 
environment that is within its required tem­
perature range.

The study of thermoreceptors began when it 
was found that sensations of temperature are 
generated by minute areas of the skin that are 
sensitive to heat and cold. The application of 
electrodes to particular areas of the body fur­
ther allowed researchers to tracé the electrical 
impulses of specific nerve cells and, thus, to 
examine involuntary responses to temperature 
that are not consciously registered.

The nerve cells responsible for thermo­
reception function in basically the same way 
in all animals. If the temperature is raised, 
the frequency of impulses from warm-recep- 
tors speeds up, and the frequency of impulses 
from cold-receptors slows down, in both cases 
quite suddenly. If the temperature is lowered, 
the responses of the two kinds of receptors 
are reversed. In any event, if the temperature 
stabilizes at the new level, the frequency of 
impulses soon returns to close to its initial 
level, where it remains until the temperature 
changes again. It should be noted that in many 
cases, thermoreceptor cells respond also to 
Chemical, mechanical, or electrical stimuli. Al­
though the mechanism of thermoreception is 
similar in all animals, the distribution of ther­
moreceptor cells varies widely from species to 
species.

A fascinating thermoreceptive organ is found 
in certain snakes called pit vipers, including 
rattlesnakes. These snakes have small pits be- 
neath their eyes that contain a delicate mem- 
brane, laced with thermoreceptive cells. Even 
without the use of its eyes, nose, and tongue, 
a rattlesnake can use these pits to locate an 
animal 16 inches (40 centimetres) away that 
is 18° F (10° C) warmer than the general sur- 
roundings. The rattlesnake’s pit organs serve 
to detect temperature differentials or changes, 
not the level of temperature itself.
thermoregulation, also called heat regu­
lation, the maintenance of an optimum tem­
perature range by an organism. Cold-blooded 
animals (poikilotherms) pick up or lose heat 
by way of the environment, moving from 
one place to another as necessary. Warm- 
blooded animals (homoiotherms) have addi­
tional means by which they can heat and 
cool their bodies. Muscular activity can be 
an important source of heat in both kinds of 
animals. See thermoreception.
Thermos flask: see vacuum flask.
thermosphere, region of increasing temper­
ature above the mesosphere. The base of the 
thermosphere (the mesopause) is at an altitude 
of about 80 kilometres (50 miles), whereas its 
top (the thermopause) is at about 450 km.
thermostat, device to detect temperature 
changes for the purpose of maintaining the 
temperature of an enclosed area essentially 
constant. In a System including relays, valves, 
switches, etc., the thermostat generates Sig­
nals, usually electrical, when the temperature 
exceeds or falls below the desired value. It

usually is used to control the flow of fuel to a 
burner, electric current to a heating or cooling 
unit, or the flow of a heated or cooled gas or 
liquid into the area it serves. The thermostat 
is also an element in some types of fire detec- 
tion waming Systems.
Thesaurus Linguae Latina, dictionary of 
the Latin language, published at Leipzig, the 
most important and definitive such undertak- 
ing of modem times. It is being prepared by 
the universities of Berlin, Göttingen, Leipzig, 
and Munich in Germany; and Vienna in Aus­
tria.

The work, twice interrupted by world wars 
and complicated by the partition of Germany 
after World War II, is still in progress. Illus- 
trated with quotations from classical authors 
down to the Antonines, mid-2nd Century a d , 
and with a selection of passages from the 
works of all authors to the 7th Century, the 
dictionary is ultimately to include every word 
(except the most familiär particles) used in the 
text of these writings and to be a complete 
historical Latin dictionary.

The collecting of quotations was begun in 
1894; publication began in 1900, with 8 vol­
umes {A-M) completed by 1966. In the A-B 
sections, proper names are included in alpha- 
betical order; from C on, names are given in 
a Supplement begun in 1907.

Consult
the

INDEX
first

Thesavalamai, traditional law of the Tamil 
country of northern Sri Lanka, codified under 
Dutch colonial rule in 1707. The Dutch, in 
order to facilitate the administration of their 
colonial territories in Ceylon, established there 
an elaborate System of justice based on Ro- 
man-Dutch law and the customary law of the 
land.

A Dutch official spent three years in the 
Tamil country collecting their traditional law; 
this collection, after a revision by a group 
of prominent Tamils, was promulgated as 
authoritative in 1707. Although partially out- 
dated, much of the Thesavalamai is still ob- 
served today as law in parts of Sri Lanka. Most 
historians consider these legal contributions to 
be the main legacy of Dutch mle there.
Theseum, temple in Athens dedicated to 
Hephaestus and Athena as patrons of the arts 
and crafts. Its style indicates that this, the best 
preserved ancient Greek temple in the world, 
is slightly older than the Parthenon {i.e., c. 
450-440 bc), and the unknown architect may 
even have changed his plan for the interior 
after seeing Ictinus’ Parthenon designs. The 
temple has been known as the Theseum since 
the Middle Ages, apparently because some of 
its sculptures represent the exploits of The- 
seus. The Theseum is a Doric peripteral {i.e., 
surrounded by a single row of columns) tem­
ple, with 13 columns at the sides and 6 at the 
ends.

Enough fragments of the east pedimental 
sculpture have been discovered to recover the 
theme, the apotheosis of Heracles. The frieze 
contains sculptures only in the metopes of 
the east front and in those of the sides im- 
mediately adjoining it; the frontal metopes 
represent the labours of Heracles, the lateral 
the exploits of Theseus. As in the Parthenon 
there is a sculptured frieze above the exterior 
of the cella walls; this, however, extends only 
over the east and west fronts and the east ends 
of the sides. The eastem frieze represents a 
battle scene with seated deities on either hand, 
the western one a kentauromachia (battle of 
centaurs). The temple is of Pentelic marble— 
except for the foundation and the lowest sty- 
lobate step, which are of Piraic stone, and the 
frieze of the cella, which is Parian marble.



The outstanding preservation of the temple is 
due to its conversion into a Christian church 
in the Middle Ages.
Theseus, great hero of Attic legend, son of 
Aegeus, king of Athens, and Aethra, daughter 
of Pittheus, king of Troezen (in Argolis), or 
of the sea god, Poseidon, and Aethra. Leg­
end relates that Aegeus, being childless, was 
allowed by Pittheus to have a child (Theseus) 
by Aethra. When Theseus reached manhood, 
Aethra sent him to Athens. On the joumey 
he encountered many adventures. At the Isth­
mus of Corinth he küled Sinis, called the Pine 
Bender because he killed his victims by Hear­
ing them apart between two pine trees. Next 
Theseus dispatched the Crommyonian sow (or

T h e s e u s  killing th e  M inotaur, d eta il o f  a  v a s e  
painting by th e  C le o p h r a d e s  Painter, 6th Century b c ; 

in th e British M u seu m
By courtesy of the trustees of the British Museum

boar). Then from a cliff he flung the wicked 
Sciron, who had kicked his guests into the sea 
while they were washing his feet. Later he slew 
Procrustes, who fitted all corners to his iron 
bed by hacking or racking them to the right 
length.

On his arrival in Athens, Theseus found his 
father married to the sorceress Medea (q.v.), 
who recognized Theseus before his father did 
and tried to persuade Aegeus to poison him. 
Aegeus, however, finally recognized Theseus 
and declared him heir to the throne. After 
crushing a conspiracy by the Pallantids, sons of 
Pallas (Aegeus’ brother), Theseus successfully 
attacked the fire-breathing bull of Marathon. 
Next came the adventure of the Cretan Mino­
taur, half man and half bull, shut up in the 
legendary Cretan Labyrinth (see Ariadne; Mi­
nos; Minotaur).

Theseus had promised Aegeus that if he re- 
tumed successful from Crete, he would hoist a 
white sail in place of the black sail with which 
the fatal ship bearing the sacrificial victims to 
the Minotaur always put to sea. But he forgot 
his promise; and when Aegeus saw the black 
sail, he flung himself from the Acropolis and 
died.

Theseus then united the various Attic com- 
munities into a single state and extended 
the territory of Attica to the Isthmus of 
Corinth. To the Isthmian Games in honour 
of Melicertes (see Leucothea), he added games 
in honour of Poseidon. Alone or with the 
Greek hero Heracles he captured the Amazon 
princess Antiope (or Hippolyte). As a result 
the Amazons attacked Athens, and Hippolyte 
feil fighting on the side of Theseus. By her he 
had a son, Hippolytus, beloved of Theseus’ 
wife, Phaedra (see Hippolytus). Theseus is also 
said to have taken part in the Argonautic ex- 
pedition and the Calydonian boar hunt.

The famous friendship between Theseus and 
Pirithous, one of the Lapiths, originated when

Pirithous drove away some of Theseus’ cows. 
Theseus pursued, but when he caught up 
with him the two heroes were so filled with 
admiration for each other that they swore 
brotherhood. Pirithous later helped Theseus 
to carry off Helen (q.v.). In exchange, Theseus 
descended to the lower world with Pirithous 
to help his friend rescue Persephone, daughter 
of the goddess Demeter. But they were caught 
and confined in Hades until Heracles came 
and released Theseus.

When Theseus retumed to Athens, he faced 
an uprising led by Menestheus, a descendant 
of Erechtheus, one o f the old kings of Athens. 
Failing to quell the outbreak, Theseus sent 
his children to Euboea, and after solemnly 
cursing the Athenians he sailed away to the 
island of Scyros. But Lycomedes, king of Scy- 
ros, killed Theseus by casting him into the sea 
from the top of a cliff. Later, according to the 
command of the Delphic oracle, the Atheni­
ans fetched the bones of Theseus from Scyros 
and laid them in Attic earth.

Theseus’ chief festival, called Theseia, was 
on the eighth of the month Pyanopsion (Oc- 
tober), but the eighth day of every month was 
also sacred to him.
Thesiger, Frederick John Napier: see
Chelmsford, Frederick John Napier, Ist Vis­
count and 3rd Baron.
Thesmophoria, in Greek religion, ancient 
festival held in honour of Demeter Thes- 
mophoros and celebrated by women in many 
parts of the Greek world. The meaning of the 
name Demeter Thesmophoros still remains a 
matter of disagreement, although a possible 
translation is “bringer of treasure or wealth,” 
an obsolete sense of thesmos. Or, the name 
Thesmophoria is perhaps the primary one, 
from which the epithet of the goddess was 
derived; it means “the carrying of things laid 
down.”

The celebrants were free women who seem 
to have been married. They observed chastity 
for several days and abstained from certain 
foods. The festival lasted three days, although 
in Attica it was lengthened to five. The orig­
inal days were Pyanopsion (October) 12-14 
and were called respectively anodos (or ka- 
thodos), nësteia, and kalligeneia. At least a 
great part of the Thesmophoria was carried 
out by torchlight and was accompanied by 
ceremonial coarse abuse among the women, a 
common means of promoting fertility.

It is plausible to assume the first day was 
called ascent (anodos) and descent (kathodos) 
and to connect it with the rite known to 
have been performed at some time in the fes­
tival. Pigs were thrown into an underground 
chamber, called a megaron. They were left 
there until the parts of them not eaten by 
the guardian snakes had had time to rot. The 
remains were then brought up by women 
who had observed chastity for three days. 
These women also carried, or some of the 
celebrants did, certain well-known Symbols of 
fertility, including pinecones and figures made 
of dough, in the shapes of serpents and men. 
The remains of the pigs were laid on an altar 
and if taken and mixed with seed were be­
lieved to ensure a good crop. Apparently the 
figures, like the pigs, were also thrown into the 
chasms. These objects are all connected with 
fertility; the mixing of all manner of magical 
things with seeds to make them sprout better 
is a widespread custom. The ancients tried to 
explain these matters as commemorations of 
the abduction of Kore (Persephone), daughter 
of Demeter, but it is rather the legends that 
grew out of the ritual, now no longer un­
derstood. The nësteia was the day of fasting, 
with the women sitting upon the ground. The 
third day, kalligeneia, was “the fair birth” and 
probably indicated the happy issue of all the 
magie in the fertility of the ground, and of 
men and beasts as well.
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Thespiae, Greek t h e s p i a i , ancient Greek 
city of Boeotia by the Thespius (modern Kan- 
aväri) River and at the eastem foot of Mt. 
Helicon; site of the “Eros” of Praxiteles, one 
of the most famous statues in the ancient 
world, and home of the sanctuaries and fes­
tivals of the Muses. Thespiae is important in 
Greek history chiefly as an enemy of nearby 
Thebes. After the Battle of Thermopylae in 
480 b c , most Boeotian cities joined the Per­
sians, but Thespiae and Plataea continued to 
resist them. The Thespians, aroused by The­
ban intervention and enmity, served Sparta as 
a base against Thebes from 379 to 372. The 
Thebans destroyed Thespiae in 371 b c , but 
the town was soon rebuilt. Thespiae survived 
under the Roman Empire as an important 
Boeotian town.
Thespis (fl. 6th Century b c , Athens), Attic 
Greek poet from the deme (district) of Icaria 
who reputedly originated the actor’s role in 
drama. He was often considered the “inventor 
of tragedy,” and his name is recorded as the 
first to win a prize for tragedy at the Great 
Dionysia, c. 534 b c . The significance of the 
claim depends on the interpretation of scanty 
evidence about Thespis and the view taken of 
the development of Greek drama. Aristotle, 
according to the rhetorician Themistius, said 
that tragedy in its earliest stage was entirely 
choral until the prologue and speeches were 
first introduced by Thespis. Thus Thespis was 
indeed the first “actor,” and tragic dialogue 
began when he exchanged words with the 
leader of the chorus.
Thessalonians, letters of Paul to the, two
New Testament letters written by Paul from 
Corinth, Greece, about a d  50 and addressed 
to the Christian community he had founded 
in Macedonia.

The first letter was written after Timothy, 
his co-worker, retumed from Thessalonia to 
report that the new converts had stood fast in 
the Lord despite persecution. Apparently to 
refute slanderous charges that he used guile 
and flattery to gain converts, Paul points 
out that the Thessalonians themselves were 
eyewitnesses to his “holy and righteous and 
blameless” behaviour (2:10). He likewise calls 
attention to the fact that he worked night and 
day so as not to burden anyone. In answer 
to a question that disturbed the community, 
Paul explained that everyone, both the living 
and the dead, will share Christ’s Resurrection 
at the time of his Second Coming.

The second letter was written shortly after 
the first, but some question Pauline author- 
ship because there is notable ambiguity about 
the proximity of Christ’s Second Coming. 
Christians apparently believed that it was use- 
less to work because the end of the world 
was close at hand. The letter thus explains 
that the final day will not arrivé until after 
the Antichrist appears and proclaims himself 
God. Christians must consequently continue 
“to eam their own living” (3:12), as did Paul 
himself in Thessalonia, who “did not eat any 
one’s bread without paying” (3:8).
Thessaloniki, formerly s a l o n i k a , histori- 
cally t h e s s a l o n i c a , city, Capital and resi- 
dence of the minister for northern Greece 
and administrative centre of the nomós (de­
partment) of Thessaloniki, on the west side 
of the Chalcidice (Khalkidhiki) peninsula at 
the head of a bay on the Thermaïkós Kólpos 
(Gulf of Thérmai). An important industrial 
and commercial centre, second to Athens in 
population and to Piraeus as a port, it is built 
on the foothills and slopes of Mt. Khortiätis 
(Kissós; 3,940 ft [1,201 m]), overlooking the 
delta plains of the Gallikós and Vardar rivers.

Founded in 316 b c  and named for a sister of 
Alexander the Great, Thessaloniki after 146
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was the Capital of the Roman province of 
Macedonia. Two letters written by the Apos- 
tle Paul were addressed to its inhabitants, and 
its first bishop, Gaius, was one of Paul’s com- 
panions. The city prospered in the Byzantine 
Empire despite repeated attacks by Avars and 
Slavs in the 6th and 7th centuries. In 732, two 
years after he prohibited icons, the Byzantine 
emperor Leo III (reigned 717-741) detached 
the city from papal jurisdiction and made it 
dependent on the patriarch of Constantinople. 
During the iconoclastic regimes of Leo and 
his successors, the city defended the use of 
icons in worship and acted to save some of 
these art treasures.

The white tower, Thessaloniki, G reece
By courtesy of the Greek Embassy

In following centuries the city was victim- 
ized by Bulgarians, Normans, and others, and 
many barbarities were committed on its peo­
ple. lts allegiance was forced under one or 
another ruler until after 1246, when it passed 
into the revived Byzantine Empire. Harassed 
constantly by Turks, the desperate city ceded 
itself to Venice in 1423, but Sultan Murad II 
took it with a terrible massacre in 1430. At the 
end of that Century the severely reduced pop­
ulation was augmented by an influx of 20,000 
Jews driven from Spain. Thessaloniki became 
a part of the Ottoman Empire, remaining so 
until the city, captured by the Greek army in 
1912, was ceded to the Greek kingdom by the 
Treaty of Bucharest (1913).

Thessaloniki was headquarters for the Ot­
toman Liberty Society, a faction of the Young 
Turk movement that initiated the Turkish 
revolution of 1908. The city surrendered to 
Greece in 1912 during the first Balkan War, 
and from 1915 to 1918 it served as the base 
for Allied operations in the Turkish straits. In 
1916 the Greek premier formed a provisional 
government in Thessaloniki that declared war 
on Bulgarin and Germany. In 1941 the city 
was captured by Germans, during whose oc- 
cupation most of the city’s approximately 60,- 
000 Jews were deported and exterminated.

Numerous remains of the Hellenistic period 
have been excavated. A massive Roman stone 
arch (Ist Century a d ) was destroyed in 1867, 
but a 4th-century brick and marble arch of 
the emperor Galerius survives. The city and 
upper citadel walls (built during the reign of 
Theodosius I, 379-395) survive with restora- 
tions. Thessaloniki is a natural centre for 
the study of the development of Byzantine 
church architecture. The domed basilica of 
Ayia Sofia (early 8th Century) was converted 
into a mosque in 1585-89. The church of 
Äyios Dimitrios, the city’s patron saint, is 
early 5th Century; it was entirely reconstructed 
in 1926-48. The Panaghia Chalkeon (1028 or 
1042) is an excellent example of the Greek- 
cross design that inspired many later Byzan­
tine churches. Dating from the 5th Century, 
the little church of Hosios David is especially 
noted for its early mosaics.

Modern Thessaloniki is the terminus of rail 
lines to other areas of Greece and Yugoslavia. 
The harbour was opened to navigation in 
1901. The city exports chrome, manganese,

and numerous raw and processed agricultural 
Products. Salonika in the 1960s became a ma­
jor industrial centre with the construction of 
a large complex including oil refineries, petro- 
chemical plants, and steel works. Industries 
produce liquors, hides, textiles, carpets, bricks, 
tiles, soap, and flour. The city is the seat of 
a metropolitan bishop of the Greek Orthodox 
Church and a divisional headquarters of the 
Third Greek Army Corps. It has a university 
(founded 1925) and an American college, a 
German school, and a French lycée. The city 
was damaged by fire in 1890, 1898, 1910, and 
especially in 1917, and was extensively dam­
aged by an earthquake in 1978. Pop. (1981) 
406,413.
Thessaly, Modern Greek thessalia, region 
of northern Greece south of Macedonia, ly- 
ing between upland Epirus and the Aegean 
Sea and comprising chiefly the fertile Trikala 
and Larissa lowlands. It is well delineated 
by topographical boundaries: the Khäsia and 
Cambunian mountains (north), the Óthris 
massif (south), the main Pindus Mountains 
(west), the Olympus massif (northeast), and 
the Coastal ranges of Óssa and Pelion (south- 
east). Thessaly is drained by several tributaries 
of the Piniós River. Several passes carry high- 
way traffic to and from the region, and the 
main railway from Athens to Thessaloniki 
(Salonika) enters Thessaly by the Coela Pass 
and exits through the Vale of Tempe.

Generally the most level district of Greece, 
Thessaly is split by a range of hills into a 
southwestern sector dominated by the town 
of Trikala and an eastern sector centring on 
Larissa (Lärisa). The ancient political divi- 
sions (tetrads) follow the physical provinces; 
Pelasgiotis corresponds to the lower plain of 
the Peneus (Piniós); Histiaeotis and Thessali- 
otis correspond to the northern and Southern 
portions of the upper plain. The fourth tetrad, 
Phthiotis, the legendary realm of the Greek 
warrior Achilles, lay to the south. On the east 
the Magnesia Peninsula, a Prolongation of the 
Pelion massif, encloses the Pagasitikós Gulf 
(Gulf of Volos).

The home of an extensive Neolithic culture 
to about 2500 bc, Thessaly later remained 
on the fringe of the Bronze Age civilization 
of Greece although Mycenaean settlements 
have been discovered, as at Iolcos near Vo­
los. Toward the end of the Mycenaean period 
the Thessali entered the fertile plain from 
Thesprotia in Southern Epirus and imposed 
an aristocratie rule on the older inhabitants. 
The rich lowlands became the home of such 
baronial families as the Aleuads of Larissa 
and the Scopads of Crannon, who organized 
a pan-Thessalian federation under an elected 
military chief and controlled the Amphicty- 
onic League of northern Greek States in the 
6th Century bc. The plains proved well suited 
to horse breeding, and the Thessalians were 
strong in cavalry.

In the Classical period the natural isolation 
and character of the people kept Thessaly 
aloof from the main currents of Greek life. 
Politically unstable because of tribal rivalries, 
they never long sustained a concerted action. 
The Aleuads joined the Persians during the 
Greco-Persian Wars. After the 4th Century 
they were usually Macedonian vassals until, 
in 148, Rome incorporated Thessaly into the 
province of Macedonia.

About ad  300 the emperor Diocletian made 
Thessaly a province, with its Capital at Larissa; 
in the Byzantine Empire it was attached to 
the theme (military district) of Thessalonica. 
From the 7th Century to the 13th it was in­
vaded or controlled by Slavs, Saracens, Bul­
gars, and Normans. The influx of nomad 
Vlachs (Walachians) from the Danube was so 
intensive by the 12th and 13th centuries that 
Thessaly came to be called Great Walachia 
(Megale Vlachia); colonies of Vlach herdsmen 
are still found there. In the 14th Century it

was overrun by Catalans and Serbs, the lat­
ter setting up the Capital at Trikala. When in 
1394 the Turks assumed rule, they retained 
Trikala as seat of the pasha of Thessaly. In 
1881 most of Thessaly was ceded to Greece 
by Turkey, and after the Balkan Wars (1912- 
13) the remainder north of the Vale of Tempe 
passed into the Greek kingdom. The area was 
fought over in World War II.
Thetford, town (“parish”), Breckland district, 
county of Norfolk, England, on the edge of 
Thetford Chase Forest. It possesses the re­
mains of a Cluniac priory, a Benedictine nun- 
nery, and a large medieval mound known as 
Castle Hill. Excavations have revealed tracés 
of a Saxon town of about 4,000 inhabitants 
with considerable industry and a mint.

Officially designated an “expanded town” for 
London’s overspill population, Thetford has 
grown rapidly since 1960. It has a number 
of industries, including paper and pulp man- 
ufacture, canning, and light engineering. Pop. 
(1981) 19,593.
Thetford-Mines, city, Québec region, South­
ern Quebec province, Canada. Originating af­
ter the discovery of asbestos deposits there in 
1876, it was called Kingsville and later re- 
named after Thetford, Norfolk, Eng. Situated 
50 miles (80 km) south of the city of Que­
bec, Thetford-Mines overcame the Problems 
brought about by the encroachment of open­
pit mining upon its urban area to become the 
centre of one of the world’s greatest asbestos- 
producing areas. Other economie activities of 
the Thetford-Mines area include chromium 
and feldspar mining, dairying, sawmilling, and 
the manufacture of fibre glass and jute bags.
Ine. village, 1892; town, 1905; city, 1912. Pop. 
(1986) 18,561.
Thetis, in Greek mythology, a Nereid (Ho­
mer calls her “silver-footed”) loved by Zeus 
(lord of heaven) and Poseidon (lord of the 
sea). When Themis (goddess of Justice), how­
ever, revealed that Thetis was destined to bear 
a son who would be mightier than his fa­
ther, the two gods gave her to Peleus, king 
of the Myrmidons of Thessaly. Thetis, unwill- 
ing to wed a mortal, resisted Peleus’ advances 
by changing herself into various shapes. But, 
assisted by the wise centaur Chiron, Peleus 
finally captured her.

All the gods brought gifts to their wedding. 
The child of their union was the warrior 
Achilles, but, according to some authorities, 
Thetis bore seven children all of whom per- 
ished either when she attempted to render 
them immortal by fire or when she destroyed 
them as the tokens of an unwilling alliance. 
She befriended Zeus when the other gods re- 
volted, and she rescued both Hephaestus and 
Dionysus from the sea. She had a sanctuary 
at Sparta.
Theudebald (Merovingian king): see Theode­
bald.
Theudebert (name of Merovingian kings): 
see under Theodebert.
Theuderic (personal name): see under 
Theodoric.
Theudis, also spelled teudis (d. 548), the 
first Visigothic lang of Spain (531-548), in 
the sense that he was the first to reside 
there permanently. An Ostrogoth, he had ac­
quired great possessions in the valley of the 
Ebro by marriage with a Roman lady when 
Theodoric the Great chose him to be the regent 
and guardian for the three-year-old Amalaric, 
who had inherited the Visigothic kingdom. 
Theudis, who resided first at Barcelona and 
then at Seville, became king himself when 
Amalaric was assassinated in a Frankish inva- 
sion in 531. He endeavoured to complete his 
mastery of the diocese of Spain by occupying 
Mauritania Tingitana, but he was defeated 
by the Roman imperial officers at Ceuta. He



was in due course murdered at Seville by his 
usurping successor Theudigisel (Theudesgesil).
Theveste (Algeria): see Tébessa.
thiamine, also spelled thiam in: see vitamin
B,.
thiazine, any of three organic compounds 
of the heterocyclic series, having molecular 
structures that include a ring of four atoms of 
carbon and one each of nitrogen and sulfur.

Many compounds of 1,4-thiazine are known, 
most of them derivatives of phenothiazine 
(C12H9NS), which was discovered in 1883. 
Phenothiazine has been used as a ver- 
mifuge for livestock and also as an insecti­
cide. Drugs of the phenothiazine type include 
chlorpromazine, a tranquillizer; promethazine 
hydrochloride (Phenergan), a long-acting an- 
tihistaminic; and diethazine hydrochloride 
(Diparcol), used in treatment of parkinsonism. 
A large group of dyes has the phenothiazine 
structure, including methylene blue.

Compounds in which the sulfur and nitro­
gen atoms are adjacent (1,2-thiazine and its 
derivatives) are extremely rare. 1,3-Thiazine 
itself is not known; an important compound 
containing its structure is Cephalosporin C, a 
useful antibiotic.

Consult the index  first

thiazole, any o f a dass o f  organic com ­
pounds of the heterocyclic series characterized 
by a ring structure composed o f three car­
bon atoms, one nitrogen atom, and one sul­
fur atom. This ring structure occurs in such 
important biologically active natural products 
as thiamine (vitamin B2), bacitracin, and the 
Penicillins, and in numerous synthetic drugs, 
dyes, and industrial Chemicals.

The simplest member of the thiazole family 
is thiazole itself, a rarely prepared liquid with 
the molecular formula C3H3NS. Other thia­
zole compounds include rhodanine and the 
dye rhodanine red derived from it, and the yel­
low dye primuline. Synthetic drugs belonging 
to the thiazole family include sulfathiazole, 
sulfasuxidine, and thiazolsulfone (Promizole). 
2-Mercaptobenzothiazole (Mertax) is a thia­
zole derivative used for accelerating the vul- 
canization of rubber.
Thibaud (French personal name): see under 
Thibaut, or Theobald, except as below.
Thibaud, Jacques (b. Sept. 27, 1880, Bor­
deaux, Fr.—d. Sept. 1, 1953, near Mt. Cemet, 
French Alps), French violinist known for his 
performances of Mozart, Beethoven, and 19th- 
century French works.

Thibaud studied at the Paris Conservatoire 
(first prize, 1896) and then played violin in a 
Paris café. He was invited to join the orches­
tra of Édouard Colonne, the conductor noted 
for his championing of Contemporary music, 
and he appeared as soloist with it in 1898. 
He toured widely, and in 1905 he formed a 
famous trio with two other gifted perform­
ers, the French pianist Alfred Cortot and the 
Spanish cellist Pablo Casals. His playing was 
admired for its fine tone and expressive dy- 
namics. He was killed in an airplane accident 
en route to French Indochina.
Thibault, Jacques-Anatole-Fran^ois, also 
called thibaut, anatole-francois: see
France, Anatole.
Thibaut (French personal name): see under 
Thibaud, or Theobald, except as below.
Thibaut, Anton Friedrich Justus (b. Jan. 
4, 1772, Hameln, Hanover—d. March 28, 
1840, Heidelberg, Baden), German jurist and 
leader of the philosophical school that main- 
tained the tradition of natural law in a spirit 
of moderate rationalism. He is remembered 
chiefly because his call for the codification of 
German law, reflecting the rise of German na-

tionalism after the Napoleonic wars, was vig- 
orously opposed by F.K. von Savigny, leader 
of the historical school of jurisprudence.

Thibaut studied law at Göttingen, Königs­
berg, and Kiel, where, in 1796, he qualified 
as teacher of law. He was appointed professor 
of civil law at Kiel in 1798, then at Jena in 
1802, and at Heidelberg in 1806. In 1834 he 
became a member of the court of arbitration 
of the German Confederation.

Thibaut’s principal publications are Theorie 
der logischen Auslegung des römischen Rechts 
(1799; “Theory of the Logical Interpretation 
of Roman Law”) and System des Pandekten­
rechts (1803; the general part translated as 
An Introduction to the Study of Jurisprudence, 
1879), which remained for some time one of 
the leading textbooks of Roman law applied 
as the common law of Germany. In 1814 he 
published an essay “On the Need for a Civil 
Code for Germany,” which was inspired by 
patriotic sentiment and by rationalist belief in 
the merits of codification. Thibaut was also 
a serious student of music and wrote Über 
Reinheit der Tonkunst (1825; On Purity in 
Musical Art, 1877).
Thibaw, also spelled theebaw  (b. 1858, Man- 
dalay, Burma—d. Dec. 19, 1916, Ratnagiri 
Fort, India), last king of Burma, whose short 
reign (1878-85) ended with the occupation of 
Upper Burma by the British.

Thibaw was a younger son of King Min- 
don (reigned 1853-78) and studied (1875— 
77) in a Buddhist monastery. As king he was 
strongly influenced by his wife, Supayalat, and 
her mother, and his accession to the throne 
was accompanied by much violence and civil 
strife.

In an attempt to enlist the aid of the French 
against the British, who had annexed Lower 
Burma during his father’s reign, Thibaw’s 
government sent a mission to Paris in 1883. 
Two years later a commercial treaty was con- 
cluded, and a French representative arrived in 
Mandalay. Rumours circulated that Thibaw’s 
government had granted the French economic 
concessions in exchange for a political alliance, 
and British officials in Rangoon, Calcutta, and 
London began demanding immediate annex- 
ation of Upper Burma.

An occasion for intervention was fumished 
by the case of the British-owned Bombay- 
Burmah Trading Corporation, which extracted 
teak from the Ningyan forest in Upper Burma. 
When Thibaw charged it with cheating the 
government, demanding a fine of £100,000, 
the Indian viceroy, Lord Dufferin, sent an 
ultimatum to Mandalay in October 1885 de­
manding a reconsideration of the case. Thibaw 
ignored the ultimatum, and on Nov. 14, 1885, 
the British invaded Upper Burma, capturing 
Mandalay two weeks later. Thibaw was de­
posed and Upper Burma incorporated into the 
province of British Burma. Thibaw was exiled 
to India, where he remained until his death.
Thibert (name of Merovingian kings): see 
under Theodebert.
Thibodaux, city, seat (1808) of Lafourche 
Parish, southeastern Louisiana, U.S., on Bayou 
Lafourche, 45 mi (72 km) Southwest of New 
Orleans. Founded as a river depot c. 1750, it 
was settled by French, Spanish, Acadians, and 
Des Allemands (Germans from John Law’s 
ill-fated economic venture known as the Mis­
sissippi Bubble). St. John’s Episcopal Church 
was established in 1841 by Leonidas Polk, the 
“Fighting Bishop” of the Confederacy. Several 
antebellum plantation homes are preserved, 
including those of Henry Schuyler Thibodaux 
(Louisiana acting govemor, 1824) and Edward 
Douglass White, U.S. Supreme Court chief 
justice. Its economy depends on sugar, cattle 
and truck farming, light manufacturing, and 
the oil and gas industry. Thibodaux is the seat 
of Nicholls State University (1948). Ine. city, 
1838. Pop. (1980) 15,810.

707 thickknee

thick-headed fly, an elongated, wasplike in­
sect of the family Conopidae (order Diptera). 
It is brownish in colour, often with yellow 
markings, and between about 6 and 25 mil- 
limetres (0.2 and 1 inch) long; the head is 
thicker than the thorax.

In some species the long and slender pro- 
boscis (feeding organ) is bent. Eggs are de- 
posited on or in host insects (e.g., adult wasps, 
bumble bees, grasshoppers), and the larvae are 
parasitic.
thicket: see coppice.
thickhead, also called whistler, any of 
about 35 species constituting the songbird 
family Pachycephalidae (order Passeriformes), 
considered by some authors to be a subfam- 
ily of Muscicapidae. Thickheads have heavy-

Golden whistler ( P a c h y c e p h a l a  p e c t o r a l i s )

Painting by Albert E. Gilbert

looking, seemingly neckless foreparts and are 
named altematively for their loud, melodious 
voices. Thickheads are insectivorous inhabi­
tants of mangrove swamps, scrublands, and 
open forests from southem Asia to southwest- 
em Pacific islands and Australia. Most are 
15 to 18 centimetres (6 or 7 inches) long. 
In the main genus, Pachycephala, males of 
most species are yellow and green, with black, 
white, or reddish-brown markings. The most 
westerly form is the gray thickhead, or man­
grove whistler (P. cinerea), found from India 
to Malaysia. The golden whistler (P. pec­
toralis) ranges from Australia to the Fiji islands 
and the Malay Peninsula (about 80 races). 
The rufous whistler (P. rufiventris), common 
throughout Australia and in New Guinea and 
nearby islands, is also called echong, after its 
song, and mock whipbird.
thickknee, also called stone curlew , any of 
numerous shorebirds that constitute the fam­
ily Burhinidae (order Charadriiformes). The 
bird is named for the thickened intertarsal 
joint of its long, yellowish or greenish legs;

European stone curlew (B u r h i n u s  o e d i c n e m u s )

John Markham
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or, alternatively, for its size (about that of 
a curlew, 35 to 50 centimetres, or 14 to 20 
inches) and cryptic brown plumage, together 
with its preference for stony wastelands.

There are nine species, in Europe, Asia, 
Africa, Australia, and Central and South 
America. The bill has a swollen tip, and the 
head is large and broad: hence another widely 
used name, dikkop (Afrikaans, “thickhead”). 
Most of the nine species are nocturnal and 
have big yellow eyes. At dusk these birds utter 
wailing or croaking cries. They live mainly on 
beetles and worms but also on crustaceans, 
frogs, and mice. They can fly well but nor- 
mally keep to the ground, running about 
rapidly with head lowered. They lay two large, 
nearly oval eggs in a nest on the ground.

The European stone curlew (Burhinus oe- 
dicnemus), called Norfolk plover in England, 
breeds across Southern Europe to India and 
northern Africa. A tropicai African species is 
known as the water dikkop (B. vermiculatus). 
The double-striped thickknee (B. bistriatus) 
inhabits the American tropics. Others are the 
great stone curlew (Esacus recurvirostris), also 
called stone plover or reef thickknee, of Coastal 
rivers of India; and the beach stone curlew 
(Orthorhamphus magnirostris) of Australia.
thief ant: see fire ant.
Thiel (The Netherlands): see Tiel.
Thiene, Saint Cajetan of: see Cajetan of 
Thiene, Saint.
Thierry (French personal name): see under 
Theodoric, except as below.
Thierry, also called thierry of alsace, 
French thierry d ’alsace, Dutch diederik 
v an  den  elzas (b. 1100—d. Jan. 4, 1168, 
Grevelingen, Flanders), count of Flanders 
(1128-68), son of Thierry II, duke of Upper 
Lorraine, and Gertrude, daughter of Robert I 
the Frisian, count of Flanders. He contested 
the county of Flanders with William Clito on 
the death of Charles the Good in 1127. He was 
recognized by Ghent, Bruges, and Ypres and 
Consolidated his position when William was 
killed at Alost in 1128. He married the widow 
of Charles the Good, Marguerite of Clermont, 
and proved himself at home a wise and pru­
dent prince, encouraging the growth of popu­
lär liberty and of commerce. In 1146 he took 
part in the Second Crusade and distinguished 
himself by his exploits. In 1157 he resigned 
the countship to his son Philip of Alsace and 
betook himself once more to Jerusalem. On 
his return from the East, Thierry retired to a 
monastery to die in his own land.
Thierry d e  C h a r t r e s , also called thierry
THE BRETON, Latin THEODORICUS, Or TER- 
RICUS, CARNOTENSIS, Or BRITO (b. C . 1100,
France—d. c. 1150, Chartres, Fr.), French 
theologian, teacher, encyclopaedist, one of the 
foremost thinkers of the 12th Century.

According to Peter Abelard, Thierry attended 
the Council of Soissons in 1121, at which Abe- 
lard’s teachings were condemned. He taught 
at Chartres, where his brother Bernard of 
Chartres, a celebrated Platonist, was chancel- 
lor. Sometime after 1136 he began teaching 
in Paris, where he had the Latinist, John of 
Salisbury, among his pupils. In 1141 he be­
came archdeacon and chancellor of Chartres. 
After attending the Diet of Frankfurt in 1149, 
he later retired to a monastic life.

His unpublished Heptateuchon (“Book in 
Seven Volumes”) contains the “classics” of 
the seven liberal arts, including works by Cic­
ero on rhetoric and by Aristotle on logic. His 
cosmology, mainly expounded in his com- 
mentary on Genesis, attempts to harmonize 
Scripture with Platonic and other physical or 
metaphysical doctrines; it teaches that God— 
who is everything—is the ultimate form from

which all other forms were created. In the 
Latin West, he was among the first to pro- 
mote the Arabian knowledge of Science, thus 
contributing to that important movement be- 
ginning in the llth  Century in which East­
ern science was—through Latin translations 
of Arabic works—introduced into the West, 
where science had disappeared with the Latin 
Roman Empire.
Thierry, (Jacques-Nicolas-) Augustin (b.
1795—d. 1856), French historian whose dis- 
cursive method of presenting history in pic- 
turesque and dramatic terms makes him one 
of the outstanding Romantic historians.
JThierry was educated at Blois and at the 
École Normale in Paris, where he first met 
Saint-Simon. He was fired with Saint-Simon’s 
ideal society of the future, becoming his sec- 
retary in 1814 and always calling himself the 
“adopted son” of the socialist visionary.

As a professional historian he was influenced 
particularly by the works of Sir Walter Scott, 
and, though he himself wrote no romances, 
his conception of history fully recognized the 
dramatic element. His main subjects are the 
Germanic invasions, the Norman Conquest, 
the formation of the medieval communes, 
the gradual ascent of the nations toward free 
government, and parliamentary institutions. 
From Claude Fauriel he leamed to consult 
original sources; and, in writing his most orig­
inal and ambitious work, LHistoire de la 
conquête de l ’Angleterre par les Normands (3 
vol. 1825; History of the Conquest of England 
by the Normans, 1825), hernade use of Latin 
chronicles and Anglo-Saxon laws. This work 
cost Thierry his eyesight. He was obliged to 
engage secretaries, and in 1830 he became 
totally blind. In 1841 the French Academy 
awarded him the first Prix Gobert, a prize 
bestowed on him for the next 15 years.

An ardent supporter of the revolution of 
July 1830 and of the triumph of liberal ideas, 
Thierry was always interested in the destiny 
of the bourgeoisie, as is evident from some of 
his works.
Thiers, (Louis-)Adolphe (b. April 18, 
1797, Marseille—d. Sept. 3, 1877, Saint- 
Germain-en-Laye, near Paris), French states- 
man, journalist, and historian, a founder and 
the first president (1871-73) of the Third

Thiers, portrait by Léon Bonnat, 1876; 
in the Louvre, Paris
Archives Photographiques

Republic. His historical works include a 10- 
volume Histoire de la révolution francaise and 
a 20-volume Histoire du consulat et de Vem­
pire.

Early life. Thiers was officially the son of a 
sea captain who married Thiers’s mother on 
May 13, 1797, and deserted her four months 
later. Educated at first at the Marseille school 
that now bears his name, he studied law at 
Aix-en-Provence, where he met his lifelong 
friend, the historian Francois Mignet. In 1821 
he went to Paris and became a contributor 
to the influential newspaper Constitutionnel.

In January 1830 he helped found a new Op­
position newspaper, National, which almost 
openly advocated a change of dynasty should 
the reactionary king Charles X attempt to 
circumscribe public liberties. During the rev­
olution of July 27-29, 1830, which overthrew 
King Charles, he took refuge in a Paris sub- 
urb and returned on the 29th to win support 
for Louis-Philippe, duke of Orléans. He was 
rewarded by being made a member of the 
Council of State and was elected to the Cham­
ber as a deputy for Aix-en-Provence.
Political career. Under the Orleanist mon- 

archy, Thiers was undersecretary of state for 
the treasury (1830), minister of the interior 
(1832 and 1834-36), and minister of trade and 
public works (1833-34). During those years, 
he was the most notable representative of the 
Party of Resistance (conservative moderates). 
He mercilessly crushed all insurrections, in 
particular those of the legitimists under the 
Duchesse de Berry in 1832 and of the Repub- 
licans in 1834. Premier and minister of foreign 
affairs (1836 and 1840), in his second term of 
office his support of the Egyptian pasha Mu­
hammad A ll almost led to war with England 
because of a conflicting Middle Eastern pol­
icy. Forced to resign by King Louis-Philippe’s 
determination to avert war, Thiers neverthe- 
less remained a leader of the resistance party. 

After the Revolution of February 1848, 
Thiers returned to the Assembly as a represen­
tative for Seine Inferieure. Though he helped 
elect Prince Louis-Napoleon to the presidency 
of the Second Republic (1849), the two later 
became estranged. Exiled from 1851 to 1853, 
Thiers again became a deputy under the Sec­
ond Empire and was originally one of those 
who favoured war with Prussia in 1870. Dur­
ing the war crisis, however, Thiers changed his 
views and became an opponent of the aggres­
sive policy that he had previously advocated. 
This swing stood him in good stead after the 
French defeat in September 1870; he thus be­
came the wise man who had foreseen the folly 
of pursuing such a policy without adequate 
military power. He was clever enough to re- 
main out of the national defense government 
set up after the fall of the Empire (September) 
and thus had no responsibility for the final 
French surrender in January 1871. In Febru­
ary he was elected simultaneously for 26 dé- 
partements and on February 17 became “chief 
of the executive power of the French Repub­
lic.” In August 1871 he became president of 
the republic. Thiers believed that France could 
be united under a conservative republic and 
tried to win the monarchist Opposition over to 
this view. His first major task was to restore 
political order. In concert with the Germans, 
he ruthlessly used troops to defeat the Paris 
insurrection known as the Commune (March- 
May 1871), thus destroying for many years 
the strength of French Socialists and workers’ 
movements. But even this did not win him 
the support of the monarchists, and in 1873 
he resigned. Meanwhile, his financial skill had 
enabled France to pay off ahead of time the 
indemnity due the Germans. But his military 
law of 1872 failed to establish an adequate 
professional army and the five years’ conscrip- 
tion period he introduced seriously depleted 
the labour force.

Thiers joined the republican Opposition in 
what was now a mainly royalist Assem­
bly. He died suddenly in September 1877, 
at Saint-Germain-en-Laye, just outside Paris, 
while preparing an election manifesto. 
Assessment. Thiers probably achieved 

greater power and wealth than any French 
politician of his time, but his ability was not 
greatly appreciated by those whom he served. 
His Histoire de la révolution francaise, which 
appeared in 10 volumes between 1823 and 
1827, and his Histoire du consulat et de Vem­
pire, published in 20 volumes between 1845 
and 1862, made a notable contribution to the 
growth of nationalism in France. In addition,



his effecting the return of Napoleon’s body to 
France from St. Helena in 1840 fostered the 
Napoleonic legend. Of himself, Thiers fairly 
successfully promoted the image of an old, 
shrewd, and wise patriot, although, by those 
of left-wing sympathies, he was never regarded 
as anything but an inveterate enemy of social 
reform. (J.Vi.)
BiBLiOG RA PH Y. Henri Malo, T h iers 1 7 9 7 -1 8 7 7  
(1932); and Charles H. Pomaret, M o n sieu r  Th iers  
et son  tem p s  (1948), give an overly favourable 
Interpretation of Thiers’s work. A more balanced 
biography is Robert Christophe, L e  S iè c le  d e  
M o n sieu r  Th iers  (1966). R.L. Dreyfus, L a  R é-  
p u b liqu e  de  M . Thiers, 1 8 7 1 -1 8 7 3  (1930), also 
very favourable, provides an account of Thiers’s 
policies during the first years of the Third Re­
publik The best studies on Thiers in English are 
the contributions of Charles Pouthas and J. Nere 
in the N ew  C a m b rid g e  M o d ern  H is to ry , vol. 10- 
11 (1960-62). John Maudgridge Snowden Allison, 
Thiers a n d  th e  F rench  M o n a rc h y  (1926, reprinted 
1968), remains an interesting study.
Thiès, town, west-central Senegal, West 
Africa. Situated 35 miles (56 km) east of 
Dakar, it is an important transportation cen­
tre, serving as the junction of the eastern 
Dakar-Niger railway and the northern rail 
and road Systems. This central location has 
spawned light industries and processing plants, 
making Thiès one of the largest cities in Sene­
gal. Reserves of aluminum phosphate found 
near Thiès are being exploited. Pop. (1979 
est.) town, 126,886.
Thietmar, also spelled D i e t m a r , or d i t h - 
m a r  (b. July 25, 975, Hildesheim, Saxony— 
d. Dec. 1, 1018, Merseburg, March of Thu- 
ringia), bishop of Merseburg and chronicler 
whose history of the three Ottos and Henry 
II, Saxon kings of Germany and Holy Roman 
emperors, is an important medieval Saxon 
document.

The son of John Siegfried, Graf von Wal­
beek, and a relative of the royal house, Thiet­
mar spent his youth in Magdeburg, joined the 
brotherhood of the church of Magdeburg in 
991, was made prior of the convent of Wal­
beek in 1002, and became bishop of Merse­
burg seven years later. Between 1012 and 
1018 he wrote an eight-book chronicle based 
on German annals from 908 to 1018. Having 
accompanied Henry II on military expedi- 
tions against the Slavs, he attributed to him 
the recovery of Saxon lands from the Slavic 
peoples. He was one of the first scholars to 
employ the word Teutonici to distinguish the 
German people from non-Germans within the 
Holy Roman Empire and to develop a vague 
concept of imperialism in contrast to tradi­
tional tribalism.
Thieu, Nguyen Van: seeNguyen Van Thieu. 
thighbone: see femur.
thigmotrich, any protozoan of the ciliate or­
der Thigmotrichida, found living parasitically 
in and about the gills or in the mantle cavity 
of bivalve mollusks. On the anterior part of 
the cell are long cilia (hairlike processes) for 
attaching to the host. The mouth opening is 
posterior; in some genera, such as Goniocoma 
and Holocoma, it has been replaced by an 
anterior suctorial tentacle. The taxonomy of 
the Thigmotrichida was undergoing revision 
in the late 20th Century.
Thika, town, south-central Kenya, East 
Africa. It lies in the highland region just north- 
east of the Capital city of Nairobi, at an eleva- 
tion of 4,943 feet (1,507 m) above sea level. 
Situated in a fruit-growing area, Thika special- 
izes in fruit canning (notably pineapples); the 
production of textiles, matches, and tinplate 
cans are other leading industries. Thika is the 
site of the Kenya government’s High Level 
Sisal Research Station, which engages in agro- 
nomic research on the problems of growing 
sisal in the Kenya highlands. Pop. (1983 est.) 
45,200.

Thimann, Kenneth V(ivian) (b. Aug. 5, 
1904, Ashford, Kent, Eng.), English-bom 
American plant physiologist who isolated 
auxin, an important plant growth hormone.

Thimann studied chemistry at Imperial Col­
lege in London, where he received the Ph.D. in 
biochemistry in 1928. After teaching for two 
years at King’s College for Women in London, 
Thimann went to the United States, where he 
served on the faculties at the California In­
stitute of Technology in Pasadena (1930-35), 
Harvard University (1935-65), and the Uni- 
versity of California at Santa Cruz from 1965; 
he was also provost of Crown College at Santa 
Cruz (1965-72). He became a U.S. Citizen in 
1941.
Thimann began his search for the growth 

hormone with Hermann Dolk in the early 
1930s at the California Institute of Technol­
ogy. Most of the work was completed when 
Dolk died in 1933; the next year Thimann 
obtained and isolated pure auxin in the form 
of /?-indolylacetic acid (IAA). With several 
coworkers, Thimann proved that auxin pro- 
motes cell elongation, formation of roots, and 
growth of buds. These discoveries led to the 
development of a widely used synthetic auxin, 
2,4-D. By using this and similar Chemicals, 
the premature falling of fruit can be prevented 
and cut sterns can be stimulated to grow abun­
dant roots; in addition, because high concen- 
trations of auxins are toxic to most plants, 
synthetic auxins are effective weed killers.

Thimann also demonstrated that the action 
of auxin on bud formation involves an inter- 
action with another growth hormone, kinetin, 
isolated by Folke Skoog and Carlos Miller 
around 1956. Publications of his research in­
clude The Natural Plant Hormones (1972), 
Hormones in Living Plants (1977), and Senes- 
cence in Plants (1980).
thimble, small, bell-shaped implement de­
signed to protect the top of the finger from 
needle pricks when sewing. Among the ear- 
liest known thimbles, dating from before a d  
79, were those made of bronze and found at 
Pompeii and Herculaneum. Thimbles can be 
made from almost any material, but modem 
ones are almost exclusively produced in plas­
tic or soft metals.
thimerosal, antiseptic for the skin and mu­
co us membranes, sometimes marketed under 
the trade name Merthiolate. It is an organic 
compound containing mercury and is related 
to merbromin (trade name Mercurochrome) 
and nitromersol (trade name Metaphen). 
Thimerosal disinfects by the action of the mer­
cury in the molecule, precipitating the pro- 
tein of microorganisms and disrupting their 
metabolisms. Thimerosal occurs as a light- 
coloured crystalline powder, soluble in water 
and in alcohol. It is used as a 0.1 percent 
alcoholic tincture or aqueous solution.
Thimphu, also spelled T h i m b u , Capital of 
Bhutan. The city, situated in the west-central 
part of the country, is in the Himalaya Moun­
tains on the Wong Chu (river) at about 7,000 
feet (2,000 m) above sea level. It was des- 
ignated the official seat of government in 
1962 (formerly the seat was wherever the king 
resided), and a large construction program 
was undertaken with Indian aid. Tashi Chho 
Dzong (fortress, or castle), the traditional for- 
tified monastery that has been remodeled and 
extended to house the offices of the royal 
government, is one of the finest specimens of 
traditional Bhutanese architecture. Terraced 
fields around the royal palace indicate the 
high priority given to agriculture. The princi­
pal crops in the area are rice, corn (maize), 
and wheat. Lumbering is also important, and 
there is a sawmill in the city. A hydroelectric 
power plant began Operation in 1966. The city 
has an airplane landing strip, and the Indo- 
Bhutan National Highway (opened 1968) con- 
nects the capita! to Phuntsholing, the principal
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gateway into Bhutan from India. Pop. (1985 
est.) 2 0 ,0 0 0 .
thin-layer chromatography, in analytical 
chemistry, technique for separating dissolved 
Chemical substances by virtue o f their differen­
tial migration over glass plates or plastic sheets 
coated with a thin layer o f a finely ground 
adsorbent, such as silica gel or alumina, that 
is mixed with a binder such as starch or 
piaster o f paris. The technique, which has be­
come a Standard analytical tooi in food and 
pharmaceutical laboratories, is especially use­
ful for separating the components o f naturally 
occurring substances, notably those found in 
animal and vegetable tissues called lipids and 
the volatile and fragrant components o f plants 
and flowers known as terpenes.

For thin-layer chromatography, a sample of 
the mixture to be separated is deposited at a 
spot near one end of the plate and a suitable 
solvent is allowed to rise up the plate by cap- 
illary action. The components of the sample 
become separated from one another because 
of their different degrees of attachment to 
the coating material on the plate or sheet. 
The solvent is then allowed to evaporate, and 
the location of the separated components is 
identified, usually by application of reagents 
that form coloured compounds with the sub­
stances. Thin-layer chromatography has a dis- 
tinct advantage over paper chromatography in 
that the thin-layer Chromatographie plate or 
sheet is able to withstand strong solvents and 
colour-forming agents.
thing, in medieval Scandinavia, the local, 
provincial, and, in Iceland, national assem- 
blies of freemen that fonned the fundamental 
unit of government and law.

Meeting at fixed intervals, the things, in 
which pure democracy theoretically operated, 
legislated at all levels, elected royal nominees, 
and settled all legal questions. They were 
presided over by the local chieftain or by 
a law speaker (one unusually leamed in the 
unrecorded law) and were dominated by the 
most influential members of the community. 
In Iceland the things ultimately led to the 
founding of the Althing, the Icelandic Par- 
liament. In the 13th and 14th centuries the 
things in other countries gradually lost their 
prerogatives to bureaucratized courts and no- 
ble-clerical councils.
Thingvallavatn, lake, southwestem Iceland, 
20 miles (32 km) east of Reykjavik. The lake is 
about 9 miles (14 km) long and up to 6  miles 
(10 km) wide and reaches a depth of 374 feet 
(114 m). It is the largest lake in Iceland and is

Thingvellir, on the north shore of Thingvallavatn, 
meeting place of the Althing (parliament), 930-1798
Earl Dibble— Photo Researchers

a populär spot for trout and char fishing. The 
lake drains southward to the Atlantic Ocean 
via the Sog and Ölfusä rivers. On its northern 
shore stands Thingvellir, the historical meet­
ing place of the Althing (parliament) from 930 
until 1798. Thingvellir was also the site of the 
proclamation of the Republic of Iceland on 
June 17, 1944.
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Thinite dynasties (c . 3100-c. 2686 bc), Ist 
and 2nd dynasties of Egypt, so named by the 
Egyptian historian Manetho (fl. 300 bc) after 
This (modem al-Barbä), a city near Abydos, 
where some of its kings were allegedly buried. 
Menes (c. 3100-3040 bc), the traditional 
founder of the dynasty, was thought to have 
united the country and established Memphis 
as his Capital. A few campaigns were recorded 
against the Bedouin tribes of the Sinai Penin­
sula, the Libyans, and the Nubians.
thiocarbamide (chemistry): see thiourea.
thiol, also called mercaptan , any o f a dass 
o f organic Chemical compounds similar to the 
alcohols and phenols but containing a sulfur 
atom in place o f the oxygen atom. Thiols are 
among the odorous principles in the scent 
o f skunks and o f freshly chopped onions; 
their presence in petroleum and natural gas 
is objectionable because they have disagree- 
able odours, interfere with catalysts used in 
refining processes, and produce sulfur dioxide 
upon combustion.

Thiols show many reactions like those of the 
hydroxyl compounds, such as formation of 
thioesters and thioethers (sulfides). Toward ox­
idation, however, they differ profoundly from 
alcohols: whereas oxidation of an alcohol usu­
ally leads to a product in which the oxidation 
state of a carbon atom has been changed, oxi­
dation of a thiol affects the sulfur atom. Mild 
oxidants convert thiols to disulfides, and more 
vigorous reagents result in the formation of 
sulfonic acids. Aliphatic thiols are commonly 
prepared from alkyl halides and sodium hy- 
drosulfide or from olefins and hydrogen sul­
fide. Aromatic thiols can be made from the 
amino compounds by way of the diazonium 
salts. A thiol generally has a much lower boil­
ing point than the hydroxyl compound of like 
stmcture; for example, methanethiol boils at 
6 ° C (43° F), methanol at 65° C (149° F). 
The lower aliphatic thiols are useful as wam- 
ing odorants in fuel gases and are somewhat 
toxic.
Thionville, town, Moselle département, Lor­
raine region, northeastem France, on the 
canalized Moselle River, near the Luxembourg 
border. It has remains of a 13th-century castle, 
built by the counts of Luxembourg. Formerly 
a part of the Holy Roman Empire, Thionville 
was taken from the Spaniards by the Great 
Condé in 1643. It was called Diedenhofen by 
the Germans, who held it from 1870 until 
1919. The centre of an iron-mining district, it 
has a variety of heavy metallurgical industries. 
Pop. (1982) 34,758.
Thionville, Merlin de: see Merlin, An­
toine-Christophe.
f hiophene, the simplest sulfur-containing aro­
matic compound, with molecular formula 
C4H4S, which closely resembles benzene in 
its Chemical and physical properties. It oc- 
curs with benzene in coal tar, from which 
source it was first isolated in 1883. Today, 
thiophene is prepared commercially from bu- 
tane or butene and sulfur or sulfur dioxide. 
Certain thiophene derivatives occur as plant 
pigments and other natural products. Biotin is 
a reduced thiophene derivative. The antihis- 
tamine methapyrilene (Thenylene) and certain 
other synthetic pharmaceuticals contain the 
thiophene nucleus, but there are few synthetic 
thiophene compounds of importance.
thiourea, also called thiocarbamide, an or­
ganic compound that resembles urea (q.v.) 
but contains sulfur instead o f oxygen; i.e., the 
molecular formula is CS(NH2)2, while that o f  
urea is CO(NH2)2. Like urea, it can be pre­
pared by causing a compound with the same 
Chemical composition to undergo rearrange- 
ment, as by heating am monium thiocyanate

(NH4SCN). A method of preparation more 
commonly used consists of the addition of 
hydrogen sulfide to cyanamide. Thiourea ex- 
hibits many of the Chemical properties of 
urea, but it has little commercial application. 
The small quantity of thiourea consumed is 
utilized primarily in photography as a fixing 
agent, in the manufacture of a thermosetting 
resin, as an insecticide, as a textile-treating 
agent, and as starting material for certain dyes 
and drugs. Thiourea forms as colourless crys- 
tals melting at 182° C (360° F). It is toxic, 
although the fatal dosage is not well estab­
lished.
Thira (Greece): see Thera.
Third Department, Russian tretye otde- 
leniye, also called third section of his im­
perial MAJESTY’S OWN CHANCERY IN RUSSIA, 
office created by Emperor Nicholas I (July 15 
[July 3, old style], 1826) to conduct secret 
police operations. Designed by Count A.Kh. 
Benckendorff, who was also its first chief 
administrator (1826-44), the department was 
responsible for political security.

It conducted surveillances and gathered Infor­
mation on political dissidents, religious schis- 
matics, and foreigners. It banished suspected 
political criminals to remote regions and op- 
erated prisons for “state criminals.” It was 
also responsible for prosecuting counterfeiters 
of money and official documents and for con- 
ducting censorship. It functioned in conjunc- 
tion with the Corps of Gendarmes (formed 
in 1836), a well-organized military force that 
operated throughout the empire, and with a 
network of anonymous spies and informers.

Originally intended to protect the common 
people of Russia from the exploitation and 
corrupt practices of the dominant classes, it 
became a particularly repressive institution. 
In the 1870s it was responsible for the arrest 
of many Narodniki (Populists), who had gone 
into the countryside to improve conditions 
and agitate politically among the peasantry; it 
became a major target for revolutionary ter- 
rorists, who assassinated its head, Gen. N.V. 
Mezentsev, in 1878.

The department was abolished in 1880 by 
Gen. M.T. Loris-Melikov, who was appointed 
by Alexander II to assume many executive 
responsibilities and to undermine the revo­
lutionary movement by instigating a series 
of moderate reforms. The department’s func- 
tions were transferred to the department of 
the police of the Ministry of Interior.
Third Estate, French tiers état, in French 
history, with the nobility and the clergy, one 
of the three orders into which members were 
divided in the pre-Revolutionary Estates-Gen- 
eral (q.v.); it represented the great majority 
of the people, and its transformation into a 
National Assembly in June 1789 marked the 
beginning of the French Revolution.
Third International (Socialist federation): 
see International, Third.
Third Reich, official Nazi designation for the 
regime in Germany (q.v.) from January 1933 
to May 1945, as the presumed successor of 
the medieval and early modern Holy Roman 
Empire of 800 to 1806 (the First Reich) and 
the German Empire from 1871 to 1918 (the 
Second Reich).
Thirkell, Angela (Margaret) (b. Jan. 30, 
1890, London—d. Jan. 29, 1961, Bramley, 
Surrey, Eng.), author of more than 30 light- 
hearted novels about English middle- and 
upper-class life in Barsetshire dealing with de- 
scendants of characters in Anthony Trollope’s 
novels set in the same fictional locale.

The daughter of a classical scholar, Thirkell 
was also the cousin of Rudyard Kipling. Her 
novels, usually peopled with genteel, snobbish 
characters, are noted for their gentle irony, 
absurdity of tone, and understated sophis- 
tication. Some of her better known novels

include Coronation Summer (1937), Pomfret 
Towers (1938), The Brandons (1939), North- 
bridge Rectory (1941), Growing Up (1943), 
Headmistress (1945), Miss Bunting (1946), 
and The Duke’s Daughter (1951).
Thirteen Articles of Faith, also called 
THiRTEEN principles, a summary of the ba- 
sic tenets of Judaism as perceived by the 
12th-century Jewish philosopher Moses Mai- 
monides. They first appeared in his com- 
mentary on the Mishna, Kitäb al-Siräj, as 
an elaboration on the section Sanhedrin 10, 
which sets forth the reasons why a Jew would 
be denied resurrection. Maimonides’ formula- 
tion was an attempt to put forth true concepts 
of God and faith as a tooi in avoiding error. 
His statement, although presented by him as 
a form of dogma, was a personal concept 
and has been much debated and revised. The 
numerous versions of the Articles of Faith 
include the hymn Yigdal, written about 1300 
and adopted into most prayer services.
Thirteen Years’ War (1454-66), war be­
tween Poland and the Teutonic Knights that 
began as a revolt by the Prussian populace 
against their overlords, the Teutonic Knights, 
and was concluded by the Treaty of Torun 
(Thorn; Oct. 19, 1466). In 1454 rebel Prussian 
groups petitioned Casimir IV of Poland for 
aid against the Knights. Casimir declared war 
on them, and in 1462 won the decisive Battle 
of Puck. In the Treaty of Torun, the Teu­
tonic Order surrendered the eastem part of 
Pomerania (Pomerelia) and western Pmssia— 
eastem Pmssia was a vassal state of the Polish 
crown, with its own diet and administration 
and Capital at Königsberg—and the order was 
opened to Poles.
Thirty, Battle of the, French combat des 
trentes (March 27, 1351), episode in the 
struggle for the succession to the duchy of 
Brittany between Charles of Blois, supported 
by the King of France, and John of Montfort, 
supported by the King of England. The com­
bat at arms was celebrated by an unknown 
trouvère and retold with variations by Jean 
Froissart.

When, in spite of a truce, John Bramborough, 
the English captain of Ploërmel, continued 
his ravages in the district of Josselin, Jean de 
Beaumanoir, captain of Josselin and marshal 
of Brittany, sent Bramborough a challenge. 
Thus on March 27, 1351, a fight took place 
near Ploërmel, with 30 picked Champions, 
knights and squires, on either side. Beauma- 
noir’s side comprised 30 Bretons, Brambor- 
ough’s 20 Englishmen, 6  German mercenaries, 
and 4 Brabangons. The battle, fought with 
lances, swords, daggers, and maces, is remi- 
niscent of the last fight of the Burgundians 
in the Nibelungenlied, especially in the advice 
of Geoffroy du Bois to his wounded leader, 
who was asking for water: “Drink your blood, 
Beaumanoir; that will quench your thirst!” 
The victory was decided by Guillaume de 
Montauban, who mounted his horse and over- 
threw seven of the English Champions, the rest 
being forced to surrender. All the combatants 
were either dead or seriously wounded, Bram­
borough being among the slain. The prisoners 
were well treated and released for a small ran- 
som.
30 Doradus, also called tarantula  neb- 
ula  (catalog number NGC 2070), immense 
ionized-hydrogen region in the Large Magel- 
lanic Cloud, a satellite galaxy of the Milky 
Way system (in which the Earth is located). 
The nebula consists of a cloud of interstellar 
gas—principally hydrogen—lit from within by 
young, hot stars that ionize the gas around 
them. As the atoms in the gas recombine, 
they emit visible light. The total mass of the 
nebula is about 1 ,0 0 0 , 0 0 0  solar masses, and 
its diameter is 170 parsecs (550 light-years), 
making it the largest region of ionized gas in 
the entire Local Group (q.v.) of galaxies.



38th parallel, parallel of latitude that in East 
Asia roughly demarcates North and South 
Korea. The line was originally chosen by U.S. 
military planners at the Potsdam Conference, 
in July 1945, as an army boundary, north 
of which the Soviet Union was to accept the 
surrender of the Japanese forces in Korea and 
south of which the Americans were to accept 
the Japanese surrender. Although the line was 
originally intended as a temporary division of 
the country, the onset of the Cold War re­
sulted in the establishment of a separate U.S.- 
oriented regime in South Korea under Syng- 
man Rhee and a Communist regime in North 
Korea under Kim Il-sung.

After the onset of the Korean War between 
North and South Korea in June 1950, UN 
forces, which, under U.S. general Douglas 
MacArthur, had come to the aid of the south, 
moved north of the 38th parallel in an attempt 
to occupy North Korea. With the intervention 
of Chinese troops, the war came to a stalemate 
roughly along that parallel. The cease-fire line, 
fixed at the time of the armistice agreement, 
gave South Korea possession of an eastern 
mountainous area north of the parallel, which 
was the major battlefront when the demarca- 
tion line was fixed.
Thirty-nine Articles, the doctrinal state­
ments of the Church of England. With 
The Book of Common Prayer, they present 
the liturgy and doctrine of that Church. 
The Thirty-nine Articles developed from the 
Forty-two Articles, written by Archbishop 
Thomas Cranmer in 1553 “for the avoid- 
ing of controversy in opinions.” These had 
been partly derived from the Thirteen Articles 
of 1538, designed as the basis of an agree­
ment between Henry VIII and the German 
Lutheran princes, which had been influenced 
by the Lutheran Augsburg Confession (1530).

The Forty-two Articles were eliminated when 
Mary became queen (1553) and restored 
Catholicism. After Elizabeth I became queen 
(1558) a new statement of doctrine was needed. 
In 1563 the Canterbury Convocation (the pe­
riodic assembly of clergy of the province of 
Canterbury) drastically revised the Forty-two 
Articles, and additional changes were made at 
Elizabeth’s request. A final revision by Con­
vocation in 1571 produced the Thirty-nine 
Articles, which were approved by the Queen 
and imposed on the clergy.

In form they deal briefly with the doc­
trines accepted by Catholics and Protestants 
alike and more fully with points of contro­
versy. They are often studiously ambiguous, 
however, because the Elizabethan government 
wished to make the national church as inclu­
sive of different viewpoints as possible.
The status of the Thirty-nine Articles varies 

in the several churches of the Anglican Com- 
munion. Since 1865, Church of England clergy 
have only had to declare that the doctrine 
in the Articles is “agreeable to the Word of 
God.” In the Protestant Episcopal Church in 
the United States, neither clergy nor laity is 
required formally to subscribe to them.
Thirty Years’ War, (1618-48), a series of 
wars fought by various nations for various 
reasons, including religious, dynastie, territo­
rial, and commercial rivalries. Its destructive 
campaigns and battles occurred over most of 
Europe, and, when the conflict ended with 
the Treaty of Westphalia in 1648, the map of 
Europe had been irrevocably changed.
A brief treatment of the Thirty Years’ War 

follows. For füll treatment, see macropaedia: 
Europe.

Although the struggles that created it erupted 
some years earlier, the war is conventionally 
held to have begun in 1618, when the future 
emperor Ferdinand II, in his role as king of 
Bohemia, attempted to impose Catholic ab- 
solutism on his domains, and the Protestant 
nobles of both Bohemia and Austria rose up 
in rebellion. Ferdinand won after a five-year

struggle. In 1625 King Christian IV of Den­
mark saw an opportunity to gain valuable 
territory in Germany to balance his earlier 
loss of Baltic provinces to Sweden. Christian’s 
defeat and the Peace of Lübeck in 1629 fin- 
ished Denmark as a European power, but 
Sweden’s Gustavus II Adolphus, having ended 
a four-year war with Poland, invaded Ger­
many and won many German princes to his 
anti-Catholic, anti-imperial cause.

Meanwhile the conflict widened, fueled by 
political ambitions of the various powers. 
Poland, having been drawn in as a Baltic 
power coveted by Sweden, pushed its own am­
bitions by attacking Russia and establishing 
a dictatorship in Moscow under Wladyslaw, 
Poland’s future king. The Russo-Polish Peace 
of Polyanov in 1634 ended Poland’s claim to 
the tsarist throne but freed Poland to résumé 
hostilities against its Baltic arch-enemy, Swe­
den, which was now deeply embroiled in Ger­
many. Here, in the heartland of Europe, three 
denominations vied for dominance: Catholi­
cism, Protestantism, and Calvinism. This re­
sulted in a Gordian tangle of alliances as 
princes and prelates called in foreign powers 
to aid them. Overall, the struggle was between 
the Holy Roman Empire, which was Catholic 
and Habsburg, and a network of Protestant 
towns and principalities that relied on the 
chief anti-Catholic powers of Sweden and the 
United Netherlands, which had at last thrown 
off the yoke of Spain after a struggle lasting 80 
years. A parallel struggle involved the rivalry 
of France with the Habsburgs of the empire 
and of Spain, who had been attempting to 
construct a cordon of anti-French alliances.
The principal battlefield for all these inter- 

mittent conflicts was the towns and princi­
palities of Germany, which suffered severely. 
It was a characteristic of the Thirty Years’ 
War that many of the contending armies were 
mercenaries, many of whom could not collect 
their pay. This threw them on the countryside 
for their supplies, and thus began the “wolf- 
strategy” that typified this war. The armies of 
both sides plundered as they marched, leav- 
ing cities, towns, villages, and farms ravaged. 
When the contending powers finally met in 
the German province of Westphalia to end the 
bloodshed, the balance of power in Europe 
had been radically changed. Spain had lost 
not only the Netherlands but its dominant po­
sition in western Europe. France was now the 
chief Western power. Sweden had obtained 
control of the Baltic. The United Netherlands 
was recognized as an independent republic. 
The member States of the Holy Roman Em­
pire were granted füll sovereignty. The an­
cient notion of a Catholic empire of Europe, 
headed spiritually by a pope and temporally 
by an emperor, was permanently abandoned, 
and the essential structure of modern Europe 
as a community of sovereign States was estab­
lished.
Thisbe: see Pyramus and Thisbe.
thistle, weedy species of Cirsium, Carduus, 
Echinops, Sonchus, and other plant genera of

Field thistle (Cirsium discolor)
John H. Gérard
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the family Asteraceae. The word thistle most 
often refers to prickly leaved species of Car­
duus and Cirsium, which have dense heads of 
small, usually pink or purple flowers. Plants of 
the genus Carduus, sometimes called plume- 
less thistles, have spiny sterns and flower 
heads without ray flowers. Canadian thistle 
(Cirsium arvense) is a troublesome weed in 
agricultural areas of North America, and more 
than 10 species of sow-thistle (Sonchus) are 
widespread throughout Europe. Some species 
of globe thistle (Echinops) are cultivated as 
ornamentals.
Thistle, The Most Ancient and Most No­
ble Oraer of the, exclusive Scottish order of 
knighthood whose modern period dates from 
its founding by James II of Great Britain 
(James VII of Scotland) in 1687, although, 
like many chivalric orders, it probably has its 
origins much further back in history.
Tradition has it that as early as c. 757 

King Angus (Achaius) of the Scots founded 
a chivalric order and introducted the cult of 
St. Andrew into Scotland. More definite in- 
formation exists concerning an order in the 
Middle Ages. James II of Scotland, seeking to 
bring rebellious nobles under the control of 
the monarchy, created an order of knighthood 
in 1452. His son James III (ruled 1460-88) 
probably instituted some order as well, and 
for much the same reason, initiating also the 
thistle as the royal emblem. When James II of 
England was exiled (1688), the modern order 
feil into abeyance; it was revived, however, by 
Queen Anne in 1703.
The membership of the order established in 

1687 comprised the British sovereign and eight 
knights. Queen Anne increased the number of 
knights to 12, and in 1827 the number was 
raised to 16, which is as it currently remains. 
The only foreigner admitted has been King 
Olaf V of Norway. Conferment of the order 
entails induction into knighthood. Holders 
are entitled to add K.T. (Knight of the This­
tle) after their name. In order of precedence, 
Knights of the Thistle are ranked just below 
Knights of the Garter, these two orders being 
the oldest and most prestigious in Britain.

There are five officers—chancellor, dean, 
secretary, Lyon king of arms, and gentleman 
usher of the Green Rod. The order, dedi­
cated to St. Andrew, patron saint of Scotland, 
celebrates its feast day on November 30 (St. 
Andrew’s Day). The beautiful Thistle chapel, 
built in 1911, is in St. Giles’s Cathedral, Ed­
inburgh.

The insignia comprises a star bearing St. An­
drew’s cross in the centre of which is a green 
thistle on a field of gold, a badge portray- 
ing St. Andrew and his cross, and a collar 
consisting of thistles alternating with sprigs of 
rue. All insignia are returned upon the hold- 
er’s death. The motto of the order, Nemo me 
impune lacessit (“No one provokes me with 
impunity”), is also the motto of all Scottish 
regiments, although more popularly rendered 
as “Wha daur meddle wi’ me?”

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Thistlewood, Arthur (b. 1774, Tupholme, 
Lincolnshire, Eng.—d. May 1, 1820, London), 
revolutionary who in 1820, a time of eco­
nomie distress and radical unrest in England, 
organized the Cato Street Conspiracy to assas- 
sinate all the members of the British Cabinet.
The son of a successful farmer, Thistlewood 

visited the United States and France and re­
turned to England in 1794 obsessed with the 
idea that the first duty of a patriot was to 
overthrow the government. He served in the 
army briefly, then drifted rather aimlessly un-
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til December 1816, when he helped to plan 
an uprising (the Spa Fields Riot) in which the 
Bank of England and the Tower of London 
were to be seized. After the rioters were dis- 
persed, Thistlewood and another conspirator 
were arrested but eventually were acquitted. 
Thistlewood was imprisoned (1818-19), how­
ever, for issuing a challenge to a duel to the Ist 
Viscount Sidmouth, a former prime minister 
who as home secretary was chiefly responsible 
for the Six Acts of 1819, which were intended 
to suppress radical movements.

Released from prison, Thistlewood leamed 
that the Cabinet ministers had arranged to dine 
at the Earl of Harrowby’s house in Grosvenor 
Square, London, on Feb. 23, 1820. The po­
lice heard of Thistlewood’s plot to murder 
the Cabinet members, and, on the evening of 
the 23rd, as Thistlewood and several armed 
accomplices were preparing to leave a room 
in Cato Street for Grosvenor Square, officers 
appeared and arrested some of them. Thistle­
wood himself escaped but was captured the 
next day. Found guilty of high treason, he and 
four others were hanged.
Thivai (Greece): see Thebes.
thixotropy, reversible behaviour of certain 
gels of liquefying when they are disturbed 
and resetting when they are allowed to stand. 
Thixotropy occurs in paints, such as lithopone 
in oil, which flow freely when stirred and 
revert to a gel-like state on standing. Quick- 
sand, a mixture of sand and water, is rendered 
thixotropic by the presence of certain clays. 
Drilling muds, made thixotropic by the inclu- 
sion of bentonite, form a cake on the wall of 
the drill hole to keep drilling fluid in the hole 
and to prevent outside water from entering.
Thjórs River, Icelandic thjórsa, longest 
stream in Iceland. Rising from the central 
plateau northeast of Hofs Glacier, it flows 
southwestward for 143 miles (230 km) and 
then discharges into the Atlantic Ocean south- 
east of Selfoss. The Thjórs River and its largest 
tributary, the Tungna (80 miles [129 km] 
long), carry away meltwater from Vatna, Hofs, 
and several smaller glaciers, while draining a 
basin of 2,907 square miles (7,530 square km), 
the lower third of which is part of the island’s 
most extensive farming region.

Because of its size and its location in the 
densely populated Southwest, the Thjórs gen- 
erates more electrical power than any other 
stream in Iceland. In 1965 the Icelandic gov­
ernment began construction of a major hy- 
droelectric project on the river. The largest 
power plant in the System, at Bürfell, supplies 
electricity to a large aluminum smelter at 
Straumsvik on the coast south of Reykjavik. 
Other plants were opened on the river later in 
the 1970s, and a large reservoir at Thórisvatn 
was completed in 1973.
Thlingchadinne (people): see Dogrib. 
thod pa (in Buddhism): see kapäla.
Thohoyandou, town and Capital of the not 
internationally recognized republic of Venda. 
Construction of the planned town began 
shortly before Venda was declared indepen­
dent of South Africa in 1979. It is located near 
the Luvuvhu River in the forested foothills of 
the Soutpansberg. Designed to be constructed 
in five phases, by the early 1980s many govern­
ment buildings had been completed, including 
the supreme court and the national assembly, 
together with a business complex, a shopping 
centre, and modem housing. Small-scale in­
dustries produce fumiture, sawn wood, bricks, 
processed tea, and clothing. Pop. (1985) 10,- 
166.
Thököly, Imre (b. Sept. 25, 1657, Késmark, 
Slovakia [now in Czechoslovakia]—d. Sept.

13, 1705, izmit, Tur.), Hungarian patriot, and 
a leader of the Hungarian Protestants in their 
struggle against Austrian Habsburg mie.
The scion of a rich Protestant landowning 

family, Thököly moved to Transylvania after 
the execution of his father for having had 
a role in the Hungarian magnates’ conspir- 
acy against the Habsburg emperor Leopold I 
(1670). His family properties sequestered, he 
later led the Hungarian Protestant resistance 
to the continuing repressive Habsburg policy 
and in 1680 was elected commander in chief 
of the malcontents.
Aided by the emperor’s preoccupation with 

hostile France and the backing of the Turks

Thököly, engraving by P. Steven, 1680
By courtesy of the National Szechenyi Library, Budapest

and the Prince of Transylvania, Thököly 
overran much of upper Hungary and forced 
Leopold to restore Hungarian liberties (Treaty 
of Sopron, 1681) and to recognize his own 
quasi-sovereignty in north Hungary. He soon 
resumed hostilities against the emperor, how­
ever, allying himself with the Turks and taking 
the title of prince over his own dominions. In 
1683 he joined with the Turks in their historie 
final attempt to take Vienna. The siege was re- 
pulsed, however, and Thököly’s fortunes then 
collapsed with those of his Turkish allies. His 
rebellion was crushed, his fortresses captured, 
and his wife taken in custody to Vienna. His 
fortunes briefly revived in 1690, when he was 
installed by the Turks as prince of Transylva­
nia and defeated the imperial forces at Zernest 
(August 1690); but, after the Treaty of Car- 
lowitz (1699), Ottoman influence was signifi- 
cantly diminished and Thököly was forced to 
spend his remaining years in exile in Turkey.
tholeiite, fine-grained extrusive igneous rock, 
a basalt (q. v.) that contains plagioclase feldspar 
(labradorite), clinopyroxene (augite with pi- 
geonite or hypersthene), and iron ore (mag- 
netite and ilmenite). Tholeiitic lavas often 
contain glass, but little or no olivine. Tholeiite 
occurs as extensive plateaus (volumes on the 
order of 200,000 to 800,000 cubic km [50,000 
to 200,000 cubic miles]) in the Pacific North­
west and the Deccan, western India, as well 
as in the lavas of the Lake Superior region, 
South Africa, Western Australia, and South 
America.
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tholos, generally, a circular building, espe­
cially a type of round stmcture that became 
common in Greece during the Late Classical 
period (c. 400-323 bc).
The term tholos is also used more specifi- 

cally for a prehistorie stone tomb built during 
the Mycenaean period (c. 1580-1100 bc) in 
Greece. Usually built into the side of a hill, 
tholos tombs were often called beehive tombs 
because of the shape of the tomb’s corbeled

Tholos, the so-called Treasury of Atreus at 
Mycenae, c. 1350 b c

Hirmer Fotoarchiv, München

vault. The tholos tomb appears to be indige- 
nous to Greece, although related stmetures 
have been found on the Iberian Peninsula and 
the British Isles and throughout the eastern 
Mediterranean. See also Atreus, Treasury of.
Thomas, Sa i n t  (b. probably Galilee—d. tra- 
ditionally ad 53, Madras, India; Western feast 
day December 21, feast day in Roman and 
Syrian churches July 3, in Greek Church Oc- 
tober 6), one of the Twelve Apostles. His 
name in Aramaic (Te’oma) and Greek (Didy- 
mos) means “twin”; John 11:16 identifies him 
as “Thomas, called the Twin.” He is called 
Judas Thomas (i.e., Judas the Twin) by the 
Syrians.

Thomas’ character is outlined in The Gospel 
According to John. His devoted love for Jesus 
is clearly expressed in John 11:5-16: when 
Jesus planned to return to Judaea, the disci- 
ples wamed him of the Jews’ animosity (“now 
seeking to stone you”), to which Thomas soon 
replied, “Let us also go, that we may die 
with him.” At the Last Supper (John 14:1- 
7) Thomas could not comprehend what Jesus 
meant when he said: “I will come again and 
will take you to myself, that where I am you 
may be also. And you know the way where 
I am going.” Thomas’ question, “how can we 
know the way?” caused Jesus to answer, “I 
am the way, and the truth, and the life.”
Perhaps the best-known event in his life 

is the one from which the phrase “doubt- 
ing Thomas” developed. In John 20:19-29 he 
was not among those disciples to whom the 
risen Christ first appeared, and, when they 
told the incredulous Thomas, he requested 
physical proof of the Resurrection, fulfilled 
when Christ reappeared and specifically asked 
Thomas to touch his wounds. His sudden re- 
alization of truth (“My Lord and my God”) 
made Thomas the first person to explicitly 
acknowledge Jesus’ divinity.
Thomas’ subsequent history is uncertain. 

According to the 4th-century Ecclesiastical 
History of Bishop Eusebius of Caesarea, he 
evangelized Parthia (modern Khoräsän). Later 
Christian tradition says Thomas extended his 
apostolate into India, where he is recognized 
as the founder of the Church of the Syr­
ian Malabar Christians, or Christians of St. 
Thomas. In the apocryphal Acts of Thomas, 
originally composed in Syriac, his martyrdom 
is cited under the king of Mylapore at Madras, 
where are St. Thomas Mount and San Thomé 
Cathedral—his traditional burial place; his 
relics, however, supposedly were taken to the 
West and finally enshrined at Ortona, Italy. 
He allegedly visited the court of the Indo- 
Parthian king Gondophernes, who put him in 
charge of building a royal palace (the Acts of 
Thomas States that he was a carpenter); he 
was imprisoned for spending on charity the 
money entrusted him. Though some of the 
Acts of Thomas is probable, evidence remains 
inconclusive.

In addition to the aforementioned apoc­
ryphal works, other similar writings related



or accredited to Thomas are the Gospel of 
Thomas (among the Coptic Gnostic papyri 
found in 1945 in Upper Egypt), The Book of 
Thomas the Athlete, and Evangelium Joannis 
de obitu Mariae (“The Message of John Con- 
ceming the Death of Mary”). A.E. Medlycott’s 
India and the Apostle Thomas appeared in 
1905, followed by F.A. D’Cruz’s St. Thomas 
the Apostle in India in 1929.
Thomas Ä K e m p is , original name thomas 
hemerken (b. 1379/80, Kempten, near Düs­
seldorf, the Rhineland—d. Aug. 8, 1471, Ag- 
nietenberg, near Zwolle, Bishopric of Utrecht), 
Dutch theologian, the probable author of the 
Imitatio Christi (Imitation of Christ), a devo- 
tional book that, with the exception of the 
Bible, has been considered the most influen­
tial work in Christian literature.

In about 1392 Thomas went to Deven­
ter, Neth., a religious centre and headquar­
ters of the leamed Brethren of the Common 
Life, a community devoted to education and 
the care of the poor, where he studied un­
der the theologian Florentius Radewyns, who 
in 1387 had founded the Congregation of 
Windesheim, a congregation of Augustinian 
canons regulär (i.e., ecclesiastics living in com­
munity and bound by vows). Thomas joined 
the Windesheim congregation at Agnietenberg 
monastery, where he remained almost contin- 
ually for more than 70 years. He took his vows 
in 1408, was ordained in 1413, and thereafter 
devoted his life to copying manuscripts and to 
directing novices.
Although the authorship is in dispute, he 

probably wrote the Imitation. Remarkable for 
its simple language and style, it emphasizes 
the spiritual rather than the materialistic life, 
affirms the rewards of being Christ centred, 
and supports Communion as a means to 
strengthen faith. His writings offer possibly 
the best representation of the devotio moderna 
(a religious movement created by Gerhard 
Groote, founder of the Brethren of the Com­
mon Life) that made religion intelligible and 
practicable for the “modern” attitude arising 
in the Netherlands at the end of the 14th Cen­
tury. Thomas stresses asceticism rather than 
mysticism, and moderate—not extreme—aus- 
terity. A critical edition of his Opera Omnia 
(17 vol., 1902-22; “Complete Works”) was 
published by M.J. Pohl. J.E.G. de Montmo- 
rency’s Thomas a Kempis: His Age and His 
Book appeared in 1906, followed by D. But- 
ler’s Thomas ä Kempis: A Religious Study 
(1908).
Thomas A q u in a s , Sa i n t , Italian san tom- 
maso d ’aquino, byname doctor angelicus 
(Latin: Angelic Doctor) (b. 1224/25, Roc- 
casecca, near Aquino, Terra di Lavoro, King­
dom of Sicily—d. March 7, 1274, Fossanova, 
near Terracina, Latium, Papal States; canon- 
ized July 18, 1323; feast day January 28, 
formerly March 7), Italian Dominican theo­
logian, the foremost medieval Scholasticist, 
whose Summa theologiae and Summa contra 
gentiles form the classical systematization of 
Roman Catholic theology.
A brief account of the life and works of St. 

Thomas Aquinas follows; for a füll biogra- 
phy, see macropaedia: Thomas Aquinas and 
Thomism.

Thomas joined the newly founded Domini­
can order and was sent to the University of 
Paris (1245), where he studied under Albertus 
Magnus, a noted scholar, at a time when the 
influx of Arabian-Aristotelian thought was 
arousing a sharp reaction among believers. 
He went to Cologne with Albertus (1248-52), 
returned to Paris to prepare for the degree 
of master of theology (1252-56), and began 
teaching at Paris in 1256. He was theological 
adviser and lecturer to the papal Curia (1259— 
68) and then returned to Paris to argue his 
position concerning the relation of faith and 
reason (i.e., that reason is able to operate 
within faith yet according to its own laws)

against the rationalistic Averroists on the one 
hand, and concerning the authentic values of 
created nature against traditional theologians 
on the other. In 1272 Thomas returned to 
Italy to establish a Dominican house of stud­
ies at the University of Naples and defended 
the Aristotelian current of thought against the 
Franciscan scholar Bonaventure. He died on 
his way to the second Council of Lyons.
Thomas B e c k e t , Sa i n t , also called thom­
as Ä BECKET, or THOMAS OF LONDON: s e e
Becket, Saint Thomas.
Thomas o f  B r o t h e r t o n : see Norfolk, 
Thomas of Brotherton, earl of.
Thomas o f  C a n t e l u p e , Sa i n t , also called 
Saint thomas of h e r e f o r d : see Cantelupe, 
Saint Thomas de.
Thomas o f  W o o d s t o c k : see Gloucester, 
Thomas of Woodstock, duke of.
Thomas th e  R h y m e r , also called thomas
LEARMÖNT, Or THOMAS OF ERCELDOUNE (fl.
1220-97), Scottish poet and prophet who was 
likely the author of the metrical romance Sir 
Tristrem, a version of the widely diffused Tris­
tan legend. The romance was first printed in 
1804 by Sir Walter Scott from a manuscript 
of c. 1300. Thomas is now probably best 
known through the ballad “Thomas the Rhy­
mer,” included by Scott in his Minstrelsy of 
the Scottish Border (v. ii., 1802). In populär 
lore he was usually coupled with Merlin and 
other English seers. His prophecies first ap- 
pear in literary form in the early 15th-century 
Romance and Prophecies of Thomas of Ercel- 
doune (edited 1875 by J.A.H. Murray). The 
19th-century Russian poet Mikhail Lermon- 
tov claimed Thomas as an ancestor.
Thomas, Albert (b. June 16, 1878, Cham- 
pigny-sur-Marne, Fr.—d. May 7, 1932, Paris), 
French statesman, political leader, and histo­
rian who, as the first director of the League of 
Nations’ International Labour Organisation,

Albert Thomas
By courtesy of the Bibliotheque Nationale, Paris

helped secure ratification of the conventions 
adopted by the International Labour Confer­
ence.
Thomas graduated from the prestigious École 

Normale Supérieure in Paris, where he won 
scholarships that enabled him to do research 
in Russia, Germany, and the eastem Mediter- 
ranean on the topic of working-class history 
and the causes of Socialism, trade-unionism, 
and the cooperative movement. His most sig­
nificant scholarly work was Le Syndicalisme 
allemand (1903; “German Syndicalism”).

In 1904 Thomas was appointed assistant ed- 
itor of LHumanité, the official organ of the 
Socialist Party. He soon came to play a signif­
icant role as a leader of the moderate groups 
within the national labour movement. In 1910 
he was elected to the Chamber of Deputies, 
where he became one of the leaders of the 
moderate wing of the Socialist Party.

During World War I (1914-18) Thomas suc- 
cessfully organized the French railways. He 
became under secretary of state for artillery 
(1915) and then minister for munitions (1916— 
17). With the overthrow of the tsarist autoc- 
racy in Russia, Thomas was sent to Petrograd

713 Thomas, Dylan (Marlais)

(April 1917) to work with the Russian provi- 
sional government under Aleksandr Kerensky 
on the production of munitions in an attempt 
by France to maintain cooperation with the 
new Russian republic.
After the war Thomas was appointed the 

first director of the International Labour Or­
ganisation; he worked for the extension of its 
influence and the elaboration of international 
labour law. The claims of this work led him 
in 1921 to resign his seat in the Chamber.
Thomas, (Charles Louis) Ambrose (b.
Aug. 5, 1811, Metz, Fr.—d. Feb. 12, 1896, 
Paris), French composer best known for his 
operas, particularly Mignon, written in a light, 
melodious style.

Thomas attended the Paris Conservatory, 
concluding his studies by winning the Prix de 
Rome in 1832 for his cantata Hermann et 
Ketty. Upon his return from Rome in 1835 
he launched himself on a career as an opera 
composer and began teaching at the conserva­
tory in 1856.

After a series of pleasantly melodious works 
he produced his masterpiece and one of the 
most successful operas in history, Mignon
(1866), which by 1894 had received more than
1,000 performances at the Opéra-Comique 
alone. This and his next opera, Hamlet (1868), 
brought him international fame, and in 1871 
he became director of the Paris Conservatory.
Thomas, Augustus (b. Jan. 8, 1857, St. 
Louis, Mo., U.S.—d. Aug. 12, 1934, near Ny- 
ack, N.Y.), playwright important in the devel­
opment of U.S. theatre for his consistent use 
of native material; he wrote or adapted nearly 
70 plays.

Primarily self-educated, Thomas worked in 
railway freight offices for several years and 
then was a newspaper writer and illustrator in 
Kansas City, Mo., before the success of A Man 
of the World (1883) and The Burglar (1889) 
allowed him to go to New York. Assuming 
the management of the Madison Square The­
atre, Thomas began his prodigious dramatic 
output. Other successful plays included In 
Mizzoura (1893) and The Copperhead (1918). 
The Print of My Remembrance (1922) was his 
autobiography.
Thomas, David Alfred: see Rhondda, David 
Alfred Thomas, Ist Viscount.
Thomas, Dylan (Marlais) (b. Oct. 27, 
1914, Swansea, Glamorgan, Wales—d. Nov. 
9, 1953, New York City), Welsh poet and 
prose writer whose work is known for comic 
exuberance, rhapsodic lilt, and pathos. His

Dylan Thomas, 1952
Rollie McKenna
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personal life, especially his reckless bouts of 
drinking (he died of an overdose of alcohol), 
was celebrated.
Thomas spent his childhood in southwest- 

em Wales. His father taught English at the 
Swansea grammar school, which in due course 
the boy attended. Because Dylan’s mother was 
a farmer’s daughter, he had a country home 
he could go to when on holiday. His poem 
“Fern Hill” (1946) describes its joys.
Although he edited the school magazine, 

contributing poetry and prose to it, Thomas 
did badly at school, since he was always intel- 
lectually lazy with regard to any subject that 
did not directly concern him. His practical 
knowledge of English poetry was enormous, 
however. He had begun writing poems at a 
very early age, and scholars have shown that 
the bulk of his poetic output was completed, 
at least in embryonic form, by the time he 
moved to London at the age of 21. At age 16 
he left school to work as a reporter on the 
South Wales Evening Post.
His first book, 18 Poems, appeared in 1934, 

and it announced a strikingly new and indi­
vidual, if not always comprehensible, voice in 
English poetry. His original style was further 
developed in Twenty-Five Poems (1936) and 
The Map of Love (1939). Thomas’ work, in its 
overtly emotional impact, its insistence on the 
importance of sound and rhythm, its primi- 
tivism, and the tensions between its biblical 
echoes and its sexual imagery, owed more to 
his Welsh background than to the prevail- 
ing taste in English literature for grim social 
commentary. Therein lay its originality. The 
poetry written up to 1939 is concemed with 
introspective, obsessive, sexual, and religious 
currents of feeling; and Thomas seems to be 
arguing rhetorically with himself on the sub- 
jects of sex and death, sin and redemption, 
the natural processes, creation and decay. The 
writing shows prodigious energy, but the final 
effect is sometimes obscure or diffuse.

Thomas basically made London his home for 
some 10 years from about 1936. In 1937 he 
married the Irishwoman Caitlin Macnamara, 
with whom he had two sons and a daugh­
ter. He had become famous in literary circles, 
was sociable, and was very poor, with a wife 
and growing family to support. His attempts 
to make money with the British Broadcasting 
Corporation (BBC) and as a film scriptwriter 
were not sufficiently remunerative. He wrote 
film scripts during World War II, having been 
excused from military service because of a 
lung condition. Unfortunately, he was totally 
lacking in any sort of business acumen. He 
feil badly behind with his income tax returns, 
and what money he managed to make was 
snatched from him, at source, by the British 
Exchequer. He took to drinking more heavily 
and to borrowing from richer friends. Nev- 
ertheless, he continued to work, though in 
his maturity the composition of his poems 
became an ever-slower and more painstaking 
business.

The poems collected in Deaths and Entrances
(1946) show a greater lucidity and confirm 
Thomas as a religious poet. This book shows 
an advance in sympathy and understanding 
due, in part, to the impact of World War II 
and to the deepening harmony between the 
poet and his Welsh environment, for he writes 
generally in a mood of reconciliation and ac- 
ceptance. He often adopts a bardic tone and 
is a true Romantic in claiming a high, almost 
priestlike function for the poet. He also makes 
extensive use of Christian myth and symbol- 
ism and often sounds a note of formal ritual 
and incantation in his poems. The re-creation 
of childhood experience produces a visionary, 
mystical poetry in which the landscapes of 
youth and infancy assume the holiness of the 
first Eden (“Poem in October,” “Fern Hill”);

for Thomas, childhood, with its intimations of 
immortality, is a state of innocence and grace. 
But the rhapsodic lilt and music of the later 
verse derives from a complex technical disci­
pline, so that Thomas’ absorption in his craft 
produces verbal harmonies that are unique in 
English poetry.

Meanwhile the London or London-based at- 
mosphere became increasingly dangerous and 
uncongenial both to Thomas and to his wife. 
As early as 1946 he was talking of emigrat- 
ing to the United States, and in 1947 he had 
what would seem to be a nervous breakdown 
but refused psychiatrie assistance. He moved 
to Oxford, where he was given a cottage by 
A.J.P. Taylor, a distinguished historian. His 
trips to London, however, principally in Con­
nection with his BBC work, were grueling, ex- 
hausting, and increasingly alcoholic. In 1949 
Taylor’s wife financed the purchase of a cot­
tage, the Boat House, Laughame, and Thomas 
retumed to Wales. In the following year his 
first American tour was arranged, and for a 
while it seemed as if a happy compromise had 
been arranged between American money and 
Welsh tranquillity.

The prose Thomas wrote is linked with his 
development as a poet, and his first stories, 
included in The Map of Love and A Prospect 
of the Sea (1955), are a by-product of the 
early poetry. But in Portrait of the Artist as 
a Young Dog (1940) the half-mythical Welsh 
landscapes of the early stories have been re- 
placed by realistically and humorously ob­
served scenes. A poet’s growing consciousness 
of himself, of the real seriousness hidden be­
hind his mask of comedy, and of the world 
around him is presented with that characteris- 
tic blend of humour and pathos which is later 
given such lively expression in his “play for 
voices,” Under Milk Wood (1954). This play, 
which evokes the lives of the inhabitants of a 
small Welsh town, shows Thomas’ full powers 
as an artist in comedy; it is richly imaginative 
in language, dramatic in characterization, and 
fertile in comic invention.

Under Milk Wood was presented at the Po­
etry Center in New York City in 1953, and 
its final version was broadcast by the BBC in 
1954. In 1952 Thomas published his Collected 
Poems, which exhibited the deeper insight and 
superb craftsmanship of a major 20th-century 
English poet. The volume was an immediate 
success on both sides of the Atlantic. But, be­
cause of the insistence of the Inland Revenue, 
his monetary difficulties persisted. He coped 
with his exhausting American tours by in- 
dulging in reckless drinking bouts. There were 
far too many people who seem to have derived 
pleasure from making the famous poet drunk. 
His personal despair mounted, his marriage 
was in peril, and at last, while in New York 
City and far from his Welsh home, he took 
such an overdose of hard liquor that he died.
It would seem probable that more myths 

have been spun about Dylan Thomas than 
about any other English-language poet since 
Lord Byron. For this Thomas was, himself, 
in some measure responsible. “Bewilder ’em,” 
he said, and his earlier verse did, though it 
is hard now to see why. He wrote, as he put 
it, about birth, copulation, and death—the 
common concerns of man—and, although his 
imagery is sometimes dense, it is ultimately 
comprehensible. He also claimed to be “the 
drunkest man in the world,” which he cer- 
tainly was not, for he had a weak head and 
really preferred to drink beer. Finally, his wit 
was fantastic and fraught with puns and other 
wordplay, so that what he said was often 
slightly askew. A short, rather sickly man all 
his life, he assumed in public a Casanova-like 
role, which was directly contradietory to his 
long marriage (1936 until his death, early in 
his 40th year) to his wife. Nevertheless, the 
myth of the insatiable amorist was added to 
the others. When he told the joumalists in 
New York City that he had come to America

as pari of his endless quest for naked women 
in wet mackintoshes, they were, of course, 
delighted. In fact, his American trips were 
made solely to eam money. Throughout his 
poetic career he was haunted by the thought 
of death, and perhaps his chief contribution 
to English poetry was his vision that life and 
death form pari of a great process shared with 
all nature by the poet’s body.
MAJOR WORKS. P oetry . 18  P o e m s  (1934), in­
cluding “The Force That Through the Green Fuse 
Drives the Flower,” “Light Breaks Where No 
Sun Shines,” “I See the Boys of Summer,” and 
“Especially When the October Wind”; T w en ty-  
f iv e  P o e m s  (1936), including “To-day, This In­
sect,” “Hold Hard, These Ancient Minutes in the 
Cuckoo’s Mouth,” and “Altarwise by Owl-Light”; 
T h e M a p  o f  L o v e  (1939), including “We Lying by 
Seasand,” “After the Funeral,” and “Twenty-four 
Years”; D e a th s  a n d  E n tran ces  ( 1946), including “A 
Refusal To Mourn the Death, by Fire, of a Child 
in London,” “Do Not Go Gentle into That Good 
Night,” “Poem in October,” “Ceremony After a 
Fire Raid,” and “Bailad of the Longlegged Bait”; 
In  C o u n try  S leep  (1952), including the title poem 
and “Over Sir John’s Hill,” “Lament,” and “In 
the White Giant’s Thigh”; C o llec ted  P o e m s 1 9 3 4 -  
5 2  (1952). T h e N o teb o o k s  1 9 3 0 -1 9 3 4  (1968), ed. 
by Ralph Maud, contains 200 poems.

S e m i-a u to b io g ra p h ic a l prose. P o r tra it o f  th e  
A rtis t  A s  a  Y o u n g  D o g  (1940); A dven tu res  in th e  
S k in  T ra d e  (1955).

S h o rt s to ries . A  P rospec t o f  th e  S ea  (1955).
D ra m a . U n der  M ilk  W o o d  (1954), a radio play 

for voices.
B ro a d ca s ts . Q u ite  E a r ly  O n e  M o rn in g  (1954).
M o tio n -p ic tu re  scrip ts . T h e D o c to r  a n d  th e  D ev- 

ils  a n d  O th er  S c r ip ts  (1970).
BiBLiOGRAPHY. J. Alexander Rolph, D y la n  
T h o m a s: A  B ib liograph y , with a foreword by 
Dame Edith Sitwell (1956), should be used in 
conjunction with Ralph Maud, D y la n  T h o m a s  in  
P rin t: A  B ib lio g ra p h ic a l H is to ry  (1970). Constan­
tine Fitzgibbon, T h e L ife  o f  D y la n  T h om as (1965), 
is the official biography of the poet, commis- 
sioned by his trustees and approved by his widow. 
This is also true of the S e lec ted  L e tte rs  o f  D y la n  
T h o m a s, ed. by Fitzgibbon (1966). Omitted from 
S e le c te d  L e tte r s  are most of the L e tte rs  to  Ver- 
non  W a tk in s , ed. with an introduction by Vernon 
Watkins (1957), which cast a great deal of light on 
Thomas’ mental activities as a poet, particularly 
in his earlier years. D yla n  T h o m a s in A m erica  
(1955) is a biographical study by John Malcolm 
Brinnin, who was Thomas’ friend and American 
agent. Thomas’ E a r ly  P rose  W ritings, ed. by Wal­
ford Da vies (1972), includes fiction, a film script, 
essays, a playlet, and book reviews. C.B. Cox (ed.), 
D y la n  T h o m a s: A  C ollection  o f  C ritica l E ssa ys  
(1966), includes both British and American criti­
cism. R.B. Kershner, Jr., D yla n  T h om as: T h e P o e t 
a n d  H is  C r itic ism  (1976), summarizes criticism.

To make the best use of the Britannica, 
consult the index first

Thomas, (Philip) Edward (b. March 3, 
1878, Lambeth, London—d. April 9, 1917, 
Arras, Fr.), English author and poet whose 
early naturalist studies and critical works on 
such 19th-century writers as George Borrow, 
Algemon Charles Swinbume, and Walter Pa­
ter gave little indication that he would emerge 
in middle life as a poet, largely through the 
influence of American poet Robert Frost.

Educated at St. Paul’s School and the Univer­
sity of Oxford, Thomas was a journalist. His 
Richard Jefferies, His Life and Work (1909) 
effectively combined his interest in nature and 
literature. The rhythms of his poetry are quiet 
and unstressed, and he was above all a poet 
of the country. During World War I Thomas 
enlisted in the British Army, and—freed from 
routine literary work—his poetry became in­
creasingly fluent. His poetry was first written 
under the name Edward Eastaway; Collected 
Poems appeared in 1920.
Thomas, George H(enry) (b. July 31, 1816, 
Southampton County, Va., U.S.—d. March
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28, 1870, San Francisco), Union general in 
the American Civil War (1861-65) who be­
came known as “the Rock of Chickamauga” 
after his unyielding defense of that Tennessee 
city in September 1863.

A graduate of the U.S. Military Academy, 
West Point, N.Y., in 1840, Thomas served 
in the Mexican War (1846-48) and as an in- 
structor at West Point. Despite his Southern 
birth he remained loyal to the Union when 
the Civil War broke out. In command of an 
independent force in eastem Kentucky, he at­
tacked the Confederates on Jan. 19, 1862, at 
Mill Springs and gained the first important 
Union victory in the west. He served under 
General Don Carlos Buell and was offered 
but refused the chief command. Under Gen­
eral William S. Rosecrans, he was engaged at 
Stones River (Murfreesboro), Tenn., and was 
in charge of the most important part of the 
maneuvering from Decherd to Chattanooga, 
Tenn. On Sept. 19-20, 1863, after two days 
of conflict along Chickamauga Creek, General 
Thomas adroitly organized Union defenses 
and withstood violent attack on the left wing 
until reserve units allowed an orderly with- 
drawal of Union troops. For this action he was 
promoted to brigadier general and succeeded 
Rosecrans in command of the Army of the 
Cumberland shortly before the great victory 
at Chattanooga (November), in which he and 
his army played a conspicuous role.

In the autumn of 1864, Union Gen­
eral William Tecumseh Sherman called on 
Thomas to deal with the threat to Union Com­
munications by the Confederate forces of Gen­
eral John B. Hood. Thomas had achieved his 
objective by Christmas, checking the enemy 
army at Franklin, Tenn. (November 30), and 
finally at Nashville, Tenn. (December 15-16). 
At that historie battle, Thomas inflicted on 
Hood the worst defeat sustained in the open 
field on either side during the war. Thomas 
was made a major general and received the 
thanks of Congress.

After the war Thomas commanded the mili­
tary departments in Kentucky and Tennessee 
until 1869, when he was placed in charge of 
the Division of the Pacific with headquarters 
at San Francisco.
Thomas, Isaiah (b. Jan. 19, 1749, Boston— 
d. April 4, 1831, Worcester, Mass., U.S.), 
radical anti-British printer and journalist who 
published the Massachusetts Spy in Boston 
starting in 1770. The paper appeared in a 
sample edition on July 17, 1770, and began 
to appear regularly the following month. The 
April 3, 1775, issue of the Spy carried the first 
eyewitness account of the battles of Lexington 
and Concord, the opening engagements of the 
Revolutionary War. The reports helped to so- 
lidify colonial resistance to British rule. The 
Spy became recognized as one of the most im­
portant newspapers in the colonies. Thomas 
moved it to Worcester in 1778. He tumed 
control of the paper over to his son in 1802, 
and its last issue appeared in 1904.
At an early age Thomas was apprenticed to a 

printer, and by the age of 17 he was regarded

an excellent printer himself. With a partner 
he bought the Massachusetts Spy from its 
founder, and eventually he bought out his 
partner. His printing business flourished, and 
he came to be generally regarded as one of the 
finest colonial printers. He branched out into 
bookselling activities in 1788, and at one time 
he had more than 20 bookstores operating in 
the Boston area. He published populär books 
for both children and adults. Thomas was an 
astute businessman, and he grew wealthy in 
his various ventures. His library was the ma­
jor documentary source for the monumental 
A History of Printing in America, compiled 
over two years and published in two volumes 
in 1810, and still a major historical source. He 
founded the American Antiquarian Society.
Thomas, J(ames) H(enry) (b. Oct. 3, 1874, 
Newport, Monmouthshire, Eng.—d. Jan. 21, 
1949, London), British trade-union leader and 
politician, a conciliatory but shrewd and suc­
cessful industrial negotiator who lost his Stand­
ing in the labour movement when he joined 
Ramsay MacDonald’s coalition National Gov-

J.H. Thomas, detail of a chalk drawing 
by David Low; in the National Portrait 
Gallery, London
By courtesy of the National Portrait Gallery, London

emment (August 1931). Subsequently (May 
1936) he was found responsible for the leak- 
age of details of a proposed national budget to 
Stock Exchange speculators, and he left public 
life.
A locomotive cleaner from the age of 15, 

Thomas in 1904 was chosen national presi­
dent of the Amalgamated Society of Railway 
Servants and in 1918 became general secre- 
tary of the National Union of Railwaymen 
(NUR). He served as president of the Trades 
Union Congress (1920) and of the Interna­
tional Federation of Trade Unions (1920-24). 
Partly because of his moderation, the General 
Strike of 1926 was settled peacefully.
From 1910 Thomas was a Labour Party 

member of the House of Commons. During 
World War I he declined office in David Lloyd 
George’s coalition ministry and opposed mili­
tary conscription; otherwise, however, he sup­
ported the British war effort, and in 1917 he 
was made a privy councillor. Under MacDon- 
ald, Thomas sat in the Cabinet as secretary 
of state for the colonies (January-November
1924); as lord privy seal and minister for 
employment (June 1929-June 1930); and as 
secretary of state for the dominions (June 
1930-June 1935). When he retained office in 
MacDonald’s coalition, he had to leave the 
Labour Party and the NUR, which deprived 
him of his pension. In Stanley Baldwin’s Na­
tional Government he once more was colonial 
secretary (November 1935-May 1936) until 
his resignation because of the budget scandal.
Thomas, Lewis (b. Nov. 25, 1913, Flush- 
ing, N.Y., U.S.), American physician, re­
searcher, author, teacher, and administrator, 
best-known for his collections of essays, which 
are meditations and reflections on biology.
Lewis was the son of a physician and a nurse. 

He attended Princeton University, Princeton, 
N.J., and Harvard Medical School (M.D.,
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1937). He served in the U.S. Navy Medi­
cal Corps and taught at Johns Hopkins and 
Tulane universities and at the University of 
Minnesota Medical School. In 1954 he moved 
to New York University School of Medicine, 
which he left as dean in 1969 to teach in 
the pathology department at Yale. In 1973 he 
took the presidency of the Memorial Sloan- 
Kettering Cancer Center, becoming president 
emeritus in 1984. He continued to hold a 
number of teaching positions after his official 
retirement.

Thomas’ first book, The Lives of a Cell: 
Notes of a Biology Watcher (1974), was a 
collection of 29 essays originally written for 
the New England Journal of Medicine. His 
later books include The Medusa and the Snail 
(1979) and Late Night Thoughts on Listening 
to Mahlerfs Ninth Symphony (1983). He won 
the Britannica Award in 1986.
Thomas, Lowell (Jackson) (b. April 6, 
1892, Woodington, Ohio, U.S.—d. Aug. 29, 
1981, Pawling, N.Y.), preeminent American 
radio commentator, and an explorer, lecturer, 
author, and journalist. He is especially remem- 
bered for his association with T.E. Lawrence 
(Lawrence of Arabia).

Thomas grew up in Cripple Creek, Colo., 
and attended Valparaiso (Ind.) University and 
other schools. During his early 20s he worked 
as a war correspondent. Before he was 30 he 
had put together two expeditions to explore 
the far north. These trips and his film and 
verbal records of them established his reputa- 
tion as an adventurer and a reporter.

In 1926 Thomas worked at KDKA, a pio- 
neering radio station in Pittsburgh. He joined 
the Columbia Broadcasting System (CBS) as 
radio news commentator in 1930, and dur­
ing World War II he again became a foreign 
correspondent. He appeared on the first tele- 
vision news broadcast in 1939 and the first 
daily television program in 1940. He covered 
political conventions for CBS in 1952, 1956, 
and 1960. His television program “High Ad- 
venture with Lowell Thomas” (CBS, 1957-
58) introduced the peoples and customs of 
remote lands, much as his early illustrated 
lectures had done for live audiences. Despite 
his appearances on television, Thomas’ prin­
cipal medium was radio, and his nightly news 
broadcasts were an American institution for 
nearly two generations. His “sign off”—“So 
long, until tomorrow!”—became the title of 
his autobiography (1977). Among more than 
50 other books he wrote are: With Lawrence in 
Arabia (1924), Kabluk of the Eskimo (1932), 
Back to Mandalay (1951), and The Seven 
Wonders of the World (1956).
Thomas, Martha Carey (b. Jan. 2, 1857, 
Baltimore—d. Dec. 2, 1935, Philadelphia), 
American educator and feminist and the sec­
ond president of Bryn Mawr College (Bryn 
Mawr, Pa.).

Thomas eamed a B.A. from Comell Univer­
sity (Ithaca, N.Y.) in 1877 and a Ph.D. from 
the University of Zürich in 1882. She then be­
came dean of English at Bryn Mawr College, 
which opened in 1885. From 1894 to 1922 
she was president of the college.
Thomas maintained rigid Standards at Bryn 

Mawr, shaping a formal curriculum and in- 
sisting that the Standards of women’s colleges 
should be as demanding as those of men’s col­
leges. An autocratie leader, she weathered pe- 
riods of faculty revolt by occasionally acceding 
to more liberal educational policies. Among 
the programs that she promoted at Bryn Mawr 
was the Summer School for Women in Indus- 
try, which opened in 1921 to provide a liberal 
education for urban working women.

Thomas was also an ardent suffragist. In 
1908 she was first president of the National 
College Women’s Equal Suffrage League, and
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she later was a leading member of the National 
American Woman Suffrage Association. After 
1920 she advocated the policies of the Na­
tional Woman’s Party and was an early Pro­
moter of an equal rights amendment to the 
U.S. Constitution.
Thomas, Norman (Mattoon) (b. Nov. 20, 
1884, Marion, Ohio, U.S.—d. Dec. 19, 1968, 
Huntington, N.Y.), American social reformer 
and candidate for political office; he was often 
called the “conscience of America.”

Following his graduation from Union Theo­
logical Seminary, New York City, in about 
1911, Thomas accepted the pastorate of the 
East Harlem Church and the chairmanship of 
the American Parish, a settlement house in 
one of the poorest sections of New York City. 
His experiences during the next few years 
convinced him that the major U.S. political 
parties were not offering viable Solutions to 
the problems of urban poverty and social in- 
justice. He also became a pacifist and opposed 
U.S. participation in World War I.

In 1918 Thomas joined the Socialist Party, 
and, leaving his East Harlem posts the same 
year, was appointed secretary of the newly 
formed Fellowship of Reconciliation, an inter­
national pacifist Organization. In 1921 he be­
came associate editor of the influential liberal 
weekly The Nation, and the following year he 
was made executive codirector of the League 
for Industrial Democracy—a position he held 
for more than 10 years. He was also one of 
the founders of the American Civil Liberties 
Union. Throughout his life he remained a 
staunch defender of individual rights.

Thomas ran for govemor of New York on the 
Socialist Party ticket in 1924; he ran for mayor 
of New York City twice (1925, 1929) and for 
president of the United States in six successive 
elections beginning in 1928. To help meet the 
economic ravages of the Great Depression, he 
advocated such measures as unemployment 
insurance, a shorter work week, public works, 
and abolition of child labour; in agriculture 
he supported the tenants-union movement to 
ameliorate the hardships of the sharecropper. 
He was generally critical of the Democratie 
New Deal administration of Franklin D. Roo- 
sevelt, holding that it stressed solution of eco­
nomie emergencies to the neglect of moral 
issues.

In 1935 Thomas severed his connection with 
the New Leader, a magazine then dominated 
by the Marxist “Old Guard” of the Socialist 
Party, and supported the newly founded So­
cialist Call. This intemal factionalism, added 
to Thomas’ pacifist resistance to intervention 
in World War II, weakened his public influ­
ence, though he remained the party’s unoffi- 
cial populär spokesman in years to come.

Following World War II, as chairman of the 
Postwar World Council, he devoted much of 
his energy to the problems of international 
peace and pressed for a cessation of fighting 
in Indochina.

Thomas’ many books include The Test of 
Freedom (1954), Mr. Chairman, Ladies and 
Gentlemen (1955), The Prerequisites for Peace
(1959), and Socialism Re-examined (1963). 
Two biographies are Norman Thomas (1964), 
by Harry Fleischman, and Norman Thomas, 
the Last Idealist (1976), by W.A. Swanberg.
Thomas, R(onald) S(tuart) (b. 1913, Car­
diff, Glamorgan, Wales), British clergyman 
and poet whose lucid, austere verse expresses 
an undeviating affirmation of the values of 
the common man.

Thomas was educated in Wales and ordained 
in the Church of Wales (1936), in which he 
held several appointments, including vicar of 
St. Hywyn (Aberdaron) with St. Mary (Bod- 
feri) from 1967, as well as rector of Rhiw with 
Llanfaelrhys from 1973.

He published his first volume of poetry 
in 1946 and gradually developed his un- 
adorned, masterly style with each new col­
lection. His early poems, most notably those 
found in Stones of the Field (1946) and Song 
at the Year’s Turning Point: Poems 1942- 
1954 (1955), contained a harshly critical but 
increasingly appreciative and compassionate 
view of the Welsh people and their stark 
homeland. In Thomas’ later volumes, starting 
with Poetry for Supper (1958), the subjects of 
his poetry remained the same, yet his ques­
tions became more specific, his irony more 
bitter, and his compassion deeper and more 
universal. Though sombre in tone, Thomas 
was never despairing. Even in such later works 
as The Way of It (1977), Frequencies (1978), 
and Between Here and Now (1981), Thomas 
was not without hope when he described with 
moumful derision the cultural decay affecting 
his parishioners, his country, and the modern 
world. In addition to writing many volumes 
of poetry, he edited a number of verse collec- 
tions and published several prose pieces.
Thomas, Seth (b. Aug. 19, 1785, Wolcott, 
Conn., U.S.—d. Jan. 29, 1859, Plymouth Hol- 
low, Conn.), American clock manufacturer 
who was one of the pioneers in the mass pro­
duction of clocks.

Apprenticed as a carpenter and joiner, 
Thomas worked building houses and barns 
until 1807, when, because of his woodwork- 
ing skills, the clockmakers Eli Terry and 
Silas Hoadley invited him to join them in a 
Wholesale clockmaking enterprise. The firm 
of Terry, Thomas, and Hoadley, after about 
ä year of setting up the required machinery, 
produced some 4,000 clocks in the following 
two years, with Thomas responsible for fitting 
the components together. The clocks were de­
signed to hang on a wall, although purchasers 
sometimes had standing cabinets made to con­
tain them.

Thomas and Hoadley bought Terry’s interest 
in 1810, and in 1812 Thomas sold his interest 
to Hoadley, opening his own factory in Plym­
outh Hoilow. As the Operation prospered, 
Thomas purchased the rights to manufacture 
the shelf clock originated by Terry, and he 
built his own mill to roll brass and make wire.

Thomas organized the Seth Thomas Clock 
Company at Plymouth Hoilow in 1853, and 
soon after his death the western portion of 
Plymouth Hoilow was made into a separate

Off-center pillar and scroll clock of wood 
by Seth Thomas, c. 1818 under license 
from Eli Terry; in the American Clock and 
Watch Museum, Bristol, Conn.
By courtesy of the American Clock and Watch Museum, 
Bristol, Conn., and Kenneth D. Roberts; photograph, 
Edward Goodrich

town named Thomaston in his honour. His 
son, also named Seth (1816-88), continued 
and enlarged the business.
Thomas, Sidney Gilchrist (b. April 16, 
1850, London—d. Feb. 1, 1885, Paris), British 
metallurgist and inventor who discovered 
(1875) a method for eliminating phosphorus 
(a major impurity in some iron ores) in the 
Bessemer Converter. The method is now called 
the Thomas-Gilchrist process, the Thomas 
process, or the basic process.

Thomas was preparing to matriculate in 
medicine at London University when his fa­
ther died. Abandoning his plans, he instead 
took a job, briefly, as a classics teacher and 
then as a junior clerk in the police courts. He 
remained in this position until 1879, when his 
process first proved commercially viable.

Thomas studied applied chemistry and met­
al lurgy at the Royal School of Mines while 
worlang as a clerk. By 1875 he had deter- 
mined that the key to phosphorus removal in 
the Bessemer converter was the use of a lining 
composed of a strong basic substance (such as 
bumed limestone) with which the phospho­
rus could combine and be eliminated in slag. 
With the aid of his cousin, Percy Gilchrist, 
Thomas was able to experiment and perfect 
his product; he applied for a patent in 1877. 
In the years that followed, Thomas was able 
to give up his menial job in the police courts 
and devote time and attention to other prob­
lems that interested him. The years in the 
dank courts had taken their toll, however, and 
his health failed.
Thomas, Theodore (Christian Friedrich)
(b. Oct. 11, 1835, Esens, East Friesland, Prus- 
sia [Germany]—d. Jan. 4, 1905, Chicago), 
German-born American conductor who was 
largely responsible for the role of symphony 
orchestras in many American cities.
A violin prodigy, Thomas moved with his 

family to New York City, where he was to 
become a shaping force in practically every 
aspect of the city’s musical life. While in his 
20s, he instituted a chamber-concert series 
that drew praise from both sides of the At­
lantic, and he also conducted for the Brooklyn 
Philharmonie. In 1862 he initiated the Irving 
Hall Symphonie Soirées and a year later be­
gan an outdoor summer series. The Theodore 
Thomas Orchestra set out in 1869 on the first 
of its North American tours; at its height in 
1875 it is said to have been unsurpassed on 
any continent. Thomas was appointed con­
ductor of the New York Philharmonie in 
1877, leaving for a short period to found 
the Cincinnati College of Music (1878-80). 
In 1891 the enticement of forming a full­
time resident orchestra took him to Chicago, 
and he led the Chicago Symphony Orches­
tra until his death. His interpretations of the 
Standard repertoire were highly respected, and 
he premiered works of many contemporaries, 
including Peter Ilich Tchaikovsky, Johannes 
Brahms, and Richard Strauss.
Thomas, W(illiam) I(saac) (b. Aug. 13, 
1863, Russell County, Va., U.S.—d. Dec. 5, 
1947, Berkeley, Califi), American sociologist 
and social psychologist whose fields of study 
included cultural change and personality de­
velopment and who made important contri- 
butions to methodology.

Thomas taught sociology at the University 
of Chicago (1895-1918); the New School for 
Social Research, New York City (1923-28); 
and Harvard (1936-37). His Sex and Soci­
ety (1907) is considered the first fully secular 
work on the subject by an American sociol­
ogist. Source-Book for Social Origins (1909) 
and Primitive Behaviour (1937) reflect his in­
terest in ethnography. The Unadjusted Girl 
(1923) is a psychological study of personality. 
His major work, The Polish Peasant in Eu­
rope and America, 5 vol. (1918-20), written 
in collaboration with Florian Znaniecki, ap-
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By courtesy of Oberlin College, Oberlin, Ohio

plies the comparative method to the study of 
nationalities and analyzes social problems by 
means of personal history.
Thomas, William, also called islwyn (b. 
April 3, 1832, Ynysddu, Monmouthshire, 
Wales—d. Nov. 20, 1878, Mynyddislwyn, 
Monmouthshire), clergyman and poet, con­
sidered the only successful practitioner of the 
long Welsh poem in the 19th Century. His 
major work is the uncompleted philosophical 
poem Y Storm (1856; The Storm).

Originally a land surveyor, he was ordained 
in the Calvinistic Methodist ministry in 1859. 
From his youth he wrote poetry in Welsh, 
under the bardic name Islwyn. A master of 
strict Welsh metres, he was also highly accom- 
plished at blank verse; he published a consid- 
erable body of work, largely characterized by 
a mystical and melancholy tone. Although he 
was relatively unknown in his time, some of 
his work later was judged to be among the 
finest 19th-century Welsh poetry.
Thomas Cup, trophy signifying world su- 
premacy in the sport of badminton. The cup 
was donated in 1939 by Sir George Thomas for 
a series of men’s international team competi- 
tions to be managed by the International Bad­
minton Federation (IBF), of which Thomas 
was then president. The first toumament was 
held in 1948-49 and won by Malaya. Touma- 
ments are held every three years. See Sporting 
Record: Badminton.
Thomasius, Christian (b. Jan. 1, 1655, 
Leipzig—d. Sept. 23, 1728, Halle, Saxony), 
German philosopher and progressive educa- 
tor, who established the academie reputation 
of the newly founded University of Halle 
(1694) as one of the first modem universi- 
ties. He departed from the traditional Scholas­
tic curriculum of medieval institutions, made 
philosophy independent of theology, and lec- 
tured in vemacular German rather than in 
the customary Latin, thus influencing Halle 
to become during the 18th Century the leading 
centre for the new cultural thought in Protes­
tant Germany.
Thomason, George (b. c. 1602, England— 
d. February/April 1666, Mickleham, Surrey, 
Eng.), English bookseller whose collection of 
printed books, handbills, pamphlets, ballads, 
newspapers, and other writings (cataloged and 
bound from 1640 to 1661) constitute one 
of the most important historical sources for 
the English Civil Wars and Commonwealth. 
The original collection reportedly contained 
more than 32,000 separate items; the extant 
“Thomason Collection” in the British Mu­
seum numbers 22,255 items in 2,008 leather 
volumes.

As a youth Thomason was apprenticed to 
a London bookseller (1617-26), after which 
he became a member of the Stationers’ Com­
pany and set up shop in the area of St. Paul’s 
Churchyard, where he lived and worked for 
the rest of his life, marrying (1631) and rais- 
ing a large family. He was a close friend of 
the poet John Milton and the pamphleteer 
William Prynne and was a staunch Presbyte-

rian (being briefly imprisoned in 1651 for his 
political activities).

Thomason started his collection at the outset 
of the struggles between the monarchy and 
Parliament and worked in secret because of 
the censorship existing throughout the subse- 
quent changes of regime. The annotated col­
lection was a personal legacy and brought him 
no income; and, though he was otherwise, as 
a publisher and bookseller, a major supplier 
of books to the University of Oxford and oc- 
casionally to Cambridge and was a frequent 
book-buying traveler to the European Conti­
nent, he died in penury.
In 1761 Thomason’s collection was bought 

from his descendants by George III, who pre­
sented it to the British Museum.
Thomason, James (b. May 3, 1804, Great 
Shelford, near Cambridge, Cambridgeshire, 
Eng.—d. Sept. 27, 1853, Bareilly, India), 
British lieutenant govemor of the North-West- 
em Provinces in India and founder of a system 
of village schools.

The son of a British clergyman stationed in 
Bengal, Thomason was educated in England, 
but he returned to India in 1822. He held 
numerous positions there, including magis- 
trate-collector and settlement officer in Azam- 
garh (1832-37) and foreign secretary to the 
government of India (1842-43). In 1843 he 
was named lieutenant govemor of the North­
western Provinces, and for the next 10 years 
he served in that post, improving Communi­
cations, police protection, and social services. 
By 1853 he had also established a system of 
897 locally supported elementary schools in 
centrally located villages that provided a ver- 
nacular education for children throughout the 
region. He died on the day that Queen Victo­
ria appointed him govemor of Madras.
Thomism, philosophical and theological sys­
tem developed by Thomas Aquinas, his later 
commentators, and modem revivalists of the 
system, known as neo-Thomists.
A brief treatment of Thomism follows. For 

füll treatment, see macropaedia: Thomism, 
Thomas Aquinas and.

Distinguishing between the realms of nature 
(in which reason and philosophy hold sway) 
and of supemature (in which faith and the­
ology are dominant), Thomas synthesized the 
thought of the Greek philosophers Aristotle 
and Plato and that of Augustine and other 
early Church Fathers, though he successfully 
developed a complex and distinctive corpus of 
thought of his own. He distinguished between 
essence and existence and maintained that 
the human soul is a unique subsistent form, 
substantially united with matter to constitute 
human nature. The thought of Thomas was 
analyzed and restated especially by Dominican 
commentators up through the 16th Century. 
In the 19th and 20th centuries, owing to mod­
em social and intellectual issues, the study of 
Thomism was revived, especially under the 
influence of the Jesuits and the papacy, as 
a philosophical basis to answer contemporary 
problems. Since the mid-20th Century neo- 
Thomists have tried to develop an adequate 
philosophy of science, to take account of phe- 
nomenological and psychiatrie findings, and 
to evaluate the ontologies (theories of Being) 
of Existentialism and naturalism.
Thompson, city, north-central Manitoba, 
Canada, on the Bumtwood River, in the 
Mystery-Moak lakes area, 130 miles (210 
km) north of Lake Winnipeg. Planned in 
1956 by the International Nickel Company of 
Canada and named for John F. Thompson, 
the Company chairman, the community was 
completed in 1961. Its integrated nickel min- 
ing-smelting-refining plant was the first in 
the Western Hemisphere. Entirely dependent 
upon the nickel industry, which operates the 
Thompson and Birchtree mines, among the 
most productive in Canada, the city is served

717 Thompson, Sir Benjamin

by a branch line of the Canadian National 
Railway extending from The Pas (243 miles 
[391 km] Southwest) to Churchill (240 miles

The nickel-mining town of Thompson, Man.
George Hunter

[390 km] northeast). Thompson has air service 
to Winnipeg. Ine. 1967. Pop. (1981) 14,288.
Thompson, Sir Benjamin, G r a f  (Count) 
VON R u m f o r d  (b. March 26, 1753, Wobum, 
Mass.—d. Aug. 21, 1814, Auteuil, Fr.), Amer- 
ican-bom British physicist, government ad­
ministrator, and a founder of the Royal 
Institution of Great Britain, London. His in- 
vestigations of heat overtumed the theory that 
heat is a liquid form of matter and established 
the beginnings of the modem theory that heat 
is a form of motion.

In 1772 Thompson married a wealthy widow, 
Sarah Walker, and lived in Rumford (now 
Concord), N.H. Loyal to the British crown, 
he served as a spy after the outbreak of the 
American Revolution, but in 1776 he was 
forced to flee to London, leaving his wife and 
daughter behind. There he served for a time 
as a government clerk and undersecretary of 
state. As a lieutenant colonel he later com- 
manded a British regiment in New York, but 
with the end of the war he resigned himself to 
exile.

Knighted by King George III in 1784, 
Thompson subsequently received the crown’s 
permission to enter the Bavarian civil ser­
vice and became war and police minister and 
grand chamberlain to the elector of Bavaria. 
He introduced numerous social reforms and 
brought James Watt’s steam engine into com­
mon use. His work resulted in improved 
fireplaces and chimneys, and among his in- 
ventions are a double boiler, a kitchen range, 
and a drip coffeepot. He also introduced the 
potato as a staple food. He was created a 
count of the Holy Roman Empire in 1791. 
Interest in gunpowder and weaponry stimu- 
lated his physical investigations, and in 1798 
he began his studies of heat and friction. He 
reported some of his findings in the classic 
paper “An Experimental Enquiry Concerning 
the Source of the Heat which is Excited by 
Friction” (1798) and made one of the earliest 
measurements of the equivalence of heat and 
mechanical energy.

Thompson returned to England in 1798 and 
continued his researches on heat. In 1799, 
with Sir Joseph Banks, he helped establish 
the Royal Institution of Great Britain and 
chose the British chemist Sir Humphry Davy 
as lecturer. He established the Rumford pro- 
fessorship at Harvard College as well as the 
Rumford medals of the Royal Society (Lon­
don) and the American Academy of Arts and 
Sciences, Boston. A biography, An American
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in Europe: The Life of Benjamin Thompson, 
Count Rumford, by Egon Larsen (pseudonym 
of Egon Lehrburger), appeared in 1953.
Thompson, Sir D’Arcy Wentworth (b.
May 2, 1860, Edinburgh—d. June 21, 1948, 
St. Andrews, Fife, Scot), Scottish zoologist 
and classical scholar whose chief biological 
work, the influential On Growth and Form 
(1917, new ed. 1942), interpreted and ana- 
lyzed the growth and structure of organisms 
in terms of forces acting on the individual 
during its lifetime. This approach was a de- 
parture from the traditional historical, or phy- 
logenetic, method. He developed a theory of 
transformation in which the evolution of one 
species into another is viewed as a process of 
major transformations involving the whole or- 
ganism, rather than successive minor changes 
in the body parts. Thompson’s other writings 
include works on classical scholarship, such 
as A Glossary of Greek Birds (1895, new ed. 
1936).
His strong classical background was no doubt 

influenced by his father, the Greek scholar 
D’Arcy Wentworth Thompson. He was edu­
cated at the Edinburgh Academy, the Uni­
versity of Edinburgh, and at Trinity College, 
Cambridge. He was appointed professor of bi­
ology at University College, Dundee, in Scot­
land, where he built a teaching museum of 
zoology, and then became senior, professor of 
natural history at St. Andrews University. As 
a member of the British-American Commis­
sion on the fur-seal fishery in the Bering Sea, 
Thompson went on expeditions to the Pri- 
bilof Islands in 1896 and 1897. He was also a 
member of the Fishery Board of Scotland and 
the International Council for the Exploration 
of the Sea. Influential in each of these groups, 
he contributed many papers and reports on 
fishery statistics and oceanography. He was 
knighted in 1937.
Thompson, David (b. April 30, 1770, Lon­
don—d. Feb. 10, 1857, Longeuil, near Mon­
treal), English explorer, geographer, and für 
trader in the westem parts of what are now 
Canada and the United States; he was the 
first white man to explore the Columbia River 
from source to mouth. His maps of the North 
American west served as a basis for all subse- 
quent ones.

Thompson was apprenticed to the Hudson’s 
Bay Company in 1784 and worked as a clerk 
in Canada until 1796, when he made an expe- 
dition for the Company to Lake Athabasca. He 
left the Company in 1797 to join and become 
a partner in the rival North West Company 
and continued to explore and trade on the 
westem plains.

In 1797 Thompson descended a stretch of 
the Missouri River, and in 1798 he discov- 
ered Turtle Lake, one of the headwaters of 
the Mississippi. In 1807 he crossed the Rocky 
Mountains by the Howse Pass and built the 
first trading post on the Columbia River. 
Having explored what is now northwest Mon­
tana, Thompson descended the length of the 
Columbia River in 1811. He then settled 
in Terrebonne, near Montreal, and drew up 
maps of the newly explored territory.
Thompson headed a Commission that sur- 

veyed the border between Canada and the 
United States from 1818 to 1826, and he also 
conducted other surveys but was not recog­
nized as a geographer until after his death.
Thompson, Edward Herbert (b. Sept. 28, 
1856, Worcester, Mass., U.S.—d. May 11, 
1935, Plainfield, N.J.), U.S. archaeologist who 
revealed much about Mayan civilization from 
his exploration of the city and religious shrine 
of Chichén Itzä in Yucatan.

Though lacking formal training in archaeol- 
ogy, Thompson was an enthusiastic antiquar-

ian. In 1879 he published a paper suggesting 
that Mayan civilization may have originated 
on the lost continent of Atlantis. With the 
understanding that he could devote some 
time to the study of Mayan remains, he was 
appointed U.S. consul at Mérida, Mex., on 
Feb. 14, 1885. Upon assuming his post, he 
lived closely with the Maya Indians, leaming 
their language and adopting their way of life. 
Through their friendship and confidence, he 
not only leamed the lore of the ancient Maya 
but he also secured valuable assistance in con- 
ducting his excavations.

Principal subjects of his work at Chichén Itzä 
included the great terraced pyramid, the as- 
tronomical observatory, the ceremonial court 
with its evidence of ritual games, and the 
temple decorated with a frieze of jaguars and 
shields and interior wall paintings of warriors 
attacking a city.

His most productive effort, and for many 
years a unique exploit in archaeology, was 
the dredging and underwater exploration of 
the Sacred Well of Chichén Itzä. Actually a 
small lake, it had been traditionally regarded 
as the grave of girls and captive warriors sac- 
rificed alive to propitiate the rain god, who 
was supposed to reside at the bottom of the 
well. Thompson travelled to Boston to secure 
dredging equipment and deep-sea diving ap- 
paratus and to learn diving techniques. When 
his dredging effbrts ceased to be productive, 
he descended into the well, where he found 
many skeletons and an extraordinary cache of 
archaeological remains. Difficulties with the 
Mexican government finally forced him to flee 
from Yucatän. He recounted his explorations 
in People of the Serpent (1932).
Thompson, Francis (b. Dec. 18, 1859, Pres­
ton, Lancashire, Eng.—d. Nov. 13, 1907, Lon­
don), English poet of the Aesthetic movement 
of the 1890s, whose most famous poem, “The 
Hound of Heaven,” describes the pursuit of 
the human soul by God.

Francis Thompson, oil painting by J.
Lavalle, 1938, from a sketch by N.
Lytton; in Boston College
From the T.L. Connolly, S.J. Thompson Collection,
Boston College

Thompson was educated in the Roman 
Catholic faith at Ushaw College, a seminary 
in the north of England. He studied medicine 
at Manchester, but not conscientiously, and 
went to London to seek a livelihood. Poverty 
reduced him to selling matches and newspa- 
pers, and ill health drove him to opium. He 
wrote his first poems after finding light work 
with a shoemaker, and in 1888 the publica- 
tion of two of his poems in Wilfred Meynell’s 
periodical, Merry England, aroused the admi- 
ration of Robert Browning. Meynell and his 
wife, Alice, befriended Thompson, induced 
him to enter a hospital, nursed him through 
convalescence, and in 1893 arranged publica- 
tion of a collection, Poems, which was highly 
praised.

From 1893 to 1897 Thompson lived near 
a Franciscan priory in north Wales, during 
which period he wrote Sister Songs (1895) and 
New Poems (1897). He also wrote a number of 
prose works, mostly published posthumously,

including an essay on Shelley (1909). The 
Works of Francis Thompson, 3 vol. (1913), 
were published by Meynell. Thompson died 
of tuberculosis.
Thompson, Sir J(ohn) Eric S(idney) (b.
Dec. 31, 1898, London—d. Sept. 9, 1975, 
Cambridge, Cambridgeshire, Eng.), leading 
English ethnographer of the Mayan people. 
Thompson devoted his life to the study of 
Mayan culture, and was able to extensively de- 
cipher early Mayan glyphs, determining that, 
contrary to prevailing belief, they contained 
historical as well as ritualistic and religious 
records. He also discovered that present-day 
Mexican Indians preserve many ancestral cus- 
toms. His books include The Rise and Fall of 
Maya Civilization (1954) and Maya History 
and Religion (1970).
Thompson studied anthropology at Cam­

bridge University and, upon graduation, joined 
the Carnegie Institution excavation in the Yu­
catän in 1926. He worked with the Carnegie 
Institution of Washington from 1935 to 1958. 
His work has been honoured by the govem- 
ments of Spain and Mexico, and he was the 
first New World archaeologist to be knighted 
in Great Britain (1975).
Thompson, Sir John (Sparrow David) (b.
Nov. 10, 1844, Halifax, Nova Scotia—d. Dec. 
12, 1894, Windsor Castle, Berkshire, Eng.), 
jurist and statesman who served as premier of 
Canada from 1892 to 1894.

Thompson was called to the bar in Nova

Sir John Thompson, 1893
By courtesy of the Public Archives of Canada

Scotia in 1865 and appointed queen’s coun­
sellor in 1879. He entered politics in 1877 as 
Liberal-Conservative member for Antigonish 
in the provincial legislature, becoming attor- 
ney general in 1878; he became premier of 
Nova Scotia in 1882 but was defeated in the 
same year. After serving as judge in the provin­
cial Supreme Court, he was appointed minis­
ter of justice in 1885 in Sir John Macdonald’s 
federal administration, having been elected to 
the Dominion Parliament for Antigonish.

Thompson successfully defended the govem- 
ment in various politico-religious controver­
sies, including reactions to the 1885 execution 
of Louis Riel, to the Jesuits’ Estates Act (1888— 
89), and to the Subordination of the French 
language. In 1888 he helped arrange a fisheries 
treaty between Great Britain and the United 
States, and for this work he was knighted 
(1888). Following the death of Macdonald in 
1891 and the resignation of Macdonald’s suc­
cessor, Sir John Abbott, in 1892, Thompson 
was named to lead the party. He was premier 
until his death, which occurred minutes after 
having been sworn into the privy council by 
Queen Victoria.
Thompson, Randall (b. April 21, 1899, New 
York City—d. July 9, 1984, Boston), com­
poser of great popularity in the United States, 
especially notable for his choral music.

Thompson studied at Harvard University 
and later with the composer Emest Bloch. He 
taught at a number of universities and colleges 
and was director of the Curtis Institute of 
Music, Philadelphia (1939-41), before joining



Randall Thompson
By courtesy of the Harvard University News Office

the faculties at Princeton and, later, Harvard 
(emeritus professor after 1965).
Thompson’s style is conservative and Neo- 

classical, combining traditional forms with 
20th-century styles. It also exhibits a highly 
developed sense of form and counterpoint.

Of his three symphonies the second was 
especially successful. Notable among his vo- 
cal works are the Alleluia for unaccompanied 
choir (1940) and The Testament of Freedom 
for men’s voices and orchestra (1942; to words 
by Thomas Jefferson), both of which achieved 
great popularity. Thompson’s other works in­
clude a one-act opera, Solomon and Balkis 
(1942), and an oratorio, The Nativity Accord­
ing to St. Luke (1965).
Thompson, Silvanus Phillips (b. June 19, 
1851, York, Yorkshire, Eng.—d. June 12, 
1916, London), British physicist and historian 
of science known for contributions in electri­
cal machinery, opties, and X rays.

He received both a B.A. (1869) and a D.Sc. 
(1878) from the University of London and was 
a populär teacher at University College, Bristol 
(1876-85), and at the City and Guilds Tech­
nical College, Finsbury (1885-1916). While 
teaching, Thompson contributed to the de­
velopment of electric dynamo machines and 
radiotelegraphy.

Thompson was a prolific lecturer and writer 
on a wide range of scientific and technical 
subjects. Among his many works were Ele- 
mentary Lessons in Electricity and Magnetism 
(1881) and the long-popular Calculus Made 
Easy (1910). He also wrote biographies of the 
scientists Johann Philipp Reis (1883), Michael 
Faraday (1898), William Gilbert (1901), and 
Lord Kelvin (1910). Thompson was an active 
Quaker, and he was an outspoken critic of 
the British government and its South African 
policies during the Boer War.
Thompson, Smith (b. Jan. 17, 1768, Ame- 
nia, N.Y. [U.S.]—d. Dec. 18, 1843, Pough- 
keepsie, N.Y.), associate justice of the United 
States Supreme Court (1823-43).
Thompson studied law under James Kent 

and was admitted to the bar in 1792. Two 
years later he married Sarah Livingston, 
thereby allying himself with the Jeffersonian 
Republicans of the anti-Burr faction in New 
York. After serving a term in the state legis- 
lature, he was appointed to the state Supreme 
Court in 1802. Thompson served on the state 
bench until President James Monroe named 
him secretary of the navy in 1818. In 1823 
he was appointed to the U.S. Supreme Court; 
and, once certain that his presidential ambi- 
tions were hopeless, he accepted. He contin­
ued to harbour political hopes, however, and 
in 1828, without resigning from the bench, he 
ran for the govemorship of New York and, 
after a caustic campaign, was defeated.
Thompson did not share Chief Justice John 

Marshaü’s nationalist views and dissented 
from many of his opinions; few of Thomp­
son’s opinions for the Court related to con- 
stitutional questions. His opinion in Kendall 
v. United States (1838) contained a passage

rejecting the theory, ascribed to President An­
drew Jackson, that a president may enforce 
his own interpretation of the Constitution in 
executing laws. The passage was deleted from 
the printed opinion at the request of the attor- 
ney general, who denied that the theory had 
been mentioned in oral argument.
Thompson, William (pugilist): see Bendigo.
Thompson, William Tappan (b. Aug. 31, 
1812, Ravenna, Ohio, U.S.—d. March 24, 
1882, Savannah, Ga.), American humorist re- 
membered for his character sketches of Geor­
gia-Florida backwoodsmen.

Thompson was orphaned in his early teens, 
worked briefly on a Philadelphia newspaper, 
then worked as assistant to the secretary of 
the Florida territory. He moved to Geor­
gia in the early 1830s. In 1838 he founded 
the Augusta Mirror, the first of several liter­
ary magazines he undertook. Discovering that 
the South would not support literary periodi- 
cals, in 1850 he founded the Savannah (Ga.) 
Morning News and continued as its editor 
until his death. Influenced by jurist and some- 
time humorist Augustus Baldwin Longstreet, 
Thompson wrote amusing dialect letters from 
a Major Jones, a Georgia Cracker; these were 
collected in 1843 as Major Jones''s Courtship, 
which achieved nationwide popularity. Other 
volumes followed.
Thompson River, major tributary of the 
Fraser River, in Southern British Columbia, 
Canada. The North Thompson (210 miles 
[340 km]) rises in the Cariboo Mountains 
east of Wells Gray Provincial Park and fol­
lows an easterly then southwesterly course to 
Kamloops; the South Thompson (206 miles) 
emerges from Shuswap Lake and flows north- 
westerly to Kamloops, where the two streams 
unite for about 100 miles (160 km) and merge 
with the Fraser at Lytton. The river was ex­
plored by Simon Fraser in 1808 and was 
named for David Thompson, an explorer and 
geographer erroneously credited with having 
reached its upper course.
Thompson submachine gun, byname 
tommy g u n , submachine gun patented in 
1920 by its American designer, General John
T. Thompson. The weapon became famous 
during the U.S. Prohibition era (1920-33) as 
the gun used by gangsters. Indeed it became 
so widely known in that era that it is com­
monly (but erroneously) believed to be the 
first submachine gun. It weighed almost 10 
pounds (4.5 kg) empty and fired .45-calibre 
ammunition. The magazine was either a cir­
cular drum that held 50 rounds or a box that 
held 20 or 30 rounds.
The U.S. Army adopted the Thompson sub­

machine gun in 1928. Both the U.S. and 
British armies used it in World War II, as at 
various times have other armed forces. See 
also submachine gun.
Thomsen, Christian Jürgensen (b. Dec. 29,
1788, Copenhagen, Den.—d. May 21, 1865,

Christian Thomsen, oil painting by an 
unknown artist
By courtesy of the Royal Danish Embassy, London

719 Thomson, Sir C(harles) Wyville

Copenhagen), Danish archaeologist who de- 
serves major credit for developing the three- 
part system of prehistory, naming the Stone, 
Bronze, and Iron ages for the successive stages 
of man’s technological development in Eu­
rope. His tripartite scheme brought the first 
semblance of order to prehistory and formed 
the basis for chronological schemes developed 
for other areas of the globe by succeeding gen- 
erations of archaeologists.

Curator of the National Museum of Den­
mark, Copenhagen (1816-65), Thomsen ar- 
rived at his nomenclature in the course of 
classifying and arranging the museum’s large 
collection of Scandinavian antiquities. Based 
on 20 years of work, the scheme was pub­
lished in Ledetraad til nordisk Oldkyndighed 
(1836; A Guide to Northern Antiquities). He 
also founded the first ethnographic museum.
Thomsen, (Hans Peter Jörgen) Julius (b.
Feb. 16, 1826, Copenhagen, Den.—d. Feb. 
13, 1909, Copenhagen), Danish chemist who 
determined the amount of heat evolved from 
or absorbed in a large number of Chemical 
reactions.

Thomsen held two teaching posts before he 
became professor of chemistry at the Uni­
versity of Copenhagen (1866-91). He veri- 
fied Gustav Kirchhoff’s equation concerning 
heats of reaction and confirmed the theory 
of mass action advanced by Cato Maximilian 
Guldberg and Peter Waage, both of Norway. 
Thomsen also devised the first table of the 
relative strengths of acids. He became pros- 
perous from developing a process (patented in 
1853) for the manufacture of soda from the 
mineral cryolite.

Consult
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Thomson, Sir C(harles) Wyville (b. March 
5, 1830, Bonsyde, West Lothian, Scot.—d. 
March 10, 1882, Bonsyde), Scottish naturalist 
who was one of the first marine biologists to 
describe life in the ocean depths.

After studying medicine at the University 
of Edinburgh, Thomson lectured in botany 
at the University of Aberdeen (1850-51) and 
Marischal College (1851-52) but concentrated

Sir C. Wyville Thomson, 1877
BBC Hulton Picture Library

increasingly on zoology after his appointment 
to chairs of natural history at Cork and Belfast 
(1853-68), in Ireland.

When he was appointed professor of nat­
ural history at Edinburgh (1870), Thomson 
had already turned his attention exclusively 
to the study of marine invertebrates. Aboard 
two deep-sea dredging expeditions north of 
Scotland (1868-69), he discovered a wide va~ 
riety of invertebrate life forms—many pre- 
viously believed extinct—to a depth of 650 
fathoms. He also found that deep-sea tem­
peratures are not as constant as had been
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supposed, indicating the presence of oceanic 
circulation. Thomson described these findings 
in The Depths of the Sea (1873).

In 1872 he embarked on an exploration 
aboard hms “Challenger.” The crew made ob- 
servations and soundings of the three great 
ocean basins at 362 stations during a highly 
successful circumnavigation of 68,890 nauti- 
cal miles (127,600 kilometres). Thomson was 
knighted on his retum in 1876.
Thomson, Charles Poulett: see Sydenham, 
Charles Poulett Thomson, Ist Baron.
Thomson, Elihu (b. March 29, 1853, Man­
chester—d. March 13, 1937, Swampscott, 
Mass., U.S.), U.S. electrical engineer and in- 
ventor whose discoveries in the field of alter- 
nating-current phenomena led to the develop­
ment of successful altemating-current motors. 
He was also a founder of the U.S. electrical 
industry.

Thomson left England for Philadelphia as a 
child and later taught chemistry and mechan- 
ics at the Central High School there. With a 
fellow teacher, Edwin J. Houston, he designed 
an arc lighting system that attracted financial 
backing and led to the founding (1880) of the 
American Electric Company in New Britain, 
Conn., of which Thomson held 30 percent of 
the stock and was chief electrical engineer. In 
1882 a group from Lynn, Mass., bought Con­
trolling interest in the Company and moved 
it to Lynn. Thomson went to Lynn with the 
Company, which in 1883 was renamed the 
Thomson-Houston Electric Company, and 
remained there as a consultant to the General 
Electric Company, which was formed in 1892 
by the merger of Thomson-Houston with the 
Edison General Electric Company.

In addition to his altemating-current motor, 
Thomson invented the high-frequency gener­
ator (1890), the high-frequency transformer, 
the three-coil generator, electric welding by 
the incandescent method, and the watt-hour 
meter. Thomson also did important work in 
radiology, improving X-ray tubes and pio- 
neering in making stereoscopic X-ray pictures. 
He was the first to suggest the Provision of a 
mixture of helium and oxygen for workers in 
caissons and tunnel borings to prevent caisson 
disease (bends). He held some 700 patents and 
received many awards.
Thomson, George (b. March 4, 1757, 
Limekilns, Fife, Scot.—d. Feb. 18, 1851, 
Leith, Midlothian), Scottish amateur editor 
and publisher of Scottish folksongs, which he 
attempted to provide with semiclassical set­
tings.

Impressed by foreign vocalists at Edinburgh 
Musical Society concerts, Thomson deter- 
mined to anthologize Scottish folk songs in 
arrangements for voice and piano trio by pres- 
tigious European composers. From 1791 to 
1841 he published 300 songs in six volumes, 
using personal funds gained from his 59-year 
clerkship with the Board of Tmstees for the 
Encouragement of Arts and Manufacturers of 
Scotland.

Thomson was not interested in the songs as 
they were originally sung and culled most of 
his selections from earlier published editions. 
He employed such leading Scottish poets as 
Robert Bums and Sir Walter Scott to Substi­
tute sentimental lyrics for ribald ones, while 
the composers, Joseph Haydn and Ludwig van 
Beethoven among them, tried to accommo- 
date Scottish melodies to Viennese harmonies. 
The Select Collection of Scottish Airs was crit- 
icized for lack of national authenticity, and 
Beethoven denounced Thomson for simplify- 
ing his piano music for the amateur musician. 
Thomson also published volumes of Welsh 
and Irish airs and commissioned Sir Henry 
Bishop to compose a cantata on Bums’s poem

“The Jolly Beggars.” His granddaughter mar­
ried the novelist Charles Dickens.
Thomson, Sir George Paget (b. May 3,
1892, Cambridge, Cambridgeshire, Eng.—d. 
Sept. 10, 1975, Cambridge), English physicist, 
joint recipiënt, with Clinton J. Davisson of the 
United States, of the Nobel Prize for Physics in

Sir George Paget Thomson
The Mansell Collection

1937 for demonstrating that electrons undergo 
diffraction, a behaviour peculiar to waves that 
is widely exploited in determining the atomic 
stmcture of solids and liquids.

The only son of the noted physicist Sir J.J. 
Thomson, he worked in the Cavendish Lab- 
oratory at Cambridge University after World 
War I. In 1922 he was appointed professor 
of natural philosophy at the University of 
Aberdeen, where he conducted experiments 
demonstrating that a beam of electrons is 
diffracted upon passage through a crystalline 
substance, thus confirming Louis de Broglie’s 
prediction that particles should display the 
properties of waves that have a wavelength (X) 
equal to the ratio of the Planck constant (h) 
to the momentum (p) of the partiele; that is, 
X =  h/p.

In 1930 Thomson became professor of 
physics at the Imperial College of Science 
in London; there he concentrated on studies 
of the neutron and nuclear fusion. He was 
knighted in 1943 and nine years later be­
came master of Corpus Christi College, Cam­
bridge, from which he retired in 1962. His 
works include Theory and Practice of Electron 
Diffraction (1939) and J.J. Thomson and the 
Cavendish Laboratory in His Day (1965).
Thomson, J(ohn) Edgar (b. Feb. 10, 1808, 
Springfield Township, Pa., U.S.—d. May 27, 
1874, Philadelphia), U.S. civil engineer and 
president of the Pennsylvania Railroad Com­
pany who Consolidated a network of railroad 
lines from Philadelphia to Chicago.

Thomson joined the Pennsylvania engineer 
corps at 19. At that time, the corps was sur- 
veying the best course for a rail line from 
Philadelphia to Columbia. In 1830, he be­
came head of the engineering division for the 
Camden & Amboy Railroad in New Jersey. 
From 1832 to 1847, he was chief engineer for 
the Georgia Railroad, which constructed an 
Atlanta-to-Augusta line, the longest line built 
by one Company up to that time.

In 1847, the Pennsylvania Railroad was in­
corporated to build a railroad system that 
would allow Pennsylvania to compete with 
New York and other eastern States in oper- 
ating trade lines to the west. Hired as chief 
engineer of the railroad in 1847, he was pres­
ident by 1852 and held that position until his 
death. By careful choice of the route and the 
location of the Horseshoe Curve, Thomson 
completed a through line that crossed the Al- 
leghenies without using inclined grades. The 
line’s Philadelphia-to-Pittsburgh service began 
in February 1854.

In the next 20 years, Thomson extended the 
line west by creating the Pennsylvania Com­
pany to lease and develop Systems from Pitts­
burgh to Chicago. He also pushed east and 
south, leasing the lines of the United Com­
panies of New Jersey in 1871 and acquiring 
an interest in the Southern Railway Security

Company in 1873. To establish Philadelphia 
as a centre for transatlantic trade, he helped 
found the American Steamship Company in 
1870.
Altogether, Thomson expanded the Pennsyl­

vania Railroad’s lines from 250 to 6,000 miles 
of track. Among the improvements that he 
introduced were a system for handling passen­
ger baggage and the use of steel rather than 
iron rails.
Thomson, Sir J(oseph) J(ohn) (b. Dec. 18, 
1856, Cheetham Hill, near Manchester—d. 
Aug. 30, 1940, Cambridge, Cambridgeshire, 
Eng.), English physicist who helped revolu-

Sir J.J. Thomson, detail of a pencil 
drawing by Walter Monnington, 1932; 
in the National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

tionize the knowledge of atomic structure by 
his discovery of the electron (1897). He re­
ceived the Nobel Prize for Physics in 1906 
and was knighted in 1908.
Education and early career. Thomson was 

the son of a bookseller in a suburb of Man­
chester. When he was only 14, he entered 
Owens College, now the Victoria University 
of Manchester. He was fortunate in that, 
in contrast with most colleges at the time, 
Owens provided some courses in experimen­
tal physics. In 1876 he obtained a scholarship 
at Trinity College, Cambridge, where he re­
mained for the rest of his life. After taking his 
B.A. degree in mathematics in 1880, the op- 
portunity of doing experimental research drew 
him to the Cavendish Laboratory. He began 
also to develop the theory of electromag- 
netism. As set forth by James Clerk Maxwell, 
electricity and magnetism were interrelated; 
quantitative changes in one produced corre- 
sponding changes in the other.
Prompt recognition of Thomson’s achieve- 

ment by the scientific community came in 
1884, with his election as a fellow of the Royal 
Society of London and appointment to the 
chair of physics at the Cavendish Laboratory. 
Thomson entered physics at a critical point 
in its history. Following the great discoveries 
of the 19th Century in electricity, magnetism, 
and thermodynamics, many physicists in the 
1880s were saying that their science was com­
ing to an end like an exhausted mine. By 1900, 
however, only elderly conservatives held this 
view, and by 1914 a new physics was in ex­
istence, which raised, indeed, more questions 
than it could answer. The new physics was 
wildly exciting to those who, lucky enough to 
be engaged in it, saw its boundless possibilities. 
Probably not more than a half dozen great 
physicists were associated with this change. 
Although not everyone would have listed the 
same names, the majority of those qualified 
to judge would have included Thomson.

Discovery of the electron. Thomson’s most 
important line of work, interrupted only for 
lectures at Princeton University in 1896, was



that which led him, in 1897, to the conclusion 
that all matter, whatever its source, contains 
particles of the same kind that are much 
less massive than the atoms of which they 
form a part. They are now called electrons, 
although he originally called them corpuscles. 
His discovery was the result of an attempt 
to solve a long-standing controversy regarding 
the nature of cathode rays, which occur when 
an electric current is driven through a vessel 
from which most of the air or other gas has 
been pumped out. Nearly all German physi­
cists of the time held that these visible rays 
were produced by occurrence in the ether—a 
weightless substance then thought to pervade 
all space—but that they were neither ordi- 
nary light nor the recently discovered X-rays. 
British and French physicists, on the other 
hand, believed that these rays were electrified 
particles. By applying an improved vacuum 
technique, Thomson was able to put forward 
a convincing argument that these rays were 
composed of particles. Furthermore, these rays 
seemed to be composed of the same particles, 
or corpuscles, regardless of what kind of gas 
carried the electric discharge or what kinds of 
metals were used as conductors. Thomson’s 
conclusion that the corpuscles were present 
in all kinds of matter was strengthened dur­
ing the next three years, when he found that 
corpuscles with the same properties could be 
produced in other ways; e.g., from hot metals. 
Thomson may be described as “the man who 
split the atom” for the first time, although 
“chipped” might be a better word, in view of 
the size and number of electrons. Although 
some atoms contain many electrons their total 
mass is never so much as 1/1000 that of the 
atom.

By the tum of the Century most of the sci­
entific world had fully accepted Thomson’s 
far-reaching discovery. In 1903 he had the 
opportunity to amplify his views on the be- 
haviour of subatomic particles in natural phe- 
nomena when, in his Silliman Lectures at 
Yale, he suggested a discontinuous theory of 
light; his hypothesis foreshadowed Einstein’s 
later theory of photons. In 1906 he received the 
Nobel Prize for Physics for his researches into 
the electrical conductivity of gases; in 1908 
he was knighted; in 1909 he was president of 
the British Association for the Advancement 
of Science; and in 1912 he received the Order 
of Ment.
Thomson was, however, by no means a sci­

entific recluse. During his most fruitful years 
as a scientist, he was administrative head of 
the highly successful Cavendish Laboratory. 
(It was there that he met Rose Elizabeth 
Paget, whom he married in 1890.) He not 
only administered the research projects but 
also financed two additions to the laboratory 
buildings primarily from students’ fees, with 
little support from the university and colleges. 
Except for its share of a small government 
grant to the Royal Society to aid all British 
universities and all branches of science, the 
Cavendish Laboratory received no other gov- 
emment subsidy, nor were there contributions 
from charitable corporations or industry. A 
gift from a devoted staff member made possi­
ble the purchase of a small liquid-air machine 
essential for Thomson’s research on positive 
rays, which greatly increased knowledge of the 
recently discovered atomic nuclei.

Thomson was, moreover, an outstanding 
teacher; his importance in physics depended 
almost as much on the work he inspired in 
others as on that which he did himself. The 
group of men he gathered around him be­
tween 1895 and 1914 came from all over the 
world, and after working under him many 
accepted professorships abroad. Seven Nobel 
Prizes were awarded to those who worked un­
der him. Thomson took his teaching duties 
very seriously: he lectured regularly to elemen- 
tary classes in the moming and to postgradu- 
ates in the aftemoon. He considered teaching

to be helpful for a researcher, since it required 
him to reconsider basic ideas that otherwise 
might have been taken for granted. He never 
advised a man entering a new research field 
to begin by reading the work already done. 
Rather, Thomson thought it wise that he first 
clarify his own ideas. Then he could safely 
read the reports of others without having his 
own views influenced by assumptions that he 
might find difficult to throw off.
Thomson demonstrated his wide range of 

interests outside science by his interest in pol­
itics, current fiction, drama, university sports, 
and the nontechnical aspects of science. Al­
though he was not athletic, hé was an en- 
thusiastic fan of the Cambridge cricket and 
rugby teams. But his greatest interest outside 
physics was in plants. He enjoyed long walks 
in the countryside, especially in hilly regions 
near Cambridge, where he searched for rare 
botanical specimens for his elaborate garden. 
In 1918 Thomson was made master of Trinity 
College. This position, in which he remained 
until his death, gave him the opportunity of 
meeting many young men whose interests lay 
outside the field of science. He enjoyed these 
meetings and made many new friends.
Assessment. To a large extent, it was Thom­

son who made atomic physics a modem Sci­
ence. The studies of nuclear organization that 
continue even to this day and the further 
identification of elementary particles all fol­
lowed his most outstanding accomplishment, 
his discovery of the electron in 1897. Although 
this new physics has continued to raise more 
theoretical questions than can be answered at 
present, from the start it rapidly gave rise to 
practical applications in technology and in­
dustry. (G.P.T.)
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Thomson, Jam es (b. Sept. 11, 1700, Ednam, 
Roxburgh, Scot.—d. Aug. 27, 1748, Rich- 
mond, Eng.), Scottish poet whose best verse 
foreshadowed some of the attitudes of the 
Romantic movement. His poetry also gave

James Thomson, oil painting by S.
Slaughter, 1736; in the Leicester Art 
Gallery
By courtesy of the Leicester Museums and Art Gallery

expression to the achievements of Newtonian 
science and to an England reaching toward 
great political power based on commercial and 
maritime expansion.

Educated at Jedburgh Grammar School and 
the University of Edinburgh, Thomson went 
to London in 1725. While eaming his living 
there as a tutor, he published his masterpiece, 
a long, blank verse poem in four parts, called 
The Seasons: Winter in 1726, Summer in 
1727, Spring in 1728, and the whole poem, 
including Autumn, in 1730.

The Seasons was the first sustained nature 
poem in English and concludes with a “Hymn 
to Nature.” The work was a revolutionary 
departure; its novelty lay not only in subject 
matter but in structure. What was most strik-
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ing to Thomson’s earliest readers was his au- 
dacity in unifying his poem without a “plot” 
or other narrative device, thereby defying the 
Aristotelian criteria revered by the Neoclassi- 
cist critics.

Thomson’s belief that the scientist and poet 
must collaborate in the service of God, as 
revealed through nature, found its best expres­
sion in To the Memory of Sir Isaac Newton 
(1727).

The poet also is remembéred as the author 
of the famous ode “Rule, Britannia,” from 
Alfred, a Masqué (1740, with music by T.A. 
Ame); for his ambitious poem in five parts, 
Liberty (1735-36); and for The Castle of Indo- 
lence (1748), an allegory in Spenserian stanzas 
of what may occur when Indolence overcomes 
Industry.
Thomson, James, pseudonym bysshe va- 
nolis, or b.v . (b. Nov. 23, 1834, Port Glasgow, 
Renfrew, Scot.—d. June 3, 1882, London), 
Scottish Victorian poet who is best remem- 
bered for his sombre, imaginative poem “The

Jam es Thomson, engraving, 1869, 
after a photograph
BBC Hulton Picture Library

City of Dreadful Night,” a symbolic expres­
sion of his horror of urban dehumanization.

Reared in an orphanage, Thomson entered 
the Royal Military Academy, Chelsea, became 
a regimental schoolmaster, and in 1851 was 
sent to Ireland. There he met the freethinker 
and radical Charles Bradlaugh, who was to be 
of great importance to his literary career.

In 1862 Thomson was discharged from the 
army and went to London, where he sup­
ported himself as a clerk while writing essays, 
poems, and stories, many of them published 
in Bradlaugh’s National Reformer, a worker’s 
weekly. “The City of Dreadful Night” first ap­
peared in this periodical in 1874. Thomson’s 
chronic depressions and periods of alcoholism 
made either social or professional success dif­
ficult, and eventually he quarrelled even with 
Bradlaugh. Nevertheless, the publication of 
a volume of Thomson’s poetry, The City of 
Dreadful Night and Other Poems (1880), re­
ceived favourable critical attention.

Thomson’s poem “Insomnia” is autobio- 
graphical; and in “Mater Tenebrarum” and 
elsewhere among his writings, passages of 
self-revelation are frequent. He was an ad- 
mirer and translator of Giacomo Leopardi, 
but, unlike the Italian poet, Thomson did not 
temper his pessimism with any kind of social 
optimism. No other Victorian poet displays 
more bleakly the dark underside of an age of 
change and hope.
Thomson, Sir John Arthur (b. July 8, 1861, 
Salton, East Lothian, Scot.—d. Feb. 12, 1933, 
Limpsfield, Surrey, Eng.), Scottish naturalist 
whose clearly written books on biology and 
attempts to correlate science and religion led 
to wider public awareness of progress in the 
biological Sciences.

A professor of natural history* at the Uni-
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versity of Aberdeen (1899-1930), Thomson 
concentrated his research on soft corals. He 
collaborated with the biologist Sir Patrick Ged- 
des in writing several populär books, includ­
ing The Evolution of Sex (1889), Evolution 
(1911), Sex (1914), Biology (1924), and Life: 
Outlines of General Biology (1931). Thomson 
also wrote Outlines of Zoology (9th ed. 1944), 
The Wonder of Life (1914), and Science and 
Religion (1925). He was knighted in 1930.
Thomson, Joseph (b. Feb. 14, 1858, Pen- 
pont, Dumfries, Scot.—d. Aug. 2, 1895, Lon­
don, Eng.), Scottish geologist, naturalist, and 
explorer who was the first European to enter 
several regions of eastern Africa and whose 
writings are outstanding contributions to geo- 
graphical knowledge, exceptional for their 
careful records and surveys. Thomson’s gazelle 
(Gazella thomsoni), the most common gazelle 
of eastem Africa, was named for him.

A member of the Royal Geographical Soci- 
ety’s expedition of 1878 to east-central Africa, 
he took charge after the death of the expedi- 
tion’s leader, Alexander Keith Johnston, lead­
ing the party over unknown territory to the 
northern end of Lake Nyasa and then to Lake 
Tanganyika. An attempt to reach the Congo 
was thwarted by hostile Buye (Waruwa) tribes­
men, and he retumed to the east African coast 
by way of Tabora, in present-day Tanzania, 
discovering Lake Rukwa.

In 1882 the Royal Geographical Society 
launched what was to be Thomson’s major 
expedition, to try to find the shortest route 
from Zanzibar to Uganda. Traveling unarmed 
from the Coastal city of Mombasa, in modern 
Kenya, he went by way of Kilimanjaro, sur­
viving two crossings through the country of 
the Masai people, who had previously barred 
passage. He was the first European to note 
the existence of Lake Baringo, and he reached 
Lake Victoria on Dec. 10, 1882.

He secured British trading rights at Sokoto 
and Gwandu, in present-day Nigeria (1885), 
traveled privately in Morocco (1888), and in 
1890 entered the service of Cecil Rhodes’s 
British South Africa Company, making min­
ing and trade agreements in what is now 
Zambia. Thomson’s writings include To the 
Central African Lakes and Back (1881) and 
Through Masai Land (1885).
Thomson, Peter W(illiam) (b. Aug. 23, 
1929, Melbourne, Vic., Australia), golfer, the 
first Australian to win the British Open.

Thomson won the British Open five times 
(1954-56, 1958, and 1965), a record shared 
with J.H. Taylor and James Braid and ex- 
ceeded only by Harry Vardon, who won six 
times. Thomson won the New Zealand Open 
nine times from 1950 through 1971 and the 
Australian Open three times. Active on the 
international golf tour, Thomson also won a 
number of international open titles. He retired 
in 1979.

Instmmental in helping to develop a Far East 
professional golf tour, Thomson was awarded 
the Order of the British Empire in 1980. He 
was coauthor with Desmond Zwar of This 
Wonderful World of Golf{ 1969), and he wrote 
a newspaper column.
Thomson (of Fleet), Roy Herbert Thom­
son, Ist Baron (b. June 5, 1894, Toronto, 
Ont., Can.—d. Aug. 4, 1976, London, Eng.), 
Canadian-bom British publisher, owner of 
The Times of London and other newspapers 
and Communications media.
Early in life Thomson worked as a clerk 

and salesman, later failed as a prairie farmer 
and supplier of motor parts, then sold radios 
successfully and built his own radio station at 
North Bay, Ont., which brought in advertis- 
ing revenue and helped to seil radio sets. In 
1933 Thomson opened a second station, at

Timmins, 200 miles (320 km) farther north. 
In 1934 he took over an ailing Timmins 
weekly newspaper and made it a daily; two 
other radio stations were added, and by 1944 
four more. That year he also acquired four 
newspapers. He moved back to Toronto, and 
his chain of newspapers grew to include some 
in the United States, where, in 1960, he pur- 
chased the Brush Moore group.

In 1952 Thomson was defeated as a Conser­
vative candidate for election to Canada’s fed­
eral Parliament, but, in the same year, he was 
invited to buy The Scotsman newspaper and 
went to Edinburgh to run it. Seeing its poten­
tial, he also took up the franchise of Scottish 
television. He left the Canadian side of his 
business to his son Kenneth’s management 
but, regarding Canada as his base, continued 
to expand there into television. In 1959 he ac­
quired the Kemsley group of newspapers, the 
largest in Britain, which included the Sunday 
Times, to which he added (1962) Britain’s 
first colour magazine supplement. In 1963 he 
became a British Citizen, set up the Thom­
son Foundation, and in 1964 was created a 
baron. In 1967 he made his most outstanding 
newspaper purchase, The Times of London. 
Lord Thomson strove to give the newspaper 
needed financial stability with an initial in- 
vestment of £5,000,000. In 1972, in his last 
major venture, he formed a consortium with 
Occidental and Getty Oil to acquire a North 
Sea oil concession.
Thomson, Tom, byname of thomas john 
Thomson (b. Aug. 4, 1877, Claremont, Ont., 
Can.—d. July 8, 1917, Algonquin Provincial 
Park), landscape painter devoted to the Cana­
dian wilderness.

Encouraged by fellow designers in a Toronto 
commercial-art firm, Thomson began to paint 
about 1911. In 1913 he and his colleagues 
(including A.Y. Jackson and J.E.H. MacDon- 
ald) went to paint in Algonquin Provincial 
Park. After this trip Thomson spent part of 
each year in the park as a woodsman, guide, 
and painter. His pictures present lakes, moun-

“Spring Ice,” oil on canvas by Tom Thomson, before 
1916; in the National Gallery of Canada, Ottawa
By courtesy of the National Gallery of Canada, Ottawa

tains, and trees vigorously painted in textured 
patterns of brilliant colour. They provided 
an impetus to the formation of the Toronto- 
based landscape painters originally known as 
the Group of Seven.
Thomson, Virgil (b. Nov. 25, 1896, Kansas 
City, Mo., U.S.—d. Sept. 30, 1989, New 
York, N.Y.), American composer, conductor, 
and music critic whose forward-looking ideas 
stimulated new lines of thought among Con­
temporary musicians.

Thomson studied at Harvard University and 
later with Nadia Boulanger, a noted teacher 
of musical composition, in Paris. There he 
came under the strong influence of early 
20th-century French composers, especially the 
group known as Les Six, whose most promi­
nent members were Darius Milhaud, Arthur 
Honegger, and Francis Poulenc. Thomson 
wrote in a variety of styles, including Gre- 
gorian chant, variations on Baptist hymns, 
Impressionism, and Neoclassicism, often com-

Virgil Thomson
David Gahr

bining traditional forms with Contemporary 
techniques, marked by careful craftsmanship. 
The greatest influence on him was that of 
Erik Satie, and it found expression in clarity, 
simplicity, and humour.

His operas are among his best-known works; 
Four Saints in Three Acts (1928) and The 
Mother of Us All (1947), based on the life of 
Susan B. Anthony, boast libretti by Thom­
son’s close friend Gertrude Stein, an avant- 
garde American writer. A later opera was Lord 
Byron (1968), which combined and unified 
the various styles in which Thomson com­
posed. His instrumental music includes two 
symphonies, several Symphonie poems, and 
concerti for cello and flute (composed 1950 
and 1954, respectively).
Thomson composed songs, choral works, 

chamber music, piano pieces, and film mu­
sic, including the scores for Pare Lorentz’ 
pioneering documentaries The River (1936) 
and The Plow that Broke the Plains (1937) 
and for Robert Flaherty’s Louisiana Story 
(the film score of which won a Pulitzer Prize 
for music in 1949). He was music critic for 
the New York Herald Tribune (1940-54) and 
published several collections of penetrating, 
perceptive critical articles. His autobiogra- 
phy, Virgil Thomson, was published in 1966. 
Among his other books are Music Revisited,
1940-54 (1967) and American Music Since 
1910 (1971).
Thomson atomic model, earliest theoretical 
description of the inner structure of atoms, 
proposed about 1900 by Lord Kelvin and 
strongly supported by Sir Joseph John Thom­
son, who had discovered (1897) the electron, a 
negatively charged part of every atom. Though 
several alternative models were advanced in 
the 1900s by Lord Kelvin and others, Thom­
son held that atoms are uniform spheres of 
positively charged matter in which electrons 
are embedded. Popularly known as the plum­
pudding model, it had to be abandoned (1911) 
on both theoretical and experimental grounds 
in favour of the Rutherford atomic model, in 
which the electrons describe orbits about a 
tiny positive nucleus.
Thomson effect, the evolution or absorption 
of heat when electric current passes through a 
circuit composed of a single material that has 
a temperature difference along its length. This 
transfer of heat is superimposed on the com­
mon production of heat associated with the 
electrical resistance to currents in conductors. 
If a copper wire carrying a steady electric cur­
rent is subjected to extemal heating at a short 
section while the rest remains cooler, heat is 
absorbed from the copper as the conventional 
current approaches the hot point, and heat is 
transferred to the copper just beyond the hot 
point. This effect was discovered (1854) by 
the British physicist William Thomson (Lord 
Kelvin).
Thomson SA, also called Thomson group, 
major French state-owned holding Company 
that operates more than 115 industrial com-



panies and subsidiaries; it derives more than 
half of its sales from the high-technology 
subsidiary, Thomas-CSF. The Company was 
nationalized following the ascendancy of the 
Socialist Party in France in 1981. Headquar­
ters are in Paris.

The original Company was formed in 1966 
with the merger of Compagnie Frangaise 
Thomson-Houston and Hotchkiss-Brandt, be- 
coming known as Thomson-Brandt SA in 
1972. Because its management was long dom- 
inated by career military officers, Thomson- 
Brandt (now a division of Thomson-CSF) was 
generally regarded as a technologically compe­
tent, but commercially conservative, electron- 
ics firm, relying heavily on defense contracts. 
In 1972, for example, its research and devel­
opment department invented the video-disk 
system but overlooked its vast commercial 
potential in the home-video market, selling it 
instead only as an audio-visual tooi in mili­
tary training.

Following the nationalization of Thomson- 
Brandt in 1982, the Company came under the 
management of civilian directors sympathetic 
to the French Socialist Party in power. It was 
reorganized in 1983 into a holding Company 
with a group of subsidiaries. In 1987 the firm 
bought General Electric’s consumer-electron- 
ics division, including RCA, and sold GE its 
medical-equipment unit. lts products include 
electrical apparatus, electronic components, 
consumer durable goods, audio-visual and 
telecommunications products, military equip­
ment, wires and cables, lighting and refrigera­
tion equipment, and financial services.
thomsonite, rare mineral in the zeolite fam­
ily, similar to natrolite {q.v.).
Thon Buri, section of Metropolitan Bangkok, 
Thailand’s Capital and largest city. Located 
on the west bank of the Chao Phraya River, 
Thon Buri was formerly a separate city and 
changwat (province) from Bangkok proper, 
across the river, to which it was linked by 
three bridges. Thon Buri city was the na­
tional Capital from 1767 to 1782. In 1972 it 
was merged with Phra Nakhon, the former 
province encompassing Bangkok proper, to 
form one city-province called Krung Thep Ma- 
hanakhon {q.v.; Bangkok Metropolitan City). 
Thon Buri’s best-known structure is the tem­
ple complex of Wat Arun (“Temple of the 
Dawn”) along the riverfront.
Thonet, Michael (b. July 2, 1796, Boppard, 
Trier [Germany]—d. March 3, 1871, Vienna), 
German-Austrian pioneer in the industrializa- 
tion of fumiture manufacture, whose exper- 
iments in the production of bentwood fur- 
niture widely influenced both contemporary 
and modem styles and whose functional and 
exquisitely designed chairs are still being man- 
üfactured.

A humble artisan who set up his own work­
shop specializing in parquetry (1819), Thonet 
began in 1830 to experiment with new cabi- 
netmaking techniques. He developed a system 
of steambent veneers and glued four or five 
together, from which he made complete chairs 
that were light and curvilinear. Similar but 
less free techniques were in use at the time in 
New York City by the German-bom fumiture 
maker John Henry Beiter.

Thonet’s inventiveness attracted the attention 
of Richard Metternich, who in 1842 invited 
Thonet to settle in Vienna; for the next five 
years he worked on the Neorococo interiors 
of the Liechtenstein Palace. Some of his work 
there included bent, solid wood, formed by 
methods familiar to wheelwrights; these pieces 
were subcontracted through the firm of Carl 
Leistler and Son, then decorating the palace, 
with whom Thonet had gone into partnership 
(dissolved in 1849).

His representative works shown at the Great 
Exhibition, London (1851), were a huge suc- 
cess. In 1853 he incorporated with his sons,

renaming his firm Gebrüder Thonet. By 1856 
he had perfected the bending by heat of solid 
beechwood into curvilinear shapes, and he was 
ready for mass production, exporting as far 
as South America. Factories were later estab­
lished in Hungary and Moravia. Catapulting 
to success, he opened salons throughout Eu­
rope (including Moscow) and in the United 
States (New York City and Chicago). By 1870 
his Viennese firm was producing fumiture in 
hitherto unheard-of quantities—some 400,000 
pieces annually. After his death the enterprise 
was conducted by his sons, who continued to 
open more factories.
Among Thonet’s most populär designs were 

those of café chairs, rocking chairs, and hat 
stands. His solid bentwood fumiture, never 
out of production, was again made fashionable 
in the 1920s by the renowned modem archi­
tect and designer Le Corbusier. The utilitarian 
chairs, mass-produced at low prices, were seen 
all over the Westem world and shown in the 
paintings of such artists as Toulouse-Lautrec 
and John Sloan. Interest in Art Nouveau in the 
1960s accounted for still another—and con- 
tinuing—revival of Thonet’s bentwood fumi­
ture.
Thonon-Ies-Bains, town, Haute-Savoie dé­
partement, Rhone-Alpes region, southeastem 
France, on a lacustrine terrace overlooking 
the southem shore of Lake Geneva near the 
mouth of the Dranse River. It was the Capital 
of the historie district of Chablais. The site 
was occupied by the Romans and later by the 
Burgundians, and during the Wars of Religion 
in the 16th Century it was fought over by the 
Bemese and the Duke of Savoy. In the Place 
du Chateau, site óf a fortified chäteau built 
by the dukes of Savoy and destroyed by the 
French in 1589, is a statue of General Joseph- 
Marie Dessaix, who organized and led a Sa- 
voyard military unit during the Revolution. 
The church of Saint-Hippolyte, decorated in 
17th-century style, has a 12th-century crypt 
and a 13th-century font embellished with the 
arms of the House of Savoy. Attached to it 
is a modem, neo-Gothic basilica dedicated to 
St. Francis of Sales, who conducted mission- 
ary work in the vicinity and was responsible 
for the renunciation of Protestantism by the 
inhabitants of Chablais at the end of the 16th 
Century. A museum in the Chäteau de Sonnaz 
contains exhibits devoted to the prehistorie 
Lake Dwellers, as well as a hydrological model 
of Lake Geneva.
Thonon-Ies-Bains is a populär summer resort, 

much frequented for its mineral springs. The 
town is also a centre for trade in cheeses. In 
addition to metallurgical industries, there are 
factories producing plumbing fixtures, bicycle 
parts, electrical apparatus, paper, cigarettes, 
fumiture, and food products. A government 
fish hatchery produces trout, salmon, and char 
used to stock Lake Geneva and the rivers and 
lakes of the département. A funicular railway 
runs from the lakeshore to the town. Pop.
(1982) 26,421.
Thor, deity common to all the early Ger- 
manic peoples, a great warrior represented as 
a red-bearded, middle-aged man of enormous 
strength, an implacable foe to the harmful 
race of giants but benevolent toward mankind. 
His figure was generally secondary to that of 
the god Odin, who in some traditions was 
his father; but in Iceland, and perhaps among 
all northern peoples except the royal fami­
lies, he was apparently worshiped more than 
any other god. There is evidence that a cor- 
responding deity named Thunor, or Thonar, 
was worshiped in England and Continental 
Europe, but little is known about him.

Thor’s name was the Germanic word for 
thunder, and it was the thunderbolt that was 
represented by his hammer, the attribute most 
commonly associated with him. The hammer, 
Mjollnir, had many marvelous qualities, in­
cluding that of retuming to the thrower like
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a boomerang; it is frequently carved on runic 
stones and funerary stelae.
Among Thor’s chief enemies was the world 

serpent Jörmungand (Jörmungandr), symbol 
of evil. According to tradition, Thor failed to

Thor with his hammer, Mjollnir, on his knees, 
bronze Statuette from northern Iceland, c. 
ad 1000; in the National Museum of Iceland,
Reykjavik
By courtesy of the National Museum of Iceland, Reykjavik

smash the skull of Jörmungand, and the two 
are destined to kill each other in the Ragnarök 
(the end of the world of gods and men).
Thor was sometimes equated with the Ro­

man god Jupiter, dies Jovis (Jove’s day) be- 
coming Thor’s day (Thursday).
Thor rocket, missile initially developed by 
the U.S. Air Force as an intermediate-range 
ballistic missile. It was subsequently modified 
to serve as the first stage of launch vehicles 
for several spacecraft. The Thor missile force 
was withdrawn in 1963. Propelled by liquid 
oxygen and kerosene, the basic rocket was 65 
feet (19.8 m) in length, with a body diameter 
of 8 feet (2.4 m), weight at firing of 110,000 
pounds (49,900 kg), and speed at bumout of 
7,670 to 11,505 miles (12,300 to 18,500 km) 
per hour.

Thor Delta rocket used to launch the TIROS 4 
weather satellite, February 1962
By courtesy of the National Aeronautics and Space Administration
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For space launching, three additional small 
auxiliary motors were strapped to a Thor 
rocket used as a first stage, resulting in the 
Thrust-Augmented Thor (tat), nearly twice 
as powerful as the original Thor. Total thrust 
at lift-off was 330,000 pounds. Adding an 
Agena rocket as a second stage resulted in the 
two-stage Thor-Agena rocket, used to launch 
the Air Force’s Discoverer space satellites.

Long Tank Thor, an advanced version of the 
Thor space launch vehicle, first appeared in 
the summer of 1966. It was capable of Pac­
ing 20 percent heavier military payloads into 
space than tat, had an overall length of 70.5 
feet, and a body diameter of 8 feet.
thoracic cavity, also called chest cavity , 
the second largest hoilow space of the body. It 
is enclosed by the ribs, the vertebral column, 
and the stemum, or breastbone, and is sepa­
rated from the abdominal cavity (the body’s 
largest hoilow space) by a muscular and mem- 
branous partition, the diaphragm. It contains 
the lungs, the middle and lower airways—the 
tracheobronchial tree—the heart, the vessels 
transporting blood between the heart and the 
lungs, the great arteries bringing blood from 
the heart out into general circulation, and the 
major veins into which the blood is collected 
for transport back to the heart. Within the 
thoracic cavity, the smaller cavity that con­
tains the heart and the beginnings of the great 
vessels that enter and leave the heart is called 
the pericardial sac. The chest also contains 
the esophagus, the channel for food from the 
throat to the stomach.

The chest cavity is lined with a serous mem- 
brane, so called because it exudes a thin fluid, 
or serum. This portion of the chest membrane 
is called the parietal pleura. The membrane 
continues over the lung, where it is called the 
visceral pleura, and over part of the esoph­
agus, the heart, and the great vessels, as the

of loose connective tissue. The membrane is 
well supplied with blood vessels, nerves, and 
lymph channels. The vessels of the visceral 
part of the pleura are intimately related with 
those of the lungs and bronchi; its arteries 
are branches of the bronchial arteries, and its 
veins mingle with the pulmonary network of 
capillaries. Beneath its inner side is a network 
of tiny lymph channels, or capillaries, that 
penetrate the lung substance, or parenchyma, 
and drain to the lymph nodes at the hilus of 
each lung, the point of entrance and departure 
for bronchi, blood vessels, and nerves.

Diseases affecting the pleura and pleural cav­
ity, other than primary tumours, are brought 
by the blood vessels or may spread from con- 
tiguous structures. The pleural cavity may be 
contaminated by the rupture of either the vis­
ceral pleura or the parietal pleura.

Accumulation of fluid in the pleural cavity 
is called hydrothorax. If the fluid is bloody, it 
is termed hemothorax; and if it contains pus, 
pyothorax. The accumulation of fluid may or 
may not be accompanied by air. When air 
is present, the affix -pneumo- is inserted in 
each of the names mentioned—e.g., hydro- 
pneumothorax, etc.

The penetration of air into the pleural cavity 
from outside, as from a penetrating wound of 
the chest, or from within, by rupture of di- 
lated alveoli (air sacs of the lung) or of a cyst, 
will produce a pneumothorax, converting this 
cavity into a positive pressure chamber and 
collapsing the lung, which in tum will lead to 
decreased oxygenation of the venous blood. 
The collapse may also have a deleterious ef­
fect upon the heart.

Inflammation of the pleura, usually diffuse, 
affecting one or both sides, is called pleurisy. 
Two forms are distinguished: (1) simple, 
dry, or fibrinous pleurisy; and (2) exudative 
pleurisy, in which the membrane gives off ex- 
cessive fluid. Since the pleura is well supplied 
by nerves, pleurisy can be extremely painful, 
especially as the lung moves in respiration.

Chest cavity and pleura

mediastinal pleura, the mediastinum being 
the space and the tissues and structures be­
tween the two lungs. Because the atmospheric 
pressure between the parietal pleura and the 
visceral pleura is less than that of the outer 
atmosphere, the two surfaces tend to touch, 
friction between the two during the respira­
tory movements of the lung being eliminated 
by the lubricating actions of the serous fluid. 
The pleural cavity is the space, when it occurs, 
between the parietal and the visceral pleura.

The pleura is a continuous sheet of endothe­
lial, or lining, cells supported by a thin base

Common Symptoms are pain, shortness of 
breath, and fever. Treatment is directed to­
ward evacuation of fluid and alleviation of 
the under-lying condition, often an infected 
lung but more rarely a diffuse inflammatory 
condition such as rheumatoid arthritis.

Rupture of the throacic duet, the main chan­
nel for lymph, gives rise to chylothorax, char- 
acterized by escape of lymph into the pleural 
space.

Epidemie pleurodynia, or Bomholm disease, 
an acute infection of the various tissues of 
the pleural cavity by the group B Coxsackie

virus, is characterized by a general feeling of 
ill health and by pain in the chest muscles 
and the upper part of the abdomen. This pain 
is usually increased by respiration and cough, 
and pain in other muscles is often present. 
The condition subsides in two to five days but 
sometimes may take weeks to disappear.
thoracic squeeze, also called lung  squeeze, 
compression of the lungs and thoracic (ehest) 
cavity that occurs during a breath-holding dive 
under water. During the descent, an increase 
in pressure causes air spaces and gas pockets 
within the body to compress.

The lungs are among the few bodily organs 
that are influenced by pressure differences.

Because the lung tissue is elastic and inter- 
spersed with tubules and sacs of air, it is capa­
ble of some enlargement when air is inhaled 
and some shrinkage when it is exhaled. Too 
much air causes rupture of lung tissue, while 
too little air causes compression and collapse 
of the lung walls.
As external pressure on the lungs is increased 

in a breath-holding dive (in which the diver’s 
only source of air is that held in his lungs), 
the air inside the lungs is compressed, and the 
size of the lungs decreases. If one descends 
to a depth of 100 feet (about 30 metres), the 
lung shrinks to about one-fourth its size at the 
surface. Excessive compression of the lungs 
in this manner causes tightness and pain in 
the thoracic cavity. If compression continues, 
the delicate lung tissue may rupture and al- 
low tissue fluids to enter the lung spaces and 
tubules. The outer linings of the lungs (pleural 
sacs) may separate from the chest wall, and 
the lung may collapse.

The predominant symptom feit by the diver 
is pain when the pressure becomes too great; 
this can be relieved by ascending. If the tho­
racic squeeze has been sufficiënt to cause 
lung damage, the diver may have difficulty 
in breathing, may exhale frothy blood, and 
may even become unconscious. Artificial res­
piration may be necessary if the breathing has 
stopped. Any Symptoms of thoracic squeeze 
call for prompt medical attention.
Animals such as seals and whales that de- 

scend to much greater depths than man on 
a single breath of air have special adaptations 
to help them. The sperm whale is reported to 
dive to 3,300 feet (about 1,000 metres), more 
than 10 times the depth that man can toler- 
ate. These aquatic mammals have been found 
to have more elastic chest cavities than man; 
their lungs, even when reduced, do not sepa­
rate from the chest wall; and their bodies are 
adapted to use the gases in the bloodstream 
more conservatively.
thoracotropic hormone, also called ecdysi-
OTROPIC HORMONE, Or PROTHORACOTROPIN, 
neurohormone secreted in arthropods. After 
being released by neurosecretory cells of the 
brain, the thoracotropic hormone is carried 
by the blood to the prothoracic glands, where 
it stimulates the release of eedysone in in- 
sects or crustecdysone in crustaceans, steriod 
hormones that initiate molting (the periodic 
shedding of the outer skeleton). See also juve­
nile hormone.
Thórarensen, Bjarni Vigfüsson (b. Dec. 
30, 1786, Brautarholt, near Reykjavik, Ice.— 
d. Aug. 24, 1841, Modhruvellir), first Roman­
tic nationalist poet of Iceland.

The precocious son of a prominent family, 
at age 20 Thórarensen completed law stud­
ies in Copenhagen, where he also attended 
the lectures of the German philosopher Hen­
rik Steffens, who introduced Romanticism to 
Denmark. His stay abroad increased his nos­
talgie devotion to Iceland, which he regarded 
as the birthplace of heroism, in contrast to 
cosmopolitan Denmark. He returned to serve 
as deputy justice in 1811, and as justice of 
the Supreme Court from 1817 to 1833, when 
he became govemor of North and East Ice-



land. Thórarensen’s enthusiasm for Iceland’s 
primitive traditions and his reintroduction of 
the simple Eddaic metres were instrumental 
in tuming the Icelanders’ attention away from 
Europe and back to their own past. His songs, 
such as “Thü nafnkunna Landid” (“You 
Renowned Land”), in which he eulogizes Ice­
land’s poverty and isolation for preserving its 
people from softness, made him revered as a 
poet.

Consult
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Thórarensen, Jakob (b. May 18, 1886, Hü- 
navatnssysla, Ice.—d. 1972, Iceland), Icelandic 
poet whose interest was in the daily heroism 
of the worker.
Bom in the barren country of the north, 

a kinsman of the Romantic nationalist poet 
Bjami Thórarensen, Jakob worked on the 
farm and in fishing boats. When he was 19, 
he went to Reykjavik to be a carpenter and 
worked at the trade for many years before he 
could take up full-time writing. He had only 
a simple elementary education, but he read 
widely and built up a library of books in Ice­
landic and the Scandinavian languages.

His first collection of verse, Snaeljós (1914; 
“Glare of the Snow”), interpreted the strength 
and self-sufficiency of the farmers and fisher­
men of Iceland. His short stories, published 
from 1929 to 1939, were in the same vein as 
his poetry and limned sharply drawn charac­
ters against a simple background.
thorax, in amphibians, reptiles, birds, and 
mammals, the chest. In humans and other 
mammals the chest is that part of the body 
between the neck and abdomen. In humans 
the bony framework of the thorax consists of 
the 12 thoracic vertebrae, 12 pairs of ribs, and 
the stemum (breastbone). The mammalian 
thorax contains the chief organs of respiration 
and circulation, namely, the lungs, some air 
passages, the heart, and the great vessels (see 
thoracic cavity). Below, it is bounded by the 
diaphragm. The bony framework is encased 
with muscles, fat, and cutaneous tissues.

In insects the thorax is the middle of the 
three major divisions of the body. It is com­
posed of three parts, each of which commonly 
bears a pair of legs; the rearward two parts 
usually each bear a pair of wings.
Thorbecke, Johan Rudolf (b. Jan. 14, 1798, 
Zwolle, Neth.—d. June 5, 1872, The Hague), 
leading Dutch political figure of the mid-
19th Century who, as prime minister (1849- 
53, 1862-66, 1871-72), Consolidated the par- 
liamentary system created by the Constitution 
of 1848.

Thorbecke began his career as a lecturer at 
German, Belgian, and Dutch universities and 
published treatises on history and law. His lib­
eral ideas, influenced by the historical-juridi- 
cal school of the German scholar Friedrich 
Karl von Savigny, were expressed in his Aan- 
teekening op de grondwet (1839; “A Note on 
the Constitution”). He was the chief author of 
the constitution of 1848, which transformed 
The Netherlands; instead of a constitutional 
monarchy in which an authoritarian king 
ruled with a parliament of limited powers, the 
nation was given a constitutional monarchy 
in which Parliament controlled both legisla- 
tion and executive powers. Thorbecke himself 
became prime minister in 1849 as head of 
the Liberal Party. He soon strengthened the 
constitution by sponsoring measures extend- 
ing the franchise and providing for the direct 
election of provincial and municipal govern- 
ments.

Thorbecke, especially in his first and second 
ministries, promoted free trade through navi- 
gation acts and abolition of excise duties and

sponsored the construction of new canals and 
waterways. In the growing schoolstrijd (“school 
conflict”) he favoured “neutral” (nondenom- 
inational) schools, opposing the conservative 
Liberals and Roman Catholics, who wanted 
state-supported parochial schools.

Thorbecke abolished slavery in the Dutch 
East Indian colonies but maintained a system 
of exploitation of the native agriculture. He 
also founded a polytechnic school at Delft and 
a new type of secondary school for the mid­
dle classes. Throughout his political career, he 
was opposed by King William III. After Thor- 
becke’s death in 1872, the split between the 
progressive and conservative factions of the 
Liberal Party deepened, enabling the religious 
parties eventually to take power.
Thoreau, Henry David (b. July 12, 1817, 
Concord, Mass., U.S.—d. May 6, 1862, Con- 
cord), American essayist, poet, and practical 
philosopher, renowned for having lived the

Thoreau, portrait by Samuel Worcester Rowse,
1854; in the Concord Free Public Library, 
Massachusetts
By courtesy of the Corporation of the Free Public Library, Concord, Mass.

doctrines of Transcendentalism as recorded in 
his masterwork, Walden (1854), and for hav­
ing been a vigorous advocate of civil liberties, 
as evidenced in the essay “Civil Disobedience” 
(1849).
Early life. Thoreau was bom in 1817 in 

Concord, Mass. Though his family moved 
the next year, they returned in 1823, not to 
move again. Even when he grew ambivalent 
about the village after reaching manhood, it 
remained his world, for he never grew am­
bivalent about its lovely setting of woodlands, 
streams, and meadows. Little distinguished his 
family. He was the third child of a feckless 
small businessman named John Thoreau and 
his bustling, talkative wife, Cynthia Dunbar 
Thoreau. His parents sent him in 1828 to 
Concord Academy. There he impressed his 
teachers and so was permitted to prepare for 
college. Upon graduating from the academy, 
he entered Harvard in 1833. At Harvard he 
was a good student, but he was indifferent 
to the rank system and preferred to use the 
school library for his own purposes. Graduat­
ing in the middle ranks of the dass of 1837, 
he searched for a teaching job and secured one 
in Concord at his old grammar school. But he 
was no disciplinarian, and he resigned after 
two shaky weeks, after which he worked for 
his father in the family pencil-making busi­
ness. In June 1838 he started a small school 
with the help of his brother John. Despite its 
progressive nature, it lasted for three years, 
until John feil ill.

A canoe trip that he and John took along 
the Concord and Merrimack rivers in 1839 
confirmed him in the opinion that he ought 
to be not a schoolmaster but a poet of na­
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ture. As the 1840s opened, he took up the 
profession of poet. He struggled to stay in it 
and succeeded throughout the decade, only to 
falter in the 1850s.
Friendship with Emerson. Sheer chance 

made his entrance to writing easier, for he 
came under the benign influence of the essay­
ist and poet Ralph Waldo Emerson, who had 
settled in Concord during Thoreau’s sopho- 
more year at Harvard. By the autumn of 
1837, they were becoming friends. Emerson 
sensed in Thoreau a true disciple—that is, one 
with so much Emersonian self-reliance that he 
would still be his own man. Thoreau saw in 
Emerson a guide, a father, and a friend.

With his magnetism Emerson attracted oth­
ers to Concord. Out of their heady specu- 
lations and affirmatives came New England 
Transcendentalism. In retrospect it was one 
of the most significant literary movements of 
19th-century America, with at least two au­
thors of world stature, Thoreau and Emerson, 
to its credit. Essentially it combined romanti- 
cism with reform. It celebrated the individual 
rather than the masses, emotion rather than 
reason, nature rather than man. It conceded 
that there were two ways of knowing, through 
the senses and through intuition, but asserted 
that intuition transcended tuition. Similarly, it 
conceded that matter and spirit both existed. 
It asserted, however, that the reality of spirit 
transcended the reality of matter. It strove for 
reform yet insisted that reform begin with the 
individual, not the group or organization.
Literary career. In Emerson’s Company 

Thoreau’s hope of becoming a poet looked 
not only proper but feasible. Late in 1837, 
at Emerson’s Suggestion, he began keeping a 
joumal that covered thousands of pages before 
he scrawled the final entry two months before 
his death. He soon polished some of his old 
college essays and composed new and better 
ones as well. He wrote some poems—a good 
many, in fact—for several years. Captained 
by Emerson, the Transcendentalists started a 
magazine, The Dial; the inaugural issue, dated 
July 1840, carried Thoreau’s poem “Sympa- 
thy” and his scrap of essay on the Roman 
poet Aulus Persius Flaccus.

The Dial published more of Thoreau’s poems 
and then, in July 1842, the first of his outdoor 
essays, “Natural History of Massachusetts.” 
Though disguised as a book review, it showed 
that a nature writer of distinction was in the 
making. Then followed more lyrics, and fine 
ones, such as “To the Maiden in the East.” 
There followed another nature essay, remark- 
ably felicitous, “A Winter Walk.” The Dial 
died with the issue of April 1844. Before it ex- 
pired, however, it let Thoreau publish a richer 
variety of writing than any other magazine 
ever would.

In 1840 he feil in love with and proposed 
marriage to an attractive visitor to Concord 
named Ellen Sewall. She accepted his proposal 
but then immediately broke off the engage­
ment at the insistence of her parents. Thoreau 
remained a bachelor for life. During two peri- 
ods, 1841-43 and 1847-48, he stayed mostly 
at the Emersons’ house.

Yet in spite of Emerson’s hospitality and 
friendship, Thoreau grew restless; his condi­
tion was accentuated by grief over the death 
in January 1842 of his brother John, who died 
of lockjaw after cutting his finger. In 1842 he 
stayed on Staten Island as tutor in the house- 
hold of Emerson’s brother, William, while 
trying to cultivate the New York literary mar­
ket. His literary activities went indifferently, 
however, and the effort to conquer New York 
failed. Confirmed in his distaste for city life 
and disappointed by his failure, he returned 
home to Concord in late 1843.
Move to Walden Pond. Back he went to 

making pencils and grinding graphite. By early



Thorez, Maurice 726

1845 he feit more restless than ever, until he 
decided to take up an idea of a Harvard class- 
mate who had once built a waterside hut in 
which one could loaf or read. In the spring he 
picked a spot by Waiden Pond, a small glacial 
lake located two miles south of Concord on 
land Emerson owned.

Early in the spring of 1845, Thoreau, then 
27 years old, began to chop down tall pines 
with which to build the foundations of his 
home on the shores of Waiden Pond. From 
the outset the move gave him profound satis- 
faction. Once settled, he restricted his diet for 
the most part to what fruit and vegetables he 
found growing wild and the beans he planted 
and hoed. When not busy weeding his bean 
rows and trying to protect them from hungry 
woodchucks, or occupied with fishing, swi ra­
ming, or rowing, he spent long hours observ- 
ing and recording the local flora and fauna, 
reading, and writing A Week on the Concord 
and Merrimack Rivers (published 1849) and 
making entries in his joumals, which later he 
would polish and include in Waiden. Much 
time, too, was spent in meditation.

Out of such activity and thought came 
Waiden; or, Life in the Woods (published 
1854), a series of 18 essays describing his ex­
periment in basic living and his effbrt to set 
his time free for leisure. Several of the essays 
provide Thoreau’s original perspective on the 
meaning of work and leisure and describe his 
experiment in living as simply and self-suffi- 
ciently as possible, while in others Thoreau 
describes the various realities of life at Waiden 
Pond: his intimacy with the small animals 
he came in contact with; the sounds, smells, 
and look of woods and water at various sea­
sons; the music of wind in telegraph wires—in 
short, the felicities of leaming how to fulfill his 
desire to live as simply and self-sufficiently as 
possible. The physical act of living day by day 
at Waiden Pond is what gives the book au­
thority, while Thoreau’s command of a clear, 
straightforward, but elegant style helped raise 
it to the level of a literary classic.

Thoreau stayed for two years at Waiden Pond 
(1845-47). In the summer of 1847 Emerson 
invited him to stay with his wife and children 
again, while Emerson himself went to Europe. 
Thoreau accepted. In September 1847 he left 
his cabin forever.

Midway in his Waiden sojourn Thoreau had 
spent a night in jail. On an evening in July
1846 he was accosted by Sam Staples, the 
constable and tax gatherer. Sam asked him 
amiably to pay his poll tax, which he had 
omitted paying for several years. He declined 
and Sam locked him up. The next morning a 
still-unidentified lady, perhaps his aunt, Maria, 
paid the tax. Thoreau reluctantly emerged, did 
an errand, and then went huckleberrying. A 
single night, he decided, was enough to make 
his point. His point was that he could not sup­
port a government that endorsed slavery and 
waged an imperialist war against Mexico. His 
defense of the private, individual conscience 
against the expediency of the majority found 
expression in his most famous essay, “Civil 
Disobedience,” which was published in May 
1849. Understandably, it was ignored. But by 
the end of the 19th Century it had begun to 
make itself feit, and, by the middle of the 
20th, it had an eager audience. To many, its 
message still sounds timely: there is a higher 
law than the civil one, and the higher law 
must be followed even if a penalty ensues. So 
does its consequence: “Under a government 
which imprisons any unjustly, the true place 
for a just man is also a prison.”
Later life and works. When Thoreau left 

Waiden, he passed the peak of his career, 
and his life lost much of its illumination. 
Slowiy his Transcendentalism drained away 
as he tumed surveyor in order to support

himself. He collected botanical specimens for 
himself and reptilian ones for Harvard, jotting 
down their descriptions in his journal. He es­
tablished himself in his neighbourhood as a 
sound man with rod and transit, and he spent 
more time in the family business; after his fa- 
ther’s death he took it over entirely. He made 
excursions to the Maine woods, to Cape Cod, 
and to Canada, using the trips as raw material 
for three series of magazine articles: “Ktaadn 
[sic] and the Maine Woods,” in The Union 
Magazine in 1848; “Excursion to Canada,” in 
Putnam’s Monthly in 1853; and “Cape Cod,” 
in Putnam’s in 1855. These works present 
Thoreau’s zest for outdoor adventure and his 
appreciation of the natural environment that 
had for so long sustained his own spirit.
As Thoreau became less of a Transcendental- 

ist he became more of an activist—above all, 
a dedicated Abolitionist. As much as anyone 
in Concord, he helped to speed fleeing slaves 
north on the so-called Underground Railroad. 
He lectured and wrote against slavery, with 
“Slavery in Massachusetts,” a lecture deliv- 
ered in 1854, as his hardest indictment. In the 
Abolitionist John Brown he found a father 
figure beside whom Emerson paled; the fiery 
old fanatic became his ideal. By now Thoreau 
was in poor health, and when Brown’s raid 
on Harpers Ferry failed and he was hanged, 
Thoreau suffered a psychic shock that proba­
bly hastened his own death. He died, appar­
ently of tuberculosis, in 1862.
Assessment. To all appearances, Thoreau 

lived a life of bleak failure. His neighbours 
viewed him with familiarity verging on con- 
tempt. He had to pay for the printing of A 
Week on the Concord and Merrimack Rivers; 
when it sold a mere 220 copies, the publishers 
dumped the remaining 700 on his doorstep. 
Waiden (the second and last of his books pub­
lished during his lifetime) fared less badly but 
still took five years to seil 2,000 copies. And 
yet Thoreau is now regarded as both a classic 
American writer and a cultural hero of his 
country. The present opinion of his greatness 
sterns from the power of his principal ideas 
and the lucid, provocative writing with which 
he expressed them.
Thoreau’s two famous symbolic actions, his 

two years in the cabin at Waiden Pond and his 
night in jail for civil disobedience, represent 
his personal enactment of the doctrines of New 
England Transcendentalism as expressed by 
his friend and associate Ralph Waldo Emer­
son, among others. In his writings Thoreau 
was concemed primarily with the possibilities 
for human culture provided by the Ameri­
can natural environment. He adapted ideas 
gamered from the then-current Romantic lit- 
eratures in order to extend American libertar- 
ianism and individualism beyond the political 
and religious spheres to those of social and 
personal life. “The life which men praise and 
regard as successful is but one kind. Why,” 
Thoreau asked in Waiden, where his example 
was the answer, “should we exaggerate any 
one kind at the expense of the others?” In 
a commercial, conservative, expedient society 
that was rapidly becoming urban and indus­
trial, he upheld the right to self-culture, to an 
individual life shaped by inner principle. He 
demanded for all men the freedom to follow 
unique life-styles, to make poems of their lives 
and living itself an art. In a restless, expand- 
ing society dedicated to practical action, he 
demonstrated the uses and values of leisure, 
contemplation, and a harmonious apprecia­
tion of and coexistence with nature. Thoreau 
established the tradition of nature writing later 
developed by the Americans John Burroughs 
and John Muir, and his pioneer study of the 
human uses of nature profoundly influenced 
such conservationists and regional planners as 
Benton MacKaye and Lewis Mumford. More 
important, his life, so fully expressed in his 
writing, has had a pervasive influence because 
it was an example of moral heroism and an

example of the continuing search for a spiri­
tual dimension in American life.
m a j o r  w o r k s . The most significant and endur- 
ing works by Thoreau are listed here in order 
of original publication; when he made substantial 
revisions, especially in the essays, the volumes in 
which the revised versions first appeared are like- 
wise noted:
“Ktaadn and the Maine Woods” (1848; revised 

and expanded in T h e M a in e  W oods, 1864); A  
W ee k  on th e  C o n co rd  a n d  M err im a ck  R ivers  
(1849); “Resistance to Civil Government” (1849; 
republished as “Civil Disobedience” in A  Y an kee  
in  C a n a d a , 1866); W aiden  (1854); “The Last Days 
of John Brown” (1860; republished in A Y a n k ee  in  
C a n a d a ); “Walking” (1862; republished in E x cu r­
sion s, 1863); and “Life Without Principle” (1863; 
republished in A Y a n k ee  in C an ada).
The Princeton Edition of The W ritin gs o f  H en ry  

D . T h oreau , starting in 1971 with the publication 
of its version of W aiden , is producing books of 
high textual and editorial quality. Several volumes 
of the works have appeared so far, and the first of 
many volumes of the Jou rn a l came out in 1981. 
b i b l i o g r a p h y . Raymond R. Borst (compiler), 
H e n r y  D a v id  Th oreau: A D escrip tive  B ib lio g ra p h y  
(1982), is the Standard list of Thoreau’s writings. 
A current bibliography appears in each issue of the 
quarterly T h oreau  S o c ie ty  B u lletin , with cumula- 
tions from time to time. The chief storehouses 
of Thoreau manuscripts and memorabilia are the 
Berg Collection, New York Public Library; the 
Concord (Mass.) Public Library; the Harvard Uni­
versity Library; the Henry E. Huntington Library, 
San Marino, Calif.; and the J. Pierpont Morgan 
Library, New York City. A valuable aid in locating 
specific manuscripts is William L. Howarth (com­
piler), T h e L ite r a r y  M an u scr ip ts  o f  H e n ry  D a v id  
T h oreau  (1974).

E d itio n s  a n d  s p e c ia l collections. T h e W ritin gs  
o f  H e n r y  T h oreau , 20 vol. (1906), is the Standard 
“Waiden” edition of Thoreau’s books, essays, and 
journal; it is in the process of being replaced by the 
Princeton Edition. The C o llec ted  P o em s o f  H en ry  
T h oreau , ed. by Carl Bode (1943; enlarged edition, 
1964), brings together the many versions of the 
poetry he wrote, particularly in his younger days. 
T h e C orresp o n d en ce  o f  H en ry  D a v id  Thoreau, ed. 
by Walter Harding and Carl Bode (1958; 1975), 
contains not only all the letters by Thoreau avail­
able when the edition was compiled but the letters 
to him as well.

B io g ra p h y  a n d  critic ism . The definitive life is 
Walter Harding, T h e D a y s  o f  H en ry  Th oreau  
(1965; expanded ed., 1982). Its still-useful prede- 
cessor is Henry S. Canby, T h oreau  (1939; new 
ed., 1965). Richard Lebeaux, Y ou ng M a n  Th oreau  
(1977) and T h o re a u ’s  S eason s (1984), are appli­
cations of psychoanalytic-sociological theory to 
Thoreau’s life and family relationships. William L. 
Howarth, T h e B o o k  o f  C on cord  (1982), describes 
Thoreau’s life as an author. A good general critical 
study is Sherman Paul, The Sh ores o f  A m erica :  
T h o re a u ’s  In w a rd  E x p lo ra tio n  (1958). The prime 
studies of W alden  alone are Charles R. Anderson, 
T h e M a g ic  C irc le  o f  W alden  (1968), and Stanley 
Cavell, T h e S en ses  o f  W alden  (1972; expanded 
ed., 1981).
Thorez, Maurice (b. April 28, 1900, No- 
yelles-Godault, Fr.—d. July 11, 1964, at sea en 
route to Yalta), French politician and leader 
of the French Communist Party.

Thorez became a coal miner at age 12 and 
joined the Socialist Party in 1919. He joined 
the Communist Party c. 1920 and was impris­
oned several times for agitation. In 1923 he 
became party secretary for the Pas-de-Calais 
and rose rapidly until he became in 1930 sec- 
retary-general of the party, a position he held 
until his death. In 1932 he was elected to the 
Chamber of Deputies and was reelected in
1936. The success of the Nazis in Germany 
stimulated Thorez to action against the right 
wing in France. In 1934, after being called 
to Moscow for talks with the Soviet leader­
ship, he suddenly switched his party to par- 
ticipation in the Populär Front—an alliance 
between Communists, Socialists, and Radical 
Socialists. The front, because of strong elec- 
toral discipline, managed to win the elections 
of 1936 and to enact long-neglected social
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legislation. At the outbreak of World War II, 
Thorez was mobilized, but he left the army 
and went underground when the Communist 
Party was banned by the Daladier government 
for its Opposition to the war. Thorez was tried 
in absentia and stripped of his nationality. He 
went to the U.S.S.R. in 1943.

When the Allies liberated France in 1944, 
Thorez received a pardon from the new French 
government headed by General Charles de 
Gaulle. That November he retumed to France 
from the Soviet Union, and in 1945 his citi- 
zenship was restored. He was again elected to 
the Chamber of Deputies and was reelected 
throughout the Fourth Republic (1946-58). 
He was a minister of state under de Gaulle in 
1945 and a deputy premier in 1946 and 1947 
but thereafter was in no French cabinet.

In 1958 the Communist Party failed to pre­
vent de Gaulle’s coming to power. In the 
ensuing elections the party’s strength in the 
Chamber dropped to only 10 seats, but Thorez 
himself retained his seat. He published Fils du 
peuple (1937; Son of the People) and Une poli- 
tique de grandeur frangaise (1945; “Politics 
of French Greatness”). Thorez was basically a 
Stalinist, and after Khrushchev’s denunciation 
of Stalin in 1956 he extolled the dead leader.
Thorfinn Karlsefni (b. 980, Iceland—d. af­
ter 1007), Icelandic-bom Scandinavian leader 
of an early colonizing expedition to North 
America. His travels were recounted in the 
Saga of Erik and the Tale of the Greenlanders.
Thorfinn must have been given his nick- 

name, Karlsefni, at an early age, since it means 
“promising boy.” His grandfather in about 
900 had led many Norwegians to colonize 
Iceland, and by 986 their descendants feit so 
hard-pressed for stock-farming land there that 
they followed the lead of Erik the Red and 
migrated to Greenland. Thorfinn, who was 
a successful trader and sea captain, reached 
what was known as the eastern settlement of 
Greenland with a group of colonists in 1003. 
There he married Gudrid, who was the widow 
of one of Erik the Red’s sons, Thorstein.
Thorfinn and Gudrid were persuaded by Erik 

to lead an expedition to Vinland (believed 
to be in the area of present-day Labrador, 
Nova Scotia, or New England), which had 
been discovered three years earlier by another 
of Erik’s sons, Leif Eriksson. In about 1004 
the couple set out with about 130 people 
in three ships and sailed westward, possibly 
making their first landfall on the North Amer­
ican continent at Baffin Island. They followed 
the coastline southward until they reached a 
heavily wooded region, perhaps some part of 
the Gulf of St. Lawrence shore, and settled 
there to engage in haymaking, hunting, and 
fishing. Thorfinn’s and Gudrid’s son, Snorri 
(b. c. 1005), was the first European bom on 
the North American mainland.

That first winter the Scandinavian colonists 
met no people, but the next summer they were 
visited by friendly natives who were probably 
Eskimo. The next summer they were visited 
by more numerous and less friendly natives, 
and fighting ensued, which the Scandanavians 
won but at the cost of some lives. Three years 
after the landing, Thorfinn and the rest of the

colonists abandoned Vinland and retumed to 
Greenland. Later they retumed to Iceland.
Thorgilsson, Ari (Icelandic historian): see 
Ari Thorgilsson the Learned.
thorianite, thorium dioxide mineral (Th02) 
that is very heavy, hard, and coloured dark 
gray to brownish black or bluish black. Orig­
inally found as waterwom grains and crystals 
in the gern gravels of Ceylon (now Sri Lanka), 
thorianite also occurs sparsely in the black

Thorianite from Andramondambo, Madagascar
By courtesy of the Field Museum of Natural History, Chicago;
Photograph, John H. Gérard— EB Inc.

river and beach sands of Alaska, Madagas­
car, and Siberia. The refractory nature and 
scarcity of thorianite have restricted its com­
mercial use as a source of thorium. It forms 
a solid-solution series with uraninite in which 
uranium atoms replace thorium atoms in the 
crystal stmcture. Rare earths and radiogenic 
lead and helium are often present. Varieties 
containing much uranium have been found 
in pegmatites in Quebec and Ontario and in 
Serpentine at Easton, Pa. For detailed physical 
properties, see oxide mineral (table).
Thorild, Thomas, original name thomas 
Thoren (b. April 18, 1759, Svarteborg, 
Swed.—d. Oct. 1, 1808, Greifswald, Swedish 
Pomerania [Germany]), poet and critic who 
opposed the influence of French classicism on 
Swedish culture.
Thorild studied at Lund and was a tutor who 

wrote for a prize competition in Stockholm. 
Passionerna (1781; “The Passions”), his first 
poem, a Philosophie expression of a pantheis- 
tic feeling for nature, greatly startled literary 
Stockholm. Although Thorild became increas-

Thorild, pen-and-ink drawing by 
A.U. Berndes, c. 1780; in a private 
collection
By courtesy of the Svenska Portrattarkivet, Stockholm

ingly involved in political writing during his 
later years, he also wrote some of the best 
Swedish poetry of the time, including the Gö- 
tamannasänger (“Gothic Men’s Songs”), writ­
ten in aphoristic formulations reminiscent of 
the ancient Swedish legal style. He pleaded 
for positive literary evaluation in his En critik 
öfter critiker (1791-92; “A Critique of Crit- 
ics”). Thorild was banished for political libel 
after the assassination of Gustav III. He went
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to Greifswald in 1795 and was appointed pro­
fessor and librarian there.
thorite, thorium silicate, ThSi04, one of the 
most important thorium minerals. Almost al­
ways altered by hydration, it occurs in syenite 
near Brevik, Nor., and in the gern gravels 
of Sri Lanka. Thorite is mined commercially 
in the United States at Cripple Creek, Colo., 
and at Hall Mountain, Idaho. Although the 
mineral is usually light brown, an orange- 
yellow gern variety known as orangite occurs 
in Madagascar. For detailed physical proper­
ties, see silicate mineral (table).
thorium (Th), radioactive Chemical element 
of the actinide series, in Group Illb of the 
periodic table, atomic number 90; it is a use­
ful nuclear-reactor fuel. Discovered (1828) by 
Jöns Jacob Berzelius, thorium is silvery white 
but tums gray or black on exposure to air. 
It is about half as abundant as lead and is 
three times more abundant than uranium in 
the Earth’s crust. Thorium is commercially 
recovered from the mineral monazite and oc­
curs also in thorite and thorianite. Thorium 
has been produced in commercial quantities 
by reduction of the fluoride (ThF4) and diox­
ide (Th02) and by electrolysis of the chloride 
(ThCl4).

The metal may be extruded, rolled, forged, 
swaged, and spun, but drawing is difficult be­
cause of thorium’s low tensile strength. This 
and other physical properties such as melting 
and boiling points are greatly affected by small 
amounts of certain impurities, such as carbon 
and thorium dioxide. Thorium is added to 
magnesium and magnesium alloys to improve 
their high-temperature strength. It is used in 
commercial photoelectric cells for measuring 
ultraviolet light of wavelengths ranging from
2,000 to 3,750 angstroms.
The radioactivity of thorium was found in- 

dependently (1898) by Gerhard Carl Schmidt 
and by Marie Curie. Natural thorium is a mix­
ture of radioactive isotopes, predominantly 
the very long-lived thorium-232 (1.41 X 1010 
year half-life), the parent of the thorium ra- 
dioactive-decay series. Other isotopes occur 
naturally in the uranium and actinium decay 
series, and thorium is present in all uranium 
ores. Thorium-232 is useful in breeder reactors 
because on capturing slow-moving neutrons 
it decays into fissionable uranium-233. Syn­
thetic isotopes have been prepared; thorium- 
229 (7,340-year half-life), formed in the de­
cay chain originating in the synthetic actinide 
element neptunium, serves as a tracer for or- 
dinary thorium (thorium-232).
Thorium exhibits an oxidation state of +4 

in most of its compounds and forms many 
complex ions. The dioxide (Th02), a very 
refractory substance, has many industrial ap­
plications; thorium nitrate is a common com­
mercial salt.

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

90
232.038
c. 1,700° C (3,100° F) 
c. 4,000° C (7,200° F) 
c. 11.66 (17° C)
4
2-8-18-32-18-10-2 or 

(Rn)6df27s2
thorium series, set of unstable heavy nuclei 
comprising one of the four radioactive series 
(q.v.).
Thorlaksson, Gudbrandur (b. 1541, Stad- 
harbakki, Ice.—d. 1627, Hólar), Reformation 
scholar and Lutheran bishop who was re­
sponsible for the successful implantation of 
Lutheranism in Iceland.

In 1570 when Thorlaksson became bishop 
of Hólar, a post he was to hold for 56 years, 
Protestantism, imposed on Iceland by Danish 
rulers, had only nominal acceptance. Versed



Thorn 728

in theology, natural science, languages, and 
mathematics, he began an energetic campaign 
to make the conversion actual by education 
and publication of religious works. In all he 
published 84 works, the most important of 
which was the Gudbrandsbiblia, a complete 
Bible in Icelandic, using Oddur Gottskälks- 
son’s New Testament. Much of the Old Tes­
tament he translated himself, and the work, 
published in 1584, adomed with woodcuts 
and omamented initials, was a monument 
of literature and craftsmanship. Copies com- 
manded the price of two or three cows.

In 1589 Thorlaksson published a new Sdlma- 
bók (hymnbook) intended expressly to com- 
pete with the ballads about trolls and heroes, 
and the songs of love and invective so popu­
lär in Icelandic tradition. He made a second 
attempt with the Visnabók (verse book, 1612), 
an anthology including Catholic poems such as 
Lilja—purged of elements incompatible with 
Lutheran orthodoxy—and new Reformation 
verses. He introduced the Lutheran catechism 
in the schools and the first Lutheran prayer 
and service books. He also determined the 
geographic position of Iceland and made the 
best map of Iceland then known.
Thorn (Poland): see Torun.
thorn forest, dense, scrublike Vegetation 
characteristic of dry subtropical and warm 
temperate areas with a seasonal rainfall aver- 
aging 250 to 500 millimetres (about 10 to 20 
inches). This Vegetation covers a large part of 
southwestern North America and southwest- 
ern Africa and smaller areas in Africa, South 
America, and Australia. In South America, 
thorn förest is sometimes called caatinga. 
Thorn forest grades into savanna woodland 
as the rainfall increases and into desert as the 
climate becomes drier.

A thorn forest consists primarily of small, 
thorny trees that shed their leaves seasonally. 
Cacti, thick-stemmed plants, thorny brush, 
and arid-adapted grasses make up the ground 
layer. Many annual plants grow, flower, and 
die during the brief rainy season.
Thorn-Prikker, Jan, byname of j o h a n  
t h o r n - p r i k k e r  (b. June 5, 1868, The 
Hague—d. March 5, 1932, Cologne), Dutch 
painter, designer, and decorator in the Art 
Nouveau style. He was an important figure in 
modern religious art, best known for his use 
of symbolism in stained-glass Windows.
Thorn-Prikker’s student work was impres­

sionisme, and he also assimilated the Contem­
porary influences of various Symbolist groups. 
In 1891-93 he exhibited with Les Vingt (The 
Twenty), a group of Belgian painters who em- 
phasized the spiritual aspects of Symbolist art. 
With Jan Toorop and Henry van de Velde, 
prominent fellow members of the group, he 
brought to Symbolist concerns the elegant lin­
ear stylization of Art Nouveau.

Thorn-Prikker’s work is generally more ab­
stract and tranquil than that of his associates. 
A notable painting is “The Bride” (1893). 
Particularly in his stained glass designs, he 
pioneered the expression of Christian themes 
in a modem idiom. From 1904 he taught and 
worked in Germany, designing mosaic mu- 
rals, textiles, and stained glass.
thornapple (tree): see hawthom.
Thorndike, Edward L(ee) (b. Aug. 31,1874, 
Williamsburg, Mass., U.S.—d. Aug. 9, 1949, 
Montrose, N.Y.), U.S. psychologist whose 
work on animal behaviour and the leaming 
process led to the theory of connectionism, 
which States that behavioral responses to spe­
cific stimuli are established through a process 
of trial and error that affects neural Connec­
tions between the stimuli and the most satis- 
factory responses.

Thorndike graduated from Wesleyan Univer­
sity in 1895. He began his studies of animal 
behaviour as a graduate student under the 
psychologist William James at Harvard Uni­
versity (1895-97) and continued them under 
James McKeen Cattell at Columbia Univer­
sity, where he received his Ph.D. (1898) and 
where he spent most of his career. He first 
proposed his two behavioral laws, the law of 
effect and the law of exercise, in his doctoral 
dissertation, written in 1898-1901 and pub­
lished in 1911 as Animal Intelligence. He re­
garded adaptive changes in animal behaviour 
as analogous to human leaming and sug- 
gested that behavioral associations (connec- 
tions) could be predicted by application of the 
two laws. The law of effect stated that those 
behavioral responses that were most closely 
followed by a satisfactory result were most 
likely to become established pattems and to 
occur again in response to the same stimulus. 
The law of exercise stated that behaviour is 
more strongly established when the connec- 
tion of stimulus and response has been more 
frequently made. OVer the years, Thorndike 
continued to conduct experiments on animal 
behaviour and in 1932 determined that the 
second of his laws was not entirely valid in all 
cases. He also modified the law of effect to state 
that rewards for appropriate behaviour always 
substantially strengthened associations, while 
punishments for inappropriate responses only 
slightly weakened the association between the 
stimulus and the wrong response. Thomdike’s 
early work is regarded as the first laboratory 
study of animal learning. His emphasis on 
measurement and the quantitave analysis of 
data, as opposed to merely descriptive ac­
counts of experiments, has been enormously 
influential in modem psychology, particularly 
affecting behaviourist experimentation.
While still a graduate student at Columbia, 

Thorndike began an association with Robert 
S. Woodworth, with whom he studied trans- 
ference of leaming. In a paper published in 
1901, Thorndike and Woodworth found that 
learning in one area does not facilitate leam­
ing in other areas; where specific training in 
one task seemed to cause improvement in 
learning another, the improvement could be 
attributed to common elements in the two 
exercises, not to overall enhancement of the 
subject’s learning abilities. This finding sup­
ported proponents of school curricula that 
emphasized practical, relevant subject matter 
and activities.

As professor of educational psychology at 
Columbia from 1904 to 1940, Thorndike in- 
fluenced several generations of teachers and, 
through his encouragement of research on 
individual differences, learning, and mental 
measurement, contributed significantly to the 
development of a more scientifically grounded 
and efficiënt type of schooling. An ardent 
advocate of the transformation of qualitative 
data into numerical values, he advanced the 
use of statistics in social science research, 
chiefly through his handbook, An Introduction 
to the Theory of Mental and Social Measure- 
ments (1904). Other important works in the 
early part of his career were The Principles of 
Teaching Based on Psychology (1906), Edu­
cation: A First Book (1912), and Educational 
Psychology, 3 vol. (1913—14; 2nd ed., 1921). 
These books were responsible for many of the 
earliest applications of psychology to class- 
room instmetion in arithmetic, algebra, read- 
ing, writing, and language and also did much 
to expose the deficiënties and inequalities in 
the U.S. educational system of the time.

When his investigations in the 1920s of 
adult leaming revealed that continued learn­
ing ability was determined by inborn personal 
factors rather than age, adult education was 
revitalized. Throughout his career, Thorndike 
published a prodigious number of books and 
articles; among later works of note were The 
Psychology of Wants, Interests, and Attitudes

(1935) and Human Nature and the Social Or­
der (1940).
Thorndike, Dame (Agnes) Sybil (b. Oct. 
24, 1882, Gainsborough, Lincolnshire, Eng.— 
d. June 9, 1976, London), English actress of 
remarkable versatility.

The daughter of a canon of Rochester Cathe- 
dral, she performed with Annie Horniman’s 
Company in Manchester (1908-09 and 1911 — 
13), and then joined the Old Vic Company

Dame Sybil Thorndike, 1934
BBC Hulton Picture Library

in London (1914-18), where she helped to es- 
tablish not only the theatre’s name as a home 
of Shakespeare but also her own as the most 
promising English tragic actress of the day. 
She went on to prove her versatility in a great 
variety of parts, modern as well as classical, 
comic as well as tragic (including some male 
parts, among them the Fooi in King Lear). In 
1924 she created the title role in Shaw’s Saint 
Joan. She was created a Dame of the British 
Empire in 1931.

Her superb health and vigour did not desert 
her in middle age. In her 60s she broke new 
ground, giving a whole gallery of portraits of 
elderly women having in common nothing 
but the meticulous and humorous Observa­
tion which the actress had brought to their 
creation. In 1962 she undertook an arduous 
tour of Australia, and made numerous stage 
appearances throughout the decade, including 
taxing roles in The Viaduct (1966) and There 
Was An Old Woman (1969). She opened the 
Thorndike Theatre outside London in 1969.
Thorndike-Barnhart dictionaries, notable 
series of school dictionaries widely used in the 
United States. Their content is based on the 
theories of Edward Lee Thorndike, an educa­
tional psychologist, and Clarence Lewis Barn- 
hart, lexicographer and editor, both pioneers 
in producing for school-aged readers dictio­
naries that were more than simplified versions 
of adult references.
Decisions regarding entries and their def- 

initions were based on data compiled by 
Thorndike, who applied his educational-psy- 
chology expertise to lexicography. These data, 
which dealt with the frequency of word use in 
certain kinds of literature at various grade lev- 
els, were combined with Thorndike’s first-time 
use for young readers of illustrative examples 
in definitions. This approach ultimately led to 
the separate publication of several dictionaries 
for particular grade-level groups.
After Thorndike’s death (1949), Barnhart 

continued the preparation and editorship of 
the series. Although each of the dictionaries 
has undergone continuous revision, the orig­
inal lexicographical principles are still intact.
Thornhill, Sir James (b. 1675, Melcombe 
Regis, Dorset, Eng.—d. May 13, 1734, Thom- 
hill, Dorset), English painter, the first to excel 
in historical painting, whose style was in the 
Italian Baroque tradition.
Thornhill became the history painter and 

sergeant painter to George I and George II, 
master of the Painters’ Company in 1720, fel­
low of the Royal Society in 1723, and mem­
ber of Parliament from 1722 to 1734 and was



knighted in 1720. He was one of the original 
directors of Kneller’s Academy of Painting, 
and when this closed, and he had failed to es- 
tablish a “royal academy,” he opened his own 
drawing school, which also proved unsuccess- 
ful.

The eight scenes in the dorne of St. Paul’s 
Cathedral (1715-19) and the allegories in the 
Painted Hall, Greenwich Hospital (1708-27), 
are his two most considerable works. His paint- 
ings were largely executed on the ceilings and 
stairs of such country houses and palaces as 
Hampton Court, Bienheim, and Chatsworth. 
Among Thomhill’s few canvases are the al- 
tarpiece for St. Mary’s Parish Church, Wey- 
mouth, and a group portrait of the members 
of the House of Commons in which he was 
assisted by William Hogarth, his son-in-law. 
Thornhill also did portraits (his sitters includ­
ing Isaac Newton and Richard Steele), book 
illustrations, theatre scenery, and the rose 
window of the north transept of Westminster 
Abbey (1721).
Thorns, Crown of, religious relic that tradi­
tion holds was placed on the head of Jesus 
Christ at his crucifixion. The crown of thorns 
was not mentioned thereafter until the 5th 
Century. It was transferred from Jerusalem to 
Constantinople by 1063, and the French king 
Louis IX (St. Louis) took the relic to Paris in 
about 1238. He had the Sainte-Chapelle built 
(1242-48) to house it. The thomless remains 
are kept in the treasury at Notre-Dame Cathe­
dral in Paris. In the Roman Catholic Church, 
the Feast of the Crown of Thorns is celebrated 
on the Friday after Ash Wednesday (q.v.).
Thornton, Henry (b. March 10, 1760, Lon­
don—d. Jan. 16, 1815, London), British 
economist, banker, and philanthropist.

Thomton’s father was a noted merchant 
and philanthropist. His son became a leading 
member of the “Clapham Sect,” an austerely 
evangelical wing of the Church of England, 
and a close associate of William Wilberforce in 
his campaign against slavery. In 1782 Thorn­
ton was elected to Parliament for Southwark, 
a seat he held until the end of his life. Known 
for his integrity and antislavery views, Thorn­
ton feit he could best maintain his indepen- 
dence by refusing to join either party. He was 
regarded by his peers in the legislature as an 
authority on all matters of finance. His pri­
vate life was as idealistic as his public one; he 
gave away most of his income to charity.

Thornton is famous as a monetary theorist 
of the first rank. His major contributions in 
this field were his Enquiry into the Nature and 
Effects of the Paper Credit of Great Britain 
(1802), which in part defended the Bank of 
England against charges that its excessive issue 
of paper money had been responsible for a 
general rise in prices, and his Bullion Report 
of 1810 that inquired into the cause of the 
high price of gold bullion. Because the Symp­
toms of a high price of bullion and a depressed 
currency exchange were not, in his view, at- 
tributable solely to overissue of currency but 
could arise from other causes, he opposed the 
idea of automatic and rigid contraction of the 
note issue in response. Although Thornton, 
in 1802, had defended the Bank of England, 
by 1810, as a member of the Bullion Com­
mittee, he had become critical of the bank 
and favoured contraction of the note issue. 
He advanced the distinction, later associated 
with Swedish economist Knut Wicksell, Irving 
Fisher, and Alfred Marshall, between the real 
and monetary rates of interest.
Thornton, William (b. May 20, 1759, Jost 
Van Dyke, near Tortola, British Virgin Is­
lands—d. March 28, 1828, Washington, D.C.), 
amateur British-born U.S. architect, inventor, 
and public official best known as the creator 
of the original design for the Capitol at Wash­
ington, D.C.
Thornton studied medicine at the Univer­

sity of Edinburgh (1781-84) and received his 
M.D. from Aberdeen University (1784). After 
travel on the Continent he retumed to Tortola 
and then went to the United States in 1787. 
In the following year he became a United 
States Citizen and settled in Philadelphia. The 
Library Company of Philadelphia promoted a 
competition (1789) for its new building that 
Thornton won without any formal study of 
architecture.

From 1790 to 1792 he was again at Tortola, 
where he first heard of the important com­
petition for the Capitol at Washington. He 
submitted designs that were received months 
after the competition closed; yet the judges,

not satisfied with those previously submit­
ted, selected Thomton’s. His revised Georgian 
design of 1795 was executed as the exte- 
rior of the north and south wings adjacent 
to the central rotunda, though Benjamin H. 
Latrobe completely redesigned the interiors. 
From 1794 to 1802 Thornton was a commis- 
sioner of the city of Washington. He designed 
several residences in the city including the Oc- 
tagon (1798-1800), which was used in 1814 
by President Madison after the White House 
was bumed and is now headquarters of the 
American Institute of Architects.
From 1802 to 1828 he served as first su­

perintendent of the Patent Office. He and a 
fellow inventor, John Fitch, were among the 
first developers of the paddle wheel steamboat. 
Thornton defended in his Short Account of 
the Origin of Steamboats, published in 1814, 
their experiments done between c. 1778 and 
1790 against Robert Fulton’s later claims of 
first inventing a steam-powered boat. He also 
patented eight inventions between 1802 and 
1827 for improving such devices as firearms 
and stills.
Thornton Island (Kiribati): see Caroline 
Atoll.
thorny devil (lizard): see moloch.
Thornycroft, Sir (William) Hamo (b.
March 9, 1850, London—d. Dec. 18, 1925, 
Oxford), sculptor who executed many public 
monuments, including those to Gen. Charles 
George Gordon (1888, formerly Trafalgar 
Square), Oliver Cromwell (1899, Westmin­
ster), Dean John Colet (1902, St. Paul’s 
School, Hammersmith), William Gladstone 
(1905, Strand), and the architect Richard Nor­
man Shaw (bas-relief, 1914, New Scotland 
Yard).

The son of a sculptor, Thomas Thornycroft, 
Hamo established his own reputation in the 
1880s. His brother was Sir John Isaac Thorny­
croft (1843-1929), a naval engineer. Hamo 
Thornycroft was elected royal academician in 
1888 and knighted in 1917.
Thornycroft, Sir John Isaac (b. Feb. 1 , 
1843, Rome—d. June 28, 1928, Bembridge, 
Isle of Wight, Eng.), naval architect and en­
gineer who made fundamental improvements 
in the design and machinery of torpedo boats 
and built the first torpedo boat for the British 
Navy.

Soon after he established hi*s launch-building 
and engineering works at Chiswick, London, 
in 1866, Thornycroft received the order for
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the first torpedo boat of the Royal Navy, hms 
“Lightning,” which he completed in 1877. 
At the same time he experimented with hüll 
form and propeller design and patented a hüll 
that could skim, rather than cut through, the 
water. He also designed water-tube boilers for 
torpedo boats as well as one of the earliest ship 
stabilizers. During World War I, he designed 
and built Coastal torpedo speedboats (“scoot­
ers”), which could skim over minefields. He 
pioneered the use of oil fuel for the Royal 
Navy and was knighted in 1902.

Thoroddsen, Jón (Thortharson) (b. Oct. 5, 
1818, Bardastrandarsysla, Ice.—d. March 8 , 
1868, Leirä), writer commonly known as the 
father of the Icelandic novel.
Of good yeoman stock, he studied law in 

Copenhagen, but an unhappy love affair— 
which is reflected in his novels—led him to 
seek solace in literature. Sir Walter Scott 
caught his imagination and undoubtedly in- 
fluenced him.

His Piltur og stülka (1850; Lad and Lass, 
1890), finished just before he went back to 
Iceland to become a district judge, is an un- 
pretentious love story that reveals his gift for 
concise satirical sketches of people and places. 
It was the first full-scale Icelandic novel. His 
second novel, Madur og kona (1876; “Man 
and Woman”), was unfinished when he died. 
His two works make up an unsophisticated 
picture of the Icelandic society of his day that 
has not since been surpassed.
Thorold, city, Regional Municipality of Ni­
agara, southeastem Ontario, Canada, on the 
Weiland Ship Canal, 4 mi (6.5 km) south of 
St. Catharines. Founded in 1788 and named 
after Sir John Thorold, a local mounted po- 
liceman, the town grew with the development 
of the canal, beginning in 1829. Thorold is 
now an industrial and shipping centre, on the 
edge of the Niagara Escarpment, at the Twin 
Flight Locks. Industries include paper, pulp, 
and lumber milling, quarrying, and the man- 
ufacture of abrasives. Inc. town, 1875; city,
1975. Pop. (1981) 15,412.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

thorough bass, also called continuo, basso 
continuo, or FiGURED bass, in music, Sys­
tem of partially improvised accompaniment 
customary during the 17th and 18th centuries, 
when only the bass line was written out, or 
“thorough” (archaic spelling of “through”), 
giving considerable leeway to the accompany- 
ing keyboard player, usually an organist or 
harpsichordist, in the realization of the har­
monie implications of the bass in relation to 
the treble part or parts. A low melody in­
strument, such as a viola da gamba, cello, or 
bassoon, usually served to reinforce the bass, 
and the keyboard player received additional 
guidance in most instances from figures placed 
above the bass notes, a kind of musical short-

East elevation of the United S ta tes Capitol building, drawing and design by William Thornton, 
1792; in the Library of C ongress, Washington, D.C.
By courtesy of the Library of Congress, Washington, D.C.
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hand indicating the intervallic constitution of 
the chords in question.

Basso continuo composition was a logi- 
cal outgrowth of the monodie revolution (c. 
1600), which declared the supremacy of the 
treble in Opposition to the textural homogene- 
ity of Renaissance polyphony. The harmonie 
substance of multi-voiced music was now lit- 
erally contracted into an instrumentalist’s two 
hands; the immediate repercussions for both 
sacred and secular music prompted Agostino 
Agazzari as early as 1607 to publish a manual 
of instructions, Del sonare sopra il basso.

According to J.F. Daube’s General-Bass 
(1756), the style of improvised accompani- 
ment was brought to its height by J.S. Bach: 
“He knew how to introducé a point of imita- 
tion so ingeniously in either right or left hand 
and how to bring in so unexpected a counter- 
theme, that the listener would have sworn that 
it had all been composed in that form with 
the most careful preparation.. . . ” Thorough 
bass was thus not merely a convenient short­
hand; it gave zest to the accompaniment by 
inviting the performer to draw on his capacity 
for spontaneous improvisation.

In figured-bass notation the intervals are 
counted from the bass up. For example, 3 

above G indicates a chord built on G con- 
taining the intervals of a seventh (G-f) and a 
third (G-b), that is, G-b-(implied d)-f. The 
performer can manipulate the spacing of the 
chord but normally does not play above the 
solo part. The figures are kept to a minimum, 
indicating only the most characteristic inter­
vals as well as accidentals (nonimplicit sharps, 
flats, or naturals). Normally only the main 
harmonies, and not the passing harmonies, 
are indicated. Passing notes are added by the 
performer.
Thorough-bass realization can vary from sim­

ple harmonization to extensive explorations 
of harmony and counterpoint. A “füll accom­
paniment” may require as many notes as the 
fingers can accommodate, and in such cases 
the rules forbidding consecutive fifths and the 
like are waived, except as they apply to the 
two outside (bottom and top) parts.
Thoroughbred, breed of horse developed in 
England for racing and jumping. The origin 
of the Thoroughbred may be traced back to 
records indicating that a stock of Arab and 
Barb horses was introduced into England as 
early as the 3rd Century. Natural conditions

Thoroughbred
Sally Anne Thompson— EB Ine.

favoured development of the original stock, 
and selective breeding was encouraged by 
those interested in racing. Under the reigns 
of James I and Charles I, 43 mares—the so- 
called Royal Mares—were imported into En­
gland, and a record, the General Stud Book, 
was begun in which were listed only those

horses that may be traced back to the Royal 
Mares in direct line, or to one of three other 
horses imported to England: the Byerly Turk 
(imported in 1689), the Darley Arabian (after 
1700), and the Godolphin Barb (about 1730). 
The English Thoroughbred has since been in­
troduced to most countries, where it is bred 
for racing or used to improve local breeds. A 
son of the Darley Arabian, Bulle Rock, was 
imported to Virginia in 1730. During the fol­
lowing 45 years, 186 Thoroughbreds imported 
from England became the foundation of Thor­
oughbred breeding in the United States.
Thoroughbreds have delicate heads, slim 

bodies, broad chests, and short backs. Their 
short leg bones allow a long, easy stride. They 
are sensitive and high-spirited. Averaging 16 
hands (64 inches, or 163 cm) high and weigh- 
ing about 1,000 pounds (450 kg) at matu- 
rity, Thoroughbreds are usually bay, chestnut, 
brown, black, or gray. Outstanding for speed 
and stamina, they have been combined with 
and have improved several other breeds of 
horses. The term thoroughbred is sometimes 
incorrectly used to mean purebred, but Thor­
oughbreds are a specific breed, registered in 
the General Stud Book of the English Jockey 
Club, organized about 1750, or in the stud- 
books of similar clubs in other countries. See 
also Sporting Record: Horse racing.

A horse having only one Thoroughbred par- 
ent is called a Grade Thoroughbred in the 
United States and a half-bred in Great Britain . 
Grade Thoroughbreds may be used as hunters, 
polo ponies, stock horses, or riding horses, 
depending on their training.
thoroughwort (plant): see boneset.
Thorp, John (b. 1784, Rehoboth, Mass.,
U.S.—d. Nov. 15, 1848, Providence, R.I.), 
American inventor of the ring spinning ma­
chine (1828), which by the 1860s had largely 
replaced Samuel Crompton’s spinning mule in 
the world’s textile mills because of its greater 
productivity and simplicity.

Little is known of Thorp’s early life. His first 
patent, received at the age of 28 for a hand 
and water loom, demonstrated his ability. His 
use of a ring and traveler was entirely novel in 
controlling the thread twist in spinning. Thorp 
received little recognition during his life for 
his inventions and was first honoured by the 
National Association of Cotton Manufactur- 
ers in 1928.
Thorpe, Jim, byname of james francis 
thorpe (b. May 28, 1888, near Prague, In­
dian Territory [now in Oklahoma, U.S.]—d. 
March 28, 1953, Lomita, Calif., U.S.), one of 
the most accomplished all-around athletes in 
history, who in 1950 was selected by American 
sports writers and broadcasters as the great- 
est American athlete and the greatest football 
player of the first half of the 20th Century.
Predominantly of American Indian (Sauk 

and Fox) descent, Thorpe attended Haskell 
Indian School, Lawrence, Kan., and Carlisle 
(Pa.) Indian Industrial School. While playing 
football for Carlisle under coach Glenn Scobey 
(“Pop”) Warner, he was chosen as halfback 
on Walter Camp’s All-America teams in 1911 
and 1912. Also in 1912 Thorpe won the de- 
cathlon and the pentathlon by wide margins 
in the Olympic Games at Stockholm, but in 
1913 an investigation by the Amateur Athletic 
Union showed that he had played semiprofes- 
sional baseball in 1909 and 1910, and he was 
deprived of his gold medals. The medals were 
restored to his family in 1983.

From 1913 through 1919 Thorpe was an 
outfielder for the New York, Cincinnati, and 
Boston baseball teams in the National League. 
He was more successful as one of the early 
stars of American professional football from 
1919 through 1926. In 1920-21 he served as 
the first president of the American Profes­
sional Football Association (later the National 
Football League). He also excelled in such

Jim Thorpe dem onstrating the drop 
kick
The Bettmann Archive

diverse sports as basketball, boxing, lacrosse, 
swimming, and hockey.

In his later years alcoholism and inability to 
adjust to employment outside sports reduced 
Thoipe to near poverty. In 1954 the com- 
munities of Mauch Chunk and East Mauch 
Chunk, Pa., merged to form the borough of 
Jim Thorpe. From 1955 the Jim Thorpe Tro- 
phy was awarded annually to the most valu- 
able player in the National Football League. In 
1973 the Amateur Athletic Union restored his 
amateur status, but the International Olympic 
Committee did not recognize his amateur 
status until 1982. Thorpe was subsequently 
restored as a “cowinner” of the decathlon 
and pentathlon of the 1912 Olympic Games 
(along with the second-place finishers in those 
events).
Thorpe, Thomas B(angs), Thorpe also 
spelled thorp (b. March 1, 1815, Westfield, 
Mass., U.S.—d. Sept. 20, 1878, New York 
City), American humorist and one of the most 
effective portrayers of American frontier life 
and character before Mark Twain.

Thorpe studied painting and at age 18 ex- 
hibited his “Ichabod Crane” at the Ameri-

Thom as B. Thorpe, engraving by 
John C hester Buttre after a portrait by 
Charles Loring Elliott
By courtesy of the Library of Congress, Washington, 
D.C.



can Academy of Fine Arts, New York City. 
In 1836 he moved to Louisiana, where he 
published successively five newspapers, chiefly 
in New Orleans and Baton Rouge. Thorpe’s 
“The Big Bear of Arkansas” (published in 
1841 in the New York City magazine Spirit of 
the Times), was so outstanding a tall tale that 
some historians have named certain south- 
western contemporaries of Thorpe the Big 
Bear school of humorists.
Following a political defeat, Thorpe moved 

in 1854 to New York City and published his 
finest sketches as The Hive of the Bee Hunter. 
During the Civil War he saw service in New 
Orleans; afterward he retumed to New York 
City and spent his remaining years painting, 
working at the customhouse, and writing for 
Harper’s, Appleton ’s, and other magazines.
Thors, Ólafur (b. Jan. 19, 1892, Borgames, 
Ice.—d. Dec. 31, 1964, Reykjavik), five-time 
Icelandic prime minister (1942, 1944-46, 
1949-50, 1953-56, 1959-63).
Educated at the University of Copenhagen, 

Thors ran a fishing trawler with his brother 
after retuming to Iceland in 1916. In 1925 he 
was elected to the Althing (parliament) as a 
member of the Independent Party after serv- 
ing as chairman of the trawler owners’ associ­
ation. In 1932 he entered the government as 
minister of justice, becoming Communications 
minister in 1939, and in 1942 he became both 
foreign minister and prime minister. He held 
both posts in 1944 when Iceland severed all 
ties with Denmark and drafted its republican 
constitution.

Leaving office in 1946, Thors once more 
served as prime minister in 1949-50, as min­
ister of industries and export trade from 1950 
to 1953, and then again as prime minister 
during the 1950s and early ’60s. He retired 
from office because of ill health.
Thorsteinn Erlingsson (Icelandic poet): see 
Erlingsson, Thorsteinn.
Thorsteinsson, Steingrimur (Bjarnason)
(b. May 19, 1831, Snaefellsnes, Ice.—d. Aug. 
21, 1913, Reykjavik), Icelandic patriotic poet 
and lyricist, best remembered as a translator 
of many important works into Icelandic. 
Thorsteinsson studied classical philology at 

the University of Copenhagen but, more im­
portant, read widely in the Continental litera­
ture of his day. After 20 years in Copenhagen, 
he went back to Iceland in 1872 to become 
a teacher and later headmaster at the Latin 
School in Reykjavik.

In Copenhagen Thorsteinsson had joined the 
group of young Icelandic nationalists who 
were campaigning for Iceland’s independence 
from Denmark. Much of his poetry at that 
time was patriotic, and as an expatriate he 
wrote nostalgie lyrics in praise of Iceland’s 
natural beauty. He also began to translate with 
the deliberate aim of widening the cultural 
horizons of his countrymen.
Thorsteinsson’s poetry was of a uniformly 

high Standard, and some of his lyrics were 
gems of delicacy that seemed to demand mu­
sical settings, but he showed his highest level 
of craftsmanship in his translations. As well 
as a vast number of lyrics from a variety of 
languages, he translated The Arabian Nights, 
Shakespeare’s King Lear, Defoe’s Robinson 
Crusoe, and Andersen’s Fairy Tales.
Thorvaldsen, Bertel, Thorvaldsen also 
spelled thorwaldsen (b. Nov. 19, 1770, or 
Nov. 13, 1768, Copenhagen—d. March 24, 
1844), sculptor, prominent in the Neoclas- 
sical period, who was the first internation- 
ally acclaimed Danish artist. In the 20th- 
century re-evaluation of Neoclassicism, how­
ever, Thorvaldsen’s reputation outside Den­
mark has declined, and works once regarded 
as the perfect reincarnation of the antique are 
now often considered cold and dry. 
Thorvaldsen was the son of an Icelandic

wood-carver who had settled in Denmark. He 
studied at the Copenhagen Academy and won 
a travelling scholarship to Rome, where he 
was to live most of his life. In Italy the prevail- 
ing enthusiasm for classical sculpture fired his 
imagination so much that he later celebrated 
the date of his arrival in 1797 as his “Ro­
man birthday.” The success of Thorvaldsen’s 
model for a statue of Jason (1803) attracted 
the attention of the internationally famous 
Italian sculptor Antonio Canova and launched 
Thorvaldsen on one of the most spectacularly 
successful careers of the 19th Century. When 
he first returned to visit Copenhagen in 1819, 
his progress through Europe, in Berlin, War- 
saw, and Vienna, was like a triumphal proces- 
sion. His return from Rome in 1838, when he 
eventually decided to settle in his native city, 
was regarded as a national event in Danish 
history. A large portion of his fortune went 
to the endowment of a Neoclassical museum 
in Copenhagen (begun in 1839), designed to 
house his collection of works of art, the mod­
els for all his sculptures; by his own wish, 
Thorvaldsen was to be buried there.
Most of Thorvaldsen’s most characteristic 

sculptures are reinterpretations of the figures 
or themes of classical antiquity. The Alexan­
der frieze of 1812 in the Palazzo del Quiri- 
nale, Rome, modelled in only three months 
in anticipation of a visit by Napoleon, is an 
example of the feverish energy with which he 
could at times work. Religious sculptures (for 
which his antique classical style was not par­
ticularly well suited) include the colossal series 
of statues of Christ and the Twelve Apostles
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“Thorvaldsen Leaning on the Statue 
of Hope,” marble sculpture by Bertel 
Thorvaldsen, 1839; in the Thorvaldsens 
Museum, Copenhagen
By courtesy of the Thorvaldsens Museum, Copenhagen

(1821-27) in the Vor Frue Kirke in Copen­
hagen. He also made numerous portrait busts 
of distinguished contemporaries.
Thoth (Greek), Egyptian djhuty, also spelled 
djhowtey, in Egyptian religion, originally the 
god of the moon; he later became the god 
of reckoning and of learning in general. He 
also was held to be the inventor of writing, 
the founder of the social order, the creator 
of languages, the scribe, interpreter, and ad- 
viser of the gods, and the representative of

731 Thou, Jacques-Auguste de

the sun god, Re, on earth. The cult of Thoth 
was centred in the town of Khmunu (Latin 
Hermopolis Magna, modern al-Ashmünayn) 
in Upper Egypt.

In the myth of Osiris, Thoth protected Isis 
during her pregnancy and healed the injury

Thoth, represented  a s  an ibis on a limestone tablet, 
c. 200 bc; in the British Museum
By courtesy of the trustees of the British Museum

inflicted on her son Horus by Osiris’ adversary 
Seth. He weighed the hearts of the deceased at 
their judgment and reported the result to the 
presiding god, Osiris, and his fellow judges. 
Thoth’s sacred animals were the ibis and 
the baboon; numerous mummified bodies of 
these animals were found in cemeteries near 
Hermopolis and Memphis. Thoth himself was 
usually represented in human form with an 
ibis’ head. The Greeks identified Thoth with 
their god Hermes and traced him back to 
“Thoth, the thrice great” (Hermes Trismegis- 
tos), the reputed author of powerful magical 
books.
Thothmes (Egyptian kings): see Thutmose.
Thou, Jacques-Auguste de, Thou also 
spelled thuanus (b. Oct. 8 , 1553, Paris—d. 
May 7, 1617, Paris), French statesman, bib­
liophile, and historiographer whose detached, 
impartial approach to the events of his own 
period made him a pioneer in the scientific 
approach to history.

Born into a family noted for its statesmen 
and scholars, de Thou studied law at Orléans, 
Bourges, and Valence. He had, however, first 
been intended for the church and succeeded 
his uncle as a canon of Notre Dame (Paris). As 
a councillor of state, he faithfully served both 
Henry III and Henry IV, becoming director 
of the róyal library in 1593. On becoming 
president of the Paris parlement in 1595, he 
used his authority in the interests of religious 
peace, negotiating the Edict of Nantes (1598) 
with the Protestants, while in the name of 
Gallicanism (a rejection of papal supremacy) 
opposing recognition of the Council of Trent. 
This attitude incurred the animosity of the 
Catholic hierarchy, which increased its perse- 
cution when the first edition of his history 
appeared in 1604. After the death of Henry IV 
(1610), the queen regent, Marie de Médicis, 
refused him the position of premier president 
of the parlement, appointing him instead a 
member of the conseil de finances.

The primary activity of de Thou’s life was 
the writing of his history. His object was to 
produce a purely “scientific” and unbiassed 
work chronicling his era. Perhaps to achieve a 
necessary distance, he wrote Historia sui tem­
poris (“History of His Own Time”) in Latin.
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The first 18 books, embracing the period up 
to 1560, appeared in 1604, when they were 
immediately attacked by those de Thou called 
“the invidious and dissentious.” The second 
part (dealing with the first wars of religion, 
1560-72) was put on the church’s index of 
prohibited books. When the third part (to 
1574) and the fourth (to 1584) appeared in 
1607-08, they caused a similar outcry, in spite 
of the historian’s efforts to remain impartial. 
In answer to his detractors de Thou wrote a 
useful complement to the Historia, his series 
of memoranda (translated into French as Mé­
moires de la vie de Jacques-Auguste de Thou, 
1711).
The first complete edition of the voluminous 

history, including the fifth part (to 1607), 
was published in 1620 by the scholars Pierre 
Dupuy and Nicolas Rigault. Five years later, 
the six volumes of memoirs were appended. 
The Standard French translation, Histoire uni­
verselle de Jacques-Auguste de Thou, depuis 
1543jusquen 1607, 16 vol. (1734; Eng. trans., 
2 vol., 1724-34), was published by the abbé 
Desfontaines and other scholars. Carefully 
researched, drawn from reliable sources, de 
Thou’s Historia is a model of great erudition 
and exacting scholarship.
Thoueris (Egyptian goddess): see Taurt.
thought, covert symbólic responses to intrin- 
sic (arising from within) or extrinsic (arising 
from the environment) stimuli. Thought, or 
thinking, is considered to mediate between in­
ner activity and extemal stimuli.

A brief treatment of thought and thought 
processes follows. For füll treatment, see 
m a c r o p a e d i a : Thought and Thought Pro­
cesses.

Depending on the relative intensity of in- 
trinsic and extrinsic influences, thinking can 
be expressive (imaginative and full of fantasy) 
or logical (directed and disciplined). Other 
terms for the two aspects of thinking are, re­
spectively, autistic (subjective, emotional) and 
realistic (objective, externally directed). Both 
types of thinking are involved in normal ad- 
justment.

Realistic thinking. Logical, or realistic, 
thought includes convergent thought pro­
cesses, which require the ability to assemble 
and organize information and direct it toward 
a particular goal; judgment, the discrimina- 
tion between objects, items of information, or 
concepts; problem solving, a more complex 
form of realistic thinking; and Creative think­
ing, the search for entirely new Solutions to 
Problems.
Autistic thinking. Thought that is charac- 

terized by a high level of intrinsic influence 
and a low level of extrinsic influence includes 
free association, the giving of unconstrained 
verbal response to stimuli, found helpful in 
bringing repressed or forgotten experiences to 
consciousness; fantasy, characterized by sen­
sory imagery in which a person loses con­
tact with the environment, and ranging from 
vague reveries to vivid images; marginal States 
of consciousness, such as those experienced 
just before falling asleep or those induced by 
drugs; dreaming (see dream); and pathological 
thinking, which may be the result of antisocial 
behaviour disorders, neuroses (see psychoneu- 
rosis), or psychoses (see psychosis). The latter 
is characterized by major distortions in think­
ing and the lack of a realistic relation to the 
extemal environment.

Theories of thought and thought processes 
have concentrated on directed thinking, in 
which thinking is organized in order to solve a 
problem. Theories have been concemed with 
both the elements of thought and with the 
procession of elements.

According to one view, the elements orga­
nized by thinking are very weak nerve im­

pulses sent to various muscles such that if the 
impulses were stronger, they would cause overt 
behaviour. At first it was thought that these 
impulses were primarily sent to the muscles 
used for speaking, so that thinking was seen 
as a kind of unexecuted speech; evidence that 
other muscles also receive very weak impulses 
during thinking led to the so-called peripheral 
theory, which holds that thinking goes on in 
the entire body by means of implicit muscular 
activities. In the last few decades psychologists 
have come to give more credence to so-called 
centralist theories, which hold that the locus 
of thinking is the brain, and that the implicit 
muscular activity is, in effect, a by-product.

There are other conceptions of the elements 
of thought that regard them in more mental- 
istic terms. The Gestalt theorists of the 1920s 
and 1930s believed the elements to be of the 
nature of patterns elicited from experience. A 
more Contemporary approach, influenced by 
the development of computers, considers the 
elements of thought as bits of information un- 
dergoing processing.

At the beginning of this Century the early be- 
haviourists suggested that thought proceeded 
by association. The basic principles of asso­
ciation are similarity and contiguity, whereby 
an idea of something is followed by an idea of 
a similar or related thing.

A later, more sophisticated view that thinking 
proceeds according to the whole of a Situation 
was emphasized by the Gestalt psychologists. 
They argued against the tum-of-the-century 
view that thinking proceeds by an internal 
process of trial-and-error, whereby ä thinker 
imagines various responses to a stimulus, 
eliminates those that are inappropriate, and 
thus gradually comes to a final response. By 
contrast, the Gestalt theorists held that the 
solution to a problem comes as the result of a 
sudden insight into the nature of the problem 
as a whole. Around 1950, however, evidence 
was found that integrated these two views, by 
suggesting that the thinker must become fa­
miliär with a problem through trial-and-error 
before being able to grasp its structure as a 
whole.

Stimulated by advances in computer science, 
researchers have become concemed not sim­
ply with which thought element follows which, 
but also with operations that shift one element 
to the next. It is argued that these operations 
exploit a kind of controlled trial-and-error: in 
what is called a heuristic approach, the most 
promising avenues of solution to a problem 
are attempted first. Another topic of current 
interest concerns the motivations for thinking.

According to the Gestalt (see Gestalt psy­
chology) theorists, the motivation arises when 
a person experiences a “gap” in his or her 
overall conception of a Situation. A similar 
view is held by neobehaviourists, who note 
that there are affective (emotional) rewards for 
resolving inconsistencies between thoughts.
thought, laws of, traditionally, the three 
fundamental laws of logic: (1 ) the law of con- 
tradiction, (2 ) the law of excluded middle (or 
third), and (3) the principle of identity. That 
is, (1) for all propositions p, it is impossible for 
both p and not p to be true, or symbolically, 
— (ƒ? • —ƒ?), in which — means “not” and • 
means “and”; (2 ) either p or —p must be true, 
there being no third or middle true proposi­
tion between them, or symbolically p V —p, in 
which V means “or”; and (3) if a propositional 
function F is true qf an individual variable 
x, then F is indeed true of x, or symbolically 
F(x) D F(x), in which D means “formally im­
plies.” Another formulation of the principle 
of identity asserts that ä thing is identical with 
itself, or (Vx) (x = x), in which V means “for 
every”; or simply that x is x.

Aristotle cited the laws of contradiction and 
of excluded middle as examples of axioms. He 
partly exempted future contingents, or state­
ments about unsure future events, from the

law of excluded middle, holding that it is not 
(now) either true or false that there will be a 
naval battle tomorrow, but that the complex 
proposition that either there will be a naval 
battle tomorrow or that there will not is (now) 
true. In the epochal Principia Mathematica 
(1910-13) of A.N. Whitehead and Bertrand 
Russell, this law occurs as a theorem rather 
than as an axiom.

That the laws of thought are a sufficiënt 
foundation for the whole of logic, or that all 
other principles of logic are mere elaborations 
of them, was a doctrine common among tra­
ditional logicians. It has been shown, however, 
that these laws do not even comprise a suf­
ficiënt set of axioms for the most elementary 
branch of logic, the propositional calculus, nor 
for the traditional theory of the categorical 
syllogism or the logic of terms.
The law of excluded middle and certain 

related laws have been rejected by L.E.J. 
Brouwer, a Dutch mathematical intuitionist, 
and his school, who do not admit their use in 
mathematical proofs in which all members of 
an infinite dass are involved. Brouwer would 
not accept, for example, the disjunction that 
either there occur ten successive 7’s some- 
where in the decimal expansion of n or eise 
not, since no proof is known of either alter­
native; but he would accept it if applied, for 
instance, to the first 1 0 100 digits of the deci­
mal, since these could in principle actually be 
cömputed.

In 1920 Jan Lukasiewicz, a leading mem­
ber of the Polish school of logic, formulated 
a propositional calculus that had a third 
truth-value, neither truth nor falsity, for Aris- 
totle’s future contingents, a calculus in which 
the laws of contradiction and of excluded 
middle both failed. Other Systems have gone 
beyond three-valued to many-valued logies— 
e.g., certain probability logies having various 
degrees of truth-value between truth and fal­
sity.
Thoune (Switzerland): see Thun.
Thousand, Expedition of the, Italian s p e d i - 
ziO N E  DEi m i l l e , campaign undertaken in 
1860 by Giuseppe Garibaldi that overthrew 
the Bourbon Kingdom of the Two Sicilies 
(Naples) and permitted the union of southem 
Italy and Sicily with the north. The expedition 
was one of the most dramatic events of the 
Risorgimento (movement for Italian unifica- 
tion) and was the archetype modern insurrec- 
tion and populär war.

By 1860 Garibaldi had established a reputa- 
tion as a successful military leader. He was 
totally committed to the cause of Italian uni- 
fication, and, although sympathetic to demo­
cratie ideas, he was willing, for the sake of the 
nation, to work for Victor Emmanuel II, the 
king of Piedmont-Sardinia. But Garibaldi be­
came impatient with the cautious, diplomatic 
tactics of Piedmont’s prime minister, Count 
Cavour, and was ready to act on his own ini­
tiative to help unite Italy. A revolt in Sicily, 
beginning on April 4, 1860, caused Garibaldi 
to make the decision to begin with an attack 
on the Bourbon kingdom in the south. On the 
night of May 5-6, he embarked from Quarto (a 
suburb of Genoa) with more than 1,000 men, 
mostly idealistic young northerners. Narrowly 
missing contact with the Bourbon Navy, the 
expedition landed at the western Sicilian port 
of Marsala on May 11.
Garibaldi was faced with the problem of de- 

feating more than 20,000 Neapolitan troops of 
the Bourbon king Francis II in Sicily with an 
untrained force armed only with rusty rifles. 
After proclaiming himself dictator of Sicily in 
the name of Victor Emmanuel, he led his 
men across the island toward Palermo. He de- 
feated a Neapolitan force at Calatafimi (May
15), and many Sicilians then joined him to 
help overthrow their hated Neapolitan rulers. 
Aided also by the incompetence of the Bour­
bon command, Garibaldi captured Palermo
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Garibaldi with his Thousand landing at M arsala on May 11,1860; etching
De Antonis, Rome

(June 6 ) and, with the Battle of Milazzo (July 
20), won control of all Sicily except Messina.
Garibaldi now hoped to take Naples and 

even to complete Italy’s unification by a 
march on papal Rome. On August 20 he 
crossed the strait of Messina and landed in 
Calabria. His advance to Naples became a 
triumphal march as Bourbon rule totally col- 
lapsed; he was welcomed as a hero on entering 
Naples on September 7. The regrouped forces 
of King Francis made a final effort at the 
Voltumo River (October 1-2) and, although 
Garibaldi defeated them, his march to Rome 
was checked. But Garibaldi was also blocked 
by political maneuvering. Cavour decided to 
take the initiative, fearful that the Risorgi­
mento was being tumed into a populär move­
ment by the radical followers of Garibaldi 
and that France would intervene if Rome 
were attacked. To insure that Piedmont kept 
the leadership of the unification movement, 
Cavour ordered Piedmontese troops to invade 
the papal territories of Umbria and Marche 
and to join Garibaldi at Naples. Realizing 
that completion of unification was impossible 
in the existing Situation, Garibaldi agreed to 
hold a plebiscite in the south, which resulted 
in an overwhelming victory for annexation 
under Piedmont (October 21). On October 26 
Garibaldi met with Victor Emmanuel and re- 
linquished his dictatorship over the south into 
the king’s hands.
Thousand and One Nights, The, also called
THE ARABIAN NIGHTS’ ENTERTAINMENT, Ara­
bic ALF LAYLAH WA LAYLAH, collection of 
Oriental stories of uncertain date and author- 
ship whose tales of Aladdin, Ali Baba, and 
Sindbad the Sailor have almost become part 
of Westem folklore.
As in much medieval European literature, 

the stories—fairytales, romances, legends, fa- 
bles, parables, anecdotes, and exotic or realis­
tic adventures—are set within a frame story, 
lts scene is Central Asia or “the islands or 
peninsulae of India and China,” where King 
Shahryar, after discovering that during his ab­
sences his wife has been regularly unfaithful, 
kills her and those with whom she has be- 
trayed him. Then, loathing all womankind, 
he marnes and kills a new wife each day 
until no more candidates can be found. His 
vizier, however, has two daughters, Shahrazad 
(Scheherazade) and Dunyazad; and the elder, 
Shahrazad, having devised a scheme to save 
herself and others, insists that her father give 
her in marriage to the king. Each evening she 
teils a story, leaving it incomplete and promis- 
ing to finish it the following night. The stories 
are so entertaining, and the king so eager to

hear the end, that he puts off her execution 
from day to day and finally abandons his cruel 
plan.

Though the names of its chief characters are 
Iranian, the frame story is probably Indian, 
and the largest proportion of names is Ara­
bic. The tales’ variety and geographical range 
of origin—India, Iran, Iraq, Egypt, Turkey, 
and possibly Greece—make single authorship 
unlikely; this view is supported by intemal 
evidence—the style, mainly unstudied and 
unaffected, contains colloquialisms and even 
grammatical errors such as no professional 
Arabic writer would allow.

The first known reference to the Nights is a 
9th-century fragment. It is next mentioned in 
947 by al-Mascüdï in a discussion of legendary 
stories from Iran, India, and Greece, as the 
Persian Hazar Afsanak, “A Thousand Tales,” 
“called by the people ‘A Thousand Nights’.” 
In 987 Ibn an-Nadïm adds that Abü 'Abd Al­
lah ibn 'Abdus al-Jashyari began a collection 
of 1,000 populär Arabic, Iranian, Greek, and 
other tales but died (942) when only 480 were 
written.

It is clear that the expressions “A Thou­
sand Tales” and “A Thousand and O ne.. . ” 
were intended merely to indicate a large num­
ber and were taken literally only later, when 
stories were added to make up the number.
By the 20th Century, Westem scholars agreed 

that the Nights is a composite work consisting 
of populär stories originally transmitted orally 
and developed during several centuries, with 
material added somewhat haphazardly at dif­
ferent periods and places. Several layers in the 
work, including one originating in Baghdad 
and one larger and later, written in Egypt, were 
distinguished in 1887 by August Müller. By 
the mid-20th Century six successive forms had 
been identified: two 8 th-century Arabic trans- 
lations of the Persian Hazar Isfana, called Alf 
khurafah and Alflaylah; a 9th-century version 
based on Alf laylah but including other stories 
then current; the 10th-century work by Ibn 
‘Abdus; a 12th-century collection, including 
Egyptian tales; and the final version, extend- 
ing to the 16th Century and consisting of the 
earlier material with the addition of stories 
of the Islämic counter-crusades and Oriental 
tales brought to the Middle East by the Mon­
gole

The first European translation of the Nights, 
also the first published edition, was made by 
Antoine Galland as Les Mille et Une Nuits, 
contes arabes traduits en francais, 1 2  vol. (vol. 
i to vol. x, 1704-12; vol. xi and xii, 1717). 
Galland’s main text was a four-volume Syr­
ian manuscript, but the later volumes contain 
many stories from oral and other sources. His

translation remained Standard until the mid- 
19th Century, parts even being retranslated 
into Arabic. The Arabic text was first pub­
lished in füll at Calcutta, 4 vol. (1839-42). The 
source for most later translations, however, 
was the so-called Vulgate text, an Egyptian 
recension published at Bulaq, Cairo, in 1835, 
and several times reprinted.

Meanwhile, French and English continua- 
tions, versions, or editions of Galland had 
added stories from oral and manuscript 
sources, collected, with others, in the Bres­
lau edition, 5 vol. (1825-43) by Maximilian 
Habicht. Later translations followed the Bulaq 
text with varying fullness and accuracy. John 
Payne’s little-known füll English translation, 
13 vol. (9 vol., 1882-84; 3 supplementary vol., 
1884; vol. xiii, 1889) was used by Sir Richard 
Burton for The Thousand Nights and a Night, 
16 vol. (10 vol., 1885; 6  supplementary vol., 
1886-88), with notes and commentary based 
on experience of the seamy side of Eastem 
life. Burton’s version has become the most 
famous English translation.
Thousand Days, The War of a, Spanish 
LA GUERRA DE LOS MIL DIAS (1899-1903), 
Colombian civil war between Liberals and 
Conservatives that resulted in between 60,000 
and 130,000 deaths, extensive property dam­
age, and national economie min.

The Liberal Party represented coffee plan- 
tation owners and import-export merchants 
who favoured a laissez-faire economie policy. 
Largely excluded from participation in govem- 
ment after the Conservative victory of 1885, 
they were further distressed by the drastic 
downtum in the international price of coffee; 
by 1899 many coffee growers were operating 
at a loss.

The Conservative government, suffering from 
reduced customs revenues, responded by is- 
suing unbacked paper currency, causing the 
value of the peso to drop precipitously. War 
broke out in the coffee-growing regions in 
1899; and the first phase, lasting about seven 
months, ended with the defeat of Liberal 
forces at Palonegro on May 25, 1900. During 
the next two and a half years disorganized but 
highly dismptive guerrilla-style warfare raged 
in the rural areas, with great destruction of 
property and loss of life both in combat and 
from disease. Unable to pacify the countryside 
through military tactics, imprisonment, fines, 
and expropriation of property, the Conserva­
tives offered amnesty and political reform on 
June 12, 1902. By November the two most 
important Liberal leaders, Rafael Uribe Uribe 
and Benjamin Herrera, surrendered after ne- 
gotiating peace treaties promising amnesty, 
free elections, and political and monetary re­
form. Panama seceded soon after the war.
Thousand Islands, group of more than 1,500 
small isles in the St. Lawrence River, North 
America, extending for a distance of 80 miles 
(128 km) from the Prince Edward Peninsula 
to Brockville, Ont., Can. Those on the west 
side, including Amherst, Wolfe (49 square 
miles [127 square km], the largest), Howe, 
Simcoe, and Grenadier, are mostly Canadian; 
those on the east, including Grindstone, Wells, 
and Carleton, are in New York, U.S. They 
form a traditional recreational area. Some are 
privately owned. The St. Lawrence Islands 
National Park embraces several of the Cana­
dian islands and part of the Ontario shoreline. 
Surveyed in 1818, many were given names 
associated with the War of 1812. Thousand 
Islands International Bridge (1938) spans the 
river between Collins Landing, N.Y., and Ivy 
Lea, Ont., east of Ganonoque.
Thrace, Modem Greek thräki, Latin thra- 
cia, ancient and modem region of the south- 
eastem Balkans.
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The historical boundaries of Thrace have 
varied. To the ancient Greeks it was that part 
of the Balkans between the Danube River to 
the north and the Aegean Sea to the south, 
being bounded on the east by the Black Sea 
and the Sea of Marmara and on the west by 
the mountains east of the Vardar River. The 
Roman province of Thrace was somewhat 
smaller, having the same eastem maritime 
limits and being bounded on the north by 
the Balkan Mountains; the Roman province 
extended west only to the Néstos River. Since 
Roman times, Greek Macedonia to the west 
has been separated from Greek Thrace by the 
Néstos. Modem Thrace is bounded by the 
Néstos River to the west, the Rhodope Moun­
tains to the north, and the Maritsa River to 
the east and corresponds to the Southern part 
of Bulgaria, the Greek province of Thrace, 
and European Turkey, including the Gallipoli 
Peninsula. About one-fourth of Thrace lies in 
Turkey, about one-tenth in Greece, and the 
remainder in Bulgaria.

Topographically, Thrace alternates between 
mountain-enclosed basins of varying size and 
deeply cut river valleys. A wide plateau ex- 
tends southward from the Rhodope Moun­
tains and separates the lowlands along the 
Maritsa River from the plains of westem 
Thrace. A Mediterranean climate prevails in 
Southern Thrace and is modified by Conti­
nental influences in the Rhodope Mountains. 
The range of temperatures is greater in Thrace 
than in the southem Greek mainland; average 
temperatures in Alexandroüpolis range from 
43° F (6 ° C) in January to 80° F (27° C) in 
July. Rivers are reduced to trickles during the 
summer months, and they drain toward the 
Aegean.

Ancient Greek and Roman historians agreed 
that the Thracians, who were of Indo-Euro- 
pean stock and language, were superior fight- 
ers; only their constant political fragmentation 
prevented their overrunning the lands around 
the northeastern Mediterranean. Although 
these historians characterized the Thracian 
tribes as primitive partly because they lived 
in simple, open villages, the Thracians in fact 
had a fairly advanced culture that was espe­
cially noted for its poetry and music. Their 
soldiers were valued as mercenaries, particu­
larly by the Macedonians and Romans.

The Greeks founded several colonies on 
the Thracian coasts, the most notable being 
Byzantium. Others were on the Bosporus, Pro- 
pontis, and Thracian Chersonese peninsula. 
On the Aegean were Abdera near the Néstos 
delta and Aenus near Alexandroüpolis. Far- 
ther north on the Black Sea’s Gulf of Burgas, 
the Milesians founded Apollonia (7th Century 
bc ), and the Chalcedonians, Mesembria (end 
of the 6 th Century bc).

Most Thracians became subject to Persia in 
about 516-510 bc . Members of the Odrysae 
tribe briefly unified their fellow Thracians

The Roman province of Thrace (white area) in the 
2nd Century ad

into an empire that in 360 bc split three 
ways and was quite easily assimilated (356- 
342) by Philip II of Macedon. The Thracians 
provided Philip’s son, Alexander the Great, 
with valuable light-armed troops during his 
conquests. In 197, Rome assigned much of 
Thrace to the kingdom of Pergamum, though 
the Coastal area west of the Maritsa was an- 
nexed to the Roman province of Macedonia. 
In the Ist Century bc, Rome became more 
directly involved in the affairs of the whole 
region, and dynastie quarrels among the lo­
cal Thracian miers, who had by then become 
cliënt kings of Rome, prompted the emperor 
Claudius I to annex the entire Thracian king­
dom in a d  46. Thrace was subsequently made 
into a Roman province. The emperor Trajan 
and his successor, Hadrian, founded cities in 
Thrace, notably Sardica (modem Sofia) and 
Hadrianopolis (modem Edime). In about a d  
300, Diocletian reorganized the area between 
the Lower Danube and the Aegean into the 
diocese of Thrace.

From the 3rd to the 7th Century the pop­
ulation of Thrace was altered greatly by 
repeated Gothic, Visigothic, and Slavic inva- 
sions and immigrations. In the 7th Century 
the Bulgarian state was founded, and Byzan­
tium consequently lost all Thrace north of the 
Balkan Mountains to the Bulgarians. Racked 
by Byzantine civil wars in the 14th Century, 
Thrace feil piece by piece, up to 1453, to the 
Ottoman Turks, who mied it for four cen­
turies thereafter. Russian encroachments in 
the eastem Balkans culminated in the Russo- 
Turkish Wars (1828-29 and 1877-78), but 
Russia failed to create a “Greater Bulgaria” 
that would include the northern portions of 
Thrace at the expense of Turkey. The whole 
of Thrace therefore remained under Turkish 
domination. During the Balkan Wars (1912- 
13) Thrace suffered terribly. After World War 
I the boundaries of Greece, Bulgaria, and 
Turkey in Thrace were established by the 
treaties of Neuilly (1919), Sèvres (1920), and 
Lausanne (1923), and after World War II they 
remained unchanged.
As a result of wars and both forced and 

voluntary population migrations, the ethnic 
character of Thrace has become more ho- 
mogeneous during the 20th Century, although 
there are still large Turkish minorities in both 
Greek and Bulgarian Thrace. The Turks in 
Greek (Westem) Thrace were excluded from 
the Greek-Turkish population exchange of 
1923, while many of the resettled Greeks from 
Anatolia were settled in Westem Thrace. A rel­
atively small number of Turks from Bulgaria 
were resettled in Eastem Thrace. The Muslim 
population was exempted from repatriation to 
Turkey by the Treaty of Lausanne in 1923, 
but many emigrated after the appropriation of 
their land in 1924 and subsequently continued 
to emigrate because of deteriorating relations 
between Greece and Turkey. The Greek popu­
lation of Thrace has grown rapidly since 1923 
and is now the dominant population group, 
generally enjoying a higher Standard of living 
than the Muslim minority. Greek is gradu- 
ally supplanting Turkish as the language of 
instruction even in Muslim schools. Tensions 
between Greeks and the remaining Muslims 
have led to occasional outbursts of intercom- 
munal violence. Most Thracian Muslims are 
of Turkish ancestry and speak Turkish. The 
Pomak people, a Turkicized Muslim group 
speaking a Bulgarian dialect, are concentrated 
along the border with Bulgaria. There is also 
a small group of sedentary Gypsies who speak 
Romany and Turkish.
High-quality Turkish tobacco, cultivated pri- 

marily by Muslims, is the chief cash erop of 
the region. Com (maize) and rice are grown 
on the lowlands of the Evros River and the 
plains of westem Thrace. Vineyards are found 
around Alexandroüpolis, where wine is pro­
duced. Oyster farming around Keramoti and 
eel fishing at Komotini provide exports to

central Europe. The manufacturing industries 
of Thrace consist chiefly of the processing of 
agricultural crops, tobacco curing, and wine 
production.
Archaeological sites, including Abdera, home 

of Democritus, the 5th-century philosopher 
who developed an atomic partiele theory, and 
of Protagoras, a counselor of Alexander the 
Great, and the course of the Roman high- 
way called the Via Egnatia attract tourists. 
Komotini has a large museum with objects 
from throughout Thrace. Komotini also is the 
site of Democritus University (1973) and of a 
Muslim secondary college.
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Thracian language, language spoken by the 
inhabitants of Thrace primarily in pre-Greek 
and early Greek times. Generally assumed to 
be an Indo-European language, Thracian is 
known from proper names, glosses in Greek 
writings, and a small number of inscriptions, 
some of which appear on coins; these sources 
date from as early as the 6 th Century bc . Thra­
cian is thought by many scholars to be related 
to the ancient Phrygian language spoken in 
Asia Minor. Compare Phrygian language.
Thrale, Harriet Lynch, byname m r s . 
t h r a l e : see Piozzi, Hester Lynch.
Thrane, Marcus Maller (b. Oct. 14, 1817, 
Christiania [now Oslo], Nor.—d. April 30, 
1890, Eau Claire, Wis., U.S.), teacher, jour­
nalist, and socialist leader who was the initia­
tor of the Thrane movement in Norway that 
sought to better the condition of urban and 
rural labourers.

Educated in France, where he became an ex­
ponent of utopian socialism, Thrane began his 
career as a teacher but then tumed to joumal- 
ism. Dismissed from his position in 1848 for 
attacks on capitalism, he set about to organize 
local workmen’s associations in the same year. 
By 1850 the organizations were numerous, a 
national coordinating body had been formed, 
and a national convention held. In its Peti­
tion to the king and the Storting (parliament), 
the Thrane movement, supported mainly by 
urban and rural workers, as well as by some 
impoverished peasants, called for mass edu­
cation, universal suffrage, an investigation of 
the conditions of crofters (tenant farmers), 
and an end to protective tariffs. While the 
movement’s demands were rejected, its grow­
ing popularity so frightened the middle and 
upper classes that Thrane and 132 others were 
arrested. Thrane was convicted of sedition in 
1851 because of the revolutionary rhetoric of 
certain individuals in the movement, although 
it was clearly established that he opposed rev­
olution.

After four years of imprisonment, dur­
ing which the Thrane movement collapsed, 
Thrane emigrated to the United States, where 
hé published a series of Norwegian-language 
socialist newspapers in Chicago.
Thrasea Paetus, Publius Clodius (d. a d
66), Roman senator who was famous for his 
Opposition to the emperor Nero.
Thrasea was consul in 56 and took an inde­

pendent line on various occasions in Nero’s 
reign; he walked out when the Senate con- 
gratulated Nero on his mother’s death (59); 
out of disgust with Nero’s immoralities, he 
retired altogether from public life from 63 
to 6 6 . In 6 6  his enemies persuaded Nero to 
order Thrasea’s death on the ground that he 
had become almost the head of a rival party 
in the state; in fact there is no evidence that 
he ever would have carried Opposition to the 
point of conspiracy. He spent his last hours in 
a discussion of the immortality of the soul.



thrasher, any of numerous New World birds 
with downcurved bills, noted for noisy forag- 
ing on the ground in dense thickets and for 
loud varied songs. The 17 species, of the fam­
ily Mimidae (order Passeriformes), range from 
the Canadian northwest to central Mexico and 
east to New England and the Caribbean. Best 
known is the brown thrasher (Toxostoma ru- 
fum) of North America east of the Rockies— 
a 30-centimetre (12-inch) red-brown bird with 
streaked underparts. In the arid southwestern 
United States and in Mexico are long-tailed

Brown thrasher ( T o x o s t o m a  r u f u m )

Thase Daniel

drab forms, such as the California thrasher (T. 
redivivum), with sicklelike bills.
Thrasybulus (d. 388 b c ), Athenian general 
and democratie leader.
Thrasybulus’ public career began in 411 b c , 

when he frustrated the oligarchie rising in 
Samos. Elected general by the troops, he ef- 
fected the recall of Alcibiades, a former gen­
eral accused of having profaned the hermae 
(small sacred statues) of Athens, and assisted 
him in several successful naval campaigns. 
In 404, when exiled by the Thirty (the oli- 
garchy at Athens), he retired to Thebes. In 
the following winter, with 70 men, he seized 
Phyle, a hill fort on Mt. Parnes near Athens. 
His supporters soon increased, and with 1,000 
men he repelled an attack by the oligarchs. 
In autumn 403, following skirmishes with a 
Spartan expedition under King Pausanias, a 
reconciliation was effected and democracy was 
restored. Thrasybulus was now the hero of the 
people; but a decree by which he secured the 
franchise for all his noncitizen followers was 
rescinded as illegal.

In 395 Thrasybulus induced Athens to join 
the Theban League against Sparta. He effected 
a democratie revolution at Byzantium and re- 
newed the toll on the Bosporus trade. After a 
successful attack on Lesbos in 389/8, he sailed 
south and was killed at Aspendus, where his 
financial exactions had made him unpopulär.
thread, tightly twisted ply yarn having a cir­
cular cross section and used in commercial 
and home sewing machines and for hand 
sewing. Thread is usually wound on spools, 
with thread size, or degree of fineness, indi­
cated on the spool end.
Cotton thread is compatible with fabrics 

made from yarn of plant origin, such as cotton 
and linen, and for rayon, made from cellulose, 
a plant substance. Silk is suitable for silks and 
wools, both of animal origin; and nylon and 
polyester are appropriate for synthetics and 
for knits having a high degree of stretch.
thread cross, object made usually of two 
sticks bound together in the shape of a cross, 
with coloured threads wound around their 
ends to resemble a cobweb, used in Tibetan 
magical rituals to entrap evil spirits. Similar 
thread crosses have been encountered in areas

Thread cross made by the m onks of Enchay 
M onastery, Sikkim, 20th Century; in the collection of 
the Newark Museum, New Jersey
By courtesy of the Newark Museum, New Jersey

bordering Tibet and in South Africa, Peru, 
Australia, and Sweden.

In Tibet the thread crosses vary from simple 
diamond-shaped structures to complex wheel- 
or box-shaped combinations of structures up 
to 11 feet (3 metres) high and may be dec- 
orated with wool, feathers, and bits of paper 
according to the purpose and the deity for 
which they are ihtended. They are most prob­
ably pre-Buddhist, or Bon, in origin but are 
used by Buddhist priests, also, as a protec- 
tive device or as a net to catch and destroy 
unspecified evil spirits. The crosses used in 
purification ceremonies during the New Year 
celebrations or for persons suffering from ill- 
ness or misfortune are broken up and burned.
thread-waisted wasp, any insect of the 
subfamily Sphecinae belonging to the fam­
ily Sphecidae (order Hymenoptera). They are 
large, common, solitary (nonsocial) wasps, 
usually more than 2.5 centimetres (about 1 
inch) long. The common name derives from 
the stalklike anterior (front) end of the ab­
domen. Thread-waisted wasps are parasitic on 
insects and spiders. The host, paralyzed by 
the wasp’s sting, is often numbed by malaxa- 
tion—a pinching or crushing of the neck by 
the wasp’s pincer-like jaws. The wasp seals the 
host’s body in a mud cell with an egg.
Members of the tribe Sphecini, often black 

with partly orange or yellow abdomens, nest 
in burrows and Provision their cells with Cater­
pillars, which are eaten by the wasp larva. 
The mud daubers (tribe Sceliphronini) are 
commonly black with yellow spots and yel­
low legs; some are metallic blue. They usu­
ally build several mud cells together, often 
constructing them in the corners of eaves or 
ceilings. The cells are provisioned with the 
bodies of paralyzed spiders. Wasps of the tribe 
Podiini Provision their cells with cockroaches. 
Members of the tribe Chlorionini nest in the 
ground and provide grasshoppers and crickets 
for their larvae.

Thread-waisted wasp ( S c e l i p h r o n )

William E. Ferguson

735 three-cushion carom

threadfin, any of about 24 species of ma­
rine fishes of the family Polynemidae (order 
Perciformes), widely distributed along warm 
seashores, often over sand. Threadfins have 
two well-separated dorsal fins and a forked 
tail, and are usually silvery in colour. Their 
name refers to their pectoral fins, each of 
which is divided into an upper, normally 
shaped fin and a lower section consisting of 
four to seven long, threadlike rays that serve as 
sensory devices; they are especially long in the 
young. Most threadfins are 30-60 centimetres 
(1-2 feet) long; one species, Eleutheronema 
tetradactylum of India, is about 1 . 8  metres ( 6  

feet) long.
The name threadfin, or threadfish, may also 

be applied to the cosmopolitan, warm-water, 
marine fishes of the genus Alectis and the 
family Carangidae, which also have long, fila- 
mentous fin rays, but on the dorsal and anal,

Threadfin (P o l y n e m u s  q u a d r i f i l i s )

Painting by C M. Richardson

rather than pectoral, fins. These rays, also, are 
more pronounced in the young.
threadworm (Strongyloides stercoralis), 
worm of the dass Nematoda (phylum As- 
chelminthes) that is parasitic in the human 
intestine but is able to live freely and breed in 
the soil. It is especially common in the moist 
tropics.

Larvae are passed out of the host’s body in 
the feces. They usually reenter through the 
skin of the host’s feet and are carried by the 
bloodstream to the region of the lungs. They 
break through the tracheal passages, migrate 
into the digestive tract, and become localized 
in the large intestine, maturing and producing 
eggs there.

The name threadworm is sometimes also ap­
plied to other threadlike nematodes, including 
the species known as the pinworm {q.v.).
three-body problem, in astronomy, the 
problem of determining the motion of three 
celestial bodies moving under no influence 
other than that of their mutual gravitation. 
No general solution of this problem (or the 
more general problem involving more than 
three bodies) is possible.

As practically attacked, it consists of the 
problem of determining the perturbations (dis- 
turbances) in the motion of one of the bodies 
around the principal, or central, body that are 
produced by the attraction of the third. Ex- 
amples are the motion of the Moon around 
the Earth, as disturbed by the action of the 
Sun, and of one planet around the Sun, as 
disturbed by the action of another planet. 
The problem can be solved for some special 
cases; for example, those in which the mass of 
one body, as a spacecraft, can be considered 
infinitely small, and in the Lagrangian and 
Eulerian cases.
three-cushion carom, game played with 
three balls (red, white, and white with a spot) 
on a table without pockets, probably the most 
populär variety of billiards. The object of the 
game is to score caroms, playing a cue ball so 
that it strikes an object ball and three or more 
cushions (not necessarily different cushions) 
in any order before striking the second object
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ball. Each carom thus completed counts one 
point.

The first player may select either white ball 
as cue ball to begin and, if he scores, may do 
the same on his second shot. Subsequently, 
however, he must cue the ball used on that 
second shot and his opponent must cue the 
other. Shooting the wrong cue ball incurs a 
penalty of one point and loss of turn. Other 
rules are the same as in billiards {q. v.).
3-D, also called stereoscopic, motion- 
picture process that gives a three-dimensional 
quality to film images. It is based on the fact 
that humans perceive depth by viewing with 
both eyes. In the 3-D process, two cameras 
or a twin-lensed camera are used for filming, 
one representing the left eye and the other 
the right. The two lenses are spaced about 
2 V2 inches (6.3 cm) apart, the same as the 
Separation between a person’s eyes. The re- 
sulting images are simultaneously projected 
onto the screen by two synchronized projec­
tors. The viewer must wear differently tinted 
or polarized glasses so that the left- and right- 
eye images are visible only to the eye for 
which they are intended. The viewer actually 
sees the images separately but perceives them 
in three dimensions because, for all practical 
purposes, the two slightly different images are 
fused together instantly by his mind.

Studios and independent producers experi- 
mented with 3-D throughout the 1920s and 
’30s. Many of the technical problems were 
later solved by the Natural Vision process, 
which used striated polarized lenses (with sim- 
ilarly striated viewing glasses for the audience) 
that made it possible to film in natural colour 
and correctly applied the convergence princi­
ple of the human eye in the filming. The first
3-D film in Natural Vision was Bwana Devil 
(1952), which was followed by several hastily 
shot action films. It is generally believed that 
the popularity of 3-D in the United States 
subsided after about a year because of the 
low quality of the films presented. Filmmak­
ers in Italy, Germany, The Netherlands, Great 
Britain, and other countries experimented with 
3-D at about the same time as did those in 
the United States, but its popularity in Europe 
soon faded when the illusion of depth was no 
longer a novelty. The process experienced a 
minor revival beginning in the 1970s.
three-day event, also called horse trials, 
equestrian competition, testing the overall 
abilities of horse and rider in competition at 
dressage, cross-country and endurance riding, 
and stadium show jumping.

The first day’s event, the dressage competi­
tion, tests the horse’s obedience and the rider’s 
ability. It consists of a series of movements 
at the trot, walk, and canter; performance is 
judged on a point system of from 0  to 6  points 
for each required gait. “General impression” 
is also judged, and points are deducted for 
performing the movements in the wrong or­
der.

The second day’s competition, considered 
the most difficult and most important event of 
the three-day competition, is a test of speed, 
endurance, and jumping ability on a course 
divided into steeplechase, cross-country, and 
two road and track sections. The length of 
the course varies according to the significance 
of the competition, the Olympic and world 
championship courses being the longest, 2 0  

miles (32.3 km).
The final day of the three-day event is de­

voted to a show jumping competition designed 
to demonstrate a horse’s ability to perform af­
ter the severe endurance test of the second day. 
In this competition, which is not considered 
a difficult test of jumping ability, the horse 
hurdles 1 0  to 1 2  obstacles over a distance of 
820 to 984 yards (750 to 900 m) at an average

speed of 15 miles (24 km) an hour. As in the 
second day’s competition, penalty marks are 
given for failing to clear obstacles and for ex- 
ceeding the time limit. During the three-day 
event, both team and individual scores are 
recorded, team scores by totaling the points of 
the best three of the four team members.

Originating as a cavalry test for officers’ 
chargers, the three-day event is still called the 
militaire on the Continent. The Fédération 
Équestre Internationale (International Eques­
trian Federation), which supervises interna­
tional competition, calls the event Concours 
Complet d ’Équitation (“Complete Competi- 
tive Examination in Horsemanship”). See also 
Olympic Games.
three-day fever: see pappataci fever.
Three Emperors9 League: see Dreikaiser- 
bund.
three-field system, method of agricultural 
organization introduced in Europe in the Mid­
dle Ages and representing a decisive advance 
in production techniques. In the old two-field 
system half the land was sown to erop and 
half left fallow each season; in the three-field 
system, however, only a third of the land lay 
fallow. In the autumn one third was planted to 
wheat, barley, or rye, and in the spring another 
third of the land was planted to oats, barley, 
and legumes to be harvested in late summer. 
The legumes (peas and beans) strengthened 
the soil by their nitrogen-fixing ability and at 
the same time improved the human diet.

Because spring planting required summer 
rains, it was principally effective north of the 
Loire and the Alps. By providing two harvests 
a year it reduced the risk of erop failure and 
famine. It also made plowing more effective 
by two means. First, by doing slightly more 
plowing than under the two-field system, a 
community of peasants could roughly double 
their erop yield, though in practice the fallow 
was usually plowed twice to turn under the 
green manure. Secondly, the cultivation of a 
surplus of oats in the spring planting provided 
feed that made possible the Substitution of the 
swifter gaited horse for ox power, after the 
introduction of the padded horse collar.
Three Forest Cantons, League of the: see
Everlasting League.
Three Great Principles (Sun Yat-sen): see 
Three Principles of the People.
Three Henrys, War of the (1587-89), the 
last of the Wars of Religion in France in the 
late 16th Century, fought between the mod­
erate but devious King Henry III, the ultra- 
Roman Catholic Henri I de Lorraine, 3e duc 
de Guise, and the Huguenot leader Henry of 
Bourbon, king of Navarre and heir presump- 
tive to the French throne (the future Henry 
IV).
At first the balance of successes was some- 

what in favour of the Holy League, the 
Catholic faction led by the Guises; but Henry 
of Navarre, with English financial aid, did win 
the Battle of Coutras (1587), in which the duc 
de Joyeuse, one of the favourites of Henry III, 
was defeated and killed. The duc de Guise, on 
the other hand, was too strong for the Protes­
tant Germans, who had marched into France 
to join the Huguenots, and he defeated them at 
Vimory and Auneau, after which he marched 
in triumph to Paris, in spite of the orders and 
Opposition of the king, who, finding himself 
powerless, withdrew to Chartres. Once more 
Henry III was obliged to accept such terms as 
the Leaguers chose to impose; and he signed 
the Edict of Union (1588), in which he named 
Guise lieutenant general of the kingdom and 
declared that no heretic could succeed to the 
throne. Unable to endure the humiliation, 
Henry III that same winter had the duke and 
the Cardinal of Guise assassinated and many 
leaders of the League arrested. The power of 
the League party, however, seemed as great as

ever; its new leader, the duc de Mayenne, en­
tered Paris and declared open war on Henry 
III, who, after some hesitation, threw himself 
under the protection of his cousin Henry of 
Navarre in the spring of 1589. The Germans 
once more entered northeastem France; the 
Leaguers were unable to make headway either 
against them or against the armies of the two 
kings; they feil back on Paris, and the allies 
hemmed them in. All looked as if the royalists 
would soon reduce the last stronghold of the 
League, when Henry III was suddenly slain 
by a priestly assassin. Before he died the king 
had time only to commend Henry of Navarre 
to his courtiers as his heir and to exhort him 
to become a Catholic. Within a few years 
Henry of Navarre had allowed himself to be 
converted to Catholicism and had become the 
national sovereign as Henry IV.
Three Kingdoms, Chinese (Wade-Giles ro- 
manization) san-kuo, Pinyin sanguo (ad 
220-280), trio of warring Chinese States that 
followed the demise of the Han dynasty.

By the end of the 2nd Century ad , the great 
Han empire had disintegrated into a period 
of chaos. Its last emperor had become a mere 
puppet, and finally (2 2 0 ) he ceded the throne 
to Ts’ao P’eir, the son of his generalissimo and 
protector, Ts’ao Ts’ao. Thus began the Wei 
kingdom, but its effective influence was con- 
fined to the North. Two other Han generals 
shortly installed themselves as emperors and 
took over regions of the West and South; the 
Shu-Han empire was proclaimed in what is 
now Szechwan Province, and the Wu empire 
was declared south of the Yangtze at present 
Nanking. The Sinicizing of the Southern re­
gions by the Wu was an important contribu- 
tion to the future of China, and Nanking was 
to become a future Chinese Capital for more 
than two centuries.

The Wei conquered the Shu-Han in 263/ 
264, but two years later one of the Wei gen­
erals usurped the throne and proclaimed the 
Chin dynasty, which in 280 conquered the 
Wu and reunited the country. This dynasty 
soon feil apart, and the country disintegrated 
into chaos.

The Three Kingdoms survived for too short 
a period to contribute much to the arts in 
any conventional sense, although during their 
time the use of clay puppets to act out dramas 
did arise. But the period is important to the 
arts as subject matter. This short and bloody 
era of warfare and political intrigue was one 
of the most interesting and romantic in Chi- 
na’s long history; and, ever since, it has been 
a favourite subject of historical fiction and 
other art forms. One of the most celebrated 
examples is the novel San Kuo chih yen-i (Ro­
mance of the Three Kingdoms).
Three Kingdoms period, in Korean history, 
the period (from c. 57 bc to ad 6 6 8 ) when 
the country was divided into the kingdoms. of 
Silla, Koguryö, and Paekche (qq.v.).
Three Kings, Battle of the, also caUed
BATTLE OF THE WÄDI AL-MAKHÄZIN (Aug. 4, 
1578), defeat dealt the invading Portuguese 
armies of King Sebastian by the Sa'dï sultan 
of Morocco, 'Abd al-Malik.

Sebastian, a religious zealot, wished to sub­
ject Muslim Morocco to Christian rule. Al- 
lied with the deposed Moroccan sultan, al- 
Mutawakkil, he landed at Tangier weighed 
down by much artillery and an army of 2 0 , 0 0 0  

men. At the Wadi al-Makhäzin near Ksar el- 
Kebir (Alcazarquivir), between the Loukkos 
River and one of its tributaries, Sebastian 
struck at 'Abd al-Malik and his brother Ah­
mad. The Muslim forces, though not as well 
equipped as the Portuguese, numbered 50,000 
men—infantry and cavalry. They forced the 
Christians to retreat to Larache on the coast, 
but in Crossing the Wadi al-Makhäzin, which 
was then in high tide, many drowned or sur- 
rendered. Both Sebastian and al-Mutawakkil,



the deposed sultan, were drowned, and 'Abd 
al-Malik, seriously ill from the beginning of 
the encounter, died the next morning; hence 
the European name of the battle.

The victory provided the Muslim soldiery 
with a rich booty and the country with a 
new sultan, Ahmad, now known as Ahmad 
al-Mansür (Ahmad the Victorious); it further 
accorded Morocco a new prestige in Europe, 
which furthered its diplomatic and commer­
cial status. The death of the young Sebastian 
without heir, on the other hand, brought the 
Portuguese empire under Spanish control for 
the next 60 years.
Three Mile Island, nuclear power station 
and the island on which it is situated, in the 
Susquehanna River near Harrisburg, Pa., U.S. 
The most serious accident in the history of the 
U.S,. nuclear power industry occuïred there 
in 1979. At 4:00 am on March 28, an auto- 
matically operated valve in the Unit 2 reactor 
mistakenly closed, shutting off the water sup- 
ply to the main feedwater system (the system 
that transfers heat from the water actually cir- 
culating in the reactor core). This caused the 
reactor core to shut down automatically, but a 
series of equipment and instrument malfunc- 
tions, human errors in operating procedures, 
and mistaken decisions in the ensuing hours 
led to a serious loss of water coolant from 
the reactor core. As a result, the core was 
partially exposed, and the zirconium cladding 
of its fuel reacted with the surrounding super- 
heated steam to form a large accumulation 
of hydrogen gas, some of which escaped from 
the core into the Containment vessel of the 
reactor building. Very little of this and other 
radioactive gases actually escaped into the at- 
mosphere, and they did not constitute a threat 
to the health of the surrounding population. 
In the following days adequate coolant water 
circulation in the core was restored.
The accident at Three Mile Island, though 

miniscule in its health consequences, had 
widespread and profound effects on the U.S. 
nuclear power industry. It resulted in the im- 
mediate (though temporary) closing of seven 
operating reactors like those at Three Mile 
Island. A moratorium on the licensing of all 
new reactors was also temporarily imposed, 
and the whole process of approval for new 
plants by the Nuclear Regulatory Commission 
was significantly slowed for years after the 
accident. No new reactors were ordered by 
utility Companies in the United States from 
1979 through the mid-1980s. The accident in­
creased public fears about the safety of nuclear 
reactors and strengthened public Opposition to 
the construction of new plants. The unharmed 
Unit 1 reactor at Three Mile Island did not 
résumé Operation until 1985, and the cleanup 
of the damaged and still radioactive Unit 2 
reactor continued into the late 1980s, costing 
about $ 1 ,0 0 0 ,0 0 0 ,0 0 0 .
Three Pagodas Pass, Thai phra chedi 
sam ong, mountain pass in the Tenasserim 
Yoma (range) on the Burma-Thailand border, 
100 miles (160 km) southeast of Moulmein, 
Burma. The pass, at an elevation of 925 feet 
(282 m), links southeastern Burma and west­
ern Thailand. For centuries it was the chief 
link between Burma and the fertile plain of 
the Chao Phraya River, used both for trade 
and for military invasions. During World War 
II the Japanese built the Thanbyuzayat-Ban 
Pong railroad (commemorated in the book 
and movie The Bridge on the River Kwai) 
through the pass (see Kanchanaburi).
Three Principles of the People, also called 
three great principles, Chinese (Wade- 
Giles romanization) san min chu-i, Pinyin 
San min zhuyi, the ideological basis of the po­
litical program of the Chinese national leader 
Sun Yat-sen (1866-1925). Today hailed as 
Sun’s “Three Great Principles” by the Chinese 
Communists, they are also the philosophical

foundation of the Nationalist regime on Tai­
wan.

The principles were originally formulated as 
slogans for Sun’s revolutionary student group, 
the T’ung-meng Hui (United League), one of 
the chief forces behind the 1911 Republican 
Revolution, which ended the Manchu rule of 
China. After the failure of this revolution to 
establish democracy in China, Sun formed a 
new party, the Kuomintang, or Nationalist 
Party, utilizing his principles as the funda­
mental doctrine of the party. In 1922 the 
Kuomintang formed an alliance with the Chi­
nese Communist Party. The following winter, 
Sun, in response to Communist demands for 
a more formal party ideology, gave a series 
of lectures in which he sharpened and defined 
his three principles.

The first principle, min-tsu chu-i, or nation- 
alism, earlier had meant Opposition to the 
Ch’ing (Manchu) dynasty and to foreign im- 
perialism; now Sun explained the phrase as 
denoting self-determination for the Chinese 
people as a whole and also for the minority 
groups within China. The second principle, 
min-ch’üan chu-i, or the “rights of the people,” 
sometimes translated as “democracy,” could 
be achieved, Sun explained, by allowing the 
Chinese people to control their own govem- 
ment through such devices as election, initia­
tive, referendum, and recall. The last principle 
was min-sheng chu-i, or “people’s livelihood,” 
which is often translated as “socialism.” This 
is the most vague of the three proposals, but 
by it Sun seemed to have in mind the idea of 
equalization of land ownership through a just 
system of taxation.
After the Kuomintang-Communist split in 

1927, both Mao Zedong and Chiang Kai-shek 
claimed to be carrying on the true spirit of the 
Three Principles of the People.
Three Rivers (Canada): see Trois-Rivières.
Three Rivers, district, county of Hertford- 
shire, southeast England, occupying an area of 
34 square miles ( 8 8  square km) in the south- 
western corner of the county. Three Rivers 
district is essentially a dormitory suburban 
area bordering Greater London on the south­
east. The district’s gently rolling countryside 
is traversed by the wooded River Colne valley. 
Ricksmanworth is the district seat. Sands and 
gravels in the district have been extensively 
worked, and the resulting series of flooded pits 
are used now for recreation or for water stor- 
age. Rickmansworth and Croxley Green have 
paper mills; other industries include printing 
works and asbestos sheet and truck manufac- 
turing. Pop. (1983 est.) 79,300.
Three Weeks, Hebrew bein hametzarim 
(“Between the Straits”), in Judaism, a period 
of mourning running from the 17th day of 
Tammuz, the fourth month of the Jewish reli­
gious year, to the 9th day of Av (Tisha be-Av), 
the fifth month. The observance commemo- 
rates the days between the first breaching of 
the walls of Jerusalem in 586 bc by Bab- 
ylonian troops under Nebuchadrezzar to the 
subsequent destruction of the First Temple of 
Jerusalem. Marriages and haircuts are forbid- 
den during the Three Weeks. The nine days of 
Av are observed with special intensity: meat 
and wine are forbidden except on the Sabbath, 
the blessing of the New Moon is omitted, and 
prophecies of doom from Jeremiah and Isaiah 
are read in the synagogue on the three Sab- 
baths that fall within this period. The period 
ends with a 24-hour fast.
Threefold Refuge (Buddhism): see tri-ratna.
3M: see Minnesota Mining & Manufacturing 
Company.
thresher, farm machine for separating wheat, 
peas, soybeans, and other small grain and seed 
crops from their chaff and straw. Primitive 
threshing methods involved beating by hand 
with a flail or trampling by animal hooves.

737 thresher shark

An early threshing machine, patented in 1837 
by Hiram A. and John A. Pitts of Winthrop, 
Maine, was operated by horse power. Large 
stationary threshers powered by steam engines 
or tractors, common in the early part of the

Horse-drawn thresher in the w estern United S ta tes
Brown Brothers

20th Century, were part of harvesting Systems 
in which the grain was cut either by binders 
or by headers. In most farm regions, threshers, 
binders, and headers were all superseded by 
combines during the 20th Century.
Thresher, first of a dass of U.S. nuclear- 
powered attack submarines, launched in 1960. 
During sea trials after commissioning she sank 
with 129 persons on board in April 1963, 
about 200 miles (300 km) off the New En­
gland coast. The cause of the tragedy, con­
sidered the worst in submarine history, was 
never determined. In August 1963, wreckage 
of the vessel was spotted by the bathyscaphe 
Trieste at a depth of about 8,500 feet (2,600 
m). Thresher, launched July 9, 1960, displaced 
3,750 tons and was 279 feet (about 85 m) 
long. She was armed with Subroc antisubma- 
rine missiles that could be fitted with either 
high explosives or a nuclear warhead. Thirteen 
other submarines of the Thresher dass were 
launched between 1961 and 1966.
thresher shark, any of five species of sharks 
of the genus Alopias and the family Alopiidae 
noted for their long, scythelike tails that may

Long-tailed thresher ( A l o p i a s  v u l p i n u s )

Painting by Richard Ellis

constitute almost one-half their total length. 
Thresher sharks are found in tropicai and 
temperate seas throughout the world. They 
feed on squid and schooling fishes, attacking 
after circling and herding their prey into small 
groups. They sometimes use their tails to 
stun their prey or, by thrashing the water, to 
frighten it. They are not generally considered 
dangerous to man. The best known species 
is the long-tailed thresher, or fox shark (A. 
vulpinus), a big, dark fish that grows about 6  

m (20 feet) long and is found in the Atlantic 
and eastern Pacific oceans.



Thrinaxodon 738

Thrinaxodon, e x t in c t  g e n u s  of advanced 
m a m m a l- l ik e  r e p ti le s , f o u n d  a s  fo s s i ls  in  C on ­
t in e n t a l  d e p o s i t s  f o r m e d  d u r in g  th e  Early Tri­

assic Period in southem Africa (the Triassic 
Period began 225,000,000 years ago and lasted
35,000,000 years). Thrinaxodon was a lightly 
built animal about lh metre ( 1  xh feet) long. 
The limbs and limb girdles were strongly 
built; the body was raised well off the ground. 
Thrinaxodon was probably a quckly moving 
predator. It is not certain whether Thrinax­
odon possessed a reptilian skin or hair, whether 
it cared for its young, or even whether it laid 
eggs or gave birth to live offspring.
Thring, Edward (b. Nov. 29, 1821, Alford, 
Somerset, Eng.—d. Oct. 22, 1887, Upping- 
ham, Rutland), schoolmaster whose reorgani- 
zation of Uppingham School influenced pub­
lic school education throughout England.

Thring, detail of an engraving by T.
Johnson  after a photograph
The Mansell Collection

Educated at Eton and King’s College, Cam­
bridge, Thring was ordained in 1846. Seven 
years later he was appointed headmaster of 
Uppingham (founded 1584). He transformed 
it from a small country grammar school into 
a large and important public school. In 1868 
he founded the Headmasters’ Conference, an 
Organization that had a great influence in En­
glish public school education.

At Uppingham Thring opened (1859) the 
first school gymnasium in England, intro­
duced wood and metal workshops, and pro- 
vided a swimming pool. In academie matters 
he stressed sound training in mathematics, the 
classics, and music.
thrips (singulär), plural t h r i p s , a member 
of one pf some 5,000 species of tiny winged 
insects, of the order Thysanoptera, that feed 
chiefly on plants. Thrips are well known to the 
gardener as pests, for grasshopper thrips, pear 
thrips, orange thrips, and onion thrips are de­
structive to cultivated plants, while other types 
of thrips are transmitters of viral diseases to 
tomatoes, pineapples, beans, sugar cane, and 
other plants.

A brief treatment of thrips follows. For full 
treatment, see m a c r o p a e d i a : Insects.

Thysanoptera are among the smallest of all 
insects; most range from 0.5 to 3 millime- 
tres (0 . 0 2  to 0 . 1 2  inch) in length, although a

few are as much as 15 millimetres (0.6 inch) 
long. They are distinguished by their long and 
narrow wings (although not all species pos­
sess them), which have fringes of tiny hairs. 
Thrips are distributed throughout the tropicai 
and temperate zones of the world. They are

often found on the leaves and blossoms of 
plants and flowers. Most feed on the sap of 
plants and ferns, sucking the sap out with the 
aid of their specialized mouth structures. A 
few are predators; one species ingests spores 
instead of sap, and another has been reported 
to ingest human blood on occasion. Some 
feed on only one type of plant, while others 
feed on many types. The evolution of thrips is 
poorly recorded. Specimens have been found 
preserved in amber dating from the Oligocene 
Epoch (12,000,000 to 38,000,000 years ago) 
and for one family from the Cretaceous Pe­
riod (71,000,000 to 136,000,000 years ago).

The bodies of thrips are slender and elongated 
and often exhibit elaborate designs, spines, or 
bristles. The body is composed of head, tho­
rax, and abdomen. The head is quadrangular 
and contains the eyes, antennae, and mouth. 
The compound eyes are small but prominent, 
while the antennae are usually longer than 
the head and have four to nine Segments. 
The mouth is asymmetrical, lacking a right 
mandible. It is midway in structure between 
the biting and piercing mouth of a predator 
and a sucking mouth. The two pairs of wings 
and three pairs of legs are borne on the tho­
rax. Some species, and particularly the male 
of some species, have lost their wings entirely. 
The legs are equipped with protrusible blad­
ders that aid in climbing. The abdomen has 
1 0  segments and is elongated and tapered.
The females of some species have a sawlike 

ovipositor (an egg-laying organ) with which 
they cut into the outer tissues of plants to 
deposit their eggs. In other species the females 
lack an ovipositor and lay their eggs in se- 
cluded places. In a few species the eggs hatch 
inside the body of the female. Parthenogenesis, 
reproduction without fertilization by males, is 
occasionally observed. After the bean-shaped 
eggs are laid, they hatch in 3 to 16 days. The 
young resemble the adults in general form, al­
though their heads are disproportionately large 
and their bodies are more richly coloured. 
The young pass through two larval stages, 
when they are pale and soft-skinned. The pu- 
pal forms shelter themselves in the soil or in 
decaying matter before molting into adults.

Immature thrips
E. S. Ross

Thrips are of economic interest primarily 
because they are often destructive to commer­
cially grown plants. The damage inflicted by 
thrips infestation may range from disfigure- 
ment to the spread of disease. Thrips may help 
in the control of certain insects and in polli- 
nating certain types of flowers, but how large 
a role they play is not knpwn. Other insects, 
reptiles, and birds prey on Thysanoptera, but 
the largest toll is probably taken by wind, 
dust, and rainstorms.
throat: see pharynx.
Throckmorton, Francis, Throckmorton also 
spelled t h r o g m o r t o n  (b. 1554—d. July 20, 
1584), English conspirator, the central figure 
in the unsuccessful Throckmorton Plot to 
overthrow Queen Elizabeth I.

Throckmorton came from a staunch Roman 
Catholic family and was the nephew of Sir 
Nicholas Throckmorton, a diplomat for Eliza­
beth. After receiving his education at the Uni­
versity of Oxford, he traveled to the Continent 
in 1580, where he met Catholic exiles from 
England who were plotting against Elizabeth’s 
Protestant regime. He returned in 1583 as an 
agent for a conspiracy involving France and 
Spain. Under the plan England was to be 
invaded by a French force under Henri, duc 
de Guise, who would free Elizabeth’s prisoner 
Mary, Queen of Scots, and restore papal au­
thority.

In London, Throckmorton occupied a house 
that served as a centre of communication be­
tween Mary and foreign agents. But Francis 
Walsingham, Elizabeth’s principal secretary, 
uncovered the conspiracy and Throckmorton 
was arrested in November 1583. Tortured on 
the rack, he made a full confession. Throck­
morton was tried in May 1584 and executed 
several months later. One of his chief con- 
tacts, the Spanish ambassador to England, 
Bernardino de Mendoza, was expelled from 
the country.
Throckmorton, Sir Nicholas, Throckmor­
ton also spelled t h r o g m o r t o n  (b. 1515—d. 
Feb. 12, 1571, London), English diplomat in 
the reign of Elizabeth I.

The son of Sir George Throckmorton of 
Coughton, Warwickshire, and the uncle of 
Francis Throckmorton, he was a member of 
the household of Catherine Parr, the last wife 
of Henry VIII, and was favourable to the 
reformers in religion. He was a member of 
Parliament from 1545 to 1567. During the 
reign of Edward VI, in which he was knighted 
(1547), he at first supported Protector Somer­
set but later went over to the party of the Earl 
of Warwick (afterward duke of Northumber- 
land).
When, on the death of Edward (1553), an 

attempt was made to place Lady Jane Grey 
on the throne instead of Mary Tudor, Throck­
morton contrived to appear the friend of both 
parties; but on Mary’s accession he was able 
to secure her favour. He was, however, sus- 
pected of complicity in the rebellion of Sir 
Thomas Wyat (January-February 1554). Ac- 
quitted at his trial in April, he was detained 
in the Tower of London until Januaiy 1555. 
He went abroad in 1556 but made his peace 
with Queen Mary in 1557.

Under Elizabeth I he became chamberlain of 
the exchequer, and from May 1559 to April
1564 he was ambassador in France. In May
1565 he was sent as ambassador to Scotland 
but failed to prevent Mary Stuart’s marriage 
with Henry, Lord Damley. In 1569, he feil 
under suspicion during the intrigue to marry 
Thomas Howard, 4th duke of Norfolk, to 
Mary and was imprisoned for a time at Wind­
sor Castle, but he was not further proceeded 
against.

Throckmorton’s daughter Elizabeth became 
the wife of Sir Walter Raleigh.
thromboangiitis obliterans (medicine): see 
Buerger’s disease.

Skeleton of T h r i n a x o d o n

Reprinted from Vertebrate Paleontology by A.S. Romer, by permission of the University of Chicago, Copyright 1933, 1945, 1966; all 
rights reserved



thrombocytasthenia (medicine): see throm- 
bocytopathy.
thrombocyte, a small, nucleated, spindle- 
shaped cell of nonmaminalian vertebrates that 
plays a role in the clotting of blood; or a blood 
platelet, a small, non-nucleated, cytoplasmic 
body found in the blood of mammals, which 
similarly plays a role in the clotting of blood. 
See also platelet.
thrombocytopathy, also called thrombocy­
tasthenia, any of several blood disorders 
characterized by abnormal blood platelets 
but normal numbers of platelets, prolonged 
bleeding time, defective dot formation, and 
a tendency to hemorrhage. Inherited throm- 
bocytopathies include von Willebrand’s dis­
ease (q.v.); thrombasthenia (also called Glanz- 
mann’s disease), characterized by abnormal 
clot retraction and defective platelet aggre- 
gation; and Bernard-Soulier syndrome, char­
acterized by unusually large platelets, In ad- 
dition, thrombocytopathy is sometimes seen 
in cases of Down’s syndrome and Wiskett- 
Aldrich syndrome.

Acquired thrombocytopathy has been known 
to be associated with clinical disorders, includ­
ing cirrhosis, leukemia, pemicious anemia, 
scurvy, and uremia. Temporary platelet dys- 
function is sometimes induced by such drugs 
as antihistamines, aspirin, indomethacin, phe- 
nothiazines, phenylbutazone, and tricyclic an- 
tidepressants.

The only known treatment for congenital 
thrombocytopathy is platelet transfusion to 
control bleeding. For acquired thrombocy- 
topathies, eure of the underlying disease usu­
ally brings improved platelet function.
thrombocytopenia, abnormally low number 
of blood platelets in the circulation. Thrombo­
cytopenia may occur as a result of decreased 
platelet production, when the bone marrow 
is malfunctioning or not functioning (e.g., in 
leukemia; from excess of certain drugs or ir- 
radiation; in certain anemias; from congenital 
lack of megakaryocytes, cells in the bone mar­
row that give rise to platelets), or as a result 
of increased platelet destruction (causes in­
clude malfunctioning spieen, congestive heart 
failure, massive bank blood transfusion after 
hemorrhage, incompatible blood transfusion). 
Symptoms of thrombocytopenia include small 
hemorrhages into the skin and easy bruising; 
sometimes gastrointestinal bleeding, excess 
menstrual bleeding, or other hemorrhage is 
observed. Treatment includes rest, protection 
from injury, and sometimes platelet transfu­
sion, glucocorticoid therapy, or removal of the 
spieen (splenectomy).
thrombophlebitis, inflammation of a vein 
coupled with formation of a blood clot that 
adheres to the wall of the vessel. The in­
flammation may precede or foliow formation 
of the clot. Because movement of the blood 
through veins is not brought about by the 
pumping of the heart, as in the case of the 
arterial blood, but depends upon contractions 
of the muscles, prolonged inactivity, such as 
bed rest after an Operation or during conva- 
lescence from a serious illness, may lead to 
insufficiënt movement of the blood through 
the veins, with resultant formation of clots 
and inflammation. The condition most often 
affects the legs. There may be pain at the site 
of the occlusion or throbbing pain throughout 
the leg. If the affected vein is near the surface, 
it feels like a cord to the touch. If the blood 
clot is in a principal vein and grows to the 
point that it blocks the vessel, the condition 
is known as milk leg (q.v.).

Treatment of thrombophlebitis is primarily 
by administration of anticoagulants (heparin), 
slight elevation of the affected leg, application 
of heat, elastic supports, and brief periods of 
walking to encourage circulation. Occasionally 
surgical removal of the clot may be necessary. 
See also phlebothrombosis.

thrombosis, formation of a blood clot in the 
heart or in a blood vessel. Factors that play 
a role in the formation of clots (thrombi) in­
clude injury to a blood vessel and alterations 
from normal blood flow; changes in the co- 
agulability of the blood may also cause clot 
formation. Injury to the lining of a blood ves­
sel or of the heart that results, for example, 
from inflammation or from the formation of 
fatty plaques (atherosclerosis) may lead to clot 
formation. Normally the formed elements of 
the blood—the red and white blood cells and 
the platelets—move along in the centre of the 
stream in a blood vessel; if there is turbu- 
lence or other alteration from normal flow, 
the platelets and blood cells may scrape along 
the blood vessel lining. Such a Situation may 
arise at the site of an aneurysm—an abnormal 
widening of the vessel. Confinement in bed 
also may result in more sluggish blood flow in 
the veins and consequent formation of a clot. 
Abnormally large numbers of platelets may 
cause an increased tendency of the blood to 
coagulate, as may abnormally high levels of 
fats in the blood.
Effects of thrombosis may be blockage of the 

blood vessel at the point of clot formation or 
blockage of a vessel at some other point by 
a clot that has broken free from its point of 
origin. Such a clot is called an embolus. See 
also embolism.
throne, chair of state set on a dais and of­
ten surmounted by a canopy, representing 
the power of the dignitary who sits on it 
and sometimes conferring that power. The 
extent to which seats of this kind have be-

So-called throne of King Dagobert I, 
bronze, from the treasury of Saint-Denis,
Paris, probably 8th Century with 
12th-century additions
By courtesy of the Bibliotheque Nationale, Paris

come symbolically identified with the status 
of their occupiers is suggested by the fact that 
in monarchies the office of the ruler is often 
referred to as The Throne and that at Papal 
conclaves, when an election has been made, 
the canopies are lowered from the thrones of 
all participating cardinals except the success­
ful one.
From the very beginning of Greek history, 

thrones were identified as seats of the gods. 
Soon the meaning of the word included the 
symbolic seats of those who held secular or 
religious power—a meaning common to vir- 
tually all cultures, ranging from Benin to the 
empires of South America. In the ancient 
world, especially in the East, thrones almost 
invariably had symbolic magnificence. Solo- 
mon’s throne, for instance, is thus described 
in II Chron. 9:
The king also made a great ivory throne, and 
overlaid it with pure gold. The throne had six 
steps and a footstool of gold, and on each side of 
the seats were arm rests and two lions standing
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beside the arm rests, while twelve lions stood
there, one on each end of a step on the six steps.
The like of it was never made in any kingdom.

The throne of the Byzantine emperors was 
modelled on Solomon’s, with the added re- 
finement that the lions were mechanical. In 
the British Museum there is a fragment en- 
crusted with gold, ivory, lapis lazuli, and car- 
nelian believed to have come from the throne 
of Sargon II of Assyria (died 705 bc).
The oldest surviving throne is one that was 

built into the walls of Knossos (c. 1800 bc), 
and probably the most splendid of thrones 
was the Peacock throne of the rulers of Delhi, 
set with je weis and raised on a dais with silver 
steps. The appearance of Christianity stimu- 
lated the production of thrones in Europe, 
for not only were they seen as part of the 
process of endowing kingship with a magical 
aura through the use of elaborate coronation 
rites but also many ecclesiastical dignitaries— 
cardinals, bishops, and mitred abbots—had a 
right to a throne. Some of the early thrones 
were incorporated into the stonework of the 
church, as at Torcello outside Venice; but 
the oldest, that of St. Peter, which became a 
Symbol of the papacy and which dates from 
the 4th Century ad , is built of oak and ivory 
and has iron carrying rings (it is now incorpo­
rated in a massive structure designed by the 
architect and sculptor Gian Lorenzo Bemini 
in the 17th Century). The magnificent ivory 
throne of Archbishop Maximian (ad 546- 
556), at Ravenna, is covered with elaborate 
bas-relief carvings and reflects the structure of 
late-Roman fumiture. The so-called throne of 
King Dagobert, in the treasury of Saint-Denis 
in Paris, is a folding stool of bronze, proba­
bly of the 8 th Century but with 12th-century 
additions made by the churchman and states- 
man Abbot Suger. The design of the Coro­
nation Chair in Westminster Abbey has been 
attributed to Adam, the goldsmith of Edward 
I; it seems that the original intention was to 
cast the chair in bronze, but an oak version 
was made instead, apparently without any al­
teration to a design intended for execution in 
metal. In the late 17th and 18th centuries, 
thrones were frequently made of silver, but 
later versions tended to be of gilded wood.
throughway: see expressway.
throwing stick (weapon): see spear thrower.
thrush, any of about 300 members of the 
songbird family Turdidae, treated by many 
modern authorities as a subfamily of the 
Old World insect eaters, family Muscicapidae. 
The thrushes are sometimes divided into two 
groups, the chat-thmshes (subfamily Saxicoli- 
nae) and the true, or typical, thrushes (Turdi- 
nae). Thrushes are widely considered closely 
related to the Old World warblers (Sylviidae) 
and flycatchers (Muscicapidae), with which 
they intergrade through several genera.

Generally, thrushes are slender-billed song- 
birds with the tarsus (l°\ver leg) “booted”;
i.e., covered in front with a single long scale 
instead of many short ones. The young are 
usually spotted in the first plumage, and there 
is a single annual molt.

The chat-thmshes, e.g., the westem bluebird 
(Sialia mexicanus), are generally smaller, with 
slenderer legs, thinner bill with fewer bristles 
at its base, and more colourful plumage (see 
chat-thrush).

Thrushes vary from 13 to 30 centimetres (5 
to 12 inches) in length. They are usually not 
brightly coloured; but many have patches of 
bright yellow, red, or blue on otherwise plain 
plumage.

Thrushes occur virtually worldwide but are 
most diverse in the Old World, especially in 
Africa. The northern species are strong mi-
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grants. Occupying a wide range of arboreal 
and terrestrial habitats, thrushes eat insects 
and fruit; a few take snails or earthworms. 
They build open cup-shaped nests (or, in the 
case of a few of the chat-thmshes, occupy 
cavities), in which they lay three to six pale, 
often bluish eggs.

Representative true thmshes are species of 
the genus Tur dus, which include the black- 
bird, fieldfare, ouzel, and redwing (qq.v.) of 
Europe, and the American robin (see robin). 
Other true thrush groups are called ground 
thrush and nightingale thrush (qq.v.).

A number of unrelated birds are called 
thmshes by reason of resemblance to turdids, 
including the antthmsh (see antbird); babbling 
thmsh (see babbler); jay thmsh and Chinese 
thmsh (see laughing thrush); jewelthrush (see 
pitta); and wrenthmsh (q.v.).

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

thrush, also called oral candidiasis, my- 
cotic stomatitis, or white mouth, yeast 
infection characterized by aphthae (creamy 
white spots), usually on the tongue or the 
inner cheeks, that are later followed by ul- 
cers. Although most common among infants, 
thmsh sometimes develops in adults. The in- 
fective yeast, Candida albicans, is ubiquitous 
and needs only favourable conditions and a 
weakened host to flourish.

Untreated, the disease may spread to other 
parts of the mouth and to the throat, lungs, 
gastrointestinal tract, and skin. The systemic 
spread of the infection usually produces only 
slight Symptoms of fever and gastrointestinal 
irritation and is generally cured by the antibi- 
otics amphotericin B and nystatin. Thmsh is 
occasionally fatal, however.
th rust stage: see open stage, 
thruway: see expressway.
Thu Dau Mot, formerly phu cuong, city 
and provincial seat of Song Be tinh (prov­
ince), Southern Vietnam. It is located on the 
Song Sai Gon (Saigon River) at the head of a 
branch of the Mekong delta inland waterway 
and on a spur railway line from Ho Chi Minh 
City (formerly Saigon), 14 mi (23 km) to the 
south. There are clay pits, asbestos mines, and 
stone-cmshing works nearby, but the city is 
best known for its lacquerware factories.
Thuan H ai, tinh (province), on the South 
China Sea, southeastem Vietnam. It has an 
area of 4,392 sq mi (11,374 sq km) and since 
1976 has included the former provinces of 
Ninh Thuan, Binh Thuan, and Binh Tuy. 
The northwestern boundary of the province 
lies along heavily forested hills of the Chaine 
Annamitique (Annamite Chain; Vietnamese 
Troung Son), from which issue streams such 
as the Cong Sa in the northeast. Farther South­
west, outliers of the Chaine Annamitique rise 
to the 5,387-ft (1,642-m) Nui (peak) Ong. A 
narrow Coastal plain mns the length of the 
province. Forests cover about one-half of the 
province and include bamboo, pine, cinna- 
mon, and palm trees.

To the northwest, rice, together with to­
bacco and castor beans, is produced in the 
canalized Cong Sa valley. Saltwater fishing is 
the primary economic activity of the central 
coast, although there are also paddy rice and 
salt-pan works. In the southeast paddy rice is 
grown in the valleys. Other agricultural prod­
ucts include com (maize), cotton, tobacco, 
and coconuts. Cows and goats are pastured in 
mountainous areas; large numbers of ducks 
are raised. Fishing is a major economic activ­
ity, especially shrimp and squid caught out of

the ports at Phan Ri, Mui Ne, and Phan Rang. 
Phan Thiet, the provincial seat, is a centre of 
the production of fish sauce (nuoc mam). The 
population of the province includes a sizeable 
Cham group and other Mon-Khmer-speakers. 
The province is traversed by the Thong Nhat 
(Reunification) Railroad and the Coastal high- 
way, both of which link it to Hanoi and Ho 
Chi Minh City (formerly Saigon). A major 
hydroelectric plant is located on the Da (riv­
er) Nhim in the western highlands near Phan 
Rang. On the first foothills of the Chaine An­
namitique north of Phan Rang are the Hoi-lai, 
a group of Cham towers. Phan Rang (Pan- 
duranga) was the Capital of the former Cham 
kingdom from the Ist to the 16th Century. 
Pop. (1979) 938,255.
Thuan Hoang De: see Le Thanh Tong.
Thuanus, Jacques-Auguste de: see-Thou, 
Jacques-Auguste de.
Thucydides (fl. second half of 5th Century 
bc), greatest of ancient Greek historians and 
author of the History of the Peloponnesian 
War, which recounts the 5th-century-ßc strug­
gle between Athens and Sparta. His work was 
the first recorded political and moral analysis 
of a nation’s war policies.

Life. All that is certainly known (perhaps 
all that ancient scholars knew) of Thucydides’ 
life is what he reveals about himself in the 
course of his narrative. He was an Athenian,

Thucydides, detail of a Roman bust 
after a Greek original; in Holkham Hall,
Norfolk, England
By courtesy of National Monuments Records, London

old enough when the war began to estimate 
its importance and judge that it was likely to 
be a long one and to write an account of it, 
observing and making notes from its begin­
ning. He was probably born, therefore, not 
later than 460—perhaps a few years earlier 
since his detailed narrative begins, just before 
431, with the events which provoked the war. 
He was certainly older than 30 when he was 
elected stratëgos, a military magistrate of great 
importance, in 424. Hence, he belongs to the 
generation younger than that of the Greek 
historian Herodotus.

His father’s name was Olorus, which is not 
known as an Athenian name; Olorus was 
probably of Thracian descent on his moth- 
er’s side. Thucydides was related in some way 
to the great Athenian statesman and general 
Miltiades, who had married the daughter of a 
Thracian prince of this name. He himself had 
property in Thrace, including mining rights in 
the gold mines opposite the island of Thasos, 
and was, he teils us, a man of influence there.

He was in Athens when the great pestilence 
of 430-429 raged; he caught the disease him­
self and saw others suffer. Later, in 424, he 
was elected one of the 1 0  stratëgoi of the year 
and, because of his connections, was given 
command of the fleet in the Thraceward re­
gion, based at Thasos. He failed to prevent

the capture of the important city of Am- 
phipolis by the Spartan general Brasidas, who 
launched a sudden attack in the middle of 
winter. Because of this blunder, Thucydides 
was recalled, tried, and sentenced to exile. 
This, he says later, gave him greater opportu­
nity for undistracted study for his History and 
for travel and wider contacts, especially on 
the Peloponnesian side—Sparta and its allies.

He lived through the war, and his exile of 20 
years ended only with the fall of Athens and 
the peace of 404. The time and manner of his 
death are uncertain, but that he died shortly 
after 404 is probable, and that he died by 
violence in the troubled timès following the 
peace may well be true, for the History stops 
abruptly long before its appointed end. His 
tomb and a monument to his memory were 
still to be seen in Athens in the 2nd Century
AD.

Scope and plan ofthe History. The History, 
which is divided into eight books, probably 
not by Thucydides’ design, stops in the middle 
of the events of the autumn of 411 bc, more 
than six and a half years before the end of the 
war. This much at least is known: that three 
historians, Cratippus, a younger Contempo­
rary; Xenophon, who lived a generation later; 
and Theopompus, who lived in the last third 
of the 4th Century, all began their histories of 
Greece where Thucydides left off. Xenophon, 
one might say, began the next paragraph 
nearly as abruptly as Thucydides ended his.

So it is certain that Thucydides’ work was 
well known soon after publication and that no 
more was ever published other than the eight 
books that have survived; it may reasonably 
be inferred from the silence of the available 
sources that no separate section of the work 
was published in his lifetime. It may also be 
inferred that parts of the History, and the last 
book in particular, are defective, in the sense 
that he would have written at greater length 
had he known more and that he was trying 
still to leam more—e.g., of internal Athenian 
politics in the years of “uneasy truce.” His ex- 
isting narrative is in parts barely understand- 
able without some imaginative guesswork.

It may be assumed, then, that there are three 
fairly definable stages in his work: first, the 
“notes” he made of events as they occurred; 
secondly, the arrangement and rewriting of 
these notes into a eonsecutive narrative, as 
a “chronicle,” but by no means in the final 
form that Thucydides intended; thirdly, the 
final, elaborated narrative—of the preliminar- 
ies of the war (Book i), of the “Ten Years’ 
War,” and of the Athenian expedition to con- 
quer Sicily. Thucydides supplemented his note 
stage throughout the project; even the most 
elaborated parts of the History may have been 
added right up to the time of his death— 
certainly many additions were made after the 
war was over.

All this is significant because Thucydides was 
writing what few others have attempted—a 
strictly Contemporary history of events that he 
lived through and that succeeded each other 
almost throughout his adult life. He endeav- 
oured to do more than merely record events, 
in some of which he took an active part, and 
in all of which he was a direct or indirect 
spectator; he attempted to write the final his­
tory for later generations, and, as far as a man 
can and as no other man has, he succeeded.

It is obvious that he did not rush his work; 
the last of the complete narrative (stage three, 
above) took him to the autumn of 413, eight 
and a half years before the end of the war, 
the last of stage two, to six and a half years 
before. During these last years he was observ­
ing, inquiring, writing his notes, adding to or 
modifying what he had already written; at no 
time before the end, during all the 27 years 
of the war, did he know what that end would 
be nor, therefore, what would be the length 
and the final shape of his own History. It is 
evident that he did not long survive the war



since he did not leave any connected account, 
even at stage two, of the last six years. But in 
what he lived to complete, he wrote a defini­
tive history.

Character studies. Besides the political 
causes of the war, Thucydides was interested 
in and emphasized the conflict between two 
types of character: the ever-active, innovat- 
ing, revolutionary, disturbing Athenians and 
the slower-moving, more cautious Pelopon­
nesians, especially the Spartans, “not excited 
by success nor despairing in misfortune,” but 
quietly self-confident. Thucydides was not re- 
ally concemed with individuals but rather 
with the actions, sufferings, and the characters 
of States (“the Athenians,” “the Syracusans,” 
etc.); but he did understand the significance of 
Personalities. Besides depicting by their words 
and deeds the characters of some who influ- 
enced events, such as Cleon, the harsh dem- 
agogue of Athens; Hermocrates, the would-be 
moderate leader in Syracuse; the brave Nico- 
stratus; and the incompetent Alcidas, he goes 
out of his way to give a clear picture of the 
characters and influence of four men: Themis­
tocles (in a digression, the Athenian hero of 
the Second Persian War), Pericles, Brasidas, 
and Alcibiades. All four of them were of the 
active, revolutionary type. Pericles of Athens 
was indeed unique for Thucydides in that he 
combined caution and moderation in action 
and great stability of character with a daring 
imagination and intellect; he was a leader of 
the new age. During the war each of them— 
Pericles and Alcibiades in Athens, Brasidas in 
Sparta—was in conflict with a conservative, 
quietist Opposition within his own country.

The conflict between the revolutionary and 
the conservative also extended between the 
generally daring Athenian state and the gen­
erally cautious Peloponnesians. It is a great 
loss that Thucydides did not live to write 
the story of the last years of the war, when 
Lysander, the other great revolutionary Spar- 
tan, played a larger part than any other single 
man in the defeat of Athens. This defeat was, 
in one aspect, the defeat of intellectual bril- 
liance and daring by “stolidity” and stability 
of character (this last the quality most lacking 
in Alcibiades, the most brilliant Athenian of 
the second half of the war); but it was largely 
brought about by Brasidas and Lysander, the 
two Spartans who rivalled the Athenians in 
daring and intellect.

Study of the war’s technical aspects. Thucy­
dides was also interested in the technical as­
pect of the war. The most important problems 
in the war, besides protecting food supplies 
during land fighting, centred around the dif- 
ficulties and possibilities of war between an 
all-powerful land force (Sparta and its al­
lies) and an all-powerful naval force (Athens). 
Thucydides also studied the details of siege 
warfare; the difficulties of the heavily armed 
combat in mountain country and of fighting 
against the fierce but unruly barbarians of the 
north; an army trying to force a landing from 
ships against troops on shore; the one great 
night battle, at Syracuse; the skill and the dar­
ing manoeuvres of the Athenian sailors and 
the way these manoeuvres were overcome by 
the Syracusans; the unexpected recovery of 
the Athenian fleet after the Sicilian disaster— 
in all these aspects of the war he took a keen 
professional interest.
In Thucydides’ introductory pages on the 

early history of Greece he lays much stress 
on the development of sea trading and naval 
power and on the accumulation of Capital 
resources: they help to explain the great war 
between a land power and a sea power.
Style and historical aims. Thucydides was 

himself an intellectual of the Athenian kind; 
markedly individualistic, his style shows a 
man brought up in the Company of Sopho- 
cles and Euripides, the playwrights, and the 
philosophers Anaxagoras, Socrates, and the 
contemporary Sophists. His writing is Con­

densed and direct, almost austere in places, 
and is meant to be read rather than delivered 
orally. He explains in a scientific and impar- 
tial manner the intricacies and complexities of 
the events he observed. Only in his speeches 
does he sometimes fall short of the lucidity of 
the narrative prose; his fondness for abstract 
expressions and the obscurity of his rhetorical 
antithesis often make the passages difficult to 
understand.

In a prefatory note near the beginning of 
the History, Thucydides speaks a little of the 
nature of his task and of his aims. It was 
difficult, he says, to arrivé at the truth of the 
speeches made—whether he heard them him­
self or received a report from others—and of 
the actions of the war. For the latter, even 
if he himself observed a particular battle, he 
made as thorough an enquiry as he could— 
for he realized that eyewitnesses, either from 
faulty memory or from bias, were hot always 
reliable.

He wrote the speeches out of his own words, 
appropriate to the occasion, keeping as closely 
as possible to the general sense of what had 
actually been said. He could never have omit- 
ted them, for it is through the speeches that 
he explains the motives and ambitions of the 
leading men and States; and this, the study of 
the human mind in time of war, is one of 
his principal aims. (The omission of speeches 
from the last book is a great loss and is caused, 
no doubt, by the difficulty he had in getting 
information about Athens at this period.) He 
avoided, he says, all “storytelling” (this is a 
criticism of Herodotus), and his work might 
be the less attractive in consequence;
but I have written not for immediate applause
but for posterity, and I shall be content if the
future student of these events, or of other similar
events which are likely in human nature to occur
in after ages, finds my narrative of them useful.

This is all that he expressly teils of his aim and 
methods. Moreover, in the course of his nar­
rative (except for the pestilence of 430 and his 
command in 424) he never gives his authority 
for a statement. He does not say which of the 
speeches he actually heard, which of the other 
campaigns he took part in, what places he 
visited, or what persons he consulted. Thucy­
dides insisted in doing all the work himself; 
and he provides, for the parts he completed, 
only the finished structure, not the plans or 
the consultations.
Authority of his work. His authority is 

hardly equalled by that of any other historian. 
He kept to a strict chronological scheme, and, 
where it can be accurately tested by the eclipses 
that he mentions, it fits closely. There are also 
a fair number of contemporary documents 
recorded on stone, most of which confirm his 
account both in general and in detail. There 
is the silent testimony of the three historians 
who began where he left off, not attempting, 
in spite of much independence of opinion, to 
revise what he had already done, not even the 
last book, which he clearly did not complete. 
Another historian, Philistus, a Syracusan who 
was a boy during the Athenian siege of his 
city, had little to alter or to add to Thucy­
dides’ account in his own History of Sicily. 
Above all, there are the contemporary polit­
ical comedies of Aristophanes—a man about 
15 years younger than Thucydides with as dif­
ferent a temper and writing purpose as could 
be—which remarkably reinforce the reliabil- 
ity of the historian’s dark picture of Athens 
at war. The modern historian of this war is 
in much the same position as the ancient: he 
cannot do much more than translate, abridge, 
or enlarge upon Thucydides.
For Thucydides kept rigidly to his theme: 

the history of a war—that is, a story of bat- 
tles and sieges, of alliances hastily made and 
soon broken, and, most important, of the be­
haviour of peoples as the war dragged on and 
on, of the inevitable “corrosion of the human
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spirit.” He vividly narrates exciting episodes 
and carefully describes tactics on land and sea. 
He gives a picture, direct in speeches, indirect 
in the narrative, of the ambitieus imperialism 
of Athens—controlled ambition in Pericles, 
reckless in Alcibiades, debased in Cleon— 
ever confident that nothing was impossible 
for them, resilient after the worst disaster. He 
shows also the opposing picture of the slow 
steadiness of Sparta, sometimes so successful, 
at other times so accommodating to the en­
emy.

His record of Pericles’ speech on those killed 
in the first year of the war is the most glowing 
account of Athens and Athenian democracy 
that any leading Citizen could hope to hear. 
It is followed (in, of course, due chronological 
order) by a minutely accurate account of the 
Symptoms of the pestilence (“so that it may 
be recognized by medical men if it recurs”) 
and a moving description of the demoralizing 
despair that overtook men after so much suf- 
fering and such heavy losses—probably more 
than a quarter of the population, most of it 
crowded within the walls of the city, died.

Equally moving is the account of the last 
battles in the great harbour of Syracuse and 
of the Athenian retreat. In one of his best 
known passages he analyzes by a most careful 
choice of words, almost creating the language 
as he writes, the moral and political effects of 
civil strife within a state in time of war. By a 
different method, in speeches, he portrays the 
hard fate of the town of Plataea due to the 
long-embittered envy and cruelty of Thebes 
and the faithlessness of Sparta, and the harsh 
brutality of Cleon when he proposed to exe- 
cute all the men of the Aegean island city of 
Mytilene. Occasionally, he is forced into per­
sonal comment, as on the pathetic fate of the 
virtuous and much-liked Athenian Nicias.
He had strong feelings, both as a man and as 

a Citizen of Athens. He was filled with a pas- 
sion for the truth as he saw it, which not only 
kept him free from vulgär partiality against 
the enemy but served him as a historian in 
the accurate narrative of events—accurate in 
their detail and order and also in their rel­
ative importance. He does not, for example, 
exaggerate the significaince of the campaign 
he himself commanded, nor does he offer a 
self-defense for his failure. Characteristically, 
he mentions his exile not as an event of the 
war but in his “second preface”—after the 
peace of 421—to explain his opportunities of 
wider contacts.

Subsequent fame. The story of his later 
fame is a curious one. It has been mentioned 
above that in the two generations after his 
death three historians began their work where 
he had left off; but, apart from this silent 
tribute and late stories of his great influence 
on the orator Demosthenes, Thucydides is 
nowhere referred to in surviving 4th-century 
literature, not even in Aristotle, who, in his 
Constitution of Athens, describes the revolu­
tion in Athens in 411 and diverges in many 
ways from Thucydides’ account.

It was not until the end of the 4th Century 
that the philosopher Theophrastus coupled 
Thucydides with Herodotus as a founder of 
the writing of history. Little is known of what 
the scholars of Alexandria and Pergamum did 
for his book; but copies of it were being 
made in considerable numbers in Egypt and 
so, doubtless, elsewhere, from the Ist to the 
5th Century a d . By the Ist Century bc, as is 
clear from the writings of Cicero and Diony­
sius (who vainly disputed his preeminence), 
Thucydides was established as the great histo­
rian, and since that time his fame has been 
secure. (A.W.Ge.)
b i b l i o g r a p h y . T exts. “Oxford Classical Se­
ries,” by H. Stuart Jones and J.E. Powell, 2 vol., 
2nd ed. (1966-67); “Teubner Series,” by C. Hude,



thug 742

editio major (1901), new ed. by O. Luschnat 
(1954- ); in “Budé Series,” with French transla­
tion by Jacqueline de Romilly e t al.

C o m m e n ta r ie s . That of T. Arnold, 4th ed., 3 
vol. (1857), is still worth Consulting; important 
for the interpretation of language are J.M. StahPs 
edition (in Latin, 1882-88); and that of J. Classen, 
rev. by J. Steup (1900-22); for books i-ii only, A. 
Croiset (1886). See also A.W. Gomme, H is to r ic a l  
C o m m e n ta r y , 3 vol. (1945-56).

E n g lish  tra n s la tio n . That of Thomas Flobbes 
(1629) is well worth reading. Modern translations 
include an accurate and vigorous translation by R. 
Crawley (1874; in Everyman’s Library, 1910, and 
reprinted in “Great Books of the Western World,” 
vol. 6, 1952); and a lively one by Rex Warner 
(1954).

S tu d ie s  a n d  s p e c ia l a spec ts . J.B. Bury, T h e  A n ­
c ie n t G re e k  H is to r ia n s , ch. 3-4 (1909, reprinted 
1958), old but still valuable and useful; Sir F.E. 
Adcock, T h u c yd id es  a n d  H is  H is to r y  (1963), quite 
brief but with some novel theories; J.H. Finley, 
T h u cyd id es , 2nd ed. (1942, reprinted 1963), a 
suave, bland account by probably the most emi­
nent American student of Thucydides; Jacqueline 
de Romilly, T h u c y d id e  e t l ’im p é r ia l is m e  a th é -  
n ien  (1947; T h u c yd id es  a n d  A th e n ia n  I m p e r ia l-  
ism , 1963), a profound and searching analysis 
not narrowly concemed with imperialism; C.N. 
Cochrane, T h u c yd id es  a n d  th e  S c ie n c e  o f  H is to r y  
(1929, reprinted 1965), detects a profound influ­
ence on Thucydides by the Hippocratic school of 
scientific medicine of his time—particularly in re- 
gard to such things as “cause” and “symptom.”
thug, Sanskrit sthaga (“a cheat”), member 
of a well-organized confederacy of professional 
assassins who traveled in gangs throughout 
India for more than 300 years. They would 
insinuate themselves into the confidence of 
wayfarers and, when a favourable opportunity 
presented itself, strangle them by throwing 
a handkerchief or noose around their necks. 
They then plundered and buried them. All 
this was done according to certain ancient and 
rigidly prescribed forms and after the perfor­
mance of special religious rites, in which the 
consecration of the pickax and the sacrifice 
of sugar formed a prominent part. Although 
the thugs traced their origin to seven Muslim 
tribes, Hindus appear to have been associated 
with them at an early period; at any rate, their 
religious creed and practices as worshipers 
of Kali, the Hindu goddess of destruction, 
showed no influence of Islam. The fratemity 
possessed a jargon of its own (Ramasi) and 
signs by which its members recognized each 
other.

Though sporadic efforts were made toward 
the extinction of the gangs, it was not until 
Lord William Bentinck (governor general of 
India, 1833-35) took vigorous steps that the 
system was seriously attacked. His chief agent, 
Captain (afterward Sir William) Sleeman, with 
the Cooperation of the authorities in a num­
ber of princely States, succeeded so well in 
eliminating the evil that from 1831 to 1837 
no fewer than 3,266 thugs had been captured, 
of whom 412 were hanged, 483 gave evidence 
for the state, and the remainder were trans- 
ported or imprisoned for life. Presumably the 
fraternity has since become extinct.
Thugga, modern dougga, the best preserved 
Roman city in modem Tunisia, located near 
modern Tabursuq (Téboursouk), west of the 
ancient road between Carthage and Theveste 
(modern Tébessa). Thugga’s most notable 
pre-Roman min is a 2nd-century bc mau­
soleum, built in honour of a Numidian prince. 
A three-storied building topped by a pyramid, 
the mausoleum contained a bilingual Phoeni- 
cian and Numidian inscription and repre­
sented a fusion of the Egyptian pyramidal 
funerary building and the Hellenistic Greek 
temple. It was probably an ancestor of the 
tower tombs with slender pyramids that were 
characteristic of Roman Africa.

Hellenistic mausoleum built in the 2nd Century b c  at 
Thugga
Emil Brunner

Thugga was made a municipium (a commu­
nity that exercised partial rights of Roman 
citizenship) by the Roman emperor Septimius 
Severus (reigned ad 193-211), and an arch 
erected in his honour is one of the outstand­
ing Roman remains. Other important build­
ings dating to Roman times include a forum, 
baths, villas, temples, an aqueduct, and a the­
atre.
thugyi (Burmese: “headman”), in Burmese 
history, the title of either of two local royal of­
ficials: the myothugyi, or township chief, most 
common in Lower Burma, and the thaik- 
thugyi, or regional chief, exclusive to Upper 
Burma.

A myothugyi performed as a government of­
ficial within special service areas (asu or athin). 
As an appointed arbitrator, he took responsi- 
bility for settling disputes among his followers 
and ensured the performance of their duties, 
whether civilian or military, in the several 
types of regional asu.

The governing authority of the myothugyi 
differed in extent and in kind from that of roy- 
ally appointed officials: as a local hereditary 
leader of the people, the myothugyi held office 
for life; if his line died out, a new myothugyi 
could be designated by the Hlutdaw (ministe- 
rial council). A myothugyi tended to identify 
himself with the interests of his own people, 
in contrast to the essentially arbitrary and 
often predatory authority of the appointed 
royal officials. Myothugyi were basically the 
protecting police officers, public works com- 
missioners, justices of the peace, apportioners 
and collectors of taxes, and recruiters for the 
armed forces.
.The thaikthugyi, similar to the myothugyi in 

duties and privileges, operated in areas where 
the population was more alien (athï) and 
imperfectly assimilated. A thaikthugyi could 
acquire genuine authority locally through elec­
tion by the villages and authentication by the 
Hlutdaw. In addition to other duties, a thaik­
thugyi kept census records and helped con- 
script men for the army.
Thule (Greenland): see Dundas.
Thule culture, prehistorie Eskimo culture 
that developed along the Arctic coast in north­
ern Alaska and possibly as far east as the 
Amundsen Gulf. It spread rapidly eastward, 
starting in about 900 and reaching Greenland 
(Kalätdlit-Nunät) by the 12th Century. It con­
tinued to develop in the central areas of Arctic 
Canada, and there was a feedback movement 
from the Eastern Thule to the Western Thule 
of Alaska from about 1300 to 1700.

Thule culture was oriented toward whal- 
ing. Settlements of permanent winter houses 
built of whale bones, skin, and sod, some of

them semi-subterranean, were located on the 
seashore. Snowhouses were built during win­
ter joumeys and skin tents probably were used 
in summer. Whales, seals, walrus, polar bears, 
caribou, musk-oxen, and smaller mammals 
were hunted. Birds, fish, mussels, and plants 
were also caught and collected. Kayaks (one- 
man covered skin boats), umiaks (large, open 
skin boats), .and dog-drawn sleds provided 
transportation. Stone lamps and cooking pots, 
ground slate implements, and whalebone were 
characteristic. Thule art includes small carved 
ivory or wooden figures, possibly used for 
magie or for games.
Thule culture is considered a highly devel­

oped and specialized Eskimo culture, with all 
the typical Eskimo implements and weapons, 
that greatly influenced later Eskimo cultural 
development. It probably survives in modified 
form to the present in parts of eastem Canada, 
northern Greenland, and northwestem Alaska. 
Western Thule culture, influenced by eastem 
advances, forms the basis for Alaskan cultural 
development. Thule culture disappeared from 
the central areas, possibly because of climatic 
changes, in the 15th Century.
thulite, pink, manganese-rich variety of the 
mineral zoisite (q.v.).
thulium (Tm), Chemical element, rare-earth 
metal of transition Group Illb of the peri­
odic table. One of the rarest of the rare-earth 
elements, though more abundant than silver, 
thulium has few commercial uses. Natural 
thulium is wholly composed of the stable iso- 
tope thulium-169. Bombarded by neutrons, 
it becomes radioactive thulium-170 (128-day 
half-life), which ejects soft gamma radiation 
(0.084 million electron volt) resembling an 
X-ray. It is useful in small portable X-ray 
units suitable for photographing bony tissues, 
for examining thin-walled machine parts, and 
has been used by archaeologists to examine 
markings and symbols on ancient metallic ar- 
tifacts.

Thulium was discovered (1879) along with 
holmium by Per Teodor Cleve, who named 
the oxide thulia after an ancient name for 
Scandinavia. It is found in small amounts 
in such rare-earth minerals as xenotime and 
euxenite and in the products of nuclear fis­
sion. Commercial production involves ion ex- 
change from the important mineral monazite 
(only about 0.007 percent thulium).

Thulium can be prepared in the divalent 
state, as in the dark-coloured diiodide Tml2. 
The Tm2+ ion is not stable in water; it mo- 
mentarily gives a violet-red colour before be­
ing oxidized to the predominant +3 state. 
Trivalent thulium forms a series of pale-green 
salts. %

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

69
168.934 
1,545° C 
1,727° C 
9.314 (25° C)
2, 3
2-8-18-31-8-2 or 

(Xe)4/135üf°6s2
thuluth script, in calligraphy, medieval Is­
lämic style of handwritten alphabet. Thuluth 
(Arabic: “one-third”) is written on the princi­
ple that one-third of each letter slopes. It is a 
large and elegant, cursive script, used in me­
dieval times on mosque decorations. It took 
on some of the functions of the early Küfic 
script; it was used to write sürah headings, 
religious inscriptions, and princely titles and 
epigraphs. It was also used for many of the 
large copies of the Qur’an produced from the 
13th Century.
thumb, also called pollex, short, thick, first 
digit of the human hand and lower primate 
hand and foot, which differs from other digits 
in having only two phalanges (tubular bones 
of the fingers and toes). The thumb also differs 
in having much freedom of movement and



being opposable to tips of other digits. The 
corresponding first digit (most medial digit) in 
other vertebrates is also called the thumb, es­
pecially if it has some manipulative or special 
ability (e.g., in the raccoon and the bat).
Thumb, Tom: see Stratton, Charles, 
thumb piano (musical instrument): see mbira.
Thun (German), French t h o u n e , city, Bern 
canton, central Switzerland, on the Aare River, 
which there issues from Thuner See (Lake 
Thun); it is the gateway and principal cen­
tre of the Bemese Oberland (highland), just

Thun, Switz., on the Aare River with the 
Zähringen-Kyburg Castle in the background
Paolo Koch from Rapho/Photo Researchers— EB Inc.

southeast of Bern city. Thuner See and Brien­
zer (Brienz) See occupy an ancient terminal 
basin of the Aare glacier.

Founded in the 12th C en tury , the town be- 
longed to th e  kingdom of Burgundy until it 
passed to th e  dukes of Zähringen in 1190, 
to the counts of Kyburg in 1218, and to th e  
city-state of Bern in 1384. Notable landmarks 
are the Zähringen-Kyburg castle (tower 1186— 
91, living quarters 1429), now a museum; the 
Protestant church (rebuilt 1738); the town hall 
(1589); and the Scherzligen Church (12th Cen­
tury). Cheese, machinery, watches, and pot- 
tery are produced. Pop. (1983 est.) 36,496.

A list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

Thun und Hohenstein, Franz Anton, Fürst
zu (prince o f) (b. Sept. 2, 1847, Tetschen, Bo­
hemia—d. Nov. 1, 1916, Tetschen), Austrian 
administrator, prime minister, and govemor 
of Bohemia, who favoured compromise with 
Czech nationalists but was defeated by ex­
tremist Czech and German Opposition.

Franz Anton was the son of Friedrich, Graf 
von Thun und Hohenstein, and he shared the 
moderate pro-Czech views of his uncle Leo, 
Austrian minister for religious affairs and ed­
ucation. As govemor of Bohemia from 1889, 
Franz supported a language compromise be­
tween Czechs and Germans. Disturbances by 
the nationalistic Young Czechs contributed 
to his resignation in 1895. Serving as Aus­
trian prime minister from 1898 to 1899, he 
was ousted by German nationalists. Created a 
prince in 1911, he again held the govemorship 
of Bohemia (1911-15).
Thun und Hohenstein, Friedrich, Graf
von (count o f) (b. May 8 , 1810, Tetschen, Bo­
hemia—d. Sept. 24, 1881, Tetschen), Austrian 
diplomat and administrator who served as 
president of the German federal diet at Frank­
furt in 1850, where he repeatedly clashed with 
Prussia’s representative Otto von Bismarck.
After the Suppression of the 1848-49 revolu- 

tions in Germany and Austria, Thun, an as- 
tute politician, headed the Austrian delegation 
to the reestablished German diet at Frankfurt. 
As president of that body and spokesman for

the conservative Austrian faction, he opposed 
Pmssia’s proposals—forcefully presented by 
Bismarck—for a more tightly centralized Ger­
man coiifederation led by Pmssia. Thun 
served as minister to Pmssia (1852-54) and 
as minister to Russia (1859-63). After retiring 
from the diplomatic service he was active in 
Bohemian and Austrian internal politics.
Thun und Hohenstein, Leo, Graf von
(count of) (b. April 7, 1811, Tetschen, Bo­
hemia—d. Dec. 17, 1888, Vienna), distin­
guished pro-Czech Austrian statesman and 
administrator who improved the educational 
establishments of the Austrian Empire, sought 
to resolve the antagonisms between Czechs 
and Germans in Bohemia, and favoured the 
conversion of the Habsburg monarchy into a 
federal state.

Leo was the younger brother of Friedrich, 
Graf von Thun und Hohenstein. He was basi- 
cally conservative but was strongly influenced 
by the Romantic movement and sympathetic 
to the national aspirations of the Czechs, Poles, 
and Hungarians in the Habsburg Empire. As 
Austrian minister for religious affairs and ed­
ucation (1849-60), he allowed instmction in 
some primary schools to be conducted in the 
regional languages and raised the quality of 
higher education by bringing in scholars from 
Germany. The 1855 concordat between Aus­
tria and the papacy, however, reestablished 
Roman Catholic control over education. Thun 
served as governor of Bohemia in 1848 and 
was again active in Bohemian politics after 
1861. He favoured greater rights for Czechs 
and became a spokesman of the “feudal” party 
of Bohemian aristocrats, working toward the 
federalization of the Habsburg Empire.
thunder, sound caused by a lightning dis­
charge. The discharge heats and expands the 
air around it and forms a compression wave 
that is heard as thunder. The retum stroke 
of the lightning flash produces a much louder 
sound than does the leader, because it trans- 
mits a more powerful electric current. Because 
the lightning channel is usually quite long, the 
thunder from the more distant portions arrivés 
later than that from the nearer portions; this 
accounts for its duration. The distance to the 
flash may be estimated by measuring the time 
lag between it and the thunder and allowing 
five seconds per mile (three seconds per kilo- 
metre). Thunder is seldom heard at distances 
greater than about 15 miles (24 kilometres).
Thunder Bay, also called l a k e h e a d , city, 
seat of Thunder Bay District, west central On­
tario, Canada, on Lake Superior’s Thunder 
Bay, at the mouth of the Kaministikwia River. 
Probably first occupied by French für traders

Grain storage depot a t Thunder Bay, Ont.
National Film Board of Canada Phototheque

as early as 1678, its site was permanently 
settled only after the birth of Port Arthur 
and Fort William in the 19th Century. Fort 
William originated shortly after 1800, when 
the North West Company built a fur-trap- 
ping fort at the mouth of the Kaministikwia 
River. Port Arthur, the “Hill City,” developed

743 thunderbird

in the 1850s as a silver-mining Settlement on 
the hummocks a few miles to the north. Both 
prospered in the early 1870s from silver strikes 
in the vicinity and again with the arrival of the 
Canadian Pacific Railway in the 1870s and 
1880s. An intense rivalry that existed between 
the two for some time was resolved with the 
unification of their harbour facilities in 1906. 
Plans to amalgamate the twin cities began in 
the 1950s, and the merger created the city of 
Thunder Bay on Jan. 1, 1970.
As a major transportation centre on main 

rail, highway, and lake Steamer routes, Thun­
der Bay is one of Canada’s busiest ports and 
one of the world’s largest grain storage and 
transshipment depots. It lies in the heart of 
a rich mining (gold, copper, silver, and iron 
ore), fur-farming, lumbering, and fishing re­
gion, served by the nearby hydroelectric plants 
of Silver and Kakabeka falls. Among the in­
dustries found in the area are shipbuilding 
and repair, flour, pulp and paper milling, 
woodworking, brewing, and the manufacture 
of bricks, buses, trucks, and aircraft. Thun­
der Bay is the site of Lakehead University 
(founded in 1965). Pop. (1981) City 112,486; 
metropolitan area, 1 2 1 ,379.
Thunder Bay, inlet of north westem Lake 
Superior, indenting the coast of west central

Thunder Bay, near the city of Thunder Bay, Ont.
Ron Winch— Photo Researchers/EB Inc.

Ontario, Canada. The bay is 35 mi (55 km) 
long and 15 mi wide; it receives the Kamin­
istikwia and Current rivers. Pie Island lies at 
the entrance to the bay, and Sibley Provincial 
Park 94 sq mi [243 km], is on the penin­
sula that forms the bay’s eastem shore. The 
imporant port city of Thunder Bay is on the 
westem shore.
thunder cult, prehistorie beliefs and prac- 
tices that at times seem directed toward one 
aspect of the supreme sky god and at other 
times appear to be concemed with a sepa­
rate thunder deity. Although beginning per­
haps much earlier, the thunder cult became 
especially prominent in western Europe dur­
ing the Neolithic Period. In the cult, the ax 
appears to have been regarded as the symbol 
of the thunderbolt hurled by the sky god. Nu­
merous representations of the ax have been 
discovered on painted rocks and the walls of 
Neolithic tombs; in addition, both large and 
small stone and clay axes with cuplike borings 
in them have been found, the smaller ones 
having been used as charms or votive objects.
thunderbird, in North American Indian 
mythology, a powerful spirit in the form of 
a bird; by its work the earth was watered 
and Vegetation grew. Lightning was believed 
to flash from its beak, and the beating of its 
wings was thought to represent the rolling of 
thunder. It was often portrayed with an extra 
head on its abdomen.

The thunderbird was frequently accompa-
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nied by lesser bird spirits, often in the form 
of eagles or falcons. Although it is best known 
from North America, evidence of similar fig-

W ooden thunderbird of the Haida Indians, northw est 
co as t of North America, 19th Century; in the British 
M useum
By courtesy of the trustees of the British Museum

ures has been found throughout Africa, Asia, 
and Europe (where it is associated with the 
woodpecker).
Thunderbolt (U.S. aircraft): see P-47.
Thunderer, the, in Baltic religion, a sky de­
ity usually known as Perkünas (Lithuanian) 
or Përkons (Latvian). See Përkons.
thunderstorm, any violent, short-lived atmo- 
spheric disturbance almost always associated 
with Cumulonimbus clouds (dense rain clouds 
of great vertical extent) and accompanied by 
thunder and lightning. In most cases, such 
storms generate strong, gusty winds, heavy 
rain, and, occasionally, hail or tomadoes.

A brief treatment of thunderstorms follows. 
For full treatment, see macropaedia: Cli- 
mate and Weather.

A deep layer of moist air and a vertical 
temperature distribution favourable to the de­
velopment of intense local overtuming are es­
sential for thunderstorm formation. The rate 
of decrease of air temperature with height is 
known as the temperature lapse rate. In gen­
eral, steep lapse rates (i.e., rapid decreases of 
temperature with height) are most favourable 
for thunderstorms, because it is under these 
conditions that an air parcel made warmer 
than its environment is capable of rising 
through the atmosphere by virtue of buoyancy 
forces. After any given parcel of air is lifted to 
the point of condensation at the cloud base, 
the released latent heat of condensation will 
be added to the parcel. This will assist further 
ascent. In the upper parts of the thundercloud 
where snow and ice crystals are found, the 
latent heat of fusion will also contribute to 
sustaining the updraft currents.

The average thunderstorm consists of three 
to five convective cells, each of which un- 
dergoes a life cycle characterized by changes 
in the direction and magnitude of the strong, 
nearly vertical air currents. Three stages in 
this life cycle are recognized. In the initial, 
or cumulus, stage, the cell contains strong 
upward-moving air currents that extend from

below the cloud base to the cloud top. The 
updrafts average speeds of about 4 to 8 me­
tres per second (13 to 26 feet per second). If 
the air is sufficiently unstable, there will be 
a continual supply of energy for the updraft 
and the cell will continue to develop in size 
and intensity. With increase in size comes an 
increase in total cloud-water content. After 
the establishment of an active updraft, precip- 
itation particles will grow to a size at which 
they become important both in the further 
development of the cell and in the formation 
of electrical-charge centres. The precipitation 
usually will be in the form of snow and snow 
pellets in the upper, colder parts of the cell 
and of raindrops in its lower, warmer regions. 
At this time the cell passes into the mature 
stage of development.

The centres of electrical charge become well 
established during the mature stage. The light­
ning that invariably accompanies a thunder­
storm is a crash discharge between an upper 
positive centre and a lower negative centre or 
between one of these and the ground. Each 
lightning flash generally consists of several 
strokes in rapid sequence, with time separa- 
tions of a few hundredths of a second. The 
sound of thunder originates in a compression 
wave formed along the highly heated path of 
a lightning stroke. Each portion of the path of 
a stroke releases intense sound waves, which 
travel different paths to the observer.

In the mature stage, both upward- and down- 
ward-moving air currents are present within 
a component cell. The updraft of the ini­
tial stage gives way to downdraft as the size 
and number of precipitation particles increase. 
This reversal of the updraft is also aided by 
evaporational cooling, which occurs as clear 
air from outside the cloud is mixed into the 
cloud by the turbulent motions. At first, the 
downdraft is small and located on one side 
of the updraft. Gradually, however, it works 
its way across the cell and squeezes off the 
updraft, at which time the cell goes into the 
final, or dissipating, stage.
At the ground, the onset of heavy rain marks 

the beginning of the mature stage. The down­
draft, which coincides closely with the rain 
area, reaches the surface a few minutes after 
the first rain. Because of the continued evap- 
oration, air in the downdraft is cold, which 
accounts for its great downward speed. As the 
downdraft nears the ground, it is diverted and 
spreads outward in all directions as a cold, 
gusty wind blowing from the rain area.

A thunderstorm cell in the dissipating stage 
is filled throughout by weak subsiding air and 
light precipitation. Rain at the Earth’s surface 
is much less intense than was the case during 
the mature stage. The cold outflow gradually 
subsides as a result of the waning downdraft.
The time duration of a thunderstorm is 

somewhat variable, but observations indicate 
that the first two stages of development usu­
ally last about 15 to 20 minutes each. During 
these stages, the visual cloud will frequently 
reach heights of 11,000 to 20,000 metres (36,- 
000 to 66,000 feet) and horizontal dimen- 
sions of several kilometres. The duration of 
a cell in the final stage varies over wide lim­
its. Some storms end abruptly, whereas oth­
ers may linger for several hours as a gentle 
rain from a large, formless cloud mass. These 
differences result from different conditions of 
the air masses in which the clouds form. The 
anvil-shaped, upper region so characteristic of 
thunderclouds is formed when the rising cloud 
air encounters a thermally stable layer in the 
troposphere—the portion of the atmosphere 
below the stratosphere, extending about 11 to 
16 kilometres (7 to 10 miles) from the Earth’s 
surface.

Thunderstorms have been known to occur 
in almost every part of the world. They are, 
however, rare in the polar regions and infre­
quent poleward of latitude 50° N and 50° S. 
In the United States the areas of maximum

thunderstorm activity are the Florida penin­
sula and the coast of the Gulf of Mexico (70- 
80 days per year) and the mountains of New 
Mexico (50-60 days). Central Europe and 
Asia average 20 to 60 thunderstorm days an- 
nually. It has been estimated that at any one 
moment there are about 1,800 thunderstorms 
in progress throughout the world.
Thünen, Johann  Heinrich von (b. June 24, 
1783, Jever, Oldenburg—d. Sept. 22, 1850, 
Tellow, Mecklenburg), German agriculturalist 
best kfiown for his work on the relationship 
of the costs of commodity transportation to 
the location of production.

In 1810 Thünen began gathering data for the 
book for which he is remembered, Der isolierte 
Staat (1826; “The Isolated State”). In this 
work he imagined an isolated city, set in the 
middle of a level and uniformly fertile plain

Thünen, lithograph by J.H. Funcke after a portrait by 
W. Ternite
By courtesy of Bildarchiv Preussischer Kulturbesitz BPK, West Berlin

without navigable waterways and bounded by 
a wilderness. In this model he showed concen- 
tric zones of agricultural production. Heavy 
products, in proportion to value, and perish- 
ables would be produced close to the town; 
lighter and durable goods, on the periphery. 
As transport costs to the city increased with 
distance, the returns to the land would di- 
minish until, at a certain distance, land rent 
would become zero. Moreover, methods of 
cultivation would vary—with land cultivated 
more intensively near the city, where it was 
more valuable. Subsequent writers have often 
built upon Thünen’s model.
Thurber, James (Grover) (b. Dec. 8, 1894, 
Columbus, Ohio, U.S.—d. Nov. 2, 1961, New 
York City), U.S. writer and cartoonist, whose 
well-known and highly acclaimed writings and 
drawings picture the urban man as one who

Self-portrait, drawing by Jam es Thurber from 
T h u r b e r  a n d  C o m p a n y  by Helen Thurber, 1966
Copyright ©  1966 Helen Thurber, from Thurber & Company 
published by Harper and Row, New York



escapes into fantasy because he is befuddled 
and beset by a world that he neither cre­
ated nor understands. Walter Mitty, the hen- 
pecked, daydreaming hero in the short story 
“The Secret Life of Walter Mitty” (from 
My World—and Welcome to It, 1942), is 
Thurber’s quintessential urban man.

Thurber attended Ohio State University from 
1913 to 1918 and left without taking a de­
gree. He held several newspaper jobs before 
going in 1926 to New York, where he was 
a reporter for the Evening Post. In 1927 he 
joined Harold Ross’s newly established mag­
azine, The New Yorker, as managing editor 
and staff writer, making a substantial contri- 
bution to setting its urbane tone. He was later 
to write an account of his associates there in 
The Years with Ross (1959).
His first published drawing in the magazine 

appeared in 1931. He considered himself pri- 
marily a writer and had been offhand about 
his sketches. But his friend, the essayist E.B. 
White, noticed their worth and had them used 
as illustrations for their jointly written Is Sex 
Necessary? (1929), a spoof on the then-popu- 
lar earnest, pseudoscientific approach to sex. 
Thurber’s stock characters—the snarling wife, 
her timid, hapless husband, and a roster of 
serene, silently obsërving animals—have be­
come classics of urban mythology.

After Thurber left The New Yorker staff in 
1933, he remained a leading contributor. In 
1940, failing eyesight, the result of a boyhood 
accident, forced him to curtail his drawing, 
and by 1952 he had to give it up altogether as 
his blindness became nearly total.
My Life and Hard Times (1933) is a whimsi- 

cal group of autobiographical pieces; a similar 
collection of family sketches appeared later 
in The Thurber Album (1952). His Fahles 
for Our Time (1940) are deceptively simple 
and charming in style, yet unflinchingly clear- 
sighted in their appraisal of human foibles. A 
play, The Male Animal (1941), written with 
Elliott Nugent, is a plea for academie freedom 
as well as a comedy. His fantasies for children, 
The 13 Clocks (1950) and The Wonderful O 
(1957), are among the most successful fairy 
tales of modem times. The Thurber Carnival 
(1945), a collection of his writings and draw- 
ings, was adapted for the stage in 1960, with 
Thurber playing himself. A further collection, 
Credos and Curios, was published posthu- 
mously in 1962.
b i b l i o g r a p h y . Burton Bernstein, T h u rber (1975, 
reissued 1985), is an authorized biography.
Thurgau (German), French thurgovie, can- 
ton, northeastem Switzerland. It is bordered 
on the north by Lake Constance (Bodensee), 
by the Rhine River on the northwest, and by 
the cantons of Sankt Gallen on the south and 
Zürich and Schaffhausen on the west. With an 
area of 391 square miles (1,013 square km), it 
is divided into three hill masses: one Stretch­
ing along the lake; another inland, bounded 
north by the Thur River and south by its 
affluent, the Murg; and the third at the South­
ern extremity of the canton, merging into the 
pre-Alpine zone of Mount Hörnli. Frauenfeld 
(q.v.) is the Capital.

Inhabited by lake dwellers (the Pfyn culture) 
in prehistorie times, it was later part of the 
Roman province of Raetia for several cen­
turies until ad 450, after which it passed to 
the Alamanni, a Germanic tribe. From the 
8th Century on, it appeared as a political unit, 
extending as far west as the Reuss River and 
as far south as the foot of the Alps. In the later 
Middle Ages the county of Thurgau, already 
much reduced in size, belonged successively to 
the dukes of Zähringen and the counts of Ky- 
burg. With the extinction of the Kyburg line 
in 1264, the county passed to the Habsburgs, 
from whom it was seized by the confederated 
Swiss States in 1460 and thenceforth mied as 
a subject district. In 1798 it became a canton 
of the Helvetic Republic and in 1803 a füll

member of the Swiss Confederation. Its can- 
tonal constitution dates from 1869.

Thurgau is a prosperóus agricultural area 
known for apples and pears and for cider mak­
ing. There are vineyards along the lake and in 
the Thur valley. Industries include printing, 
handicrafts, and the manufacture of textiles, 
shoes, and motor vehicles. The canton is tra- 
versed by two railways with several branch 
lines. The population is mostly German- 
speaking and about two-thirds Protestant and 
orie-third Roman Catholic. Pop. (1989 est.) 
198,371.
thurible, also called cènser, vessel used in 
the Christian liturgy for the buming of aro­
matic incense strewn on lighted coals. Censers 
of terra-cotta or metal were widely used in 
Egypt, in the ancient Middle Eastem civiliza- 
tions, including the Jewish, and in the classical 
world. Because they were destined chiefly for 
religious worship, above all in funeral rites, 
they were often the object of artistic effort. 
The shapes varied. Both an open bowl with 
a handle or with chains for carrying and a 
closed receptacle with openings for smoke to 
escape were known.

The earliest evidence of the thurible in Chris­
tian usage is found in the 4th Century, when 
the Roman emperor Constantine is said to 
have donated several to the Church of San 
Giovanni in Laterano (St. John Lateran) in 
Rome. Their purpose, however, was only to 
add fragrance to the church. The first strictly 
liturgical use in the West dates from the 7th 
Century, when thuribles were employed in rit­
ual gestures of honour for the bishop and the 
book of Gospels. In the course of the centuries, 
the Christian thurible assumed various artistic 
and often highly ornate shapes. Whether in 
the earlier open or the subsequent more closed 
form, it has generally been carried by means 
of three or four chains attached to a central 
ring. In the Eastern liturgies the thurible plays 
a far more prominent role than it does in 
those of the West.
Thuringia, German Thüringen, historie re­
gion and Land (state) of Germany. Thuringia 
Land was re-created just prior to the unifica­
tion of East with West Germany in 1990. It 
was constituted from the former East German 
Bezirke (districts) of Suhl, Erfurt, and Gera 
and from small parts of Leipzig and Halle 
Bezirke. The Land oecupies the southwestern 
portion of what was formerly East Germany 
and covers an area of 6,274 square miles (16,- 
251 square km). The Capital is Erfurt.

Thuringia extends eastward from the Werra 
River (a heädstream of the Weser) into the 
country beyond the Saale River as far as the 
Pleisse and northward from the mountains of 
the Thüringer Wald (Thuringian Forest) and 
the Frankenwald to the foothills of the Harz 
Mountains. Eisenach, Gotha, Erfurt, Weimar, 
Jena, Gera, and Altenburg are towns on the 
west-east axis; Meiningen and Suhl stand in 
the Southwest, Sonderhausen and Nordhausen 
in the north.

The Germanic Thuringians appeared after 
about ad 350 and were conquered by the 
Huns in the second quarter of the 5th Cen­
tury; but by 500 they had established a large 
kingdom Stretching from the Harz Mountains 
to the Danube. As a result of the defeat 
of their king, Irminfrid, at Burgscheidungen 
on the Unstrut River by the Frankish kings 
Theodoric I and Chlotar I in 531, their terri­
tory was reduced to the Harz Mountains and 
Thuringian Forest region and was governed 
by Frankish dukes. In the early 8th Cen­
tury the duchy was divided into countships 
to reassert royal authority, and St. Boniface 
converted the Thuringians to Christianity. In 
908 the Thuringian March (frontier district), 
set up by Charlemagne against the Slavs, was 
seized by Otto, duke of Saxony, whose Son, 
Henry I, duke and German king, halted a 
Magyar invasion of Thuringia at Riade in 933
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and strengthened the defenses of the region. 
After the Saxon royal dynasty had died out in 
1024, the Ludowing family, through Louis the 
Bearded, controlled Thuringia. Louis’ grand- 
son was made landgrave of Thuringia by King 
L othairlllin  1130.

Landgrave Henry Raspë was elected German 
antiking (against Conrad IV) in 1246; he died 
the next year. After a war over the long- 
disputed succession (1256-63), Henry III the 
Illustrious, margrave of Meissen, of the house 
of Wettin, made good his claim and invested 
his son Albert with Thuringia in 1265. It there- 
after remained a possession of the Wettins, 
and in the 15th Century it was divided be­
tween Ernestine Saxony (see Saxon duchies), 
Hesse-Kassel, and several smaller States. Prus- 
sia also received sections of Thuringia at the 
Congress of Vienha) (1814-15) and after the 
Seven Weeks’ War (1866).

In 1920, under the Weimar Republic, sev­
eral old Thuringian tenitories (chiefly the 
Ernestine Saxon duchies) were merged in a 
new Thuringia, a Land (state) of republican 
Germany, with Weimar as its Capital. The 
frontiers remained anomalous: Erfurt was still 
attached to the Prussian province of Saxony; 
there were enclaves belonging to Prussian Sax­
ony or to Prussian Hesse-Nassau surrounded 
by Thuringian territory; and conversely parts 
of Thuringia were enclaved within Prussian 
Saxony. After World War II all Thuringia 
feil to the Soviet-occupied zone of Germany. 
With the administrative dissolution of Prussia, 
an enlarged Thuringia Land was constituted 
within the German Democratie Republic, with 
rationalized frontiers, including the Southwest 
of the former province of Saxony and all 
the former enclaves; the Capital was Erfurt. 
In 1952, however, when the East German 
Länder were dissolved, Thuringia was divided 
between the Bezirke (districts) of Erfurt, Suhl, 
Gera, Halle, and Leipzig. Thuringia was re- 
constituted as a Land in 1990 with boundaries 
similar to those of its post-World War II pre- 
decessor.

Much of southem Thuringia is occupied 
by the picturesque rounded hills of the 
Thuringian Forest. The northern slopes of 
this forest reach elevations of about 3,000 
feet (900 m). The Harz Mountains mark the 
Land's northern border. Lying between the 
Harz (north) and Thuringian Forest (south) 
ranges is the Thuringian Basin (Thüringer 
Becken), a fertile agricultural region whose 
eastward-flowing streams are tributaries of the 
Saale River. Wheat, barley, sugar beets, and 
market vegetables predominate in the basin’s 
agriculture, and orchards and vineyards cover 
the slopes overlooking the Ilm River. Deposits 
of lignite and potash are worked in the north- 
em part of the Thuringian Basin. Extreme 
eastem Thuringia is traversed by the westerly 
offshoots of the Ore Mountains (Erzgebirge), 
while the Rhon Mountains extend into west­
em Thuringia. The southeastem portion of 
the Land belongs to the bleak, mountainous 
region of the Frankenwald and the Vogtland. 
The principal river in Thuringia is the Saale, 
which runs basically northward.

Thuringia’s economy is largely industrial, 
with the principal manufactures being metal- 
working, precision machinery, electrical equip­
ment, textiles, and Chemicals. Glass, wood, 
and toy industries are found in some towns 
of the forest valleys. Erfurt, Jena, Gera, and 
Weimar are the main urban centres in the 
Land. Pop. (1989 est.) 2,723,268.
Thurles, Irish durlas (“Strong Ring Fort”), 
town, County Tipperary, Ireland, on the banks 
of the River Suir. The seat of the Roman 
Catholic archbishopric of Cashel and Emly, 
the town is a marketing centre for a large agri­
cultural area; it has a sugar beet factory, and it
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is a well-known sporting centre. The Knights 
Templars held a 13th-century castle there and 
founded a preceptory. A Carmelite priory ex­
isted from 1300 to 1540; the cathedral (1857— 
75) was built in Romanesque style on the pri­
ory site. Bridge and Black castles are all that 
remain of the Butler family castles. The Abbey 
of Holy Cross, founded for the Benedictines 
and transferred to the Cistercians about 1182, 
has been much restored; and its ruins are well 
preserved. Pop. (1981) 7,352.
Thurloe, John (b. June 1616—d. Feb. 21, 
1668, London), English secretary of state dur­
ing Oliver Cromwell’s Protectorate. His volu-

Thurloe, detail of a portrait by an 
unknown artist; in the National Portrait 
Gallery, London
By courtesy of the National Portrait Gallery, London

minous correspondence provides one of the 
chief historical sources for the Cromwellian 
era.

Thurloe entered politics as secretary to the 
Parliamentary leader Oliver St. John and 
in March 1652 was appointed secretary to 
Cromwell’s Council of State. Soon he be­
came head of a vast intelligence service that 
operated throughout Europe, gathering infor­
mation about Royalist plots to overthrow 
Cromwell’s government. He played a key role 
in the succession of Richard Cromwell as 
Lord Protector in 1658 and sat in the Parlia­
ment of 1659, but his influence waned after 
Cromwell’s fall the same year.

Upon the Restoration of Charles II in May 
1660, he was arrested for high treason; his re­
lease was granted on condition that he provide 
the new government with information on the 
current state of England’s foreign policy.
Thurlow (of Ashfield and Thurlow), Ed­
ward Thurlow, Ist Baron (b. Dec. 9, 1731, 
Bracon Ash, Norfolk, Eng.—d. Sept. 12, 1806, 
Brighton, Sussex), lord chancellor of England 
from June 1778 to April 1783 and from De­
cember 1783 to June 1792, who gained that 
office and continued to hold it under a va- 
riety of prime ministers by supporting the 
extreme conservatism of King George III. He 
was noted more for his great (though often 
venomous) oratory than for his legal wisdom.

Called to the bar in 1754, Thurlow became 
king’s counsel in 1762, a member of the 
House of Commons in 1765, solicitor gen­
eral in 1770, and attomey general in 1771. 
The post of attomey general was a reward for 
his prosecution of the publisher and printers 
of the pseudonymous “Junius” letters (1769-
72) attacking George III and several leading 
politicians. Later he defended the British slave 
trade and absolutist mie of the North Amer­
ican colonies. Thurlow made many political 
enemies, among them Charles James Fox, 
who secured his temporary removal from the 
lord chancellorship in 1783, and William Pitt, 
the Younger, who came to regret restoring 
him to office. As lord chancellor, he incurred

Prime Minister Pitt’s hatred by his conserva­
tive obstructionism in the House of Lords; Pitt 
finally compelled him to retire in 1792 and 
thereupon strengthened the principle of Cabi­
net solidarity. From his student days Thurlow 
was a friend of the poet William Cowper, and 
he provided financial aid to two other men of 
letters, George Crabbe and Samuel Johnson. 
Chancellor Thurlow, by Robert Gore-Browne, 
appeared in 1953.
Thurmond, (James) Strom (b. Dec. 5,1902, 
Edgefield, S.C., U.S.), American politician, a 
prominent States’ rights and segregation advo­
cate who ran for the presidency in 1948 on 
the Dixiecrat ticket and afterward became a 
longtime member of the U.S. Senate.

Thurmond graduated from Clemson College, 
Clemson, S.C., in 1923. He taught school for 
six years and was admitted to the bar in 1930. 
He then served as a city and county attomey 
until 1938 and was also a state senator (1933— 
38) and a circuit court judge (1938-41). Thur­
mond emerged from his military service in 
World War II a highly decorated lieutenant 
colonel. He was elected governor of South Ca­
rolina in 1946 and proceeded to initiate several 
liberal reforms, including a notable expansion 
of the state educational system. At the Demo­
cratie National Convention of 1948, however, 
Thurmond led the bolt of Southern delegates 
angry over the civil rights plank in the party 
platform. The Southerners formed the States’ 
Rights Democratie Party—popularly known 
as the Dixiecrats—and nominated Thurmond 
as their presidential candidate. He won 39 
electoral votes.

Elected by write-in vote to the Senate in 
1954, Thurmond quickly established himself 
in the Southern conservative mold as a vig­
orous Champion of increased military power 
and spending and an archfoe of civil rights 
legislation. He was reelected in 1960, but in 
1964 he again left the Democratie Party in 
support of the conservative Republican presi­
dential nominee, Barry Goldwater. Reelected 
as a Republican in 1966, 1972, 1978, and 
1984, he continued to seek Southern conserva­
tive support for the GOP. In 1980 he became 
chairman of the Senate Judiciary Committee, 
and in 1981 he was elected president pro tem­
pore of the Senate.
Thurn and Taxis postal system, imperial 
and, after 1806, private postal system oper­
ated in westem and central Europe by the 
noble house of Thum and Taxis. At least 
two early ancestors o f the family, then called 
Tassis, had operated Courier services in the 
Italian city-states from about 1290, but the 
family’s important postal activities began with 
Franz von Taxis, who served as postmaster to 
the Holy Roman emperor Maximilian I from 
1489 and to Philip I of Spain from 1504. Von 
Taxis secured the right to carry both govem- 
ment and private mail throughout the Holy 
Roman Empire and in Spain for a fee and 
thereby founded the first public-access mail 
service. Taxis hired many relatives to operate 
his vast network, and the family was granted 
a patent of nobility by Maximilian I in 1512. 
For the next 355 years, branches of the fam­
ily operated local and national postal services 
in Spain, Germany, Austria, Italy, Hungary, 
and the Low Countries (now The Nether­
lands, Belgium, and Luxembourg), working 
both with and against other couriers. The 
family employed up to 20,000 messengers not 
only to carry mail but also to deliver newspa­
pers. From 1852 they issued postage stamps. 
The last Thum and Taxis postal system was 
purchased and nationalized by the Prussian 
government in 1867. A coiled hom, part of 
the family’s coat of arms, remains a Symbol 
of many European postal services.
Thurneysen, Rudolf (b. March 14, 1857, 
Basel, Switz.—d. Aug. 9, 1940, Bonn), Ger­
man iinguist and Celtic scholar who was one

of the first to use the principles of modern his­
torical linguistics in the field of Celtic studies. 
He was also an excellent Latinist.

Thurneysen taught at the universities of Jena 
(1885-87), Freiburg (1887-1913), and Bonn 
(1913 until the end of his academie career). 
He is known for a wide range of contributions 
to the study of Old Irish linguistic, literary, 
and legal history; and indeed he is usually con­
sidered to have been the greatest scholar ever 
in these fields. His best known work is Hand­
buch des Altirischen, 2 vol. (1909; A Gram- 
mar of Old Irish). Other major works include 
Die irische Helden- und Königssage bis zum 
17.ten Jahrhundert (1921; “The Irish Sagas of 
Heroes and Kings Until the 17th Century”) 
and Das Keltische Recht (1935; “Celtic Law”).
Thurnwald, Richard (b. Sept. 18, 1869, 
Vienna—d. Jan. 19, 1954, Berlin), German 
anthropologist and sociologist known for his 
comparative studies of social institutions.

Thumwald’s views on social anthropology 
grew out of his intimate knowledge of various 
societies gained during field expeditions to the 
Solomon Islands and Micronesia (1906-09 
and 1932), New Guinea (1912-15), and East 
Africa (1930). Among his earlier ethnographic 
works is Bdnaro Society (1916), dealing with 
kinship and social Organization in a New 
Guinea tribe. Though he taught briefly at sev­
eral prominent U.S. universities, his principal 
post from 1924 was at the University of Berlin, 
where he taught anthropology and sociology. 
In 1925 he founded, and for many years 
edited, the Zeitschrift für Völkerpsychologie 
und Soziologie (“Journal of Populär Psychol­
ogy and Sociology”), later retitled Sociologus. 
He also edited joumals of anthropology and 
comparative law.

Thurnwald rejected the influential views on 
social anthropology of the German psychol­
ogist Wilhelm Wundt and the French an­
thropologist Lucien Lévy-Bruhl and generally 
remained apart from the main currents of 
German social anthropology. He believed that 
comparisons of social institutions in different 
societies would reveal their differences and 
thus bring about understanding of the essen­
tial function of each institution. To establish 
sequences of historical development, he made 
comparisons of functional social stmetures.

Thurnwald also explored the interrelation of 
technology with social stmcture and econ- 
omy. One of his most fmitful concepts, su- 
perstratification, deals with changes resulting 
from the introduction of a new group forming 
the lowest Stratum of a society. That concept 
led him into studies of feudalism, the early 
development of kingship, cities, and States, 
and Westem colonial expansion. His works 
include Die menschliche Gesellschaft in ihren 
ethnosoziologischen Grundlagen (5 vol., 1931— 
35; “Human Society in its Ethnosociological 
Foundations”), Economics in Primitive Com- 
munities (1932), Black and White in East 
Africa (1935), and Aufbau und Sinn der Völk­
erwissenschaft (1948; “Stmcture and Meaning 
of Populär Knowledge”).
Thurrock, district (borough), county of Es­
sex, England, lying on the north bank of the 
River Thames, with an area of 63 sq mi 
(163 sq km). Its southem part was largely 
reclaimed from the Thames marshes by im­
migrant Dutch workers. Thurrock was origi­
nally a fishing village but eventually became a 
river port for London’s hay and grain market. 
At West Tilbury, Elizabeth I made her well- 
known speech to her troops in 1588 at the 
time of the threatened invasion by the Span- 
ish Armada. The nearby Tilbury Docks were 
built (1884-86) on what had been uninhab- 
ited marsh. Thurrock’s industries now stretch 
along the Thames and include soap and mar­
garine works, cement works, and timber yards. 
At the eastem end of the district are huge oil 
refineries at Shell Haven and Coryton. Pop. 
(1984 est.) 124,400.



Thursday, fifth day of the week (q.v.).
Thursday Island, island in the Torres Strait 
off northern Queensland, Australia. It is sur- 
rounded by Prince of Wales, Friday, Good’s, 
Hammond, Wednesday, and Hom islands, 
and it is the administrative centre for the 
area. The principal town is Port Kennedy, on 
the eastem shore. The mixed population of 
Malays, Chinese, Japanese, and Melanesians 
are engaged mainly in pearling and trochus 
and bêche-de-mer (sea cucümber) fishing. The 
island has an area of VU square miles (3 
square km) and a maximum elevation of 
374 feet (113 m). With its neighbours, it 
was annexed to Queensland in the 1870s and 
was proclaimed a municipality in 1912. Pop. 
(1981) 2,283.
Thurso, town (“burgh”) and Atlantic Ocean 
seaport, Caithness district, Highland region, 
Scotland, and the most northerly town on the 
Scottish mainland. It was the centre of Norse 
power on the mainland before the Norse in- 
vaders were defeated (Battle of Largs, 1263). 
It was made a free burgh in 1633. To the 
west are the mins of the palace of the bishop 
of Caithness, and at Dounreay is a nuclear 
power station, work at which was responsible 
for a considerable influx of population after 
1954. Thurso is the northern terminus of the 
Scottish railway system. Pop. (1981) 8,896.
Thurston, Howard (b. July 20,1869, Colum- 
bus, Ohio, U.S.—d. April 13, 1936, Miami), 
American magician who led the largest magie 
show in history.

Thurston was originally a card manipula­
tor and toured the world (1904-07) with a 
full-evening show. He retumed to the United 
States to become successor to Harry Kellar, 
the leading American magician. For more 
than 20 years he toured with a three-hour 
show and became best-known for his large 
stage illusions, such as the “floating lady.” In 
1931 he shortened his program to appear as 
the stage attraction at motion-picture theatres. 
He wrote My Life of Magic (1929).
Thurston, Lorrin A(ndrews) (b. July 31, 
1858, Honolulu—d. May 11, 1931, Hono­
lulu), leader of Hawaiians who opposed the 
monarchy and favoured U.S. annexation of 
the islands.

Thurston was the son of American mission- 
aries in Hawaii. He attended Oahu College 
and then studied law with the attomey general 
of Hawaii. In 1880 Thurston went to the U.S. 
mainland to complete his legal education at 
Columbia University. He retumed to Hawaii 
in 1883 and established a law practice there.

Thurston began his long involvement with 
Hawaiian politics in 1886, when he was elected 
to the Hawaiian legislature. He quickly be­
came an outspoken proponent of reform; he 
advocated a reduction in monarchical power 
and an end to official cormption. When the 
reform efforts failed, he became a leader in 
the 1887 revolution. He helped draft a new 
constitution, and he joined the powerful re­
form Cabinet as minister of the interior.

In 1890, as native Hawaiians rallied around 
King Kalakaua, Thurston and other reformers 
were forced out of office. He retained his seat 
in the legislature until 1892, when he went 
to Washington in an effort to facilitate U.S. 
annexation. Back in Hawaii in 1893, he was 
a central figure in the revolution that toppled 
Queen Liliuokalani. Thurston helped set up 
a provisional government and then retumed 
to the U.S. mainland to win support for the 
new government and to continue his work 
for annexation. In May 1893 Thurston was 
appointed envoy to the United States.

Back in Hawaii the following year, Thurston 
helpled draft the constitution of the Republic 
of Hawaii. The remainder of his political ca­
reer—until 1898—was highlighted by his suc­
cessful efforts on behalf of annexation and his 
support for Hawaiian backing of the United

States during the Spanish-American War. 
From 1898 to his death, Thurston devoted 
himself to business. He owned and operated 
the Honolulu Advertiser and worked energet- 
ically to develop the tourist and pineapple 
industries.
Thurstone, L(ouis) L(eon) (b. May 29,
1887, Chicago—d. Sept. 29, 1955, Chapel 
Hill, N.C., U.S.), American psychologist who 
was instrumental in the development of psy- 
chometrics, the science that measures mental 
functions, and who developed Statistical tech­
niques for multiple-factor analysis of perfor­
mance on psychological tests.

Thurstone was originally interested in math­
ematics and engineering. He studied electri­
cal engineering at Comell University, Ithaca, 
N.Y., and worked briefly as an assistant to 
Thomas Edison before taking a teaching post 
at the University of Minnesota in Minneapo- 
lis (1912). He became interested in the psy­
chology of leaming and received his Ph D. 
in psychology from the University of Chicago 
in 1917. He held a position as chairman of 
the department of psychology at the Carnegie 
Institute of Technology until 1924, when he 
retumed to the University of Chicago as as- 
sociate professor of psychology and became a 
füll professor three years later. In 28 years at 
the University of Chicago, he established the 
Psychometrie Laboratory there, helped found 
the Psychometrie Society, and produced many 
important articles and books.

Thurstone was especially concemed with the 
measurement of people’s attitudes and intelli­
gence. His criticisms of existing testing meth- 
ods appeared in The Reliability and Validity 
of Tests (1931). He attacked the concept of 
an ideal “mental age,” then commonly used 
in intelligence testing, advocating instead the 
use of percentile rankings to compare per­
formance. He also developed a rating scale 
for locating individual attitudes and opinions 
along a continuüm between extremes.

His principal work, The Vectors of Mind 
(1935), presented Thurstone’s method of fac­
tor analysis to explain correlations between 
results in psychological tests. Thurstone re­
jected the idea that any one factor had more 
general application than others and evaluated 
all factors influencing performance on a given 
test at one time, devising new Statistical tech­
niques to perform the factor analysis. His stud­
ies of intelligence using these techniques led 
to the Primary Mental Abilities Test (1938), 
which measured such components of human 
intelligence as reasoning ability, word fluency, 
verbal comprehension, facility with numbers, 
spatial visualization, and rote memory. Mul- 
tiple-Factor Analysis (1947), his other major 
work, was an extensive rewriting of Vectors.

In 1952 Thurstone moved his laboratory for 
psychological measurement from Chicago to 
the University of North Carolina, Chapel Hill, 
where he served as professor of psychology 
until his death.
Thusuros (Tunisia): see Tawzar.
Thutmose, also spelled thothmes, or tuth- 
mosis, name öf the kings of Egypt grouped 
below chronologically and indicated by the 
Symbol«.
• Thutmose I (fl. 2nd millennium bc), 18th- 
dynasty king of Egypt (reigned 1493-c. 1482 
bc) who expanded Egypt’s empire in Nubia 
(the modern Sudan) and also penetrated deep 
into Syria.

Although Thutmose was the son of a non- 
royal mother, he strengthened his claim to the 
throne by marrying his predecessor’s daugh­
ter, probably some time before his accession. 
He also possibly was associated with his pre- 
decessor as coregent for an unspecified period, 
as is attested by a chapel found at Thebes. 
On his accession day, he communicated his 
new titulary and coronation in a letter to the 
viceroy of Nubia.

747 Thutmose II

In his second year Thutmose led a river- 
bome expedition deep into Nubia, beyond his 
predecessor’s frontier. As shown by inscrip- 
tions carved along the way, he thrust past the 
Fourth Nile Cataract and set up a new bound- 
ary at Kanisa Kurgus. The venture is attested 
by the biographies of two Upper Egyptians 
who were among the forces that made the 
campaign. One reason for the deep thrust into 
Nubia was the land’s rich gold deposits, which 
were intensely exploited during the 18th dy­
nasty. Another motivation was the fact that 
a hostile Kushite kingdom, centred near the 
Third Cataract, had seriously menaced Egypt 
during the 17th dynasty.

After his Nubian war Thutmose penetrated 
to the Euphrates River in the vicinity of Car- 
chemish in Syria as he continued the pur- 
suit of the Hyksos, Asiatic invaders who had 
recently dominated Egypt. One of the texts 
from Nubia States that already before the Syr­
ian foray, Thutmose claimed the Euphrates 
as his border. Although no evidence of earlier 
campaigns survives, the Nubian text implies 
that deep penetration of Syria had already oc- 
curred.

Within Egypt, Thutmose thoroughly reno- 
vated the Middle Kingdom temple of Amon 
at Thebes. He erected an enclosure wall and 
two pylons at the westem end, with a small 
pillared hall in between. Two obelisks were 
added in front of the outer pylon. Thutmose 
created the axial temple, which became Stan­
dard for the New Kingdom.

Two crown princes predeceased the king. 
One had become commander of the armies 
and was assigned to Memphis, near modem  
Cairo, which in the New Kingdom became a 
military operations centre. Thutmose set the 
example for later kings, who likewise assigned 
their crown princes to Memphis, where they 
were schooled in the military arts.

Thutmose also was the first king to cut his 
tomb in the Valley of the Tombs of the Kings 
at Thebes, probably to obtain greater security 
for it. It was also he who built the ceme- 
tery workers’ village at Dayr al-Madïnah, in 
westem Thebes, and who probably completed 
the organization of the necropolis staff begun 
by his predecessor. The length of Thutmose’s 
reign is still uncertain, and his highest attested 
date is year nine.
•Thutmose II (fl. 2nd millennium bc), 18th- 
dynasty king of Egypt (reigned c. 1482-1479 
bc) who suppressed a revolt in Nubia, Egypt’s 
territory to the south, and also sent a punitive 
expedition to Palestine against some Bedouins.

Thutmose was bom to Thutmose I, his pre­
decessor, by a sister of his father’s queen. He 
married his fully royal half-sister, Hatshepsut, 
to solidify his claim to the throne. According 
to an inscription from Aswan dated year one, 
a chief from northern Kush, around the Sec­
ond Nile Cataract, fomented a revolt against 
Egyptian suzerainty and threatened the gar- 
risons stationed in Nubia. The king dispatched 
a force with orders to quell the rebels and 
execute their males. One of the chief’s sons 
was brought captive to Egypt, probably to be 
Egyptianized and retumed to his country as a 
cliënt mier. Some time later, as shown by the 
biography of one of the soldiers who had ac- 
companied his father, Thutmose II sent forces 
against some Bedouins in southem Palestine.

Besides these references, little is known of 
Thutmose U’s reign. His name appears on a 
few Upper Egyptian and Nubian monuments, 
but it perhaps was ordered cut by his son, 
Thutmose III. In westem Thebes he built a 
small funerary temple, which his son later 
enlarged. No tomb has been positively identi­
fied as belonging to Thutmose II, although his 
mummy was discovered reburied in the royal 
cache.
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By a woman of his harem, Thutmose II left 
a son who was still very young at his father’s 
death. As indicated by the king’s chief archi­
tect, although the young prince was elevated 
to the throne, it was his stepmother and re­
gent, Hatshepsut, who governed Egypt.

There is doubt concerning the length of 
Thutmose II’s reign. Only his first year is posi- 
tively attested, although around 1900 a scholar 
claimed to have seen an inscription dated 
year 18. This text has never again been seen, 
however, and most modern scholars doubt its 
validity.
•Thutmose III (d. 1426 b c ), Egyptian king 
of the 18th dynasty (reigned 1479-26 b c ), 
often regarded as the greatest of the rulers 
of ancient Egypt. Thutmose III was a skilled 
warrior who brought the Egyptian empire to

Thutmose III smiting the Asiatics, detail of a 
limestone relief from the Temple of Amon at Karnak, 
Egypt, 15th Century bc
Hirmer Fotoarchiv, Munich

the zenith of its power by conquering all of 
Syria, Crossing the Euphrates to defeat the 
Mitannians, and penetrating south along the 
Nile to Napata in the Sudan. He also built a 
great number of temples and monuments to 
commemorate his deeds.

Thutmose’s minority. Thutmose III was the 
son of Thutmose II; his mother was one of the 
king’s minor wives or concubines, named Isis. 
Since there was no prince with a better claim 
to the throne, the boy was crowned king on 
the early death of his father; he was about 10 
at the time and was betrothed to the heiress, 
his half-sister Neferure. Neferure’s mother, 
Hatshepsut, the daughter of Thutmose I and 
wife and sister of Thutmose II, acted as re­
gent. In the second year of his reign this 
strong-minded and ambitious woman herseif 
assumed the attributes, dress, and insignia of 
a king and to all intents and purposes reigned 
in his stead. As one of her courtiers says, “she 
directed the affairs of the whole land according 
to her wishes.” Still, Thutmose was given an 
education befitting his royal station. He was 
taught all military skills, especially archery, 
which he demonstrated in public display, and 
horsemanship, in which he showed consider­
able prowess. He was later to boast that none 
among his followers could equal him in phys­
ical strength and in marksmanship.

As he grew up, Thutmose may even have 
been entrusted with command of the army on 
campaign in Nubia; whether he also fought in 
Palestine is doubtful. His grandfather Thut­
mose I had penetrated into northern Syria; 
Thutmose II, though far from a weakling, had 
not followed this success, and Hatshepsut, as

a woman, may have been unwilling to send 
an army into the field. Thus, through inac- 
tion, Egyptian influence in Syria and Palestine 
had declined. The sons and grandsons of the 
Syrian princes who had surrendered to Thut­
mose I no longer sent tribute, and the king of 
Mitanni, a powerful Mesopotamian kingdom 
with its Capital beyond the Euphrates, was 
able to extend his control westward to the 
Mediterranean.

In the 22nd year of Thutmose’s reign, a 
formidable coalition was formed against Egypt, 
led by the king of Kadesh in northern Syria, 
and no doubt supported by the Mitanni. At 
this moment of crisis Hatshepsut died. Her 
death was opportune; whether her nephew was 
responsible is a matter of surmise only, but 
later in his reign he decreed that her name be 
obliterated on all her monuments, her statues 
smashed, and her figure erased from reliefs.
Military campaigns. After a few months’ 

preparation the king was ready to march at 
the head of his army. The first campaign 
is recorded in some detail on the walls of 
the temple he built at Karnak in Thebes, 
which depict the march io Gaza and thence 
to Yahmai south of the Carmel Range, the 
council of war, and the king’s bold decision 
to surprise the enemy encamped at Megiddo, 
northeast of Carmel and about 18 miles (29 
km) southeast of the modern city of Haifa. 
Thutmose’s approach was by the route least 
expected—a narrow défilé over the mountain. 
It was successful. The enemy was defeated, 
and Megiddo was taken after a siege of eight 
months. In subsequent campaigns, which are 
less fully described in the annals, ports on the 
Phoenician coast were converted into Egyp­
tian supply bases, and Kadesh and other cities 
in the al-Biqä‘ (Bekaa) Valley were taken.

In the 33rd year of Thutmose’s reign, the 
time was at last ripe for his most audacious 
move, an attack on the kingdom of Mitanni 
itself, which had grown stronger since the day 
when Thutmose I had taken its army by sur­
prise. Thutmose planned the campaign well; 
pontoon boats were transported across Syria 
on oxcarts for the Crossing of the Euphrates 
River. The ensuing encounter, which must 
have taken place on the eastem bank, is not 
described by the annalist; it resulted in the 
precipitate flight of the Mitannian king and 
the capture of 30 members of his harem and 
some hundreds of his soldiers. Triumphantly, 
Thutmose set up his commemorative inscrip­
tion by the river’s edge, next to that of his 
grandfather Thutmose I. It was his farthest 
point of advance. On the homeward joumey 
he also hunted elephant in the land of Niy, 
in the Orontes Valley, and on his retum he 
celebrated a great tri u mph at Thebes and ded­
icated prisoners and booty to the temple of 
the state god Amon.

In later campaigns (there were 17 in all), 
Thutmose III was content to consolidate what 
he had won and to lay the foundations of 
an imperial Organization of his Asian posses- 
sions. Native miers, members of local ruling 
dynasties, were heneeforward set to govem 
their own territories as vassals of Egypt and 
were bound by solemn oath to keep the peace, 
render annual tribute, and obey the Egyp­
tian representative in the region, the “overseer 
of foreign lands.” Their sons were sent as 
hostages to Egypt and educated at court, so 
that in due course they might retum to rule 
their inheritance, Egyptianized in outlook and 
sympathies. Fortresses were built, and Egyp­
tian garrisons were stationed at key points 
along the coast and in the highlands.

To the south, Thutmose reaffirmed the 
Southern boundary of Egyptian domination 
over Nubia as far as Kanisa Kurgus, and at 
Napata, near the Gebel Barkal, he built a 
temple to Amon, tte thoroughly subdued the 
turbulent Nubian tribes and employed many 
of them in the gold mines, which from his 
reign on became the basis of Egyptian wealth

in foreign exchange with the princes of west­
em Asia. For the last 12 years of his reign, 
he was content to enjoy the fruits of his vic­
tories. The tribute of Syria and Palestine and 
of the Sudan poured into his treasury; the an­
nals list huge quantities of timber and metal 
ores, cattle, and grain delivered by the con­
quered. Minoan Crete and Cyprus, Babylonia, 
Assyria, and the Hittites sent gifts. The tombs 
of high officials of the reign are decorated 
with scenes depicting the reception of foreign 
envoys coming from places as far away as the 
Aegean and the Greek mainland to lay their 
rich and exotic gifts at the feet of the pharaoh. 
The prestige of Egypt had never been so high.
Adornment of Egypt. The new prosperity 

was reflected in the remarkable program of 
building undertaken by the king’s architects. 
The Temple of Amon at Karnak in particu­
lar was enlarged and enriched by many new 
buildings and a number of obelisks. Two of 
the splendid granite obelisks that he erected 
there are now in Istanbul and Rome; of the 
two, now known as Cleopatra’s Needles, with 
which he adomed the temple of the sun-god at 
Heliopolis, one is in New York City’s Central 
Park and the other on the Thames embank- 
ment in London. During his reign art and 
craftsmanship received new impetus from his 
patronage. The exotic birds, beasts, and plants 
that he brought back from his campaigns in 
Asia are depicted on the walls of his Festi­
val Hall at Karnak; among the gifts sent him 
from abroad were a live bear, an elephant, a 
giraffe, and “birds that give birth every day”— 
probably domestic hens, which were rare in 
the Middle East at that time.

During the last year of his life, feeling his 
strength failing, Thutmose appointed his son 
Amenhotep II, the son of his second wife, 
Hatshepsut’s daughter Meryetre, as coregent. 
When he died, in 1426 b c , he was laid to 
rest in a remote corner of the Valley of the 
Tombs of the Kings in westem Thebes. Along 
with many other royal burials, this tomb was 
later looted by robbers; the mummy of the 
pharaoh was one of those discovered in 1889, 
in a hiding place where the priest-kings of the 
2 Ist dynasty had hidden them for safety. Of 
the rich fumiture that must originally have 
been placed in the tomb, only a few fragments 
were found. His mortuary temple, which was 
built on a terrace at Dayr al-Bahri beside that 
of Hatshepsut, was discovered in 1962.

Nearby , the burial place of three members of 
his harem was found; judging by their names, 
they were Syrian princesses, and though of 
minor rank their jewelry and equipment were 
extremely lavish.

Of all the kings of ancient Egypt, Thutmose 
III is perhaps the one who, for the modern his­
torian, most nearly comes to life. His records, 
though couched in the boastful and extrava­
gant terms thought befitting a pharaoh’s ex­
ploits, leave little doubt not only of his ability 
as a soldier and a statesman but also of his 
abilities as an athlete and a hunter of lion, 
wild cattle, and elephant. From his mummy it 
is known that he was a small man, not above 
five feet three inches in height. His statues 
show a resolute face with a large, high-bridged 
nose and pleasantly smiling mouth.

His fame lived after him. His name, inscribed 
on countless amulets, was thought to bring 
power and protection to the wearers. A pop­
ulär hymn celebrating his triumphs became a 
model for later paeans of victory; in it the god 
Amon-Re says:
I set thy glory and the fear of thee in all lands,
and the terror of thee as far as the four supports
of the sky. . . . the rulers of all foreign countries
are gathered together within thy grasp. I stretch
out my hands to bind them for thee.

(M.S.D.)
b i b l i o g r a p h y . There is no separate life of Thut­
mose III. His career and achievements are de­
scribed in some detail in general histories such as



J.H. Breasted, A  H is to r y  o f  E g y p t f r o m  th e  E a rlies t 
T im e s  to  th e  P ersia n  C o n q u est (1905, reprinted 
many times); and, more recently, A.H. Gardiner, 
E g y p t o f  th e  P h a ra o h s  (1961). The newly revised 
edition of T h e C a m b rid g e  A n c ie n t H is to ry , vol. 
2, part 1 (1971), contains chapters by William C. 
Hayes on the early part of the 18th dynasty; and 
by Margaret S. Drower on the Egyptian Challenge 
and Egypt in Asia. The bibliographies to these 
chapters are very full. The text of Thutmose’s 
annals and other inscriptions may be found in 
J.H. Breasted (ed.), A n c ie n t R eco rd s  o f  E g yp t, vol. 
2 (1906, reissued 1962). For a better translation 
of the more important texts, see J.B. Pritchard, 
A n c ie n t N ea r  E a ste rn  T ex ts  I llu s tra tin g  th e  O ld  
T estam en t, 3rd ed. with suppl. (1969).
•Thutmose IV (fl. 2nd millennium b c ), 
18th-dynasty king of Egypt (reigned MOO­
IS T  b c ), who secured an alliance with the 
Indo-European-led Mitanni Empire of north- 
em Syria and ushered in a period of peace at 
the peak of Egypt’s prosperity.

Thutmose IV was the son of his predeces­
sor’s chief queen. As prince, he was assigned 
to the military operational base at Memphis, 
near modem Cairo, where he spent his leisure 
time in hunting and sports near the pyramids 
on the westem desert. During a rest near the 
great Sphinx, he dreamed that the god Horus, 
whom the sphinx was believed to represent, 
asked him to free it of sand which had drifted 
around it, in retum for which he would be­
come pharaoh. Based upon this dream, it has 
been suggested that Thutmose was not the 
heir apparent and that he succeeded after an 
elder brother’s death, using the dream as di­
vine sanction of his mie.

As king, Thutmose made an armed tour of 
Syria-Palestine, during which he quelled some 
minor uprisings. Sensing the growing menace 
of the Hittite Empire in Asia Minor, he ini- 
tiated lengthy negotiations with the Mitanni 
Empire, Egypt’s former foe in Syria, which 
culminated in a peace treaty between the two 
powers, cemented by a royal marriage between 
a Mitanni princess and the king. Gifts also 
were exchanged and the city of Alalakh (mod­
em A^ana in Southern Turkey), was ceded 
to Mitanni. A long peace marked by friendly 
relations ensued between the two States.

In the eighth year of his reign, Thutmose 
leamed of a revolt by a desert chieftain in 
Lower Nubia (in the modem Sudan). He 
swiftly gathered and led his army with a river­
horne force and defeated the rebels, who prob­
ably had endangered the rich gold country of 
eastem Nubia.

A surviving scarab delimits Thutmose’s em­
pire from Karoy, deep in Nubia, to Naharin, 
the border with Mitanni. During the remain- 
der of his peaceful reign, Thutmose erected at 
Thebes the large obelisk that now stands be­
fore the church of St. John Lateran in Rome.

Thutmose IV, detail of a gray granite 
sculpture, 15th Century bc; in the Egyptian 
Museum, Cairo
By courtesy of the Egyptian Museum, Cairo; photograph, 
Hirmer Fotoarchiv, München

In westem Thebes, he built a small but fine 
mortuary temple, and he also left memorials 
at Memphis, the residence of his youth.

During his reign Thutmose showed some per­
sonal devotion to the Aten, which featured in 
his grandson’s religious revolution, but there 
is no evidence of any hostility between the 
king and the priesthood of Amon. The art of 
his reign likewise reveals the start of tenden- 
cies which later led to the Amama style of his 
grandson.

Thutmose died after a reign of about nine 
years and was succeeded by his son, Amen­
hotep III. His tomb was found in 1903, with 
some of its fumiture in place.
Thy (region, Denmark): see Vendsyssel-Thy. 
Thyatira (Turkey): see Akhisar.
Thylacosmilus, extinct genus of carnivorous 
marsupials found as fossils in Pliocene de- 
posits in South America (the Pliocene epoch 
began 5.3 million years ago and ended 1.6 
million years ago). Thylacosmilus was as large 
as a jaguar, and the short skull supported a 
pair of very long and powerfully developed ca- 
nine teeth that fit into a well-developed flange 
in the chin region of the lower jaw and were 
used for stabbing prey. Thylacosmilus became

Thylacosmilus skull
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor

extinct when the land connection between 
North and South America was reestablished, 
providing a bridge for the more advanced 
large North American camivores, with which 
Thylacosmilus could not compete. To a re- 
markable degree, Thylacosmilus paralleled the 
evolution of the sabretoothed tigers.
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thyme (Thymus vulgaris), pungent herb of 
the mint family (Lamiaceae, or Labiatae), the 
dried leaves and flowering tops of which are 
used to flavour a wide range of foods, includ­
ing poultry, stuffings, fish, eggs, meats, butter, 
sauces, soups, sausages, salads, vegetables, cot­
tage and cream cheeses, fresh tomatoes, and 
pastas. It is one of the herbs used to flavour 
Benedictine liqueur. Thyme is a characteris­
tic seasoning in the traditional English dish 
jugged hare. Bees are fond of thyme, and 
thyme honey of Sicily has been famous for 
hundreds of years. In ancient Greek temples, 
thyme was bumed as incense. Pliny the Elder 
referred to it as a fumigant.

The plant is a small, low-growing shrub with 
curled leaves. Thyme is native to southem 
Europe, the Mediterranean region, Asia Mi­
nor, and Central Asia and is also cultivated 
in North America. Dried thyme leaves are 
greenish brown in colour and have a fragrant 
odour when crushed. The taste is warm and 
pungent.
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Thyme contains about 1 percent essential 
oil, the principal component of which is thy- 
mol, or thyme camphor. Thymol is used in 
the manufacture of perfumes and dentifrices.

Thyme (Thymus vulgaris)
Walter Chandoha

It has antiseptic and anesthetic properties and 
is used as an internal medicine.
Thymelaeales, the mezereum order of di- 
cotyledonous flowering plants, comprising the 
family Thymelaeaceae, with 40 genera of 
shrubs, some trees, and a few herbs, o f nearly 
worldwide distribution.

The order is distinguished by bisexual or 
separate male and female flowers apparently 
without petals but with a petallike, tubular ca- 
lyx (sepals) with four or five spreading lobes. 
Actually, there are 4 to 12 petals in some, 
but they are usually reduced to scales at the 
mouth of the calyx tube. There are usually as 
many stamens (male pollen-producing struc­
tures) as calyx lobes, attached to the inner 
surface of the calyx tube in altemate positions 
with the calyx lobes, or there are twice as 
many stamens as lobes in some. The ovary 
is positioned above the attachment point of 
the calyx, and it has one intemal chamber (or 
rarely two) with one ovule per chamber.

The largest genera are Pimelea (80 species), 
Daphne (70 species), Wikstroemia (70 species), 
Lasiosiphon (50 species), Gnidia (100 species), 
Daphnopsis (46 species), Struthiola (40 
species), Dicranolepis (30 species), Gonystylus 
(25 species), Phaleria (20 species), Peddiea (20 
species), Aquilaria (15 species), and Passerina 
(15 species). The nearest relatives of the order 
appear to be the myrtle (Myrtales) and protea 
(Proteales) orders; its origin sterns distantly 
from the rose order (Rosales).

A few species are of horticultural interest. 
These include the leatherwood (Dirca palus­
tris), a shrub one to 1 l/i metres (up to 5 feet) 
high with yellow flowers; the paper tree, or pa­
per bush (Edgeworthia papyrifera), with long 
white fibres from which a thin, strong paper 
can be made; the rice flower (Pimelea ferru-

Leatherwood (Dirca palustris)
John Kohout from Root Resources— EB Inc.
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ginea\ a much-branched, small shrub about 
one metre high, often grown as a greenhouse 
plant; and several species of Daphne (q.v.), the 
most important ornamental genus.
thymine, organic compound of the pyrimi- 
dine family that is a constituent of deoxyri- 
bonucleic acid (DNA). DNA, along with RNA 
(ribonucleic acid), regulates hereditary char- 
acteristics in all living cells. Like the other 
nitrogenous components of nucleic acids, 
thymine is part of thymidine, a corresponding 
nucleoside (a structural unit composed of a 
nitrogen compound and a sugar), in which it 
is chemically linked with the sugar deoxyri- 
bose. It is also part of thymidylic acid, a nu- 
cleotide (a larger structural unit composed of 
a nucleoside and phosphoric acid), which is a 
phosphate ester of thymidine. The nucleotide, 
the nucleoside, or thymine itself may be pre­
pared from DNA by selective techniques of 
hydrolysis.
thymus, pyramid-shaped lymphoid organ 
that, in humans, is immediately beneath the 
breastbone at the level of the heart. The organ 
is called thymus because its shape resembles 
that of a thyme leaf.

Unlike most other lymphoid structures, the 
thymus grows rapidly and attains its greatest 
size relative to the rest of the body during fetal 
life and the first years after birth. Thereafter, 
it continues to grow, but more slowly than 
the other organs. At the onset of puberty, the 
thymus begins a slow process of shrinking. 
This gradual diminution in size continues for 
the rest of the individual’s life.

The thymus is divided into two lobes, lying 
on either side of the midline of the body, and 
into smaller subdivisions called lobules. It is 
covered by a dense connective-tissue capsule, 
which sends fibres into the body of the thymus 
for support. The thymus tissue is distinguish- 
able into an outer zone, the cortex, and an 
inner zone, the medulla.

The organ is composed principally of two 
types of cells, called, respectively, lympho­
cytes (see lymphocyte) and reticular cells. The 
reticular cells form a loose meshwork, as in a 
lymph node, while the spaces between them 
are packed with lymphocytes. The cortex, 
characterized by its heavy lymphocyte con- 
centration, is the site of much lymphocytic 
Proliferation. Proliferation of lymphocytes in 
the thymus is distributed evenly throughout 
the cortex, instead of in germinal centres, 
as occurs in other lymphoid tissue. Some of 
the daughter cells—called T (thymus-derived) 
cells—that are produced in the cortex migrate 
to the medulla, where they enter the blood- 
stream through the medullary veins, adding to 
the lymphocytes seen in the peripheral blood 
and the lymphoid organs.

During the involution, or shrinking, of the 
thymus the cortex becomes thin. Lymphocytes 
disappear and are replaced by fat tissue from 
the partitions between the lobules. The pro­
cess of involution is never complete, and the 
bits of thymus tissue that remain are probably 
sufficiënt to maintain its function.

The functions of the thymus that have so far 
been observed relate chiefly to the newbom. 
Removal of the organ in the adult has little 
effect, but when the thymus is removed in the 
newbom, T cells in the blood and lymphoid 
tissue are depleted, and failure of the im­
mune system causes a gradual, fatal wasting 
disease. The animal whose thymus has been 
removed at birth is less able to reject foreign- 
tissue grafts or to make antibodies to certain 
antigens. Moreover, certain parts of the white 
pulp of the spleen and lymph nodes are much 
reduced in size. These results demonstrate 
that the T cells produced in the thymus and 
transported to the lymphoid tissues are crucial 
elements in the development of immunity.

It is known that most of the lymphocytes 
that are produced in the thymic cortex die 
without leaving the organ. Since those T cells 
that do leave the thymus are equipped to re- 
act against foreign antigens, it is assumed that 
the thymus destroys lymphocytes that would 
engage in an autoimmune reaction—that is, 
would react against the individual’s own tis­
sues.

The thymus differs structurally from other 
lymphoid organs in that it does not have lym- 
phatic vessels draining into it. It is not a filter 
like the lymph nodes, which are situated so 
that microorganisms and other antigens are 
exposed to their cells. The thymic lymphocytes 
are sealed off from the rest of the body by a 
continuous layer of epithelial (covering) cells 
that entirely surround the organ. While thus 
sequestered, the lymphocytes differentiate, or 
acquire the capabilities to perform specialized 
tasks. (It has been suggested that hormonal 
functions of the thymus aid in this differentia- 
tion.) Of these specialized lymphocytes, helper 
T cells work synergistically with the thymus- 
independent lymphocytes (B cells) to produce 
antibodies. Cytotoxic T cells directly attack 
invading microorganisms and foreign tissue, 
such as organ transplants.
Thynne, Thomas: see Bath, Thomas Thynne, 
Ist marquess of.
Thyolo, formerly cholo, town, Southern 
Malawi, in the Shire Highlands. The town is 
an administrative and trade centre and pro- 
cesses tea, the principal cash crop of the sur­
rounding agricultural area. Tung and coffee 
are grown locally, and there is experimental, 
diversified contour farming at nearby Konsa- 
lendo. Pop. (1977) 3,381.
thyratron, gas-filied, three-element, hot= 
cathode tube in which the grid Controls only 
the starting of a current and thus provides 
a trigger effect. The normal grid potential is 
negative with respect to the cathode, which 
prevents electrons from flowing to the plate 
and exciting a discharge. At a chosen in­
stant the grid potential is raised enough to 
start a discharge (i.e., the grid signal “trig- 
gers” the discharge), initiating a large flow of 
current through the tube. The discharge stops 
when the anode voltage is sufficiently lowered. 
Thyratron tubes are useful in devices, such as 
rectifiers and inverters, that convert ac (alter- 
nating current) to de (direct current) or vice 
versa.
thyristor, any of several types of transistor 
having four semiconducting layers and there- 
fore three p-n  junctions; the thyristor is a 
solid-state analogue of the thyratron (q.v.) vac­
uum tube. A common form of thyristor is the 
silicon-controlled rectifier (SCR), widely used 
as a component of devices that control motor 
speeds, liquid levels, temperatures, and pres- 
sures.
thyrocalcitonin: see calcitonin.
thyroid function test, any clinical and lab­
oratory procedure that assesses the efficiency 
of the thyroid gland in synthesizing the two 
most active thyroid hormones, thyroxine (T4) 
and triiodothyronine (T3). Nonspecific thy­
roid tests measure the metabolic effects of the 
thyroid hormones (see basal metabolic rate); 
more specific tests measure one aspect or an­
other of the synthesis, release, and transport 
of the thyroid hormones. The latter tests are 
generally based on the fact that thyroid tissue 
selectively concentrates iodine from the blood- 
stream, to incorporate it into the synthesis 
of its hormones. By administering radioactive 
iodine and following it at various steps in 
its metabolic pathway, thyroid activity can be 
determined.

In the radioactive-iodine-uptake test, the Pro­
portion of ingested iodine that is accumulated 
by the thyroid gland is measured. The indi­
vidual tested is usually given an oral dose of

iodine-131 in capsule form, and the fraction 
of this that accumulates in the neck region, 
where the thyroid gland is located, is measured 
24 hours later by a Geiger counter. Uptakes of 
less than 15 percent of the given dose tend to 
be associated with a deficiency of the thyroid 
gland.

To detect possible hyperactivity of the thyroid 
gland, the thyroid-suppression test is useful. 
The test is based on the fact that the admin- 
istration of a thyroid hormone will normally 
cause a decrease in the uptake of radioactive 
iodine by the thyroid gland (negative-feedback 
principle). When the thyroid is overactive and 
enlarged, however, as in Graves’ disease, high 
uptake is maintained. If administration of 
150 micrograms of triiodothyronine daily for 
a week fails to suppress uptake in any one 
subject, Graves’ disease is usually present. See 
also protein-bound iodine test.
thyroid gland, endocrine gland that is sit­
uated in the throat below the larynx (voice 
box); the thyroid secretes hormones vital to 
metabolism and growth. The gland consists of 
two oblong lobes lying on either side of the 
windpipe and connected by a narrow band of 
tissue. The lobes of the gland, as well as the 
band, consist of numerous tiny sacks called 
follicles. The Shell of each follicle is built of 
cells closely packed together and is wrapped in 
a thin membrane covered with a dense mesh 
of blood capillaries, which ensure a steady 
and abundant supply of fresh plasma through 
the membrane to the cells. The space inside 
the follicle is filled with a viscous fluid called 
colloid, in which thyroid hormones are stored 
bound to a protein called thyroglobulin.

Every follicle of the thyroid gland makes 
thyroid hormone and secretes it into the 
bloodstream. Thyroid hormone consists of 
two closely related Chemical substances, 
L-thyroxine (T4, or L-tetraiodothyronine) and 
L-triiodothyronine (T3). Under normal con­
ditions, most of the hormone is made up 
of thyroxine. The raw materials necessary to 
form thyroid hormone are iodine and the 
amino acid tyrosine, both of which are nor­
mally found in a person’s diet. The iodine is 
actively pumped out of the body fluids into 
the thyroid’s follicle cells, which retain and 
concentrate it before secreting both it and thy­
roglobulin into the colloid. The thyroid hor­
mones are then formed by the progressive and 
orderly addition of iodine atoms to tyrosine 
residues found on the molecules of thyroglob­
ulin. The process takes place at the edge of 
the follicle cells next to the colloid. This reac­
tion is followed by the condensation of two of 
the iodinated residues to form thyroxine and 
triiodothyronine, which are then stored in the 
colloid.

In addition to transporting the raw materials 
for thyroid hormone synthesis to the colloid, 
the thyroid cells also remove triiodothyronine 
and thyroxine from the colloid and secrete 
these substances into the bloodstream. They 
do this by detaching the hormones from the 
thyroglobulin proteins that they are bound to. 
The thyroxine and triiodothyronine molecules 
thus freed are small enough to cross the 
cell wall and to enter the blood capillaries 
around the follicle, after which they become 
distributed throughout the entire body.

The thyroid hormones have a number of 
different effects, but their primary action in 
adults is to regulate the oxygen consumption 
of cells (i.e., the metabolic rate of tissues). The 
hormones also lower circulating cholesterol 
levels, an effect for which they have been used 
therapeutically. They are necessary, too, for 
the normal growth and development of chil- 
dren, and their deficiency is associated with 
dwarfism and mental retardation.

The secretion of thyroxine and triiodothyro­
nine is under the control of thyroid-stimulat- 
ing hormone (TSH), which is released from 
the anterior lobe of the pituitary gland. Under



normal conditions, the appropriate level of 
thyroid hormone in the body is readily estab­
lished; this induces the pituitary to stop releas- 
ing TSH. Thus, the level of thyroid hormone 
in the body is kept within a constant range by 
a mechanism in which the effects of thyroid 
hormone and of thyroid-stimulating hormone 
work in closed cycle (feedback mechanism), 
each hormone Controlling the secretion of the 
other.

The thyroid gland is also the site of the pro­
duction of calcitonin, a hormone that buffers 
against undue increases in serum calcium. Hy­
perthyroidism is an abnormal condition char­
acterized by the excessive secretion of thyroid 
hormone; it is usually accompanied by over- 
growth of thyroid tissue. The most common 
type of hyperthyroidism is Graves’ disease 
(q.v.).

For a depiction of the thyroid gland in hu­
man anatomy, shown in relation to other parts 
of the body, see the colour Trans-Vision in 
the propaedia: Part Four, Section 421.
thyroid tumour, any of various benign tu- 
mours (adenomas) or cancerous tumours of 
the thyroid gland. Most thyroid tumours are 
adenomas; these have a wide Variation of cel­
lular pattems, usually having well-developed 
follicles; thus, they are collectively known as 
follicular adenomas. Cancerous thyroid tu­
mours are relatively rare—only about 0.5 per­
cent of all cancer deaths are from this cause. 
Peak incidence occurs at about age 50 and af- 
fects women twice as frequently as men. It is 
speculated that both large doses of radiation to 
the neck area and prolonged hypersecretions 
of thyroid-stimulating hormone from the an­
terior pituitary predispose to thyroid cancer.
thyroiditis, any of many inflammatory dis­
eases of the thyroid gland. Several nonspecific 
types of thyroiditis, both acute and chronic, 
may be caused by any of a number of bacte- 
rial and viral organisms. There are, however, 
two specific, noninfectious types of thyroiditis: 
(1) Hashimoto’s disease (q.v.), or struma lym- 
phomatosa, and (2) granulomatous thyroiditis 
(q.v.), sometimes referred to as giant cell thy­
roiditis, pseudotuberculous thyroiditis, or de 
Quervain’s thyroiditis. A less common form 
of chronic thyroid inflammation is Riedel thy­
roiditis (q. v.), or struma fibrosa.
thyroxine, also called 3,5,3',5-tetraiodo- 
thyronine, or t4, one of the two major 
hormones secreted by the thyroid gland (the 
other is triiodothyronine). Thyroxine’s princi­
pal function is to stimulate the consumption 
of oxygen and thus the metabolism of all cells 
and tissues in the body. Thyroxine is formed 
by the molecular addition of iodine to the 
amino acid tyrosine while the latter is bound 
to the protein thyroglobulin. Excessive secre­
tion of thyroxine in the body is known as 
hyperthyroidism, and the deficiënt secretion 
of it is called hypothyroidism.
thyrsus, in Greek religion, staff carried by 
Dionysus, the wine god, and his votaries (Bac- 
chae, Maenads). In early Greek art the Bac- 
chae were usually depicted as holding branches 
of vine or ivy, but after 530 bc the staff to 
which the name thyrsus properly applied be­
gan to be shown as a stalk of giant fennel 
(narthêx) segmented like bamboo, sometimes 
with ivy leaves inserted in the hoilow end. 
Bacchae were depicted and described using 
them as weapons. Scholars differ on the ex­
tent to which these staffs can be explained as 
Symbols of fertility.
Thysdrus, modern al-jamm, or el-djem, 
ancient Roman city south of modern Süsah 
in Tunisia. Although it was originally a native 
community influenced by Carthaginian civ­
ilization, Thysdrus probably received Julius 
Caesar’s veterans as settlers in 45 bc and ul- 
timately became a Roman colonia (settlement 
with full rights of citizenship). The wealth of

its territory is shown by a vast amphitheatre 
built there, the largest Roman monument in 
Africa and second in impressiveness only to 
the Colosseum at Rome.
Thyssen f a m il y , one o f  the world’s wealth- 
iest families, its fortune based on a vast iron 
and steel empire established in the late 19th 
Century.

August Thyssen (b. May 17, 1842, Eschwei- 
ler, Westphalia—d. April 4, 1926, Kettwig, 
Ger.), variously called “King” and “Rocke­
feller of the Ruhr,” was a self-made million- 
aire. Born to a poor family in the Rhineland, 
Thyssen nonetheless managed to save 20,-
000 marks by his early 20s and bought a 
rolling mill. In 1871 he established the firm of 
Thyssen & Co. KG at Mülheim. Recognizing 
the vast natural resources of the Ruhr for iron 
and steel production, he literally transformed 
the region. By the outbreak of World War I he 
was employing 50,000 workers and producing
1,000,000 tons of steel and iron a year.
A firm believer in vertical Organization, 

Thyssen had his own railroads, ships, and 
docks. His holdings extended from Germany 
to France, Belgium, The Netherlands, and 
even India, Russia, and South America. He 
was the biggest coal operator in Germany, 
owned cement and allied industries, and broke 
the Krupp monopoly on heavy armaments 
manufacturing during World War I.

Despite his enormous wealth—estimated at 
$ 100,000,000 at his death—Thyssen was noted 
for his simple, unostentatious life-style. He 
wore cheap suits, drove an old car, worked in 
a dingy office overlooking his steelworks, and 
often drank beer and ate wurst with his work- 
men. He was a thoroughgoing republican with 
a deep dislike of the Kaiser and all hereditary 
power. His credo was unrelenting work, and 
the motto on the Thyssen coat of arms was 
“If I rest I rust.” He died of pneumonia at the 
age of 84, following complicated eye surgery.

Fritz Thyssen (b. Nov. 9, 1873, Mülheim, 
Ger.—d. Feb. 8, 1951, Buenos Aires) was a 
leading German industrialist and a major fi­
nancial backer of Adolf Hitler’s rise to power. 
Trained as an engineer, Fritz Thyssen entered 
the family iron, steel, and coal business cre­
ated by his father, August. After World War
1 Fritz Thyssen was arrested for refusing to 
accede to the demands of French authorities 
occupying the Ruhr. Then, in 1921, the Ger­
man government charged him with betraying 
the Ruhr district to the French during the war. 
It would not be the last time that he would 
run afoul of his nation’s leadership.

In 1926, at the age of 53, Fritz Thyssen in- 
herited his father’s fortune and industrial em­
pire. His brothers Heinrich and August, Jr., 
had proved disappointments to their father— 
Heinrich married a noblewoman and settled 
down to the comfortable life of a Hungarian 
baron, and August, Jr., became a spendthrift 
who fought for his mother’s dowry in a legal 
battle with his father. Fritz, on the other hand, 
was a shrewd businessman who combined 
the family holdings into a trust (Vereinigte 
Stahlwerke AG [United Steelworks Co.]) that 
controlled more than 75 percent of Germany’s 
ore reserve and employed 200,000 workers.

Distressed at what he viewed as the social- 
istic drift of Germany into economie chaos 
during the 1920s, Fritz Thyssen became an 
early backer of Adolf Hitler and the Nazi 
Party, and he helped organize the meeting 
of German industrialists on Jan. 26, 1933, 
at which Hitler outlined his program. During 
Hitler’s drive for the German Chancellery, 
Thyssen contributed 3,000,000 marks. Hitler 
then rewarded his financial sponsor by making 
Thyssen a member of the German Economic 
Council and a Prussian state counselor.

But Thyssen backed Hitler solely as a na­
tionalist and anti-Communist, viewing Fas- 
cism as the only bulwark against Bolshevism. 
When Hitler led Germany into war and be-
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gan persecuting Jews and Catholics (Thyssen 
was a Catholic), the industrialist broke with 
the Nazis and in 1939 fled to Switzerland. 
Hitler promptly confiscated the Thyssen for­
tune (about $88,000,000) and stripped Fritz 
Thyssen of German citizenship. Thyssen later 
wrote a scathing denunciation of Nazism en- 
titled “I Paid Hitler.”

Thyssen moved to France in 1940, but in 
1941 the Vichy government picked him up as 
he was about to leave for South America. He 
was reportedly sent to Dachau and was found 
in a detention camp in the Italian Tirol at 
war’s end. Tried and convicted by a German 
denazification court of being a “minor Nazi,” 
Fritz Thyssen was ordered to tum over 15 
percent of his property to a restitutiön fund 
for victims of Nazi persecution. A bitter man, 
he left Germany in 1950 to visit his daughter, 
Countess Zichy, in Argentina. It was at her 
Buenos Aires home that he died of a heart 
attack at the age of 77.

Amelia zur Helle Thyssen (b. 1878?— d. Aug. 
25, 1965, Puchhof, Bavaria, W.Ger.) inherited 
the Thyssen steel and coal empire upon the 
death of her husband, Fritz, in 1951. During 
World War II Frau Thyssen had voluntarily 
joined her husband at the Dachau concen- 
tration camp and later was held at Buchen­
wald as well. Following her husband’s death, 
she retumed to Germany, but she never re- 
claimed her citizenship. She ran the family 
enterprises from her Bavarian castle (Puch­
hof), which was filled with valuable paint- 
ings and rare porcelain. Under her, Thyssen 
Steel merged with another large producer, cre- 
ating the biggest steel Company in westem 
Europe and the third largest Company (be­
hind Volkswagen and Krupp) in Germany. 
For her role in launching the Fritz Thyssen 
Foundation to help advance German science, 
Mrs. Thyssen received West Gennany’s high- 
est civilian medal—the Federal Service Cross.
Thyssen Aktiengesellschaft (German: 
Thyssen Limited-liability Company), for­
merly (1953-77) AUGUST THYSSEN-HÜTTE 
Aktiengesellschaft, German Steel manu- 
facturer founded in 1953 as one of the succes­
sor Companies of Vereinigte Stahlwerke AG 
(United Steelworks Co.); its present name was 
adopted in 1977. One of the largest steel pro­
ducers in Europe, Thyssen has subsidiaries 
and investments not only in Germany but 
also in several other European nations, the 
United States, Canada, Mexico, Brazil, Ar­
gentina, Liberia, and South Africa. It operates 
ironworks, steelmaking plants, rolling mills, 
mines, transport Companies, processing Com­
panies, and trading Companies. Headquarters 
are in Duisburg, Ger.

August Thyssen (1842-1926) founded his 
first rolling mill in 1867 in Duisburg and then 
in 1871 formed Thyssen & Co. KG in Mül­
heim. In the succeeding decades, more plants 
were established (notably the iron and steel 
works at Hamborn), and by 1914 the Company 
had become Germany’s largest iron and steel 
manufacturer and was also a major coal pro­
ducer. In 1926 it and seven other Companies 
were merged into the giant Vereinigte Stahl­
werke AG, which became the world’s largest 
mining and steel cartel. In the decarteliza- 
tion following World War II, the Vereinigte 
Stahlwerke was liquidated by the Allied High 
Commission, and Thyssen was one o f the 18 
Companies created from the remains.
ti, in botany, any of the tropicai trees and 
shrubs of the genus Cordyline o f the family 
Liliaceae, native to Asia and some Pacific is­
lands. Many are grown as ornamental plants. 
Ti, or ti tree (C. australis), is sometimes sold 
as C. indivisa or Dracaena australis. In the 
wild it is a tree up to about 12 metres (40 
feet) tall with a crown of long leaves, but it
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is much shorter when grown as a houseplant. 
It also is known as tuft tree, or cabbage tree, 
because of its rosette of leaves. It has green or

Ti (Cordyline australis)
G.R. Roberts

white flowers and thick roots. The fruit is a 
berry.

Other species, especially C. terminalis, also 
are cultivated as omamentals; many horticul- 
tural varieties with colourful leaves have been 
developed. The underground sterns of some 
species are used for food and the long leaves 
for roofing material and clothing.
ti, Pinyin di, also called ti-tzu, Pinyin dizi, 
in music, transverse (or side-blown) bamboo 
flute of the Han Chinese. The name once ap­
plied to end-blown (hsiaö) flutes as well but 
is now used strictly for transverse flutes. Ti 
traditionally have a membrane of bamboo or 
reed tissue covering the hole that is located 
between the mouth hole and the six finger 
holes. This membrane creates a distinctive 
sound that is characteristic of much Chinese 
flute music. An additional two or more end 
holes function as an aid for the expulsion of 
air.

The ti as it is now known probably dates 
from about the 3rd Century b c , though some 
form of transverse flute is believed to have 
existed as early as the 9th Century b c . Ti have 
a two-octave range, and complete modem sets

A group of ti; in the Musée 
Instrumental du Conservatoire Royal,
Brussels
By courtesy of the Musee Instrumental, Brussels; 
photograph, ©  A.C.L., Brussels

can be purchased in Westem tunings. There 
are many varieties of traditional lengths and 
construction.
Tiahuanaco, also spelled t i w a n a k u , or t i -  
w a n a c u , major pre-Columbian civilization 
known from mins of the same name that are 
situated near the southem shore of Lake Ti- 
ticaca, near the modem town of Tiahuanacu 
(local official spelling) in Bolivia. Some schol­
ars date the earliest remains found at the site 
to the early part of the Early Intermediate 
period (c. 200 b c - a d  2 0 0 ); others suggest that

the culture is evident in artifacts from the 
second millennium b c . Probably much of the 
site, including many of the major buildings, 
dates from the latter half of the Early Inter­
mediate period ( a d  200-600); some construc­
tion, however, must have continued into the 
Middle Horizon ( a d  600-1000), for during 
this period Tiahuanaco influences are seen at 
Huari and elsewhere in the central and South­
ern Andes.

The principal buildings of Tiahuanaco in­
clude the giant Akapana, a huge platform 
mound or stepped pyramid of earth faced with 
cut andesite; the rectangular enclosure, known 
as Kalasasaya, constructed of alternating tall 
stone columns and smaller rectangular blocks; 
and another enclosure known as the Palacio. 
A notable feature of the Kalasasaya is the 
monolithic gateway adorned with the carved 
central figure of a staff-carrying Doorway God 
and other subsidiary figures, sometimes re- 
ferred to as winged messengers. A great num-

Gateway to the Sun, Tiahuanaco
Foto Salmer

ber of freestanding carved stone figures have 
also been found at the site. Characteristic pot- 
tery is a flared beaker (or kero) form, painted 
with black, white, and light red designs of 
pumas, condors, and other creatures on a dark 
red ground colour. It has been speculated that 
the people who built the splendid Tiahuanaco 
complex, whose culture had vanished by a d  
1200, were the ancestors of the present-day 
Aymara Indians of highland Bolivia, who are 
among the poorest peoples in the Westem 
Hemisphere.

In the late 20th Century, archaeologists 
discovered new information concerning the 
Tiahuanaco site. Formerly thought to have 
been largely a ceremonial site, the area has 
been revealed as a once-bustling metropolis, 
the Capital of one of the greatest and most en- 
during of ancient empires. lts influence was in 
great measure a result of its remarkable agri­
cultural system. This farming method, known 
as the raised-field system, was carefully en- 
gineered to prevent the salty waters of Lake 
Titicaca from destroying the crops; at the 
same time, its irrigation ditches were designed 
in such a way that—among other advantages 
they provided—they retained the heat of the 
intense sunlight during the frosty nights on 
the Altiplano and thus kept the crops from 
freezing. The resulting agricultural abundance 
enabled conquest, and, during the height of its 
power, the Tiahuanaco empire covered large 
portions of what are now the States of Bolivia, 
Argentina, Peru, and Chile.
Tiananmen Square, Chinese (Pinyin) 
T iA N A N M E N  g u a n g c h a n g , or (Wade-Giles) 
t ’i e n - a n  m e n  k u a n g - c h ’a n g , open square 
in the centre of Peking (Beijing), China, one 
of the largest public squares in the world.

Tiananmen Square was originally designed 
and built in 1651. It was enlarged to four times 
the original size and cemented over in 1958; it 
covers an area of 40.5 hectares (100 acres), and 
each flagstone is numbered for ease in assem- 
bly of parades. The square derives its name 
from the massive stone Tiananmen (“Gate of 
Heavenly Peace”)—once the main gate of the 
former Imperial Palace—situated at its north- 
em end. In the centre of the square, on a two- 
tiered marble terrace, is the Monument to the

People’s Heroes (completed 1958). A monu­
mental museum complex (opened 1961) lying 
to the east of the square includes the Museum 
of the Chinese Revolution (dedicated to Chi­
nese history since 1919) and the Museum of 
Chinese History (dedicated to Chinese history 
before 1919). To the south of the Monument 
to the People’s Heroes is the Mao Zedong 
Memorial Hall (completed 1977), in which 
the body of Mao lies in state. Farther south is 
the Front Gate, constructed during the reign 
(1402-24) of Yung-lo (Pinyin: Yongle). Lying 
on the western side of the square is the Great 
Hall of the People. It is the site of the annual 
meetings of the National People’s Congress 
and contains a meeting hall with more than
10,000 seats and a banquet hall capable of 
seating 5,000.

A well-planned site for massive gatherings, 
Tiananmen Square has been the rallying point 
for student demonstrations since 1919. A par­
ticularly dramatic series of student demon­
strations was forcibly repressed in June 1989.

Consult
the
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tiara, triple crown wom by the pope, or car­
ried in front of him, at some nonliturgical 
functions such as processions. Beehive-shaped,

Papal tiara worn by John XXIII
Felici— M. Grimoldi

it is about 15 inches high, made of silver cloth, 
and ornamented with three diadems, with two 
streamers, known as lappets, hanging from the 
back.

The tiara probably developed from the Phry­
gian cap, or firigium, a conical cap wom in 
the Greco-Roman world. In the lOth Century 
it was pictured on papal coins. By the 14th 
Century it was ornamented with three crowns. 
Tiaras of Renaissance popes were especially 
ornate and precious, but tiaras of some popes 
contained no precious stones.

A tiara is also a semicircular headband of 
jewels or ornate material that is wom by 
women.
Tiaret, also called (after 1981) t i h e r t , for­
merly t a g d e m p t , town, northern Algeria. It 
lies at the southem end of the Massif de 
1’Ouarsenis (in the Teil Atlas) on the slopes 
of Mount Guezoul (4,510 feet [1,375 m]) at 
the edge of the Hauts (high) Plateaux. The 
Wadi Tiaret flows through the town to join 
the Wadi Mina.

Tiaret’s citadel stands on the site of Roman 
Tingartia, Capital of westem Algeria during 
the Byzantine period. Nearby on Mount Had- 
jar are the Djedar, groups of step pyramids 
on square foundations, probably monuments



to Berber princes of the 6th and 7th cen­
turies. It was an Arab town of note in the 7th 
Century, known as Tahart (meaning “the lion- 
ess”). Taken by cAbd ar-Rahmän ibn Rustam 
in 761, it became the Capital of his Ibädlyah 
kingdom. Tahart was attacked by the Fäti- 
mids and the Ibadïs withdrew to the Sahara to 
found M’zab. The town then passed through 
Tlemcen and Turkish control and was taken 
by the French in 1843. The modern sector 
was founded by Gen. C.L.L.J. de Lamoricière 
in 1863, north of the old walled town.

Located in a cool climate, Tiaret is a major 
agricultural centre of the Plateau du Sersou, 
dealing in cereals and livestock, and is noted 
for its purebred Arabian horses. Pop. (1977 
prelim.) mun., 62,915.
Tibaldi, Pellegrino, also called pellegrino
PELLEGRINI, PELLEGRINO DA BOLOGNA, Or 
PEREGRINUS DE PEREGRINIS (b. 1527, Puria, 
Duchy of Milan—d. May 27, 1596, Milan), 
Italian painter, sculptor, and architect who 
spread the style of Italian Mannerist painting 
in Spain during the late 16th Century.

Tibaldi grew up in Bologna in a family of 
Lombard stonemasons. He was trained as a 
painter under minor Emilian artists who imi- 
tated the style of Raphael; in 1547, however, 
he went to Rome and worked with Perino 
del Vaga. “The Adoration of the Shepherds” 
(Borghese, Rome), Tibaldi’s earliest known 
painting, shows the influence of Michelangelo. 
Later works were to reveal the influence of 
Parmigianino and Niccolo delf Abbate.

After his retum to Bologna in 1553, Tibaldi 
revealed his talent in decorative painting with 
a series of frescoes at the Palazzo Poggi (now 
the University of Bologna). He then completed 
several architectural projects in Bologna, Paria, 
Milan, and other Italian cities.

In 1587 Tibaldi answered the summons of 
Philip II of Spain to supervise the decorating 
of the Escorial Library near Madrid. While 
there, he painted 46 frescoes in the cloister 
alone, executed many sculptural projects, and 
superintended the architectural details. He re­
tumed to Milan shortly before his death, rich 
and ennobled.

Tibaldi’s use of figures in violent and artifi­
cial poses is similar to that of Giulio Romano. 
The decorative, audacious, and absurd poses 
of his earlier figures are repeated in his fres­
coes for the Escorial. Tibaldi’s architectural 
work is regarded as competent but unoriginal.
Tibbett, Lawrence, Tibbett originally spelled 
TiBBET (b. Nov. 16, 1896, Bakersfield, Cal- 
ifi, U.S.—d. July 15, 1960, New York City), 
American baritone renowned for his success 
in both opera and motion pictures.

Tibbett began his performing career as an 
actor and church singer in Los Angeles, where 
he studied voice with Basil Ruysdael. In 1923, 
after moving to New York City and begin­
ning vocal study with Frank La Forge, he 
made his operatic debut at the Metropolitan 
Opera as Lovitsky in Modest Mussorgsky’s 
Boris Godunov. His first major success came 
in 1925 at the Metropolitan, when he played 
Ford in Giuseppe Verdi’s Falstaff. His per­
formance completely overshadowed that of 
Antonio Scotti, the well-known Italian bari­
tone, who was playing the title role. Over the 
next several years he sang most of the leading 
baritone roles at the Metropolitan, continuing 
with the Company for 27 seasons.

Tibbett sang in the premiere performances 
of several native American operas at the 
Metropolitan, creating the title role in Louis 
Gruenberg’s The Emperor Jones (the first 
world premiere to be broadcast live from 
the Metropolitan) in 1933, Eadgar in Deerns 
Taylor’s The King’s Henchman (1926) and 
Colonel Ibbetson in Taylor’s Peter Ibbetson 
(1930), and Wrestling Bradford in Howard 
Hanson’s Merry Mount (1933). He also played 
Guido in the first Metropolitan performance 
of Richard Hageman’s Caponsacchi (1937)

and created the title role in Sir Eugene 
Goossens’ Don Juan de Mahara at Covent 
Garden, London, in that same year. Films in 
which he appeared include The Rogue Song, 
New Moon, The Southerner, and Cuban Love 
Song. He also did considerable work in radio 
and recording. He appeared at the Metropoli­
tan for the last time in 1950 in the role of Ivan 
in Mussorgsky’s Khovanschina, and his last 
stage appearance was in the musical comedy 
Fanny on Broadway in 1956. Tibbett’s auto- 
biography, The Glory Road, was published in 
1933.
Tiber River, Italian fiume tevere, historie 
river of Europe and the second longest Ital­
ian river after the Po, rising on the slope of 
Monte Fumaiolo, a major summit of the Ap- 
pennino Tosco-Emiliano. It is 252 mi (405 
km) long. Twisting in a generally southerly 
direction through a series of scenic gorges and 
broad valleys, the Tiber flows through the city 
of Rome and enters the Tyrrhenian Sea of the 
Mediterranean near Ostia Antica. lts major 
tributaries are the Chiascio, Nestore, Paglia, 
Nera, and Aniene. Below Rome, the Tiber 
branches out into a delta, the main channel 
being the Fiumara, with the Fiumicino func- 
tioning as a distributary branch on the north 
side. Some ancient writers allege that it was 
known originally as Albula—a reference to the 
whiteness of its waters—but it was renamed 
Tiberis after Tiberinus, a king of Alba Longa 
(an area centred on Lago Albano, south of 
Rome) who was drowned in it.

Although the Romans made some effort to 
control the river’s lower course, their igno- 
rance of hydraulic principles prevented the 
development of adequate protection against 
floods. It is only in modem times that the 
Tiber has flowed through Rome between high 
stone embankments. Though the river varies 
in depth between 7 and 20 ft, there is some 
evidence that navigation upstream to the Val 
Tiberina was significant for the grain trade 
as long ago as the 5th Century bc. Later, the 
shipment of building stone and also of tim- 
ber became important. In its zenith, classical 
Rome was supplied with vegetables grown in 
the gardens of riverside villas.

The importance of the Lower Tiber was first 
recognized in the 3rd Century bc, when Os­
tia was made a naval base during the Punic 
Wars. It later became a commercial centre for 
the import of Mediterranean wheat, oil, and 
wine. Successive attempts to maintain Ostia, 
on the Fiumara, and the port of the emperors 
Claudius and Trajan, on the Fiumicino, were 
defeated by the processes of silting and by the 
deposition of sandbars at the river mouths. In 
later centuries, several popes tried to improve 
navigation on the Lower Tiber, and ports were 
built at Rome in 1692, 1703, and 1744. Navi­
gation and trade upon the Lower Tiber flour- 
ished again between the late 18th and mid- 
19th centuries, when further dredging took 
place on the lower course. Silting continued, 
however, with such persistence that, within 
another Century, the Tiber was only navigable 
at Rome itself. The Tiber Delta, meanwhile, 
had advanced about two miles seaward since 
Roman times.
Tiberias, Hebrew teverya, city, northeast- 
ern Israel, on the western shore of the Sea of 
Galilee; one of the four holy cities of Judaism 
(Jerusalem, Hebron, Tiberias, Zefat [Safed]).

Tiberias was founded by Herod Antipas 
(ruled 4 bc- ad 39), tetrarch of Galilee under 
the Romans, in ad 18, and named for the 
reigning emperor Tiberius. Some traditions 
hold that it is built on the site of the bibli­
cal Rakkath, mentioned in Joshua 19. After 
the destruction of the Temple and the de- 
spoliation of Judaea by the Romans, Galilee 
became the chief Jewish centre of Palestine, 
and Tiberias, its principal city, grew in impor­
tance. The Sanhedrin, or supreme rabbinical
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tribunal, moved there, as did the important 
yeshivot (academies of Jewish scholarship). 
Much of the Compilation of the Mishna was 
done there (3rd Century); the Palestine, or 
Jerusalem, version of the Gemara was edited 
in Tiberias about 200 years later. Both are 
parts of the Talmud.

The city later came under Byzantine rule 
and, in 636, was taken by the Arabs. The 
Jewish community continued to flourish. The 
presently accepted system of vocalization of 
the Hebrew language, the proper cantillation 
of the Scriptures for public reading, and the 
application of the above to preserve the text of 
the Old Testament in substantially the form 
known today were all developed in Tiberias 
in the 8th and 9th centuries. See Masorëtes.

Tiberias, Israel, from the west; in the background, 
the Sea of Galilee and the Golan Heights
P. Larsen— Photo Researchers

After the Battle of Hattïn {q.v.; 1187), when 
Saladin put an end to crusader power in 
Palestine, Tiberias declihed in importance as 
the Arabs made Zefat their Capital of Galilee. 
In 1560 the sultan Sulaymän the Magnifi- 
cent granted Tiberias and its surroundings to 
Joseph Nasi, duke of Naxos, Jewish states- 
man and financier (1520-79); his attempts 
to promote settlement in the area, based on 
silkworm cultivation and sheepherding, failed. 
Tiberias was damaged by an earthquake in 
1837; rebuilt, it grew steadily after the be­
ginning of Jewish agricultural settlement in 
Galilee (1882). At the inception of the British 
Mandate (1922), the city already had a Jewish 
majority.

Early in 1948, before Israel became inde­
pendent, the Arabs of Tiberias cut the main 
road linking the Jewish settlements of Upper 
Galilee with those of the Jordan Valley and 
besieged the ancient Jewish quarter on the 
lakeshore within the walled city. Accordingly, 
the Haganah (Jewish defense forces) launched 
a successful attack on the Arab section, which 
was taken on April 18, 1948. The Arab pop- 
ülation was evacuated by British troops at 
its own request. Tiberias was the first mixed 
(Arab-Jewish) city to be taken by the Ha­
ganah. In the years after the Arab-Israeli War, 
Tiberias absorbed many new immigrants to 
Israël.

Among interesting sites are the tomb of Mai- 
monides, renowned philosopher, codifier of 
Jewish law, and physician, who died in Egypt 
in 1204; and those of the Talmudic sages 
Yohanan ben Zakkai and Akiba ben Joseph. 
Just south of the city are the hot springs of 
Tiberias (Hebrew Hammat or Hamei Teverya; 
from ham, “hot”), known for over 2,000 years 
for their supposed medicinal qualities, and the 
adjacent tomb of Rabbi Meir, 2nd-century 
Talmudic authority, known as Rabbi Meir
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Ba'al ha-Nes (Rabbi Meir the Miracle-Work- 
er). The combination of warm winter climate, 
thermal baths, and scenic views of lake and 
mountains make Tiberias IsraeFs most popu­
lär resort city. Hotels are found both along the 
lakeshore and on the slopes of Qiryat Shemuel 
(City of Samuel), Tiberias’ upper residential 
quarter, laid out after 1920 and named for 
Sir Herbert (later Viscount) Samuel, the first 
British high commissioner for Palestine. There 
are textile industries and flour milling; fishing 
remains important.

At the shores of the Sea of Galilee, Tiberias 
is about 689 ft (210 m) below sea level; it 
is one of the lowest lying cities of its size in 
the world. During archaeological excavations 
of 1975-76, the southem gate of the city built 
by Agrippa II and a network of sewerage 
and drainage pipes built in traditional Roman 
fashion were uncovered. Pop. (1982 est.) 29,- 
000.

Tiberias, Lake (Israel): see Galilee, Sea of.
Tiberius (ancient Roman personal name, or 
praenomen): see under gens or family name 
or honorific (e.g., under Gracchus for Tiberius 
Sempronius Gracchus), except as below.
Tiberius, in full tiberius caesar augus­
tus, or TIBERIUS JULIUS CAESAR AUGUSTUS,
original name tiberius Claudius nero (b. 
Nov. 16, 42 bc—d. March 16, ad 37, Capreae 
[Capri], near Naples), second Roman emperor 
(ad 14-37), adopted son of Augustus, whose 
imperial institutions and imperial boundaries 
he sought to preserve. In his last years he be-

Tiberius as a young man, marble 
bust found in Egypt in 1896; in the Ny 
Carlsberg Glyptotek, Copenhagen
By courtesy of the Ny Carlsberg Glyptotek,
Copenhagen

came a tyrannical recluse, inflicting a reign of 
terror against the major personages of Rome.

Background and youth. Tiberius’ father, 
also named Tiberius Claudius Nero, a high 
priest and magistrate, was a former fleet cap­
tain for Julius Caesar. His mother, the beau- 
tiful Livia Drusilla, was her husband’s cousin 
and may have been only 13 years old when 
Tiberius was bom. In the civil wars following 
the assassination of Julius Caesar, the elder 
Tiberius gave his allegiance to Mark Antony, 
Caesar’s protégé. When Augustus, Caesar’s 
grandnephew and heir, feil out with Antony 
and defeated him in the ensuing power strug­
gle, the elder Tiberius and his family became 
fugitives. They fled first to Sicily and then to 
Greece, but by the time Tiberius was three 
years old an amnesty was granted and the 
family was able to return tö Rome.

In 39 bc Augustus had the power, if not yet 
the title, of emperor. Attracted by the beauty 
of Livia, who was at that time pregnant with a

second son, Augustus divorced his own wife, 
who was also pregnant, and, forcing the elder 
Tiberius to give up Livia, married her. The 
infant Tiberius remained with his father, and, 
when the younger brother, Drusus, was bom 
a few months later, he was sent to join them. 
At the death of his father, Tiberius was nine 
years old, and, with Drusus, he went to live 
with Livia and the Emperor. The two boys 
and the Emperor’s daughter, Julia, between 
them in age, studied together, played together, 
and took part in the obligatory ceremonials of 
temple dedication and celebration of victories. 
They were joined by their cousin Marcellus, 
the son of Augustus’ sister, Octavia.

In the absence of a clear law designat- 
ing Augustus’ successor as emperor, all three 
boys were trained accordingly. They were in- 
structed in rhetoric, literature, diplomacy, and 
military skills, and soon they also began tak­
ing a ceremonial role in the affairs of state. 
As oldest, Tiberius was the first to do so. In 
the triumph following Augustus’ victory over 
Cleopatra and Antony at Actium, the 13-year- 
old Tiberius rode the right-hand horse of Au­
gustus’ chariot in the procession. Though not 
a striking figure, he conducted himself well.

Serious by nature, he had become a shy 
youth, though he was sometimes called sullen. 
His great talent was application. With the best 
teachers in the empire at his disposal and, 
above all, as a participant in life at the palace, 
the centre of the civilized Westem world, he 
leamed rapidly. By the age of 14, Tiberius was 
used to dining with kings of the empire, to 
conducting religious services over the heads of 
powerful men five times his age, and even to 
seeing his own form in marble statues.

Years in the shadow of Augustus. He was 
not handsome. As a teenager he was tall and 
broad-shouldered, but his complexion was 
bad. His nose had a pronounced hook, but 
that was typically Roman. His manner was 
disconcerting. He had a slow, methodical way 
of speaking that seemed intended to conceal 
his meaning rather than make it plain. But 
he was diligent. He may not have known 
he would be emperor, but he cannot have 
doubted that he would be at least a general 
at a rather early age and thereafter he would 
be a high official in the government of Rome. 
In 27 bc, when Tiberius was 15 years old, 
Augustus took him and Marcellus to Gaul to 
inspect outposts. They experienced no fight­
ing, but they leamed a great deal about how 
to mie the marches, keep fortifications intact, 
and keep garrisons alert. When they retumed, 
Augustus gave Marcellus his daughter Julia as 
wife.

Then Tiberius himself married. Love matches 
were infrequent in imperial Rome, but 
Tiberius’ marriage to Vipsania Agrippina was 
one. She was the daughter of Marcus Agrippa, 
Augustus’ son-in-law and lieutenant. Besides 
his love for his wife, and for his brother, 
Drusus, now growing into manhood, he was 
occupied with important work. His first mil­
itary command at the age of 22, resulting 
in the recovery of Standards of some Roman 
legions that had been lost decades before in 
Parthia, brought him great acclaim. As a re- 
ward he asked for another active command 
and was given the assignment of pacifying the 
province of Pannonia on the Adriatic Sea. 
Tiberius not only conquered the enemy but so 
distinguished himself by his care for his men 
that he found himself populär and even loved. 
When he returned to Rome, he was awarded 
a triumph.

Tiberius’ happy years were coming to an end, 
however. His beloved brother, Drusus, broke 
his leg in falling from a horse while campaign- 
ing in Germany. Tiberius was at Ticinum, on 
the Po River, south of what is now Milan, 
400 miles away. Riding day and night to be 
with his brother, he arrived just in time to see 
Drusus die. Tiberius escorted the body back 
to Rome, walking in front of it on foot all

the way. He also had to give up his wife, 
Vipsania, the other person he loved. Augus­
tus’ daughter Julia had become a widow for 
the second time. Her first husband, Marcel­
lus, had died, and the Emperor had married 
her to Agrippa (who, as Vipsania’s father, was 
Tiberius’ father-in-law). When Agrippa died 
in 12 bc, Augustus wanted her suitably mar­
ried at once and chose Tiberius as her third 
husband. Tiberius had no more choice than 
his father had had when Augustus decided to 
marry Livia. Tiberius was as obedient as his 
father. He divorced Vipsania and married Ju­
lia.

Tiberius’ new wife has come down in his­
tory with a reputation for licentiousness. It is 
not certain how much of the reputation she 
deserved. Roman historians often dealt in gos­
sip, inventing scandal when there was none; 
but in Julia’s case they had good reason for 
their opinion. When Julia married Tiberius, 
he was 30. She was 27, twice a widow, the 
mother of five children (not all surviving). 
She was pretty and light-minded and liked the 
society of men. She did not get along with her 
mother-in-law (who was also her stepmother), 
Livia, and after the first few months she tired 
of Tiberius. It is certain that she committed 
adultery, and this presented Tiberius with an 
immense problem, not only personal but also 
political. A law of Augustus himself required 
a husband to denounce a wife who committed 
adultery. But Julia was the Emperor’s beloved 
child, and, as Augustus knew nothing of her 
vices, to denounce her would be to wound 
him, and that was dangerous.

With no good course of action to follow, 
Tiberius asked for and received fighting com- 
mands away from Rome. When once in Rome 
between battles, he chanced to see Vipsania at 
the home of a friend. She had, at Augustus’ 
orders, been remarried to a senator. Tiberius 
was so overcome with sorrow that he followed 
her through the streets, weeping. Augustus 
heard of it and ordered Tiberius never to see 
her again. Although Augustus heaped honours 
on Tiberius, they did not compensate for Ju­
lia’s behaviour. In 6 bc Tiberius was granted 
the powers of a tribune and shortly thereafter 
went into a self-imposed exile on the island of 
Rhodes, leaving Julia in Rome.

Tiberius was now 36 years old and at the 
pinnacle of his power. He was capable of 
ruling an empire, conducting a great war, or 
governing a province of barbarians. In Rhodes 
he had nothing to do, and all of his ability 
and strength appear to have turned inward, 
into stränge and unpleasant behaviour. The 
histories of Tiberius’ reign—written either by 
flatterers, like his old war comrade Velleius 
Paterculus, or by enemies—are not wholly 
trustworthy.

Yet there can be no question that a change 
took place in Tiberius at this time. What 
emerged was a man who seemed interested 
only in his own satisfactions and the increas­
ingly perverse ways to find them. On Rhodes 
Tiberius became a recluse—unassuming and 
amiable at first, resentful and angry later on. 
Though Tiberius had left Rome of his own 
free will, daring the Emperor’s wrath, he could 
not return without Augustus’ permission. Au­
gustus withheld that permission for the better 
part of a decade.

Eventually, Livia secured proofs of Julia’s 
many adulteries and took them to Augustus, 
who was furious. Under his own law she 
should have been executed, but he did not 
have the heart for that; instead, he exiled her 
for life to the tiny island of Pandateria. But 
even then Tiberius was not recalled. There 
were three young men whom the Emperor 
appeared to favour as heirs, all sons of Julia. 
One of them, Postumus, reportedly no more 
than a boor, feil into disfavour with Augustus 
and was sent into exile with his mother. The 
other two, Lucius and Gaius, were clearly can- 
didates to succeed. But in 2 bc Lucius died,



in Massilia (Marseille), and the Emperor re- 
lented. He called Tiberius back to Rome. By 
ad 4 Tiberius was in possession of all his hon- 
ours again, and in that year Gaius was killed 
in a war in Lycia. Tiberius had become the 
second man in Rome. Augustus did not like 
him, but he adopted him as his son. He had 
no choice, and he was growing old. Tiberius 
was the least objectionable successor left.

Tiberius became proud and powerful. His 
statues had been torn down and defaced while 
he was in Rhodes. Now they were rebuilt. 
He was given command of an army to quell 
Arminius, who had destroyed three Roman 
legions in Germany in ad 9; he succeeded 
wholly. He was succeeding at everything now, 
and in ad 14, on August 19, Augustus died. 
Tiberius, now supreme, played politics with 
the Senate and did not allow it to name him 
emperor for almost a month, but on Septem­
ber 17 he succeeded to the principate. He was 
56 years old.
Reign as emperor. Although the opening 

years of Tiberius’ reign seem almost a model of 
wise and temperate rule, they were not without 
displays of force and violence, of a kind calcu- 
lated to secure his power. The one remaining 
possible contender for the throne, Postumus, 
was murdered, probably at Tiberius’ orders. 
The only real threat to his power, the Roman 
Senate, was intimidated by the concentration 
of the Praetorian Guard, normally dispersed 
all over Italy, within marching distance of 
Rome.

Apart from acts such as these, Tiberius’ laws 
and policies were both patiënt and far-seeing. 
He did not attempt great new conquests. He 
did not move armies about or change gover- 
nors of provinces without reason. He stopped 
the waste of the imperial treasury, so that 
when he died he left behind 20 times the 
wealth he had inherited, and the power of 
Rome was never more secure. He strength­
ened the Roman navy. He abandoned the 
practice of providing gladiatorial games. He 
forbade some of the more outlandish forms of 
respect to his office, such as naming a month 
of the calendar after him, as had been done 
for Julius Caesar and Augustus.

There were, to be sure, occasional wars and 
acts of savage repression. Tiberius’ legions put 
down a provincial rebellion with considerable 
bloodshed. In Rome itself, on the pretext that 
four Jews had conspired to steal a woman’s 
treasure, Tiberius exiled the entire Jewish com­
munity. The most ominous and least defensi- 
ble aspect of Tiberius’ first years as emperor 
was the growth of the practice called “dela- 
tion.” Most crimes committed by well-to-do 
citizens were, under Roman law, punished in 
part by heavy fines and confiscations. These 
fines contributed in large part to the growth 
of the imperial treasury, but the money did 
not all go to the fiscus. Because there were no 
paid prosecutors, any Citizen could act as a 
volunteer prosecutor, and, if the person he ac­
cused was convicted, he could collect a share 
of the confiscated property. These volunteers, 
called delatores, made a profitable career of 
seeking out or inventing crime. Many of the 
prosecutions were based on rumour or fal- 
sified evidence, and there were few Romans 
who were so honoured or so powerful that 
they did not need to fear the attack of the 
delatores on any suspicion, or on none at all.

In ad 23 Tiberius’ son Drusus died. He had 
not been particularly loved by his father, but 
his death saddened Tiberius. From then on 
he spared less and less thought to the work of 
empire. More and more he delegated his au­
thority in the actual running of affairs over to 
the man he had entrusted with the important 
command of the Praetorian Guard, Sejanus. 
Before long Tiberius was emperor only in 
name.

Ironically, the death of Drusus, the event 
that brought Sejanus to power, may have 
been Sejanus’ own doing. Apparently Sejanus

had seduced the wife of the younger Drusus, 
Livilla, and induced her to become his accom- 
plice in murdering her husband. The evidence 
is not absolute and has been questioned by 
many historians, but it was not questioned by 
Tiberius. In ad 27, at the age of 67, Tiberius 
left Rome to visit some of the Southern parts 
of Italy. En route he paused to go to the island 
of Capri. His intention appears to have been 
only to stay for a time, but he never returned 
to Rome. It is the remaining decade or so of 
Tiberius’ life that has given rise to the legend 
of Tiberius the monster. It seems probable, 
to begin with, that Tiberius, never handsome, 
had become repulsively ugly. First his skin 
broke out in blotches, and then his complex- 
ion became covered with pus-filled eruptions, 
exuding a bad smell and causing a good deal 
of pain. He built himself a dozen villas ringing 
Capri, with prisons, underground dungeons, 
torture chambers, and places of executiön. He 
filled his villas with treasure and art objects of 
every kind and with the enormous retinue ap- 
propriate to a Caesar: servants, guards, enter­
tainers, philosophers, astrologers, musicians, 
and seekers after favour. If the near-contempo- 
rary historians are to be believed, his favourite 
entertainments were cruel and obscene. Even 
under the most favourable Interpretation, he 
killed ferociously and almost at random. It 
is probable that by then his mind was disor­
dered.

He had not, however, lost touch with the 
real world. He came to realize just how strong 
he had made Sejanus and how weak he had 
left himself. In ad 31 he had allowed him­
self to be elected consul of Rome for a fifth 
time and had chosen as his co-consul Sejanus. 
He gave Sejanus permission to marry Livilla, 
the widow of Tiberius’ son. Now Sejanus not 
only had the substance of power but its forms 
as well. Golden statues were erected to him 
and his birthday was declared a holiday. But 
Tiberius had come to fear and mistrust him. 
With the aid of Macro, Sejanus’ successor 
as commander of the Praetorians, Tiberius 
smuggled a letter to the Senate denouncing 
Sejanus and calling for his executiön. The 
Senate was shocked and taken aback by the 
swift change, but it complied instantly—per­
haps moved by the justice of Tiberius’ charges 
or by the strength of the Praetorian Guard.

Apparently Tiberius now reached a peak of 
denunciation and torture and executiön that 
lasted for the remaining six years of his life. In 
the course of this reign of terror his delatores 
and torturers found evidence for him of the 
murder of his son, Drusus, by Livilla and Se­
janus. Many great Roman names were impli- 
cated, falsely or not, and while that inquisition 
lasted no one on Capri was safe. Tiberius’ chief 
remaining concern for the empire was who 
would rule it when he was gone. There were 
few living successors with any real claim, and 
Tiberius settled, as Augustus had done before 
him, on the least offensive of an undesirable 
lot. His choice was Gaius Caesar, still a young 
boy and known by the nickname the Roman 
legions had given him when he was a camp 
mascot, Caligula, or Little Boots. Caligula, a 
great-grandson of Augustus through Julia and 
her daughter, had a claim to the throne as 
good as any. If his morals and habits were 
less than attractive, Tiberius did not seem to 
mind. “I am nursing a viper in Rome’s bo- 
som,” Tiberius observed, and named Caligula 
his adopted son and successor.

In the spring of ad 37, Tiberius took part in 
a ceremonial game that required him to throw 
a javelin. He wrenched his shoulder, took to 
his bed, became ill, and lapsed into a coma. 
His physicians, who had not been allowed to 
examine him for nearly half a Century, now 
studied his emaciated body and declared that 
he would die within the day. The successor, 
Caligula, was sent for. The Praetorian Guard 
declared their support for the new emperor. 
The news of the succession was proclaimed
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to the world. Then Tiberius recovered con­
sciousness, sat up, and asked for something to 
eat. The notables of Rome were thrown into 
confusion. Only the Praetorian commander, 
Macro, kept his head, and on the next day he 
hurried to Tiberius’ bed, caught up a heap of 
blankets, and smothered Tiberius with them.

A s s e s s m e n t .  As an infant Tiberius had been 
a fugitive and then a pawn. As a man he had 
been a populär and victorious general and 
then an exile. He came to supreme power al­
ready growing old. When he died, he left the 
Roman Empire prosperous and stable, and 
the Institution of the principate was so strong 
that for a long time it was able to survive 
the excesses of his successors. Without him 
the later history of Rome might have been 
less colourful, but probably it would also have 
been far shorter. (F.Po./Ed.)
b i b l i o g r a p h y . Robin Seager, T ib e r iu s  (1972), a 
survey of his life; Barbara M. Levick, T ib e r iu s  
th e  P o litic ia n  (1977), a scholarly biography of 
the public and political aspects of his life; F.B. 
Marsh, R eig n  o f  T ib er iu s  (1931), a Standard study; 
Cornelius Tacitus, T h e A n n a ls  a n d  th e  H is to r ie s ,  
trans, from the Latin by Alfred John Church and 
William Jackson Brodribb (1952, reissued 1979), 
a classic source in a workmanlike and reliable 
translation; Suetonius, T h e T w e lv e  C a esa rs , rev. 
ed., trans, from the Latin by Robert Graves (1957, 
reissued 1980), a basic source, elegantly translated; 
Robert Samuel Rogers, S tu d ie s  in  th e  R e ig n  o f  
T ib er iu s  (1943, reprinted 1972), a basic source for 
dates and chronologies.
Tiberius II Constantinus (b. Thrace—d. 
Aug. 14, 582, Constantinople), Byzantine em­
peror from 578 who succeeded in defending 
the empire against the Persians to the east but 
suffered reverses in conflicts with the Avars 
and the Slavs to the north and west.

Tiberius served in campaigns against the 
Avars in the Balkans under Justin II. About 
the year 574, Justin became subject to fits 
of insanity; the empress Sophia and Tiberius 
then took over control of the government. 
Justin adopted Tiberius as his son, named 
him co-emperor on Dec. 7, 574, and crowned 
him emperor (Sept. 26, 578). Justin died soon 
after (October 4), leaving Tiberius sole ruler.

Meanwhile, in 578, Byzantium and Persia 
had entered into peace negotiations to set­
tle the Armenian question. The Persian king 
Khosrow I seemed about to make a settlement 
on Byzantium’s terms when he died in the 
early spring of 579. His successor, Hormizd 
IV, however, rejected Tiberius’ proposals, 
and hostilities resumed, continuing through­
out Tiberius’ reign. On the northern fron- 
tier, Tiberius attempted to pacify the Avars 
by an annual tribute; but, after a two-year 
siege by the Avars, he was forced (582) to 
surrender Sirmium (now Sremska Mitrovica, 
Yugos.). Meanwhile, the Slavs poured into 
Thrace, Thessaly, Illyricum, and other regions 
of Greece.

The mortally ill Tiberius in 582 recognized 
Maurice, his commander in the Persian War, 
as his successor and crowned him emperor on 
August 13, one day before his own death.

Consult
the
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Tibesti, also called tibesti massif, or tibesti 
mountains, part of the Mid-Sahara Rise of 
the central Sahara. Mostly in northwestern 
Chad, the mountains extend into northeast- 
ern Niger and Southern Libya. The formation 
is about 300 mi (480 km) long and up to 
175 mi wide. The volcanic summit of Emi 
Koussi rises to 11,204 ft (3,415 m) above sea 
level and is the highest point in the Sahara.
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The mountains are formed of eruptive rocks 
that forced their way through a substratum 
of crystalline rocks covered by sandstone; the 
sandstone scarp rises steeply above the sur­
rounding plains. Three great, dry watercourses 
that cut deeply into the mountains are indica- 
tions of a formerly more humid climate. The 
Teda and Daza inhabitants, numbering about
8,000, are chiefly nomadic.

Tibesti is an area rich in minerals, including 
tungsten, tin, and oil. It is the site of a desert 
research station affiliated with the Free Uni­
versity of (West) Berlin. In Tibesti’s northern 
section the Aozou strip, an area of about
27,000 square miles (70,000 square km), is 
believed to have large deposits of uranium; it 
has been held by Libya since 1973.
Tibet, Tibetan bod, in full tibet auton- 
omous region, Chinese (Wade-Giles) hsi- 
tsang tzu-chih-ch’ü , or (Pinyin) xizang 
zizhiqu, historie region and autonomous re­
gion of China that is often referred to as 
“the roof of the world.” It is bounded by the 
Chinese provinces of Szechwan to the east, 
Yunnan to the southeast, and Tsinghai to the 
northeast; the Sinkiang Uighur autonomous 
region of China to the northwest; the disputed 
state of Jammu and Kashmir to the west; and 
India, Nepal, Bhutan, and Myanmar (Burma) 
to the south.

A brief treatment of Tibet follows. For full 
treatment, see macropaedia: China.

Tibet is situated on a high plateau surrounded 
by enormous mountain ranges. The relatively 
level northern part of the plateau is called the 
Northern Plain, and it extends more than 800 
miles (1,300 km) from west to east at an ele- 
vation of 15,000 feet (4,600 m). It is bordered 
on the north by the Kunlun Mountains. The 
western and southem border of the Plateau 
of Tibet is formed by the Himalayan moun­
tain ranges, which include Mount Everest, the 
world’s highest known peak, rising to 29,028 
feet (8,848 m) on the Nepal border. North of 
Lake Mapam and Stretching eastward is the 
Trans-Himalaya range, several of whose peaks 
exceed 20,000 feet (6,100 m). These are sepa­
rated from the Himalayas by the Brahmapu­
tra River, which flows across southem Tibet 
and then cuts south through the mountians to 
India.

Tibet’s climate is generally dry and has a low 
humidity. Temperatures in the high elevations 
are cold, but those in the lower valleys are 
mild. The greatest temperature differences oc­
cur during a 24-hour period, with bitter cold 
in early morning and night aggravated by gale 
winds that blow throughout the year. How­
ever, because of the cool dry air, grain can 
be safely stored for 50 to 60 years, dried raw 
meat can be preserved for more than a year, 
and epidemics are rare.

The majority of Tibetans have the same 
ethnic origin, practice the same religion, and 
speak the same language. The basic economic 
groups have been the nomads, seminomads, 
agriculturalists, and forest dwellers. There are 
also traders, craftsmen, government officials, 
monks, and nuns. In Lhasa there was a special 
caste group that eamed its living by begging 
and by disposmg of corpses. These castes were 
not rigid; monks, for example, could also be 
government officials. Social divisions existed 
between the peasantry and the nobility, the 
latter’s status being based on heredity. The 
overwhelming majority of the population were 
peasants.

Before the 1950s Tibet was a unique en- 
tity that sought isolation from the rest of the 
world. It had its own culture and its own 
religion, encompassed by Tibetan Buddhism 
and the Tibetan language. Economic develop­
ment, in Westem terms, was minimal.

In 1950 China invaded and occupied Tibet.

China attempted to modernize Tibet by un- 
dermining the authority of the Tibetan Bud­
dhist church hierarchy and by building roads, 
bridges, hospitals, and schools. Tibetan re- 
sentment exploded in a populär uprising in 
1959 at the region’s Capital city of Lhasa, and 
after this was suppressed the Chinese forcibly 
attempted to remake Tibetan society, confis- 
cating the property of the nobility and the 
church, collectivizing agriculture, and com- 
pletely suppressing the public practice of Bud­
dhism. Some relaxation in China’s rule was 
evident in the mid-1980s.

Although Tibet is rich in mineral resources, 
its economy has remained underdeveloped. 
Because of the difficult terrain and severe 
climate, agricultural activity has also been 
hampered. Staple crops include barley, wheat, 
millet, buckwheat, beans, hemp, and mustard. 
Butter from the yak or the mdzo-mo (a cross- 
breed of the yak and the cow) is the main dairy 
product. Tibetans supplement their diet with 
garden produce, including radishes, turnips, 
carrots, potatoes, peas, parsley, lettuce, toma­
toes, cabbage, garlic, onions, mint, celery, 
cauliflower, pumpkins, squash, and eggplant. 
Imported foods include tea, sugar, and rice, 
although some rice is raised in the south­
east. Forests, because they are inaccessible, are 
largely unexploited.

Before 1951, most Tibetans traveled on foot 
or on the backs of animals. Coracles (small 
boats made of wicker and hides) were used 
to cross the larger rivers. After the Chinese 
took over, a network of motor roads was con­
structed, notably the Tsinghai and Szechwan 
highways. There has been air service between 
Tibet and Peking since 1956. Postal and tele- 
graphic service is limited. Area 471,700 square 
miles (1,221,600 square km). Pop. (1988 est.)
2,079,000.
Tibet, Plateau of, also called tibetan high- 
lands, or tsinghai- tibet plateau, Chi­
nese (Wade-Giles) ch’ing-tsang kao-yuan, 
or (Pinyin) qing zang gaoyuan, vast, high 
plateau in central Asia and part of China in 
which the Tibet autonomous region, Tsing­
hai province, western Szechwan province, and 
southem Sinkiang Uighur autonomous region 
are located. It lies between the Kunlun Moun­
tains (north) and the Himalayas (south) and is 
a region of tangled mountains that rise 13,000 
to 15,000 feet (4,000 to 5,000 m). The plateau 
has an area of about 850,000 square miles 
(2,200,000 square km). Mount Everest on the 
China-Nepal border, rising 29,028 feet (8,848 
m) above sea level, is the world’s highest peak. 
The northern section of the plateau, called 
Ch’iang-t’ang, is dotted with many brackish 
lakes; its southem section contains the head- 
waters of the Upper Indus and Brahmaputra 
rivers. Other rivers that have their headwaters 
in the highlands are the Yangtze, the Huang 
Ho, the Mekong, the Salween, and the Tarim. 
Grassland, used for pasturage, is found, and 
barley is grown on the plateau; forests are 
found on the slopes of valleys (particularly in 
the south). The most extensive farming area 
in Tibet is the fertile plains of the Brahmapu­
tra River and its tributaries. Lhasa, the Capital 
of the Tibet autonomous region, is the major 
centre of population on the plateau.
Tibetan, member of either of two physical 
types of people who inhabit Tibet or nearby 
regions and speak Tibetan. Tibetans are some­
times distinguished by physical type, notably 
(1) a round-headed group found mostly in the 
cultivated river valleys of central and westem 
Tibet, who resemble the Chinese and Myan­
mar (Burmese), and (2) a long-headed group 
who tend to be tall and angular in build, with 
aquiline noses, found among the noble fami­
lies in central Tibet and generally among the 
nomads of the east and northeast.

All Tibetans share the same language. It is 
highly styiized, with an honorific and an or- 
dinary word for most terms of reference. The

honorific expression is used when speaking 
to equals or superiors and the ordinary word 
when addressing inferiors or referring to one- 
self. There is an additional set of higher hon- 
orifics to be used when addressing the highest 
lamas and nobles.

The number of Tibetans in Tibet proper 
(and other areas in western China) is esti- 
mated at around 4.2 million, with perhaps 
an additional 2 million in the Tibetan ethnic 
areas of Bhutan, India, northern Nepal, and 
the Ladakh region of Jammu and Kashmir.

Prior to the Chinese annexation of Tibet in 
1959, social classes among the Tibetans could 
be defined in terms of Opposition: cleric ver­
sus lay, noble versus peasant, merchant versus 
labourer, agriculturalist versus nomad, and 
trader versus townsman. The agriculturalists 
traditionally formed the peasantry of Tibet, 
most of them working as tenants or hired 
labourers on land owned by the monasteries 
or the nobility. The herdsmen and shepherds 
pastured their flocks on the high steppes; some 
of them remained in the lowlands during the 
winter and migrated upward in summer. Be­
fore 1959 it was estimated that about one- 
quarter of the population belonged to the 
clerical order. The monasteries were the main 
seats of learning. Tibetan Buddhism is an ad- 
mixture of Buddhist teachings and the pre- 
Buddhist religion, Bon (see also Bon; Tibetan 
Buddhism).

Most marriages are monogamous, although 
both polygyny and polyandry have been prac- 
ticed under certain circumstances, usually in 
order to keep an estate intact and within the 
patemal line of descent. Thus, the eldest son 
of a noble family would take a bride; and, if 
any of his younger brothers so desired, they 
were included in the marriage contract as ju­
nior husbands.

Dwellings are commonly one- or two-story 
buildings with walls of stone or brick and flat 
clay roofs. The nomadic pastoralists live in 
tents of yak hair, rectangular in shape and 
ranging from 12 to 50 feet (3.5 to 15 m) in 
length. Most of the noble families traditionally 
maintained town houses in the Capital city, 
Lhasa. These were built of stone around a 
rectangular courtyard, on three sides of which 
were stables and storehouses. On the fourth 
side, opposite the gate, was the mansion itself, 
usually three stories high.

The staple diet of most Tibetans is barley 
flour, yak meat, mutton, cheese, and tea. 
These basic items may be supplemented by 
rice, fruit, vegetables, chicken, and sometimes 
fish. The main beverage is tea mixed with 
butter and salt.
Tibetan bear: see Asiatic black bear.
Tibetan Buddhism, also called (incorrectly) 
LAMAisM, distinctive form of Buddhism that 
evolved from the 7th Century ad in Tibet. It is 
based mainly on the rigorous intellectual dis­
ciplines of Mädhyamika and Yogäcära philos­
ophy and utilizes the symbolic ritual practices 
of Vajrayäna (Tantric Buddhism). Tibetan 
Buddhism also incorporates the monastic dis­
ciplines of early Theraväda Buddhism and 
the shamanistic features of the indigenous Ti­
betan religion, Bon. Characteristic of Tibetan 
Buddhism is the unusually large segment of 
the population actively engaged in religious 
pursuits (up until the Chinese communist 
takeover of the country in the 1950s an es­
timated one-quarter of the inhabitants were 
members of religious orders); its system of 
“reincamating lamas”; the traditional merger 
of the spiritual and temporal authority in the 
office and person of the Dalai Lama; and the 
vast number of divine beings (each with its 
own family, consort, and pacific and terrifying 
aspects), which are considered symbolic repre- 
sentations of the psychic life by the religiously 
sophisticated and accepted as realities by the 
common people.

Buddhism was transmitted into Tibet mainly



during the 7th to 10th centuries. Notable 
early teachers were the illustrious 8th-century 
Tantric master Padmasambhava and the 
more orthodox Mahäyäna teacher Säntirak- 
sita. With the arrival from India in 1042 of 
the great teacher Atïsa, a reform movement 
was initiated, and within a Century the major 
sects of Tibetan Buddhism had emerged. The 
Dge-lugs-pa, or One of the Virtuous System, 
commonly known as the Yellow Hats, the or­
der of the Dalai and the Panchen Lamas, has 
been the politically predominant Tibetan sect 
from the 17th Century until 1959, when the 
hiërocratie government of the Dalai Lama was 
abolished by the People’s Republic of China.

By the 14th Century the Tibetans had suc­
ceeded in translating all available Buddhist 
literature in India and Tibet; many Sanskrit 
texts that have since been lost in the coun­
try of their origin are known only from their 
Tibetan translations. The Tibetan canon is 
divided into the Bka’-’gyur, or Translation of 
the Word, consisting of the supposedly canon- 
ical texts, and the Bst an- ’gyur, or Transmitted 
Word, consisting of commentaries by Indian 
masters.

In the second half of the 20th Century Ti­
betan Buddhism spread to the West, particu­
larly after the subjugation of Tibet to Chinese 
Communist rule sent many refugees, includ­
ing highly regarded “reincamated lamas,” or 
tulkus, out of their homeland. Tibetan reli­
gious groups in the West include both commu- 
nities of refugees and those consisting largely 
of occidentals drawn to the Tibetan tradition.
Tibetan calendar, dating system based on 
a cycle of 60 Tibetan years, each of which 
usually has 354 days (12 cycles of the phases 
of the Moon). Adjustment to the solar year 
of about 365 days is made by intercalation of 
an extra month every three years. The 60-year 
cycle appears to be a 9th-century adaptation 
from the Chinese calendar (q.v.).

The written Tibetan calendar calls for an 
ideal month of 30 days; to reconcile this with 
the 29V2-day cycle of phases of the Moon, 
the number of days in six of the months is 
reduced to 29. The first day of each month 
coincides with the New Moon and the 15th 
day with the Full Moon.
Tibetan Highlands: see Tibet, Plateau of.
Tibetan language, Tibetic (or Bodic) lan­
guage belonging to the Tibeto-Burman group 
of the Sino-Tibetan language family ; it is spo­
ken in Tibet, Bhutan, Nepal, and in parts of 
northern India (including Sikkim). The lan­
guage is usually divided by scholars into four 
dialect groups: Central, Southem, Northern 
(in northern Tibet), and Western (in western 
Tibet). The widely used dialect of Lhasa, the 
Capital of Tibet, belongs to the Central group, 
while the Southem group is found primarily 
in Sikkim, Bhutan, and Nepal. The Western 
dialects are more conservative in their sound 
Systems, having best preserved the initial con­
sonant clusters and the final stops (sounds 
formed with complete closure in the vocal 
tract) of Old Tibetan and having less develop­
ment of tones than the other dialects.
Tibetan is written in a very conservative 

script of Indian origin, its present form hav­
ing been used since the 9th Century. The 
orthography reflects the pronunciation of the 
language as it was in about the 7th Century 
and therefore does not adequately represent 
present-day Standard Tibetan pronunciation.
Tibetan literature, body of largely religious 
and occult writings that has developed since 
the 7th Century, when Tibetan became a writ­
ten language. Until the 13th Century most Ti­
betan literary works were skillfully methodical 
translations from Sanskrit of Buddhist texts, 
on which Indian scholars and Tibetan trans- 
lators worked side by side. There is also an 
early indigenous literature based on oral tradi­
tion that consists mainly of annals, chronicles,

legends, liturgies, and compendiums of occult 
practices.

The official Tibetan Buddhist canon was 
closed in the 13th Century. By that time, 
however, there already existed some orthodox 
Buddhist works of Tibetan origin, and from 
the 13th Century onward there were produced 
such lengthy and numerous collections of reli­
gious histories, biographies, dramas, and trea­
tises and commentaries on Buddhist doctrine 
that Tibetan literature must be considered one 
of the most extensive in the world. With the 
exception of the great epic Rgyal-po Ge-sar 
dgra-’dul gyi rtogs-pa brjod-pa (“The Great 
Deeds of King Gesar, Destroyer of Enemies”), 
there is little secular literature.
Tibeto-Burman languages, a dass of lan­
guages that includes all Sino-Tibetan languages 
(q.v.) except those classified as Chinese. (It 
also excludes the Tai, Karen, and Miao-Yao 
languages, when these are sometimes classified 
as Sino-Tibetan.) The validity of the Classifi­
cation Tibeto-Burman is debated by scholars.
Tibeto-Chinese languages: see Sino-Tibet­
an languages.
Tibetot, John: see Worcester, John Tiptoft, 
Ist earl of.
tibia, also called s h in , inner and larger of the 
two bones of the lower leg in vertebrates—the 
other is the fibula. In humans the tibia forms 
the lower half of the knee joint above and the 
inner protuberance of the ankle below. The 
upper part consists of two fairly flat-topped 
prominences, or condyles, that articulate with 
the condyles of the thighbone, or femur, 
above. The attachment of the ligament of the 
kneecap, or patella, to the tibial tuberosity in 
front completes the knee joint. The lateral 
condyle is larger and includes the point at 
which the fibula articulates. The tibia’s shaft 
is approximately triangulär in cross section; 
its markings are influenced by the strength 
of the attached muscles. It is attached to the 
fibula throughout its length by an interosseous 
membrane. In prehistorie man the shaft was 
frequently flattened from side to side.

At the lower end of the tibia there is a medial 
extension (the medial malleolus), which forms 
part of the ankle joint and articulates with the 
talus (anklebone) below; there is also a fibular 
notch, which meets the lower end of the shaft 
of the fibula.
tibia (musical instrument): see aulos.
Tibullus, Albius (b. c. 55 b c —d. c. 19 b c ), 
Roman poet, the second in the classical se- 
quence of great Latin writers of elegiacs that 
begins with Cornelius Gallus and continues 
through Tibullus and Sextus Propertius to 
Ovid. Quintilian considered Tibullus to be the 
finest of them all.

Apart from his own poems, the only sources 
for the life of Tibullus are a few references in 
ancient writers and an extremely short Vita 
of doubtful authority. He was of equestrian 
rank (according to the Vita) and inherited an 
estate but seems to have lost most of it in 41 
b c , when Mark Antony and Octavian confis- 
cated land for their soldiers. As a young man, 
however, Tibullus won the friendship and pa­
tronage of Marcus Valerius Messalla Corvi- 
nus, the statesman, soldier, and man of letters, 
and became a prominent member of Messal- 
la’s literary circle. This circle, unlike that of 
Gaius Maecenas, kept itself aloof from the 
court of Augustus, whom Tibullus does not 
even mention in his poems. Tibullus seems to 
have divided his time between Rome and his 
country estate, strongly preferring the latter. 
The Albius addressed by Horace in Odes, i, 
33, and Epistles, i, 4, is generally identified 
with Tibullus.

Tibullus’ first important love affair, the main 
subject of Book i of his poems, was with 
the woman whom he calls Delia. Sometimes 
he presents her as unmarried, sometimes as
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having a husband (unless the term conjunx 
is meant to mean “protector”). It is clear, 
however, that Tibullus took advantage of the 
“husband’s” absence on military service in 
Cilicia to establish his relationship with Delia 
and that this relationship was carried on clan- 
destinely after the soldier’s retum. Tibullus 
ultimately discovered that Delia was receiving 
other lovers as well as himself; then, after 
fmitless Protests, he ceased to pursue her.

In Book ii of his poems, Delia’s place is 
taken by Nemesis (also a fictitious name), 
who was a courtesan of the higher dass, with 
several lovers. Though he complains bitterly 
of her rapacity and hardheartedness, Tibullus 
seems to have remained subjugated to her for 
the rest of his life. He is known to have died 
young, very shortly after Virgil (19 b c ). Ovid 
commemorated his death in his Amores (iii,
9).

The character of Tibullus, as reflected in his 
poems, is an amiable one. He was a man 
of generous impulses and a gentle, unselfish 
disposition. He was not attracted to an active 
life; his ideal was a quiet retirement in the 
countryside with a loved one by him. Tibullus 
was loyal to his friends and more constant 
to his mistresses than they would seem to 
have deserved. His tendemess toward women 
is enhanced by a refinement and delicacy rare 
among the ancients.

For idyllic simplicity, grace, tendemess, and 
exquisiteness of feeling and expression, Tibul­
lus stands alone among the Roman elegists. 
In many of his poems, moreover, a symmetry 
of composition can be discemed, though they 
are never forced into any fixed or inelastic 
scheme. His clear and unaffected style, which 
made him a great favourite among Roman 
readers, is far more polished than that of 
his rival Propertius and far less loaded with 
Alexandrian learning, but in range of imagi- 
nation and in richness and variety of poetical 
treatment, Propertius is the superior. In his 
handling of metre, Tibullus is like wise smooth 
and musical, whereas Propertius, with occa-. 
sional harshness, is vigorous and varied.

The works of Tibullus, as they have sur- 
vived, form part of what is generally known 
as the Corpus Tibullianum, a collection of 
poetry that seems most probably to have 
been deliberately put together to represent the 
work of Messalla’s circle. The first two of the 
four books in the Corpus are undoubtedly by 
Tibullus. In its entirety the collection forms a 
unique and charming document for the liter­
ary life of Augustan Rome.
Tibtir (Italy): see Tivoli.
tic (from the 17th-century French tic or ticq, 
“a twitching”), a sudden rapid, recurring con­
traction in a muscle or group of muscles, 
occurring more often in the upper parts of 
the body. The movement is always brief, irre- 
sistible, and limited to one part of the body. 
It does not interfere with the use of the part 
involved and may be halted voluntarily, but 
only for a time. If the tic movement becomes 
ingrained, it is looked upon as a habit; the 
possessor becomes relatively unaware of its 
occurrence. Then a tic may be considered 
to be involuntary. These characteristics of tic 
help to differentiate it from other involun­
tary movements, such as spasm or cramp, or 
the capricious, uninhibitable movements that 
may occur in the afflictions chorea (St. Vitus’ 
dance) or epilepsy.

While most tics are probably o f psychologi­
cal origin, similar repetitive movements have 
been observed in physical disorders, as in the 
late stages of encephalitis. The movements 
that accompany brain disease may persist for 
years but tend to cease eventually.

Nervous children between five and twelve 
years of age are those most likely to have
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tics, but no age group is immune. The move­
ment appears when the subject is tense, and 
distraction will reduce it. The sufferer knows 
that he has a certain control of the movement 
but feels impelled to go through with it in 
order to feel better.

According to psychoanalytic interpretation, 
tics are the involuntary motor expression of 
emotional activity, and they depend primar- 
ily upon the subject’s early psychological and 
sexual development.

Tics frequently involve the face and air pas­
sages. The most common tics are a repetitive 
grimace, blink, sniff, snort, or click in the 
nose or throat, a twitch, or a shrug. Tics 
occur in decreasing frequency from head to 
foot. Psychotherapy, relaxation training, and 
biofeedback training have had some success 
in treating tics.
tic polonga (snake): see Russell’s viper.
Tichatschek, Joseph (Aloys), also spelled 
josef TICHÄCEK (b. July 11,1807, Ober-Weck- 
elsdorf, Bohemia [now in Czechoslovakia]— 
d. Jan. 18, 1886, Blasewitz, near Dresden, 
Ger.), Bohemian operatic tenor praised by 
composers such as Richard Wagner, Hector 
Berlioz, and Franz Liszt for the power and 
beauty of his voice.

Tichatschek studied music with his father 
and sang in the choir of the Broumov Gym­
nasium as a child, and later, while studying 
medicine in Vienna, he began serious vocal 
training. In 1830 he joined the chorus at the 
Kämtnerthor Theatre, and in 1837 he made 
his solo debut in Graz, Austria.

Tichatschek’s first Dresden performance 
(1837) was in the title role of Daniel-Frangois- 
Esprit Auber’s Gustave III. A year later he was 
appointed to the Dresden Court Opera where 
he remained until his retirement in 1870. He 
made a tour of England in 1841, singing at 
Drury Lane in London, in Manchester, and in 
Liverpool. His robust voice made him particu­
larly suited for Wagner’s heldentenor (“heroic 
tenor”) roles; he created the title roles of Wag­
ner’s Rienzi (1842) and Tannhäuser (1845), 
and his performance in Lohengrin (1867) was 
highly praised.
Tichoretsk (Russian S.F.S.R.): see Tikho- 
retsk.
Ticino (Italian), French and German tessin, 
canton, southem Switzerland; wedge shaped, it 
protrudes into Italy to the west and south and 
is bounded by the cantons of Valais and Uri

Lavertezzo village in the Val Verzasca, Ticino 
canton, Switzerland
Shostal— EB Inc.

to the north and Graubünden to the northeast. 
It has an area of 1,085 square miles (2,811 
square km), of which about three-quarters are 
reckoned as productive (forests covering about 
one-third of the area); of the remainder, 32 
square miles (83 square km) consist of lakes, 
chiefly parts of Maggiore and Lugano, and 13 
square miles (34 square km) are occupied by 
glaciers. The Lepontine Alps rise in the north, 
reaching heights of 11,161 feet (3,402 m) at 
the Rheinwaldhorn and 10,741 feet (3,274 m) 
at the Basodino. The canton is dominated 
physically by three river Systems occupying 
steep-sided valleys extending from the moun- 
tain frontier southward to Lake Maggiore. The 
chief system is that of the Ticino River, which 
rises in the northwest, flows east through the 
Bedretto valley and then southeast through 
the Leventina valley, receiving the left-bank 
tributaries Brenno (from the Blenio valley) 
and Moesa (from the Mesolcina valley) be­
fore curving westward above Bellinzona to 
enter the lake from the east. The wide, low 
valley formed by the combined Ticino and 
Brenno is called the Riviera. The western part 
of the canton is drained by the Maggia and 
its numerous right-bank tributaries, and the 
Verzasca valley lies between the Ticino and 
the Maggia. The remainder of the canton, a 
triangulär fragment of broken hill country to 
the southeast, drains to Lake Lugano. The 
amount of lowland is small, occurring only in 
the lower river valleys and near the lakes. 

Historically, Ticino represents the early, per­
manent Swiss conquests from the duchy of 
Milan and falls into three groups: the Lev­
entina valley, conquered by Uri in 1440 (pre- 
viously held 1403-22); Bellinzona (previously 
held 1419-22), the Riviera, and the Blenio 
valley, won in 1500 by Uri, Schwyz, and 
Nidwalden and confirmed by Louis XII of 
France in 1503; and Locarno, the Maggia val­
ley, Lugano, and Mendrisio, seized in 1512 by 
the Confederates (Eidgenossen) when fighting 
for the Holy League against the French and 
confirmed by Francis I in the treaty of 1516. 
The districts formed Bellinzona and Lugano 
cantons of the Helvetic Republic in 1798 
and were united in 1803 as Ticino canton, a 
füll member of the Swiss Confederation. The 
three largest cities—Bellinzona (q.v.\ Locamo, 
and Lugano—alternated as Capital until 1878, 
when Bellinzona became the permanent polit­
ical Capital. The constitution dates from 1830, 
but later political disturbances have caused 
considerable modifications.

Ticino has no mineral resources but pos- 
sesses abundant wateipower for intemal use 
and for export. Grazing is important in the 
valleys of the upper part of the canton (So- 
praceneri). Wine is produced in large quantity 
in the extensive vineyards of the warmer south; 
wheat, potatoes, tobacco, and vegetables are 
also grown. The favourable climate, especially 
on the lakes, and the Communications offered 
by the St. Gotthard railway and by several 
light electric and mountain lines, have made 
tourism the most important economie factor. 
The population is Italian speaking and Ro­
man Catholic, under the jurisdiction of the 
bishopric of Lugano. Pop. (1988 est.) 278,647.
Ticino River, ancient (Latin) ticinus, river, 
tributary of the Po River, rising in the Swiss 
part of the Alpilepoutine (mountains) near 
Novena Pass, Switz., at about 8,000 feet (2,440 
m) and draining an area of 2,790 square miles 
(7,226 square km), mostly in Italy. The river 
is 154 miles (248 km) long, flowing south­
east in the Leventina valley, followed by road 
and rail from St. Gotthard Pass to Bellinzona 
(Switzerland), then west to Lake Maggiore, 
Italy, where it is joined by the Toce River. 
It then flows southeast in a floodplain 1-2 
miles (1.6-3.2 km) wide and 30-50 feet (9- 
15 m) below the surrounding North Italian 
lowland into the Po River 4 miles (6 km) 
southeast of Pavia. The river is füllest in May

and November, lowest in September and late 
winter. Above Lake Maggiore in the Swiss 
Ticino canton, the river and its tributaries are 
an important source of hydroelectric power 
for Switzerland; the Toce River and its tribu­
taries likewise serve Italy. The Ticino River is 
not suitable for navigation. The two principal 
towns on the river are Bellinzona and Pavia.
tick, any of the roughly 825 species of inverte- 
brates of the suborder Ixodida, within the or­
der Parasitiformes, subclass Acari (sometimes 
Acarina, or Acarida).

A brief treatment of ticks follows. For füll 
treatment, see macropaedia: Arachnids.

Ticks, worldwide in distribution, are assigned 
to three families: Argasidae (soft ticks) and

Cattle tick (Boophilus)
E R. Degginger— EB Inc.

Nuttalliellidae and Ixodidae (together consti- 
tuting the hard ticks). The family Nuttallielli­
dae is represented by one rare African species. 
Adults range in size up to 30 mm (slightly 
more than 1 inch), but most species are 15 
mm or less. They may be distinguished from 
their close allies, the mites, by the presence 
of a sensory pit (Haller’s organ) on the end 
segment of the first of four pairs of legs; eyes 
may be present or absent.

Ticks are important parasites of large wild 
and domestic animals; they are also significant 
as carriers of serious human and animal dis­
eases. Although no species is primarily a hu­
man parasite, some occasionally attack man.

Hard ticks, such as the American dog tick, 
Dermacentor variabilis, attach to their hosts 
and feed continuously for several days. When 
engorgement is complete, the female drops 
from the host, finds a suitable site to rest, lays 
her eggs in a mass, and dies. Six-legged larvae 
hatch from the eggs, move up on blades of 
grass, and wait for a suitable host (usually a 
mammal) to pass by. The odour of butyric 
acid, emanated by all mammals, stimulates 
the larvae to drop onto and attach to a host. 
After filling themselves with the host’s blood, 
the larvae detach and molt, becoming eight- 
legged nymphs. Nymphs also wait for a suit­
able host; after they have found one and en- 
gorged themselves, they fall off the host and 
molt into adult males or females. Adults may 
wait for a host as long as three years.

Most hard ticks live in fields and woods, 
but a few, such as the brown dog tick, Rhipi- 
cephalus sanguineus, are household pests. Soft 
ticks differ from hard ticks by feeding in- 
termittently, laying several batches of eggs, 
passing through several nymphal stages, and 
carrying on their developmental cycles in the 
home or nest of the host rather than in fields.

Hard ticks damage the host by drawing large 
amounts of blood, by secreting neurotoxins 
(nerve poisons) that sometimes produce paral- 
ysis or death, and by transmitting disease. 
Such diseases include Lyme disease, Texas 
cattle fever, anaplasmosis, Rocky Mountain 
spotted fever, Q fever, tularemia, hemorrhagic 
fever, and a form of encephalitis. Soft ticks 
also are carriers of diseases.
tickbird: see oxpecker.
Tickell, Thomas (b. 1686, Bridekirk, near 
Carlisle, Eng.—d. April 23, 1740, Bath, Som-



erset), English verse writer and man of letters 
who is, however, best remembered for the 
quarrel involving his translation of the first 
book of Homer’s Iliadin 1715, which appeared 
contemporaneously with that of Alexander 
Pope. Joseph Addison’s reported description 
of Tickell’s version as “the best that ever was 
in any language” aroused the anger of Pope, 
who assumed that Addison was the real au­
thor or had had a share in the work. Addison 
gave Tickell the responsibility of collecting 
and editing his works, which were printed in 
1721. In 1724 Tickell became secretary to the 
lords justices of Ireland, retaining the post un­
til his death.
ticker, high-speed teletype machine used for 
reporting information on stock market trans- 
actions. It prints the stock Symbol, number 
of shares, and price of each transaction; these 
are transmitted to tickers at brokerage houses. 
Before the stock ticker was developed at the 
New York Stock Exchange in 1867, informa­
tion had been carried by mail or messenger. 
Thomas A. Edison improved the machine, and 
in 1930 a faster ticker, printing 500 characters 
per minute, was developed. In 1964 a variable 
speed ticker printing up to 900 characters per 
minute and capable of handling 10,000,000 
shares per day without a tape delay was put 
into Operation. In 1965 the ticker was linked 
to a computer system, making it possible for a 
transaction to appear on the ticker tape within 
seconds after it is completed on the floor of 
the exchange.
Ticker, Reuben (singer): see Tucker, Richard.
Ticknor, George (b. Aug. 1, 1791, Boston— 
d. Jan 26, 1871, Boston), U.S. author and 
educator, who helped to modemize the cur­
riculum at Harvard University.

Educated at Dartmouth College, Ticknor 
first practiced law but then went to Europe 
to study (1815-19), retuming to the United 
States to become professor of French and 
Spanish languages and literatures and profes­
sor of belles-lettres at Harvard. During his 
16 years at Harvard, Ticknor introduced the 
study of contemporary writers (the curricu­
lum having previously been confined almost 
exclusively to the classics) and was the first to 
suggest that Harvard be organized on depart- 
mental lines, a Suggestion that was adopted a 
few years later. From 1835 to 1838 Ticknor 
travelled in Europe, retuming to work on 
his monumental History of Spanish Litera­
ture, which was published in three volumes in 
1849, the first comprehensive study of Span­
ish literature. Ticknor was a founder of the 
Boston Public Library and on his death left to 
it his large and valuable collection of books 
on Spanish literature. He was the author of a 
number of other works, of which the chief was 
a biography (1864) of William H. Prescott, 
the historian.
tickseed, any ornamental summer-blooming 
plant of the genus Coreopsis of the family

Tickseed (Coreopsis)
John H. Gérard

Asteraceae, consisting of about 100 species of 
annual and perennial herbs native to North 
America. Members of the genus have flower 
heads with yellow disk flowers and yellow, 
pink, white, or variegated ray flowers. The 
heads are solitary or in branched clusters, and 
some varieties have double flowers.

Tickseed leaves often are lobed and usually 
are opposite each other on the stem. Golden 
coreopsis (C. tinctoria) is a populär garden 
plant, and swamp tickseed (C. rosea) is grown 
in wild-flower gardens.
Ticlio, also called anticona, mountain pass 
of the Cordillera Central of the Peruvian An- 
des, about 60 mi (100 km) northeast of Lima, 
through the highest part of which (La Cima), 
at an elevation of 15,807 ft (4,818 m), passes 
the main line of the highest standard-gauge 
railway in the world. The railroad was built to 
service the lead and zinc mines at La Oroya 
and Morococha and reaches the pass from the 
west via the Galera Tunnel, 3,855 ft in length, 
which emerges at the Ticlio station.
Ticonderoga, village and town (township), 
Essex County, northeastern New York, U.S., 
at the north outlet (La Chute River) of Lake 
George where it drains into Lake Champlain. 
Located on an ancient Indian portage, its Iro- 
quois name means “between two waters.” The 
site, on the main route between Canada and 
the upper Hudson Valley, was of strategie im­
portance to the French who built Fort-Caril- 
lon on Lake Champlain, in 1755. Captured by 
the British in 1759 (during the French and In­
dian War) the fort was renamed Ticonderoga. 
During the American Revolution the Green 
Mountain Boys, led by Ethan Allen, overran 
the fort in a surprise attack on May 10, 1775, 
and seized artillery that Henry Knox trans- 
ported to Boston for use against the British. 
It was retaken (1777) by the British under 
General Burgoyne, who abandoned it after the 
Battles of Saratoga (q.v.). Restored according 
to early French plans, the fort (including a 
museum) is now a tourist attraction.

Dominated by an economy geared to 
year-round tourism, the village (incorporated 
1889) has paper and pulp industries and is the 
headquarters of the New York State Historical 
Association. Nearby mines (no longer worked) 
were once the principal source of crystalline 
graphite in the United States. The summit of 
nearby Mt. Defiance (south) is reached by a 
toll road. The restored Ft. Mount Hope (or­
iginally built to guard the portage) is V2 mi 
east. Pop. (1980) 2,938.
Ticuna (people): see Tucuna. 
tidal bore: see bore.
tidal flat, level muddy surface bordering an 
estuary, alternately submerged and exposed to 
the air by changing tidal levels. The tidal wa­
ters enter and leave a tidal flat through fairly 
straight major channels, with minor channels 
serving as tributaries as well as distributaries. 
The minor channels meander and migrate 
considerably over periods of several years.

In addition to the alternating submergence 
and exposure, the varying influences of fresh 
river water and saline marine waters cause 
physical conditions, principally temperature, 
salinity, and acidity, to vary more widely than 
in any other marine environment. Waves are 
generally very small because of the shallow 
bottom and short fetch. The mud of a tidal 
flat is characteristically rich in dissolved nu- 
trients, plankton, and organic debris, and it 
supports large numbers of smaller mobile and 
burrowing animals, notably crabs, pelecypods, 
gastropods, and worms. Vegetation is generally 
sparse; if wave erosion is minimal, however, 
felts and mats of blue or blue-green algae may 
be present.
tidal friction, in astronomy, strain produced 
in a celestial body (such as the Earth or Moon) 
that undergoes cyclic variations in gravita-

759 tidal power

tional attraction as it orbits, or is orbited by, 
a second body. Friction occurs between wa-

Acceleration of the Moon caused by 
tidal friction on the Earth 
Rotation of the Earth tends to drag 
the tidal bulges in the direction of the 
arrows; this causes the acceleration 
produced by one tidal bulge, X, to 
be greater than that produced by the 
other, Y
From Elementary Astronomy by Otto Struve, Beverly 
Lynds, and Helen Pillans. Copyright ©  1959 by Oxford 
University Press, Inc. Reprinted by permission

ter tides and sea bottoms, particularly where 
the sea is relatively shallow, or between parts 
of the solid ernst of planet or satellite that 
move against each other. Tidal friction on 
the Earth prevents the tidal bulge, which is 
raised in Earth’s seas and crust by the Moon’s 
pull, from staying directly under the Moon. 
Instead, the bulge is carried out from directly 
under the Moon by the rotation of the Earth, 
which spins almost 30 times for every time the 
Moon revolves in its orbit. The mutual attrac­
tion between the Moon and the material in 
the bulge tends to accelerate the Moon in its 
orbit, thereby moving the Moon farther from 
Earth by about three centimetres (1.2 inches) 
per year, and to slow Earth’s daily rotation by 
a small fraction of a second per year. Millions 
of years from now these effects may cause the 
Earth to keep the same face always tumed to 
a distant Moon and to rotate once in a day 
about 50 times longer than the present one 
and equal to the month of that time. This 
condition probably will not be stable, due to 
the tidal effects of the Sun on the Earth-Moon 
system.

That the Moon keeps the same part of its sur­
face always turned toward Earth is attributed 
to the past effects of tidal friction in the Moon. 
The theory of tidal friction was first developed 
mathematically after 1879 by the English as- 
tronomer George Darwin (1845-1912), son of 
the naturalist Charles Darwin.
tidal power, electricity produced by turbines 
operated by tidal flow. Many ideas for har- 
nessing the tides were put forward in the 
first half of the 20th Century, but no scheme 
proved technically and economically feasible 
until the development by French engineers of 
the plan for the Rance power plant in the 
Gulf of Saint-Malo, Brittany, built 1961-67. 
A dam equipped with reversible turbines (a 
series of fixed and moving blades, the latter 
of which are rotated) permits the tidal flow to 
work in both directions, from the sea to the 
tidal basin on the flood and on the ebb from 
the basin to the sea. The Rance plant has 24 
power units of 10,000 kilowatts each; about 
seven-eighths of the power is produced on the 
more controllable ebb flow. The sluices fill 
the basin while the tide is coming in and are 
closed at high tide. Emptying does not begin 
until the ebb tide has left enough depth of 
fall to operate the turbines. Conversely, the 
turbines are worked by the incoming tide to 
the basin.

The Soviet Union completed construction in 
1969 of a tidal plant of about 1,000 kilowatts 
on the White Sea. Other sites of interest for 
tidal power plants include the Bay of Fundy 
in Canada, where the tidal range reaches
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more than 15 metres (49 feet). Although large 
amounts of power are available from the tides 
in favourable locations, this power is intermit- 
tent and varies with the seasons.
tidal wave: see tsunami.
tiddledywinks, also spelled tiddlywinks, 
game using small, thin disks of different colour 
for each player and a cuplike container, played 
on a cloth-covered table or on any smooth, 
flat surface so covered. The game is played by 
pressing one disk, the shooter, against the edge 
of another, the wink, thus propelling the wink 
upward and forward with a view to flipping it 
into the container.

The winks are about 5/s inch (1.7 centimetre) 
in diameter, and the shooter is about 1 inch. 
Originally they were made of bone or ivory 
but later of plastic. The cups are about 2 in. 
high and 1.5 in. across. Each player shoots in 
turn until he misses. The first player to get all 
winks in the cup wins the game.

Tiddledywinks (the term was originally ap­
plied to a form of dominoes in the 19th 
Century) was primarily a children’s game early 
in the 20th Century, but in the second half 
of the 20th Century, British university teams 
competed for a trophy.
tide, any of the cyclic deformations of one 
astronomical body caused by the gravitational 
forces exerted by others. The most familiar 
are the periodic variations in sea level on the 
Earth that correspond to changes in the rela­
tive positions of the Moon and the Sun.

A brief treatment of tides follows. For füll 
treatment of oceanic tidal phenomena, see 
macropaedia: Oceans. For treatment of the 
forces that are responsible for tides, see Me- 
chanics.

At the surface of the Earth the gravitational 
force of the Moon is about 2.2 times greater 
than that of the Sun. The tide-producing ac­
tion of the Moon arises from the variations 
in its gravitational field over the surface of 
the Earth as compared with its strength at 
the Earth’s centre. The effect is that the water 
tends to accumulate on the parts of the Earth’s 
surface directly toward and directly opposite 
the Moon and to be depleted elsewhere. The 
regions of accumulation move over the sur­
face as the position of the Moon in the sky 
varies, primarily because of the Earth’s rota­
tion but also because of the Moon’s orbital 
motion around the Earth. There are therefore 
approximately two high and two low tides per 
day at any particular place, but at times that 
change from day to day; the average interval 
between consecutive high tides is 12 hours 25 
minutes. The effect of the Sun is similar and 
additive to that of the Moon. Consequently, 
the tides of largest range or amplitude (known 
as spring tides) occur at New Moon, when 
the Moon and the Sun are in the same di- 
rection, and at Füll Moon, when they are in 
opposite directions; the tides of smallest range 
(neap tides) occur at intermédiate phases of 
the Moon.

Although the observed tides have the above 
broad features, this pattem does not corre­
spond to a pair of bulges that move around 
the Earth. The inertia of the water, the ex­
istence of continents, and effects associated 
with the water depth result in much more 
complicated behaviour. For the main oceans, 
a combination of theory and observation in- 
dicates the existence of amphidromic points, 
at which the tidal rise and fall is zero: pattems 
of high and low tides rotate around these 
points (either clockwise or counterclockwise). 
Amplitudes are typically less than a metre.

Tides are most easily observed—and of great- 
est practical importance—along seacoasts, 
where the amplitudes are exaggerated. When 
tidal motions mn into the shallow waters of

the Continental shelf, their rate of advance is 
reduced, energy accumulates in a smaller vol­
ume, and the rise and fall is amplified. The 
details of tidal motions in coastal waters, and 
particularly in channels, gulfs, and estuaries, 
depend on the details of coastal geometry and 
water-depth Variation. Tidal amplitudes, the 
contrast between spring and neap tides, and 
the Variation of times of high and low tide all 
vary widely from place to place.

For these reasons, purely theoretical calcu- 
lation of the times and heights of tides at a 
particular station is quite impossible. Never- 
theless, tides are quite successfully predicted 
on the basis of accumulated observations of 
the tides at the place concemed. The analysis 
of the observations relies on the fact that any 
tidal pattem (in time) is a Superposition of 
variations associated with periodicities in the 
motions of the Moon and the Sun relative to 
the Earth. The periods involved are the same 
everywhere, ranging from about 12 hours to 
a year or more, but the relative sizes of their 
contributions are highly variable. Observa­
tions over a sufficiënt time make it possible to 
calculate which contributions are significant 
at a particular location and, thus, to forecast 
tidal times and heights. It is common that 40 
components may be significant for practical 
calculations at one location.

In addition to tides in the oceans (and in 
large lakes, where similar processes occur with 
smaller amplitudes), there are analogous grav­
itational effects on the atmosphere and on 
the interior of the Earth. Atmospheric tides 
are detectable meteorological phenomena but 
are a comparatively minor component in at­
mospheric motions. Earth tides differ from 
oceanic and atmospheric ones in that the 
response to them is an elastic deformation 
rather than a flow. Observations of Earth tides 
contribute to our knowledge of the intemal 
stmcture of the Earth.

Tidal processes can, of course, also occur 
on other members of the solar system. As 
just one example, it has been suggested that 
volcanic activity of Jupiter’s satellite Io is the 
consequence of intemal heating by frictional 
resistance to tidal deformation.
tide, Earth: see Earth tide.
Tidewater, also called coastal plain, natu­
ral region in eastem Virginia, U.S., compris- 
ing a low-lying alluvial plain on the westem 
shore of Chesapeake Bay between the Atlantic 
Ocean and the Fall Line (a line marking 
the junction between the hard rocks of the 
Appalachians and the softer deposits of the 
coastal plain). It is crossed by the Potomac, 
Rappahannock, York, and James rivers and 
their tidal estuaries. The Dismal Swamp (q.v.), 
astride the boundary with North Carolina, is a 
distinctive feature. The Tidewater region was 
where the first English settlements in America 
were founded, beginning with Jamestown in 
1607.
Tidore Island, Bahasa Indonesia pulau ti- 
dore, one of the Moluccas islands, Indonesia, 
45 sq mi (116 sq km) in area. Tidore lies off 
the westem coast of central Halmahera and 
forms part of the Halmahera Tengah kabu- 
paten (Central Halmahera regency) of Maluku 
propinsi (province). The southem part is oc- 
cupied almost entirely by an extinct volcanic 
peak (5,676 ft [1,730 m]); the north is hilly, 
with some level strips along the coast. The 
Muslim inhabitants seil fish, cultivate garden 
produce, and are proficient at metalworking. 
Like nearby Temate, Tidore was the seat of 
an ancient and powerful Sultanate. The Por­
tuguese arrived in 1521, destroyed the Capital, 
and built (1578) a fort. The Spanish main- 
tained a foothold well into the 17th Century, 
aiding the Tidorese against the sultan of Ter- 
nate and the Dutch. The latter conquered 
the island in 1654 but recognized the sultan’s 
nominal power. Pop. (1971) 28,655.

tie-dyeing, method of dyeing by hand in 
which coloured pattems are produced in the

Tie-dyeing pattern
Brock Palmer— Nancy Palmer Agency

fabric by gathering together many small por­
tions of material and tying them tightly with 
string before immersing the cloth in the dye- 
bath. The dye fails to penetrate the tied sec­
tions. After drying, the fabric is untied to 
reveal irregulär circles, dots, and stripes. Vari- 
coloured pattems may be produced by re- 
peated tying and dipping in additional colours. 
This hand method, common in India and In­
donesia, has been adapted to machines. See 
also resist printing.
tie rubbing: see t’ieh rubbing.
tie tack, short pin with a large head, used in 
the second half of the 20th Century to attach a 
necktie to a shirt. Usually the tie tack consists 
of a round stud pin with a shaft that pierces 
the material, which is kept in place by a small 
metal base screwed or snapped onto the end 
of the shaft.

The head of the tie tack can be made of any 
kind of material and often has one or more 
precious stones embedded in it. Forerunners 
were the tie pin and the stickpin.
Tieck, (Johann) Ludwig (b. May 31, 1773, 
Berlin—d. April 28, 1853, Berlin), versatile 
and prolific writer and critic of the early 
Romantic movement in Germany. He was a 
bom storyteller, and his best work has the 
quality of a Märchen (fairy tale) that appeals 
to the emotions rather than the intellect.

The son of a craftsman, Tieck was edu­
cated at the Berlin Gymnasium (1782-92) 
and at the universities of Halle, Göttingen, 
and Erlangen (1792-94). Through friendship 
with W.H. Wackenroder, he began to realize 
his talent; together, they studied Shakespeare, 
Elizabethan drama, Middle High German lit­
erature, and medieval town architecture.

Characteristic of early German Romanticism 
are Tieck’s Die Geschichte des Herrn William 
Lovell, 3 vol. (1795-96), a novel in letter form

Tieck, detail of an oil painting by K. 
Vogel von Vogelstein, 1834; in the 
National Gallery, Berlin
By courtesy of the Nationalgalerie, Berlin



that describes the moral self-destruction of a 
sensitive young intellectual; Karl von Berneck 
(1797), a five-act tragedy set in the Middle 
Ages; and Franz Sternbalds Wanderungen, 2 
vol. (1798), a novel of artistic life in the late 
Middle Ages. A series of plays based on fairy 
tales—including Ritter Blaubart (“Bluebeard”) 
and Der gestiefelte Kater (“Puss in Boots”)— 
that parodied the rationalism of the 18th- 
century Enlightenment were published in a 
collection of fairy tales, Volksmärchen (1797) 
under the pseudonym Peter Leberecht (‘‘live 
right”). This collection includes one of Tieck’s 
best short novels, Der blonde Eckbert (“Fair 
Eckbert”), the fantastic story of an obsessive 
fear; this work won the praise of August and 
Friedrich von Schlegel, the leading critics of 
the Jena Romantics.

In 1799 he published a translation of Shake- 
speare’s The Tempest, and he started a trans­
lation of Don Quixote (pub. 1799-1801). His 
early work culminated in the grotesque, lyri- 
cal plays Leben und Tod der heiligen Gen­
oveva (1800) and Kaiser Octavianus (1804). 
Phantasus, 3 vol. (1812—16), a heterogeneous 
collection of works in a narrative framework, 
indicated a movement toward realism.

After 1802 Tieck’s Creative powers appar­
ently became dormant. He studied Middle 
High German, collected and translated Eliza­
bethan plays, published new editions of 16th- 
and 17th-century German plays, and acted as 
adviser to the Shakespeare translation begun 
by August von Schlegel. He also published 
works by such contemporary German writers 
as Novalis and Heinrich von Kleist.

In 1825 Tieck was appointed adviser and 
critic at the theatre in Dresden, a post he held 
until 1842. During those years he became the 
greatest living literary authority in Germany 
after Goethe. His Creative energies were re- 
newed; he tumed away from the fantasy of his 
earlier work, and found his material in con­
temporary middle-class society or history. The 
40 short novels of this period contain polemics 
against both the younger Romantics and the 
contemporary “Young Germany” movement, 
which was attempting to establish a national 
German theatre based on democratie ideals. 
Dichterleben (“A Poet’s Life”; part 1, 1826; 
part 2, 1831) concemed the early life of Shake­
speare. Vittoria Accorombona (1840; The Ro­
man Matron, 1845) was a historical novel. In 
1842 he accepted the invitation of Frederick 
William IV of Pmssia to go to Berlin, where 
he remained the rest of his years, and where, 
as in Dresden, he became the centre of literary 
society.
t’ieh rubbing, Pinyin tie, imprint taken from 
calligraphy èngraved on stone or wood. The
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T’ieh rubbing, Sung dynasty (960- 
1279); in the National Palace Museum, 
Taipei
By courtesy of the Collection of the National Palace 
Museum, Taipei, Taiwan, Republic of China

practice emerged in the T’ang dynasty (618— 
907) as a method of studying the style of ear­
lier calligraphers and developed into an im­
portant related art form in itself. The mbbings 
served as models for copying and Training. 
Calligraphers during the Sung dynasty (960- 
1279) became especially interested in the aes- 
thetic principles guiding brushstroke and com- 
position and their application as criteria for 
judging calligraphy’s sister art, painting.
tieke (bird): see saddleback.
Tiel, formerly thiel, gemeente (municipal- 
ity), Gelderland provincie (province), central 
Netherlands, on the Waal River, west-south- 
west of Arnhem. Chartered in 1200, it devel­
oped as a medieval port and market town and 
became a member of the Hanseatic League. 
The town now has a horticultural school, 
serves a fruit-growing (ehernes, apples, and 
pears) region, and has some light industries. 
Pop. (1983 est.) 29,742.
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Tiele, Cornelis Petrus (b. Dec. 16, 1830, 
Leiden, Neth.—d. Jan. 11, 1902), Dutch the­
ologian and scholar, whose influence on the 
comparative study of religion, which in his 
time was only beginning, was very great.

Educated at Amsterdam High School and at 
the seminary of the Remonstrant Brotherhood, 
Tiele served as pastor at Moordrecht and Rot­
terdam, then as professor at the Remonstrant 
Seminary. In 1877 he was appointed at the 
University of Leiden as professor of the history 
of religions, a chair that was especially created 
for him and that he occupied for 24 years. 
Among the best known of Tiele’s numerous 
works are Geschiedenis van den gods dient, tot 
aan de heerschappij der wereldgodsdiensten 
(1876; Outlines of the History of Religions to 
the Spread of the Universal Regligion, 1877) 
and his Gifford Lectures, published as Inlei­
dung tot de godsdienst-wetenschap (Elements 
of the Science of Religion, both 2 vol., both 
1897-99).
T’ien, Pinyin tian (Chinese: Heaven), in in- 
digenous Chinese religion, the supreme power 
ruling over lesser gods and men. T’ien gener­
ally denotes an impersonal power in contrast 
to Shang-ti (the Lord on High), but the two 
are closely identified and the terms often used 
synonymously. Evidence suggests that T’ien 
originally referred to the sky while Shang-ti 
referred to the Supreme Ancestor who resided 
there. Their importance to the ancient Chi­
nese lay in their assumed influence over the 
fertility o f the clan and its crops; sacrifices 
were offered to these powers solely by the king 
and, later, by the emperor.

Chinese rulers were traditionally called Son 
of Heaven, and their authority was believed 
to emanate from Heaven. Beginning in the 
Chou dynasty (1111—255 bc), sovereignty was 
explained by the concept of the Mandate of 
Heaven (T’ien ming), a grant of authority that 
was revocable if the ruler did not attend to 
his virtue. Since the ruler’s virtue was believed 
to be reflected in the harmony of the empire, 
social and political unrest were traditionally 
considered signs that the mandate had been 
revoked and would soon be transferred to a 
succeeding dynasty.
T’ien-ch’i, Pinyin tianji (reign title), per­
sonal name (Wade-Giles romanization) chu 
yu-chiao, posthumous name, or shih, che 
ti, temple name (ming) hsi tsung (b. 
1605, China—d. 1627, China), 15th emperor 
(reigned 1620-27) of the Ming dynasty, un­
der whose rule the infamous eunuch Wei 
Chung-hsien (1568-1627) dominated the gov­
ernment while the dynasty disintegrated.
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Ascending the throne at the age of 15, T’ien- 
chi preferred carpentry to governmental af­
fairs. He handed The powers o f government to 
Wei, a former butler in the Empress Dowager’s 
service and a friend of the young Emperor’s 
nurse. Wei became the most powerful eunuch 
in Chinese history, replacing hundreds of offi­
cials and creating a network o f spies. He even 
had temples erected in his honour throughout 
the country.

During this time several foreign invasions 
took place. The Dutch attacked and occupied 
the island of Taiwan, a Chinese protectorate; 
and the Manchu tribes of Central Asia, who 
20 years later were to conquer all o f China, 
were virtually unopposed in their cönquest 
of the northeastem pari: of the Ming Empire 
around the Liao River Valley.

Conditions deteriorated in every pari of 
the empire. In the south and southwestem 
provinces rebellions became endemic, and the 
Imperial treasury was too depleted to repair 
the dikes when the Huang Ho (Yellow River) 
burst its banks. By the end of T’ien-chi’s reign 
the dynasty had lost control of the country, 
and his successors were powerless to reverse 
the decline.
T’ien-ching (China): see Tientsin.
Tien Giang, tinh (province) in the Mekong 
delta region of southem Vietnam. It has an 
area of 918 sq mi (2,377 sq km) and since 1976 
has included the former provinces of Dinh 
Tuong and Go Cong. Bounded on the north 
by the Dong Thap Muoi (Plain of Reeds), the 
westem portions of the province are flooded by 
the summer monsoon. The province is cross- 
cut by an extensive dike and canal system. To 
the east the boundary is Ho Chi Minh City 
(formerly Saigon) province-borough and the 
South China Sea; to the south the province is 
bounded by Song (river) Chua Dai, the most 
northerly mouth of the Mekong.

The region is devoted to growing single- and 
double-cropped paddy rice, fishing out o f the 
port of Go Cong in the South China Sea, and 
the raising of coconuts, sugarcane, and fruits, 
the latter near My Tho, the provincial seat. 
Industries include electric plants, ice plants, 
rice mills, sugar presses, textile workshops, 
and weaving. My Tho is linked by highway 
with Ho Chi Minh City (formerly Saigon). Go 
Cong is a regional trade centre and a trans- 
shipment point for coastal vessels. Pop. (1979) 
1,264,498.
Tien Giang, Song (Asia): see Mekong River. 
T’ien-i (Chinese emperor): see T’ang.
Tien Lake, Wade-Giles romanization tien 
ch’ih, also called k’un-ming ch’ih, Pinyin 
Dian CHI, or Kunming CHI, lake lying to 
the south of K’un-ming in Yunnan Province, 
China. Tien Lake lies in the largest group of 
Yunnanese lake basins, in the eastern pari of 
the province, to the south of the Liang-wang 
Shan (Liang-wang Mountain Range) which 
reach an altitude of some 8,740 ft (2,664 m). 
The lake is some 25 mi (40 km) from north to 
south, 8 mi wide, and about 25 ft deep. The 
mountains rise steeply from the eastem and 
western shores, but to the north is an exten­
sive alluvial plain, which has been intensively 
irrigated since the Mongol occupation (1279- 
1368) and the early pari of the Ming dynasty 
(1368-1644). Before this time the area was 
only at times under Chinese influence. The 
area was settled by sedentary agricultural peo- 
ples from at least as early as the 2nd Century 
bc. It was successively the centre of the inde­
pendent state of Tien, which became tributary 
to the Han dynasty (206 bc- ad  220) after 109 
bc, and of the States of Nan-chao (8th-10th 
Century) and Ta-li (10th-13th Century).
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T’ien-lung Shan, Pinyin tia n lo n g  sh a n , 
site in central Shansi Province, China, at which 
there is a series of Buddhist cave temples dat- 
ing from the mid-6th Century; the site is best 
known, however, for cave temples containing

Stone sculpture of a b o d h i s a t t v a  from 
T’ien-lung Shan, T ’ang dynasty (a d  618-907); 
in the M usée Guimet, Paris
Giraudon— Art Resource/EB Inc.

images in the developed T’ang dynasty sculp- 
tural style of the late 7th and 8th centuries. 
Many intact and fragmentary images are now 
in collections outside China.

The stone images (often painted) represent 
the extreme development of sensuous and 
voluptuous sculptural form generally consid­
ered characteristic of the T’ang period. The 
style represents a Chinese reworking of the 
Standard Buddha form developed in the Gupta 
period (320-647) in India. The T’ang sculp­
tural style seen at T’ien-lung Shan was suc­
ceeded by increasing fleshiness, which became 
a norm for debased and populär traditions of 
Buddhist images throughout the later history 
of China.
T’ien-ming (ruler of China): see Nurhachi.
T’ien Ming (Chinese: Mandate of Heav­
en), Pinyin tia n  m in g , in Chinese Confucian 
thought, the notion that Heaven (T’ien) con- 
ferred directly upon an emperor, the Son of 
Heaven (T’ien tzu), the right to rule. The 
doctrine had its beginnings in the early Chou 
dynasty (c. 1122-221 bc).

The continuation of the mandate was be­
lieved to be conditioned by the personal be­
haviour of the ruler, who was expected to 
possess i (“righteousness”) and jen (“benevo- 
lence”). If the emperor’s personal life became 
immoral or his rule tyrannical, some Confu- 
cianists taught that he had not only lost his 
right to rule but should be removed by revo­
lution, if necessary. Chinese historians conse- 
quently make much of the dissolute life of the 
last emperor of each dynasty, thereby confirm- 
ing the Confucian principle that Heaven itself 
had withdrawn its mandate and had passed it 
on to another.
Tien Shan, Wade-Giles romanization t ’ien  
sh a n , Pinyin tia n  sha n , Russian ty a n  sh a n , 
great mountain system of Central Asia situ­
ated in the south central Soviet Union and 
the westem margins of the People’s Republic 
of China.

The following article summarizes införma- 
tion about the Tien Shan; for füll details, see 
m a c r o pa e d ia : Asia.

The ranges and intervening valleys and basins 
of the Tien Shan stretch for about 1,800 mi 
(3,000 km) in a generally east-west direc- 
tion, varying in width from 220 mi at their

centre to about 300 mi at their eastem and 
westem extremities. The system is bounded 
to the north by the Dzhungarian and south­
em Kazakhstan plains, to the southeast by 
the Tarim Basin, and to the Southwest by 
the Alay (Alayskaya), Surkhandarya (Surkhob- 
skaya), and Gissar (Gissarskaya) valleys, and 
the Pamir mountain ranges. The mountains 
of the Tien Shan are of the Alpine type, with 
steep slopes and glaciers along their crests. The 
highest peaks are located in a central cluster, 
from which ridges extend along the boundary 
between China and the Soviet Union; Pobeda 
Peak (Pik Pobedy, or Victory Peak) rises to 
24,406 ft (7,439 m), the Tien Shan’s maxi­
mum elevation.

Many large rivers of the mountain system 
are fed by glacial meltwater, with the rivers’ 
maximum flow occurring in late spring and 
summer. The rivers drain into Central Asia’s 
major inland depressions, among them the 
Azalskaya and Tarim basins. The Tien Shan 
region experiences a strong Continental cli­
mate characterized by great extremes in tem­
perature in summer and winter. Most of the 
precipitation falls on the windward west and 
northwestern slopes at altitudes between 7,500 
and 9,000 ft; to the east and in the interior 
regions the total precipitation decreases to less 
than 4 in. (100 mm) a year in places. The 
characteristic plants and animals of the Tien 
Shan reflect the region’s distinct zones of el­
evation, which provide a diverse distribution 
of soils and Vegetation. The most common 
landscape is steppe, occurring at elevations of 
between 3,500 and 11,000 ft.

Several million people live in the moun­
tain region, most belonging to the Kirgiz and 
Uighur ethnic groups. The Fergana valley is 
the most densely populated area, averaging 
more than 500 persons per sq mi (190 persons 
per sq km). Irrigated agriculture has developed 
in the valleys and on the lower mountain 
slopes, and livestock herding is practiced on 
the higher slopes. Industry and tourism are 
growing rapidly in the Soviet territory of the 
Tien Shan.

Consult the in dex  first

T’ien-shih Tao: see Way of the Celestial 
Masters.
T’ien-shui, Pinyin tian-shu i, city, southeast 
Kansu Province (sheng), China. An indepen­
dent county-level municipality and the ad­
ministrative centre of T’ien-shui Area, it is 
to be distinguished from T’ien-shui County, 
some 9 V2 mi (15 km) to the east. Situated 
on the Wei Ho (Wei River), T’ien-shui was 
historically an important place on the great 
westem route from Sian to Lan-chou and to 
Sinkiang Province. This route is now followed 
by a highway and by the Lunghai Railway, 
which was extended to T’ien-shui in 1947 and 
to Lan-chou and the far west of China during 
the 1950s.

The area, the cradle of Chinese civilization, 
has been settled since Neolithic times. In an­
cient times it was known as Kuei, and under 
the Han dynasty (206 bc- ad  220) the town 
was known as Kuei Hsien, or Shang-kuei 
Hsien. In Sung times (960-1279) this was re- 
named Ch’eng-chi Hsien. T’ien-shui County 
was established under the T’ang dynasty (618— 
907), but was originally a separate place some 
25 mi (40 km) to the Southwest. Shang-kuei 
was the administrative seat of Ch’in Prefecture 
(chou) from the late 3rd Century onward, and 
this became the official name of the place un­
der the Ming (1368-1644) and Ch’ing (1644- 
1911) dynasties. Although it was reduced to a 
county and renamed T’ien-shui in 1912, the 
name Chin-chou is still commonly used.

Throughout history, T’ien-shui has been both 
an important transportation centre and a vital 
strategie position, commanding the western

approach to Sian, for centuries the Capital of 
China, via the Wei Ho Valley. Fought over 
repeatedly in the 3rd and 4th centuries, it later 
feil into the hands of the Tibetans (from 763 
to 845), the Tanguts and the Juchen (after 
1127), and finally the Mongols (from 1215 to 
1368).
In the period following the mid-5th Century, 

it was on the main route by which Buddhism 
was introduced into China. The great com­
plex of cave temples at Mai-chi Shan, some 15 
mi to the southeast became a major Buddhist 
centre during the Sui (581-618) and T’ang 
dynasties.

The city stands in a small fertile basin, wa- 
tered by an long-established irrigation system. 
Millet, com (maize), and winter wheat, kao- 
liang (sorghum), some cotton, and tobacco 
are grown in the area. To the west of the 
city along the railway lie large coal deposits 
near the surface, still unexploited in the early 
1970s.
T’ien-shui is the centre of various consumer 

industries, producing cotton textiles, matches, 
wine, fumiture, and fine lacquer ware. The 
city itself was once a centre of the Kansu 
Muslim community, which was decimated af­
ter the rebellions of 1864-75. A large Muslim 
minority remains in the area to the northeast. 
The city is a complex one, being formed of 
five separate walled cities—the Great City (Ta 
Ch’eng), the Middle City (Chung Ch’eng), the 
Westem and Eastem Customs Barriers (Hsi 
Kuan Ch’eng; Tung Kuan Ch’eng), and Fu- 
hsi’s city. Pop. (1953) 63,000; (mid-1970s est.)
50,000-100,000.
T’ien-shun (Chinese emperor): see Cheng- 
t’ung.
T’ien-t’ai, Japanese tend a i, rationalist school 
of Buddhist thought that takes its name from 
the mountain in southeastem China where its 
founder and greatest exponent, Chih-i, lived 
and taught in the 6th Century. The school was 
introduced into Japan in 806 by Saichö (q.v.; 
known posthumously as Dengyö Daishi).

The chief scripture of the school is the Lo­
tus Sütra (Chinese Fa-hua Ching; Sanskrit 
Saddharmapundarïka-sütra), and the school 
is thus also known as the Fa-hua (Japanese 
Hokke), or Lotus, school.

The basic philosophical doctrine is summa- 
rized as the triple truth, or chikuan (“perfected 
comprehension”): (1) all things (dharmas) lack 
ontological reality; (2) they, nevertheless, have 
a temporary existence; (3) they are simulta- 
neously unreal and temporarily existing—the 
middle, or absolute, truth, which includes and 
yet surpasses the others. The three truths are 
considered to be mutually inclusive and each 
contained within the others. Because existence 
is ever-changing, the phenomenal world is re­
garded as identical with the world as it really 
is.

The doctrine of the triple truth was first 
taught by Hui-wen (550-577); but Chih-i, the 
third patriarch, is regarded as the founder of 
the school because of his own great contri­
butions. Chih-i organized the whole of the 
Buddhist canon according to the supposition 
that all the doctrines were present in the mind 
of Säkyamuni (the historical Buddha) at the 
time of his Enlightenment but were unfolded 
gradually according to the mental capacities 
of his hearers. The Lotus Sütra was consid­
ered the supreme doctrine, embodying all of 
the Buddha’s teachings.

In 804 Saichö, a Japanese monk, was sent to 
China expressly to study the T’ien-t’ai tradi­
tion. The inclusiveness of the T’ien-tai school, 
which arranged all Buddhist learning into one 
grand hierarchical scheme, was attractive to 
Saichö. On his retum to Japan he attempted 
to incoiporate within the framework of the 
T’ien-tai doctrine Zen meditation, vinaya dis­
cipline, and esoterie cults. The Tendai school, 
as it is called in Japanese, also encouraged 
an amalgamation of Shintö and Buddhism in



the Ichi-jitsu (One Truth), or Sannö Ichi-jitsu 
Shintö (q.v).

The monastery founded by Saichö on Mt. 
Hiei, near Kyöto, the Enryaicu-ji, became the 
greatest centre of Buddhist learning of its 
time in Japan. Honen, and many other fa­
mous monks who later established their own 
schools, came there for training.

Saichö’s efforts to establish a Tendai ritual 
of ordination that would be more in keeping 
with Mahäyäna teachings and independent 
from the kaidan (“ordination centre”) at Nara 
bore results only after his death but was an 
important step in the Mahäyäna development 
in Japan.

After the death of Saichö, rivalry broke out 
between two factions of the school, which sep­
arated in the 9th Century into the Sammon 
and the Jimon sects, headed by the two monks 
Ennin and Enchin (qq.v.). A third branch, the 
Shinsei, emphasizes devotion to the Buddha 
Amida.
T’ien-t’ai Mountains, Wade-Giles roman­
ization t’ien-t’ai shan, Pinyin tiantai shan, 
mountain chain in eastem Chekiang Province, 
China; T’ien-t’ai is also the name of a moun­
tain in the chain. The range forms the north- 
eastem extension of the great Hsien-hsia Ling 
(mountains) in southem Chekiang, which 
forms the watershed between such rivers as the 
Ling Chiang and Ou Chiang, draining into the 
east coast of Chekiang, and the Yin Chiang, 
Ts’ao-o Chiang, and rivers of the Ch’ien-t’ang 
Chiang system, draining to the west and even- 
tually to the north coast of the province. The 
mountains are rugged, with individual peaks 
reaching 3,300 to 4,000 ft (1,000 to 1,200 m). 
The mountain known as T’ien-t’ai (Heavenly 
Terrace) is immediately to the north of T’ien- 
t’ai County (hsien). Tt comprises a System 
of peaks—T’ung-pai, Fou-lung, Ch’ih-ch’eng, 
and, the highest, Hua-ting, which reaches 
3,727 ft.
From a very early period T’ien-t’ai Shan 

was considered a holy mountain; in early 
times it was associated with Taoism. Many 
well-known Taoist adepts and masters lived 
there until the 1 Ith and 12th centuries. Its 
fame, however, is associated not with Taoism 
but with Buddhism. According to tradition, 
the first Buddhist community was founded 
there in 238-251, but T’ien-t’ai Shan’s renown 
began when the monk Chih-i settled there in 
576. When the Sui dynasty (581-618) unified 
China in 589, Chih-i played an important role 
in giving religious sanction to the new regime 
and was greatly honoured by the Sui emperor. 
After Chih-i’s death in 597, his disciples, with 
the aid of Imperial patronage, made T’ien- 
t’ai Shan a major cult centre. The best-known 
temples established there were the Kuo-ch’ing 
Ssu, Ta-tzu Ssu, Tien-feng Ssu, Huo-kuo Ssu, 
Wan-nien Pao-en Ssu, and Kao-ming Ssu. 
Eventually there were 72 major temples as 
well as a great number of cloisters and shrines 
on the mountain, and it became a major 
centre of pilgrimage both for Chinese and for 
Japanese Buddhists. It also gave its name to 
one of the major schools of Buddhist teach­
ing, T’ien-t’ai, perhaps better known under its 
Japanese name of Tendai.

Many of the temples still remain, although 
the influence of the T’ien-t’ai school in Chi­
nese Buddhism did not survive the 13th Cen­
tury. A good deal of building was subsequently 
done in the 17th and 18th centuries, and in 
the 17th Century in particular the T’ien-t’ai 
area produced a number of prominent Bud­
dhist scholars.
T’ien-ts’ung (ruler of China): see Abahai.
Tientsin, Wade-Giles romanization t’ien- 
ching (Heavenly Ford), Pinyin tianjin, city 
and province-level municipality, eastem Peo­
ple’s Republic of China. Tientsin is the third 
largest city of the republic and is the admin­
istrative centre of Tientsin Municipality, an

administrative entity equivalent to a province 
and directly subordinate to the central govern­
ment of China. Located at the northeastem 
extremity of the North China Plain, it lies 
about 60 mi (100 km) southeast of Peking and 
about 35 mi inland from the Po Hai (Gulf 
of Chihli) of the Yellow Sea. Since the Yuan 
(Mongol) Dynasty (1279-1368) it has been an 
important transportation and trading centre. 
It is the leading port in northern China and, 
after Shanghai, the country’s second largest 
manufacturing centre.

The following article treats briefly the mod­
ern city of Tientsin; for a full discussion of 
history and contemporary life, see macropae- 
dia: Tientsin.

Central Tientsin is located where the Tzu-ya 
and Hsin-h’ai rivers and the north and south 
sections of the Grand Canal (Pei Yün-ho and 
Nan Yün-ho, respectively) converge to form 
the Hai Ho (Hai River), which then flows east- 
ward into the Po Hai. The city stands on an 
alluvial plain less than 15 ft (5 m) above sea 
level. Despite its proximity to the Yellow Sea, 
the city’s climate is Continental in nature with 
large daily and seasonal temperature ranges. 
The average January temperature is 39° F 
(4° C) and the July average is 84° F (29° 
C). Southerly breezes bring in moist summer 
air from the North Pacific, and cold, dry, 
Siberiari air masses influence winter weather 
pattems. The Hai Ho has long been subject 
to frequent flooding, and measures to control 
this problem have been taken since the 1890s. 

Since the Chinese Communist victory in 
1949, Tientsin’s economy has been trans- 
formed from one based mainly on trade and 
commerce to that of a diversified heavy and 
light manufacturing centre. Chief among the 
heavy industries are the production of heavy 
machinery, Chemicals and plastics, and iron 
and steel; shipbuilding and ship repair are 
also important. Light industries include tex­
tiles, the processing of foods and hides, and 
the manufacture of mbber goods and paper. 
Banking and trade, however, continue to be 
vital to Tientsin’s economic life, and most 
of North China’s exports and imports pass 
through Tientsin.

The urban core of Tientsin extends 7 mi 
from east to west and about 9 mi from north 
to south. The central business district, Ho- 
p’ing, is located on the west bank of the 
Hai Ho and contains many large department 
stores, restaurants, and hotels. To the north- 
west is the old district, with its irregulär and 
winding streets. Farther northwest lies Hung- 
ch’iao District, a mixed residential and indus­
trial area famous for its handicrafts.

The newer westem and southem districts of 
Hsinhua, Ho-hsi, and Nan-k’ai were devel­
oped by Europeans during their dominance of 
the China trade. Hsin-hua remains the chief 
trading, shipping and administrative area, 
while Ho-hsi and Nan-k’ai have extensive ar­
eas devoted to residential or recreational use. 
The districts east o f the Hai Ho—Ho-pei and 
Ho-tung—are centres of industry and trans­
port.

Tientsin’s eclectic architecture, reflecting 
many foreign influences, was often constructed 
hastily and without much thought as to con- 
gruity of design. Some of the public buildings 
from the period in the 1950s of close relations 
with the U.S.S.R. reflect monolithic Soviet 
styles.

Among the cultural institutions of Tientsin, 
the Museum of Fine Arts is noted for its col­
lection of Yüan, Ming, and Ch’ing dynasty 
paintings; others are the Tientsin Library, the 
Tientsin Science Hall, and the City Museum 
of History. The Industrial Exhibition Hall and 
the National Minorities’ Cultural Palace are 
the scene of special cultural exhibits; and op­
eras, plays, and concerts are held at People’s 
Festival Hall.

Higher educational institutions include Nan- 
k’ai and Tientsin universities; specialized
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schools include the Polytechnic Institute, the 
Central Conservatory of Art and Music, and 
schools of education and medicine.

Tientsin’s role as the leading port of North 
China has stimulated its development as a 
transportation centre. Railways connect the 
city with Shanghai, Peking, and Shenyang. 
Many inland waterways connect Tientsin with 
cities in southem Hopeh province. The Ching 
T’ang highway, mnning through Tientsin* is 
the main all-weather road from the sea to 
the interior of the North China Plain. Public 
transportation is well developed, and the first 
7 V2 mi of a subway system were opened in 
1983. Area city, 1,651 sq mi (4,276 sq km); 
municipality, 4,365 sq mi (11,305 sq km). 
Pop. (1983 est.) city, 5,130,000; municipality,
7,780,000.
Tientsin Massacre (June 21, 1870), in 
Tientsin, China, violent outbreak of Chinese 
Xenophobie sentiment that nearly precipitated 
international warfare and signalled the end 
of the “cooperative policy” between China 
and the Westem treaty powers. Prior to the 
incident, rumours circulated in Tientsin that 
the French Sisters of Charity were kidnap­
ping and mutilating Chinese children. Hos- 
tility mounted, and on June 21 the French 
consul, Henri Fontanier, fired into a crowd 
of locally prominent representatives, missing 
the district magistrate but killing his servant; 
immediately the Consul and some 20 others, 
mostly French, were killed and mutilated by 
the mob.

Demands for harsh punishment issued from 
Paris and Rome. European warships were sent 
to Tientsin, and Chinese troops were activated 
at battle stations. Hostilities were averted only 
after the executiön, under pressure from the 
Western powers, of 16 Chinese and the dis- 
patch of an official mission to convey China’s 
apologies to France.
Tiepolo, Giovanni Battista (b. March 5, 
1696, Venice—d. March 27, 1770, Madrid), 
great Italian painter o f the 18th Century. His 
luminous, poetic frescoes (e.g., “The Banquet 
of Anthony and Cleopatra,” before 1750),

“The Banquet of Anthony and Cleopatra,” detail of a 
fresco  by Giovanni Battista Tiepolo, before 1750; in 
the Palazzo Labia, Venice
Alinari— Art Resource/EB Inc.

while extending the tradition of Baroque ceil- 
ing decoration, epitomize the lightness and 
elegance of the Rococo period.

Early life. Tiepolo’s father, who had been 
engaged in the shipping business, died in 1697,
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leaving his wife and five children in com- 
fortable circumstances. His mother entrusted 
Giambattista to Gregorio Lazzarini, a painter 
of decorative, academie taste, who taught his 
young pupil the basic techniques of his pro- 
fession. Tiepolo was drawn to a melancholie 
style with strong contrasts o f light and shade, 
or chiaroscuro. Such strong shadings of light 
and dark, coupled with a genuine dramatic 
feeling, may be seen in his first public work, 
“The Sacrifice of Isaac” (1716), for the church 
of Sta. Maria dei Derelitti, or Ospedaletto. 
Tiepolo’s name first appears on the lists of the 
Venetian painters’ guild as an independent 
painter in 1717. The fact that his studio was 
thriving at this time is attested by his marriage 
to Cecilia Guardi, the sister of the painters 
Giovanni Antonio and Francesco.

During this period, Tiepolo was influenced 
by the robust plastic modelling of his Venetian 
contemporary Giovanni Battista Piazzetta, as 
in such works as the monumental “Madonna 
of Carmelo and the Souls of Purgatory” (c. 
1720). His artistic education, however, was 
complex and varied: he examined the works 
of both Venetian and foreign contemporaries 
and studied older painters as well, as demon- 
strated by his large production of etchings 
after 16th-century subjects. Through his in­
tense artistic activity, Tiepolo mastered a wide 
variety of forms and moods, ranging from 
the drama of such works as “The Crucifix- 
ion” (1723-24), in the oratory of Sta. Barbara 
Burano, to the narrative humour of the four 
mythological scenes now in the galleries of 
the Accademia in Venice. It seems unlikely 
that the young Tiepolo left Venice, and there- 
fore he did not see the great decorative cycles 
that other Venetian painters were executing 
throughout Europe. Nevertheless, he under­
stood their methods. His maturity of tech­
nique and originality of formal invention were 
already evident in his first frescoes, the “Glory 
of St. Theresa” in the church of the Scalzi and 
“The Force of Eloquence” on the ceiling of the 
Palazzo Sandi-Porto (now Cipollato). It was 
not, however, until the frescoes of the Palazzo 
Arcivescovile of Udine, executed sometime af­
ter 1726, that Tiepolo, then about 30, reached 
full maturity of expression. In these frescoes, 
he gave up the chiaroscuro of his early works 
and greatly brightened his colour, while pre­
serving his form intact. The decoration was 
commissioned by Dionisio Dolfin, the patri­
arch of the town of Aquileia, and Tiepolo 
probably began work with the ceiling above 
the main staircase, depicting the “Fall of the 
Rebelling Angels” in vigorous, dramatic forms; 
in the gallery, within the Baroque perspective 
framings of Mengozzi Colonna, his faithful 
collaborator, he narrated biblical episodes of 
varying complexity, in bright colour and with 
bold brush play.

At this same time, or shortly thereafter, in a 
melodramatic and agitated style, Tiepolo exe­
cuted for the Dolfin family’s Venetian palace 
10 scenes of Roman history. The enrichment 
of his colour during this period became par­
ticularly tasteful in his smaller paintings, such 
as the two versions of “Apelles Painting the 
Portrait of Campaspe” (Montreal Museum of 
Fine Arts and the National Gallery, London), 
both of which are subtle, almost ironie re- 
enactments of the classical episode.

By the 1730s, Tiepolo’s fame had gone be­
yond Venice. He was called to Milan in 1731, 
and there he decorated the Palazzo Archinto 
(destroyed by bombing in World War II) with 
mythical scenes, of which marvellous small 
models remain, and the Palazzo Dugnani, for 
which he painted graceful episodes from his­
tory within Baroque settings. In autumn of 
that same year, he began the decoration of the 
Cappella Colleoni at Bergamo, depicting sto­
ries of John the Baptist (1732), into which he

introduced airy landscape backgrounds that 
marked an innovation in his style. In the fall 
of 1734, working “day and night without rest,” 
as he himself put it, Tiepolo decorated the 
Villa Loschi, now known as Zileri dal Verme, 
at Biron, near Vicenza, for which he prepared 
a famous and very beautiful series of drawings. 
Indeed, Tiepolo was a tireless and prodigious 
sketcher, capable of suggesting with pen and 
skillful watercolouring the rapid conception 
of structures and images that he would later 
carry out in frescoes and paintings.

In 1736, Count Tessin, who had to select a 
painter to decorate the royal palace in Stock­
holm, described Tiepolo this way: “full of 
spirit. . .  of infinite fire, dazzling colour, and 
astonishing speed.” This is a fitting portrait of 
both the painter and the man. But Tiepolo 
would not leave the city of Venice, where 
the nobility and the clergy were by now con­
tending for his work and where he was being 
praised as “the most famous of the virtuosi.” 
Rather, he preferred to send his works abroad, 
as in the case of “The Adoration of the Trin­
ity by Pope Clement” (c. 1735), which was 
sent to Nymphenburg and is now in the Alte 
Pinakothek in Munich, or “The Martyrdom 
of St. Sebastian” (1739), which was sent to 
the church in Diessen. Sometime toward the 
end of the 1730s, Tiepolo painted the “Insti­
tution of the Rosary” on the large ceiling of 
the church of the Gesuati (or Sta. Maria del 
Rosario), at Zattere, covering an enormous 
amount of space and reviving the triumphal 
taste of Roman Baroque decoration.

Later Life. In the decade from 1740 to 
1750, Tiepolo created works based on secular 
themes in which he experimented with forms 
and appeärances of the great luminosity that 
was rediscovered in Venetian painting from 
1730 by Piazzetta, Canaletto, and Guardi. 
During this time he became a close friend 
of Count Algarotti, an important personal­
ity in the international cultural life of the 
time. Tiepolo’s general education had been 
unpretentious and provincial, but his meeting 
with Algarotti drew him closer to the classical 
taste of the time. Nevertheless, the world he 
depicted in his works of the period on the 
theme of the tales of Cleopatra (“The Ban­
quet of Cleopatra” [1744; National Gallery of 
Victoria, Melbourne], two canvases [1747], in 
Arkhangelskoye, near Moscow, and the fresco 
complex at the Palazzo Labia in Venice [short­
ly before 1750]) is a fanciful image of antiq- 
uity; formally, this image is derived from the 
Venetian Renaissance master Veronese and 
parallels the melodramas on classical themes 
that were populär in the 18th Century.

An invitation to decorate some of the rooms 
of the Residenz in Würzburg came to Tiepolo 
at one of the happiest moments of his career, 
in the full maturity of his artistic genius, and 
he went there in 1750 with his two sons, 23- 
year-old Giovanni Domenico and 14-year-old 
Lorenzo. They painted a cycle of frescoes in 
marvellous accord with the style of Balthasar 
Neumann, the architect. The ceiling of the 
Kaisersaal, with its “Wedding Allegory,” is 
the most boldly luminous work of Tiepolo’s 
career. The wall frescoes narrate events of the 
Middle Ages with a supreme naturalness and a 
total indifference to history. The “Olympus,” 
an assemblage of mythological and allegori­
cal representations on the enormous ceiling 
of the main staircase, has been said to sym- 
bolize and exalt the humanistic aspirations of 
the 18th Century. The rhythmic grandeur of 
these decorative sequences is also reflected in 
the solemn “Adoration of the Magi” (1753; 
Alte Pinakothek, Munich). (The influence of 
Rubens has been seen in these works, and 
it is possible that Tiepolo’s stay in Germany 
did, indeed, give him the opportunity to be­
come acquainted with artists such as Rubens 
and Rembrandt, neither of whom was well 
represented in Venetian collections.) Almost 
in direct contrast to the grandeur of this offi­

cial production, the artist pursued an almost 
romantic, poetic theme, portraying episodes 
taken from the Italian Renaissance poet Tasso 
in four magnificent canvases depicting the 
story of Rinaldo and Armida, now in the Art 
Institute of Chicago. In their new treatment 
of landscape and their inclination toward lyric 
warmth, these canvases are direct precursors 
of his decoration for Villa Valmarana, near 
Vicenza (1757), in which the personality of 
his son Giovanni Domenico asserted itself in 
exotic rural scenes of carnival season. For the 
first time since his earliest attempts in 1748- 
49, Giovanni Domenico achieved something 
more than his previous depersonalized col- 
laborations with his father and was able to 
express his own peculiar anecdotal and realis- 
tic-grotesque vein. The elder Tiepolo, on the 
other hand, drew on the poetry of Homer, Vir­
gil, Ariosto, and Tasso to execute a nucleus of 
feelings ranging between the dramatic and the 
passionate, on an idyllic but sensually moving 
plane. This stay on dry land after his close 
contact with Venice gave him the magnificent 
new graphic observations documented in the 
lyrically intense landscape of the great altar- 
piece he executed for the cathedral of Este in 
Italy, “St. Tecla Freeing Este from the Plague” 
(1759).

Tiepolo was now on the eve of his departure 
for Spain, from which he would never return. 
Before leaving Italy for the last time, he ac­
cepted the task of celebrating the last dream of 
power of a noble Venetian family, the Pisani 
family, who had built their own belated but 
splendid Versailles. In Tiepolo’s magnificent 
“Apotheosis of the Pisani Family,” the most 
attractive section is an array of children’s por- 
traits and a frieze of male and female satyrs, 
which give a stamp of sensual existentialism to 
the decorative ensemble. Interspersed among 
his many decorations, Tiepolo painted many 
portraits. A unique example is the superb por­
trait of the “Procurator Giovanni Querini (?),” 
owned by the Galleria Querini-Stampalia of 
Venice; it represents not only a man but also 
an undermined aristocracy destined to fall.

Venice’s political equilibrium was shattered 
in 1756 by the Seven Years’ War, but Spain 
remained outside the conflict, and Carlos III 
invited Tiepolo to Madrid to enhance the 
glory of the Spanish monarchy at the Palacio 
National. Tiepolo arrived in 1762 with his 
active collaborators, Giovanni Domenico and 
Lorenzo. In 1764, this team finished the dec­
oration, in which the elder Tiepolo continued 
to define, and in part carry out, the complex 
thematic conception of the three ceilings. Un- 
fortunately, the concepts did not fit in with 
the architectural environment, and the chro- 
matic vividness of the beautiful sketches was 
not completely realized in the finished work. 
Yet, in “The Power of the Spanish Monar­
chy,” “The Apotheosis of the Spanish Mon­
archy,” and “Aeneas Led to the Temple of 
Venus,” Tiepolo dared to create bold perspec­
tive inventions, sustained by rich chromatic 
orchestration. In contrast to the solemnity 
that pervaded the Spanish court, Tiepolo pre­
sented a poetic art of light and colour, based 
on an inner feeling of almost romantic melan- 
choly, as may be seen in the religious canvases 
executed for Aranjuez and in the various se­
quences of the “Flight into Egypt” executed 
for private patrons. The ceilings were Tiepo­
lo’s last major undertaking.
Assessment. The hostile attitude of the offi­

cial Spanish milieu seems to have resounded in 
the 19th Century, when connoisseurs and crit- 
ics rejected Tiepolo, along with the Baroque 
and Rococo styles, in general. He was consid­
ered an unhealthy and bizarre genius. But the 
change in taste brought about by Impression- 
ism late in the Century prepared the way for 
the rediscovery of the great Venetian. Gener- 
ations of critics in Italy and elsewhere have 
worked to reconstruct his enormous pictorial 
output and to reassemble his prodigious mass



of quick sketches and brilliant etchings. Mod­
em taste accepts him without reservation and 
without need for either historical perspective 
or cultural justification. His huge decorative 
works formed a perfect complement to the 
Rococo churches and palaces of his time. De­
scribed by one of his contemporaries as being 
“all spirit and fire,” he worked with astonish- 
ing verve, and his output of ceilings, murals, 
easel compositions and portraits, sketches, and 
etchings is so huge as to invite the suspicion 
of superficiality. Yet there is an underlying 
melancholy in all his best works that gives 
them a profundity rarely found in other art of 
his time. Critics now rank him with the great 
painters of all ages. (R.Pal.)
m a j o r  w o r k s . P a in tin g s . “The Sacrifice of 
Isaac” (“The Sacrifice of Abraham”; 1715—16; Sta. 
Maria dei Derelitti, or Ospedaletto, Venice); “Re- 
pudiation of Hagar” (1717-19; Rasini Collection, 
Milan); “The Madonna of Carmelo and the Souls 
ofPurgatory” (c. 1720; Brerä, Milan); “Glory of St. 
Theresa” (c. 1720; church of the Scalzi, Venice); 
“The Force of Eloquence” (c . 1724-25; Palazzo 
Cipollato, Venice); frescoes (c. 1726; Palazzo Ar- 
civescovile, Udine, Italy); ceiling frescoes (1731, 
now destroyed; Palazzo Archinto, Milan); “The 
Adoration of the Christ Child” (1732; St. Mark’s, 
Venice); frescoes (1732; Cappella Colleoni, Ber­
gamo, Italy); frescoes, chapel of S. Vittore (1737; S. 
Ambrogio, Milan); vault frescoes (c . 1739; church 
of the Gesuati, Venice); frescoes (1740; Palazzo 
Clerici, Milan); vault frescoes (1743-44, now de­
stroyed; church of the Scalzi); frescoes (1743; 
Villa Cordellina, Montecchio Maggiore, Vicenza, 
Italy); “Time Revealing Truth” (frescoes, 1744- 
45; Palazzo Barbarigo, Venice); “Allegory of For- 
titude and Wisdom” (frescoes, 1744-45; Ca’ Rez- 
zonico, Venice); Story of Anthony and Cleopatra 
(frescoes, before 1750s; Palazzo Labia, Venice); 
“The Glorification of Francesco Barbaro” (fresco, 
c. 1750; Metropolitan Museum of Art, New York 
City); “Gifts Offered to Cleopatra” (fresco, c. 1750; 
Necchi Collection, Pavia, Italy); “Timocleia and 
the Thracian Commander” (fresco, c. 1750; Na­
tional Gallery of Art, Washington, D.C.); frescoes, 
Kaisersaal (1750-52; Residenz, Würzburg, Ger.); 
“Olympus” (1753; Residenz, Würzburg); vault 
frescoes (1754-55; church of the Pietä, Venice); 
frescoes for Villa Contarini, Mira (c . 1756; Musée 
Jacquemart-Andre, Paris); frescoes (1757; Villa 
Valmarana, Vicenza); “Apotheosis of the Pisani 
Family” (frescoes* 1762; Villa Pisani, Stra, Italy); 
“Apotheosis of the Spanish Monarchy” throne 
room (1764; Palacio Nacional, Madrid).

O il sketches. These exist in many museums, 
including the Isabella Stewart Gardner Museum, 
Boston; National Gallery, London; Frick Collec­
tion, New York City; Museum of Fine Arts, 
Boston; and the Cleveland Museum of Art. Tiepolo 
also produced a great number of drawings and 
etchings.
b i b l i o g r a p h y . Contemporary sources and those 
of the late 18th Century recognized the greatness 
of Tiepolo: Vincenzo da Canal, V ita  d i  G regorio  
L a z z a r in i  (1732; ed. by G.A. Moschini, 1809); A. 
Longhi, C o m p e n d io  d e lle  v ite  d e i p i t to r i  v en ez ia n i 
s to r ic i p iü  r in o m a ti (1762); Francesco Algarotti, 
O pere, 8 vol. (1764-65); A.M. Zanetti, D e ila  p it-  
tu ra  ven ez ia n a  (1771); Luigi A. Lanzi, S tó r ia  p it-  
to r ica  de lia  I ta lia , 3 vol. (1795-96). Neoclassicism 
brought a disregard for the artist, who was often 
cited in negative criticisms and was admired only 
in evaluations of certain writers and painters of 
the second half of the 19th Century, such as Gau­
tier and Degas. It is necessary to come to the 
beginning of our Century to discover a reevalua- 
tion and a reconstruction of the work of Tiepolo 
in numerous monographs: Pompeo G. Molmenti, 
G .B . T iepolo: L a  su a  v ita  e  le  su e  o p e re  (1909); 
Eduard Sack, G ia m b a ttis ta  u n d  D o m e n ic o  T iepo lo  
(1910); Antonio Morassi, T iepo lo , 2nd ed. (1950; 
G .B . T iepolo: H is  L ife  a n d  W ork, 1955); A  C o m ­
p le te  C a ta lo g u e  o f  th e  P a in tin g s  o f  G .B . T iepo lo  
(1962); Guido Piovene and Anna Pallucchini 
(eds.), L ’opera  co m p le ta  d i  G ia m b a ttis ta  T iepo lo  
(1968). There are many studies on the painting 
cycles of the artist: Antonio Morassi, T iep o lo  e  
la  V illa  V a lm aran a  (1945); Rodolfo Pallucchini, 
G li affreschi d i  G ia m b a ttis ta  e  G ia n d o m e n ico  
T iep o lo  a lla  V illa  V a lm a ra n a  d i  V icen za  (1945);

M.H. von Freeden and Carl Lamb, D a s  M e is te r ­
w erk  des  G iovan i B a ttis ta  T iep o lo : D ie  F resken  
d e r  W ü rzbu rger R e s id e n z  (1956); Paolo d’Ancona, 
G li affreschi d i  P a la zz o  C leric i: T iep o lo  a  M i­
lan o  (1956); Carla Guglielmi Faldi, T iep o lo  a lla  
S cu o la  d e i C a rm in i d i  V en ez ia  (1960). Catalogs 
from expositions have contributed to the diffusion 
of knowledge about the artist: Giulio Lorenzetti, 
M o stra  d e l T iepolo  (1951); Aldo Rizzi, C a ta lo g o  
de lia  m o stra  d e l T iepo lo  a  U dine, 2 vol. (1971). 
Important studies on his drawings are: Detlev von 
Hadeln (ed .), H a n d ze ich n u n g en  von G .B . T iepo lo , 
2 vol. (1927; The D ra w in g s  o f  G .B . T iepo lo , 2 
vol. 1928; reprinted 1970); Giorgio Vigni, D iseg n i  
d e l T iepo lo  (1942); George Knox, C a ta lo g u e  o f  
th e  T iepo lo  D raw in gs in  th e  V ic to ria  a n d  A lb e rt  
M u seu m  (1960); Terisio Pignatti, L e  acq u e fo rti d e i  
T iepo lo  (1965); Aldo Rizzi, C a ta lo g o  d e lia  m o s tra  
d e i desegn i d e l T iepo lo  (1965); T iep o lo : A  B icen -  
ten a ry  E xh ib ition , 1 7 7 0 -1 9 7 0 , catalog by George 
Knox (1970); Aldo Rizzi (ed.), L ’o p e ra  g ra fica  d e i  
Tiepolo . L e  acqueforti (1971; T h e E tc h in g s  o f  th e  
Tiepolos, 1972); Anna Pallucchini, G ia m b a ttis ta  
T iepo lo  (1971), in Italian; H.D. Russell, R a r e  E tc h ­
ings b y  G iovan n i B a ttis ta  a n d  G io v a n n i D o m e n ic o  
T iepo lo  (1972); and George Knox, E tc h in g s  b y  th e  
T iepo lo s  (1976).
Tiepolo, Giovanni Domenico, also called 
GIANDOMENICO TIEPOLO (b. Aug. 30, 1727, 
Venice—d. March 3, 1804, Venice), son of 
the Venetian artist Giovanni Battista Tiepolo; 
he was a talented genre painter, especially of 
scenes from contemporary life and the popu­
lär theatre (as in the deeorations of his villa at 
Zianigo, Italy, now in the Civico Museo Cor- 
rer, Venice). Notable among his early works 
are the paintings of the Stations of the Cross 
for S. Polo, Venice (1747-49), and the chinoi­
serie deeorations of the guest wing of the Villa 
Valmarana (1757) in Vicenza. He worked in 
Madrid from 1762 until his father died in 
1770. Back in Venice, he executed several 
frescoes and easel paintings, especially scenes 
from the commedia delFarte. He produced 
innumerable drawings for collectors, besides 
nearly 200 etchings after his own and his fa- 
ther’s designs. His brother, Lorenzo Tiepolo 
(1736-76), seems to have specialized chiefly 
in genre scenes in pastel.
Tiergarten, district of Berlin, Germany, on 
the Spree River. Before World War II the dis­
trict was Berlin’s diplomatic quarter and the 
site of the War Ministry. It includes the fa­
mous 630-acre (255-hectare) Tiergarten Park, 
a deer preserve until the 18th Century. The 
park was destroyed in World War II, but it 
has been replanted; its new “English garden” 
was donated by the British. The zoological 
gardens in the park have also been restored 
and are again among the finest in Europe. The 
park is bisected by the Strasse des 17. Juni, 
commemorating the killing of protesting East 
German workers by Soviet tanks on June 17, 
1953. Cultural institutions built since World 
War II include the Congress Hall, the Phil­
harmonie Hall, the New National Gallery of 
modern art, and the State Library. Pop. (1986 
est.) 72,000.
Tierpark Berlin: see Berlin Zoo.
Tierpark Hellabrunn: see Hellabrunn Zoo.
Tierra Bianca, city, southem Veracruz state, 
south central Mexico, in the Gulf of Mexico 
lowland, in the Rio Papaloapan Valley, near 
the border of Oaxaca state, at an elevation of 
200 ft (60 m) above sea level. Its climate is 
hot and humid. Tierra Bianca plays an im­
portant role in regional agriculture, industry, 
and transportation. The area is noted princi- 
pally for its livestock and petroleum, but com  
(maize), beans, bananas, rice, mangoes, and 
other tropicai crops are grown. A rail junc­
tion on the routes linking Mexico City and 
Veracmz with the Yucatan, Tierra Bianca has 
railroad shops. It is also accessible by high- 
way from Veracruz to the north-northeast and 
from the plateau cities to the northwest. Pop. 
(1970) 22,727.
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Tierra de O’Higgins (British Antarctic Ter­
ritory): see Antarctic Peninsula.
Tierra del Fuego, archipelago, at the south­
em extremity of South America. In shape the 
main island, separated from the mainland by 
the Strait of Magellan, is a triangle with its 
base on Beagle Channel. The total area is 28,-

Rain forest on Isla Navarino, Tierra del Fuego
E. Aubert de ia Rue

473 sq mi (73,746 sq km), about two-thirds 
of which is Chilean and one-third Argentine. 
The boundary, agreed upon in 1881, follows 
the meridian 68°36'38" W, from Cabo (cape) 
Espiritu Santo on the Atlantic, and the east- 
west Beagle Channel. Lennox, Picton, Nueva, 
and several small islands at the mouth of 
the channel are disputed between the two re- 
publics.

The physical features of Tierra del Fuego are 
varied. Most of the northern portion of the 
main island, consisting of glacial topography, 
mainly lakes and moraines, is under 600 ft 
(180 m) in height, and the Atlantic and Strait 
of Magellan coasts are low-lying. In contrast, 
the southem and westem parts o f the main 
island and the archipelago are a Prolongation 
of the Andes, with peaks exceeding 7,000 ft, 
notably Monte Sarmiento (7,550 ft [2,300 m]) 
and Monte Darwin (7,999 ft [2,438 m]), and 
mountain glaciers. The climate of Tierra del 
Fuego is monotonously cool in summer and 
cold in winter, with great contrast in annual 
rainfall, from 180 in. (4,600 mm) at Bahia 
Félix on Isla Desolación, Chile, to 20 in. at 
Rio Grande, Arg. In the exposed southem and 
westem areas, Vegetation is limited to mosses 
and stunted trees. The central part of the main 
island has deciduous beech forests, and the 
northern plains have a tussock grass cover.

The archipelago was discovered by the nav­
igator Ferdinand Magellan in 1520, when he 
sailed through the strait named after him and 
called the region Tierra del Fuego (Land of 
Fire). Various navigators traversed the area, 
but no systematic exploration was attempted 
until the British Admiralty undertook a thor­
ough survey of the entire archipelago between 
1826 and 1836. For 350 years after Magel- 
lan’s voyage, the region was left in the undis- 
puted occupation of its indigenous peoples, 
the Ona, Yahgan, and Alacaluf Indians, but 
after 1880 colonization by Chilean and Argen­
tine nationals was sparked by the introduction 
of sheep farming and the discovery o f gold. 
More recently, the discovery of petroleum at 
Manantiales in 1945 converted the northern 
part of Tierra del Fuego into Chile’s only oil 
field. Pipelines have been laid to the Strait 
of Magellan for export of the oil to middle 
Chile, drilling platforms have been built in the 
Strait of Magellan, and a small refinery meets 
local needs. There is some lumbering in the 
forested areas of the Beagle Channel and the 
Strait of Magellan; fish and crayfish canning 
at Ushuaia, Arg., and Porvenir, Chile; and fur 
hunting for nutria and seal. A meat refrigera-
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tion plant is located at Rio Grande, but most 
surplus sheep are processed on the mainland.

Roads are poor in Tierra del Fuego, and 
there are no railways. Air services however, 
link major Settlements to Punta Arenas, Chile, 
and Rio Gallegos, Arg. Sea Communications 
are also important; a regulär service flies be­
tween Porvenir and Punta Arenas, and naval 
vessels supply Ushuaia and the Isla Navarino, 
Chile.
Tierra del Fuego, national territory of Ar- 
gentina, consisting of the eastem half of the 
triangulär island of Tierra del Fuego (Span­
ish: Land of Fire), lying between the Strait of 
Magellan (north) and Beagle Channel (south) 
at the Southern extremity of South America. 
Argentina also claims as part of this territory 
a number of south Atlantic islands and a 
portion of the Antarctic continent represent­
ing an additional 1,000,000 sq mi (2,600,000 
sq km). Excluding these claims, the area of 
the national territory (8,248 sq mi [21,363 sq 
km]) presents three well-defined zones. There 
is a central mountain region whose highest 
peak is Comü (4,888 ft [1,490 m]), with a 
windy, narrow, structural valley running east- 
west that is marked by Lake Fagnano in the 
Argentine sector and that continues as Seno 
(bay) Almirantazgo in the Chilean sector; this 
region has abundant Vegetation. Below the 
mountains is a plateau and terrace region 
north of Lake Fagnano with excellent grazing 
ground for sheep and cattle. Finally, there is 
a plains region along the northeastem coast 
near the city of Rio Grande, with open wood­
land covering the nearby mountain slopes.

The Capital of Tierra del Fuego is located on 
the Beagle Channel at Ushuaia, the southem- 
most city in the world. There is little agricul- 
ture on the island, but oil and gas reserves are 
being developed. Many textile and electronic 
firms have been established at Rio Grande 
and Ushuaia, the island’s two main cities. 
Fishing activity centres on Spider crabs and 
musseis and other mollusks, which are canned 
and exported. Krill, tiny shrimplike creatures 
suggested as a potential source of food for 
humans, are extremely abundant in adjoining 
ocean waters but are not yet exploited. Two 
populär points of interest in Tierra del Fuego 
are the National Park Reserve and the United 
States scientific research vessel “Hero” whose 
home port is Beagle Channel. Pop. (1980) 27,- 
358.
tietäjä, the principal religious specialist of 
the Baltic Finns, functioning in the tradition 
of the Finno-Ugric shaman. Operating in a 
more complex, agricultural society than his 
more primitive counterparts, such as the Lapp 
noiade, who worked in a hunting and fish­
ing society, the tietäjä-type specialist differed 
from his predecessor chiefly in the number of 
roles he mastered, as well as in the degree of 
specialization exemplified in them.

Nevertheless, as a shamanic specialist, his 
main task was still to act as the commu- 
nity’s first line of defense against hostile su­
pernatural forces, whether they originated in 
the otherworld or with sorcerers and other 
evil-minded people. The term tietäjä literally 
means “knower,” implying that as the special­
ist he knew more than ordinary humans about 
the nature of the supematural world and of 
techniques for dealing with it. He could be 
called on to aid in almost any problem that 
was either not adequately understood or not 
amenable to correction by ordinary means. 
He was consulted mostly in matters of illness, 
but he also served as priest, diviner, judge, 
name giver, spokesman, entertainer. Even in 
the position of healer, there was a great deal 
of specialization in regard to the tasks and 
techniques used by individual practitioners. 
The overall status of the tietäjä was also

higher in the agricultural society than that of 
the shaman in the hunting and fishing milieu 
because of his additional social influence and 
political power accruing from his multiple 
roles. It is this role differentiation, above all, 
that sets him apart from the more primitive 
specialist.
Tietê River, Portuguese Rio tietê, Säo Paulo 
state, southeastern Brazil, rising in the Serra 
do Mar, just east of Säo Paulo city, and flow­
ing in a northwesterly direction for about 700 
mi (1,130 km) before joining the Parana River 
at Ilha Grande, just above Urubupungä Falls. 
Its major tributaries include the Piracicaba, 
Jacaré, and Sorocaba, and it drains an area 
of 27,410 sq mi (70,990 sq km). Several of 
the state’s large cities are located on or near 
the Tietê, but navigation along its course is 
impeded by frequent falls and rapids. The lat­
ter have been harnessed for power in several 
places.
Tiffany, Charles Lewis (b. Feb. 15, 1812, 
Killingly, Conn., U.S.—d. Feb. 18, 1902, New 
York City), U.S. jeweller who made a spe- 
cialty of importing historie gems, jewelry, and 
art works.

Tiffany went to New York City in 1837 and 
with John B. Young opened a fancy goods 
store. It became Tiffany, Young, and Ellis 
in 1841 and, after branching out into jew­
elry manufacture, was reorganized as Tiffany 
& Company in 1853. Tiffany adopted the 
Standards of English silver in 1851, thereby 
establishing the term “sterling” in the United 
States and affirming the high prestige of his 
firm.

In 1858 Tiffany obtained a surplus section 
of the newly laid Atlantic Cable, which he cut 
into pieces and sold as souvenirs with great 
success. At the beginning of the Civil War he 
tumed most o f his Capital to the manufac­
ture of swords, medals, and other war mate­
rial. In 1868 the Company was incorporated 
and branches were established in London and 
Geneva. In 1887 he bought some of the crown 
jeweis of France. He was the father of the 
famed Art Nouveau designer Louis Comfort 
Tiffany.
Tiffany, Louis Comfort (b. Feb. 18, 1848, 
New York City—d. Jan. 17, 1933, New York 
City), U.S. painter, craftsman, philanthropist, 
decorator, and designer, intemationally recog­
nized as one of the greatest forces of the Art

V ase of Favrile lustre glass made by Louis 
Comfort Tiffany, New York City, 1896; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

Nouveau style, who made significant contri­
butions to the art of glassmaking.

The son of the famous jeweler Charles Lewis 
Tiffany, Louis studied under the U.S. painters

George Inness and Samuel Colman and also 
trained as a painter of narrative subjects in 
Paris. That he was also influenced by a visit to 
Morocco is evident in some of his major works. 
Retuming to the United States, he became 
a recognized painter and an associate of the 
National Academy of Design, New York City; 
later he reacted against the Academy’s conser- 
vatism by organizing, in 1877, with such artists 
as John La Farge and Augustus Saint-Gau- 
dens, the Society of American Artists.

Tiffany’s experiments with stained glass, be­
gun in 1875, led to the establishment, three 
years later, of his own glassmaking factory at 
Cirona, N.Y. By the 1890s he was a lead­
ing glass producer, experimenting with unique 
means of colouring. He became intemation­
ally famous for the glass that he named 
“Favrile,” a neologism from the Latin faber 
(“craftsman”). Favrile glass, iridescent and 
freely shaped, was sometimes combined with 
bronzelike alloys and other metals; such exam- 
ples, some signed “L.C. Tiffany” or “L.C.T.,” 
enjoyed widespread popularity from 1890 to 
1915 and were revived again in the 1960s. His 
Favrile glass was admired abroad, especially in 
central Europe, where it created a new fash- 
ion.

Having established a decorating firm known 
as Tiffany Glass and Decorating Company, 
which served wealthy New Yorkers, Tiffany 
was commissioned by Pres. Chester A. Arthur 
to redecorate the reception rooms at the 
White House, Washington, D.C., for which 
he created the great stained-glass screen in 
the entrance hall. He designed the chapel for 
the World’s Columbian Exposition (1893) in 
Chicago and the high altar in the Cathedral 
of St. John the Divine, New York City. Over- 
whelmed by the glass display qf the brilliant 
French Art Nouveau designer Émile Gallé at 
the Paris Exhibition of 1889, he became inter­
ested in blown glass. From 1896 to 1900 he 
produced a vast amount of exquisite Favrile 
glass, many pieces achieving mysterious and 
impressionistic effects; his innovations made 
him a leader of the Art Nouveau movement.

His firm was reorganized as Tiffany Studios 
in 1900, after which he ventured into lamps, 
jewelry, pottery, and bibelots. In 1911 he cre­
ated one of his major achievements—a gar- 
gantuan glass curtain for the Palacio de Bellas 
Artes, Mexico City. Like his father, Louis 
was a Chevalier of the Legion of Honour; he 
also became an honorary member of the So- 
ciété Nationale des Beaux-Arts (Paris) and of 
the Imperial Society of Fine Arts (Tokyo). In 
1919 he established the Louis Comfort Tiffany 
Foundation for Art Students at his luxurious 
and celebrated Long Island estate (which he 
had designed in total), which in 1946 was sold 
to provide scholarship funds.
Tiffin, city, seat (1824) of Seneca County, 
north central Ohio, U.S., on the Sandusky 
River, 45 mi (72 km) southeast of Toledo. Ft. 
Ball, a military depot of the War of 1812, oc­
cupied a site on the river’s north bank (marked 
by a bronze statue, “The Indian Maiden”), 
where the settlement of Oakley (after 1824, 
Fort Ball) sprang up. In 1820 Josiah Hedges 
founded a settlement on the south bank and 
named it for Edward Tiffin, Ohio’s first gover- 
nor. Incorporated in 1835, Tiffin merged with 
Fort Ball in 1850. Agriculture was originally 
the economie mainstay, but the discovery of 
natural gas (1888) nearby brought industrial 
growth, Manufactures now include vitreous 
plumbing fixtures, wire products, hermetic 
auto parts, steel blankings, hot-cold forging 
machinery, abrasives, tableware, and bulk ma­
terial handling Systems. Heidelberg College 
was founded in 1850 by the Reformed Church 
of the United States (now United Church 
of Christ), and Tiffin University, a business 
school, was established in 1918. Pop. (1980) 
19,549.
Tiflis (Georgian S.S.R.): see Tbilisi.



tig (game): see tag.
Tigellinus, Ofonius (d. ad 69), the Roman 
emperor Nero’s chief adviser from 62 to 68, 
notorious for the influence his cruelty and 
debauched behaviour had upon the Emperor. 
A Sicilian by birth, he was prefect of the vig- 
iles (“fire brigades”) before becoming prefect 
of the Praetorian Guard in 62. Early sources 
maintain that he rose to power by encour- 
aging Nero in his vices. He actively pressed 
Nero’s reign of terror following the abortive 
conspiracy of Piso in 65 and was suspected of 
incendiarism in the great fire that led to the 
first persecution of Christians. When Sulpicius 
Galba raised a rebellion against Nero in 68, 
Tigellinus gave up his power so that he would 
not have to risk his life in a struggle to save 
Nero’s regime. In 69 the emperor Otho forced 
Tigellinus to commit suicide.
tiger (Leo tigris), great cat of Asia, the largest 
member of the cat family (Felidae). Like the 
lion, leopard, and others, the tiger is one of 
the big, or roaring, cats; it is rivalled only by 
the lion in strength and ferocity.

Tiger (Leo t i g r i s )

W. Suschitzky

The tiger is thought to have originated in 
northern Eurasia and to have moved south- 
ward; its present range extends from the Soviet 
Far East through parts of China, India, and 
Southeast Asia. There are about seven or eight 
generally accepted races of tiger. Of these the 
Bali tiger and Caspian tiger are believed to be 
extinct; the Javan, Sumatran, Siberian, and 
Indian subspecies are listed in the Red Data 
Book as definitely endangered.

The size and the characteristic colour and 
striped markings of the tiger vary according 
to locality and race. Tigers of the south are 
smaller and more brightly coloured than those 
of the north. The Bengal tiger and those of 
the islands of Southeast Asia, for example, are 
bright reddish tan, beautifully marked with 
dark, almost black, transverse stripes; the un- 
derparts, inner sides of the limbs, the cheeks, 
and a large spot over each eye are whitish. 
The very large and very rare Siberian tiger 
of northern China and the U.S.S.R., however, 
has longer, softer, and paler fur. There are a 
few black and white tigers, and one pure white 
tiger has been recorded.

The tiger has no mane, but in old males the 
hair on the cheeks is rather long and spread- 
ing. The male tiger is larger than the female 
and may attain a shoulder height of about 
1 metre (3.3 feet); a length of about 2.2 m, 
excluding a tail of about 1 m; and a weight of 
about 160-230 kilograms (350-500 pounds), 
or a maximum of about 290 kg.

The tiger inhabits grassy and swampy dis­
tricts and forests; it also haunts the ruins 
of buildings such as courts and temples. A 
powerful, generally solitary cat, it swims well 
and appears to enjoy bathing. Under stress, it 
may climb trees. The tiger hunts by night and 
preys on a variety of animals, including deer, 
wild hog, and peafowl. Healthy large mam­
mals are generally avoided, although there are 
records of the tiger having attacked elephants 
and adult buffalo. Cattle are sometimes taken 
from human habitations. An old or disabled

tiger or a tigress with cubs may find human 
beings an easier prey and become a man-eater.

In warm regions the tiger produces young at 
any time of year; in cold regions it bears its 
cubs in spring. Litter size is usually two or 
three, and gestation averages 113 days. The 
cubs are striped and remain with the mother 
until about the second year, when they are 
nearly adult and are able to kill prey for 
themselves. The tigress does not breed again 
until her cubs are independent. The average 
life span of a tiger is about 11 years.

Under certain conditions, as in enforced 
confinement in zoos, the tiger occasionally 
hybridizes with the lion; the offspring of such 
matings are called tigons when the sire is a 
tiger, and ligers when the sire is a lion.

The tiger has been the subject of much folk­
lore and superstition. It has been hunted for 
sport and for fur. In parts of its range it is 
valued for the supposed curative, protective, 
or aphrodisiac properties of various parts of 
its anatomy.

The tiger and the other big cats have often 
been placed in the genus Panthera. Other an­
imals sometimes called tigers are the clouded 
leopard (q.v), or clouded tiger; the puma 
(q.v), or deer tiger; and the sabre-toothed cat
tó-v.).
Tiger, Theobald: see Tucholsky, Kurt.
tiger beetle, any member of the approxi- 
mately 2,000 species of the insect family Cicin- 
delidae (order Coleoptera). The name derives 
from their voracious eating habits. The larva 
lives in a vertical burrow, which is sometimes

Tiger beetle (C i c i n d e l a )

William E. Ferguson

as much as 0.67 metre (2 feet) deep. It waits at 
the top of the burrow for prey (insects), which 
it grasps with sickle-like mandibles (jaws). A 
pair of hooks on the abdomen anchor the 
larva, so that it cannot be pulled out of its 
burrow by the struggling victim. The prey is 
then dragged to the bottom of the burrow and 
eaten.

The slender, long-legged adults are about 10 
to 20 millimetres (2/s to Vs inch) long and 
have buiging eyes. Many are iridescent blue, 
green, orange, or scarlet in colour. They are 
rapid runners and fliers. When handled, tiger 
beetles can inflict a painful bite with their long 
mandibles.

Although tiger beetles occur throughout the 
world, most species are subtropical or tropi­
cai and are usually seen on sunny paths and 
sandy areas. The wing covers (elytra) of many 
species of Cicindela, a common genus, have 
scroll-like marks. Species that inhabit sandy 
areas are often light coloured and match the 
environment.
tiger cat: see margay.
tiger-flower, also called aztec city, or 
Shell flower, any of about 12 species of 
the genus Tigridia, plants native from Mex­
ico to Chile and once prized by the Aztecs 
for the chestnut flavour of bulblike structures 
(corms). They belong to the iris family (Irida- 
ceae).

The flowers, in a range of colours including 
orange-red, have three lower floral parts al-

767 tiger shark

Tiger-flower ( T i g r i d i a  p a v o n i a )

Derek Feil

temating with three much smaller petals, all 
with a spotted cup at the centre. They are 
held by 60-centimetre (2-foot) sterns among 
sparse, swordlike leaves.
tiger moth, any of the noctumal moths of 
the cosmopolitan family Arctiidae (order Lep- 
idoptera), containing more than 3,500 species. 
Many have furry or hairy larvae (caterpillars) 
called woolly bears. Most adults have thick 
bodies and wings coloured white, orange, or 
green. When at rest the wings are folded 
rooflike over the body.

The fall webworm (Hyphantria cunea) is a 
serious pest. These caterpillars construct webs 
over leaves, sometimes covering large areas 
with silken sheets. They pupate above ground 
in cocoons made of larval hairs and silk.

A typical arctiid, the Isabella tiger moth 
(Isia isabella), emerges in spring and attains 
a wingspan of 37 to 50 millimetres (IV2 to 
2 inches). Black spots mark its abdomen and 
yellow wings. The larva, known as the banded 
woolly bear, is brown in the middle and black 
at both ends. According to superstition the 
length of the black ends predicts the severity 
of the coming winter: the shorter the ends the 
milder the weather.

The bright warning coloration displayed by 
some arctiids is associated with distasteful- 
ness, thus protecting the moths from preda-

Tiger moth ( A p a n t e s i s  v i r g o )

Alexander B. Klots

tion. The footman moth family Lithosiidae is 
sometimes considered part o f the family Arc­
tiidae.
Tiger of Mysore: see Tippu Sultan.
tiger shark (Galeocerdo cuvierï), large, po- 
tentially dangerous shark of the family Car- 
charhinidae noted for its voracity and invet- 
erate scavenging, as well as its reputation as a 
man-eater. The tiger shark is found worldwide 
in warm oceans, from the shoreline to the 
open sea. A maximum of about 5.5 metres (18 
feet) long, it is grayish and patterned, when 
young, with dark spots and vertical bars. It 
has a long, pointed upper tail lobe and large,
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saw-edged teeth that are deeply notched along 
one side.

An omnivorous feeder that sometimes dam- 
ages the nets and catches of fishermen, the

Tiger shark  { G a l e o c e r d o  c u v i e r i )

Painting by Richard Ellis

tiger shark eats fishes, other sharks, sea turtles, 
mollusks, seabirds, carrion, and garbage. It has 
also been known to swallow coal, tin cans, 
bones, and clothing. It is of some commercial 
value as a source of leather and liver oil.
tiger snake (Notechis scutatus), Australian 
member of the cobra family, Elapidae. lts 
venom, containing a blood-clotting agent as 
well as a nerve paralyzer, is often fatal to 
man. Before striking, the tiger snake flattens 
its head and neck, cobra fashion.

Tiger snake  ( N o t e c h i s  s c u t a t u s )

John Wallis— Bruce Coleman Inc.

This common serpent, most numerous in 
swampy places in southem regions, is vari­
able in colour but often has brown-and-yellow 
bands. It averages 1.2 metres (4 feet) in length.
tigerfish, any of several fishes, as the turkey 
fish and piranha (q.v.), resembling a tiger in 
appearance or habit. In African fresh waters, 
tigerfishes of the genus Hydrocynus (some­
times Hydrocyon) are admired game fishes 
of the characin family, Characidae, order 
Cypriniformes. They are marked, depending 
on the species, with one or several dark, 
lengthwise stripes, and are swift, voracious, 
salmon-shaped camivores with dagger-like 
teeth that protrude when the mouth is closed. 
There are about five species; the largest (H. 
goliath) may be more than 1 metre (39 inches) 
long and may weigh over 45 kilograms (100 
pounds).

In the Indo-Pacific, there are several species 
of marine and freshwater tigerfishes forming 
the family Theraponidae, order Perciformes. 
These tigerfishes are rather small and usually 
marked with bold stripes. The three-striped 
tigerfish (Therapon jarbua) is a common, ver- 
tically striped species about 30 centimetres

(12 inches) long. It has sharp spines on its gill 
covers, which can wound a careless handler.
tiger’s-eye, semiprecious quartz (q.v.) gern 
displaying chatoyancy, a vertical luminescent 
band like that o f a cat’s eye. Veins of parallel, 
blue asbestos (crocidolite) fibres are first al- 
tered to iron oxides and then replaced by silica. 
The gern has a rich yellow to yellow-brown 
or brown colour and, when polished, a fine 
golden lustre. The best stones come from Gri- 
qualand West, S.Af. Hawk’s-eye is similar to 
tiger’s-eye, except that the crocidolite was re­
placed by quartz before altering to iron oxide; 
it therefore retains the gray-blue or green of 
the asbestos. See also cat’s-eye.
tigerware, also spelled tygerware, 16th- 
and 17th-century English term for contem­
porary German stoneware, having a brown, 
mottled glaze, made in the Rhenish centres of 
Cologne and Frechen, Ger. It was not only

Tigerware B a r t m a n n k r u g ,  Frechen,
Ger., second half of the 17th Century; 
in the Victoria and Albert Museum,
London
By courtesy of the Victoria and Albert Museum,
London; photograph, EB Inc.

imported to England but also imitated there 
in the different medium of delft, or tin-glazed 
earthenware; the imitations were also called 
tigerware. Tin-glazed jugs in this style—called 
Mailing jugs—are among the earliest dass of 
English delftware. Although examples were as­
sociated with Kent (where one was excavated), 
it seems more likely that London was their 
place of manufacture.
Tiglath-pileser, Akkadian tukulti-apil- 
esharra, name of Assyrian kings grouped 
below chronologically and indicated by the 
Symbol • .
•Tiglath-pileser I (reigned c. 1115-c. 1077 
bc), one of the greatest of the early kings of 
Assyria.

He ascended the throne at the time when 
a horde known as the Mushki (Meshech of 
the Old Testament) was thrusting into Asia 
Minor, constituting a serious threat to civ­
ilization, as this region was the principal 
source of iron, then coming into general 
use. Tiglath-pileser defeated 20,000 Mushki in 
the Assyrian province of Kummukh (Com- 
magene) and later extended Assyrian control 
farther into Asia Minor than any of his pre- 
decessors had done. He subdued the nomads 
along the routes to the Mediterranean and 
reached the Syrian coast, where the Phoeni- 
cian trading cities paid tribute. Egypt, closely 
linked by trade with the Syrian coast, made 
overtures of friendship.
•Tiglath-pileser III (fl. 8th Century bc), 
king of Assyria (744-727 bc) who inaugu-

rated the last and greatest phase of Assyrian 
expansion. He subjected Syria and Palestine 
to his rule, and later (729 or 728) he merged 
the kingdoms of Assyria and Babylonia in his 
own person.
Rise to power. His biography can be recon- 

structed from his annals, correspondence, and 
building inscriptions. He was the first to have 
annals (as opposed to formal inscriptions) 
written on the sculptured slabs adoming his 
palace walls at Calah (Nimrüd).

Since the days of Tiglath-pileser’s father, 
Adad-nirari III, Assyria had been politically 
and militarily weak, for its northern neigh- 
bour, Urartu, dominated the States Controlling 
its main trade routes to the Mediterranean 
and to.the Iranian plateau. Some portions of 
the empire had ceased to pay the tribute re­
quired by treaties. In the spring of 745 bc a 
rebellion against the weak Ashur-nirari V, a 
son of Adad-nirari III, brought another son, 
who was then govemor of Calah, to power. 
This new ruler assumed the throne name of 
Tiglath-pileser (the Hebrew form of the Assyr­
ian Tukulti-apil-esharra, meaning “My trust 
is in the son of [the temple] Esharra”). This 
may have been a deliberate reference to an 
illustrious forebear, Tiglath-pileser I, c. 1100 
bc. The new ruler, an intelligent and vigorous 
man, acted swiftly.

He rearranged territorial govemorships by 
subdividing the larger provinces that had 
tended to strive for independence from the 
central power. Outside the immediate home 
territory he appointed Assyrian officials to be 
directly responsible to him as well as to sup­
port their local mler. By 738 there were 80 
such provinces. The Assyrians had to report 
directly to the King, who thus was able to 
check continuously on the loyalty and effi­
ciency of all of his civil servants. They were 
responsible for local taxation, the storage of 
military supplies, and the calling up of local 
forces to support the new Assyrian army, now 
a skilled professional force compared with its 
predecessor, which had relied on somewhat 
haphazard conscription. A new intelligence 
system, using reports transmitted by staging 
posts, was also created.
Military campaigns. Tiglath-pileser was 

thus prepared to break the stranglehold of the 
surrounding tribes. He first moved eastward 
against Zamua (modem Sulaymämyah), then 
north against the Medes. Both were brought 
back under control of the adjacent provin­
cial govemors. The tribal lands of Puqudu, 
northeast of Baghdad, were joined to the 
Arrapkha (Kirkük) province, thereby holding 
the Aramean tribes in check. This and con- 
tiguous operations strengthened the hands of

Tiglath-pileser III, relief from Nimrud, 8th 
Century b c ; in the British Museum
By courtesy of the trustees of the British Museum

Nabonassar, the native king of Babylon, who 
maintained peace until his death in 734. All 
this was facilitated by Tiglath-pileser’s policy 
of mass resettlement. Groups whose loyalty 
was assured, since they were now dependent



on the king for protection in a foreign envi­
ronment, were settled in troublesome border 
regions. In 742-741 alone, tens of thousands 
were thus resettled.

Tiglath-pileser next attacked the Urartian 
ruler Sarduri II and his neo-Hittite and Ara- 
maean allies, whom he defeated in 743 bc. 
Advance westward was, however, barred by 
the Capital of Arpad, which had to be besieged 
for three years—a technique now feasible to 
a standing army. The victory in 741 was far- 
reaching, as noted in the Bible (Isaiah 37:13), 
and was to stem the barbarian pressures from 
the north that, after Tiglath-pileser, were to 
threaten the whole civilized world. Tribute 
was brought to him at Arpad from Damascus, 
Tyre, Cilicia, and other cities and regions.

The Assyrian king’s skill is best seen in his 
handling of affairs in Syria and Palestine. 
From an independent military headquarters he 
bypassed the rebels’ ringleader at Damascus, 
won over most coastal cities, cut off supplies 
of Lebanon timber from Egypt, and sent a 
force to Ashkelon and Gaza. In 734 the border 
with Egypt was sealed. The tribes of Ammon, 
Edom, and Moab, who, with Israel, had at­
tacked Ahaz of Judah—a vassal of Assyria— 
now had to pay tribute. Over the next two 
years Tiglath-pileser systematically broke the 
power of Damascus. Israel was made subject 
through the assassination of Pekah (Pakaha) 
and his replacement by a pro-Assyrian vassal 
Hoshea (Ausi). Galilee was made part of an 
adjacent province.

The Assyrian sensed that these rebels were 
encouraged by Ukin-zer, the Chaldean chief 
who, in 734, had seized the throne of Babylon. 
Using consummate diplomacy, Tiglath-pileser 
sowed discord among other Aramean tribes, 
one of whose chiefs he won over. His strategy 
now paid off. He could move the Assyrian 
army through areas held by loyal govemors 
or vassals east of the Tigris. One force seized 
Babylon and another the rebel stronghold of 
Sapia. It proved a fitting culmination that 
in 729-728 Tiglath-pileser himself took over 
the throne of Babylon using his personal (or 
perhaps Babylonian) name of Pulu (II Kings 
15:19; I Chronicles 5:26). He died soon after- 
ward, having set Assyria on the road it was to 
follow to its end. (D.J.W./Ed.)
b i b l i o g r a p h y . No definitive life of Tiglath- 
pileser has been written. J.D. Hawkins, “The Neo- 
Hittite States in Syria and Anatolia,” ch. 9 in 
John Boardman e t a l  (eds.), T h e C a m b rid g e  A n ­
c ien t H is to ry , 2nd ed., vol. 3, part 1 (1982), pp. 
372-441, includes a discussion of Tiglath-pileser. 
R.D. Bamett and M. Falkner, T h e S cu lp tu res  
o f .  . . T ig la th -p ileser  /ƒƒ. . .  (1962), gives illustra- 
tions of the king and his campaigns.
Tigrai language: see Tigrinya language.
Tigranes II the Great, Tigranes also 
spelled TiGRAN, or dikran (b. c. 140—d. c. 
55 bc), king of Armenia from 95 to 55 bc, 
under whom the country became for a short 
time the strongest state in the Roman East.

Tigranes was the son or brother of Artavas- 
des I and a member of the dynasty founded 
in the early 2nd Century by Artaxias. He was 
given as a hostage to the Parthian king Mithra­
dates II, but later he purchased his freedom 
by ceding 70 valleys bordering on Media, in 
northwestem Iran.

Thereafter, Tigranes began to enlarge his 
kingdom, first annexing the kingdom of 
Sophene (east of the Upper Euphrates River). 
He also entered into alliance with Mithradates 
VI Eupator of Pontus, whose daughter Cleopa­
tra he married. The interference of the two 
kings in Cappadocia (in eastem Asia Minor) 
resulted in successful Roman Intervention in 
92 bc.

Tigranes then began war with the Parthians, 
whose empire (southeast of the Caspian Sea) 
was temporarily weakened after the death of 
Mithradates II (about 87) by internal dissen- 
sions and invasions of the Scythians. Tigranes

reconquered the valleys he had ceded and 
laid waste a great part of Media; the kings of 
Atropatene (Azerbaijan), Gordyene and Adi- 
abene (both on the Upper Tigris River), and 
Osroene became his vassals. He also annexed 
northern Mesopotamia, and in the Caucasus 
the kings of Iberia and Albania accepted his 
suzerainty. In 83 the Syrians, tired of Se- 
leucid dynastie struggles, offered him their 
crown, and in 78-77 he reoccupied Cappado­
cia. Tigranes took the title “king of kings” and 
built a new royal city, Tigranocerta, on the 
borders of Armenia and Mesopotamia (the 
actual site is disputed), where he accumulated 
all his wealth and to which he transplanted the 
inhabitants of 12 Greek towns of Cappadocia, 
Cilicia, and Syria.

In 72 the Romans forced Mithradates of 
Pontus to flee to Armenia, and, in 69, Ro­
man armies under Lucullus invaded Arme­
nia. Tigranes was defeated at Tigranocerta on 
Oct. 6, 69, and again near the former Cap­
ital of Artaxata in September 68. The recall 
of Lucullus gave some respite to Mithradates 
and Tigranes, but in the meantime a son of 
Tigranes, also called Tigranes, rebelled against 
him. Although the younger Tigranes was given 
an army by the Parthian king Phraates III, 
he was defeated by his father and was forced 
to flee to the Roman general Pompey. When 
Pompey advanced into Armenia, Tigranes 
surrendered (66 bc). Pompey received him 
graciously and gave him back his kingdom (in 
exchange for Syria and other southem con- 
quests). Tigranes mied about 10 years longer 
over Armenia, as a Roman client-king, though 
he lost all his conquests except Sophene and 
Gordyene. He was succeeded by his son Ar- 
tavasdes II.
Tigray, also spelled tigrai, or tigre, his­
torie region, northern Ethiopia. lts westem 
part rises in high-plateau country, reaching 
10,797 feet (3,291 m) at Mount Alegua, and 
is drained by the Tekeze and Gash (Mareb) 
rivers. To the east lies the Denakil Plain, 
including the Kobar Sink (381 feet [116 m] 
below sea level).

Tigray contains the core of the ancient 
Aksumite kingdom and the historie Settle­
ments of Aksum, the kingdom’s Capital; Yeha, 
Ethiopia’s oldest town (3,000 years); and 
Adwa, the site of a battle in 1896 in which 
the Italian invading force was defeated.

Although Vegetation is sparse, most of the 
population is engaged in agriculture (cereals, 
legumes, coffee, and cotton) and stock rais- 
ing. Hides and skins are important exports. 
Salt and potash from desert deposits are also

Village on the Tigray plateau, Ethiopia
Michaud—Afrique Photo
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exported. The region supports Tigre, Raya, 
Azebo, Afar, and Agew peoples.

By controlling the Red Sea ports o f Mits’iwa 
and Aseb, Tigray became the region through 
which trading caravans reached the seat o f the 
empire to the south. After it lost the coast to 
the Ottomans in the 16th Century, the region 
lost status, and thereafter, with the brief ex- 
ception of Yohannes IV, its princes were dom- 
inated by the miers of the Gonder and Shewa 
regions to the south. It was also under con­
stant threat from Egyptian, Sudanese, British, 
and Italian armies trying to penetrate to the 
interior. After occüpation by Italy (1935-41), 
it was govemed by officials appointed from 
the national Capital in Addis Ababa.

In 1975 the Tigrayan People’s Liberation 
Front began a protracted rebellion against the 
military government. This conflict aggravated 
a disastrous drought and famine in 1984-85, 
which the government tried to ameliorate by 
forcibly relocating hundreds of thousands of 
peasants to well-watered regions in the south 
and west. An international outcry led to the 
suspension of this program, but by then it had 
led to the deaths of some 100,000 people, and 
hundreds of thousands more sought refuge 
from civil war and famine in The Sudan and 
Djibouti.
Tigre, peoples of diverse custom and origin 
who inhabit northern Ethiopia and parts of 
neighbouring Sudan. They are divided into 
two groups: the Tigrinya-speaking southem 
Tigre, who inhabit the agricultural highlands 
of Tigray and Eritrea; and the Tigré-speaking 
northern Tigre, who live chiefly in the arid 
lowlands of Eritrea and The Sudan. Tigré and 
Tigrinya fall within the northern branch of 
the Semitic languages of Ethiopia, along with 
Ge'ez, the ancient and sacred literary language 
of the Ethiopian Orthodox church.

The Tigre are descendants of Semitic con- 
querors who crossed the Red Sea from south­
em Arabia between the 6th Century bc and 
the Ist Century ad. These people mingled with 
the already-present Cushitic population and 
founded the Christian kingdom of Aksum, 
which had its Capital in the Tigray highlands. 
The southem Tigre inhabit this region still. 
A Christian people who make their living by 
farming, they are culturally similar to their 
southem neighbours, the Amhara (q.v.), but 
linguistic differences and political rivalry (of­
ten empting into warfare) have created distinct 
identities in the minds of these two peoples. 
Long Separation, enforced by the escarpment 
that separates the central highlands from the 
desertlike regions of Eritrea, led to the in­
dependent evolution of northern Tigre. The 
largest federation is that of the Amer (Beni 
Amer), a branch of the historically important 
Beja peoples. These Muslims all recognize the 
religious supremacy of the Mirghanïyah fam­
ily of eastem Sudan. Most Amer speak Ti­
gré, though some speak their original Cushitic 
language and some Amer are bilingual. An­
other group, the Bet-Asgade, converted from 
Ethiopië Christianity to Isläm and speak Ti­
gré. The life of the nomadic herdsman, so 
characteristic of neighbouring Sudan, is fol­
lowed by most of the northern Tigre. At the 
same time, Tigré is slowly giving way to Ara­
bic and Tigrinya.
Tigre, cabecera (principal built-up area) and 
partido (political subdivision), on the outskirts 
of Gran (Greater) Buenos Aires, Argentina, 
northwest of the city of Buenos Aires, in 
Buenos Aires province, on the Rio de la Plata 
estuary. An early settlement of the partido 
was centred on a chapel built in 1678 (recon- 
structed in 1820).

The partido covers an area of 139 square 
miles (360 square km) and is bordered by 
an important branch of the Rio Parana,
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the Rio Parana de las Palmas, and the partido 
of San Fernando (north-northeast); the Rio de 
la Plata (east); the Rio de la Reconquista and 
the partidos of San Fernando and General

The fruit market, Tigre, Arg.
Eduardo Comesano

San Martin (southeast); and the partidos of 
General Sarmiento (Southwest) and Escobar 
(Southwest and northwest). The Rio Lujän, 
flowing southeast into the Rio de la Plata, 
divides the partido. Besides the cabecera of Ti­
gre, the other major localities are Carupa, Don 
Torcuato, General Pacheco, and Benavidez.

The cabecera has become a river trade centre 
for an area extending north from Buenos Aires 
city to the province of Entre Rios. It is known 
for the Mercado de Frutas (“Fruit Market”), 
reminiscent of the former Les Halles market 
in Paris. The lands of the partido northeast of 
the Rio Lujän are marshland interlaced with 
numerous rivers and canals of the Rio Parana 
delta. These navigable waterways connect the 
major rivers of the region while making Tigre 
an attractive resort for water sports, such as 
yachting, rowing, and fishing. Each March and 
November, regattas are held on the Rio Lu­
jän. The Museo Naval (“Naval Museum”) was 
established in 1892 to exhibit ship artifacts, 
models, navigational instruments, and paint­
ings of Argentine naval battles. The Museo 
Reconquista (“Reconquest Museum”) was es­
tablished in 1956 to commemorate the 150th 
anniversary of the winning back of Buenos 
Aires from the British.

With the growth of the national Capital, Ti­
gre has merged into the north-northwestem 
suburban fringe of Gran Buenos Aires. Four 
railway lines serve the partido, as does the 
national highway system. Pop. (1980) partido, 
206,349.
Tigré language, Semitic language of the 
northern Tigre peoples of the eastem and 
westem lowlands of Eritrea, Ethiopia. It is 
closely related to the ancient Ge'ez language 
and its modem descendant Tigrinya. A few 
religious texts prepared by mission societies 
are the only documents in the language. Tigré 
serves as a second language for many neigh­
bouring Hamitic and Sudanese peoples.
tigrillo: see margay.
Tigrinya language, also called tigrai, Se­
mitic language of the southem Tigre, who 
inhabit the Tigre province of Ethiopia. Writ­
ten records include religious texts prepared by 
mission societies and an increasing number 
of more recently printed textbooks and liter­
ary works. The language is descended from 
Ge'ez, the ancient language of Ethiopia, and 
is closely related to the Tigré language.
Tigris-Euphrates River System, Euphra­
tes: Akkadian purattu, Biblical perath, 
Arabic furät, Turkish firat; Tigris: Akka­
dian iDiKLAT, Biblical hiddekel, Arabic di- 
jla, Turkish dicle, river system consisting of 
two great rivers of West Asia rising in the 
mountains of eastem Turkey and flowing in a 
southeasterly direction through northern Syria 
and Iraq to the head of the Persian Gulf.

A brief treatment of the Tigris-Euphrates 
River System follows. For füll treatment, see 
macropaedia: Asia.

The total length of the Tigris is approxi- 
mately 1,180 mi (1,900 km) and that of the 
Euphrates about 1,740 mi (2,800 km). The 
rivers rise from widely separate sources in the 
Güneydogu Toroslar and Zagros mountains, 
each deriving the bulk of its water from winter 
rains and snow. In their middle courses the 
rivers gradually converge until they are sepa­
rated only by a triangle of barren limestone 
desert, known as al-Jazïpah (“the Island”), in 
northern Iraq. Both rivers traverse two-thirds 
of their courses before reaching the fringes of 
the Mesopotamian Plain, the silt-filled depres- 
sion that is regarded as the combined Tigris- 
Euphrates delta. In the Southern portions of 
the plain, the Euphrates flows through a large, 
shallow lake, the Hawr al-Hammär, before 
uniting with the Tigris in a single channel, the 
Shatt al-'Arab, some 100 mi northwest of the 
Persïan Gulf.

The combined drainage basin of the two 
rivers covers an area of 430,100 sq mi (1,114,- 
000 sq km). The major tributaries of the Tigris 
are the Diyälä, al-'Uzaym, and Great and Lit­
tle Zab rivers. Those of the Euphrates include 
the Balïkh, (westem) al-Khäbür, and Gharräf 
Channel, the latter of which branches off from 
the Tigris at al-Küt to join the Euphrates; the 
Shatt al-'Arab is joined by the Kärün River 
flowing southward from Iran. The average an- 
nual discharge of the Shatt al-'Arab is 49,400 
cu ft/sec (1,400 cu m/sec). The rivers have two 
distinct flood periods: the first an irregulär rise 
mainly due to rain, lasting from November to 
the end of March, and the second, that of the 
main flood in April and May when the rivers’ 
combined discharge reaches as much as 175,- 
000 cu ft/sec.

Geologically, the most striking feature of 
both the Tigris and the Euphrates is the 
heavy content of silt that they carry from the 
highlands during the flood seasons. Little of 
this sediment reaches the sea, but rather it 
is deposited across the Mesopotamian Plain, 
providing fertile soil for agriculture. In the re- 
gion’s Continental subtropical climate, which 
is characterized by hot summer temperatures 
and scant rainfall, large areas of the plain must 
be irrigated with waters from the Tigris and 
Euphrates to support crops of wheat, barley, 
millet, rice, and dates.
Tihämat 'Asïr, coastal plain of Asir region, 
southwestem Saudi Arabia, the central south­
em section of the great Tihämah (coastal 
plain), mnning down the west coast of the 
Arabian Peninsula. It lies between the moun­
tains of westem Saudi Arabia and the Red Sea 
and immediately north of the Yemen Arab 
Republic. About 40 mi (64 km) in width, its 
salty tidal plain is of limited agricultural value, 
but its relatively well-watered upper slopes 
have been transformed through irrigation and 
dry-farming methods into the largest and most 
productive agricultural area in Saudi Arabia.
Tihämit al-Yaman, coastal plain, westem 
Yemen (San'ä’), fronting the Red Sea. It con­
sists of a level strip of arid land extending 
eastward from the Red Sea coast and rising 
to a height of 660 ft (200 m), and southward 
from Maydï, on the northern border with 
Saudi Arabia, to Ra’s (cape) Bab al-Mandeb 
on the Gulf of Aden at the southem limit of 
the country. It occupies an area of 5,220 sq 
mi (13,520 sq km) and includes parts of Ha- 
jjah, al-Hudaydah, and Ta'izz provinces. Cul­
tivated fields are intermittent patches among 
extensive chains of sand dunes. Seven ma­
jor wadis, including the Maur, Surdud, and 
Zabid, allow for some agricultural activity. In 
its upper reaches the terrain of Tihämit al- 
Yaman changes into jagged valleys incised 
in low plateaus. The region has a tropicai 
climate. Salt is mined at as-Sälif. Fishing is 
based at the Red Sea ports of al-Luhayyah, al-

Hudaydah, al-Ghulayfigah, and Mocha, using 
sunluk (small boats). Manufacturing consists 
mainly of handicrafts such as weaving, glass­
making, and leatherwork.
Tihert (Algeria): see Tiaret.
Tijäniyah, an especially proselytizing order 
of Islämic mystics (Süfïs) widespread in North 
and West Africa and the Sudan. Founded by 
Ahmad at-Tijänl (1737-1815), formerly of the 
Khalwatï order, c. 1781 in Fez, Mor., it places 
great emphasis on good intentions and actions 
rather than on elaborate or extreme ritual.
Tijuana, city, northwestem Baja California 
Norte state, northwestem Mexico. The city 
lies along the Rio Tecate, near the Pacific 
Ocean, and is 12 mi south of San Diego, Calif. 
It originated as a ranch settlement on part of 
a land grant (1862) and developed as a bor­
der resort with gambling casinos. In the 20th 
Century it became the principal entry point to 
Mexico from California for American tourists. 
The name Tijuana was made official in 1929. 
Legal disputes over the land grant were not 
resolved until 1962.

Irrigation has opened up vast areas of sur­
rounding farmland for the cultivation of 
wheat, barley, and wine grapes, and since 1950 
there has been rapid population growth in Ti­
juana. Constmction and modemization have 
been stimulated by the Mexican govemment’s 
National Border (improvement) Program. The 
city is easily accessible by railroad, highway, 
and air from the southwestem United States 
and from many points in Mexico. Pop. (1980) 
429,500.
Tikal, the largest Maya city and ceremonial 
centre in the southem Maya lowlands, located 
in what is now the northwestem part of the de­
partment of Petén, Guatemala, in rain-forest 
jungle. Like many Maya centres of the south­
em lowlands, it was first occupied as a small 
village in the Middle Formative Period (900- 
300 bc); subsequently, in the Late Formative 
Period (300 bc- ad 300), it became an impor­
tant ceremonial centre with the constmction 
of major pyramids and temples. Its heyday, 
however, came in the Classic Period (ad 300- 
900), with the planning and constmction of 
its great plazas, pyramids, and palaces; the 
appearance of Maya hieroglyphic writing and 
complex Systems of time-counting; and the 
flowering of Maya art as seen in monumental 
sculpture and vase painting.

The numerous dedicatory stelae at the site 
date from the 3rd Century ad until the close 
of the 9th Century. Such stelae, usually hearing 
the carved features of a priest or important 
person, are inscribed with hieroglyphs (only a 
few of which have been translated) and with 
dates in a system known as the Long Count 
calendar.

The main stmctures of Tikal, presumably 
temples and palaces for the upper dass, cover 
approximately 1 square mile (2l/i square kilo­
metres). Surveys in a larger area, encompass- 
ing at least six square miles, have revealed nu­
merous outlying smaller stmctures that were 
residences. These, however, were not arranged 
in streets or in close-packed formation, as 
in the case of the contemporaneous central 
Mexican city of Teotihuacän, but were rather 
widely separated. It is estimated that at its 
height (c. ad 700) the core of Tikal had a 
population of about 10,000 persons but that 
the centre drew upon an outlying population 
of approximately 50,000.

In the Early Classic Period, Tikal was an 
important post in the great trading network 
that Teotihuacän had established in southem 
Meso-America. Tikal continued to flourish af­
ter the decline of Teotihuacän and probably 
extended its hegemony over a large part of the 
southem lowlands in the Late Classic Period. 
Between ad 600 and 800, Tikal reached its 
architectural and artistic peak. After ad 800 
a decline set in, with depopulation and a gen-



eral artistic decline. The last dated stela at the 
site is placed at 889. Small groups continued 
to live at the site for another Century or so,

but Tikal, along with the other Maya centres 
of the Southern lowlands, was abandoned by 
the lOth Century.
Tïkamgarh, formerly tehri, town, Madhya 
Pradesh state, central India. It was made the 
Capital of Orchha princely state in 1783 and 
was constituted a municipality in 1891. The 
town is a timber and agricultural market; flour 
milling, sawmilling, and handicraft weaving 
are the chief industries. Tïkamgarh has a fort 
and a lake, Barrä Sägar, on which stands a 
palace used as a college affiliated with Awa- 
dhesh Pratap Singh University.

The surrounding region was once the princely 
state of Orchha. lts rocky terrain is dotted 
with numerous artificial lakes. Wheat, rice, 
sorghum, oilseeds, and barley are the major 
crops. Pop. (1981) 42,354.
Tikhomirov, Vasily Dmitrievich (b. March 
30, 1876, Moscow, Russia [now Russian 
S.F.S.R.]—d. June 20, 1956, Moscow), bal­
let dancer and influential teacher who helped 
develop and maintain the vigorous style and 
technical virtuosity of the Bolshoi Ballet in 
Moscow. He trained such outstanding dancers 
as Mikhail Mordkin, Alexandre Volinine, and 
Yekaterina Geltzer, his first wife and frequent 
dance partner.

Tikhomirov and Yekaterina Geltzer in D a n c e  D r e a m ,  

1911
Sovfoto

Following his graduation in 1891 from the 
Imperial Ballet School, Moscow, Tikhomirov 
studied for two years in St. Petersburg [now

Leningrad] before joining the Bolshoi and be­
coming premier danseur (1893). His greatest 
roles included Jean de Brienne in Raymonda; 
Conrad in Le Corsaire; and the Soviet Cap­
tain, whose role he created in his own ver­
sion, in The Red Poppy (1927; later retitled 
The Red Flower), the first Soviet ballet incor- 
porating communist doctrine. In addition to 
choreographing portions of The Red Poppy, 
he staged revivals of La Bayadere and The 
Sleeping Beauty (1924) and a new version of 
Esmeralda (1926). In 1914 he toured as Anna 
Pavlova’s partner.

Tikhomirov began to teach soon after his re­
turn from St. Petersburg and officially joined 
the Bolshoi school staff in 1896. From 1924 to 
1937 he served as its director. He was largely 
responsible for maintaining the school after 
the Revolution of 1917, and, with Geltzer, 
he helped preserve the classic technique. His 
own vigorous, masculine style of dancing 
contributed much to developing the strong 
technical and dramatic qualities that became 
characteristic of the Bolshoi Ballet.
Tikhon, original name vasily ivanovich 
belavin (b. Dec. 31 [Dec. 19, Old Style], 
1865, Toropets, near Pskov, Russia [now Rus­
sian S.F.S.R.]—d. April 7, 1925, Moscow), 
patriarch of the Russian Orthodox church fol­
lowing the Bolshevik Revolution of 1917. At 
first sharply resisting the new Soviet state’s 
antiecclesiastical legislation, he refused to co- 
operate with a schismatic, state-supported, 
and politically oriented element of the clergy 
known as the “Living Church,” but later, seek- 
ing a mitigation of government repression, 
he assumed a more flexible position toward 
church-state relations and, through firm ad­
ministrative control, managed to fashion an 
endurable Situation for the church.

The son of a Russian Orthodox priest, Vasily 
Belavin took a degree at St. Petersburg Theo­
logical Academy and, after becoming a monk 
in 1891, took the name Tikhon in the Ortho­
dox tradition. He rose quickly in the church; 
after a period of teaching, he became succes- 
sively bishop of Lublin (now in Poland) in 
1897 and of Alaska in 1898. From 1905 to 
1907 he resided in New York City as bishop 
of the Orthodox church in North America. 
In this capacity Tikhon adapted Russian ec- 
clesiastical structure and worship to the local 
cultural milieu, decentralizing control, estab- 
lishing several Orthodox theological schools, 
and assisting with an English service book of 
the Orthodox liturgy.

Tikhon returned to Russia in 1907 as bishop 
of Yaroslavl, near Moscow. He was elected 
metropolitan (archbishop) and patriarch of
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Moscow by the All-Russian Church Coun­
cil assembled in August 1917 to reorganize 
the Orthodox church and restore the patriar­
chal office suppressed in 1721 by Tsar Peter 
I the Great. When the Bolsheviks came to 
power in 1917, they nationalized Orthodox 
church lands, took over all Orthodox schools 
and seminaries, withdrew all state subsidies to 
the church, and established exclusively civil 
marriages. In 1918 the Orthodox church and 
the state were completely separated, and the 
church was dispossessed of its legal rights; this 
opened the way for many local attacks on 
priests and also led to the widespread looting 
of churches. Tikhon, who as patriarch wielded 
effective moral authority among the church 
membership, initially condemned the Soviet 
government’s actions, but during the 1918-22 
civil war he declined any partisanship.

On intransigently opposing further govem- 
ment confiscation of church valuables during 
the famine of 1921-22, and because he was 
suspected of having conspired with emigrant 
clerics, Tikhon was imprisoned in a neighbour­
ing monastery. He was not brought to trial, 
possibly because of English political pressure. 
With the failure of the Living Church move­
ment to rally continued support from both 
people and government, he was released in 
June 1923 and allowed limited executive ac­
tivity after signing an acknowledgment of the 
Soviet regime’s legitimacy and condemning 
all counterrevolutionary actions taken against 
it. Tikhon’s remaining years were spent in 
consolidating his control of the church and 
resolving intemal conflicts fomented by rem- 
nants of the Living Church faction amid se­
vere political harassment.
Tikhonov, Nikolay Aleksandrovich (b.
May 1, 1905, Kharkov, Ukraine, Russian Em­
pire [now in Ukrainian S.S.R.]), premier of the 
Soviet Union from 1980 to 1985, a staunch 
Communist Party member closely associated 
with former Soviet president and Communist 
Party chairman Leonid Brezhnev.

Bom into a middle-class Ukrainian family, 
Tikhonov graduated from the Metallurgical 
Institute in Dnepropetrovsk in 1930 and later 
went to work for the Nikopol Pipe Factory in 
the Ukraine, working his way up from engi­
neer to plant manager. As a party member he 
was also successful, serving as first secretary 
of the local Dnepropetrovsk committee from 
1947 to 1950 and later becoming first a deputy 
minister and then a minister in Moscow in 
the late 1950s, overseeing economie affairs. 
In 1963 he became deputy chairman of the 
State Planning Committee; and in 1965, after 
Brezhnev became party leader, he was named 
deputy prime minister. Although he did not 
become a member of the Politbüro until late 
in 1979, he was chosen to succeed the ail- 
ing Aleksey Kosygin as premier of the Soviet 
Union just two months before Kosygin’s death 
in December 1980. Regarded as a loyal and 
dutiful but not particularly effective premier, 
the ailing Tikhonov retired from his post as 
premier in 1985 but remained a member of 
the Central Committee of the Communist 
Party until mid-1989, when he was ousted.
Tikhonov, Nikolay Semyonovich (b. Dec. 
4 [Nov. 22, Old Style], 1896, St. Peters­
burg [now Leningrad], Russia [now Russian 
S.F.S.R.]—d. Feb. 8, 1979, Moscow), Soviet 
poet and prose writer, notable for his heroic 
war ballads and for his originality and poetic 
experimentation.

Tikhonov was born into a middle-class fam­
ily and received a rather poor formal educa­
tion. He fought in a hussar regiment during 
World War I, later joining the Red Army 
and participating in the Russian Revolution 
of 1917 and the Russian Civil War. During 
the early 1920s he settled in Leningrad and

The Great Plaza at Tikal, showing (foreground) stelae, (left) the 
Temple of the G reat Jaguar, and (right) the Palace of the Nobles
Josef Muench
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became a member of the Serapion Brothers, a 
literary group whose members admired the ro- 
manticism of the 18th -19th-century German 
writer E.T.A. Hoffmann. In his first two col- 
lections of poetry, Orda (1922; “The Horde”) 
and Braga (1922; “Mead”), Tikhonov sought 
to express the sensations of his years of war 
and ad venture. He drew inspiration from the 
Bolshevik Revolution, which he viewed as a 
release of tremendous energy and as an op­
portunity to leam and exhibit courage. These 
and other early poems show the influence of 
Acmeism, a contemporary literary doctrine 
that advocated concrete, individualistic real­
ism, and stressed clarity, emotional intensity, 
and verbal freshness. Acmeism’s influence on 
Tikhonov is evidenced by his use of concrete 
images, pictorial detail, and semantic preci­
sion in his poetry.

In the mid-1920s, under the influence of the 
poets Velimir Khlebnikov and Boris Paster­
nak, Tikhonov experimented in his poetry. He 
traveled to the East and to Central Asia, gain- 
ing new materials and new tones and colours 
for his poetry.

In the early 1930s Tikhonov began to con­
cern himself in his poetry more and more with 
broad social issues. His prose works, however, 
continued to be romantic in style and in spirit, 
as in his short stories of marvels and mystery. 
A staunch supporter of the Soviet regime and 
an ardent patriot, he stressed in his writings 
during World War II the same ideals of duty 
and courage that he had emphasized in his 
earlier writings.

Tikhonov’s literary and political work (he 
served as a Soviet cultural ambassador on 
several occasions and also wrote propaganda) 
eamed him three Orders of Lenin, three Stalin 
Prizes, and a Lenin Prize. He served as chair­
man of the Union of Soviet Writers from 
1944 to 1946 and was also chairman of the 
Soviet Peace Committee from the organiza- 
tion’s founding in 1949. During the late 1950s 
Tikhonov alienated many other Soviet writers 
because of his participation in a campaign 
of criticism and denunciation directed against 
the Soviet poet and novelist Boris Pasternak. 
Among his last publications were Leningrad- 
skie rasskazy (1977; “Stories of Leningrad”), 
several editions of selected works including 
Stikhotvoreniya poemy (1981; “Poems and 
Epics”), and Pesni kazhdogo dniya (1982; 
“Everyday Songs”).

Consult
the

INDEX
first

Tikhoretsk, also spelled tichoretsk, city 
and administrative centre of Tikhoretsk rayon 
(district), Krasnodar kray (territory), south- 
western Russian Soviet Federated Socialist 
Republic. Its status as a railway junction and 
grain centre is reflected in its flour mills and 
locomotive repair shops. An oil pipeline was 
opened in 1969 from the northern Caucasus 
to join an existing pipeline at Tikhoretsk for 
export via Novorossiysk. A rail-transport tech­
nical college is located in the city. Pop. (1985 
est.) 66,000.
Tiko, town and port, southwestem Cameroon, 
west-central Africa. It lies along the Bimbia 
River at the Gulf of Guinea, 12 miles (19 
km) east of Limbe (formerly Victoria). The 
port’s activity has declined in the face of in- 
creasing competition from Douala and Limbe, 
but it remains significant as a distribution 
and processing centre for produce grown on 
plantations to the north. Coffee, cocoa, hard- 
wood, bananas, rubber, aluminum, and palm 
oil and kemels are exported. The town’s main 
industries include a rubber factory, an iron

Loading bananas onto a ship at Tiko, Cameroon
Syndication International Ltd., London

foundry, and light railway engineering. Pop.
(1976) 13,824.
Tikuna (people): see Tucuna.
tilak, Sanskrit tilaka (“mark”), in Hinduism, 
a mark generally made on the forehead, indi­
cating a man’s sectarian affiliation. The marks 
are made by hand or with a metal stamp, 
using ash from a sacrificial fire, sandalwood 
paste, turmeric, cow düng, clay, charcoal, or 
red lead. Among some cults the mark is made 
on 2, 5, 12, or 32 parts of the body as well 
as the ̂  forehead. Among Saivas (followers of 
Lord Siva), the tilak usually takes the form 
of three horizontal parallel lines across the 
forehead, with or without a red dot. Some­
times a crescent moon or trident denotes a 
Saiva. Among Vaisnavas (followers of Lord 
Vishnu), the many tilak variations follow a 
general pattem of two or more vertical lines 
resembling the letter U and representing the 
foot of Vishnu, with or without a central line 
or dot.

The marks wom by women on the forehead 
(most commonly a red dot for unwidowed 
women) may also indicate sect affiliation but 
more often vary according to the fashion pre- 
vailing in a particular part of the country.
Tilak, Bai Gangadhar (b. July 23, 1856, 
Ratnägiri, India—d. Aug. 1, 1920, Bombay), 
scholar, mathematician, philosopher, and mil­
itant nationalist who helped lay the founda­
tion for India’s independence. He founded 
(1914) and served as president of the Indian 
Home Rule League and, in 1916, concluded 
the Lucknow Pact with Mohammed Ali Jin- 
nah, which provided for Hindu-Muslim unity 
in the struggle for independence.

Tilak was born into a cultured, middle-class, 
Brahmin family. After taking his university 
degree, Tilak studied law but then decided 
to teach mathematics in a private school in 
Poona, which was to become the centre of his 
political career. He developed the school into 
a university college after founding the Dec- 
can Education Society (1884), which aimed 
at educating the masses, especially in the En­
glish language. He then tumed to the task of 
awakening the political consciousness of the 
people through two weekly newspapers: Ke- 
sari (“The Lion”), published in Marathi, and 
The Mahratta, published in English. His use 
of Marathi was particularly effective, and in 
the villages people would gather together to 
have the Kesari read to them. Tilak thus be­
came widely known for his bitter criticisms

of British rule and also of those moderate na­
tionalists who advocated social reforms along 
Westem lines and political reforms along con­
stitutional lines. He thought that social reform 
would only divert energy away from the po­
litical struggle for independence.

Tilak sought to widen the popularity of the 
nationalist movement (which at that time was 
largely confined to the upper classes) by in- 
troducing Hindu religious symbolism and by 
invoking populär traditions of the Maratha 
struggle against Muslim mle. He thus or- 
ganized two important festivals, Ganesh, in 
1893, and Shivaji, in 1895. Ganesa (Ganesh) 
is the elephant-headed god worshiped by all 
Hindus; Siväji (Shivaji), the first Hindu hero 
to fight against Muslim power in India, was 
the founder of the Maräthä state, which in 
the course of time overthrew Muslim power 
in India. But though this symbolism made the 
nationalist movement more populär, it also 
made it more communal and thus alarmed 
the Muslims.

Tilak’s activities soon brought him into con­
flict with the British government, which pros- 
ecuted him for sedition and sent him to jail 
in 1897. The trial and sentence eamed him 
the title Lokamanya (Beloved Leader of the 
People). When Lord Curzon, viceroy of In­
dia, partitioned Bengal in 1905, Tilak strongly 
supported the Bengali demand for the annul- 
ment of the partition and advocated a boycott 
of British goods that soon became a move­
ment sweeping the nation. The following year 
he set forth a program of passive resistance, 
known as the Tenets of the New Party, that 
he hoped would destroy the hypnotic influ­
ence of British mie and prepare the people 
for sacrifice in order to gain independence. 
These forms of political action initiated by 
Tilak—the boycotting of goods and passive 
resistance—were later adopted by Mohandas
K. Gandhi in his program of nonviolent non- 
cooperation with the British.

Tilak’s approach was strong fare for the mod­
erate party in the National Indian Congress, 
which believed in making “loyal” represen- 
tations to the government for small reforms. 
Tilak aimed at Swarajya (Independence), not 
piecemeal reforms, and attempted to persuade 
the Congress to adopt his militant program. 
On this issue, he clashed with the moderates 
at the Surat session of the Congress in 1907. 
Taking advantage of the split in the nationalist 
forces, the government again prosecuted Tilak 
on a charge of sedition and inciting terror- 
ism and deported him to Mandalay, Burma, 
to serve a sentence of six years’ imprison- 
ment. In Mandalay jail, Tilak settled down to 
write his magnum opus, the Bhagawadgita- 
Rahasya (“Secret of the Bhagavadgttä”), an 
original exposition of the most sacred book 
of the Hindus. Tilak discarded the orthodox 
Interpretation that the Bhagavadgttä taught 
the ideal of renunciation; in his view it taught 
selfless service to mankind.

On his release in 1914, on the eve of World 
War I, he once more plunged into politics 
and launched the Home Rule League with 
the rousing slogan: “Swarajya is my birthright 
and I will have it.” In 1916 he rejoined 
the Congress and signed the historie Luck­
now Pact, a Hindu-Muslim accord, with Mo­
hammed Ali Jinnah, the future founder of 
Pakistan. Tilak visited England in 1918 as 
president of the Indian Home Rule League. 
He realized that the Labour Party was a grow­
ing force in British politics, and he established 
firm relationships with its leaders; his foresight 
was justified: it was a Labour government that 
granted independence to India in 1947. Tilak 
was one of the first to maintain that Indians 
should cease to cooperate with foreign rule, 
but he always denied that he had ever encour- 
aged the use of violence.

By the time Tilak retumed home in 1919 
to attend the meeting of the Congress at Am­
ritsar, he had mellowed sufficiently to oppose



Gandhi’s policy of boycotting the elections 
to the legislative councils established as part 
of the Montagu-Chelmsford reforms. Instead, 
Tikal advised the delegates to follow his pol­
icy of “responsive cooperation” in carrying 
out the reforms, which introduced a certain 
degree of Indian participation in regional gov- 
emment. But he died before he could give the 
new reforms a decisive direction. In their trib- 
utes, Mahatma Gandhi called him “the Maker 
of Modem India” and Jawaharlal Nehru, “the 
Father of the Indian Revolution.” 
b i b l i o g r a p h y . The first authoritative biogra- 
phy in English published outside India is 
D.V. Thamankar, L o k a m a n y a  T ila k  (1956); S.L. 
Karandikar, L o k a m a n y a  B a l G a n g a d h a r  T ilak: 
T h e H ercu les  a n d  P ro m e th e u s  o f  M o d ern  In d ia  
(1957), is a chronological treatment.
Tilapia, genus of fishes belonging to the fam­
ily Cichlidae (order Perciformes), represented 
by numerous, mostly freshwater species na­
tive to Africa. Tilapia species are perhaps best 
known because of their potential as an easily 
raised and harvested food fish. Their commer­
cial advantages include fast growth, resistance 
to disease, and a diet of readily abundant al- 
gae and Zooplankton. The use of Tilapia in 
warm-water aquaculture Systems dates back 
to the early Egyptian civilization. They have 
since been introduced into freshwater habitats 
in many warm parts of the world.
Tilburg, gemeente (municipality), Noordbra- 
bant provincie (province), southem Nether­
lands, on the Wilhelmina Canal. A small vil­
lage until 1860, it grew rapidly into one of the 
chief industrial centres of the south; woolen 
textiles are of prime importance. The town 
hall is the former palace of King William II, 
who died there in 1849. Much of the sur­
rounding area is wooded; there is a 375-acre 
(152-hectare) recreation and amusement park, 
De Efteling, 8 miles (13 km) north. Pop. (1985 
est.) 153,812; metropolitan area, 222,397.
Tilbury, port in Thurrock district, county of 
Essex, England. It lies along the north bank 
of the River Thames, opposite Gravesend, 26 
miles (42 km) downstream of London Bridge. 
It is famous for its docks, constructed 1884- 
86, which have been extensively modemized 
and extended by the Port of London Author­
ity. Tilbury is now the principal container 
port of the Port of London: “roll-on, roll-off” 
facilities have been provided since 1965. The 
quays extend more than 4 miles (6.5 km), and 
the riverside landing stage, 1,142 feet (348 m) 
long, enables the largest ships to embark or 
disembark passengers at any stage of the tide. 
Pop. (1981) 11,468.
Tilden, Bill, byname of william tatem 
tilden ii (b. Feb. 20, 1893, Philadelphia—d. 
June 5, 1953, Hollywood), American tennis 
player who dominated the game for more than 
a decade, winning seven U.S. championships, 
three Wimbledons, and two professional titles. 
His overpowering play and temperamental 
personality made him one of the most colour- 
ful sports figures of the 1920s.

Tilden leamed to play tennis at the German- 
town Cricket Club in Philadelphia, where his 
wealthy parents were members. Although he 
won the 1913 U.S. mixed doublés with Mary 
Browne, he did not reach the finals of the 
U.S. singles championship until 1918. Con­
sidered a late bloomer, he won the U.S. title 
from 1920 to 1925 and again in 1929. He also 
won several doublés (1918, 1921-23, 1927) 
and mixed doublés (1913-14, 1922-23) for a 
record total of 16 U.S. titles.

Tilden became the first American player to 
win the men’s championship at Wimbledon 
in 1920 and repeated this victory in 1921 and 
1930. Among his other titles were many in- 
door U.S. championships and Italian singles, 
men’s doublés and French mixed doublés, all 
in 1930. His Davis Cup play was outstand­
ing, and his 21 of 28 cup matches helped the

Bill Tilden
Culver Pictures

United States hold the trophy from 1920 to 
1926.
Tilden, Samuel J(ones) (b. Feb. 9, 1814, 
New Lebanon, N.Y., U.S.—d. Aug. 4, 1886, 
Greystone, N.Y.), lawyer, govemor of New 
York, and Democratie presidential candidate 
in the disputed election of 1876.

Tilden attended Yale College and the Uni­
versity of the City of New York for brief 
periods and studied law. He began to prac­
tice law in New York City in 1841. Despite 
frequent illnesses, he soon became a Corpo­
ration and railroad lawyer of great skill and 
a leader in Democratie politics. He was a 
member of the New York Assembly in 1846 
and was a member of the state constitutional 
conventions (1846 and 1867). He was a leader 
of the Free-Soil element among New York 
Democrats and supported the Union cause in 
the American Civil War (1861-65). He played 
a prominent role in the reorganization of the 
Democratie Party in the decade from 1865 to 
1875, serving as the party chairman of New 
York state. During this period he played a

Samuel J. Tilden, photograph by 
Mathew Brady
By courtesy of the Library of Congress, Washington,
D.C.

major role in the overthrow of the notorious 
Tweed Ring, a circle of corrupt politicians 
who had defrauded New York City of an 
estimated $30,000,000-$200,000,000, and in 
the removal of several corrupt judges. Elected 
govemor (1874) on a reform platform, he won 
national recognition for his efficiënt admin- 
istration and for exposing the Canal Ring, a 
conspiracy of politicians and contractors en- 
gaged in defrauding the state.

In 1876 Tilden was the Democratie nominee 
for the presidency. The bitterly fought cam­
paign ended in a disputed election in which 
Florida, Louisiana, South Carolina, and Ore­
gon reported two sets of returns. To settle the 
controversy, an Electoral Commission (q. v.) 
was created by Congress. Tilden reluctantly 
consented to the formation of the Commis­
sion but failed to provide vigorous and direct 
leadership in the crisis. The commission de­
cided all questions by a strictly partisan vote, 
thus giving the presidency to the Republican
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candidate, Rutherford B. Hayes. There is ev­
idence that the Republicans entered into a 
secret deal with Southem Democratie leaders 
to withdraw Federal troops from the South 
(where they were safeguarding Reconstruc­
tion) if the disputed electoral votes could be 
counted for Hayes. Tilden, who had received 
a clear majority of the populär vote, never­
theless accepted the verdict to avoid possible 
violence.

Tilden was a distant, secretive, dilatory, and 
cautious man who possessed marked intellec­
tual ability. His frail health and characteristic 
indecision forced him into the background of 
politics after 1877, though he retained great 
influence in the Democratie Party. His law 
practice and investments had brought him 
great wealth, and he left the bulk of his estate 
in trust for the establishment of a free public 
library for New York City. An authoritative 
biography is A.C. Flick and G.S. Lobrano’s 
Samuel Jones Tilden (1939).
Tilden-Hayes affair, disputed U.S. presi­
dential election of 1876, resolved by a special 
Electoral Commission (q. v.).
Tildy, Zoltan (b. Nov. 18, 1889, Mosonmag- 
yarovär, Hung., Austria-Hungary—d. Aug. 3, 
1961, Budapest), non-Communist statesman 
who was president of Hungary for a short 
time after World War II and a member of the 
1956 anti-Soviet revolutionary government.
Trained as a Protestant reformed minister, 

Tildy studied theology in Belfast, Ire. After 
his retum to Hungary, he taught at a high 
school and later became pastor of a parish. He 
entered politics after World War I and helped 
to found the middle-of-the-road Smallholders’ 
Party. He was elected to Parliament in 1936.

After World War II he became president 
of his party and premier (1945). In 1946- 
48 Tildy served as president of the Hungar­
ian Republic, resigning ostensibly because of 
his son-in-law’s conviction for treason, but 
more because of the increasing Sovietization 
of Hungarian life. For several years Tildy was 
held under house arrest, but he was reha- 
bilitated in August 1956. From October 28 
to November 4 of that year, he joined Imre 
Nagy’s revolutionary government as minister 
of state. After the suppression of the govem- 
ment by Soviet troops, Tildy was sentenced 
to a prison term of six years but was released 
three years later.
tile, thin, flat slab or block used structurally 
or decoratively in building. Traditionally, tiles 
have been made of glazed or unglazed fired 
clay, but modem tiles are also made of plastic, 
glass, asphalt, or asbestos cement. Acousti- 
cal tiles are manufactured from fibreboard or

Tile roofs on h ouses  in Rome
B. Pellegrini— M. Grimoldi



tilefish 774

other sound-absorbing materials. Glass blocks 
are used in partitions. Hoilow, ceramic-glazed 
structural tile is used for partitions in public 
buildings.

Roof tiles of some Greek temples were made 
of marble; in ancient Rome, of bronze. Stone 
slabs used for roofing in parts of England are 
called tiles. Many rough forms of terra-cotta 
are called tiles when used structurally. The 
steel forms for casting certain types of rein­
forced concrete floors are referred to as steel 
tiles.

Modem ceramic roofing tile, similar to brick, 
is substantially the same in form as the clas­
sic ancient types; improvements have been 
made only in manufacturing methods, not in 
design. The most common type of covering 
for a small house roof in England and parts 
of France is flat tile designed to hook over 
roof battens or boards. In Italy, Spain, Greece, 
and Turkey, pitched roofs are covered with a 
layer of concave tiles, with convex over-tiles. 
Around the Mediterranean, tiles of S-shape 
section are commonly used. Curved tiles are 
almost always laid in overlapping rows in 
heavy, waterproof mortar, with the roof’s 
ridges and hips covered by courses of simi- 
larly bedded tiles. With flat tiles, the use of 
mortar is restricted to the convex or pointed 
tiles covering the hips and ridges.

Floor tiles are usually made in small geo­
metrie shapes and a few simple colours. They 
are machine-pressed, made of fine clays, thor- 
oughly vitrified, and very hard. A gritty sub­
stance such as Silicon Carbide may be added 
to prevent slipping, even when the tile is wet.

Wall tiles were first made in ancient Syria, 
the Tigris-Euphrates valley, and Persia. By the 
13th Century the manufacture of wall tiles for 
both exterior and interior use was well estab­
lished in Persia. By the 14th Century a tile de­
veloped in Germany and used principally for 
stoves, with ornament in relief and a glaze of 
green, yellow, or brown, was in widespread use 
in northern Europe; blue-painted tiles made 
in Delft, Neth. from 1600 on were especially 
renowned. Modem wall tiles may be highly 
glazed and semivitreous or stmctural ceramic 
tile made of fireclay or shale.
tilefish, also called blanquillo, any of two 
dozen species of elongated marine fishes in the 
family Branchiostegidae (order Perciformes), 
with representatives occurring in tropicai and 
warm temperate seas. The family Malacanthi- 
dae is used synonymously for Branchiostegi­
dae by some taxonomists.

The most commercially important species, 
known specifically as the tilefish (Lopholatilus 
chamaeleonticeps), is the largest, often attain- 
ing lengths of more than 90 centimetres (3 
feet). The tilefish has a peculiar history as a 
commercial fish. Living at depths of 60-365 
metres (200-1,200 feet), the species was not 
known until 1879, when it became commer­
cially attractive because of its abundance in 
the western Gulf Stream. Then, in 1882, hun­
dreds of millions of dead tilefish were brought 
to the surface after a series of severe storms. 
No living specimens were seen for the next 
10 years, although commercial harvests later 
resumed. The tilefish dieoff is now thought 
to have been caused by the upwelling of cold 
waters into the fishes’ customary warm-water 
habitat.
Tiliaceae, linden or basswood family, consist­
ing of about 35 genera of mostly shrubs and 
trees, widely distributed. The following gen­
era are notable for ornamental species: Tilia, 
including the linden {q.v.) trees; Sparman- 
nia, including the indoor linden, or African 
hemp, a shrubby greenhouse or window plant; 
and Grewia, with about 90 species of shrubs, 
climbers, and small trees cultivated in the 
tropics and subtropics.

Commercially important genera include Cor- 
chorus, the source of jute {q.v.)\ Clappertonia, 
with tropicai African trees providing a jutelike 
fibre; and Berrya and Luehea, East Indian 
and tropicai American trees, respectively, that 
yield wood for construction.
Tilimsen (Algeria): see Tlemcen.
till, in geology, unsorted material deposited 
directly by glacial ice and showing no strati- 
fication. Till is sometimes called boulder clay 
because it is composed of clay, boulders of 
intermediate sizes, or a mixture of these. The 
rock fragments are usually angular and sharp 
rather than rounded, because they are de­
posited from the ice and have undergone lit­
tle water transport. The pebbles and boulders 
may be faceted and striated from grinding 
while lodged in the glacier. Some till deposits 
show limited organization of the fragments: 
large numbers of stones may lie with their 
long axes parallel to the flow direction of 
the glacier. This could provide more accurate 
information about flow direction than other 
glacial indicators. Although difficult to distin- 
guish by appearance, there are two types of 
till, basal and ablation. Basal till is that which 
was carried in the base of the glacier and 
commonly laid down under it. Ablation till is 
that which was carried on or near the surface 
of the glacier and was let down as the glacier 
melted.
till-less agriculture, also called no-till 
agriculture, cultivation technique in which 
the soil is disturbed only along the slit or in 
the hole into which the seeds are planted; re- 
served detritus from previous crops covers and 
protects the seedbed. The practice is one of 
several primitive farming methods that have 
been revived as Conservation measures in the 
20th Century.

In the absence of tillage, which stimulates 
weed growth, fewer weeds vie with a farmer’s 
erop for available nutrients, thus decreasing 
Chemical fertilizer requirements. The Vegeta­
tion canopy protects seedlings when they are 
most vulnerable to the ravages of nature, but 
it also lowers the soil surface temperature and 
limits the practicality of using the till-less sys­
tem in some areas to varieties suited to cooler 
seedling-growing conditions.

A primary result of the protection and min­
imal disturbance of topsoil is a decreased rate 
of soil erosion. The till-less technique reduces 
equipment, fuel, and fertilizer needs and, sig- 
nificantly, the time required for tending crops. 
The method improves soil-aggregate forma­
tion, microbial activity in the soil, and water 
infiltration and storage, while enabling culti­
vation on slopes of up to 15 percent. Crops 
suited to the technique include corn (maize), 
pigeon pea, cowpea, and soybean. Some resis­
tance to till-less agriculture and its variations 
has come from machinery manufacturers and 
from farmers themselves, to many of whom 
the debris-laden fields required by the proce­
dure connote inferior farming.
tillage, in agriculture, the preparation of soil 
for planting and the cultivation of soil after 
planting. See cultivator; harrow; plow.
Tillandsia, the most widely distributed genus 
of the pineapple family (Bromeliaceae), con- 
taining about 500 species of tropicai American 
plants. They are mainly epiphytic (supported 
by other plants and having aerial roots ex- 
posed to the humid atmosphere), perennial 
herbs.

The leaves of some members grow in rosettes; 
others hang loosely from their aerial perches. 
Those in rosettes often are flared and overlap 
at the base, forming a cup that holds rainwater. 
The leaves often are coloured or are grayish or 
silvery. The flowers are showy in some species, 
inconspicuous in others. Spanish moss {q.v.;
T. usneoides) is sometimes used for packing 
or upholstery; T. xiphoides, a South Ameri­

can species, has strongly scented flowers that 
are sometimes used locally in medicines for 
respiratory diseases.
Tillemont, (Louis-)Sébastien Le Nain de
(b. Nov. 30, 1637, Paris—d. Jan. 10, 1698, 
Tillemont, Fr.), French ecclesiastical historian 
who was one of the earliest scholars to provide 
a rigorous appraisal of preceding historical 
writing. His works were objective and among 
the first of modem historical works to include 
a critical discussion of the principal sources 
for each period.

The son of a wealthy lawyer, Tillemont at­
tended Port-Royal, the famous school of the 
Jansenists, who advocated an austere form 
of Catholicism. He began his researches early 
(1655), scrupulously collecting literary and 
historical information concerning early Chris­
tianity. After entering the seminary at Beau- 
vais (1661), Tillemont collaborated in Publish­
ing an edition of the writings of the Church 
Fathers (1669). In 1667 he took up residence 
at Port-Royal, becoming chaplain (1675) and 
later priest (1676). The Jansenist persecutions 
of 1679 forced him to settle on the family 
estate of Tillemont, where he remained, con- 
tinuing his studies in church history until his 
death.

Tillemont’s writings began to appear during 
his lifetime; the Mémoires pour servir a Vhis- 
toire ecclésiastique des six premiers siècles, 
16 vol. (1693-1712; “Memoirs Useful for the 
Ecclesiastical History of the First Six Cen­
turies”), and Histoire des empereurs, 6 vol. 
(1690-1738; “History of the Emperors”), were 
originally conceived as one work but were 
published separately. The work deals with the 
history of the church and the Roman Empire 
to about 515, giving highly objective accounts 
as well as citing original sources. A pillar of 
Christian doctrine, it was one of the chief 
sources used by Gibbon in his Decline and 
Fall of the Roman Empire.
Tiller, (Terence) Rogers (b. Sept. 19, 1916, 
Tmro, Cornwall, Eng.), English playwright, 
translator, and gifted metaphysical poet whose 
best verse is noted for its perfect form and 
intense emotional content.

Until the outbreak of World War II, Tiller 
was research scholar and eventually lecturer 
in medieval history at the University of Cam­
bridge. From 1939 to 1947 he lectured in 
English history and literature at Fu’äd I Uni­
versity, Cairo, and from 1947 to 1976 he was 
employed by the British Broadcasting Corpo­
ration (BBC) as a radio writer and producer 
first in the features department (1947-65) 
and then in the drama department (1965-76). 
From 1976 Tiller worked as both a free-lance 
writer and broadcaster.

Of his major poetry collections, The Inward 
Animal (1943) and Unarm, Eros (1947) are his 
most highly acclaimed. Strong formal pattem, 
heraldic imagery, and striking sensuousness 
are combined to produce a masterly and gen- 
uinely witty effect. His later volumes, Reading 
a Medal and Other Poems (1957), Notes for 
a Myth and Other Poems (1968), and That 
Singing Mesh and Other Poems (1979), con­
tain many outstanding poems; however, on 
the whole, the collections lack the tension and 
concreteness that give The In ward Animal and 
especially Unarm, Eros their immediacy.

In addition to his poetry and numerous plays 
and feature broadcasts for the BBC, Tiller 
wrote several prose pieces and edited and 
translated a number of books, including such 
classic works as The Inferno, by Dante (1966), 
and The Vision of Piers Plowman, by William 
Langland (1981).
Tillett, Benjamin (b. Sept. 11, 1860, Bris­
tol, Gloucestershire, Eng.—d. Jan. 27, 1943, 
London), English trade union leader who di­
rected successful dock strikes in 1889 and 
1911. Tillett was also an alderman of the Lon­
don County Council (1892-98) and a Labour



Tillett, c. 1880
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member of Parliament (for North Salford, 
Lancashire, in 1917-24 and in 1929-31).

The son of a railway labourer, Tillett settled 
in the East End of London when he was in his 
early 20s. There he helped to organize, and 
became general secretary of the Dock, Wharf, 
Riverside, and General Workers’ Union, about 
which he later wrote A Brief History of the 
Dockers’ Union (1910). The dock strike of 
1889 secured a minimum wage (6d. an hour, 
called the “dockers’ tanner”) and a great in­
crease in union membership. In 1921 Tillett’s 
union joined others in forming the Transport 
and General Workers’ Union, after which his 
importance diminished somewhat.
Tilley, Sir Samuel Leonard (b. May 8,
1818, Gagetown, N.B.—d. June 25, 1896, 
Saint John, N.B., Can.), Canadian politician, 
an early advocate of the confederation of 
British North America. He introduced the Na­
tional Policy, a program of trade protection 
that became the basis of Canadian fiscal pol­
icy.

Samuel Leonard Tilley, 1869
By courtesy of the Public Archives of Canada

Tilley acquired considerable wealth in the 
pharmaceutical business and entered politics 
in 1850 as a member of the New Brunswick 
legislature, becoming provincial secretary in 
1854 and premier in 1861. He represented 
New Brunswick in the confederation confer­
ences of 1864, and his defeat in an 1865 gen­
eral election over the confederation question 
delayed the progress of negotiations.

Retuming to power in 1866, Tilley attended 
the London conference that passed the British 
North America Act (1867), creating the Do­
minion of Cattada. He was first minister of 
customs and excise for the dominion, and he 
served as minister of justice in Sir John Mac­
donald’s administration in 1873. After five 
years as lieutenant govemor ofNew Brunswick 
(1873—78) Tilley was elected to the Dominion 
Parliament for Saint John and was again min­
ister of finance in Macdonald’s government, 
in which office he introduced and applied the 
National Policy. He was knighted in 1879. In 
1885-93 he was once again lieutenant gover- 
nor of New Brunswick.
Tilley, Vesta, original name matilda Al­
ice powles, married name lady de frece 
(b. May 13, 1864, Worcester, Worcestershire,

Eng.—d. Sept. 16, 1952, London), English 
singing comedienne who was the outstanding 
male impersonator in music-hall history.

The daughter of a music-hall performer, she 
appeared on the stage at three and first played 
in male attire two years later. Before she was 
14, she was playing in two different London 
music halls each evening. From then until her 
retirement in 1920, Tilley headed the variety 
bill as a male impersonator in London, in the 
English provinces, and in the United States. 
In 1890 she married Walter de Frece (later Sir 
Walter), the composer of many o f her songs. 
Two songs for which she was famous are “The 
Piccadilly Johnny with the Little Glass Eye” 
and “Following in Father’s Foötsteps.”
Tillich, Paul (Johannes) (b. Aüg. 20, 1886, 
Starzeddel, Brandenburg, Ger.—d. Oct. 22, 
1965, Chicago), Gefman-bom U.S. theologian 
and philosopher whose discussions of God 
and faith illuminated and bound together the 
realms of traditional Christianity and mod­
em culture. Some of his books, notably The 
Courage to Be (1952) and Dynamics of Faith 
(1957), reached a large public audience not 
usually concemed with religious matters. The 
three-volume Systematic Theology (1951-63) 
wäs the culmination of his rigorous examina- 
tion of faith.

Early life and education. Born in Starzed­
del, a village in the province of Branden­
burg, Paul Tillich spent his boyhood years in 
Schönfliess, a small community east o f the 
Elbe, where his father served as minister and 
diocesan superintendent in the Prussian Ter­
ritorial Church. Life in Schönfliess—a walled 
town founded in the Middle Ages and sur- 
rounded by fertile fields and dark forests—left 
indelible marks on the impressionable boy: a 
strong sense of historical continuity, a feeling 
of intimacy with nature and its processes, and 
a deep attachment to the church as the bearer 
of sacred meaning in the centre of community 
life.

This life-style, epitomized for Tillich in 
the person of his authoritarian and theo­
logically conservative father, was challenged 
when Tillich first attended the humanistic sec­
ondary school in Königsberg-Neumark, where 
he was introduced to the classical ideal of free 
thought, untrammelled by anything except the 
mies of reason. He accepted that ideal enthu- 
siastically. When his father was transferred to 
Berlin in 1900, he responded with the same 
enthusiasm to the kind of freedom that life in 
a thriving metropolis made possible.

Tillich’s love of freedom, however, did not 
make him forget his boyhood commitment to 
a rich and satisfying religious tradition; and 
how to enjoy the freedom to explore life with­
out sacrificing the essentials o f a meaningful 
tradition became his early and lifelong preoc- 
cupation. It appears as a major theme in his 
theological work: the relation of heteronomy 
to autonomy and their possible synthesis in

Tillich, 1965
Henri Dauman— LIFE Magazine, ©  Time Inc.
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theönomy. Heteronomy (alien rule) is the cul­
tural and spiritual condition when traditional 
norms and values become rigid, extemal de- 
mands threatening to destroy individual free­
dom. Autonomy (self-rule) is the inevitable 
and justified revolt against such oppression, 
which nevertheless entails the temptation to 
reject all norms and values. Theonomy (divine 
rule) envisions a Situation in which norms 
and values express the convictions and com- 
mitments of free individuals in a free society. 
These three conditions Tillich saw as the basic 
dynamisms of both personal and social life.

His early attempts to solve the problem took 
the form of working out an independent Po­
sition in relation to his conservative father; in 
this context he leamed to examine personal 
experiences in terms of philosophical cate­
gories, for the elder Tillich loved a good philo­
sophical argument. But the decisive, seminal 
encounter with the problem came during his 
theological studies at the University of Halle 
(1905-12), where he was forced to match the 
doctrinal position of the Lutheran Church, 
based on the established confessional docu­
ments, against the theological liberalism and 
scientific empiricism that dominated the aca­
demie scene in Germany at that time.

Development ofhis philosophy. In his search 
for a solution Tillich found help in the writ­
ings of the German philosopher F.W.J. von 
Schelling (1775-1854) and the lectures of 
his theology teacher Martin Kähler. Schell- 
ing’s philosophy of nature, which appealed 
to Tillich’s own feeling for nature, offered a 
conceptual framework interpreting nature as 
the dynamic manifestation of God’s Creative 
spirit, the aim of which is the realization of 
a freedom that tränscehds the dichotomy be­
tween individual life and universal necessity. 
Kähler directed his attention to the doctrine 
of justification through faith, laid down by St. 
Paul and reiterated by Martin Luther.

Tillich now concluded that this doctrine, 
which he called the “Protestant principle,” 
could be given a far wider scope than previ- 
ously had been thought. Not limited to the 
classical religious question of how sinful man 
can be acceptable to a holy God, it could be 
understood to encompass man’s intellectual 
life as well, and thus all of man’s experiences. 
As the sinner is declared just in the sight 
of God, so the doubter is possessed of the 
truth even as he despairs of finding it, and so 
cultural life in general is subject both to criti­
cal negation and courageous affirmation. The 
rigid formulas of the Lutheran Church could 
thus be rejected while their essential content 
was affirmed.

Tillich’s first attempts to work out the de­
tails o f this insight were in the form of 
Schelling studies, dissertations for a doctorate 
in philosophy (1911) and a licentiat in the­
ology (1912). In the latter work especially, 
Mystik und Schuldbewusstsein in Schellings 
philosophischer Entwicklung (“Mysticism and 
Consciousness of Guilt in Schelling’s Philo­
sophical Development”), one can discem a 
probing of the implications of the Protestant 
principle for the very nature and stmcture of 
reality, especially in his explication of Schell­
ing’s view of sin and redemption as a cosmic 
event embracing all existence.

Ordained a Lutheran clergyman on the con­
clusion of his university studies, Tillich served 
as a military chaplain during World War I. 
The war was a shattering experience to him, 
not only for its carnage and physical de- 
struction but as evidence of the bankruptey 
of 19th-century humanism and the question- 
ableness of the adequacy of autonomy as sole 
guide. The chaotic Situation in Germany after 
the armistice made him certain that Westem 
civilization was indeed nearing the end of an 
era.
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His practical response to this crisis was to 
join the Religious-Socialist movement, whose 
members believed that the impending cultural 
breakdown was a momentous opportunity 
for Creative social reconstruction, a time that 
Tillich characterized by the New Testament 
term kairos, signifying a historical moment 
into which etemity erupts, transforming the 
world into a new state of being. But ideas, 
rather than political activity, were his main 
interest. At teaching posts in the universities 
of Berlin, Marburg, Dresden, Leipzig, and 
Frankfurt he participated eagerly in discus­
sion groups searching for a new understand- 
ing of the human Situation. He also wrote 
extensively, Publishing more than 100 essays, 
articles, and reviews in the period 1919-33.

In most of these writings Tillich was using 
the insight he had gained at Halle as a norm in 
analyses of religion and culture, the meaning 
of history, and contemporary social problems. 
The remarkable work, Das System der Wis­
senschaften nach Gegenständen und Methoden 
(“The System of the Sciences According to 
Their Subjects and Methods,” 1923), was his 
first attempt to render a systematic account 
of man’s spiritual endeavours from this point 
of view. As early as 1925, in Marburg, he was 
also at work on what was to become his major 
opus, Systematic Theology, 3 vol. (1951-63).

Departure from Nazi Germany. Tillich’s 
passionate concem for freedom made him an 
early critic of Hitler and the Nazi movement, 
and in retaliation he was barred from German 
universities in 1933—the first non-Jewish aca- 
demician “to be so honoured,” as he wryly 
put it. He then accepted an invitation to join 
the faculty at Union Theological Seminary 
in New York, and, despite initial difficulties 
with a new language and adapting his thought 
pattem to pragmatic American mental habits, 
he emerged as an “apostle to the skeptics” 
in his new homeland during the years fol­
lowing World War II. At Union Seminary 
(1933-55), Harvard University (1955-62), and 
the University of Chicago (1962-65), he en- 
gaged graduate and undergraduate students 
in searching dialogue concerning the meaning 
of human existence. His public lectures and 
books reached large audiences who did not 
usually show an interest in religious questions. 
In his most widely read books, The Courage 
to Be and Dynamics of Faith, he argued that 
man’s deepest concem drives him into con- 
frontation with a reality that transcends his 
own finite existence. Tillich’s discussion of the 
human Situation in these books shows a pro­
found grasp of the problems brought to light 
by modern psychoanalysis and existentialist 
philosophy.

Principal work. The publication of his Sys­
tematic Theology made available the results of 
a lifetime of thought. The most novel feature 
of this work is its “method of correlation,” 
which makes theology a dialogue relating 
questions asked by man’s probing reason to 
answers given in revelatory experience and 
received in faith—theonomy’s answers to au- 
tonomy’s questions. The dialogue of System­
atic Theology is in five parts, each an intrinsic 
element in the system as a whole: questions 
about the powers and limits of man’s reason 
prepare him for answers given in revelation; 
questions about the nature of being lead to 
answers revealing God as the ground of being; 
questions about the meaning of existence are 
answered by the New Being made manifest 
in Jesus Christ; questions about the ambigu- 
ities of human experience point to answers 
revealing the presence of the Holy Spirit in 
the life process; and questions about human 
destiny and the meaning of history find their 
answers in the vision of the Kingdom of God. 
Readers of this and other works by Tillich

have been impressed by the broad reach of 
his thought but also baffled by the philosoph­
ical terminology that he used in discussing 
God and faith. Those who see him as an 
advocate of agnosticism or atheism, however, 
may have misunderstood his intent. He re­
jected the anthropomorphic “personal God” 
of populär Christianity, but he did not deny 
the reality of God, as the conventional atheist 
has done. Modern “Christian atheists” who 
eite Tillich in support of their “God is dead” 
claim overlook the fact that for Tillich the 
disappearance of an inadequate concept of 
God was the beginning of a grander vision of 
God. Like Spinoza, he was a “God-intoxicated 
man” who wanted to help his fellow human 
beings recapture a relevant and dynamic reli­
gious faith.

In his last years Tillich expressed some 
doubts about the viability of any systematic 
account of man’s spiritual quest. But he never 
abandoned the insight that came to him at the 
University of Halle—that all of man’s cultural 
and spiritual life could be illuminated by the 
“Protestant principle” of justification by faith; 
he was still working out its implications at his 
death in 1965.
Assessment. Tillich was a central figure in 

the intellectual life of his time both in Ger­
many and the United States. It is generally 
held that the 20th Century has been marked by 
a widespread breakdown of traditional Chris­
tian convictions about God, morality, and 
the meaning of human existence in general. 
In assessing Tillich’s role in relation to this 
development, some critics have regarded him 
as the last major spokesman for a vanishing 
Christian culture, a systematic thinker who 
sought to demohstrate the reasonableness of 
the Christian faith to modern skeptics. Others 
have viewed him as a forerunner of the con­
temporary cultural revolution, whose discus- 
sions of the meaning of God and faith served 
themselves to undermine traditional beliefs.

Tillich himself believed he was a “boundary 
man,” standing between the old and the new, 
between a heritage imbued with a sense of 
the sacred and the secular Orientation of the 
new age. He asserted that his vocation was to 
mediate between the concerns voiced by faith 
and the imperatives of a questioning reason, 
thus helping to heal the ruptures threatening 
to destroy Western civilization. He believed 
that from the beginning life had prepared him 
for such a role, and his long career as a the­
ologian, educator, and writer was devoted to 
this task with single-minded energy.

(A.U.)
b i b l i o g r a p h y . Autobiographical essays may be 
found in Tillich’s writings: T h e P ro te sta n t E ra, 
trans, by J.L. Adams (1948); M y  S earch  fo r  A b ­
s o lu te s  (1967); O n  the B ou n dary  (1966); and M y  
T ra v e l D ia r y :  1936, ed. by J.C. Brauer (1970). A 
good biographical study is Arne Unhjem, D y n a m ­
ics o f  D o u b t: A  P reface to  T illich  (1966).
The G e s a m m e lte  W erke, 11 vol. (1959-69), a 

collection of Tillich’s writings, makes available his 
early and mostly untranslated works, including in 
vol. 1, F rü h e  H au p tw erke. S y s te m a tic  T h eology, 
3 vol. (1951-63), is Tillich’s major Statement of 
the meaning of Christian faith, together with T h e  
C o u ra g e  to  B e  (1952), and T h e D y n a m ic s  o f  F a ith  
(1957).

Two important critical studies are Christoph 
Rhein, P a u l T illich: Ph ilosoph  u n d  T h eo loge  
(1957), with emphasis on Tillich’s early develop­
ment; and J.L. Adams, P a u l T illic h ’s  P h ilo so p h y  
o f  C u ltu re , S c ien ce , a n d  R e lig io n  (1965), the best 
overall view of Tillich’s thought published in 
English. Other studies include: C.W. Kegley and 
R.W. Bretall (eds.), T h e T h eo logy o f  P a u l T illich  
(1952); D.H. Kelsey, T h e F abric  o f  P a u l T illic h ’s  
T h eo lo g y  (1967); W.L. Rowe, R elig io u s  S y m b o ls  
a n d  G od: A  P h ilo so p h ica l S tu d y  o f  T illic h ’s  T h e­
o lo g y  (1968); R.P. Scharlemann, R eflec tion  a n d  
D o u b t in  th e  Th ou gh t o f  P a u l T illich  (1969); and 
Wilhelm and Marion Pauck, P a u l T illich , H is  L ife  
a n d  T h o u g h t (1976), the first of a comprehensive 
2-vol. study.

tillite, sedimentary rock that consists of Con­
solidated masses of unweathered blocks (large, 
angular, detached rock bodies) and glacial till 
(unsorted and unstratified rock material de- 
posited by glacial ice) in a rock flour (matrix 
or paste of unweathered rock). The matrix, 
which comprises a large percentage of the 
rock, usually is dark gray to greenish black 
in colour and consists of angular quartz and 
feldspar grains and rock fragments in a very 
fine-grained paste. The widespread tillites in 
the geologie record provide evidence of for­
mer intense and widespread glaciation; Re­
cent tillites (less than 10,000 years old) can 
be directly connected with glaciation, and 
Pleistocene tillites (10,000 to 2,500,000 years 
old) can be convincingly related to glaciation, 
but many earlier till-like bodies cannot. Only 
tillites formed from the till deposited by Conti­
nental ice sheets have a good chance of being 
preserved in the geologie record.
Tillman, Benjamin R(yan), byname pitch- 
FORK BEN TILLMAN (b. Aug. 11, 1847,
Edgefield Co., S.C., U.S.—d. July 3, 1918, 
Washington, D.C.), outspoken U.S. populist 
politician who championed agrarian reform 
and white supremacy. Tillman served as gov- 
ernor of South Carolina (1890-94) and was a 
member of the U.S. Senate (1895-1918).

A farmer for many years prior to his entry 
into politics, Tillman, a Democrat, emerged 
during the 1880s as a spokesman for poor ru­
ral whites in South Carolina in their conflict 
against both the ruling white aristocracy and 
the impoverished Negro population. The rise 
of Tillman marked the decline of the former 
Confederate general Wade Hampton as a po­
litical force in the state. Elected govemor in 
1890, Tillman translated his populist rhetoric 
into concrete reforms. He shifted the tax bür­
den to the wealthy, improved public educa­
tion, founded the agricultural college later to 
be known as Clemson University, and regu- 
lated the railroads. He also helped write the 
state constitution to disfranchise Negroes and 
circumvent the Fifteenth Amendment with a 
patchwork of Jim Crow laws (i.e., laws enforc- 
ing racial Segregation). An unabashed bigot, 
he considered lynching an acceptable law-en- 
forcement measure.

Elected to the U.S. Senate in 1894, Tillman 
served until his death, continuing to press 
for agrarian reform on the national level. 
He bitterly assailed Pres. Grover Cleveland 
for his hard-money policy, supporting instead 
the free-silver program of William Jennings 
Bryan. In most instances he opposed the ad- 
ministration of Pres. Theodore Roosevelt. In 
fact, the two became such bitter enemies that 
at one point the President barred Tillman 
from the White House. They put aside their 
differences long enough, however, to collabo- 
rate in securing passage of the Hepburn Act 
(1906), extending the Interstate Commerce 
Commission’s regulatory powers over the rail­
roads. Tillman was floor leader for the bill. 
He generally supported Pres. Woodrow Wil­
son and, as chairman of the Senate Naval 
Affairs Committee, promoted the administra- 
tion’s program to strengthen the Navy. His 
vituperative and often profane attacks on his 
political opponents eamed him the nickname 
“Pitchfork Ben.”

Articles are alphabetized word by word, 
not letter by letter

Tilly, Johann Tserclaes, Graf von (count 
of) (b. February 1559, Tilly, Brabant, Spanish 
Netherlands—d. April 30, 1632, Ingolstadt, 
Bavaria), outstanding Bavarian general who 
was the principal commander of the Catholic 
League in Germany during the Thirty Years’ 
War.

Reared by Jesuits, Tilly gained military ex­
perience fighting in a Walloon regiment and



Tilly, detail from an engraving by G.
Kölez, 1631
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

at the siege of Antwerp (1585), serving under 
the Spanish Netherlands general Alessandro 
Farnese. In 1594 Tilly joined the Holy Ro­
man emperor Rudolf IFs army campaigning 
against the Turks.

Appointed by Duke (later Elector) Maximil­
ian I of Bavaria to reorganize the Bavarian 
army (1610), Tilly created such an efficiënt 
army that it later became the backbone and 
spearhead of the Catholic League. At the out- 
break of the Thirty Years’ War (1618), he was 
made commander in chief of the field forces 
for the Catholic League. In 1620 he conducted 
the first campaign of the war and, after a 
series of successes, he marched on Prague to 
win the decisive Battle of the White Moun­
tain (November 8). In the following years 
Tilly conquered the Upper and the Rhenish 
Palatinates and made himself the master of 
northwestem Germany.

In the war against Denmark (1625-29), Tilly, 
with the army of the Catholic League, crushed 
the Swedes at the Battle of Lutter (Aug. 27, 
1626). After Gustav II Adolf invaded Ger­
many (1630) and after General Albrecht von 
Wallenstein, the imperial commander, had 
fallen from power, Tilly acquired command 
of the Imperial as well as the League forces 
(1630).

In 1631 Tilly laid siege to Magdeburg, strate- 
gically the most important point on the Elbe 
and the base from which he hoped to check 
Gustav Adolf’s advance into central Ger­
many. On May 20, 1631, Magdeburg feil and 
went up in flames. The destruction of the city 
proved disastrous: it deprived Tilly of a base 
and of a source of food and shelter for his 
army, gave Swedish propaganda a powerful 
weapon, and branded Tilly as the “butcher of 
Magdeburg.”

Tilly, as commander in chief of both Imperial 
and League armies, was seriously hampered by 
the political differences between the emperor 
and Elector Maximilian. Finally, acting on 
the emperor’s orders, he invaded Saxony and 
was completely defeated at Breitenfeld (Sept. 
17, 1631), thus opening up southem Ger­
many to the Swedes. Gustav Adolf marched 
into the heart of Germany, and Tilly, in an 
effort to prevent the Swedes from Crossing the 
Lech River into Bavaria at Rain, was fatally 
wounded.
Tilsit (Russian S.F.S.R.): see Sovetsk.
Tilsit, Treaties of (July 7 [June 25, Old 
Style] and July 9 [June 27], 1807), agree- 
ments that France signed with Russia and 
with Pmssia (respectively) at Tilsit, northern 
Pmssia (now Sovetsk, Russian S.F.S.R.), af­
ter Napoleon’s victories over the Pmssians at 
Jena and at Auerstädt and over the Russians 
at Friedland.

Under the terms of the treaty, France and 
Russia became allies and divided Europe be­
tween them, reducing Austria and Pmssia to 
helplessness. Alexander I of Russia accepted 
the reduction of Pmssia from 89,120 to 46,032 
square miles (230,820 to 119,223 square km); 
the creation from the Polish provinces de-

tached from Pmssia of a new Grand Duchy of 
Warsaw for Napoleon’s ally, the king of Sax­
ony; and the establishment of the Kingdom of 
Westphalia in northern Germany. Westphalia, 
too, was in part composed of former Pmssian 
lands. Napoleon’s hegemony in westem and 
central Europe was thus established. Pmssia 
was to be occupied by French troops until a 
war indemnity, fixed at 120,000,000 francs, 
had been paid.

In secret provisions Napoleon agreed to 
help Russia “liberate” most of European 
Turkey if Turkey rejected French mediation 
in its conflict with Russia. Similarly, Alexan­
der promised to join the Continental System 
against British trade if Britain rejected Rus­
sian mediation in its conflict with France. 
Russia was given a free hand to conquer Fin­
land from Sweden. Pmssia was forced to join 
the Continental System and close its ports to 
British trade.

Because the Treaties of Tilsit came so close to 
creating a Continental blockade that excluded 
British trade, Napoleon sought in the next 
few years to enlarge and enforce the blockade. 
This led to the collapse of the peace on the 
Continent. The period of Franco-Russian col- 
laboration lasted until Dec. 31, 1810, when 
the tsar, finding that the alliance to the Con­
tinental System seriously hurt Russian trade, 
opened Russian ports to neutral ships. The 
threat to Russia from Napoleon’s satellite, the 
Grand Duchy of Warsaw, on Russia’s border, 
also contributed to the eventual failure of the 
Franco-Russian alliance. Napoleon invaded 
Russia in June 1812.
tilt-top table, table, the top of which is 
hinged to a central pedestal in such a way 
that it can be tumed from a horizontal to 
a vertical position and, thereby, when not in

Mahogany tilt-top table with top in the vertical 
storage position, English, c. 1760; in the Victoria and 
Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

use, take up less space. Originally the idea 
was applied mainly to occasional (e.g., light, 
movable) tables of the kind used for tea and 
similar occasions.
By the 19th Century, however, elaborate tilt- 

ing devices were used so that quite large, 
circular dining tables could be made to tilt 
and, when not in use, could be placed against 
the wall. The fact that the tabletop was thus 
exposed to view stimulated the application of 
elaborate pattems in veneer and other tech­
niques.
Timaeus (b. c. 356 bc, Tauromenium, Sicily 
[Italy]—d. c. 260), Greek historian whose writ­
ings shaped the tradition of westem Mediter­
ranean history.

Expelled from Sicily by Agathocles, the 
tyrant of Syracuse, Timaeus went to Athens, 
where he studied rhetoric under Isocrates’ 
pupil Philiscus and passed 50 years of his 
life. Whether he ever returned home is un-
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certain. The 38 books of his History covered 
events up to Agathocles’ death in 289, but a 
separate work on Pyrrhus of Epims seems to 
have extended the historical treatment to the 
Roman Crossing into Sicily in 264. Books 1-5 
contained the early history of Italy and Sicily, 
books 6-33 the history of Sicily from the 
foundation of the Greek colonies to Agath­
ocles’ accession, with digressions sometimes 
touching on Greece, and books 34-38 form a 
separate account of Agathocles. The Olympi- 
onikai (“Victors at Olympia”) was probably a 
chronological study.

Timaeus was bitterly attacked by later histo­
rians, especially Polybius. Some of his faults, 
such as the composition of artificial rhetorical 
speeches, are common to the historiography 
of the age; but a somewhat naive attitude 
toward marvels reflects a genuine feeling for 
folklore. He was spiteful to those he disliked, 
such as Dionysius and Agathocles, and he ex- 
aggerated the virtues of the Corinthian general 
Timoleon. Above all, he showed the faults of 
the armchair historian. But his interests were 
wide; he was assiduous in assembling material, 
including inscriptions; and Polybius’ charge 
of ignorance and willful dishonesty is unjust. 
Timaeus’ system of reckoning by Olympiads 
furnished a valuable chronological tooi for his 
successors, including Polybius. He alsó em­
ployed a pleasing “Asiatic” style, of which 
Cicero approved.
Timan Ridge, Russian timansky kryazh, 
ridge of high land situated in northeast- 
em European Russian S.F.S.R., oriented in 
a north-northwest-south-southeast direction 
and Stretching for about 470 miles (750 km) 
from the Barents Sea to the source of the 
Vychegda River. The ridge was formed by an 
upwarping of the underlying Russian Platform 
and consists of very ancient schists and other 
materials. The northern part is higher and 
consists of four hilly massifs, with heights up 
to 1,519 feet (463 m). The southem portion 
has a plateau character.
timar, in the Ottoman Empire, grant of lands 
or revenues by the sultan to an individual in 
compensation for his services, essentially sim­
ilar to the iqfe? (q.v.) of the Islämic Empire of 
the Caliphate. See also sipahi.
Timaru, city and port, east-central South 
Island, New Zealand, on Canterbury Bight. 
Although the settlement’s boundaries were de- 
lineated as early as 1856, the actual founding 
did not take place until 1859, when the first 
ship taking immigrants directly from Britain 
to New Zealand arrived. Made a borough in 
1868, and a city late in the 1940s, Timam 
derives its name from Maori terms meaning 
either “shady cabbage tree” or “place of shel­
ter.”

The city, on the South Island Main Trunk 
Railway to Christchurch (102 miles [163 km] 
northeast), is the chief port of the southem 
Canterbury Plains, a region of sheep, cattle, 
grain, and fruit farming. lts industries include 
the manufacture of agricultural implements, 
footwear and brickworks, and freezing and 
general engineering works. The port is arti­
ficial, and its extensive system of moles and 
breakwaters, constmcted from 1864 to 1906, 
has caused the deposition of sandbars to form 
Caroline Bay, capable of handling ships up to
18,000 tons. The harbour exports frozen meat, 
timber, wool, cereal products, and manufac- 
tured goods and is the base for a commercial 
fishing fleet. A sunny mild climate, splendid 
beaches, and easy access to the Southem Alps 
make Timam a populär resort. Pop. (1988 
est.) 27,600.
timber framing, wooden structural frame­
work that forms the interior and exterior walls 
of half-timber work (q.v.).
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timberline, upper limit of tree growth in 
mountainous regions or in high latitudes, as 
in the Arctic. lts location depends largely on 
temperature but also on soil, drainage, and 
other factors. The mountain timberline always 
would be higher near the Equator than near 
the poles if.it were not for the abundant rain- 
fall in equatorial mountainous regions, which 
lowers the air temperatures. The timberline 
in the central Rockies and Sierra Nevadas is 
around 3,500 metres (11,500 feet), whereas 
in the Peruvian and Ecuadorian Andes it is 
between 3,000 and 3,300 metres (10,000 and
11,000 feet). In much of the central and South­
ern Rockies there is a double timberline: the 
usual high timberline below which there is a 
belt of normal tree growth; and then a low 
timberline below which no trees grow because 
of low precipitation and high temperatures.

Because the climatic zone in which the 
high-latitude timberline occurs is almost en­
tirely over water in the Southem Hemisphere, 
this timberline exists only in the North­
ern Hemisphere. It crosses northern Siberia, 
Alaska, and Canada, and far-northern Scan- 
dinavia. Several climatic isöpleths (imaginary 
lines connecting points of equal values for 
various climatic variables) have been proposed 
as quantitative approximations of this tim­
berline. The Köppen-Supan line was devised 
by the Austrian geographer Alexander Supan 
(1879) for this purpose and was used by Kop­
pen (1900) as the boundary between the tun- 
dra and tree climates in his first climatic Clas­
sification; it connects points with an average 
temperature of 10° C (50° F) for the wärmest 
month of the year. A similar isopleth, the 
Nordenskjöld line proposed by the Swedish 
geographer Otto Nordenskjöld (1928), is the 
line along which the wärmest month’s aver­
age temperature is equal to (9 — 0.1 k)° C, or 
(51.4 — 0. l/c)° F, in which k is the average 
temperature of the coldest month.
timbre, also called timber, quality of audi- 
tory sensations produced by the tone of a 
sound wave.

The timbre of a sound depends on its wave 
form, which varies with the number of over- 
tones, or harmonies, that are present, their
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frequencies, and their relative intensities. The 
illustration shows the wave form that results 
when pure tones of frequencies 100, 300, and 
500 hertz (cycles per second) and relative am­
plitudes of 10, 5, and 2.5 are synthesized into

a complex tone. It is the resultant of the three 
sine curves when their ordinates are added 
point by point along the time scale. In equa- 
tion form, the amplitude y  of the wave form 
at any time t would be represented by y  =  10 
sin (27T 1000 +  5 sin (2n 3001) +  2.5 sin 2n 
5001. The timbre of this form would be rec- 
ognizable and different from all others having 
a fundamental tone of 100 hertz.

In music timbre is the characteristic tone 
colour of an instrument or voice, arising from 
reinforcement by individual singers or Instru­
ments of different harmonies, or overtones 
(q.v.), of a fundamental pitch. Extremely nasal 
timbre thus stresses different overtones than 
mellow timbre. The timbre of the tuning fork 
and of the stopped diapason organ pipe is 
clear and pure because the sound they pro­
duce is almost without overtones. Timbre is 
determined by an instrument’s shape (e.g., the 
conical or cylindrical pipe of a wind instru­
ment); by the frequency range within which 
the instrument can produce overtones; and 
by the pattern of onset, growth, duration, and 
decay (envelope) of the instrument’s sound. 
The timbre of spoken vowels or of a singing 
voice varies with the openness or constriction 
of the head-and chest-resonating areas used. 
The illustration also shows waveforms of the 
same note (fundamental tone) for several mu­
sical instruments.
Timbuktu, also spelled tombouctou, ré­
gion, northern Mali, West Africa, bordering 
Mauritania on the northwest, Algeria on the 
northeast, and the régions of Gao on the east, 
and Mopti and Ségou on the south. Timbuktu 
région was created in 1977 from the western 
part of Gao région. It is entirely within the 
Sahara (desert) except for the extreme south­
em area along the Niger River, and consists 
of relatively flat sandy or stony plains with 
elevations of about 1,000 ft (300 m). Salt is 
mined in the north at Taoudenni and is trans- 
ported by camel caravan south to the town of 
Timbuktu, the région Capital. The principal ir- 
rigated crops grown in the Niger River Valley 
are com (maize) and rice. Population groups 
in the région include the nomadic Tuaregs 
and Moors in the Sahara and Songhai and 
Fulani peoples in the irrigated valley. Pop. 
(1976) 487,278.
Timbuktu, also spelled tombouctou, city in 
the West African nation of Mali, historically 
important as a post on the trans-Saharan car­
avan route and as a centre of Islämic culture 
(c. 1400-1600). It is located on the Southern 
edge of the Sahara, about 8 mi (13 km) north 
of the Niger River.

Timbuktu was founded about ad 1100 as 
a seasonal camp by Tuareg nomads. After 
it was incorporated within the Mali Empire, 
probably in the late 13th Century, the Mali 
sultan Mansa Müsä built a tower for the Great 
Mosque (Djingereyber) and a royal residence, 
the Madugu (the former has since been rebuilt 
many times, and of the latter no tracé now 
remains). Shortly after this the city was an- 
nexed by the Mossi kingdom of Yatenga, but 
when the North African traveller Ibn Battütah 
visited in 1353, he found it again governed by 
Mali.

In the 14th Century Timbuktu became an 
important focal point of the gold-salt trade. 
With the influx of North African merchants 
came the settlement of Muslim scholars. It 
made little difference that the Tuareg regained 
control of the city in 1433; they mied from the 
desert, and, though they plundered periodi- 
cally, trade and learning continued to flourish.

In 1468 Timbuktu was conquered by Sonni 
'Alï, the Songhai mier. He was generally ill-dis- 
posed to the city’s Muslim scholars, but his 
successor—the first mier of the new Askia dy­
nasty, Muhammad I Askia of Songhai (reigned 
1493—1528)—reversed the policy and used 
the scholarly elite as legal and moral coun- 
sellors. During the Askia period (1493-1591)

Timbuktu was at the height of its commer­
cial and intellectual development. Merchants 
from Wadan, Tuwat, Ghudämis (Ghadames), 
Augila, and the cities of Morocco gathered 
there to buy gold and slaves in exchange for 
the Saharan salt of Taghaza and for North 
African cloth and horses. The city’s schol­
ars, many of whom had studied in Mecca or 
Egypt, attracted students from a wide area.

The city declined after it was captured by 
Morocco in 1591. Two years later the city’s 
scholars were arrested on suspicion of disaf- 
fection; some were killed during a struggle, 
others were exiled to Morocco. The small Mo- 
roccan garrisons could not protect the Niger 
Bend, and Timbuktu was repèatedly attacked 
and conquered by the Bambara, Fulani, and 
Tuareg until 1893, when the French captured 
the city. The French partly restored the city 
from the desolate condition in which they 
found it, but no railway or tarmac road ever 
reached it. In 1960 it became part of the newly 
independent Republic of Mali.

Timbuktu iS now an administrative centre of 
Mali. Small salt caravans from Taoudenni still 
arrivé in winter, but there is no gold to offer 
in exchange, and trans-Saharan commerce no 
longer exists. Although there is air service, the 
city remains most easily accessible by camel 
and boat. Islämic learning survives among 
a handful of aging scholars, and a Lycée 
Franco-Arabe teaches Arabic to the younger 
generation. Pop. (1976) 19,165.
time, a measured or measurable period, a con­
tinuüm that lacks spatial dimensions. Time is 
of philosophical interest and is also the subject 
of mathematical and scientific investigation.

A brief treatment of time follows. For füll 
treatment, see macropaedia: Time.

“What then, is time? If no one asks me, I 
know what it is. If I wish to explain it to 
him who asks me, I do not know.” In this 
remark St. Augustine in the 5th Century ad 
drew attention to the fact that while time 
is the most familiar of concepts used in the 
organization of thought and action, it is also 
the most elusive. It cannot be given any sim­
ple, illuminating definition. In the face of this 
problem philosophers have sought an under- 
standing of time by föcussing on two broad 
questions: What is the relation between time 
and the physical world? And what is the rela­
tion between time and consciousness?

According to those, such as Sir Isaac New­
ton, who adopt an absolutist theory of time, 
the answer to the former question is that time 
is like a container within which the universe 
exists and change takes place. Time’s exis­
tence and properties are independent of the 
physical universe. Time would have existed 
even if the universe had not. Time is held 
to be nonending, nonbeginning, linear, and 
continuous. That time has these properties is 
established philosophically, without reference 
to scientific investigation. According to the 
rival relationist theory, time can be reduced 
to change. Time is nothing over and above 
change in the physical universe; all hypotheses 
about time can be translated into hypotheses 
about the physical universe. Consequently the 
question “Has time a beginning?” becomes 
“Was there a first event in the history of the 
universe?” Also, investigating the properties 
of time is to be done scientifically. Relation- 
ists explore the possibility that physics could 
show time to have structure: it might consist 
of discrete particles (chronons), for instance, 
or it might be cyclical.

It has been realized in the 20th Century that 
time cannot be treated in isolation from space. 
Consequently philosophers now tend to fo­
cus attention on space-time, conceived, after 
Einstein, as a continuüm. While the tempo­
ral aspects of space-time remain importantly 
different from its spatial aspects, there is an 
interdependence that is shown in the case of 
measurement: the measure of an interval of



time assigned by a clock depends on the path 
and speed with which it is moved. The fun­
damental controversy between the absolutist 
and the relationist remains; some philosophers 
argue that Einstein’s theories of relativity vin- 
dicate relationist theories, others that they 
vindicate the absolutist theory.

The primary issue concerning the relation 
between time and consciousness is the extent, 
if any, to which time or aspects of time de- 
pend on the existence of conscious beings. It 
is perhaps a commonsensical idea that, even 
in the absence of consciousness, events would 
still occur in an order that could be described 
using the relations of before and after. But 
perhaps it is not so. Normally events in time 
are thought of in terms of the notions of 
past, present, and future, which some philosö- 
phers treat as mind-dependent. They argue 
that to say that something is now happening 
(has happened, will happen) is to say that its 
happening is simultaneous with (earlier than, 
later than) one’s current state of conscious­
ness or the act of utterance itself. Thus, it 
is maintained, in the absence of conscious 
beings there is no past, present, or future. 
This view that the past, the present, and the 
future are mere subjective projections of the 
human mind has been supported by appeal to 
physics, for such notions were thought to play 
no role in physical theories. (Recent evidence 
from the subatomic realm has raised ques­
tions about the symmetry of time in physical 
processes.) Other philosophers, however, be- 
lieve that time is independent of perception 
and hold that the past, present, and future are 
objective features of the world.
The measurement of time involves establish- 

ing a precise system of reference for speci- 
fying when any event occurs—i.e., specifying 
the epoch and establishing a Standard inter­
val of time. Astronomy and civil affairs are 
concemed both with epochs and with time in­
tervals, whereas physics deals almost entirely 
with time intervals. The fundamental unit of 
time interval is the second.

A reference time scale could be based on 
any phenomenon that involves change with 
time, such as the rotation of the Earth or the 
motion of a pendulum. To be generally useful 
it should be possible to determine the same 
numerical value of the time, within very close 
limits, anywhere On the Earth. This condition 
is satisfied by the rotating Earth but not by 
the pendulum.

Until recently, the rotation of the Earth 
about its axis fumished the only time scale 
in general use, mean solar time. Other inde­
pendent time scales and Systems have recently 
come into use, however. For a treatment 
of these different scales and Systems, see in 
the micropaedia: atomic time; Coordinated 
Universal Time; dynamical time; Ephemeris 
Time; Greenwich Mean Time; sidereal time; 
solar time; Standard time; Universal Time. To 
indicate time and to measure time intervals, 
various devices have been developed. For a 
treatment of the different types, see atomic 
clock; clock; sundial; watch.
Time, major American weekly newsmagazine 
that is published in New York City. Time 
was the creation of two young journalists, 
Henry R. Luce (q.v.) and Briton Hadden, who 
wanted to start a magazine that would inform 
busy readers in a systematic, concise, and well- 
organized manner about current events in the 
United States and the rest of the world. With 
Hadden as editor and Luce as business man­
ager, they brought out the first issue on March 
3, 1923. Time*s format, which became Stan­
dard for most other general newsmagazines, 
consisted of dozens of short articles tersely 
summarizing information on subjects of im­
portance and general interest and arranged in 
“departments” covering such fields as national 
and international affairs, business, education, 
science, medicine, law, religion, sports, books,

and the arts. Time had attained a circulation 
of more than 175,000 by 1927, and it be­
came the most influential newsmagazine in 
the United States. After Hadden’s death in 
1929, Luce remained the editor and guiding 
force behind the magazine until 1964, when 
he assumed the title of editorial chairman 
of Time Inc., the magazine’s publisher. Time 
long reflected Luce’s moderately conservative 
political viewpoint. By the 1970s, however, 
the magazine had assumed a more neutral, 
centrist stance in the tone of its reportage. 
Time now appears in several foreign-language 
editions.
time-and-motion study, in the evaluation of 
industrial performance, analysis of the time 
spent in going through the different motions 
of a job or series of jobs. Time-and-motion 
studies were first instituted in offices and fac­
tories in the United States in the early 20th 
Century. These studies came to be adopted 
on a wide scale as a means of improving the 
methods of work by subdividing the different 
operations of a job into measurable elements. 
Such analyses were, in turn, used as aids to 
Standardization of work and in checking the 
efficiency of people and equipment and the 
mode of their combination.
time deposit, also called deposit account, 
bank deposit for which advance notice of 
withdrawal is required or that may be with- 
drawn after the elapse of a specific period of 
time or on a specific date. There are sev­
eral types of time deposits. Ordinary passbook 
savings accounts tend to be relatively small 
in value; thus, on deposits by individuals, the 
advance-notice requirement is usually waived. 
Nonnegotiable certificates of time deposit are 
contracts for the deposit of funds for a stated 
period of time at a rate of interest normally 
higher than that paid on regulär passbook ac­
counts. Negotiable certificates of time deposit 
emerged in the United States in the 1960s as 
a means óf attracting funds in large amounts. 
Since 1966 the rate of interest has been higher 
on these than on other forms of time deposits. 
In the United States this rate has become a 
major instrument of Federal Reserve money- 
market control.
time dilation, also called time Dilatation, 
in the theory of special relativity, the “slowing 
down” of a clock as determined by an observer 
who is in relative motion with respect to that 
clock. In special relativity, an observer in iner- 
tial (i.e., nonaccelerating) motion has a well- 
defined means of determining what events 
occur simultaneously with a given event. A 
second inertial observer, who is in relative 
motion with respect to the first, however, 
will disagree with him regarding which events 
are simultaneous with that given event. (Nei- 
ther observer is wrong in his determination; 
rather, their disagreement merely reflects the 
fact that simultaneity is an observer-depen- 
dent notion in special relativity.) A notion of 
simultaneity is required in order tö make a 
comparison of the rates of clocks carried by 
the two observers. If the first observer’s no­
tion of simultaneity is used, it is found that 
the second observer’s clock runs slower than 
his by a factor of VU ~  v2/c2), where v is the 
relative velocity of the observers and c equals
300,000 km (186,000 miles) per second— 
the speed of light. Similarly, using the second 
observer’s notion of simultaneity, it is found 
that the first observer’s clock runs slower by 
the same factor. Thus each inertial observer 
determines that all clocks in motion relative 
to him run slower than his own clock.
A closely related phenomenon predicted by 

special relativity is the so-called clock para­
dox, or twin paradox. Suppose an observer 
carrying a clock départs on a rocket ship from 
an inertial observer at a certain time and then 
rejoins him at a later time. In accordance with 
the time-dilation effect, the elapsed time on
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the clock of the noninertial observer will be 
smaller than that of the inertial observer—i.e., 
the noninertial observer will have aged less 
than the inertial observer when they rejoin.

The time-dilatiön effect predicted by special 
relativity has been accurately confirmed by 
observations of the increased lifetime of unsta- 
ble elementary particles traveling at nearly the 
speed of light. The clock-paradox effect also 
has been substantiated by experiments com- 
paring the elapsed time of an atomic clock on 
Earth with that of an atomic clock flown in an 
airplane. The latter experiments, furthermore, 
have confirmed a gravitational contribution 
to time dilation, as predicted by the theory of 
general relativity.
time-lapse cinematography, motion-picture 
technique by which a naturally slow process, 
such as the blossoming of a flower or cloud- 
pattem development, can be seen at a greatly 
accelerated rate. Normal sound cinematogra­
phy reproduces movement by recording and 
projecting it at 24 frames per second. In time- 
lapse cinematography, single frames are ex- 
posed at much greater time intervals (usually 
minutes) and then viewed at the Standard 24 
frames per second. Most often the technique 
uses a camera that operates automatically 
upon the signal of a timing device.
time perception, experience or awareness of 
the passage of time.
A brief treatment of time perception follows. 

For füll treatment, see macropaedia: Percep­
tion, Human.

Time is the dimension of change, and time 
perception, then, is the capacity to interpret 
changes in sensory (and bodily) stimuli with 
respect to their temporal relations—most ba- 
sically, their order in time and the amount of 
time between them. Since about the middle 
of the 19th Century, the study of time per­
ception has been conducted empirically, with 
psychologists examining how and why a per- 
son’s sense of the length of a period of time 
can differ from a precise measurement.

Two features of temporality are central to 
time perception: sequence and duration. A 
sense that one event follows another in a 
fairly stable sequence is developed by condi- 
tioning. The perception of duration falls into 
two classes. Animals can judge not only the 
duration between two events (called an empty 
duration) but also the duration of a single 
event, as delimited by its start and its finish 
(called a füll duration).

Perception, strictly speaking, always occurs 
in the present: an individual cannot reach for- 
ward or backward in time to perceive future 
or past eVents but can only perceive what is 
happening now. For the purposes of measur­
ing time, the present is supposed to have no 
duration. However, the present as experienced 
in perception does have a brief but definite 
duration. That is, one can take in some change 
in an event in one act of perception, without 
having to refer to memory. The length of this 
perceptual moment of the present can vary, 
depending on the nature of and organization 
between the events involved.

There are also lower and upper limits to 
the amount of time that can be perceived 
as a single duration. Within these limits, the 
perception of duration can vary according to 
the structure of the stimulus and the sense 
involved. At the lower limit the ear is more 
sensitive than the eye—i.e., it is better able to 
detect that a stimulus has length and is not 
merely instantaneous. Above a limit, about 
two seconds for both ear and eye, the duration 
of the stimulus is no longer directly perceived 
but must be judged with the aid of memory.

Durations can be estimated with reference to 
a task being done, but here both the nature 
of the task and the actor’s attitude toward it
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become important factors. A continuous burst 
of activity seems to take less time than does 
an activity that proceeds by fits and starts, 
but a task for which the actor is not highly 
motivated will seem to last longer than it ac­
tually does. The ability to estimate durations 
has been found to vary with age, with chil- 
dren being generally less accurate than adults, 
theoretically because children are not yet fa­
miliär enough with various activities to use 
them as guides for estimates of duration. The 
physiological bases of time perception are still 
only poorly understood.
time reversal, in physics, mathematical Op­
eration of replacing the expression for time 
with its negative in formulas or equations so 
that they describe an event in which time 
runs backward or all the motions are re- 
versed. A resultant formula or equation that 
remains unchanged by this Operation is said 
to be time-reversal invariant, which implies 
that the same laws of physics apply equally 
well in both situations, that the second event 
is indistinguishable from the original, and that 
the flow of time does not have any naturally 
preferred direction in the case of fundamental 
interactions. A motion picture of two billiard 
balls colliding, for example, can be run for- 
ward or backward with no clue to the proper 
time direction of the event.

Interactions among the subatomic particles 
under the Operation of time reversal were 
thought to be invariant in the same way, bilt 
evidence to the contrary was discovered in 
1964 in weak nuclear interactions (see CP vi- 
olation). There is, however, a more general in- 
version Operation that does leave the physical 
laws invariant, called in its mathematical ex­
pression the CPT theorem. It comprises time 
reversal T combined with interchange of an- 
tiparticles and particles, called charge conju- 
gation C, and a mirror reflection, or inversion, 
of space, called panty reversal P. When all 
these are performed simultaneously, the resul­
tant process or interaction is indistinguishable 
from the original.
time-sharing, in data processing, method of 
Operation in which multiple users with differ­
ent programs interact nearly simultaneously 
with the central processing unit (q.v.) of a 
large-scale digital computer. Because the cen­
tral processor operates substantially faster than 
does most peripheral equipment (e.g., video 
display terminals, card readers, and printers), 
it has sufficiënt time to solve several discrete 
problems during the input/output process. 
Even though the central processor addresses 
the problem of each user in sequence, access 
to and retrieval from the time-sharing sys­
tem seems instantaneous from the standpoint 
of remote terminals since the Solutions are 
available to them the moment the problem is 
completely entered.

Time-sharing was developed during the late 
1950s and early 1960s primarily to make 
more efficiënt use of expensive processor time. 
Commonly used time-sharing techniques in­
clude multiprocessing, parallel Operation, and 
multiprogramming. Also, many computer net- 
works organized for the purpose of exchang- 
ing data and resources are centred on time­
sharing systems.
time signature, in musical notation, sign 
that indicates the metre of a composition. 
Most time signatures consist of two vertically 
aligned numbers, such as 1 , I, i, and JJ. 
The top figure reflects the number of beats 
in each measure, or metrical unit; the bottom 
figure indicates the note value that receives 
one beat (here, respectively, half note, quarter 
note, eighth note, and sixteenth note). When 
measures contain an uneven number of beats 
falling regularly into two subgroups, the di­

vision may be indicated as, for instance, 3 } 4 

instead of J.
Two other time signatures are common: c 

(common time, or 4 ) and ë (cut time, or alla 
breve, i). Both denve from symbols of men- 
sural notation (q.v.; used front c. 1250 to c. 
1600), the system preceding the modern one. 
The mensural time signature c indicated a 

basic unit (tempus) of two notes and the sub- 
division (prolatió) of these notes into two parts 
(modern \  time, f j  and 1 2  s n  But c was 
a Proportion sign indicating that the breve 
(w; modem double whole note) should take 
the time formerly occupied by the semibreve 
( *  ; modem whole note), hence the name 
“alla breve.” Other time signatures of men­
sural notation (and their modem equivalents) 
were O  (ij.C* (I), and O  (!)•
time trial, in bicycle racing, a form of compe­
tition in which individual cyclists are sent out 
at one-minute intervals to cover a specified 
distance on a road course. The contestant with 
the fastest time for the distance wins. The time 
trial is distinctive in that its participants ride 
alone and widely separated from one another, 
and any of the cooperative activities used by 
two or more riders in other kinds of bicycle 
racing are forbidden. However, in team time 
trials, members of a team of two to four rid­
ers may pace, or assist, each other. Two-man 
teams start at two-minute intervals, and the 
time is taken on the second man to cross the 
finish line; three- and four-man teams start 
at three-minute intervals, and the third man’s 
time is recorded. In world championships, 
teams of four compete over a distance of 1 0 0  

km (60 miles).
Time trials, called course contre la montre 

(“race against the watch”) in France, are part 
of most stage races—i.e., series of races at 
which the riders begin at a new destination 
each day—on the European continent and are 
featured as self-contained events in the Grand 
Prix des Nations, an amateur and professional 
cycling event. British cycle clubs promote time 
trials as an amateur spring and summer sport 
for participants on bicycles or tricycles. Na­
tional men’s championships are held for 25-, 
50- and 100-mile courses and for 12- and 24- 
hour contests; for women, the races are held 
over 25, 50, and 100 miles and for 12 hours. 
Tandem riders are occasionally allowed to 
compete. The Road Racing Council (renamed 
the Road Time Trials Council in 1937) has 
controlled and promoted the sport in England 
and Wales since 1922.
Time Warner Inc., the largest Communica­
tions and media conglomerate in the United 
States and one of the largest in the world. In 
its present form the Corporation resulted from 
the merger of the publisher Time Inc. and the 
media conglomerate Warner Communications 
Inc. in 1989. Time Warner Inc.’s products en- 
compass magazines, hardcover books, comic 
books, recorded music, motion pictures, and 
broadcast and cable television programming 
and distribution. Headquarters are in New 
York City.

Time Inc. was the publisher of Time, the 
world’s first weèkly newsmagazine. The Com­
pany was founded by Yale graduates Henry 
R. Luce and Briton Hadden in 1922, and 
the first issue of Time appeared on March 
3, 1923. Later additions to the company’s 
magazine group were Fortune (1930), a busi­
ness monthly; Life (1936), a photojoumalis- 
tic weekly; Sports Illustrated (1954), a sports 
weekly; Money (1972), a monthly on con­
sumer finance; People (1974), a weekly focus- 
ing on Personalities; and Discover (1980), a 
science monthly. In the face of $30,000,000 
losses and rising postal costs, Life was discon- 
tinued in 1972; it was revived in a different 
format in 1978. Discover was sold in 1987. 

Time-Life Books was launched in 1960 and 
now publishes book series and single titles in 
30 languages. The book group also includes

the publisher Little, Brown & Company; 
the Book-of-the-Month Club; the New York 
Graphic Society, Ltd.; and various foreign 
holdings. In 1986 Time Inc. purchased Scott, 
Foresman & Company, a large publisher of 
textbooks, but Time sold that firm in 1989.

Time Inc.’s video group includes Home Box 
Office (HBO), one of the largest providers of 
pay-television programs, and American Televi­
sion & Communications Corporation, a large 
cable-television operator. Most of Time-Life 
Films, which among other activities had dis­
tributed British television shows in the United 
States, was acquired by 20th Century-Fox in 
1981. In 1983 Time launched a joint ven­
ture with CBS, Inc., and Columbia Pictures 
Industries, Inc., for the formation of Tri-Star 
Pictures motion-picture Company.

In 1989 Time Inc. merged with Warner Com­
munications Inc., a media and entertainment 
giant that was descended from the Warner 
Bros. (q.v.) motion-picture studio. Warner 
Communications was one of the largest Amer­
ican producers of musical recórdings, besides 
being a major motion-picture and television 
studio. The firm was also a large cable-televi­
sion operator.
time zone, a zone on the terrestrial globe that 
is 15° longitude wide and extends from pole 
to pole and within which a uniform clock 
time is used. Time zones are the functional 
basis of Standard time (q.v.).
Times, The, daily newspaper published in 
London, one of Britain’s oldest and most in­
fluential newspapers. It is generally accounted, 
with The Guardian and The Daily Telegraph, 
one of Britain’s “big three” and has long been 
recognized as one of the world’s greatest news­
papers.

Founded by John Walter on Jan. 1, 1785, as 
The Daily Universal Register, the newspaper 
began as a 2 V2 -penny broadsheet whose main 
function was to publicize a system of typog- 
raphy in which Walter was then interested. It 
became The Times on Jan. 1, 1788, Publish­
ing commercial news and notices, along with 
some scandal. The founder’s son, John Wal­
ter II, took over the newspaper in 1803. He 
expanded it from 4 pages to 12 large pages, 
and, by the time control of the paper passed 
to his son, John Walter III, in 1848, the foun­
dations of The Times* s reputation as Britain’s 
preeminent national joumal and daily histor­
ical record had been laid.

Under its first great liberal editor, Thomas 
Barnes (editor from 1817 to 1841), The Times 
developed into a strong independent newspa­
per popularly described as the “Thunderer.” 
By the mid-1800s it had become a widely 
respected influence on British public opin­
ion, and its circulation had grown from 5,000 
in 1815 to 40,000 in 1850. A companion 
weekly with its own editorial staff, The Sun- 
day Times (q.v.), was established in 1822. The 
Times maintained rigorous Standards of re- 
porting and writing and strove for meticulous 
accuracy. It came to be ruled by tradition, 
although its editorial views were independent, 
articulate, and strong. It was also seen as the 
very epitome of the British establishment, yet 
repeatedly it introduced innovative changes. 
John T. Delane became editor in 1841, and 
in his 46-year tenure his brilliant joumalistic 
imprint was left on every aspect of the pa­
per. In the midst of expanding The Times’s 
national coverage, he hired the world’s first 
war correspondent, William Howard Russell, 
to cover the Crimean War (1853-56)—the 
British government first leamed of Russian 
peace proposals in The Times.

Late in the 19th Century, overspending and 
the inadvertent publication of a forgery against 
the Irish hero Charles Stewart Pamell brought 
The Times s finances, reputation, and circu­
lation to a serious low. As part of a recovery 
effort, The Times entered into an agreement 
with the publishers of Encyclopcedia Britan-



nica for advertising and selling the 9th and 
lOth editions. It was not until 1906—when the 
sensationalist press lord Alfred Harmsworth, 
Ist Viscount Northcliffe, purchased the pa­
per—that The Times was financially secure, 
but its editorial reputation continued to dete- 
riorate until Lord Northcliffe’s death in 1922. 
In the 1950s, when Sir William Haley, then 
the director general of the BBC, became the 
editor (1952-67), The Times became once 
again a great newspaper. Makeup and edi­
torial changes were introduced to make the 
paper more lively and interesting. News was 
put permanently on its front page in 1966 in 
place of advertisements. Modern typesetting 
and printing equipment were acquired, which 
led to a disabling strike that resulted in sus­
pension of publication for a year in 1978-79. 
But the newspaper and its reputation survived, 
and The Times and its companion paper, The 
Sunday Times, continued to thrive. In 1981 
both papers were acquired by Rupert Mur- 
doch, the Australian newspaper publisher.
Times, The New York (newspaper): see 
New York Times, The.
Times Literary Supplement (tls), weekly 
literary journal founded in 1902 as a supple­
ment to The Sunday Times of London, long 
famous for its coverage of all aspects of liter­
ature and widely considered the finest literary 
review in the English language. TLS sets the 
tone and Standards for excellence in the field 
of literary criticism. It presents reviews of ma­
jor books of fiction and nonfiction published 
in every language, and its essays are sophisti­
cated and written with scholarly authority and 
in a lively style. It is also noted for its biblio- 
graphic thoroughness, its topical essays by the 
world’s leading scholars, and for the brilliance 
and erudition of its readers’ published letters 
to the editor.
Times of India, The, English-language 
moming daily newspaper published in Bom­
bay, Ahmedabad, and Delhi, one of India’s 
most influential papers; its voice has fre­
quently coincided with that of the national 
government.

Originally called The Bombay Times and 
Journal of Commerce, the paper was founded 
in 1838 to serve the British residents of west­
ern India. At first published twice weekly, the 
paper became a daily in 1851 and changed its 
name to The Times of India in 1861.
After Indian independence, the Times’s in­

sistence on accuracy, its avoidance of sensa- 
tionalism, its serious tone, and its coverage of 
international news enhanced its prestige in In­
dia, where over the years it has become known 
as the intellectual’s newspaper. Its coverage of 
international news, like that of the other great 
Indian dailies, is thorough, accounting for a 
quarter of its editorial space. It circulates na- 
tionally and covers a broad range of subject 
matter with attractive makeup and a readable 
style.
Times Square, square in midtown Man­
hattan, New York City, formed by the in- 
tersection of Seventh Avenue, 42nd Street, 
and Broadway {q.v.). Early known as Long- 
acre Square, it was renamed for the building 
(1903), formerly occupied by The New York 
Times, which still transmits news on a band of 
electric lights mounted across its facade. The 
square and the area around it, with legitimate 
theatres, movie houses, amusement centres, 
and a vast subway station beneath, is one of 
the world’s major entertainment districts. It is 
a tradition for crowds to gather there on New 
Year’s Eve to welcome the new year.
Timi§, judel (county), southwestern Roma­
nia, occupying an area of 3,356 square miles 
(8,692 square km) and bounded by Yugoslavia 
on the Southwest. The Westem Carpathian 
Mountains lie in the eastern portion of the 
county, with settlement areas in the valleys

and lowlands. The Timi§, Bega, and Poga- 
ni§ rivers drain southwestward through the 
county. Timi§oara, the county seat, produces 
machinery, textiles, Chemicals, and leather 
goods. Deta and Mänä§tur are timber centres, 
and other building materials are manufac- 
tured in Cärpinis and Jimbolia. Textiles and 
foodstuffs are produced in Lugoj, Sinnicolau 
Mare, and Buzia§. Lignite mines operate in 
Sinersig. Agricultural activities consist of live­
stock raising and cereal and vineyard cultiva­
tion. Cenad village was built on the site of a 
Roman fort. Pop. (1987) 731,667.
Timi§-Cerna Gap, mountain pass, south- 
westem Romania, located in the Transylva- 
nian Alps (Southern Carpathians). The pass 
links the Tisza River plain and the city 
of Timi§oara (northwest) with the Danubian 
Plain (southeast). The Banat Mountains, in­
cluding the Almaj and Semenic ranges, lie 
west of the Timi§-Cerna Gap. The moun­
tain ranges of Vilcan, Retezat, Tarcul, Cemei, 
and Mehedinji are situated east of the gap. 
The Timi§ River flows northwestward, and 
the Cema River drains southward through 
the pass. A highway and railway connection 
between Timi§oara and Bucharest also runs 
through the pass. Towns situated in the Timi§- 
Cema Gap include Caransebes, Slatina, and 
Teregova.
Timi§ River, Hungarian temes, Romanian 
TiMisuL, Serbo-Croatian tamis, river, rising 
in the Cemei Mountains at the westem end 
of the Southern Carpathians in Romania, and 
flowing north, west, then south in an arc 
through Caransebe§ and Lugoj to enter the 
Danube River at Pancevo, east of Beigrade 
(Yugoslavia), after a course of 211 miles (340 
km). Its exit from the Carpathians, via the 
Domane§nea gap, forms part of the important 
Timi§-Cerna Gap (between the Westem and 
Southem Carpathians) that links the Tisza 
River plain and the city of Timi§oara (north) 
with the Danubian Plain (south). Beyond the 
Domane§nea gap the Timi§ flows in a wide 
alluvial floodplain. Its major tributary is the 
Birzava. The Timi§ is navigable only for small 
craft.
Timisoara, Hungarian temesvär , city, ad­
ministrative seat of Timi§jude£ (county), West­
ern Romania. The city lies along the canalized 
Bega River, about 80 miles (130 km) north­
east of Beigrade, Yugos.
Nearby archaeological finds indicate Settle­

ments of Neolithic and Roman origins. First 
documented in 1212 as the Roman castrum 
(fort) Temesiensis, Timi§oara in the 14th Cen­
tury became a fortress in the middle of marsh- 
land. The town was sacked by the Tatars in 
the 13th Century, but its citadel was rebuilt

Boulevard “30 December” in Timifoara, Romania, 
with the State Opera House in the background
By courtesy of Editura Enciclopedica Romana

and for a few years was the residence of 
Charles I of Hungary (1309-42). From 1552 
the town was held by the Turks until the 
Austrians took it in 1716. After the Treaty of 
Passarowitz in 1718, the city and the region, 
known as the Banat of Temesvär, were gov-

781 Timmins

emed from Vienna and colonized with non- 
Magyars, mostly Swabian Germans. The city 
withstood a siege by Hungarian revolutionar- 
ies, lasting 107 days, in 1848. Occupied by 
Serbia in 1919, it was allotted by the Treaty 
of Trianon (1920) to Romania.
Antigovemment demonstrations that empted 

in Timi§oara on Dec. 15-17, 1989, sparked 
the revolution that toppled the Romanian 
Communist leader Nicolae Ceau§escu from 
power a few days later. It was Ceau§escu’s use 
of deadly force to Suppress the demonstrations 
in Timi§oara that spurred the army to defect 
to the side of the uprising.

The city is a cultural centre. There are sev­
eral higher-educational institutions, including 
a university (founded 1945). Timi§oara has 
a state theatre, a state Opera and ballet, a 
Philharmonie orchestra, and a library. There 
are parks along the navigable Bega Canal, 
which runs through the centre of the city. 
Principal buildings include the monumental 
Roman Catholic cathedral (1736-73), the Ser- 
bian cathedral (1748, restored 1791), and the 
regional museum, housed in a restored 14th- 
century palace.

Timisoara is also a commercial centre and 
has developed industrially, especially since 
World War II. Manufactures include electric 
motors and electrical apparatus, textiles, farm 
machinery and implements, Chemicals, plas­
tics, footwear, and foodstuffs. Pop. (1986 est.) 
325,272.
Timmermans, Felix (b. July 5, 1886, Lier, 
Belg.—d. Jan. 24, 1947, Lier), Flemish writer 
who was an outstanding representative of the 
idyllic regionalism that enjoys recurrent pop­
ularity in Belgium.

Timmermans established his reputation with 
the novel Pallieter (1916), an “ode to life” 
written after a moral and physical crisis. In 
this book, Timmermans depicted his native 
province of Brabant as a paradise and created 
a character, Pallieter, who has taken his place 
in literature as the embodiment of a typically 
Flemish enjoyment of living—at once sensual 
and mystical.

Timmermans was also a painter and illus­
trator, finding inspiration in old prints and 
the works of Pieter Bruegel the Elder. For his 
characters he drew on the people of his native 
town. His kindly, humorous point of view, 
warm colouring, wealth of aneedote, sympa- 
thetically caricatured characters, and pictorial 
skill mask his lack of depth. Besides many 
novels and short stories, he wrote romanticized 
biographies of Bruegel (1928) and St. Francis 
(1932), travel tales, autobiographical works, 
and plays. In 1935 he published Boerenpsalm 
(“Peasant Psalm”), a novel revealing deep 
knowledge of suffering, in which praise of na­
ture gives way to praise of humanity.
Timmi (Algeria): see Adrar.
Timmins, city, Cochrane district, east-central 
Ontario, Canada, on the Mattagami River, 
130 miles (210 km) north of Sudbury. The 
region was settled after the discovery of gold 
there in 1905. Mining operations began in 
1907, and by the time of the 1909 gold 
rush, the settlement at nearby Porcupine had 
established itself as the region’s main cen­
tre. Timmins was founded in 1911 by Noah 
Timmins as a residential community to serve 
the nearby Hollinger gold mine, one of the 
world’s largest. Rapid growth enabled Tim­
mins to surpass Porcupine to become the 
primary commercial centre arid largest town 
of the Porcupine gold-mining region. Hydro- 
electric power for the mining operations and 
for the town and its brewing and paper, pulp, 
and lumber milling industries is supplied from 
plants at Wawaitin and Sandy falls. A populär 
summer recreational centre, Timmins is also
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a religious retreat, holding seats of Roman 
Catholic and Anglican bishoprics. Pop. (1986) 
46,657.
Tirana*, copper-mining site, in the South­
ern Negev, Israel, north of Elat. The pres- 
ence of copper in Palestine is mentioned in 
the Bible, and archaeologists have identified 
remnants of ancient smelting operations at

Pillars of Solomon, rock formation at King 
Solomon’s Mines, Timna', Israel
Robert Rubic— D.P.I.

Timna', complete with crude furnaces and 
slag heaps, as being of the Egyptian pharaonic 
and Solomonic periods. The ancient mines, 
called Mikhrot Shelomo ha-Melekh (“King 
Solomon’s Mines”), are at the top of a north- 
south-trending mesa, about 1,000 feet (305 m) 
long and more than 425 feet (130 m) wide at 
its widest point. Scenic columnar rock forma- 
tions along the mesa’s north wall show tracés 
of the cupriferous slag.

The ore deposits being exploited are east of 
the ancient mines. Because of the extreme 
heat, especially in the summer months, the 
mine workers commute to the works from 
Elat, 15.5 miles (25 km) south.
Timni (people): see Temne.
Timoleon o f  C o r i n t h  (d. after 337 b c ), 
Greek statesman and general who champi- 
oned the Greeks of Sicily against the rule of 
tyrants and against Carthage.

When, in 344, aristocrats of Syracuse ap- 
pealed to their mother city of Corinth against 
their tyrant Dionysius the Younger, Timo­
leon was chosen to lead a liberation force to 
Sicily. Twenty years earlier he had abetted the 
killing of his own brother, Timophanes, who 
had made himself tyrant of Corinth. Landing 
at Tauromenium (Taormina) in the summer 
of 344, Timoleon faced two armies, one un­
der Dionysius and the other under Hicetas 
(tyrant of nearby Leontini), who had called in 
Carthaginian forces. By shrewd tactics Timo­
leon defeated his enemies and occupied Syra­
cuse. He introduced a mixed constitution as 
a safeguard against tyranny and invited new 
settlers from Greece.

About 341 renewed warfare ended with Hi­
cetas’ final defeat and executiön. A treaty was 
concluded confining the Carthaginians to the 
area west of the Halycus (Platani) River. The 
remaining Greek tyrannies on the island col- 
lapsed, and there followed a brief revival of 
prosperity for the Greek cities of Sicily. In 337 
or 336 Timoleon retired to private life. He 
became blind some time before his death but 
continued to attend the assembly and offer 
his opinion, which was usually accepted by a 
unanimous vote.
Timon o f  Phlius (b. c. 320 bc, north­
ern Peloponnese, Greece—d. c. 230, Athens), 
Greek skeptic philosopher and man of letters.

Poor in his youth, Timon eamed his living as

a dancer before studying with Stilpo at Megara 
and with Pyrrhon of Elis. He acquired fame 
and fortune by lecturing and retired to Athens 
about 275 bc to write. Only fragments remain 
of his works, which included numerous prose 
works, tragedies, satyr plays, comedies, po­
ems, and silloi, sarcastic attacks on dogmatic 
philosophers in mock-heroic hexameters.
Timor, island of the Malay Archipelago, east- 
ernmost of the Lesser Sunda Islands between 
the Savu a.nd Timor seas. Western Timor, with 
an area of 6,120 square miles (15,850 square 
km), is administered as part of Nusa Teng- 
gara Tiinur provinsi (“province”), Indonesia. 
The eastern half of the island, 5,743 square 
miles (14,874 square km) in area, was a Por­
tuguese overseas territory until 1975, when it 
declared itself independent (November 28) as 
the Democratie Republic of East Timor; it 
was subsequently invaded and occupied by In- 
donesian forces (beginning December 7) and 
in 1976 was declared by Indonesia to be an 
integral part of Indonesia (as the province of 
Timor Timur [East Timor]). This entity now 
comprises the eastern half of the island and 
the former enclave of Oé-Cusse (now Okussi) 
on the western half.

Timor is mountainous, with some coastal 
plains that merge into regularly flooded man­
grove swamps. The highest point is Mount 
Tata Mailau (Ramelau; 9,711 feet [2,960 m]). 
There are some mud geysers but no active 
volcanoes. Timor’s climate is dry during the 
southeast monsoon and wet during the short, 
irregulär west monsoon (December to March). 
The annual precipitation (58 inches [1,475 
mm]) and the start of the wet season vary 
greatly. There are forests of eucalyptus* bam­
boo, moss-hung casuarina, and sandalwood; 
coconut-palm groves; tall-grass and low-tree 
savannas; and, at higher levels, grazing lands. 
Marsupials, crocodiles, cockatoos, pigeons, 
doves, deer, monkeys, and snakes are typical 
wild animals.

The coastal inhabitants are largely of In- 
donesian-Malay stock, who have driven the 
predominantly Melanesian aboriginals to the 
mountains. Some Islämic and Christian in- 
roads have been made, but animism and an- 
cestor worship predominate. Headhunting has 
only recently been suppressed. Each village 
has a sacred house with a custodian priest 
and a surrounding taboo area. Important oc­
casions are marked by ceremonies; illness and 
death are believed to be caused by sorcerers. 
Because of former coastal warfare, villages and 
isolated houses are surrounded by stockades. 
Houses are usually raised on piles.

The Portuguese began trading with Timor, 
probably for sandalwood, about 1520. In 1613 
the Dutch established themselves in Kupang, 
on a sheltered bay at the southwestem tip of 
the island, and the Portuguese moved to the 
north and east. Treaties effective in 1860 and 
1914 between Portugal and The Netherlands 
divided the island and set the boundaries that 
existed until 1975. Following the invasion 
and occupation of East Timor by Indonesian 
troops in 1975, the East Timorese population 
was decimated by famine, disease, war, and 
executiön. Many thousands were forced into 
“resettlement camps” under military guard. 
Denying its role in the war, Indonesia charac­
terized the Situation as civil war. Although the 
guerrilla movement known as Fretilin (Frente 
Revolucionaria de Timor Leste Independente) 
continued throughout the 1980s to resist an­
nexation, Indonesian troops faced little inter­
national Opposition.

Dili, or Dilly, on the northern coast, was the 
Capital and port of Portuguese Timor and is 
the seat of the Indonesian province of Timor 
Timur, which appears to be identical to the 
former Portuguese territory, in that it includes 
the exclave surrounding the town of Okussi, 
on the northwestem coast, as well as the off­
shore islands of Kambing (Ataüro) and Jako

(Jaco). East Timor was occupied by Japan 
during World War II. Before 1975 more than 
80 percent of export revenues were derived 
from coffee; other exports included hides, tea, 
rubber, and copra.

Kupang is the Capital city, port, and 
administrative centre of Nusa Tenggara 
Timur province, formerly Dutch, or Nether­
lands, Timor. Except for a British interreg­
num (1812-15), westem Timor was Dutch- 
occupied until the Japanese occupation dur­
ing World War II. Briefly (1946-49) included 
in the Dutch-sponsored state of East Indone­
sia, the territory became part of Indonesia in
1950.
Economie progress was impossible on the 

remote, semiarid island until after Dutch paci- 
fication in the early years of the 20th Century. 
Shifting cultivation and cultiväting dry rice, 
corn (maize), and sweet potatoes constituted 
the traditional agriculture. Soil erosion and 
deforestation are now better controlled, and 
irrigation aids the cultivation of wet rice. The 
main native manufactures are cotton cloth 
and finely patterned baskets. Iron weapons 
and tools are forged, and brass omaments 
are cast by the lost-wax process. Pop. (1980) 
1,382,207.
Timor Sea, arm of the Indian Ocean, lying 
southeast of the island of Timor, Indonesia, 
and northwest of Australia. About 300 miles 
(480 km) wide, it covers about 235,000 square 
miles (615,000 square km) and opens west into 
the Indian Ocean and east into the Arafura 
Sea, part of the Pacific Ocean. A maximum 
depth of more than 10,800 feet (3,300 m) is 
reached in the Timor Trough in the north, 
but more than half of the sea has a depth of 
less than 650 feet (200 m). Despite seasonal 
southeast and northwest monsoon winds, the 
sea experiences throughout the year a south- 
westerly surface current, the Timor Current, 
averaging 0.5-1 mile per hour (0.8-1.6 km 
per hour). The Timor Sea is the site of an 
important oil field.
Timor Timur, English éast timor, provinsi 
(“province”) of Indonesia consisting of the 
eastem half of the island of Timor, the small 
islands of Kambing and Jako, and the for­
mer enclave (how a kabupaten [regency]) sur­
rounding the town of Okussi (Öé-Cusse) on 
the northwestem coast of Timor. It is bounded 
by the Timor Sea on the southeast, the We- 
tar Strait on the north, the Ombai Strait on 
the northwest, and westem Timor (part of 
Nusa Tenggara Timur province) on the south. 
Timor Timur has an area of 5,743 square 
miles (14,874 square km). See also Timor.
The Portuguese first settled on Timor in 

1520, and the Spaniards arrived in 1522. The 
Dutch took possession of the western portion 
of the island in 1613. The British governed 
the island in 1812-15. The Dutch and the 
Portuguese fought for supremacy over Timor; 
Portuguese sovereignty over the island’s east­
ern half was settled by treaties in 1860 and 
1893, although the latter only became effec­
tive in 1914. Japanese forces occupied Timor 
during World War II. East Timor province, 
including the enclave surrounding the town 
of Okussi, thereafter remained in Portuguese 
possession until 1975, when it declared itself 
independent. Nine days later the new coun­
try was invaded by Indonesian forces and 
incorporated into the Republic of Indonesia 
as the country’s 27th province. The legality 
of Indonesia’s administration of East Timor, 
however, is disputed by the United Nations.

The Okussi area on the northwestem coast 
has valuable sandalwood forests, coconut 
groves, and rice plantations. lts chief town, 
Okussi (formerly Pante Macassar), is a port 
and has an airport. The hilly offshore island 
of Kambing, which also has an airport, has 
a population occupied mainly in fishing. The 
eastern part of Timor is mgged, with moun­
tains rising to 9,711 feet (2,960 m) at Mount



Tata Mailau in the centre of a high plateau. 
The province has a dry climate and moderate 
rainfall. Hilly areas are covered with sandal­
wood; scrub and grass grow in the lowlands, 
together with coconut palms and eucalyptus 
trees. There is a hot spring and numerous 
mountain streams. Wildlife are a species of 
marsupial, the cuscus, and monkeys, deer, 
civet cats, snakes, and crocodiles. Agricul­
ture is the mainstay of the economy; chief 
products include copra, hides, coffee, cotton, 
rice, wheat, tobacco, wool, potatoes, and corn 
(maize), as well as pearls and sandalwood. 
Soap, perfumes, processed food, Chemicals, 
and machine goods are produced, and cof­
fee is processed. Crafts include pottery, wood 
and ivory carving, plaiting, coir production, 
and basket making. Roads run parallel to the 
northeastem coast and link Maubara, Mana- 
tulo, Tutuala, and Dili, the provincial Capi­
tal. Most of the population is Papuan mixed 
with Malayan and Polynesian elements and is 
predominantly Christian. About 40 different 
Papuan and Malayan languages or dialects are 
spoken. Pop. (1988 est.) 681,300.
Timoshenko, Semyon Konstantinovich (b.
Feb. 18 [Feb. 6, Old Style], 1895, Fur- 
manka, Ukraine, Russian Empire—d. March 
31, 1970, Moscow, Russian S.F.S.R.), Soviet 
general who helped the Red Army withstand 
German forces during the early part of World 
War II.

Flaving fought in World War I and the Rus­
sian Civil War, Timoshenko held several re­
gional military commands during the 1930s. 
In January 1940 during the Russo-Finnish 
war, he was placed in command of faltering 
Soviet forces and by March had forced the 
Finns to sue for peace. Named a marshal of 
the Soviet Union and commissar for defense 
in May 1940, he worked to upgrade military 
training and tactical planning as well as to im- 
prove Soviet forces’ preparedness for a defense 
against German invasion. He held a succes­
sion of important commands during World 
War II.
Timotheus (d. 354 bc, Chalcis [now in 
Greece]), Greek statesman and general who 
sought to revive Athenian imperial ambitions 
by making Athens dominant in the Second 
Athenian League (established 378-377).
Timotheus, the son of the celebrated general 

Conon, was elected strategus in 378 bc and 
was a commander in the war against Sparta. 
He won over the Acamanians and Molossians 
as friends of Athens. Thereafter, he captured 
Corcyra and defeated the Spartans at sea off 
Alyzia (Acamania).
Upon his acquittal (373) of a charge of neg- 

ligence, he served the king of Persia as a 
mercenary. Back in the service of Athens, he 
overran Samos, then occupied by a Persian 
garrison, after a 10-month siege (366-365), 
and captured a number of cities in the north- 
ern Aegean but failed in two attempts to take 
Amphipolis.

Such aggressive policies alienated Athens’ 
confederates, eventually driving them to re­
volt in the Social War of 357-355. Many 
Athenian ships were lost in a battle against the 
rebels in the Hellespont because Timotheus 
and other fleet commanders had failed to co- 
ordinate their actions after a storm arose. He 
was impeached and fined. Unable to pay, he 
withdrew to Chalcis, where he died.
timothy, also called herd’s-grass (Phleum 
pratense), perennial grass of the family 
Poaceae, native to Europe and widely culti­
vated as a hay and pasture grass in North 
America. The sterns grow in large dumps and 
are 0.5 to 1 m (1.5 to 3 feet) tail, with swollen, 
bulblike bases. The panicles (flower clusters) 
are long, dense, and cylindrical.
Alpine, or mountain, timothy (P. alpinum) 

is about half as tail, with short, thick panicles. 
It occurs in wet places from Greenland to

Timothy {Phleum pratense)
Hartmut Noeller— Peter Arnold

Alaska, and at high altitudes in many other 
parts of North America and Europe.
Timothy, Sa i n t  (b . Lystra, Lycaonia [now 
Lusna, Tur.]—d. traditionally ad  97, Ephesus 
[now in Turkey]; Western feast day January 
24 [in Roman church January 26 with Ti­
tus], Eastern feast day January 22), disciple of 
St. Paul the Apostle, whom he accompanied 
on his missions; traditional martyr and first 
bishop of Ephesus.
On his second visit to Lystra in 50, Paul dis­

covered Timothy, taking him as a colleague 
but first circumcising him out of respect for his 
Jewish mother and the custom of the Jews in 
whose communities they were to do mission 
work (Acts 16:1-3). Timothy worked with 
Paul and Silas and helped found churches, no­
tably in Corinth, Thessalonica, and Philippi. 
He apparently accompanied Paul to Ephesus 
and Asia Minor (Acts 19:22; 1 Corinthians 
16:10-11). As the presence of his name in 
the first verses of Colossians, Philemon, and 
Philippians indicates, he was subsequently as­
sociated with Paul’s imprisonment at Ephesus. 
In the Pastoral Epistles he is solely in charge 
of the Christians at Ephesus, possibly the site 
of his release from prison as chronicled in 
Hebrews 13:23.
Tradition, probably based on New Testa­

ment inferences, made him first bishop of 
Ephesus, where he was allegedly martyred un­
der the Roman emperor Nerva. One legend 
asserts that he was clubbed to death by a mob 
for protesting against the orgiastic worship of 
the goddess Artemis.
Paul’s two Pastoral Epistles addressed to 

Timothy reveal concern for his well-being, and 
he is praised in 1 Corinthians, Philippians, 
and Romans. He is also mentioned in 1 and 2 
Thessalonians and 2 Corinthians. St. John of 
Damascus States that Timothy witnessed the 
end of the life of the Virgin Mary.
Timothy, The Letter of Paul to, also called
THE EPISTLE OF ST. PAUL THE APOSTLE TO
timothy, or pastoral epistle, either of two 
New Testament writings addressed to Tim­
othy, one of Paul’s most faithful coworkers. 
They (and the Letter of Paul to Titus) have 
been called Pastoral Epistles since the end of 
the 18th Century, because all three deal prin- 
cipally with church administration and the 
growth of heresies. The interpretation of the 
letters depends in part on who actually wrote 
them. Broadly speaking, Roman Catholic ex- 
egetes still hold that Paul was the author 
and view the letters as sources of information 
about the apostle’s life and thought. Protes­
tant exegetes are generally convinced that the 
style is so different from Paul’s normal way 
of expressing himself that someone else must 
have been the author.

The First Letter of Paul to Timothy insists 
on the need to shun unorthodox teachings 
and dangerous speculations and reiterates the

783 timpani

qualities expected of bishops and deacons. It 
exhorts Timothy to fulfill his duties faithfully 
and to instill in his congregation traditional 
beliefs, notions of proper conduct, and respect 
for one another.

The Second Letter of Paul to Timothy sim- 
ilarly urges Timothy to “guard the truth that 
has been entrusted to you by the Holy Spirit” 
and to accept his share of suffering “as a good 
soldier of Christ Jesus.” He is further admon- 
ished to “have nothing to do with stupid, 
senseless controversies” and to avoid “men of 
corrupt mind and counterfeit faith.” Toward 
the end, the letter mentions many individu- 
als by name, some dear friends, others who 
wrought harm. Timothy is asked to visit soon, 
even though the writer believes he is “on the 
point of being sacrificed.”
Timour (Turkish leader): see Timur.
timpani, also spelled tym pani (Italian: 
“drums”), orchestral kettledrums. The name 
has been applied to large kettledrums since 
at least the 17th Century. The permanent 
orchestral use of timpani dates from the 
mid-17th Century, early examples being in 
Matthew Locke’s Psyche (1673) and Jean- 
Baptiste Lully’s opera Thésée (1675). At first 
they were mainly confined to expressions of 
rejoicing or to supporting the brass in loud 
passages. Two instruments, one tuned to the 
tonic and the other to the dominant (first and 
fifth notes of the scale), were normal in 17th- 
and 18th-century scores. Later, more instru­
ments were used with a variety of tunings. 
In the 19th Century the timpani were used in 
more varied and expressive ways, a develop­
ment stimulated in large part by the innova- 
tions of Ludwig van Beethoven. The French 
composer Hector Berlioz, who required 16 
kettledrums in his Grand Messe des morts 
(Requiem, 1837), even urged composers to 
specify which type of hard or soft sticks they 
wished used.
In modem timpani the bowl-shaped shell is 

usually of copper or brass. The membrane, 
of calfskin or synthetic material, is secured 
by a metal hoop. Its tension is varied by 
hand screws fixed to the shell and acting on 
the hoop, or, more often, by one of several 
19th- and 20th-century devices: pedal or hand 
mechanisms that control the tension by rods 
connected to the hoop. A hole is pierced at 
the bottom of the shell to avoid air concussion 
Splitting the head in loud passages. The tone 
varies according to the texture of the head 
of the stick and the area of the membrane 
struck. Occasionally, composers specify using 
the fingers to set the membrane in Vibration.

Modern timpani with pedal-controlled 
tension
By courtesy of Ludwig Industries, Chicago



Timpanogos Cave National Monument 784

The orchestral kettledrum has a practical 
compass of five füll tones. The compass of a 
pair of timpani is normally an octave from F 
below middle C downward; for an orchestral 
set of three, the tuning ranges are generally c-g, 
G-d, and Eb-Bb (g =  the G below middle C; 
Eb =  the second Eb below). Composers such 
as Igor Stravinsky and Gustav Mahler have 
extended this range. The expressive resources 
of the timpani include reiteration of persistent 
rhythms, dramatic Crescendos, sudden stresses, 
and atmospheric rolls. Special effects include 
damped or mufïled notes, striking a note with 
two sticks, pedal glissando (sliding pitch) on 
a roll, and muting by placing a cloth on the 
drumhead. See also kettledrum.
Timpanogos Cave National Monument,
national monument containing a limestone 
cave in American Fork Canyon, north-central 
Utah, U.S. The monument is on the north­
westem slope of Mount Timpanogos (12,- 
008 feet [3,660 m]), the highest peak of the 
Wasatch Range, north of Provo. Established 
in 1922, the monument occupies an area of 
250 acres (101 hectares). The cave, which is 
lighted electrically, has three connected cham-

Stalactites and dripstones, Timpanogos Cave 
National Monument, Utah
By courtesy of the National Park Service

bers noted for their pink and white, crystal- 
filigreed walls and their tinted Stalagmite, sta- 
lactite, and helictite formations. One of the 
stalactites (the Great Heart of Timpanogos) is 
shaped like a human heart. Naturally exca- 
vated millions of years ago by an underground 
stream, it is reached by a steep foot trail that 
winds up the side of the mountain. The name 
Timpanogos is believed to be a Paiute Indian 
word meaning “reclining woman.” The aver­
age temperature within the cave is 42° F (5.6° 
Q.
Timrod, Henry (b. Dec. 8, 1828, Charleston, 
S.C., U.S.—d. Oct. 6, 1867, Columbia, S.C.), 
American poet who was called “the laureate 
of the Confederacy.”

The son of a bookbinder, Timrod attended 
Franklin College (later the University of Geor­
gia), Athens, for two years and for a short 
period of time read law in Charleston. For a 
number of years he worked as a tutor, and in 
1860 a collection of his poems was published. 
In his best-known essay, “Literature in the 
South” (1859), he criticized the lack of respect 
accorded Southem writers in both the North 
and the South.

During the American Civil War he enlisted 
in the Confederate army but was soon dis-

charged for reasons of health. Later he was 
an editor and part owner of the South Car- 
olinian in Columbia. After the city was burned 
by Union forces, however, he suffered from 
poverty and chronic ill health. He died of tu- 
berculosis.

In 1873 the Southern poet Paul Hamilton 
Hayne, who was Timrod’s lifelong friend, 
edited The Poems of Henry Timrod. Among 
Timrod’s poems supporting the South were 
“Ode Sung at the Occasion of Decorating the 
Graves of the Confederate Dead,” “The Cot­
ton Boll,” and “Ethnogenesis.” Katie, a lyric 
poem to his wife, was published in 1884 and 
Complete Poems in 1899.

Consult the index first

Timur, also spelled timour, byname timur 
lenk , or TiMURLENK (Turkish: “Timur
the Lame”), English tamerlane, or tam- 
burlaine (b. 1336, Kesh, near Samarkand, 
Transoxania [now in Uzbek S.S.R.]—d. Feb. 
19, 1405, Otrar, near Chimkent [now in 
Kazakh S.S.R.]), Turkic conqueror of Islämic 
faith, chiefly remembered for the barbarity 
of his conquests from India and Russia to 
the Mediterranean Sea and for the cultural 
achievements of his dynasty.
Life. Timur was a member of the Turki- 

cized Barlas tribe, a Mongol subgroup that 
had settled in Transoxania (now roughly cor- 
responding to the Uzbek S.S.R.) after taking 
part in Genghis Khan’s son Chagatai’s cam­
paigns in that region. Timur thus grew up 
in what was known as the Chagatai khanate. 
After the death in 1357 of Transoxania’s cur­
rent mier, Amir Kazgan, Timur declared his 
fealty to the khan of nearby Kashgar, Tughluq 
Temür, who had overrun Transoxania’s chief 
city, Samarkand, in 1361. Tughluq Temür 
appointed his son Ilyas Khoja as govemor 
of Transoxania, with Timur as his minister. 
But shortly afterward Timur fled and rejoined 
his brother-in-law Amir Husayn, the grand- 
son of Amir Kazgan. They defeated Ilyas 
Khoja (1364) and set out to conquer Tran­
soxania, achieving firm possession of the re­
gion around 1366. About 1370 Timur turned 
against Husayn, besieged him in Balkh, and, 
after Husayn’s assassination, proclaimed him­
self at Samarkand sovereign of the Chagatai 
line of khans and restorer of the Mongol em­
pire.

For the next 10 years Timur fought against 
the khans of Jatah (eastem Turlastan) and 
Khorezm, finally occupying Kashgar in 1380. 
He gave armed support to Tokhtamysh, who 
was the Mongol khan of the Crimea and a 
refugee at his court, against the Russians (who 
had risen against the khan of the Golden 
Horde, Mamai); and his troops occupied 
Moscow and defeated the Lithuanians near 
Poltava.

In 1383 Timur began his conquests in Persia 
with the capture of Herat. The Persian po­
litical and economie Situation was extremely 
precarious. The signs of recovery visible un­
der the later Mongol miers known as the II- 
Khanid dynasty had been followed by a set- 
back after the death of the last Il-Khanid, Abu 
Said (1335). The vacuum of power was filled 
by rival dynasties, torn by internal dissen- 
sions and unable to put up joint or effective 
resistance. Khoräsän and all eastem Persia 
feil to him in 1383-85; Fars, Iraq, Azerbai- 
jan, Armenia, Mesopotamia, and Georgia all 
feil between 1386 and 1394. In the inter­
vals, he was engaged with Tokhtamysh, then 
khan of the Golden Horde, whose forces in­
vaded Azerbaijan in 1385 and Transoxania 
in 1388, defeating Timur’s generals. In 1391 
Timur pursued Tokhtamysh into the Russian 
steppes and defeated and dethroned him; but 
Tokhtamysh raised a new army and invaded 
the Caucasus in 1395. After his final defeat 
on the Kur River, Tokhtamysh gave up the

Timur, miniature, 16th Century; in the Topkapi 
Sarayi Museum, Istanbul
By courtesy of the Topkapi Sarayi Museum, Istanbul

struggle; Timur occupied Moscow for a year. 
The revolts that broke out all over Persia while 
Timur was away on these campaigns were re- 
pressed with mthless vigour; whole cities were 
destroyed, their populations massacred, and 
towers built of their skulls.

In 1398 Timur invaded India on the pretext 
that the Muslim sultans of Delhi were showing 
excessive tolerance to their Hindu subjects. 
He crossed the Indus River on September 24 
and, leaving a trail of camage, marched on 
Delhi. The army of the Delhi sultan Mahmud 
Tughluq was destroyed at Panipat on Decem­
ber 17, and Delhi was reduced to a mass of 
mins, from which it took more than a Century 
to emerge. By April 1399 Timur was back 
in his own Capital. An immense quantity of 
spoil was conveyed away; according to Ruy 
Gonzalez de Clavijo, 90 captured elephants 
were employed to carry stones from quarries 
to erect a mosque at Samarkand.

Timur set out before the end of 1399 on his 
last great expedition, in order to punish the 
Mamlük sultan of Egypt and the Ottoman 
sultan Bayazid I for their seizures of certain 
of his territories. After restoring his control 
over Azerbaijan, he marched on Syria; Aleppo 
was stormed and sacked, the Mamlük army 
defeated, and Damascus occupied (1401), the 
deportation of its artisans to Samarkand being 
a fatal blow to its prosperity. In 1401 Baghdad 
was also taken by storm, 20,000 of its citizens 
were massacred, and all its monuments were 
destroyed. After wintering in Georgia, Timur 
invaded Anatolia, destroyed Bayazid’s army 
near Ankara (July 20, 1402), and captured 
Smyrna from the Knights of Rhodes. Having 
received offers of Submission from the sultan 
of Egypt and from John VII (then coemperor 
of the Byzantine Empire with Manuel II Palae­
ologus), Timur retumed to Samarkand (1404) 
and prepared for an expedition to China. He 
set out at the end of December, feil ill at 
Otrar on the Syr Darya west of Chimkent, 
and died in February 1405. His body was em- 
balmed, laid in an ebony coffin, and sent to 
Samarkand, where it was buried in the sump- 
tuous tomb called Gür-e Amir. Before his 
death he had divided his territories among his 
two surviving sons and his grandsons, and, af­
ter years of intestine stmggles, the lands were 
reunited by his youngest son, Shäh Rokh.
Assessment. Timur began his rise as leader 

of a small nomad band and by guile and force



of arms established dominion over the lands 
between the Oxus and Jaxartes rivers (Transox­
ania) by the 1360s. He then, for three decades, 
led his mounted archers to subdue each state 
from Mongolia to the Mediterranean. He was 
the last of the mighty conquerors of Cen­
tral Asia to achieve such military successes 
as leader of the nomad warrior lords, ruling 
both agricultural and pastoral peoples on an 
imperial scale. The poverty, bloodshed, and 
desolation caused by his campaigns gave rise 
to many legends, which in tum inspired such 
works as Marlowe’s Tamburlaine the Great.

The name Timur Lenk signified Timur the 
Lame, a title of contempt used by his Per­
sian enemies, which became Tamburlaine, or 
Tamerlane, in Europe. Timur was heir to 
a political, economie, and cultural heritage 
rooted in the pastoral peoples and nomad tra- 
ditions of Central Asia. He and his compatri- 
ots cultivated the military arts and discipline 
of Genghis Khan and, as mounted archers 
and swordsmen, scomed the settled peasants. 
Timur never took up a permanent abode. He 
personally led his almost constantly campaign- 
ing forces, enduring extremes of desert heat 
and lacerating cold. When not campaigning 
he moved with his army according to season 
and grazing facilities. His court traveled with 
him, including his household of one or more 
of his nine wives and concubines. He strove 
to make his Capital, Samarkand, the most 
splendid city in Asia, but when he visited it 
he stayed only a few days and then moved 
back to the pavilions of his encampment in 
the plains beyond the city.

Timur was, above all, master of the military 
techniques developed by Genghis Khan, using 
every weapon in the military and diplomatic 
armory of the day. He never missed an op­
portunity to exploit the weakness (political, 
economie, or military) of the adversary or to 
use intrigue, treachery, and alliance to serve 
his purposes. The seeds of victory were sown 
among the ranks of the enemy by his agents 
before an engagement. He conducted sophis­
ticated negotiations with both neighbouring 
and distant powers, which are recorded in 
diplomatic archives from England to China. 
In battle, the flexible nomadic tactics of mo- 
bility and surprise were his major weapons of 
attack.

Timur’s most lasting memorials are 
the Timurid architectural monuments of 
Samarkand, covered in azure, turquoise, gold, 
and alabaster mosaics; these are dominated 
by the great cathedral mosque, ruined by an 
earthquake but still soaring to an immense 
fragment of dome. His mausoleum, the Gür-e 
Amir, is one of the gems of Islämic art. Within 
the sepulchre he lies under a huge but broken 
slab of jade. The tomb was opened in 1941, 
having remained intact for half a millennium. 
The Soviet Archaeological Commission found 
the skeleton of a man who, though lame in 
both right limbs, must have been of power­
ful physique, tail for a Tatar, and of haughty 
bearing.

Timur’s sons and grandsons fought over the 
succession when the Chinese expedition dis- 
banded, but his dynasty (see Timurid dynasty) 
survived in Central Asia for a Century in spite 
of fratricidal strife. Samarkand became a cen­
tre of scholarship and science. It was here that 
Ulügh Beg, his grandson, set up an observatory 
and drew up the astronomical tables that were 
later used by the English royal astronomer in 
the 17th Century. During the Timurid renais­
sance of the 15th Century, Herät, southeast of 
Samarkand, became the home of the brilliant 
school of Persian miniaturists. At the begin­
ning of the 16th Century, when the dynasty 
ended in Central Asia, his descendant Bäbur 
established himself in Käbul and then con­
quered Delhi, to found the Muslim line of In­
dian emperors known as the Great Mughals. 
b i b l i o g r a p h y . A scholarly study of the evidence 
relating to Timur’s life is in the English translation

of V.V. Barthold, Four Studies on the History of 
Central Asia, vol. 1, A Short History o f Turkestan: 
History of Semirechye (1956), and vol. 2, Ulugh- 
beg (1958). Based substantially on this work is the 
account of his life given in Hilda Hookham, Tam­
burlaine, the Conqueror (1962), which also con­
tains the füllest available bibliography of works in 
English.
Timur ruby, jewel that is in fact not a ruby 
but one of the world’s largest polished red 
magnesia spinels (see ruby spinel). The un- 
faceted, 361-carat stone is set in the Imperial 
state crown of England. It is inscribed with 
the names and dates of six of its owners. The 
earliest is Shäh Jahänglr, 1612, and the latest 
is Ahmad Shäh Durränl, 1754.
Timurid dy na sty  (fl. 15th-16th Century 
ad), Turkic dynasty descended from the con­
queror Timur (Tamerlane), renowned for its 
brilliant revival of artistic and intellectual life 
in Iran and Central Asia.

After Timur’s death (1405), his conquests 
were divided between two of his sons: Mlrän- 
shäh (died 1407) received Iraq, Azerbaijan, 
Moghän, Shlrvän, and Georgia, while Shäh 
Rokh was left with Khoräsän.
Between 1406 and 1417 Shäh Rokh extended 

his holdings to include those of Miränshäh 
as well as Mäzanderän, Seistän, Transoxania, 
Fars, and Kermän, thus reuniting Timur’s em­
pire, except for Syria and Khuzistan. He also 
retained a nominal suzerainty over China and 
India. During Shäh Rokh’s reign (1405-47), 
economic prosperity was restored and much 
of the damage wrought by Timur’s campaigns 
was repaired. Trading and artistic commu- 
nities were brought into the Capital city of 
Herät, where a library was founded, and the 
Capital became the centre of a renewed and 
artistically brilliant Persian culture.

In the realm of architecture, the Timurids 
drew on and developed many Seljuq tradi- 
tions. Turquoise and blue tiles forming intri- 
cate linear and geometrie pattems decorated 
the facades of buildings. Sometimes the in- 
terior was decorated similarly, with painting 
and stucco relief further enriching the ef­
fect. The Gür-e Amir, Timur’s mausoleum in 
Samarkand, is the most famous example. The 
tiled dome, rising above a polygonal chamber, 
is fluted and slightly bulbous. Of the Ak-Saray, 
Timur’s palace built between 1390 and 1405 
at Kesh, only the monumental gates remain, 
again with coloured-tile decoration.
The schools of miniature painting at Shlräz, 

Tabriz, and Herät flourished under the 
Timurids. Among the artists gathered at 
Herät was Behzäd (died c. 1525), whose dra­
matic, intense style was unequaled in Per­
sian manuscript illustration. The Baysunqur 
workshops practiced leatherwork, bookbind- 
ing, calligraphy, and wood and jade carving. 
In metalwork, however, Timurid artistry never 
equaled that of earlier Iraqi schools.
Intemal rivalry eroded Timurid solidarity 

soon after Shäh Rokh’s death. The years 
1449-69 were marked by a constant strug­
gle between the Timurid Abü SaTd and the 
Uzbek confederations of the Kara Koyunlu 
(Black Sheep) and Ak Koyunlu (White Sheep). 
When Abü Said was killed in 1469, the 
Ak Koyunlu ruled unopposed in the west, 
while the Timurids receded to Khoräsän. 
Nevertheless the arts, particularly literature, 
historiography, and miniature painting, con­
tinued to flourish; the court of the last great 
Timurid, Husayn Bayqarah (1478-1506) sup­
ported such luminaries as the poet Jäml, the 
painters Behzäd and Shäh Muzaffar, and the 
historians Mlrkhwänd and Khwändamlr. The 
vizier himself, Mir 'All Shlr, established Chag­
atai Turkish literature and fostered a revival 
in Persian.

Although the last Timurid of Herät, Badf az- 
Zamän, finally feil to the armies of the Uzbek 
Muhammad Shaybänl in 1506, the Timurid 
ruler of Fergana, Zahlr-ud-DIn Bäbur, sur-

785 tin

yived the collapse of the dynasty and estab­
lished the line of Mughal emperors in India 
in 1526.
Tin (Etruscan god): see Tinia.
tin (Sn), a Chemical element belonging to the 
carbon family, Group IVa of the periodic 
table. It is a soft, silvery-white metal with a 
bluish tinge, known to the ancients in bronze, 
an alloy with copper. Tin is widely used for 
plating steel cans used as food containers, in 
metals used for bearings, and in solder.

Occurrence, properties, and uses. The ele­
ment is present in the igneous rocks of the 
Earth’s emst to the extent of about 0.001 per­
cent, occurring in grains of the native metal 
but chiefly as the oxide in the mineral cassit- 
erite (q.v.), from which the metal is obtained 
by reduction (removal of the oxygen) with 
coal in reverberatory fumaces. The oldest tin 
mines were those in England and Spain, but 
those in Indonesia, Thailand, Zaire, Nigeria, 
and China have surpassed them in modern 
production. Several processes have been de- 
vised for reclaiming tin from scrap tin-plated 
articles, but they are seldom economical de­
spite the relatively high price of tin. For a full 
treatment of tin mining, refining, and recov­
ery, see macropaedia: Industries, Extraction 
and Processing.

Tin is nontoxic, ductile, malleable, and 
adapted to all kinds of cold-working, such as 
rolling, spinning, and extrusion. The colour of 
pure tin is retained during exposure because a 
thin, invisible, protective film of tin(IV) oxide 
is formed spontaneously by reaction with the 
oxygen of the air. The low melting point of 
tin and its firm adhesion to clean surfaces of 
iron, steel, copper, and copper alloys facili- 
tate its use as an oxidation-resistant coating 
material. Tin exists in two different forms, or 
allotropes: the familiär form, white (or beta) 
tin, and gray (or alpha) tin, which is powdery 
and of little use. The gray form changes to 
the white above 13.2° C (55.8° F), rapidly 
at temperatures above 100° C (212° F); the 
reverse transformation, called tin pest, occurs 
at low temperatures but is prevented by small 
amounts of antimony, bismuth, copper, lead, 
silver, or gold normally present in commercial 
grades of tin.

White tin has a body-centred tetragonal crys­
tal structure, and gray tin has a diamond- 
like cubic structure. When bent, tin makes an 
eerie, crackling “cry” as its crystals crush each 
other. Tin is attacked by strong acids and 
alkalies, but nearly neutral Solutions do not 
affect it appreciably. Chlorine, bromine, and 
iodine react with tin, but fluorine reacts with 
it only slowly at room temperature.
Numerous alloys of tin are used, including 

soft solder, type metal, pewter, bronze, bell 
metal, babbitt metal, white metal, die-casting 
alloy, and phosphor bronze. A crystalline alloy 
with niobium is a superconductor at temper­
atures as high as 18 K (—427° F) and retains 
this property in very strong magnetic fields.

Tin has 24 isotopes, 10 of which are sta­
ble, occurring in the following percentages in 
natural tin: tin-112, 0.96; tin-114, 0.66; tin- 
115, 0.35; tin-116, 14.30; tin-117, 7.61; tin- 
118, 24.03; tin-119, 8.58; tin-120, 32.85; tin- 
122, 4.72; and tin-124, 5.94.
Compounds. Tin forms two series of com­

pounds: stannous, or tin(II), compounds and 
stannic, or tin(IV), compounds. Some of the 
more commercially important compounds of 
tin(II) are stannous chloride, SnCl2, used in 
tin galvinizing and as a reducing agent in the 
manufacture of polymers and dyes; stannous 
oxide, SnO, employed in making tin salts 
for Chemical reagents and for plating; and 
stannous fluoride, SnF2, a major component 
of toothpastes. Tin(IV) compounds of signifi- 
cance include stannic chloride, SnCl4, widely
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used as a stabilizer for perfumes and as a 
stardng material for other tin salts; and stan­
nic oxide, Sn02, a useful catalyst in certain 
industrial processes and a polishing powder 
for steel.

Tin can form a bond with carbon, as in the 
more than 500 known organotin compounds. 
Organotin stabilizers are used to prevent 
changes in polyvinyl chloride upon exposure 
to light and heat. A number of organotin 
compounds are major ingredients in biocides 
and fungicides.

atomic number 
atomic weight 
melting point 
boiling point 
density 

(white)
(gray)

oxidation States 
electron config.

50
118.69
231.88° C (449.38° F) 
2,260° C (4,100° F)

7.31 g/ml 
5.75 g/ml 
+2, +4
2-8-18-18-4 or

ls22s22p63s23p*
3d'°4s24p64d i05s25p2

tin-glazed earthenware, also called tin- 
enam eled  earthenw are, earthenware cov­
ered with an opaque glaze that, unless colour 
has been added, is white. It is variously called 
faience, maiolica, and delftware (qq.v.). Es­
sentially it is lead glaze made opaque by the 
addition of tin oxide; tin glaze was no doubt 
originally devised to conceal flaws of colour 
in fired clay body. Tin-glazed ware is usu­
ally decorated with high-temperature colours. 
But, unlike lead-glazed earthenware, which is 
painted on a fired, unglazed body, tin-glazed

(Top) Delft charger, Holland, 17th Century; (bottom) 
English delft blue-dash charger with a portrait of 
William III painted in underglaze colours, Bristol, c. 
1700; in the Victoria and Albert Museum, London
By courtesy of (top) The Connoisseur, Winnetka, III., (bottom) the Victoria 
and Albert Museum, London; photographs, EB Inc.

ware is painted on a fired body that has been 
coated with raw, or unfired, glaze material; 
the ware is then fired a second time, at a 
lower temperature, indelibly fusing pigments 
and glaze. (Sometimes a transparent lead glaze 
is added over the painted decoration, requir- 
ing a third firing.) The advantage of tin glaze 
over lead is that it does not run when fired, 
and thus the pigments do not blur; the disad- 
vantage is that—as in fresco painting, which

is executed on fresh piaster—the surface of 
the glaze is absorbent, making alterations im- 
possible. In 18th-century Germany tin-glazed 
wares were decorated with overglaze colours, 
or colours applied over the fired glaze, as on 
porcelain; such wares were sometimes called 
fayence-porcellaine.

The art of tin-glazing, discovered by the As- 
syrians and revived in Mesopotamia in about 
the 9th Century, spread to Moorish Spain and 
was conveyed to Italy by way of the island of 
Majorca, whence the name maiolica, by which 
it is known in Italy. Italian maiolica, particu­
larly that made in Faenza, was much-admired, 
and in the early 16th Century was imitated 
in France. The word faience, first applied to 
French tin-glazed earthenware and then to 
wares made in Spain, Scandinavia, and Ger­
many, was certainly derived from Faenza. In 
the early 17th Century, tin-glazed earthenware 
was made in Holland, in the town of Delft, 
whence the art was introduced into England. 
Delft thus refers to tin-glazed wares produced 
both in The Netherlands and in England.

The word maiolica is sometimes used loosely 
when applied to wares made in the Italian 
style but outside Italy, just as faience is used 
incorrectly when applied to Egyptian blue- 
glazed ware and certain kinds of Middle East­
em ware.
Tin Pan Alley, genre of American popu­
lär music that arose in the late 19th Century 
from the American song-publishing industry 
centred in New York City. The genre took 
its name from the byname of the Street on 
which the industry was based, being on 28th 
Street between Fifth Avenue and Broadway 
in the early 20th Century; around Broadway 
and 32nd Street in the 1920s; and ultimately 
on Broadway between 42nd and 50th streets. 
The phrase tin pan referred to the sound of 
pianos furiously pounded by the song plug­
gers in demonstrating tunes to publishers. Tin 
Pan Alley comprised the commercial music 
of songwriters of ballads, dance music, and 
vaudeville, and Tin Pan Alley eventually be­
came synonymous with American populär 
music in general. When these genres first 
became prominent, the most profitable com­
mercial product of Tin Pan Alley was sheet 
music for home consumption, and songwrit­
ers, lyricists, and populär performers laboured 
to produce music to meet the demand.

The growth of film, recording, radio, and tele­
vision created an increased demand for more 
and different kinds of music, and Tin Pan Al­
ley was rendered actually and metaphorically 
dead as other music-publishing centres arose 
to supply melodies for these genres.
Tina (Etruscan god): see Tinia.
tinamou, order name tinamiformes, order 
öf ground-dwelling birds inhabiting Central 
and South America.

A brief treatment of Tinamiformes follows. 
For füll treatment, see macropaedia: Birds.

Although superficially resembling guinea 
fowl, tinamous are actually related to the 
much larger rheas. All tinamous can and do 
fly, although most of these short-winged birds 
commonly move by foot. Frequently, to es­
cape predators, they crouch or seek shelter 
in holes rather than take flight. Most species 
sleep on the ground.

Tinamous range in length from 15 cm 
(6 inches) in the dwarf tinamou (Taoniscus 
nanus) to upwards of 50 cm (20 inches) in the 
larger species. They are short-tailed birds, and 
both sexes are similar in their inconspicuous 
brown, gray, or rufous colouring. The colour 
of the bill and legs is vivid in some species,
e.g., the yellow-legged tinamou (Crypturellus 
noctivagus). Tinamous have small heads, long 
necks, and thick legs; the female is frequently 
larger. As many as 12 glossy and colourful 
(blue-green, purple, or pinkish) eggs are laid 
in the nest by one or more females. The male

alone incubates the eggs and raises the young, 
although in the Andes the female of the or­
nate tinamou (Nothoprocta ornata) defends 
the nesting territory. In the solitary forest- 
dwelling variegated tinamou (C. variegatus), 
the female courts the male with a ritual dis­
play; in this species there are four times as 
many males as females, and they raise only 
one young at a time.

Outside of breeding season, the martineta, or 
elegant crested, tinamou (Eudromia elegans) 
may gather in flocks of as many as 100 birds. 
Most tinamous, however, remain in small 
groups or alone. The call of the tinamou is 
loud and melodious, both day and night. Some 
tinamous are hunted for their tasty meat.
Tinbergen, Jan (b. April 12, 1903, The 
Hague), Dutch economist noted for his de­
velopment of econometrie models. He was 
cowinner (with Ragnar Frisch) of the first No­
bel Prize for Economics, in 1969.

Tinbergen, the brother of Nikolaas Tinber­
gen, the zoologist, was educated at the Uni­
versity of Leiden. From 1929 to 1945 he was 
a business-cycle statistician with the govem- 
ment’s Central Bureau of Statistics and from 
1945 to 1955 director of the Central Plan­
ning Bureau. He held the post of professor 
of economics at The Netherlands School of 
Economics (now part of Erasmus University), 
Rotterdam, for 40 years (1933-73) and then 
taught for two years at the University of Lei­
den before his retirement in 1975.

Tinbergen was an economie adviser to the 
League of Nations at Geneva, 1936-38, and 
it was there that he completed his analysis 
of the economie development of the United 
States from 1919 to 1932. This pioneering 
econometrie study provided much of the raw 
material for his later development of busi­
ness-cycle theory and for the application of 
methods of economie stabilization. Later he 
also constructed an econometrie model of The 
Netherlands, which was applied to both short- 
term and broader political-economic planning. 

Among his major works are Statistical Test­
ing of Business Cycles (1938), Econometrics 
(1942), Shaping the World Economy (1962), 
and Income Distribution (1975).
Tinbergen, Nikolaas (b. April 15,1907, The 
Hague—d. Dec. 21, 1988, Oxford), Dutch- 
bom British zoologist and ethologist (special­
ist in animal behaviour) who, with Konrad 
Lorenz and Karl von Frisch, received the No­
bel Prize for Physiology or Medicine, in 1973. 
(His brother was the economist Jan Tinber­
gen.)

With Lorenz and Frisch, Tinbergen is cred- 
ited with revitalizing the science of ethology. 
Their emphasis was on field observations of 
animals under natural conditions. Tinbergen 
emphasized the importance of both instinctive 
and leamed behaviour to survival and used 
animal behaviour as a basis for speculations 
about the nature of human violence and ag- 
gression. He is especially well known for his 
long-term observations of sea gulls, which led 
to important generalizations on courtship and 
mating behaviour.
After receiving a Ph.D. degree (1932) from 

the University of Leiden, The Netherlands, 
Tinbergen taught there until 1949. He then 
served on the faculty of the University of Ox­
ford (1949-74), where he organized a research 
department of animal behaviour. He became 
a British Citizen in 1955.
Among his more important writings are The 

Herring Gull’s World(1953; rev. ed. 1961), So­
cial Behavior in Animals (1953), and Animal 
Behavior (1965). Perhaps his most influential 
work is The Study of Instinct (1951), which 
explores the work of the European ethological 
school up to that time and attempts a synthe­
sis with American ethology.

In the early 1970s Tinbergen and his wife, 
Elizabeth, began studying human behaviour 
and behavioral disorders, particularly autism.



The Tinbergens contend that infantile autism, 
which is characterized by extreme self-absoip- 
tion and withdrawal from reality, is primarily 
emotional and the result of severely over- 
stimulated anxiety. According to the Tinber­
gens, treatment involves an awareness of and 
sensitivity to the child’s fears and a gradual 
'establishment of trust through nonthreaten- 
ing activities and gestures. Their major joint 
publications of their observations and theories 
are Early Childhood Autism: An Ethological 
Approach (1972) and Autistic Children—New 
Hope for a Cure (1983).
tincal (mineral): see borax.
tincalconite, also called jewelers’ borax , a 
borate mineral, hydrated sodium tetraborate 
(Na2B40 5 (0 H )4  • 3H20), that is found in na­
ture only as a dull, white, fine-grained powder; 
colourless crystals of the mineral have been 
made artificially. Tincalconite is common in 
the borax deposits of southem California, 
where it often occurs as a coating on kemite 
or borax, both of which alter to it in a dry 
atmosphere. For detailed physical properties, 
see borate mineral (table).
Tinctoris, Johannes (b. 1436, Nivelles?, 
duchy of Brabant [now in Belgium]—d. Oc­
tober 1511, Nivelles), Flemish music theorist, 
composer, and author of the earliest dictio- 
nary of musical terms.
Tinctoris studied law and theology at the 

University of Louvain, which he left before 
1476 to take up a position as chaplain to Fer­
dinand I, king of Naples. He was a member of 
the Papal Chapel (1484-1500) and established 
a public music school in Naples. To Beatrice 
of Aragon, Ferdinand’s daughter, he dedicated 
his dictionary, Terminorum musicae diffinito- 
rium (c. 1476; printed c. 1495), which con­
tains 291 definitions in alphabetical order. His 
other theoretical works include Proportionale 
musices, dealing with musical notation, and 
Liber de arte contrapuncti, a survey of the art 
of composition as practiced in the late 15th 
Century. His best-known composition is his 
Missa l ’homme armé.
Tindouf, town and Saharan oasis in western­
most Algeria. Rich deposits of iron ore are at 
Gara Djebilet, 93 miles (150 km) southeast. 
The town has a large population of Regeibat 
nomads and is strategically important owing 
to its location near the borders of Morocco, 
Mauritania, and Western Sahara. Tindouf be­
came the headquarters of the Polisario Front 
guerrilla Organization after the annexation of 
the former Spanish Sahara (now Western Sa­
hara) by Moroccan troops in 1976. These 
mostly Regeibat nomads from Western Sahara 
received financial support from Libya and 
Algeria in their struggle for an independent 
Western Sahara. Fighting with the Moroccans 
continued through the 1980s, and thousands 
of refugees from the Western Sahara resided 
in camps south of Tindouf. Pop. (1987 pre- 
lim.) mun., 13,645.
tineid moth, any member of the cosmopoli- 
tan insect family Tineidae (order Lepidoptera),

Clothes moth
Michael Davies— EB Inc.

including several economically important 
clothes-moth species. Tineid moths generally 
have slender, elongated, fringed wings with a 
spread of 12 to 25 mm (V2 to 1 inch) and dull, 
mottled coloration. They have erect scales or 
hairs on their heads and long antennae. The 
larvae are scavengers, feeding chiefly on fungi 
or things of animal origin. Discovered in early 
Tertiary deposits (about 50 million years old), 
tineid fossil remains probably represent some 
of the earliest lepidopteran forms.
The pale larvae of the clothes moth in­

fest woolens, fürs, and other animal prod­
ucts. Well-known species include the webbing 
clothes moth (Tineola bisselliella), the case- 
making clothes moth (Tinea pellionella), and 
the carpet, tapestry, or white-tip clothes moth 
(Trichophaga tapetzella). The larvae of the 
casemaking clothes moth use silk and frag­
ments of food to construct a small, flat, oval 
case in which the larvae live and pupate. 
Clothes-moth larvae also attack synthetic or 
plant-fibre fabrics soiled with grease, sweat, 
or other animal products. Rubbish removal, 
prestorage cleaning, and the use of Chemicals 
are commonly used methods of control. The 
adult moths do not feed.
tinfoil, thin sheet of metallic tin used as a 
protective wrapping for food and tobacco be­
cause tin is nontoxic. Tinfoil is also used in 
electrical capacitors. See foil.
ting (Chinese: “tripod”), Pinyin d in g , type o f  
Chinese vessel, first produced during the Neo­
lithic period (c. 3000-1500 bc). The ting is 
essentially a deep cooking vessel, usually with 
two handles on the rim, supported upon three 
columnar legs.

Two variations of the ting include the li-ting, 
which has a slight swelling of the bowl as it 
joins each of the legs (similar in effect to the 
//), and the fang-ting, which, however illogical, 
is a “square tripod,” with a square or rectangu­
lar box resting on four legs. The characteristic 
decoration—often large t ’ao-tïeh, or monster 
masks—exploits the ample shape and surface 
of the bowl, with minimal ornamentation of 
the legs. The ting, with many variations of 
Silhouette, is known in virtually all early ages 
of China, as Neolithic pottery ware and Shang 
(18th— 12th Century bc) and Chou (1111-255 
bc) bronzes as well as the bronze and glazed 
pottery imitations of many later periods.
Ting, Samuel C(hao) C(hung) (b. Jan. 27, 
1936, Ann Arbor, Mich., U.S.), American 
physicist who won the Nobel Prize for Physics 
in 1976 for his discovery of a new subatomic 
partiele.
The son of a Chinese college professor who 

was studying in the United States when Ting 
was born, he was raised in mainland China 
and Taiwan and at the age of 20 emi­
grated to the United States. He was educated 
at the University of Michigan, Ann Arbor, 
where he received his doctorate in 1962. 
Ting taught briefly at Columbia University 
and was group leader at a nuclear facility at 
Hamburg, W.Ger., before joining the faculty 
of the Massachusetts Institute of Technology, 
Cambridge, in 1967, becoming a professor in 
1969. In 1974 in experiments conducted at 
the Brookhaven National Laboratory at Up- 
ton, Long Island, N.Y., Ting discovered a new 
subatomic partiele that he called the J-partiele 
(also called the psi-particle), the first of a new 
dass of very massive, long-lived mesons. The 
discovery of this partiele, thought to be com­
posed of a charmed quark and its antiquark, 
led to a significant expansion and refinement 
of the quark model. For this discovery Ting 
was awarded the 1976 Nobel Prize for Physics 
jointly with Burton Richter, who had made 
the same discovery independently at almost 
the same time. At the time of the award 
Ting was conducting research at the European 
Commission for Nuclear Research (CERN) at 
Geneva.
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Ting Ling (Chinese writer): see Ding Ling.
Ting ware, Pinyin d ing , Chinese glazed 
stoneware produced during the Sung dynasty 
(a d  960-1279) at T’ing Chou and, after the 
court’s transfer to the south in 1127, near 
Ching-te-chen. Usually white in colour, Ting 
ware may be either plain or decorated with 
incised, molded, impressed, or carved designs, 
among which the phoenix, the lily, and the pe- 
ony were favoured. The most important types 
of Ting ware are pai Ting (“white” Ting), fen 
Ting (“flour” Ting), and Pu Ting (“earthen” 
Ting). The glaze of pai Ting is often thick- 
ened on the outside of the ware to produce 
what are known as “teardrops.” Characteristic 
forms include bowls, cups, and dishes. Fired 
upside down, many pieces, especially bowls, 
have an unglazed rim banded with metal.
Tingo Maria, city, Capital of Leoncio Prado 
provincia, Huänuco departamento, central 
Peru. The city lies at an elevation of 2,133 
feet (650 m) on the right bank of the Huallaga 
River. It is located at the head of navigation 
of the river’s middle course in a geographic 
zone intermediate between the Ceja de Mon­
tana (“Edge of the Mountains”) and Selva 
Alta (“High Forest”) regions of Peru’s eastem 
piedmont, leading down from the Andes to 
the Amazonian lowlands.

Tingo Maria was founded in 1932 at a road 
Crossing on the Huallaga. The settlement grew 
as a transportation centre for the agricultural 
products of the region—tea, coffee, sugarcane, 
and bananas—shipping them by road to ei­
ther Lima on the Pacific coast or to Pucallpa, 
which lies to the east on the Ucayali River 
in the Amazon basin. The nearby Cordillera 
Azul, to the east, provides a scenic backdrop 
that separates Tingo Maria from the lowlands 
to the east; more than 100 inches. (2,540 
mm) of rain falls on the area each year. 
The humid subtropical forests support local 
sawmilling, as well as wood-processing and 
distilling industries, and are the chief attrac­
tion of Tingo Maria National Park (2000 acres 
[800 hectares]). Cultural amenities include the 
University of Tingo Maria (opened 1968) and 
a botanical garden. Inc. city, 1952. Pop. (1980 
est.) city, 22,400; (1987 est.) province, 108,- 
137.
Tingréla (Ivory Coast): see Tengréla.
Tingsten, Herbert Lars Gustaf (b. March 
17, 1896, Jarfalla, Swed.—d. Dec. 26. 1973, 
Stockholm), Swedish political scientist and 
journalist known for his criticisms of social- 
ism and communism.

Tingsten was the energetic editor of Dagens 
Nyheter, Sweden’s widely read national news­
paper, from 1946 to 1960; and in that capacity 
he criticized fascist, socialist, and communist 
governments while promoting Sweden’s al­
liance with the Westem powers.

Tingsten also held several government posts, 
including membership in the Royal Swedish 
Ministry for Foreign Affairs (1923-24) and 
the Standing Committee on the Constitution. 
He was professor of political science at the 
University of Stockholm from 1935 to 1946.

His writings include Amerikansk demokrati
(1929), Ella diktaturen (1936), De Konserva­
t i v e  Ideerna (1939), and The Problem of 
Democracy (1965).
tinguaite, pale- to dark-green, very fine- 
grained igneous rock that may be considered 
the dike (tabular body injected in fissures) 
equivalent of phonolite. It contains alkäli 
feldspar and nepheline, with aegirine or ae- 
girinaugite. Tinguaite in which the amount of 
feldspathoid (nepheline) equals or is greater 
than that of feldspar has a characteristic tex- 
ture: the light-coloured matrix (groundmass) 
is equigranular and sugary, with needles of
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aegirine between and randomly Crossing the 
other constituents to give a feltlike appear­
ance. Notable sites of occurrence for tinguaite 
include Rio de Janeiro, Hedrum, Nor., and 
the Bearpaw Mountains of Montana in the 
United States.
Tinguely, Jean (b. May 22, 1925, Fribourg, 
Switz.), Swiss sculptor and experimental artist, 
noted for his machinelike kinetic sculptures 
that destroyed themselves in the course of 
their Operation.

Tinguely studied painting and sculpture at 
the Basel School of Fine Arts from 1941 to 
1945, showing an early interest in movement 
as an artistic medium in his work there. Grow­
ing dissatisfied with the staid artistic climate 
of Basel, Tinguely moved to Paris in 1953. He 
then began to construct his first truly sophis­
ticated kinetic sculptures, which he termed 
metamechaniques, or metamatics. These were 
robotlike contraptions constructed of wire and 
sheet metal, the constituent parts of which 
moved or spun at varying speeds. Further in- 
novations on Tinguely’s part in the mid- and 
late 1950s led to a series of sculptures entitled 
“Machines ä peindre” (“Painting Machines”); 
these robotlike machines continuously painted 
pictures of abstract pattems to the accompa- 
niment of self-produced sounds and noxious 
odours. The eight-foot-long “painting ma­
chine” that Tinguely set up at the first Paris 
Biennale in 1959 produced some 40,000 dif­
ferent paintings for exhibition visitors who 
inserted a coin in its slot.

Tinguely was meanwhile becoming obsessed 
with the concept of destmction as a means of 
achieving the “dematerialization” of his works 
of art. In i960 he created a Sensation with 
his first large self-destroying sculpture, the 27- 
foot-high metamatic entitled “Homage to New 
York,” whose public suicide he demonstrated 
at the Museum of Modem Art in New York 
City. The event was a fiasco, with the compli­
cated assemblage of motors and wheels failing 
to operate (i.e., destroy itself) properly; it had 
to be dispatched by city firemen with axes 
after having started a fire. But Tinguely’s next 
two self-destroying machines, entitled “Study 
for an End of the World,” performed more 
successfully, detonating themselves with con­
siderable amounts of explosives. In the 1960s 
and ’70s he went on to create less aggressive 
and more playful kinetic constructions that 
combined aspects of the machine with those 
of found objects, or junk.

Tinguely’s art implicitly held a wealth of 
ironie social commentary. His whimsical ma­
chines deftly satirized the mindless overpro- 
duction of material goods typical of advanced 
industrial society. They also expressed the 
artist’s anarchie approach to the aesthetics of 
the machine and of life in general. Tinguely’s 
creations expressed his conviction that the 
essence of both life and art consists of contin- 
uous change, movement, and instability, and 
they also served to refute the static art of the 
past. Tinguely was an innovator in his ap- 
preciation of the beauty inherent in machines 
and junk and in his use of spectator partici- 
pation; in many of the events he engineered, 
spectators were able to partially control or de- 
termine the movements of his machines.
Tinia, also called tin , or tin a , principal 
Etruscan deity, god of the thunderbolt, sky, 
and storm. He was identified with the Greek 
god Zeus and the Roman god Jupiter. Tinia 
together with his wife Uni (identified with 
Greek Hera and Roman Juno) and Menerva 
(or Menrva, Roman Minerva) formed the 
supreme triad of the Etruscan pantheon.
Tinian, one of the Mariana Islands, part 
of the U.S. Commonwealth of the Northern 
Mariana Islands, in the western Pacific Ocean.

It lies 100 miles (160 km) north of Guam. 
Of volcanic formation, it has a total land area 
of 39 square miles (101 square km) and rises 
to 545 feet (166 m). Tinian was administered 
by Japan before World War II and became 
an important sugarcane growing and process­
ing centre. After its capture by U.S. forces in 
1944 the island was equipped with what were 
then the world’s longest runways; from these 
were launched the planes that dropped atomic 
bombs on the Japanese cities of Hiroshima 
and Nagasaki in August 1945. The island’s 
economy is little developed: there is some cul­
tivation of vegetables for export to Guam and 
a fledgling beef-cattle industry. The village of 
Tinian is on the Southwest coast. Pop. (1985 
est.) 944.
tinikling, populär Philippine folk dance. Its 
appeal has spread worldwide, and it is gen­
erally included in the folk-dance curricula in 
the schools of many countries.

Traditionally the fast-paced dance is exe­
cuted by females who cleverly and precisely 
move their feet between long bamboo poles 
that are knocked together rhythmically by on- 
looking males. The females’ tricky footwork is 
contrasted with their lyrical arm movements.
Tinith (goddess): see Tanit.
tinkerbird, any of several species of tiny 
barbets, which, at 9 cm (3V2 inches), are 
the smallest of the family Capitonidae (order 
Piciformes). Tinkerbirds constitute the genus 
Pogoniulus. They are named for their metal­
lic call—like a tinker mending pots—repeated 
unendingly in African forest and bush. Among

Red-fronted tinkerbird (Pogoniulus pusillus)
Painting by Richard Keane

the best-known is the yellow-fronted tinker­
bird (P. chrysoconus) of east-central Africa. It 
is glossy black above, with yellow rump and 
forehead, white eye stripes, and black mous- 
tache mark; the breast is pale gray, the belly 
greenish yellow.
Tinkisso River, river, rising in the Southern 
outliers of the Fouta Djallon mountains of 
Guinea, West Africa, northeast of Mamou. 
It flows 250 miles (400 km) north-northeast 
and east, past Dabola and Bissikrima, across 
grassy plains and savannas of stunted trees, 
to enter the Niger River just south of Siguiri. 
Alluvial gold deposits have long been worked 
along the Tinkisso River.
Tinné, Alexandrine-Pieternella-Fran^oise
(b. Oct. 17, 1835, The Hague—d. Aug. 1, 
1869, near Ghät, Libya), Dutch explorer best 
known for her investigations of the course 
of the Nile River, made at a time when it 
was unusual for European women to travel in 
tropicai Africa.

Tinné was primarily concemed with map- 
ping the White Nile (in the Sudan) and its 
western tributaries. On her first expedition up 
the Nile, in 1861 (on which she was accompa­
nied by her mother and aunt), she traveled as 
far as Gondokoro (in Sudan) and then turned

west along the Bahr al-Ghazal (Gazelle River) 
and the Sobat River to investigate the extent 
of the Nile Basin toward Lake Chad (in Cen­
tral Africa). In 1863 she again explored the 
upper Nile, traveling into the Azande region 
of northeastem Congo (now Zaire). She was 
murdered by Tuareg tribesmen in the Libyan 
Desert while traveling from Tripoli in an at- 
tempt to reach Lake Chad and then joumey 
from it eastward to the Nile.
Tinnevelly (India): see Tirunelveli.
Tinnit (goddess): see Tanit.
tinnitus, ringing or buzzing in the ears. Tin­
nitus may be caused by any of a number of 
ear conditions, including the clogging of the 
extemal auditory canal with earwax (cemmen) 
or inflammation of the eardmm membrane, 
the middle ear, or the inner ear. Tinnitus may 
also result from an overdose of drugs such as 
aspirin or from excessive use of the telephone, 
and it may accompany hearing loss, particu­
larly in the high-frequency range. Ringing in 
the ears also sometimes accompanies vertigo 
(dizziness).
Tino d i  C a m a i n o  (b. 1280/85, Siena, Re­
public of Siena [Italy]—d. 1337, Naples), 
Sienese sculptor significant for his numerous 
sepulchral monuments.

Tino was a follower, and possibly a pupil, 
of Giovanni Pisano. In 1315 he became capo- 
maestro of the cathedral of Pisa and was 
commissioned to make a tomb for the Holy 
Roman emperor Henry VII. He succeeded his 
father as the capomaestro of the Siena cathe­
dral in 1320 and designed the tomb of Cardi­
nal Petroni (1318), which has components of 
Gothic architectural structure.

Tino executed tombs in Pisa, Florence, 
Naples, and Siena, though he remained in 
Naples after 1323. His tomb of Gastone delia 
Torre and that of Antonio degli Orso, bishop 
of Florence, are two major works completed 
in Florence between 1321 and 1323. The fig­
ures on Tino’s decorative, multilayered wall 
tombs are characterized by a rounding of 
forms and simplified anatomical detail. He 
expanded upon the ideas of Araolfo di Cam­
bio and Pisano.
Tinos, island in the Cyclades (q.v.) group 
of Greek Aegean islands; in antiquity it was 
known as the “island of the winds,” the mod­
ern name being derived from the Phoenician 
tenok, meaning “snake”; in ancient times it 
was also called Ophiousa. One of the largest 
of the Cyclades, it is a rugged mass of gran- 
ite, schist, and limestone, about 75 square 
miles (194 square km) in area. It lies between 
Ändros (northwest) and Mikonos (southeast) 
islands, being separated from the former by a 
narrow channel. Geologically it is a continua- 
tion of Ändros island but is much lower and 
flatter.

At the beginning of the 10th Century bc the 
island was inhabited mainly by Ionians. It was 
dominated by Eretria (in the 6th Century bc) 
and was later subject to Rhodes (in the 2nd 
Century bc). The Venetians held it for five 
centuries after 1207, and the Turks occupied 
it in 1714, holding it until the Greeks rebelled 
in 1821.

In antiquity the island was well known for 
the cult of Poseidon and Amphitrite; with the 
advent of the Venetians, Roman Catholicism 
became predominant. Following the discovery 
of an icon of the Parayia (Virgin Mary) in 
1822 by a nun named Pelagia, Tinos became 
a Greek Orthodox place of pilgrimage. The 
Church of Panayia Evangelistria (Our Lady of 
Good Tidings) was built in 1822 to house the 
icon, venerated for its healing powers. A road 
of local marble leads pilgrims for the feasts 
of the Annunciation and Assumption to this 
sanctuary.
Agriculture on the terraces found throughout 

the island includes cultivation of grapes for



wine, figs, and vegetables. Tinos is renowned 
for a bluish marble quarried locally since the 
second Century a d ; the Tinians have long had 
a reputation as skillful artisans in that stone. 
The local houses are whitewashed and often 
have housing pigeons for domestic consump- 
tion. The island is linked to Piraeus, Miko- 
nos, Rahna and Ändros by ferry. Pop. (1981) 
7,730.
tinplate, thin steel sheet with a coating of tin 
applied either by dipping in molten metal or 
by electrolytic deposition; almost all tinplate is 
now produced by the latter process. Tinplate 
made by this process is essentially a sandwich 
in which the central core is strip steel. This 
core is cleaned in a pickling solution and 
then fed through tanks containing electrolyte, 
where tin is deposited on both sides. As the 
strip passes between high-frequency electric 
induction coils, it is heated so that the tin 
coating melts and flows to form a lustrous 
coat. The end product has a tin coating of 
about 0.00003 inch (0.00076 millimetre) on 
each side.

Tinplate has the strength and formability 
of steel combined with the noncorrosive and 
nontoxic properties of tin and has the ad­
ditional property of easy solderability. While 
it is largely used for containers for food and 
beverages, paints, oils, tobacco, and numer­
ous other products, its use has broadened to 
include toys, baking equipment, and parts for 
radio and other electronic equipment.
tinstone (mineral): see cassiterite.
Tinsukia, town, Dibrugarh district, north- 
eastem Assam state, northeastem India. It is 
located in the Brahmaputra River Valley at a 
rail junction, about 25 mi (40 km) east of Di­
brugarh, the district headquarters. It is linked 
by highway with Burma to the east and, via 
Dibrugarh, with Gauhäti and Shillong to the 
Southwest. The town’s principal industry is 
the processing of tea from extensive gardens 
nearby; there is also a can factory. Pop. (1971) 
54,911.
Tint (goddess): see Tanit.
Tintagel, parish, North Cornwall district, on 
the northwestem coast of the county of Corn­
wall, England, north of Tintagel Head, a 
rugged promontory joined to the shore by a 
narrow isthmus. Its Norman castle, the mins 
of which stretch across the isthmus, was built 
on the site of a Celtic monastery that appears 
to have existed from c. ad  350 to 850. Leg­
end has it that King Arthur was bom there. 
The earls of Cornwall occupied the castle in 
Norman times and built the chapel. The old 
post office, a 14th-century stone house, stands 
in the village. Pop. (1971) 1,372.
Tintern Abbey, ecclesiastical min, in the 
border county of Gwent, Wales, on the west

Ruins of Tintern Abbey, Gwent, Wales
Kenneth Scowen

bank of the River Wye. Founded for Cis- 
tercian monks in 1131, Tintern Abbey was 
almost entirely rebuilt and enlarged between 
1220 and 1287. The building was finally com­
pleted, except for minor additions, in the early 
14th Century. The abbey was dissolved in 
1537, and its property was granted to the lord 
of Chepstow; the crown bought it in 1900. 
Although the cruciform church is without a 
roof and the nave is damaged, many details 
of a style transitional from Early English to 
Decorated Gothic are preserved. Cloisters and 
other monastic buildings are placed uncon- 
ventionally to the north of the church. The 
mins of the abbey were made famous by 
William Wordsworth in the last poem of Lyri- 
cal Ballads (1798).
tintinnid, any protozoan of the ciliate or­
der Tintinnida, characteristically conical or 
tmmpet-shaped. Although most are marine, 
some forms are found in fresh and brackish 
water. The tintinnids secrete loosely fitting 
gelatinous envelopes (loricas), sometimes con­
taining foreign particles. The stmcture of the 
lorica is important in distinguishing individ­
ual members of the order. For example, the 
genus Tintinnidium has an elongated, irreg- 
ularly shaped lorica, and Tintinnopsis has a 
thin-walled, bowl-shaped lorica with a wide 
opening. The tintinnids have well developed 
ciliation around the mouth opening; the rest 
of the cell lacks cilia or is sparsely covered 
with them.
Tintoretto, byname of jacopo robusti (b. 
c. 1518, Venice—d. May 31, 1594, Ven­
ice), great Mannerist painter of the Venetian 
school and one of the most important artists 
of the late Renaissance. Early paintings in­
clude “Vulcan Surprising Venus and Mars,” 
the Mannerist “Christ and the Adulteress,” 
and his masterpiece of 1547, “Last Supper” of 
S. Marcuola. Increasingly concemed with the 
drama of light and space, he achieved in his 
mature work (e.g., “The Law and the Golden 
Calf,” c. 1562) a luminous, visionary quality.

Tintoretto, self-portrait in oil; in the Louvre, 
Paris
Giraudon—Art Resource/EB Inc.

Background and early years. Little is 
known of Tintoretto’s life. In a will of 1539 
he called himself an independent professional 
man—not a surprising description in view 
of his imposing and forceful personality. No 
documents have survived regarding Jacopo’s 
artistic education. His biographers, among 
them Carlo Ridolfi, whose book was pub­
lished in 1648, speak of an apprenticeship 
with Titian that was broken off because of 
the master’s resentment of the pupil’s proud 
nature and exceptional accomplishment. On 
the other hand, a contemporary pointed out 
that Tintoretto’s style was formed by studying 
formal elements of the Tuscan school, espe-
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cially those of Michelangelo, and of pictorial 
elements derived from Titian.

Most probably, Jacopo’s precocious talent 
prompted his father to place him in the work­
shop of some undistinguished painter, but one 
with a solid artisan tradition so that his son 
might leam the foundations of his craft. Tracés 
of an absolute style in his youthful works tend 
to corroborate this hypothesis. But he soon 
became aware of the variety of approaches 
tried by painters working between 1530 and 
1540 in Venice and already reacting against 
the style of Giorgione, who was the first to 
merge forms and to subordinate local colour 
to its pervading tone. It was the emigration 
of Roman artists to Venice in 1527 after the 
sack of Rome by imperial troops, as well as 
subsequent contacts with painters from Tus- 
cany and Bologna, that induced the painters 
of the Venetian school to retum to greater 
plasticism, without altering the fundamental 
chromatic nature of the Venetian tradition. 
The influence of Michelangelo, the visit of the 
art historian Giorgio Vasari to Venice in 1541, 
and the joumeys of Venetian artists to cen­
tral Italy renewed Venetian painting in depth, 
giving it means of expression adapted to dif­
ferent types of pictures. In the renewed idiom, 
form and colour were blended in a synthesis 
in which light dominated so as to express a 
richly fantastic and visionary spirit. Thus the 
early works of Tintoretto were affected by all 
of these influences. Critics have identified a 
group of youthful works of Tintoretto, above 
all Sacre Conversazioni, the most important 
of which is in the Wildenstein Collection, 
New York City. Painted in 1540, it represents 
the Virgin with the Child on her knees, facing 
away from her, and six saints. While the style 
echoes various elements of the Venetian art 
of Tintoretto’s time, it also shows a definite 
Michelangelesque influence.

Career. A group of 14 octagonal ceiling 
paintings with mythological themes in Mo­
dena, at the Galleria e Museo Estense (orig­
inally painted for a Venetian palace), with 
their singulär refinement in perspective and 
narrative clarity, also belong to Tintoretto’s 
first phase. Among other influences, they re- 
call the fashion of partitioned ceiling paint­
ings imported to Venice by Vasari. This was 
also the period of Tintoretto’s closest collab- 
oration with Andrea Meldolla; together they 
decorated the Palazzo Zen with frescoes. The 
fresco technique had an important part in the 
formation of Tintoretto’s idiom, for it sug- 
gested to him the quickness of executiön that 
was to become fundamental to his manner 
of painting. Unfortunately only some 18th- 
century prints of his frescoes and a few frag­
ments of the numerous frescoed facades that 
adomed Venice survive.

Tintoretto’s drawing exercises were made 
from nature, from statues, and from small 
wax models posed in various ways and artifi- 
cially illuminated, as in tiny stage sets. These 
methods were suited to the painter’s concern 
with resolving problems of form and light. 
The indefatigable draftsman acquired a nar­
rative fluency that allowed him to tracé with 
a brisk brushstroke and fanciful inspiration 
the series of biblical stories, the mythological 
episodes for the poet Pietro Aretino’s house 
in Venice (1545), and sacred compositions 
such as “Christ and the Adulteress,” in which 
figures set in vast spaces in fanciful perspec­
tives are illuminated in a distinctly Mannerist 
style. Tintoretto returned to an earlier form of 
composition in his masterpiece of 1547, the 
“Last Supper” of S. Marcuola, in which the 
choice of rough and populär types succeeds in 
endorsing the scene with a portrayal of ordi­
nary everyday reality struck with wonder by 
the revelation of the miracle.

A few months later Tintoretto became the
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centre of attention of artists and literary men 
with his “S. Marco Freeing the Slave.” A 
letter from Aretino, full of praise, yet also 
intended to temper Tintoretto’s youthful exu- 
berance, confirmed the fame of the 30-year- 
old painter. Relations between Tintoretto and 
Aretino did not come to an end at this point, 
even though one of Aretino’s letters contains 
hints of dissension. Although Aretino was no 
longer to write laudatory letters to Tintoretto, 
he commissioned him to execute family por- 
traits. And after his death, his likeness was to 
appear in Tintoretto’s huge “Crucifixion” of 
the Scuola Grande di S. Rocco (1565). The 
painting “S. Marco Freeing the Slave” is so 
rich in structural elements of post-Michelan- 
gelesque Roman art that it is reasonable to 
assume that Tintoretto had visited Rome. He 
did not, however, interrupt his artistic exper­
iments. Stories from Genesis, painted for the 
Scuola delia Trinitä (1550-53), show a new at­
tention to Titian’s manner of painting as well 
as a palpable awareness of nature. The mas­
terpiece of this phase is undoubtedly “Susanna 
Bathing”; the light creates Susanna’s form in 
crystalline clarity against a background evoked 
with a fresh poetic sense.

In 1555 Tintoretto, now a famous and 
sought-after painter, married Faustina Epis- 
copi, who, affectionate and devoted, bore him 
eight children. At least three of them—Ma- 
rietta, Domenico, and Marco—leamed their 
father’s trade and became his associates. An 
artist of indefatigable activity, of a veritable 
fury of creativity, Tintoretto spent most of his 
life in the bosom of his family and in his work­
shop. But the love of solitude to which his 
biographer alludes did not prevent the painter 
from forming friendships with several artistic 
Personalities. This particular period in Tinto­
retto’s career—marked by greater vivacity of 
colour, by a predilection for a variegated per­
spective, and by a highly decorative quality— 
coincided with his growing admiration for the 
art of Paolo Veronese, who had been working 
in the Doges’ Palace. The assimilation and 
transformation of the Veronesian elements in 
Tintoretto’s work are discemible in his beau­
tiful ceiling paintings of Bible stories, now in 
the Prado, Madrid.

The use of a colour that absorbs light yielded 
new possibilities for suggesting spaces no 
longer structured by the pure play of perspec­
tive. And in those spaces the painter intro­
duced crowds in harmonized order with the 
rest of the picture, a feature that had until then 
been missing in Venetian art. It was at that 
time that Tintoretto began to participate in 
the decoration of the church of the Madonna 
delFOrto and the private chapel of the Con- 
tarini family contained within it, which in 
1563 became the final resting place of the 
great Cardinal Gasparo. Tintoretto’s works for 
the Madonna dell’Orto, which occupied him 
for approximately a decade, also give an idea 
of the evolution of the idiomatic elements of 
his art: the “Presentation of the Virgin in the 
Temple” (1552) was according to Vasari “a 
highly finished work, and the best executed 
and most successful painting that there is in 
the place”; in “St. Peter’s Vision of the Cross” 
and in “The Decapitation of St. Paul” (c. 
1556), the figures stand out dramatically on a 
space suffused with a vaporous, unreal light. 
In the two enormous canvases depicting the 
Jews worshipping the golden calf while Moses 
on Mt. Sinai receives the tables of the law 
and a Last Judgment, Tintoretto painted two 
works of the highest rank with a great rich- 
ness of narrative means, with an awareness 
of the thematic link between the two scenes 
that attests to a knowledge of scripture and of 
contemporary spiritual movements. The high 
figurative quality of the two paintings implies 
that Tintoretto made a number of experi­

ments in this decade. Proof of this is, above 
all, the dramatic style in which the scenes are 
executed, a style that firmly impresses their 
romantic pathos on the beholder. Tintoretto’s 
spatial conception has a dynamic character. 
As a modem critic has noted, Tintoretto con- 
veys a feeling of an almost precipitate falling 
forward or of an equally swift rise. The con- 
trasted movements give the figures a similar 
instability. To achieve such effects Tintoretto 
used formulas that were invariably different: 
in “The Pool of Bethesda” in the church of 
S. Rocco (1559) the evangelical episode is re- 
alized in a compressed space through which 
the foreshortened ceiling seems to weigh upon 
the milling crowd; in “St. George and the 
Dragon” Tintoretto sets the fable in a land­
scape of considerable depth, intersected by the 
white walls of the city. A series of canvases 
that the philosopher and physician Tommaso 
Rangone, grand guardian of the Scuola di 
S. Marco, commissioned from Tintoretto in 
1562 contains similar elements.
In May 1564 the councillors of the Scuola 

Grande di S. Rocco decided to have the Sala 
dell’Albergo decorated with paintings, in place 
of the movable deeorations used during feast 
days. S. Rocco (St. Roch) is the protector 
against plagues; the numerous epidemics of 
that period had given new impetus to the cult 
of the saint and caused great riches to flow 
to the Scuola, which built a splendid cen­
tre to assist the poor and the infirm. When 
Tintoretto presented the Scuola with his oval 
painting the “Glorification of S. Rocco,” the 
directors decided to entmst him with the dec­
oration of the Sala. Vasari relates that designs 
were invited from various prominent artists, 
including Paolo Veronese, but Tintoretto, who 
presented his work already installed in the 
Sala, won hands down over his competitors. 
Similar episodes are counted by contemporary 
sources as proof that when it came to his work 
the painter knew no scmples. He was indeed 
a man devoured by the passion for painting 
and not for pecuniary gain, for he committed 
himself to grandiose undertakings for exceed- 
ingly modest remuneration.

The question of who assisted Tintoretto in 
his dizzying activity is still open: at that time 
Marietta was only about nine and Domenico 
four; but it is known that in 1560 his studio 
began to be visited by young painters, espe­
cially from the Netherlands and Germany. In 
1565 his immense “Crucifixion” was displayed 
in the Sala dell’Albergo. Around Christ, in the 
centre, many figures revolve in a livid light 
that, muting the picture’s colours, invests it 
with dramatic power. The decoration of the 
chamber was completed in 1567; it included 
other scenes of Christ’s Passion, remarkable 
for their thematic innovations.

Vasari, who visited Venice in 1566 to bring 
his Lives of the Most Eminent Italian Archi- 
tects, Painters and Sculptors up to date, had 
an opportunity to follow Tintoretto’s work in 
progress. Undoubtedly he had the painter’s 
most recent works in mind when he wrote 
that Tintoretto was “the most extraordinary 
brain that the art of painting has produced.” 
For all his fundamental reservations about 
Tintoretto’s style, Vasari sensed his greatness.

In 1576, with renewed zeal, Tintoretto re- 
sumed the decoration of the Scuola Grande 
di S. Rocco. He had finished the huge central 
panel of the upper hall with “The Erection of 
the Brazen Serpent” in time for the feast of 
the saint on August 16 and promised to paint 
a certain number of canvases, “wishing to 
demonstrate the great love that I bear for the 
saint and our venerable school, because of my 
devotion to the glorious Messer San Rocho.” 
In 1581 all the ceiling paintings were com­
pleted (10 ovals and 8 rhomboid chiaroscuro 
panels; the latter restored in the 18th Century) 
and 10 teleri on the walls. Certainly the funda­
mental idea goes back to the conception elab- 
orated in the rough illustrations of the Biblia

Pauperum—i.e., the concordance of the Old 
and New Testaments.

It seems almost impossible that in the same 
year the painter should have executed the four 
mythological allegories for the Doges’ Palace, 
of which the most famous is that of “Ariadne, 
Bacchus, and Venus.” All are works of great 
elegance, with an almost academie finishing 
touch. But the real Tintoretto is certainly to 
be found in S. Rocco, where he bears wit- 
ness to his great faith and, like the medieval 
mosaicists, offers an illustrated Bible to the 
crowds of the poor who frequented the benef- 
icent Institution. His deep but independent 
faith in the religious myths, unrestricted by 
any rules of the Counter-Reformation, is ap- 
parent as much in the striking sketch of “The 
Council of Trent” (Turin, private collection), 
executed for the Doge Da Ponte, as in the 
altarpiece of S. Trovaso, executed in 1577 
for Milledonne, a participant and historian of 
the Council, with the semi-nude women who 
tempt St. Anthony.

By 1577 Marietta and Domenico, already 
officers of the painters’ guild, could help their 
father, together with other future artists of the 
close of the 16th and the beginning of the 17th 
Century. Certainly the presence of collabora- 
tors is obvious in two cycles: the eight scenes 
of the “Gonzaga Cycle” (Alte Pinakothek, 
Munich), with vivid scenes of battles, painted 
between 1579 and 1580, and the many paint­
ings for the halls of the Scrutinio and of the 
Maggior Consiglio in the Doges’ Palace, which 
the Republic wanted to adom with new can­
vases after the fire of 1577. It was certainly 
more his wish to finish his immense work in 
the decoration of S. Rocco than it was his ad- 
vanced age that induced the painter to leave 
the canvases of the Doges’ Palace largely to 
his workshop.

In the canvases executed between 1583 and 
1587 for the lower hall of the Scuola Grande 
di S. Rocco, depicting episodes of the life of 
Mary and Christ, Tintoretto follows a new 
direction: light in its most lyrical meaning 
dominates the paintings, dissolving the colour 
in a flash of diaphanous brushstrokes. Space 
is multiplied in unlimited successions of per­
spectives; the scenery at times prevails over 
the human figure, as in the two great works 
in the ground floor hall, with the “St. Mary 
of Egypt” and the “St. Mary Magdalene” im- 
mersed in an incandescent hazy atmosphere in 
which things are animated with a life of their 
own: an invitation to the contemplative life of 
the 70-year-old painter, more than ever lean- 
ing toward the view of man and his destiny 
offered by the Christian faith. A marvelous 
model (in the Louvre) of the “Paradise” for 
the Doges’ Palace and “The Last Supper” of 
S. Giorgio Maggiore, with the incorporeal ap- 
paritions of angelic creatures, finished a few 
months before his death, are proof of Tinto­
retto’s deep spiritual bent. He died in 1594 
and was buried in the church of Madonna 
delFOrto next to his favourite child, Marietta. 
Assessment. Tintoretto was a painter with 

a wholly personal, constantly evolving tech­
nique and vision. Although it is almost certain 
that his family was originally from Lucca, 
Tintoretto (a nickname meaning “little dyer,” 
after his father’s profession of silk dyer, or 
tintore) is considered a Venetian painter, not 
only by birth but because he always lived 
in Venice and because with his innumerable 
works he contributed to creating the face of 
that city. He was not only an exponent of the 
witness to the life of the city, of the sacred 
and profane complex pictorial developments 
of Venetian art, but of the myths of a society 
that formed a part of the dramatic history of 
16th-century Italy.
Tintoretto’s art was much discussed and 

highly appreciated in Venice in the years after 
his death, above all in the acute evaluations of 
Marco Boschini, the great 17th-century critic 
of Venetian painting. Roger de Piles, follow-



ing in the latter’s footsteps, exalted Tintoret­
to’s luministic idiom. But to the 18th Century, 
the closer it drew to 19th-century Neoclas- 
sical rationality, Tintoretto appears excessive 
and too remote from its own sensibility. John 
Ruskin’s romantic enthusiasm inaugurated a 
new attitude toward the art of Tintoretto. And 
modem art historiography is coming to recog- 
nize in him the greatest representative of that 
wide-ranging European movement that was 
Mannerism, interpreted in accordance with 
the great Venetian tradition. (R.Pal./Ed.) 
b i b l i o g r a p h y . For documeiitation of the works 
and an examination of the artist, see Carol Ri- 
dolfi, La vita di Giacopo Robusti dettoil Tintoretto 
(1642), and Le maraviglie dell’arte, 2 vol. (1648; 
rev. by Detley Von Hadeln, 1914-24); Marco Bos- 
chini, La carta del navegar pitoresco (1660; ed. by 
Anna Pallucchini, 1966); and Antonio M. Zanetti, 
Della pittura veneziana ...(1771). At some dis­
tance from the historiography of the 17th Century 
is John Ruskin, The Stones of Venice, 3 vol. 
(1851-53, reprinted 1979; abridged ed., 1960, reis­
sued 1981), which approaches Tintoretto with a 
new interpretation, inaugurating the tradition of 
Anglo-Saxon studies. The following works have 
all contributed to an understanding of Tintoretto: 
Bernhard Berenson, The Venetian Painters o f the 
Renaissance, 3rd ed. (1897); John B, Stoughton 
Holborn, Jacopo Robusti, Called Tintoretto (1907); 
Evelyn M. Phillipps, Tintoretto (1911); Francis
P.B. Osmaston, The Art and Genius of Tintoretto, 
2 vol. (1915); and Eric Newton, Tintoretto (1952, 
reissued 1972). A complete edition of the work of 
Tintoretto is offered in Carlo Bernari and Pier- 
luigi de Vecchi, L ’opera completa del Tintoretto 
(1970).

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

tintype, also called ferrotype, positive pho­
tograph produced by means of a nitrocellulose 
(collodion) solution applied to a thin enam- 
elled black iron plate immediately prior to 
exposure. The tintype, introduced in the mid- 
19th Century, was essentially a Variation on the 
ambrotype, an imitation daguerreotype made 
on glass. Just as the ambrotype was a negative 
whose silver images appeared grayish-white 
and whose dark backing made the clear areas 
of shadows appear dark, so the tintype, actu­
ally negative in its Chemical formation, was 
made to appear positive by the black plate.

In posing and lighting, the populär tintype 
portraits were identical to daguerrotypes; they 
were of the same Standard sizes, and they were 
enclosed in the same type of case. They did 
not approach the brilliancy of daguerrotypes, 
however. By the 1860s the elaborate presen- 
tation of tintypes had been abandoned, and 
the metal sheets were simply inserted in paper 
envelopes, each with a cutout window the size 
of the image. Easy to make and inexpensive 
to purchase, tintypes remained a kind of folk 
art through the 19th Century and were often 
used by sidewalk portraitists at parks, fairs, 
and beaches.
tinware, utilitarian and decorative objects 
made of tinplate and, more rarely, of pure tin. 
Tin was used as an alloy some 30 centuries 
before the birth of Christ, but the earliest 
recorded objects of pure tin appear to be a 
ring and bottle that were found in Egypt and 
date from the 18th dynasty (1567-1320 bc). 
The process of plating sheets of iron and steel 
with tin, though not unknown earlier, was not 
perfected until the early 18th Century. At Pon- 
typool in Wales the Allgood family developed 
a process of rolling sheets of iron and dip- 
ping them into molten tin; the resulting tin­
plate was then worked into various domestic 
and decorative items before being japanned, 
or painted with a heat-resistant varnish (see 
Pontypool ware). Tinware, often with similar 
designs, was produced at centres in France, 
Holland, Germany, and the United States

Punched work, tin coffee pot, from Bucks 
County, Pa., c. 1840; in the Philadelphia 
Museum of Art
By courtesy of the Philadelphia Museum of Art, the Titus C. 
Geesey Collection

throughout the 18th and 19th centuries. See 
also toleware.
Tiobraid Arann (Ireland): see Tipperary.
Tioman, Pulau, island in the South China 
Sea, about 42 mi (68 km) off Kuala Rompin, 
Pahang state, West Malaysia (Malaya). It has 
an area of 53 sq mi (137 sq km) and is 13 mi 
long and 2 to 8 mi wide, with a self-sufficient 
population of fishermen. lts main settlements, 
Kampung Tekek on the west coast and Teluk 
Juara on the east, are linked by a rough, hilly 
track. Gunung (Mt.) Kajang (3,406 ft [1,038 
m]) is the island’s highest point. Tourists visit 
Tioman via Mersing on the mainland to fish, 
swim, and collect coral. Pop. (1980) 1,245.
Tionontati, also called tobacco n ation , or 
tobacco indians, Iroquoian-speaking Indi­
ans formerly living in the mountains south 
of Nottawasaga Bay, in what are now Grey 
and Simcoe counties, Ontario. In 1616 they 
were visited by the French, who called them 
the Tobacco Nation because of their extensive 
cultivation of this plant. They also grew maize 
(corn), beans, squash, and sunflowers; all agri­
cultural work was done by women except for 
the clearing of the fields for planting. Hunting 
and fishing were also practiced, although they 
were of lesser importance. At the time the 
Jesuits established a mission among them in 
1640, the tribe comprised two clans and had 
nine villages. Civil chiefs and councils of el­
ders guided the civil affairs of the villages; war 
chiefs were concerned with military matters.

When the Iroquois attacked the Huron (q.v.) 
in 1648-50, many Huron took refuge with the 
Tionontati; in 1649 the Iroquois attacked one 
of the principal Tionontati villages, massacred 
the inhabitants, and destroyed the mission. 
The Tionontati and the Huron abandoned 
their country and fled to the region South­
west of Lake Superior. The two tribes became 
amalgamated and were known as the Wyan- 
dot (see Wendat).
Tioughnioga Stage, division of Devonian 
rocks and time in North America (the De­
vonian Period began about 395,000,000 years 
ago and lasted about 50,000,000 years); it 
precedes the Taghanic Stage and follows the 
Cazenovian Stage. Rocks of the Tioughnioga 
Stage in New York compose the upper half 
of the Hamilton Group and consist of the 
Kiskatom Redbeds in the eastem part of the 
state, the Panther Mountain Sandstone in the 
central part of the state, and various shales 
to the west, including the Moscow Formation 
and the underlying Ludlowville Formation. 
Limestones of the Tioughnioga Stage occur in 
central and western North America.
tip-cat, also called one-a -cat, outdoor game 
dating back at least to the 17th Century and 
introduced to North America and elsewhere
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by English colonists. The game was widely 
populär in 19th-century Great Britain and in 
early 20th-century North America.

Although there are many varieties of the 
game, all involve a stick about 3 ft (1 m) long, 
used as a bat, and a piece of wood (the cat) 
about 4 in. (10 cm) long, 1 to 2 in. (2.5 to 
5 cm) thick, and tapered at the ends. The cat 
is placed on the ground, struck at one end to 
propel it upward (tipping the cat), and then 
slammed with the stick as far as possible. In 
one version, the batter tries to round the bases, 
as in rounders, before the fielder retrieves the 
cat and throws it back to home base. If a 
batter misses the cat three times or if a fielder 
catches it on a fly, the batter is out. Earlier 
versions of the game are based on guessing 
the distance that the cat is hit, scoring points 
according to the number that comes up on 
a four-sided cat, and running from base to 
base on a large circle while the cat is being 
retrieved. Some authorities consider tip-cat a 
forerunner of rounders and cricket.
Tipasa, modem Algerian village noted for its 
mins; it is located in Blida département on the 
Mediterranean coast 42 miles (68 kilometres) 
west of Algiers. A Phoenician outpost from 
the 5th Century bc, Tipasa later became a 
colony of Latium, then of Rome in the Ist

Ruins of Roman occupation, lé t  and 2nd centuries 
a d , at Tipasa, Alg.
©  Helen Marcus 1981— Photo Researchers, Inc.

and 2nd centuries a d . St. Salsa, according to 
legend, was martyred there in the 4th Cen­
tury, and, after the rivalries between Catholics 
and the Donatist heretics over the sanctity of 
ministers, the town was destroyed at the end 
of the 5th Century. Among its mins are a 
Roman forum, a curia, four thermal baths, a 
theatre, and a large cathedral with nine naves. 
The modern village, founded in 1857, is in 
a vine-growing district. Pop. (1977 prelim.) 
4,621.
tipi (dwelling): see tepee.
Tipitaka (Päli: “Triple Basket”), Sanskrit tri- 
pitaka , the total canon of the Southern schools 
of Buddhism, somewhat pejoratively dubbed 
Hïnayana (Lesser Vehicle) by the self-styled 
Mahäyäna (Greater Vehicle) schools; for the 
latter, the canon constitutes a preliminary 
body of teachings, analogous to the Old Testa­
ment in Christianity. The books of this South­
ern canon were nearly all written in India 
within 500 years of the time of the Buddha 
(between about 500 bc and the beginning of 
the Christian Era). They appeared in two lan­
guages—in Päli within the Theraväda (Way of 
the Elders) school, which now predominates 
in Sri Lanka (Ceylon) and Southeast Asia, 
and in Sanskrit among the Sarvästiväda (Doe-
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trine That All Is Real), Mahäsanghika (Great 
Community), and other schools that did not 
survive the demise of Buddhism in India. The 
Päli texts constitute the entire surviving body 
of literature in that language.

Each school had its own canonical collec­
tion that differed somewhat from others in 
the contents of particular texts, which texts it 
included, and the ordering of texts within the 
canon. There was more agreement on the first 
two sections, the Vinaya Pitaka (Sanskrit and 
Päli: “Basket of Discipline”) and the Sutta 
Pitaka (Päli: “Basket of Discourse”; Sanskrit 
Sütra Pitaka) than on the third, the Abhid- 
hamma Pitaka (Päli: “Basket of Special [or 
Further] Doctrine”; Sanskrit Abhidharma Pi­
taka).

The first of the three, also the earliest and 
smallest, provides for the regulation of monas­
tic life. The second and largest contains the 
Hïnayüna-sutta (Sanskrit sütra) literature— 
i.e., sermons and doctrinal and ethical dis­
courses attributed to the Buddha or, in a few 
cases, to his disciples. (The basic texts pro­
duced by Mahäyäna schools are also called sü- 
tras and are often considered to have been re­
vealed by the Buddha after he had passed into 
Nirväna.) The Abhidhamma (or Abhidharma) 
Pitaka, which was apparently accepted only 
by the Sarvästivädins and the Theravädins— 
and in two quite different forms—is basically 
a schematization of doctrinal material from 
the suttas. All three sections of the canon 
contain, as well, an abundance of legends and 
other narratives.
Tippecanoe, Battle of (Nov. 7, 1811), vic­
tory of a seasoned U.S. expeditionary force 
under Maj. Gen. William Henry Harrison over 
Shawnee Indians led by Tecumseh’s brother 
Laulewasikau (Tenskwatawa), known as the 
Prophet, at Prophetstown, Indian Capital on 
the Tippecanoe River, site of the present town 
of Battle Ground, near Lafayette, Ind. Maj. 
Gen. Harrison, who was on a mission to 
destroy the power of an intertribal defensive 
alliance being promoted by Tecumseh and 
his brother, repelled the Shawnee attack and 
burned the village. Discredited, Laulewasikau 
fled to Canada.
Although the two sides suffered equal losses, 

the battle was widely regarded as a U.S. victory 
and helped establish Harrispn’s national repu­
tation. In the presidential election of 1840, he 
successfully used the slogan, “Tippecanoe and 
Tyler, too!”
Tippecanoe River, river rising in Tippecanoe 
Lake in Kosciusko County, northern Indiana,
U.S., and flowing 166 mi (267 km) gener­
ally Southwest into the Wabash River north 
of Lafayette. Tippecanoe is probably derived 
from the Miami name for buffalo fish. Be­
tween the towns of Buffalo and Brookston on 
the lower course, Lakes Shafer and Freeman 
are impounded by power dams. At the junc­
tion with the Wabash, Gen. William A. Har­
rison defeated the Indians under the brother 
of Tecumseh, known as the Prophet (Nov. 7, 
1811).
Tipperary, Irish tiobraid ä ra n n  (House of 
the Well of Ara), county in Munster province, 
Ireland, occupying a broad strip of country 
between the Rivers Shannon and Suir. With 
an area of 1,643 sq mi (4,254 sq km), it is 
bounded by Counties Offaly and Leix (north), 
Kilkenny (east), Waterford and Cork (south), 
and Limerick, Cläre, and Galway (west). Phys- 
ically, the county may be divided into five 
main areas, each aligned northeast-southwest, 
as follows:

(1) To the east of Lough (lake) Derg is a 
lowland, with Nenagh as its main town. An 
extension of the Irish central lowland, it has 
many medium-sized farms (50 ac [20 ha] and

upward) that concentrate on raising stock for 
sale and some farm crops, mainly oats and 
potatoes. At the lower end of Lough Derg, the 
Arra Mountains rise to 1,517 ft (462 m).

(2) The second area is a mass of hills extend­
ing from the Limerick border and including 
Keeper Hill (2,277 ft), and Silvermines Moun­
tain (1,607 ft) and running northeastward to 
the Devilsbit (1,577 ft) and the Roscrea gap; 
the hill belt is 20 mi (32 km) wide in the 
south. There are many roads and some tiny 
villages in the farmed valleys, the agriculture 
of which is similar to that of the surrounding 
lowlands.

(3) East of these uplands is a corridor 15 mi 
wide through which runs the main Dublin- 
Cork railway. There is a covering of glacial 
drift, and peat bogs appear as minor land­
scape elements between Cashel and Thurles 
in the Golden Vale and in the upper Suir 
Valley. The farms average 60 ac, and cattle 
production for sale predominates. Dairying is 
prominent near Tipperary town.

(4) The Slieveardagh ridge comprises a num­
ber of hills around Fethard and Cashel and 
extends northward to the Nore Valley. The 
region, which has some coal seams, is farmed 
extensively.

(5) The extreme south of the county consists 
mainly of the middle Suir lowlands and those 
of its tributaries, the Tar and the Anner. All 
this lowland is well farmed, with medium- 
sized and large farms averaging 90 ac; dairy­
ing is the main resource. Around this lowland 
are four ranges of mountains, the Galtees, the 
Knockmealdown, the Comeraghs, and Slieve- 
naman.
Prince John gave land in 1185 in south Tip­

perary to Philip de Worcester and in north 
Tipperary to Theobald Walter, who was cre­
ated chief butler (or botiller) of Ireland; thus 
were founded the fortunes of the Butler family. 
In 1328 Edward III made Tipperary a county 
palatine in favour of the earls of Ormonde, 
the title of the Butler family, and throughout 
the late Middle Ages the earls of Ormonde 
were in the forefront of Irish politics. With 
the impeachment of the second duke in 1715, 
the palatine jurisdiction of Tipperary, the last 
of its kind in Ireland, was abolished.

The present-day county is divided into a 
North and a South Riding, with county coun­
cil meetings at Nenagh and Clonmel, respec­
tively; there is only one county manager. In 
the north, Nenagh, Templemore, and Thurles 
are urban districts; in the south, Clonmel is 
a municipal borough, while Carrick-on-Suir, 
Cashel, and Tipperary are urban districts. 
Much of the county’s industry is based on 
the processing of agricultural products. Pop. 
(1981) 135,261.
Tipperary, Irish tiobraid ärann  (“House 
of the Well of Ara”), town and urban district, 
County Tipperary, Ireland. The town grew up 
around a castle erected by Prince John (la­
ter King John) when he was lord of Ireland; 
the outline of the bailey remains. A ehancel 
arch from a 13th-century Augustinian abbey 
still stands. In 1339 the town was burned 
by the O’Briens. New Tipperary was founded 
in 1890, but it was later abandoned. There 
is a monument to the Manchester Martyrs— 
three men executed in Manchester, Eng., in 
1867 for killing a police sergeant during an 
attempted rescue of two political prisoners. 
Pop. (1981) 4,984.
tippet, long, narrow, cloth streamer, usually 
white, worn around the arm above the elbow, 
with the long end hanging down to the knee 
or to the ground. These graceful tippets, worn 
in the late 14th Century by both men and 
women, developed out of the long flaps cre­
ated by the narrow 14th-century sleeve.

In the 15th Century, the designation tippet 
came to signify a long streamer (also called 
liripipe) extending from a hat or hood. Tippet 
may also refer to an 18th-century capelike

or scarflike garment worn around the neck 
and hanging down in front; this tippet could 
be made of gauze, crepe, lace, velvet, fur, or 
feathers. Finally, tippet refers to a long black 
scarf worn over the robe by Anglican and 
Episcopal clergymen. It is made of silk if the

Woman (left) wearing a fur tippet over her walking 
dress, coloured engraving by Heinrich Johann 
Heideloff, 1795
By courtesy of the Victoria and Albert Museum, London

wearer holds a master’s or doctor’s degree; 
otherwise it is made of wool or worsted fabric.
Tippett, Sir Michael (Kemp) (b. Jan. 2, 
1905, London), one of the leading English 
composers of the 20th Century.

Tippett studied composition (1923-28) at the 
Royal College of Music and privately (1930— 
32) with R.O. Morris. After serving as music 
director (1940-51) at Morley College, Lon­
don, he became a radio and television speaker 
for the BBC and active as an orchestral con­
ductor. He was knighted in 1966.

Tippett’s early music was conservative, but 
he spon developed a personal, modemistic id­
iom marked by dissonant counterpoint and 
rhapsodic lyricism. His works include four 
symphonies, string quartets, piano sonatas, the 
oratorio A Child of Our Time (1939-41), and 
the operas The Midsummer Marriage (1946-
52), The Knot Garden (1966-69), and The Ice 
Break (1973-76), for which he wrote his own 
librettos. Tippett’s works were not frequently 
performed in Great Britain until the 1960s. 
Similarly, it was not until the following decade 
that his works were regularly scheduled in the 
United States.
Tippu Sultan, also spelled tipu sultan , 
also called fateh ali tipu , byname tiger 
of mysore (b. 1749-53?, Devanhalli, India— 
d. May 4, 1799, Seringapatam), sultan of 
Mysore, who won fame in the wars of the late 
18th Century in Southern India.
Tippu was instructed in military tactics by 

French officers in the employ of his father, 
Hyder Ali. In 1767 he commanded a corps of 
cavalry against the Maräthäs in the Carnatic 
region of western India, and he fought against 
the Maräthäs on several occasions between 
1775 and 1779. During the second Mysore 
War he defeated Col. John Brathwaite on the 
banks of the Coleroon River (February 1782). 
He succeeded his father in December 1782 
and in 1784 concluded peace with the British 
and assumed the title of sultan. In 1789, how­
ever, he provoked British invasion by attack- 
ing their ally, the raja of Travancore. He held 
the British at bay for more than two years, 
but by the Treaty of Seringapatam (March 
1792) had to eede half his dominions. He 
remained restless and unwisely allowed nego- 
tiations with revolutionary France to become 
known to the British. On this pretext the



govemor-general, Lord Momington (later the 
marquess of Wellesley), launched the fourth 
Mysore War. Seringapatam, Tippu’s Capital, 
was stormed on May 4, 1799, and Tippu died 
leading his troops in the breach.

Tippu was an able general and administrator, 
he retained the loyalty of his Hindu subjects, 
and he had literary tastes. But he was cruel 
to his enemies and lacked the judgment of his 
father.
Tippu Tib, also called m uhammed  bin 
hamid  (b. 1837—d. June 14, 1905, Zanzibar), 
the most famous late 19th-century Arab trader 
in central and eastem Africa, whose ambitious 
plans for state building inevitably clashed with 
those of the sultan of Zanzibar and Belgian 
king Leopold II. The ivory trade, however, ap­
parently remained his chief interest, with his 
state-building and political intrigues serving as 
means to that enterprise.
Tippu Tib’s first trading trip to the interior 

was in the late 1850s or early 1860s, ac­
companied by only a few men. By the late 
1860s he was leading expeditions of 4,000 and 
shortly thereafter began to establish a rather 
loosely organized state in the east and cen­
tral Congo, leaving Katanga to the Nyamwezi 
mier Msiri. Over a large and increasing area 
in the 1870s, he either confirmed chiefs or 
replaced them with loyal regents. His main 
interests, however, were commercial; he estab­
lished a monopoly on elephant hunting, had 
roads built, and began to develop plantations 
around the main Arab settlements, including 
Kasongo on the upper Congo River, where he 
himself settled in 1875.

In 1876-77 he accompanied the British ex- 
plorer Henry M. Stanley partway down the 
Congo River, and later he sent expeditions 
as far as the Aruwimi confluence, 110 miles 
(180 km) downriver of Stanleyville (now Ki- 
sangani). In the early 1880s he threw in his 
lot with Sultan Barghash of Zanzibar, who 
hoped to use him to extend Arab influence 
in the Congo against the threat of Leopold’s 
International Association of the Congo (the 
king’s private development enterprise). Tippu 
Tib returned to Stanley Falls in 1883 to try 
to take over as much of the Congo Basin as 
possible on behalf of Barghash. He remained 
in the Congo until 1886, when he again went 
to Zanzibar with more ivory.

By that time Leopold’s claim to the Congo 
Basin had been recognized by other European 
nations, and Tippu Tib had apparently decided 
that an accommodation with the International 
Association was inevitable. In February 1887 
he signed an agreement making him govemor 
of the district of the Falls in the Congo Free 
State. It proved to be an impossible position: 
the Europeans expected him to keep all the 
Arab traders in the area under control but 
would not allow him the necessary weapons, 
and many Arabs resented his alliance with 
the Europeans against them. In April 1890 he 
left the Falls for the last time and retumed to 
Zanzibar.
Tiradentes Conspiracy (1789), plot orga­
nized in the Captaincy of Minas Gerais, Brazil, 
against the Portuguese colonial regime by the 
Brazilian patriot Joaquim José da Silva Xavier, 
nicknamed Tiradentes (“Tooth Puller”), be­
cause one of his occupations was dentistry. 
The uprising, precursory to the Brazilian in­
dependence movement, was foiled when he 
was captured the next year; in 1792 he was 
executed.
Tïrah, mountainous tract in west-central 
North-West Frontier province, Pakistan. It lies 
on the Afghanistan-Pakistan border between 
the Khyber Pass and Khanki Valley, inhab­
ited mainly by Afridï and Orakzay Pashtun 
tribes. Tïrah comprises a rugged area of 600- 
700 square miles (1,550-1,800 square km), 
watered by the Mastüra (one of the main trib­
utaries of the Bära River), the Khanki, and the

Khurmäna rivers, all of which rise within a 
few miles of Mount Mitta (12,470 feet [3,801 
m]) in the Spin Range. At Mount Mitta the 
Spin Range splits into several branches be­
tween which lie the valleys of Tïrah at ele- 
vations of 5,000-7,000 feet (1,500-2,100 m). 
The principal valleys are the Khanki, Mas­
türa, Maidän, Räjgal, Warän, and Bära.

Tïrah is chiefly notable as the scene of the 
campaign (1897-98) in which the Afridï rose 
in a jihad (holy war) against the British, cap­
tured the Khyber posts, and attacked forts 
near Peshäwar. In the hardest campaign since 
the Second Afghan War, 40,000 British and 
Indian troops were dispatched into Tïrah. The 
main body of troops stormed Dargai, moving 
from Shinäwari in the Mïranzai Valley, over- 
ran all of Tïrah, and retook the Khyber posts 
without Opposition.
Tiranë, Italian Tirana , city, Capital of Al- 
bania, lying 17 miles (27 km) east of the 
Adriatic coast on the Ishm River, at the end 
of a fertile plain. It was founded in the early 
17'th Century by a Turkish general, Barkinzade 
Süleyman Pa§a, who is said to have built a 
mosque, a bathhouse, and a bakery in order 
to attract settlement. The town gradually be­
came a trading centre at a junction of roads 
and caravan trails. It was chosen Capital of 
Albania in 1920 by a congress at Lushnjë. 
Under King Zog I (reigned 1928-39), Italian 
architects were employed to replan the city. 
The focus is Skanderbeg Square, whose Ete- 
hem Bey Mosque (1819) is now flanked by 
the Soviet-built House of Culture. Nearby is 
the State University of Tiranë. The old city 
Stretches to the east and north of the main 
square and features alehouses and old archi­
tecture. Tiranë has museums, a national in- 
stitute of folklore, a national theatre, and a 
concert hall. Skanderbeg Square has a large 
statue of Skanderbeg (Gjergj Kastrioti, the 
Albanian national hero). The inhabitants of 
Tiranë are mostly Muslim.

Following the successive Italian and Ger­
man occupations (1939-44), a Communist 
People’s Republic was proclaimed in Tiranë 
on Jan. 11, 1946. After World War II the 
city expanded considerably with Soviet and 
Chinese assistance. Hydroelectric and thermal 
powër plants were completed in 1951, and 
Tiranë ranks now as the nation’s largest city 
and main industrial centre, with metalwork- 
ing, tractor repair, food processing, and the 
manufacture of textiles, pharmaceuticals, cos- 
metics, dyes, glass, and porcelain. Coal mines 
operate nearby, and there are rail Connections 
to Durrës and Lag, and an international air­
port. Pop. (1983 est.) 206,100.
Tiraspol, city, Moldavian Soviet Socialist Re­
public, on the Dnestr River and the Odessa- 
Kishinyov railway. It was founded in 1795 
alongside a fortress built in 1792. From 1929 
to 1940, it was the Capital of the then Mol­
davian Autonomous S.S.R. Occupied by Ger-
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many in 1941, Tiraspol was retaken by the 
Soviets in 1944. Although the centre of an 
agricultural area, it is well-industrialized, pro­
ducing wines, spirits, foodstuffs, textiles, car- 
pets, glass, fumiture, and electrical equipment; 
it also has a teacher-training institute. Pop. 
(1986 est.) 166,000.
tire, also spelled tyre, the outer circumfer- 
ence portion of a wheel, which rolls on the 
ground or on a track prepared for it. Railway- 
vehicle wheels usually have hard steel tires, 
which together with the hard steel rail give 
high endurance and low rolling resistance. The 
common tire for the exterior rim of nonmotor 
road vehicles, which serves to hold together 
the parts of the wheel, is ordinarily made of 
steel or iron in the form of a flat hoop fit- 
ted tightly over the exterior of the wheel. Its 
chief attributes are strength, durability, and 
resistance to wear. On airplanes, bicycles, au­
tomobiles, and other motor-driven vehicles in 
which freedom from shock is sought, pneu- 
matic mbber tires are almost universally used. 
Solid mbber tires are employed mostly on 
industrial trucks of the type that are used to 
move goods in warehouses and factories.

Rubber tires are of two types: (1) solid, or 
cushion, tires, in which the mbber portion 
functions to carry the load, to absorb shocks, 
and to resist cutting and abrasion; and (2) 
pneumatic tires, in which the load is carried 
and the shocks are absorbed mainly by the 
compressed air. The stmcture of the pneu­
matic tire is designed to provide a nonex- 
tensible but flexible cover with impermeable 
lining to contain and restrain the compressed 
air. This cover is provided with a mbber tread 
portion designed to withstand the cutting and 
abrasive wear of road contact and to protect 
the tire against puncture and loss of air. Such 
a stmcture has, as distinct from a solid mbber

or cushion tire, no capacity in itself either 
to carry load or absorb shocks. It is entirely 
dependent on the contained compressed air 
to enable it to function, and it is therefore 
correctly named a pneumatic tire.

Solid tires. Introduced in 1881 on the 
wheels of hansom cabs in London and for­
merly used for many types of road vehicles, 
solid tires disappeared from highways, mostly 
because of legislation that discouraged their 
use because they were hard on roads. Large 
sizes were supplanted by large pneumatic tires 
(tmck and bus casings), but small solid tires 
came to be used extensively on industrial 
tmcks and tractors. Some of these are made 
with metal base bands to which the mb­
ber (and in some cases, rubbery Polyurethane 
compositions) is firmly attached. These bands 
are the full width of the base of the tire and 
are often dovetailed to secure firm anchorage 
of a hard mbber constituting the main por­
tion of the tire. Altematively, the soft mbber

Statue of Skanderbeg (Gjergj Kastrioti) on Skanderbeg Square, Tiranë
©Eastfoto
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may be adhered directly to the base by means 
of either brass plating or an adhesive layer. 
This type of tire is forced over the periphery 
of the wheel in a hydraulic press and remains

Basic types of automobile tire
From Consumer Reports Buying Guide Issue 1972, by permission

fixed for the period of its life. In other cases, 
the tire is vulcanized directly to the rim of a 
metal wheel instead of to a separate band.

Cushion tires. There are a number of vari­
ations of the solid tire that are designed to 
provide greater deflection under load and in­
creased cushioning against shocks. These ob- 
jectives are attained by the use of softer rubber 
compounds and by molding cavities in the 
tire.

Pneumatic tires. The first patent for a 
pneumatic tire, taken out by Robert William 
Thomson in England in 1845, showed a non- 
stretchable outer cover and an inner tube 
of rubber to hold air. Although a set of 
Thomson’s “Aerial Wheels” ran for 1,200 
miles on an English brougham, the same in- 
ventor’s solid-rubber tires were more populär; 
and thus, fór almost half a Century, air-filled 
tires were forgotten. The growing popularity 
of the bicycle in the latter half of the 19th 
Century revived interest in tire design, and in 
1888 John Boyd Dunlop, a veterinary surgeon 
of Belfast, obtained patents on a pneumatic 
tire for bicycles. Pneumatic tires were first ap­
plied to motor vehicles by the French rubber 
manufacturer Michelin & Cie. For more than 
60 years, pneumatic tires had inner tubes to 
contain the compressed air and outer casings 
to protect the inner tubes and provide trac- 
tion. In the 1950s, however, puncture-seaÜng, 
tubeless tires became Standard equipment on 
most new automobiles.

In the early 1970s there were three main types 
of tubeless tires: the conventional bias-ply, the 
belted bias-ply, and the belted radial-ply. The 
ply of a tire refers to the way in which the 
cords in the inner carcass or foundation struc­
ture are laid. As shown in the illustration, the 
cords in a bias-ply tire are laid at an angle 
of about 55 degrees to the wheel axle and the 
cords in successive layers (two or four) cross 
one another; in a radial-ply tire, the cords ran 
parallel to the axle. The cords in conventional 
and old-style bias-ply tires are either rubber- 
ized fabric or, as in the other two types, ny­
lon, rayon, or polyester. In the bias-ply belted 
tires, the beits, which encircle the tire between 
the tread and the plies, are fibreglass, whereas 
the radial-ply belted tires have steel wire-mesh 
beits.

Belted-bias tires are more expensive than 
conventional tires, but they are reputed to 
give about 20 percent longer tread life, to 
have better resistance to blowouts, to reduce 
stopping distance in braking, and to provide 
increased gasoline mileage. Although their use 
required minor adjustments by automobile 
manufacturers, in the early 1970s they were 
increasingly supplanting the older type in the 
United States, while in Europe radial tires 
were already Standard equipment. Radial tires 
provide better steering characteristics and less 
rolling resistance than the bias-ply tires, tend 
to ran cooler, are safer in bad weather, and 
are said to give considerably more mileage. 
They are more expensive than bias-ply tires, 
have a slightly hard riding quality, and require 
substantial modifications of the suspension 
system on the ears on which they are used.

Snow tires, having an extra-deep tread, are

reputed to have 50 percent more pulling abil­
ity than regulär tires on loosely packed snow 
and nearly 30 percent more on glare ice. In 
stopping on glare ice, however, snow tires have 
no advantage over regulär tires; tire chains or 
studded tires are best for ice surfaces. Studded 
tires usually have about 100 studs tipped with

tungsten Carbide which contact the road as 
the tire rotates. Because of the damage they 
are said to cause road surfaces, they are pro- 
hibited in certain localities.
Tiresias, in Greek mythology, a blind Theban 
seer. In the Odyssey he retained his prophetic 
gifts even in the underworld, where the hero 
Odysseus was sent to consult him. At Thebes 
he played an active part in the tragic events 
concerning Laius, the king of Thebes, and his 
son Oedipus (q. v.). Later legend told that he 
lived for seven (or nine) generations, dying af­
ter the expedition of the Seven Against Thebes 
(q.v.), and that he had once been tumed into 
a woman as the result of killing the female of 
two coupling snakes; on killing the male he 
regained his own sex. His blindness was var- 
iously explained. One theory was that it was 
a punishment for revealing the secrets of the 
gods, which he had leamed from his mother, 
the nymph Chariclo. Another theory was that 
he enraged Hera, who had contended to her 
husband, Zeus, that women had less pleasure 
in love than men, by telling her that love gave 
women 10 times more pleasure than it gave 
men. Hera thereupon strack him blind, but 
Zeus gave him the gift of prophecy. A third 
explanation was that Tiresias was blinded by 
Athena because he had watched her undress- 
ing to bathe.

The figure of Tiresias recurs in European lit­
erature, both as prophet and as man-woman, 
as in Guillaume Apollinaire’s surrealist play 
Les Mamelles de Tirésias (first performed 
1917) and T.S. Eliot’s The Waste Land (1922).
Tirgovi§te, city, Capital of Dimbovija jude{ 
(district), south central Romania. It is situated 
on the Ialomija River, in the southeasterri 
Transylvanian Alps (Southem Carpathians), 
50 mi (80 km) northwest of Bucharest. Tirgo- 
vi§te was the Capital of feudal Walachia from 
the 14th to the 17th Century. Monuments in­
clude a 16th-century watchtower and a 17th- 
century church founded by Vasile Lupu. The 
city has become a centre of the oil industry, 
with a refinery, oil-field-equipment works, and 
many new residential buildings. Tirgovi§te has 
a rare-books museum that was the former res- 
idence of Princess Safta; its exhibits trace the 
history of printing in Romania from 1508 and 
contain manuscripts and maps, as well as rare 
books. An archaeological museum contains ar- 
tifacts from the Stone and Iron Ages and from 
the Greek, Roman, and Dacian occupations. 
The writer’s museum commemorates the writ­
ers of Tirgovi§te. The workshop of Gheorghe 
Petra§cu, the painter, is located there. The 
head of Michael the Brave (Mihai Vitcazul) 
(1558-1601) was brought to the 15th Century 
Dehaul Monastery in Tirgovi§te after his mur­
der in Transylvania. Railway connections and 
highways radiate from Tirgovi§te throughout 
the district. Pop. (1982 est.) 77,530.
Tirgu Jiu, city, Capital of Goij jude{ (district), 
southwestem Romania, on the Jiu River. For­
merly a Roman settlement, Tirgu Jiu was the 
property of boyars until the 19th Century. After 
World War II, the city developed rapidly from 
an agricultural market town into an industrial

centre producing timber, clothing, cigarettes, 
and foodstuffs. It lies in the southem part 
of the Petro§ani Depression, and there are 
open-cut coal-mining operations in the area 
and oil wells south of the city. The Jiu Valley 
was the scene of heavy fighting in World War 
I (especially in 1916) and World War II. The 
city park contains a monument to Romanian 
heroes of World War I by the sculptor Con- 
stantin Bräncu§i (1876-1957), who was born 
in Hobija village. The city also has a museum 
of Bräncu§i’s artwork. Railway connections 
and highways extend through the city. Pop. 
(1982 est.) 76,864.
Tirgu Mure§, Hungarian marosväsärhe- 
ly, city, Capital of Mure§yWe£ (district), north 
central Romania. It is in the valley of the 
Mure§ River, in the southeastem part of the 
Transylvanian Plain. First mentioned in the 
14th Century, it was a cattle and crop mar­
ket town called Neumarkt by the Germans,

The Roses’ Square in Tirgu Mure§, Romania
By courtesy of Editura Enciclopedica Romana

Agropolis by Greek traders, and Marosvä- 
särhely by the Magyars. In the 15th Century 
it had 30 guilds. The 18th- and 19th-century 
mathematician Farkas Bolyai lived in Tirgu 
Mure§, and his son, the mathematician Jänos 
Bolyai, was bom there.

Tirgu Mure§ is an important cultural centre 
in the heart of the Magyar and German mi- 
nority area and was the administrative Capital 
of the former Mure§ Magyar Autonomous 
Region. There is a state theatre with Mägyar 
and Romanian sections, a Szekler song and 
dance ensemble, and theatre, teacher-training, 
and medical-pharmaceutical institutes. The 
Teleki-Bolyai Library, founded at the end of 
the 18th Century by Count Samuel Teleki, 
chancellor of Transylvania, contains a large 
collection of first editions, rarities, and impor­
tant manuscripts documenting Transylvanian 
history, as well as mathematical and scientific 
works. The Palace of Culture houses many 
activities; its stained-glass Windows depict his­
torical scenes.

The city’s greatest growth has been in the 
20th Century. It has a sugar refinery, a ni- 
trogenous fertilizer works using natural-gas 
by-products, and factories producing fumi­
ture, clothing, leather goods, and processed 
foods. New residential districts at Oancea and 
Meri§ani contrast with surviving old buildings. 
Pop. (1982 est.) 143,128.
Tirgu-Neamt, town, Neanft jude{ (district), 
northeastem Romania, on the NeamJ River. 
It has long been a local market centre and 
a major focus of culture in Moldavia. West 
of the town is NeamJ Monastery, founded by 
Stephen (§tefan) the Great in 1497. On the 
north bank of the Neamftil stands the Fortress 
of Neam{, founded in the late 14th Century 
and now a national historical monument. To 
the west, Agapia Monastery, founded in 1585, 
has murals by the painter Nicolae Grigorescu. 
Textiles are among the town’s manufactures. 
Pop. (1982 est.) 17,522.
Tirhaka (Egyptian king): see Taharqa.



Tirich Mir, highest peak (25,230 ft [7,690 
m]) in the Hindu Kush mountain system, 
lying 155 mi (249 km) north of Peshäwar, 
Pak., in the North-West Frontier Province 
near Afghanistan. The Upper Tirich Glacier 
basin is formed by Tirich Mir East, Tirich Mir 
(the main summit), peaks to the west, and an­
other group to the north; these peaks form a 
horseshoe-like semicircle. High precipices rise 
over the Lower Tirich Glacier and are consid­
ered avalanche threats by climbers. The first 
recorded ascent of Tirich Mir was made by 
Norwegians in July 1950.
Tiridates, Parthian tyrd t , name of Parthian 
rulers, grouped below chronologically and in­
dicated by the Symbol • .
• Tiridates II (fl. late Ist Century bc), Arsacid 
prince of the Parthian Empire who revolted 
against King Phraates IV and drove him into 
exile (32 bc) among the Scythians. The next 
year Phraates retumed, and Tiridates fled to 
Syria, taking Phraates’ son as hostage. The Ro­
man emperor Augustus retumed the son, but 
not Tiridates, to Phraates. In the spring of 26, 
Tiridates launched an unsuccessful invasion 
of Mesopotamia, and he may have retumed 
to Mesopotamia early in 25. Augustus, preoc- 
cupied with Spanish affairs, had no more use 
for Tiridates. By May of 25, Phraates seems 
to have regained power.
• Tiridates III (fl. early Ist Century a d ), 
grandson of the Parthian king Phraates IV and 
an unsuccessful contender for the Parthian 
throne. He was captured by the Romans, taken 
to Rome as a hostage, and educated there. In 
ad  35 the Roman emperor Tiberius sent him 
and an army under Lucius Vitellius, govemor 
of Syria, against the Parthian mier Artabanus 
III, hoping to place Tiridates on the Parthian 
throne. The Romans entered Seleucia, and 
Tiridates was crowned king. In 36, however, 
Artabanus III retumed to Mesopotamia, and 
Tiridates fled to Syria.
Tirmidhï, at-, in full abü cIsä muham-
MAD IBN ‘ÏSA IBN SAWRAH IBN SHADDÄD AT-
tirmidhï (d. c. 892), Arab scholar and au­
thor of one of the six canonical collections 
of spoken traditions (hadith) attributed to the 
Prophet Muhammad.
The life of at-Tirmidhï is poorly documented. 

He journeyed to Khoräsän, to Iraq, and to 
the Hejaz in search of material for his collec­
tion and studied with such renowned scholars 
of Hadith as Ahmad ibn Hanbal, al-Bukhäri, 
and Abü Dä'üd as-Sijistäni.

His canonical collection al-Jämt as-$ahïtj 
(“The Sound Collections”) includes every spo­
ken tradition that had ever been used to 
support a legal decision, as well as material 
relating to theological questions, to religious 
practice, and to populär belief and custom. Of 
special interest in this work are the author’s 
critical remarks on the links in the chains of 
transmission (isnäds).
In the Kitäb ash-shamäil (“Book of Good 

Qualities”), at-Tirmidhï presented those ha- 
diths specifically commenting on the character 
and life of Muhammad.
Tirnovo (Bulgaria): see Veliko Tümovo.
Tiro, Prosper: see Prosper of Aquitaine, 
Saint.
Tirol, also spelled tyrol, Bundesland (federal 
province), westem Austria, consisting of North 
Tirol (Nordtirol) and East Tirol (Osttirol). It is 
bounded by Germany on the north, by Bun­
desländer Salzburg and Kärnten (Carinthia) 
on the east, by Vorarlberg on the west, and 
by Italy on the south. Tirol (area 4,883 sq mi 
[12,647 sq km]) is wholly Alpine in character. 
North Tirol is traversed from Southwest to 
northeast by the Inn River, and East Tirol is 
drained by the Drava (Drau) River. The Lech­
taler Alps lie between the Lech and the Inn 
rivers in the northwest, while the rugged and

barren Karwendel and Kaiser ranges of the 
Limestone Alps extend across the north and 
northeast. The Silvretta, Ötztaler, Stubaier, 
Tuxer, Zillertaler, and Hohe Tauern ranges of 
the Central Alps extend across the southem 
part of the state. Although the loftiest peak 
in the Austrian Tirol, the Wildspitze (12,382 
ft [3,774 m]), is in the Ötztaler Alps and its 
highest parts are covered by glaciers, the Cen­
tral Alps generally are less mgged than the 
Limestone Alps, and much of their original 
wood cover has been cleared for pasture. Their 
terrain is ideal for skiing. In the eastem part 
of North Tirol are the slate mountains of the 
Kitzbüheler Alps, and the Lienz Dolomites 
rise in East Tirol. The mountain groups are 
separated by the Inn Valley and by lower 
Stretches and passes, the most important of 
which are the Arlberg Pass in the west and the 
Brenner in the south.

Tirol originated as a family name, derived 
from a castle near Meran (now Merano, Italy). 
By ad 1150 scions of the family were counts 
and bailiwicks (land agents) for the bishops of 
Trent. In 1248 the counts of Tirol acquired 
extensive lands from the bishop of Brixen 
(Bressanone, Italy) and by 1271 had practi- 
cally replaced the ecclesiastical power in the 
area. In 1342 the Holy Roman emperor Louis 
IV the Bavarian married Margaret Maultasch 
(Margaret of Carinthia), heiress to the Tirol, 
to his son after declaring her marriage to a 
member of the House of Luxembourg null. 
In 1363, however, Margaret’s death left the 
Tirol, by previous arrangement, to the Habs- 
burgs, who retained it until 1918. At first the 
Tirol was held by a junior branch, but it was 
united with the main Austrian possessions in 
1665. Independent-minded Tirolese rose in 
1525, when Protestantism was strong there, 
and again in 1809, when French and Bavarian 
rule proved irksome. The Counter-Reforma­
tion effectively Catholicized the Tirol after the 
first incident. In 1617 the area’s strategie im­
portance in linking Italy and Germany made 
it a bargaining counter between the Austrian 
archduke Ferdinand (later Holy Roman em­
peror as Ferdinand II), who wanted the impe­
rial crown, and his cousin and potential rival 
Philip III of Spain, who received the Tirol in 
retum for standing down. After World War I, 
Italy obtained the southem Tirol, with its siz- 
able German-speaking majority, and retained 
it after World War II, despite objections by 
Austria.

Population distribution in the Tirol of mod­
ern Austria is uneven, with the highest con- 
centrations in the Inn and Drava valleys. The 
principal towns are Innsbmck (the Capital), 
Kufstein, Lienz, and Solbad Hall (qq.v.). The 
largely rural population is engaged primarily 
in pasture farming, cattle and livestock rais- 
ing, dairy farming, and forestry. Wheat and 
rye are grown in the Inn Valley. There is some 
mining (salt, copper, magnesite), and most of 
the industries are small and highly specialized 
enterprises, some of long tradition, such as the 
textile mills of Innsbmck. Since World War 
II, Chemical, pharmaceutical, and electrotech- 
nical industries have been developed. Alpine 
health and winter-sports resorts support a vig­
orous tourist trade. Most road and rail traffic 
follows the Inn Valley, the Brenner Pass road, 
and the Drava Valley. Pop. (1985 est.) 586,- 
663.
TIROS, in full TELEVISION AND INFRA­
RED Observation SATELLiTE, any of a series 
of U.S. meteorological satellites, the first of 
which was launched on April 1, 1960. The 
TIROS satellites comprised the first world- 
wide weather Observation system. Equipped 
with specially designed miniature television 
Cameras, infrared detectors, and videotape 
recorders, they were able to provide global 
weather coverage at 24-hour intervals. The 
cloud-cover pictures transmitted by the TIROS 
craft enabled meteorologists to track, forecast,
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and analyze storms. From 1969, a series of 
advanced weather satellites known as Nimbus 
largely supplanted TIROS.
Tirpitz, Alfred von, original name alfred 
tirpitz (b. March 19, 1849, Küstrin, Pms­
sia—d. March 6, 1930, Ebenhausen, near Mu­
nich), German admiral, the chief builder of 
the German Navy in the 17 years preceding 
World War I and a dominant personality of 
the emperor William II’s reign. He was enno-

Tirpitz, 1915
By courtesy of the Archiv fur Kunst und Geschichte, Berlin

bled in 1900 and attained the rank of admiral 
in 1903 and that of grand admiral in 1911; he 
retired in 1916.
Early career and rise to power. Tirpitz was 

the son of a Prussian civil servant. He en- 
listed in the Pmssian Navy as a midshipman 
in 1865, attended the Kiel Naval School, 
and was commissioned in 1869. After serving 
as commander of a torpedo-boat flotilla and 
as inspector general of the torpedo fleet, he 
demonstrated his technical ability and devised 
the tactical principles that were developed sys- 
tematically when he became chief of staff of 
the Navy High Command. Promoted to rear 
admiral in 1895, Tirpitz was sent to command 
the German cruiser squadron in East Asia 
from 1896 to 1897 and selected Tsingtao as a 
future German naval base in China. In June 
1897 Tirpitz became secretary of state of the 
Imperial Navy Department, an appointment 
that marked the beginning of his two-decade 
buildup of the German fleet in close collabo- 
ration with Emperor William II.

In 1898 Tirpitz introduced the First Fleet 
Act, for the reorganization of Germany’s sea 
power. This law provided for an active navy 
consisting of 1 flagship, 16 battleships, 8 ar- 
moured coastal ships, and a force of 9 large 
and 26 small cruisers to be ready by 1904. 
Such a navy was regarded as strong enough 
for limited offensives in a war against France 
and Russia. While the 1898 act was designed 
to meet the need for a high-seas battle fleet, 
Tirpitz’s Second Fleet Act of 1900 laid down 
an ambitious program—to build a larger and 
more modem oceangoing fleet—that the navy 
was never able to practically fulfill. This law 
set 1917 as the year of completion for an 
active navy of 2 flagships, 36 battleships, 11 
large cruisers, and 34 small cruisers. Tirpitz 
knew how to stimulate public interest in a big- 
ger navy, and, as secretary of state from 1897, 
he displayed great skill as a parliamentarian. 
Tirpitz was ennobled in 1900 and awarded 
the Order of the Black Eagle; and in 1911 he 
rose to the rank of grand admiral.
In the meantime not even the 1900 navy law 

had evoked any significant political response
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in Britain. The reactions were late in coming: 
not until the British formed their alliances of 
1904 (with France) and 1907 (with Russia) 
and launched the “Dreadnought” (1906) in an 
effort to score an important technical advan- 
tage by constructing oversized Capital ships. 
Their building program tumed out to be a 
miscalculation, however, because not only all 
the other great powers but even many coun­
tries with small navies such as Chile and 
Turkey immediately followed suit. Neverthe­
less, because Britain had had a head start since 
1905, when it had an edge of seven Capital 
ships over its principal rival, Germany, and 
because of rapidly increasing British and de- 
clining German construction, there were 49 
British battleships either in service or being 
built in 1914 as against 29 German vessels of 
the same type.

Critique of Tirpitz’s policy. The decisive 
question in considering Tirpitz’s objectives is 
whether it was good policy to augment the 
navy laws to the point where they could not 
be implemented and must inevitably result in 
political difficulties. From 1900 onward, when 
the so-called Risikoflotte (“risk fleet”—i.e., a 
deterrent for potential attackers) was estab­
lished under the second navy law, it became 
obvious that the navy was intended not only 
for actual defense, but also as an alliance asset 
in time of peace. The Emperor and Tirpitz 
hoped to be able, through mounting finan­
cial and military pressure, to force Britain 
to loosen its alliances. But when the British 
war minister Lord Haldane finally arrived 
in Berlin in 1912 for talks, political conces- 
sions were no longer obtainable from Britain. 
By that time Germany had discontinued its 
four-per-year naval vessel production rate and 
had abandoned the naval armament race with 
Britain. Thus, Tirpitz’s naval policy was no 
longer an actual threat, but it may have con­
tinued to play such a role in the minds of the 
British public.

Tragically, the incipient détente between Ger­
many and England had advanced no further by 
July 1914, when war was declared. However 
eagerly Tirpitz may have wanted the high-seas 
fleet to go into action in World War I, he was 
forced to realize that, given the vastly superior 
naval strength of the Allies, his policy of naval 
deterrence had failed and that the conditions 
for a decision at sea were unfavourable to 
Germany. Even unlimited submarine warfare, 
which he favoured but for which the neces­
sary vessels had still to be built, could no 
longer have had any more than a temporary 
impact. Faced with mounting Opposition, Tir­
pitz drew the correct conclusion from the fail- 
ure of his plans by resigning in March 1916. 
With anxiety he saw the loss of morale on 
the home front; he thus became cofounder of 
the patriotic rallying movement known as the 
Fatherland Party, which, however, made only 
a small impact on an increasingly war-weary 
nation. Once again Tirpitz sat in the Reich­
stag, from 1924 to 1928 as a deputy of the 
German National People’s Party. But, as cir- 
cumstances had changed completely, he had 
lost the power to persuade. He retired to Up­
per Bavaria, where he died, at Ebenhausen, in 
1930.
Assessment. Tirpitz was, by the Standards 

of his time, a modem naval officer. He pos- 
sessed a sound knowledge of the world, a 
dedicated mind, and an active interest in tech- 
nology, and he was a brilliant organizer. He 
was obsessed by his work; he therefore tended 
to be biassed and, once he had enunciated 
his principles, raised them to the status of a 
doctrine. The continuous and steady imple- 
mentation of the naval laws took priority over 
other technical, tactical, and political consid- 
erations. Naval constmction and its impact 
were to determine how the navy was to be

used and hence its political value and not vice 
versa. With the largest German navy, which 
under him became the world’s second largest, 
Tirpitz forged an efficiënt military weapon 
that did not see the action for which it was 
intended in the war and finally collapsed from 
within. (W.C.H.)
b i b l i o g r a p h y . Alfred von Tirpitz, E rin n eru n gen  
(1919; M y  M em o irs , 2 vol., 1919), and P o litisch e  
D o k u m e n te , 2 vol. (1924-26), were composed and 
published by Tirpitz to justify himself. Ulrich von 
Hasseil, T irp itz ,  sein  L eben  u n d  W irken  (1920), is 
the first Tirpitz biography based on family papers. 
More recent studies of Imperial German naval 
policy include Walther Hubatsch, D ie  A era  T ir­
p i t z  (1955) and D er A d m ira ls ta b  (1958); Wilhelm 
Schuessler (ed.), W eltm ach tstreben  u n d  F lo tten bau  
(1956); and Jonathan Steinberg, Yester  d a y ’s  D e ­
terren t: T ir p i tz  a n d  th e  B irth  o f  th e  G erm an  B a ttle  
F le e t (1965).
Tirreno, Mare (Europe): see Tyrrhenian Sea.
Tirso de Molina, pseudonym of Ga b r ie l  
t é l l e z  (b. March 9?, 1584, Madrid—d. March 
12, 1648, Soria, Spain), Spanish dramatist, the 
leading follower of Lope de Vega.

Tirso studied at the University of Alcalä and 
in 1601 was professed in the Mercedarian Or­
der. As the order’s official historian he wrote 
Historia general de la orden de la Merced 
in 1637. He was also a theologian of repute. 
Guided to drama by an inbom sense of the 
theatrical and inspired by the achievements of 
Lope de Vega, creator of the Spanish Come­
dia, he wrote to the “free-and-easy” prescrip- 
tions that Lope had propounded for dramatic 
constmction. Sometimes he accentuated the 
religious and philosophical aspects that at- 
tracted his theological interest; at other times 
he drew on his own topographical and histor­
ical knowledge, gained while travelling for his 
order through Spain, Portugal, and the West 
Indies. Sometimes he borrowed from the vast 
common stock of Spanish stage material; at 
other times he relied on his fantastic imagina- 
tion.

Three of his dramas appeared in his Cigar- 
rales de Toledo (1621; “Weekend Retreats of 
Toledo”), a set of verses, tales, plays, and crit­
ical observations that, arranged after the Ital­
ian fashion in a picturesque framework, affect 
to provide a series of summer recreations for 
a group of friends. Otherwise his extant out­
put of about 80 dramas—a fragment of the 
whole—was published chiefly in five Partes 
between 1627 and 1636. The second part 
presents apparently insoluble problems of au- 
thenticity, and the authorship of certain other 
of his plays outside this part has also been 
disputed.

The most powerful dramas associated with 
his name are two tragedies, El burlador de 
Sevilla (“The Seducer of Seville”) and El con- 
denado por desconjiado (1635; The Doubted 
Damned, 1956). The first introduced into lit­
erature the hero-villain Don Juan, derived 
from populär legends but recreated with origi- 
nality. El condenado por desconfiado concerns 
a theological paradox: the case of a notorious 
evildoer who has kept and developed the little 
faith he had, and who is granted salvation by 
an act of divine grace, contrasted with the 
example of a hitherto good-living hermit, eter- 
nally damned for allowing his one-time faith 
to shrivel.

Tirso was at his best when portraying the 
psychological conflicts and contradictions in­
volved in his master characters. Antona Gar- 
da  (1635) is notable for its objective analysis 
of mob emotion; La prudencia en la mujer 
(1634; “Pmdence in Woman”) has insights 
into ancient regional strife; and the biblical 
La venganza de Tamar (1634) has violently 
realistic scenes.
When inspired, he could dramatize person­

ality and make his best characters memorable 
as individuals. He was more stark and daring 
than Lope but less ingenious, more spiritu-

ally independent and more poetic than Pedro 
Calderón de la Barca. Where he approximated 
to the Golden Age norm, his plays of types 
and manners, such as El vergonzoso en palacio 
(written 1611, published 1621; “The Bashful 
Man in the Palace”) were animated, varied in 
mood, and usually lyrical. But his style was 
erratic and sometimes trite. In pure comedy 
he excelled in cloak-and-sword situations; and 
in, for example, Don Gil de las calzas verdes 
(1635; “Don Gil of the Green Stockings”), he 
manipulated a complex, rapidly moving plot 
with vitality. He is famous in both tragedy 
and comedy. Naturalness in diction led him 
to avoid affectations. At his greatest, in com­
edy he rivalled his peers, and in tragedy he 
towered above all.
tïrtha, in Hinduism, a holy river, mountain, 
or other place made sacred through associa­
tion with a deity or saint. The word tïrtha 
means literally “river ford,” and, by extension, 
a sacred spot. Honoured as the seven hoffest 
Hindu cities are Käsl (modern Väränasi, Uttar 
Pradesh), the centre of Siva (Shiva) worship, 
Ayodhyä (Oudh, inUttar Pradesh), birthplace 
of the god Räma; Mathura (in Uttar Pradesh), 
scene of Krishna’s nativity; Dwärkä (Dväraka, 
in Gujarät state), where the adult Krishna 
mied as king; Känchipuram (Tamil Nadu 
state), where the temple to the divine mother 
is built in the shape of a yantra, or sacred 
diagram; Hardwär (in Uttar Pradesh), the spot 
where the Ganges River is said to have come 
to Earth; and Ujjain (Madhya Pradesh), the 
site of a famous Saiva lihga (sign of Siva).

Bathing is said to be particularly cleansing of 
sin when performed in the confluence of two 
rivers or at the source or joining of one of 
the seven sacred rivers—the Ganges, Yamu- 
nä, Godävari, Narmada, Indus, Cauvery, and 
the no longer visible Saraswati. The four great 
abodes of the gods, located at the four corners 
of India—Badrinätha in the north, Dwärkä in 
the west, Rämeswaram in the south, and Puri 
in the east— attract large numbers of pilgrims 
yearly. The plfhäs, or spots that mark where 
pieces of the body of Siva’s wife Satl’s feil to 
Earth, are particularly sacred to the devotees 
of the goddess Sakti. Special occasions, such 
as an eclipse of the Sun, a Kumbha Melä (q.v.', 
largest of the religious fairs), or the Rathayäträ 
(car festival) at the Jagannätha (q.v.) temple in 
Puri, will draw large gatherings.

The Hindu undertakes his pilgrimage (called 
the tlrthayäträ) as an act of devotion, to carry 
out a vow, to appease a deity, or to seek pros­
perity. Upon reaching the tïrtha he will usually 
bathe (snäna), circumambulate the temple or 
holy place (pradakflnä), make an offering, 
carry out a rite such as the sräddha ceremony 
performed in honour of dead ancestors, have 
his name recorded by the priests who specially 
cater to the needs of pilgrims, and listen to 
the evening expositions of music and religious 
discourses.
Tïrthankara (Sanskrit: “ford-maker”), also 
called JiNA (“victor”), in Jainism, a religion of 
India, a saviour who has succeeded in Crossing 
over life’s stream of rebirths and has made a 
path for others to follow. Mahävira (6th Cen­
tury b c ) was the last Tïrthankara to appear. 
His predecessor, Pärsvanätha, lived about 250 
years earlier; the other Tïrthankara mentioned 
in the Jaina scriptures cannot be considered 
historical figures. According to Jaina belief, 
each cosmic age produces its own group of 
24 Tïrthankara, the first of whom—if it is an 
age of descending purity—are giants, but they 
decrease in stature and appear after shorter 
intervals of time as the age proceeds.

In art the Tïrthankara is represented ei­
ther standing stiffly in the pose known as 
käyotsarga (“dismissing the body”) or seated 
cross-legged on a lion throne in the posture 
of meditation, dhyänamudrä. The images are 
often carved out of marble or other highly 
polished stone or are cast in metal, the cold



surfaces serving to emphasize the frozen de- 
tachment from life. Since the Tïrthankara is a 
perfect being, there is little to distinguish one 
from another, except for symbolic colours or 
emblems.

Rsabhanätha and Mahavïra, the first 
and last Tïrthankaras, stone sculpture 
from Orissa, India, 11 th Century; in the 
British Museum
Reproduced by courtesy of the trustees of the British 
Museum

The names of the 24 Tïrthankara are at­
tributed to dreams by their mothers before 
their births or to some other circumstance sur­
rounding their entry into the world. The word 
- nätha , “lord,” may be added as an honorific 
to their names.

In order of their appearance, the names, 
signs, and colours of the Jinas of this age 
are (1) Rsabhanätha (“bull”) or Ädi (“first”), 
his emblem the buil, his colour golden; 
(2) Ajita (“the invincible one”), elephant, 
golden; (3) Sambhava (“auspicious”), horse, 
golden; (4) Abhinandana (“worship”), ape, 
golden; (5) Sumati (“wise”), heron, golden; (6) 
Padmaprabha (“lotus-bright”), lotus, red; (7) 
Supärsva (“good-sided”), the swastika symbol, 
golden; (8) Candraprabha (“moon-bright”), 
moon, white; (9) Suvidhi or Puspadanta (“re­
ligious duties” or “blossom-toothed”), dolphin 
or m akara  (sea dragon), white; (10) Sïtala 
(“coolness”), the srïvatsa  symbol, golden; (11) 
Sreyämsa (“good”), rhinoceros, golden; (12) 
Vasupüjya (“to be worshipped with offerings 
of possessions”), buffalo, red; (13) Vimala 
(“clear”), boar, golden; (14) Ananta (“end- 
less”), hawk (according to the Digambara sect, 
ram or bear), golden; (15) Dharma (“duty”), 
thunderbolt, golden; (16) Sänti (“peace”), an- 
telope or deer, golden; (17) Kunthu (meaning 
uncertain), goat, golden; (18) Ara (a divi­
sion of time), the nandyävarta  (an elaborated 
swastika; according to the Digambara sect, 
fish), golden; (19) Mallin (“wrestler”), wa­
ter jug, blue; (20) Suvrata or Munisuvrata 
(“of good vows”), tortoise, black; (21) Namin 
(“bowing down”) or Nimin (“eye-winking”), 
blue lotus, golden; (22) Aristanemi (“the rim 
of whose wheel is unhurt”), conch shell, black; 
(23) Pärsva (“side”), snake, green; (24) Var- 
dhamäna (“increasing”), later called Mahavïra 
(“great hero”), lion, golden.
Images of the Tïrthankara are not worshipped 

as personal gods, capable of giving blessings 
or interfering with human events. Rather, the 
Jaina believer pays them homage as represen- 
tatives of great beings in the hope that he may 
be filled with a sense of renunciation and the 
highest virtues and thus encouraged along the 
path toward his final liberation.
Tirtoff, Romain de (designer): see  Erté.

Tiruchchirappalli, also called t r ic h in o p o - 
l y , town, administrative headquarters of Ti­
ruchchirappalli district, Tamil Nädu state, 
southeastem India. It is on the main road and 
rail routes between Madras and Trivandrum, 
at the head of the Cauvery Delta. It was an 
important regional Capital of the Pallava, Cola, 
and Vijayanagar dynasties from the 7th to the 
17th Century. lts rock fortress, dominating the 
town, was the scene of bitter fighting between 
Muslim, Maräthä, British, and French troops 
from the 17th to the 19th Century. An indus­
trial and educational centre, it has modern 
heavy electrical, thermal boiler, and locomo- 
tive construction workshops, alongside tradi­
tional cotton hand weaving and cigar-rolling 
cottage industries. It has nine colleges affili- 
ated with the University of Madras.

Tiruchchirappalli district (4,327 sq mi [11,- 
208 sq km]) lies almost entirely in the Cau­
very River Valley, the best rice-growing region 
in the state. Rice, sugarcane, and betel are 
irrigated from the Cauvery River. Pop. (1981) 
town, 362,045; metropolitan area, 609,548; 
district, 3,612,320.
Tirunelveli, also called t in n e v e l l y , town, 
administrative headquarters of Tirunelveli dis­
trict, Tamil Nädu state, southeastem India, on 
the Tämbraparni River. It was a commercial 
centre during the Pändya dynasty. Its name is 
derived from the Tamil words tiru  (“holy”), 
nel (“paddy”), and ve//J“fence”) referring to 
a legend that the god Siva (Shiva) protected 
a devotee’s rice crop there. With electricity 
supplied from the Päpanäsam Dam, it has 
become an industrial town specializing in the 
manufacture of textiles, cigars, and jewelry, 
and motor workshops. It has three govem- 
ment colleges affiliated with Madurai-Kama- 
raj University.

Tirunelveli district (4,415 sq mi [11,433 sq 
km]) lies in the shadow of the Westem Ghäts 
and is the driest region in the state. It forms 
part of the Coromandel Coast, sloping gent- 
ly eastward from the Cardamom Hills to the 
Gulf of Mannar. The Tämbraparni River, 
rising in the Westem Ghäts, flows eastward 
through the centre of the district, irrigating a 
fertile alluvial valley. It is dammed at Päpan­
äsam, and one of its headstreams has become 
the site of a healing, tourist, and pilgrimage 
centre at Courtallam Falls, near the Tenkäsi 
Gap.

The twin cities of Tirunelveli and Pälay- 
ankottai (Pälamcottah) lie on the banks of 
the Tämbraparni, which flows out to sea at 
Kolkai, a seaport known to the ancient Greeks 
for its export trade in pearls. The modem port 
of Tuticorin is 9 mi (14 km) south of Kolkai. 
The district has long been famous for pearl 
and conch fishing, cigar making, and cotton 
handloom weaving. Its chief large-scale indus­
try is cotton milling. Since the 16th Century 
it has been an important centre for Chris­
tian missionary activities. Pop. (1981) town, 
128,850; metropolitan area, 323,344; district, 
3,573,751.
Tirupati, town, Chittoor district, southeast­
em Andhra Pradesh state, Southern India. 
Located in the Pälkonda Hills, Tirupati is 
known as the abode of the Hindu god Ven- 
katesvara, Lord of Seven Hills. The Tirumala 
hill temple, one of the liehest in Southern In­
dia, nestled among sacred waterfalls and tanks 
(reservoirs), is a fine example of Dravidian art 
and a centre of pilgrimages. Hair shaven from 
the heads of pilgrims is given as a votive of­
fering to the temple. Tirupati is the seat of Sri 
Venkateswara University (1954). Pop. (1981) 
115,292.
Tiruppür, town, Coimbatore district, Tamil 
Nädu state, central Southern India, on the 
Noyil River. It is an active cotton-ginning 
and distribution centre with rail connections 
to Coimbatore and. Erode. Its name means 
“holy city,” and its Saiva temple attracts large
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crowds of pilgrims, especially at the time of 
the Hindu Rathayäträ (chariot festival) cele- 
brated in the Tamil month of Vaikäci (May- 
June). Pop. (1981) town, 165,223; metropoli­
tan area, 215,859.
Tiryns, prehistorie city in the Argolis, Greece, 
noted for its architectural remains of the 
Homeric period. Excavations show the area 
to have been inhabited from the Neolithic 
Age. Not later than the beginning of the 
Early Bronze Age, or Early Helladic Period 
( c . 3000-c. 2200 bc), a pre-Greek agricultural 
people arrived, probably from westem Anato­
lia, as suggested by place-name endings such

Gallery and casements in the east bastion of the 
palace at Tiryns, 14th Century b c

Hirmer Fotoarchiv, München

as -ssos , - ttos , - in thos , - indos , and -en a i . In 
the Middle Bronze Age, or Middle Helladic 
Period, people from the north moved in who 
are believed to have spoken an early variant of 
the Greek language. In contrast to the violent 
invasions by these people in other areas, their 
arrival at Tiryns appeared to have been peace- 
ful. The settlement at Tiryns developed into 
a centre of the Mycenaean, or Late Helladic, 
culture, influenced by that of Minoan Crete. 
Tiryns, situated on a ridge in the plain be­
tween Nauplia (modern Nävplion) and Myce- 
nae, survived into the classical period but was 
destroyed by Argos c . 468 b c . From the huge 
stones of the walls of its citadel, supposedly 
built by the Cyclopes for the legendary king 
Proteus, the expression Cyclopean masonry is 
derived.
Tisa River (Europe): see  Tisza River.
Tischbein, Johann Heinrich Wilhelm (b.
Feb. 15, 1751, Haina, Hesse—d. June 26, 
1829, Eutin, Oldenburg), German portraitist 
and friend of the German philosopher Goethe.
Tischbein began his career painting portraits 

at the Prussian court in Berlin. In 1779 he 
went to Italy and in 1789 was appointed di­
rector of the art academy in Naples. Forced to 
leave in 1799 because of war, the painter re­
tired to northern Germany. Tischbein’s most 
famous painting, “Goethe in the Campagna,” 
was painted in 1787 at the time the two 
men travelled from Rome to Naples. Though 
Goethe induced the artist to tum his interest 
toward the Neoclassical movement, Tischbein
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was later influenced by the ideas of German 
Romanticism.

Tischbein belonged to a family that produced 
more than 20 artists in three generations. Oth­
ers of importance include Johann Heinrich 
Tischbein the Elder (1722-89), who was a 
court painter in Kassel, in Hesse, and the por- 
traitists Johann Valentin Tischbein (1715-68) 
and Anton Wilhelm Tischbein (1730-1804).
Tischendorf, (Lobegott Friedrich) Kon­
stantin von (b. Jan. 18, 1815, Lengefeld, Sax­
ony [Germany]—d. Dec. 7, 1874, Leipzig), 
German biblical critic who made extensive 
and invaluable contributions to biblical tex- 
tual criticism, famous for his discovery of the 
Codex Sinaiticus, a celebrated manuscript of 
the Bible.

While a student at the University of Leipzig, 
Tischendorf began his work on the recensions 
of the New Testament text, a task that he 
was to pursue for the rest of his life. In 1844 
he went to the Middle East. While working 
in the library of the Monastery of St. Cather­
ine in the Sinai Peninsula, he discovered, 
among some old parchments, leaves of what 
he was certain were among the oldest biblical 
manuscripts that he had ever seen. He was 
permitted to take 43 of these leaves back with 
him to Leipzig, and in 1846 he published a 
facsimile edition, taking care to keep secret 
the place where he had obtained them. In 
1853 he made a second joumey to Sinai with 
the hope of recovering the other leaves he had 
seen on his first trip, but he found no trace of 
them. He made still a third trip, with the sup­
port of the Russian government, in 1859. Just 
as he was about to give up all hope of finding 
the manuscripts, the steward of the monastery 
showed Tischendorf the manuscripts that he 
was looking for and others besides. After in- 
tricate negotiations, and for a sum that has 
been estimated at about $7,000, Tischendorf 
procured for the tsar Alexander II what is 
now known as the Codex Sinaiticus. In 1933 
the codex was purchased from the Soviet gov- 
emment by the British Museum for £100,- 
000 (about $500,000). These manuscripts date 
probably from the latter half of the 4th Cen­
tury, were probably written in Egypt, and 
include most of the Old Testament and the 
entire New Testament, as well as the Letter 
of Barnabas and part of the Shepherd of Her- 
mas.

In numerous writings, Tischendorf presented 
the results of his work. His eighth edition of 
the Greek New Testament is considered to be 
of most value to contemporary textual critics.
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Tiselius, Arne (Wilhelm Kaurin) (b. Aug. 
10, 1902, Stockholm, Swed.—d. Oct. 29, 
1971, Uppsala), Swedish biochemist who won 
the Nobel Prize for Chemistry in 1948 for his 
work on electrophoresis and adsorption analy­
sis.

As an assistant to Theodor Svedberg at the 
University of Uppsala (1925-32), Tiselius de­
veloped the use of electrophoresis for the( del­
icate task of separating proteins in suspensfon 
on the basis of their electrical charge. For this 
work he was awarded his doctorate in 1930.

After lecturing at Uppsala, he conducted re­
search at the Institute for Advanced Study 
at Princeton (1934-35). Retuming to Upp­
sala (1937), he became a professor of bio- 
chemistry and was provided with a newly 
built institute to house his department. He 
used electrophoretic methods to separate the 
chemically similar proteins of blood serum, 
an achievement that was especially cited in

Tiselius, oil painting by William Fleetwood,
1965; in Gripsholm Castle, Mariefred,
Swed.
By courtesy of Svenska Portrattarkivet, Stockholm

the Nobel award. In 1940 he began research 
into the Separation of proteins and other sub­
stances by adsorption chromatography. Chair­
man of the Swedish Natural Science Research 
Council (1946-50), he became vice president 
(1947-60) and then president (1960-64) of 
the Nobel Foundation.
Tisha be-Av, English n i n t h  o f  a v , in Ju- 
daism, traditional day of mouming for the 
destruction of the First and Second Temples. 
According to the Talmud, other disastrous 
events such as the following occurred on Av 
9: the decree that the Jews would wander 
40 years in the wilderness; the fall of Bethar 
in a d  135, ending the second Jewish revolt 
against Rome; and the establishment in 136 
of a pagan temple in Jerusalem, which Jews 
were no longer permitted to enter. The ex- 
pulsion of the Jews from Spain in 1492 is 
also traditionally believed to have occurred on 
that date. From sunset to sunset, a 24-hour 
fast is observed, except by Reform Jews. The 
liturgy of the day, performed by candlelight in 
a gloomy atmosphere, includes the reading of 
the Lamentations of Jeremiah and the recital 
of dirges (qinot); certain passages from the Old 
Testament are also read. Many Jews visit the 
cemetery on this day. If Tisha be-Av falls on 
the Sabbath (“Black Sabbath”), the observance 
is postponed one day. Tisha be-Av marks the 
end of a period of mourning called the Three 
Weeks.
Tiso, Jozef (b. Oct. 13, 1887, Velkä Bytca, 
Hung., Austria-Hungary [now in Czechoslo- 
vakia]—d. April 18, 1947, Bratislava, Czech.), 
Slovak priest and statesman who fought for 
Slovak autonomy within the Czechoslovak 
nation during the interwar period and headed 
the German puppet state of independent Slo- 
vakia (1939-45) until he was overthrown by 
the Red Army and Czechoslovak Partisans at 
the end of World War II.

Becoming a prominent member of Andrej 
Hlinka’s Slovak People’s Party after World 
War I, Tiso was a member of the Czechoslo­
vak government from 1927 to 1929 and suc­
ceeded Hlinka as party leader in 1938. On Oct. 
6, 1938, he became premier of autonomous 
Slovakia in the new federal Czecho-Slovakia, 
assuming the presidency after his country, 
under Adolf Hitler’s sponsorship, declared its 
independence (1939) to forestall annexation 
by Hungary.

Throughout World War II, though closely 
supervised by Germany, Tiso’s authoritarian 
government retained a degree of freedom of 
action* but it collapsed with the arrival of the 
Red Army in April 1945. He was tried and 
convicted for treason, suppression of freedom, 
and crimes against humanity and was exe­
cuted in 1947.

Tisquantum (American Indian): see Squanto.
Tissaphernes, Old Persian c h i t h r a f a r n a  
(d. 395 b c , Colossae, Phrygia [now in Turkey]), 
Persian satrap (governor) who played a lead­
ing part in Persia’s struggle to reconquer the 
Ionian Greek cities of Asia Minor that had 
been held by Athens since 449.

In 413 Tissaphernes, who was then satrap 
of Lydia and Caria, formed an alliance with 
Sparta, and by the next year he had regained 
most of Ionia. Fearing that a complete victory 
of Sparta over Athens in the Peloponnesian 
War would endanger Persian interests, he sup­
plied only limited assistance to his ally. As a 
result, when the Persian king Darms in 407 
decided to support Sparta fully, Tissaphernes 
was replaced as commander in chief in Asia 
Minor and as satrap of Lydia by Darius’ son, 
Cyrus the Younger, and his influence was lim­
ited to the satrapy of Caria. Cyrus revolted, 
however, shortly after his brother Artaxerxes 
took the throne.

Tissaphernes, supporting Artaxerxes, distin­
guished himself in the Battle of Cunaxa (401), 
where Cyrus was killed, and afterward treach- 
erously seized the leaders of Cyrus’ Greek 
mercenaries. Reinstated as satrap of Caria and 
Lydia, he attacked the Ionian cities, control 
of which had been lost during Cyrus’ revolt. 
This attack led to war with Sparta, and, after 
Tissaphernes’ severe defeat at Sardis in 395, 
his enemy Parysatis, mother of Cyrus, suc­
ceeded in persuading Artaxerxes to have him 
executed.
Tisserand, (Frangois-)Félix (b. Jan. 13, 
1845, Nuits-St.-Georges, Cote-d’Or, Fr.—d. 
Oct. 20, 1896, Paris), French astronomer noted 
for his excellent textbook Traité de mécanique 
céleste, 4 vol. (1889—96; “Treatise on Celestial 
Mechanics”). This work, an update of Pierre- 
Simon Laplace’s work on the same subject, is 
still used as a sourcebook by authors writing 
on celestial mechanics.

Before Publishing this work, Tisserand had 
already established his brilliance in his doc- 
toral dissertation (1868), analyzing Charles- 
Eugène Delaunay’s lunar theory, and in his 
work as director of the Toulouse Observa- 
tory (1873-78). In 1874 he was elected to 
the Academy of Sciences as a corresponding 
member and was elevated to full membership 
in 1878. In 1892 Tisserand was appointed 
director of the Paris Observatory, and while 
there he contributed to the production of 
a still-unfinished international photographic 
star catalog, the Catalogue photographique de 
la carte du ciel (“Photographic Catalog of the 
Map of the Sky”).
Tissot, James (-Joseph-Jacques) (b. Oct. 
15, 1836, Nantes, Fr.—d. Aug. 8, 1902, Buil- 
lon Abbey, near Besanpon), French painter, 
engraver, and enameler noted for his portraits 
of late Victorian society.
After receiving a religious education, Tissot 

went to Paris at age 19 to study art. He first 
exhibited at the Salon (an official exhibition of 
art sponsored by the French government) in 
1859. Tuming from his rather anguished early 
works to modern genre paintings and stylish 
portraits, he quickly became successful in the 
Parisian art world. He fought in the Franco- 
Prussian War (1870-71), later associating him­
self with the Paris Commune; in its aftermath 
he fled to London (May 1871). There he began 
to rebuild his career, establishing residence in 
St. John’s Wood, London. During that period 
he made a number of etchings, dry-points, 
and mezzotints, in addition to his paintings. 
In the late 1870s he also became interested in 
the craft of cloisonné enameling. Occasionally 
traveling abroad, he made London his home 
until November 1882, when his Irish mistress 
died.

Tissot retumed to Paris. He struggled for a 
time to regain his former popularity but was 
not entirely successful. In 1885, after a mys-



tical experience, he determined to illustrate a 
life of Christ. He took a number of trips to 
the Holy Land and produced some 350 wa- 
tercolours of New Testament subjects. These 
were published in two volumes, and he was at 
work on a series of drawings illustrating Old 
Testament themes when he died.
tissue, in physiology, a level of Organization 
in multicellular organisms; it consists of a 
group of structurally and functionally similar 
cells and their intercellular material.

A brief treatment of tissues follows. For 
füll treatment, see m a c r o p a e d i a : Tissues and 
Fluids.
By definition, tissues are absent from uni- 

cellular organisms. Even among the sim- 
plest multicellular species, such as algae and 
sponges, tissues are lacking or are poorly dif- 
ferentiated. But above these lower levels on the 
evolutionary scale, all multicellular organisms 
have specialized tissues, which can organize 
and help to regulate an organism’s response 
to its environment.
Plants. Specific tissues known as meristems 

contribute new cells to the plant until it dies. 
The apical meristem, which is located at the 
tips of shoots and roots in all vascular plants, 
gives rise to three types of primary meristems, 
which in turn produce the mature primary tis­
sues of the plant. Secondary, or lateral, meri­
stems can be found in all woody plants and in 
some herbaceous ones. These produce mature 
secondary tissues. The secondary meristems 
are the vascular cambium and the cork cam­
bium.

There are three kinds of mature tissues: der­
mal, vascular, and ground tissues. Primary 
dermal tissue, called epidermis, makes up the 
outer layer of sterns, roots, leaves, flowers, 
fruits, and seeds. It helps to prevent excess 
water loss and protects against invasion by 
insects and microorganisms. In plants that ex­
perience secondary growth, the cork cambium 
produces a secondary dermal tissue—the peri- 
derm—that replaces the epidermis along older 
sterns and roots. The vascular tissues are the 
water-transporting xylem and food-transport- 
ing phloem. Primary xylem and phloem are 
arranged in vascular bundles that run the 
length of the plant from roots to leaves. Sec­
ondary vascular tissues are formed by a ring 
of vascular cambium in sterns and roots. Sec­
ondary phloem forms along the outer edge 
of the cambium ring, and secondary xylem— 
or wood—forms along the inner edge of the 
cambium ring. The ground tissues, which 
comprise the remaining plant matter, include 
various support, storage, and photosynthetic 
tissues.
Animals. Traditionally the tissues of hu­

mans and other vertebrates have been classi­
fied into four broad groups based largely on 
cell composition: epithelial tissues, composed 
of cells that make up the body’s outer cover­
ing and the membranous covering of internal 
organs, cavities, and canals; endothelial tis­
sues, composed of cells that line the inside of 
organs; stroma tissues, composed of cells that 
serve as a matrix in which the other cells are 
embedded; and connective tissues, a rather 
amorphous category composed of cells and an 
extracellular matrix that serve as a connection 
from one tissue to another.

While such a Classification is accurate as 
far as it goes, an approach better suited to 
conveying the numerous ways in which cells 
work together as tissues is to classify tissues in 
terms of function.

Functionally, animal tissues can be divided 
into four groups. First, there are those tissues 
involved in the procurement, breakdown, and 
delivery of nutrients and oxygen to cells and 
in the elimination of metabolic waste. The 
digestive tract, leading (in vertebrates) from 
the mouth through the pharynx, stomach, and 
intestines to the anus, consists of layers of 
muscle tissue lined on the inside by mucous-

secreting epithelial cells and separated by a 
layer of nervous tissues and blood vessels. lts 
major function is to break down food, absorb 
nutrients, and eliminate wastes. Other diges­
tive organs include the pancreas, which is 
composed of epithelial cells that secrete diges­
tive enzymes, and the liver, which performs a 
variety of metabolic functions, especially in re- 
gard to blood metabolite maintenance. Blood 
itself is considered by many to be a tissue, and 
its functions (among others) are to transport 
oxygen and nutrients to cells and to carry 
away metabolic wastes. The lungs are com­
posed of myriad epithalium-lined sacs (alve- 
oli) that are highly vascularized; they function 
to absorb oxygen from the atmosphere and 
to release the waste gas carbon dioxide into 
the atmosphere. The kidneys have epithelium- 
lined tubules surrounded by many tiny cap­
illaries; they absorb and eliminate nitrogen 
wastes from the blood.

The second group of tissues are those used 
in coordination. There are basically two types: 
nervous and sensory tissues, which operate via 
electrical impulses along nerve fibres; and the 
endocrine tissues, which release Chemical hor­
mones into the bloodstream. Nervous activity 
is either autonomie (involuntary), affecting 
smooth muscles and glands, or somatic (vol- 
untary), affecting skeletal muscles. Afferent 
nerves carry incoming messages from sensory 
receptors, intemeurons connect cells in the 
controlling central nervous system (consisting 
of brain and spinal cord), and efferent nerves 
carry action impulses to muscles and glands. 
Chemical control via hormones is much 
slower and longer acting. Hormones are car­
ried throughout the body in the bloodstream; 
some affect a wide variety of cells, but others 
act on specific tissues or organs. Endocrine 
tissues continually readjust their output based 
on the effect of their hormones on the target 
cells or organs.

The third group of tissues are those con- 
tributing to the body’s support and movement. 
Among the most widespread support tissues 
are the connective tissues proper, which sur- 
round and sometimes penetrate organs, bones, 
and muscles, helping to hold them together. 
Connective tissues proper consist of cells em­
bedded in a matrix composed of an amor­
phous ground substance and collagen, elastic, 
and reticular fibres. Tendons, which connect 
muscles to bones, and ligaments, which join 
bones together, are examples of extremely 
strong connective tissues proper. The other 
major structural tissues are cartilage and bone, 
which, like connective tissues proper, consist 
of cells embedded in an intercellular matrix. 
In cartilage the matrix is firm but rubbery; in 
bone the matrix is rigid, being impregnated 
by hard crystals of inorganic salts. Muscle tis­
sue is primarily responsible for movement; it 
consists of contractile cells. There are two gen­
eral types of muscle: striated muscle, which 
moves the skeleton and is under voluntary 
control; and smooth muscle, which surrounds 
the walls of many internal organs and cannot 
normally be controlled voluntarily. Cardiac 
muscle is unique in that it is striated but not 
under voluntary control.

A fourth, miscellaneous group includes the re- 
productive tissues {e.g., the testes and ovaries) 
and the hemopoietic tissues, which manufac- 
ture cells that later differentiate into the cellu­
lar components of blood. Tissue fluids (lymph, 
cerebrospinal fluid, and [in mammals] milk) 
are also included.
tissue culture, a method of biological re­
search in which fragments of tissue from an 
animal or plant are transferred to an artificial 
environment in which they can continue to 
survive and function. The cultured tissue may 
consist of a single cell, a population of cells, or 
a whole or part of an organ. Cells in culture 
may multiply; change size, form, or function; 
exhibit specialized activity (muscle cells, for
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example, may contract); or interact with other 
cells.
A brief treatment of tissue culture follows. 

For füll treatment, see m a c r o p a e d i a : Tissue 
Culture.

Tissue culture permits control of the cel­
lular environment, allowing the behaviour 
of cells to be both examined and manipu- 
lated. Experiments with cultures of cells and 
organs contribute new knowledge about bi­
ological processes and aid in the diagnosis 
of disease. Tissue cultures have revealed ba­
sic information about cells regarding: their 
composition and form; their biochemical, ge- 
netic, and reproductive activity; their nutri- 
tion, metabolism, specialized functions, and 
processes of aging and healing; the effects 
on cells of physical, Chemical, and biologi­
cal agents (drugs and viruses, for example); 
and the differences between normal cells and 
abnormal cells such as cancers. Work with 
tissue cultures has helped to identify infec- 
tions, enzyme deficiencies, and chromosomal 
abnormalities, to classify brain tumours, and 
to formulate and test drugs and vaccines.

Cells may be grown in a culture medium 
of biological origin such as blood serum or 
tissue extract, in a chemically defined syn­
thetic medium, or in a mixture of the two. A 
medium must contain proper proportions of 
the necessary nutrients for the cells to be stud­
ied and must be appropriately acid or alkaline. 
Cultures are usually grown either as single lay­
ers of cells on a glass or plastic surface or as a 
suspension in a liquid or semisolid medium. 
To initiate a culture, a tiny sample of the tis­
sue is dispersed on or in the medium, and the 
flask, tube, or plate containing the culture is 
then incubated, usually at a temperature close 
to that of the tissue’s normal environment. 
Sterile conditions are maintained to prevent 
contamination with microorganisms.

Live cultured cells may be examined directly 
with a microscope or observed by means 
of photographs and motion pictures taken 
through the microscope. Cells may also be 
killed, preserved, and stained for further ex- 
amination or cut into thin sections to disclose 
additional details under a light or electron mi­
croscope.

Cells in tissue culture are subjected to a 
broad range of experimental treatment. For 
example, viruses, drugs, hormones, vitamins, 
disease-causing microorganisms, or suspected 
cancer-producing Chemicals may be added to 
the culture; the cells may be heated or ir- 
radiated; or cultures may be injected into 
animals. Sometimes cultures are grown from 
single cells, producing uniform biological pop- 
ulations called clones. Radioactive Chemicals 
may be incorporated into cell constituents to 
map the changes that occur during cycles of 
growth and cell division.

Cultures have been used to investigate funda­
mental processes of growth and development 
in both normal and abnormal tissues. One 
finding has been that normal cells undergo an 
aging process, retaining their ability to mul­
tiply readily for only 50 to 100 generations, 
after which the rate decreases markedly. Many 
cancer cells, on the other hand, apparently 
can be perpetuated forever.

Since the discovery that certain viruses will 
grow in tissue cultures, the technique has been 
used to produce vaccines against Poliomyeli­
tis, influenza, measles, mumps, and other 
infectious diseases. Cell cultures have also pro­
duced viral inhibitors, including interferon. 
Hormones are now being produced from cul­
tures of cells or organs. The cultured white 
blood cells from two individuals can be used 
to determine compatibility between potential 
donors and recipients of tissue transplants. By 
removing and culturing cells from a pregnant 
woman, it is possible to teil whether her fetus
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has the chromosome defect associated with 
Down’s syndrome (mongolism).

The identification and diagnosis of chromo­
some abnormalities and inherited disorders 
has been greatly enhanced by the development 
of somatic cell genetics. Tissue culture tech­
niques have been used to culture many kinds 
of hybrid cells that contain chromosomes 
from different species in the same cell, allow- 
ing the functions of individual chromosomes 
to be separately defined. Recent tissue-culture 
studies have clarified the genetic causes of 
certain hereditary diseases, and methods have 
been developed for detecting environmental 
substances that may cause gene damage. The 
nature of certain cancers has been elucidated 
by the discovery of specific genes and chro­
mosomal aberrations that are associated with 
the disease. Studies of cell cultures have re­
vealed the existence of a so-called cytoskeleton 
in mammalian cells, which gives the cell its 
shape and regulates a variety of biochemical 
activities. The methods of somatic cell genet­
ics are being applied to plant cells in an effort 
to address the world food problem by develop­
ing new strains of cereal crops with improved 
nutritional properties.
T lsta  River, 250-mi (400-km) tributary of 
the Brahmaputra, flowing through Sikkim (In­
dia) and Bangladesh. It rises in the Himalayas 
near Chunthang, Sikkim, flows south cutting a 
deep gorge through the Darjeeling Himalaya, 
and tums southeast to run through Sivok Gota 
Pass onto the plains of West Bengal. The river 
then crosses Rangpur district, Bangladesh, to 
join the Brahmaputra (Bengali Jamuna) River 
downstream from Chilmäri. Its lower reaches 
are marked by frequent and violent course 
changes; navigation is made difficult by the 
shoals and quicksand that form near the junc­
tion with the Brahmaputra. The Tïsta Barrage 
Project is part of a larger program of river pro­
jects in the Bärind region to provide irrigation 
for much of the plain between the Ganges and 
the Brahmaputra.
Tisza, Istvän, Gróf (Count) (b. April 2 2 , 
1861, Budapest—d. Oct. 31, 1918, Budapest), 
Hungarian statesman who became prime min­
ister of Hungary as well as one of the most 
prominent defenders of the Austro-Hungar- 
ian dualist system of government. He was an 
opponent of voting franchise reform in Hun­
gary, and he was a loyal supporter of the 
monarchy’s alliance with Germany through­
out World War I.

Entering the Hungarian Parliament in 1886, 
Tisza became a leader of the Liberal Party 
(which was led by his father, Kalman Tisza) 
and a defender of the dual monarchy and 
of Hungary’s large landed interests. He be­
came prime minister in 1903 but was heavily 
defeated at the polls in 1905. He served as 
president of the lower house from 1912 and 
was again prime minister from June 1913.

Istvan Tisza, portrait by G. de Benczur; 
in the Hungarian National Museum, 
Budapest
Interfoto MTI, Hungary

In July 1914 Tisza initially resisted the view 
that Austria-Hungary should declare war on 
Serbia; he agreed to support the war only 
if Austria-Hungary would not annex further 
Slav territory (he regarded an increase in Slav 
subjects as a danger to the dualist system). 
Tisza mied Hungary during World War I until 
he resigned in protest over the new emperor 
Charles Fs (Hungarian king Charles IV) de- 
cree for suffirage reform in Hungary (June 15, 
1917). Held responsible for provoking the war 
and for his country’s suffering during World 
War I, Tisza was assassinated shortly before 
the end of the war by Magyar leftists.
Tisza, Kalman (b. Dec. 16, 1830, Geszt, 
Hung., Austrian Empire—d. March 23, 1902, 
Budapest), Hungarian statesman and long- 
time premier who led the coalition that mied 
Hungary for the last 30 years of his life and 
who made his country a strong, unified, and 
economically viable state within the Austro- 
Hungarian system of dual government.

A member of an old Calvinist landown- 
ing family, Tisza participated in the first 
Hungarian parliamentary government during 
the Revolution of 1848-49. Exiled after the 
restoration of Austrian mle, he retumed to 
Hungary and took a major part in the struggle 
for Hungarian national autonomy within the 
Austro-Hungarian System of dual government. 
At a time of economic crisis and intemal de- 
bate over Hungary’s continued acceptance of 
the Austro-Hungarian Compromise of 1867, 
Tisza changed sides in 1875 and undertook to 
maintain the Compromise. Toward this end 
he succeeded in fusing the often contradic- 
tory interests of the nobility, business, and 
the small landowners into the new Liberal 
Party, which supported the Compromise and 
through which he served as prime minister of 
Hungary during much of 1875-90. As prime 
minister Tisza instituted wide-ranging social, 
political, economic, and legal reforms which 
became the basis for Hungary’s development 
as a modern nation.

Tisza resigned in 1890, protesting at alleged 
interference from the Austrian emperor, but 
to his death he retained political preeminence 
in his party.
Tisza River, Romanian, Russian, and Serbo- 
Croatian t i s a , a major tributary of the mid­
dle Danube, rising in the Bukovina segment 
of the Carpathian Mountains. Its two head- 
streams, the Black and White Tisza, unite 
east of Sighet on the U.S.S.R.-Romania bor­
der. From Sighet, Romania, the Tisza flows 
northwest and then in a great northward loop 
to Chop (U.S.S.R.), where the Czechoslovak, 
Russian, and Hungarian frontiers converge. 
Entering Hungary, it continues Southwest to 
Szolnok; then it cuts southward across the 
Great AlfÖld, paralleling the Danube, which it 
joins 28 mi (45 km) north of Beigrade after a 
meandering course (largely canalized) of 619 
mi. Its drainage area is 60,690 sq mi (157,186 
sq km).

The Tisza in its mountain course is a clear, 
rapid stream; the lack of an extensive lake 
system in the Carpathians to steady the sea­
sonal runoff explains the spectacular contrast 
between its maximum and minimum levels 
and results in three annual floods—in early 
spring, early summer, and fall. When high 
water in the Tisza meets similar conditions in 
the Danube, the Tisza flows back into its own 
course, causing severe flooding. Such a coinci- 
dence destroyed Szeged, Hung., in the spring 
of 1879; dikes now protect the city. Regula­
tion of the river was begun in the second half 
of the 19th Century, and there are 2,400 mi of 
flood-control levees along its course. The main 
east-bank tributaries are the Szamos, Körös, 
and Maros (Romanian Somes, Cris, Mures); 
on the west bank are the Bodróg and the Sajo. 
The Tiszalök Dam (1954) on the upper river 
forms the largest reservoir in Hungary pro- 
viding hydroelectric power and, with the 58-

mi-long Eastem Main Canal linking the Tisza 
and the Berettyö to the Kösrös, supplies year- 
round irrigation water to the Hajdüsag and 
Hortobägy plains. The Tisza is navigable for 
river boats for about 200 mi up to Szolnok, 
and for smaller craft almost to the Hungary- 
Czechoslovakia border. Szolnok, Csongräd, 
and Szeged rank as river ports. A canal in 
Yugoslavia links the Tisza with the Danube 
before the natural confluence.
t i t ,  also called t i t m o u s e , plural t i t m i c e , any 
of a number of small active birds of the song- 
bird family Paridae (order Passeriformes). The 
name tit is used primarily in the Old World; 
in the New World a parid is called titmouse 
or chickadee. The term tit is also used in com- 
binations for birds of other families that re- 
semble parids in behaviour and appearance— 
e.g., tit-babbler, tit-tyrant, wrentit.
Parid tits are woodland and garden birds. 

Perhaps the best known species is the great tit 
(Parus major), found in Europe, northwestem 
Africa, and Asia nearly to Java; 14 centimetres 
(5l/i inches) long, it has a white-faced black

(Top) Tufted titmouse (Parus bicolor), (bottom) blue 
tit (Parus caeruleus)
(Top) Dan Sudia— The National Audubon Society Collection/EB Inc., 
(bottom) Brian Bevan— Ardea Photographics

head and a black centre line on its underparts, 
which are yellow in Westem races and whitish 
or buffy in the Orient.

In North America “titmouse” applies only 
to four species that are crested. Best known 
of these is the tufted titmouse (P. bicolor), a 
17-cm (6 V2-in.) bluish-gray bird with pinkish- 
brown flanks. Another well-known North 
American parid is the black-capped chickadee 
(P. atricapillus; see chickadee).
tit-babbler, any of a number of birds be- 
longing to the babbler family Timaliidae (or­
der Passeriformes). The 35 to 40 species are 
small and short-billed, rather like titmice in 
appearance and behaviour but mostly some- 
what larger with proportionately shorter tails. 
Tit-babblers are chunky birds, 10 to 18 cen­
timetres (4 to 7 inches) in length, with fluffy 
plumage, characterized by hairlike feathers on 
the back. They are not brightly coloured, being 
black, gray, reddish, or brown, with yellow or 
white below. They occur chiefly in scrub and 
wetlands from eastem Asia to the Philippines, 
with one genus, Neomixis, of uncertain rela- 
tionships, in Madagascar. The 26 species of 
Stachyris are sometimes called tree babblers. 
Most tit-babblers are poor singers, but the red- 
capped babbler (Timalia pileata), found from 
Nepal to Java, whistles pleasantly.



Titägarh, also spelled t i t t ä g a r h , town, 
West Bengal state, northeastem India. It lies 
just east of the Hooghly River and is part of 
the Calcutta urban agglomeration. The town 
was once a fashionable place of residency for 
Europeans. Titägarh was constituted a munic­
ipality in 1895, when it was separated from 
Barrackpore {q.v.) municipality. Connected by 
road and rail with Calcutta, it has jute and 
paper milling, manufactures glass and textile 
machinery, and processes tea. Pop. (1981) 
104,534.
Titan, in Greek mythology, any of the chil- 
dren of Uranus (Heaven) and Gaea (Earth) 
and their descendants. According to Hesiod’s 
Theogony, there were 12 original Titans: the 
brothers Oceanus, Coeus, Crius, Hyperion, Ia- 
petus, and Cronus and the sisters Thea, Rhea, 
Themis, Mnemosyne, Phoebe, and Tethys. At 
the instigation of Gaea the Titans rebelled 
against their father, who had shut them up in 
the underworld (Tartarus). Under the leader­
ship of Cronus they deposed Uranus and set 
up Cronus as their ruler. But one of Cronus’ 
sons, Zeus, rebelled against his father, and a 
struggle then ensued between them in which 
most of the Titans sided with Cronus. Zeus 
and his brothers and sisters finally defeated 
the Titans after ten years of fierce battles (the 
Titanomachia). The Titans were then hurled 
down by Zeus and imprisoned in a cavity be- 
neath Tartarus.
Titan, largest moon of Saturn and the only 
satellite in the solar system known to have 
clouds and a dense atmosphere. It was discov­
ered in 1655 by Christiaan Huygens. Titan Or­
bits Saturn in an elliptical orbit of eccentricity 
0.029 and with a semimajor axis of 1,221,- 
860 kilometres (759,264 miles), taking 15.945 
Earth days for one revolution. It is believed to 
make one rotation for each revolution, so that 
it always keeps the same hemisphere toward 
Saturn. The radius of the solid body of Titan is 
2,575 ±  2 km (1,538 ±  1.2 mi), making it the 
second largest moon (after Ganymede) in the 
solar system. Its mass is 1.3457 X 1026 grams; 
the resulting bulk density of 1.881 grams per 
cubic centimetre implies that Titan’s interior 
is a mixture of rocky and icy materials, the 
latter probably including solid ammonia and 
methane as well as solid water.
Titan’s surface temperature and atmospheric 

pressure, first determined by the Voyager 1 
spacecraft in 1981, are 94 ± 2  K (-179 ±2° 
C) and about 1.6 bars (1.6 times the atmo­
spheric pressure at the surface of the Earth), 
respectively. Its atmosphere is composed pri­
marily of nitrogen, as is the Earth’s, with 
several percent methane. In addition to hy­
drogen, carbon monoxide, and carbon diox­
ide, minor constituents (all between 20 and 
0.01 parts per 1,000,000) include the organic 
gases ethane, propane, acetylene, ethylene, 
hydrogen cyanide, diacetylene, methylacety- 
lene, cyanoacetylene, and cyanogen. Titan is 
enveloped in a layer of deep-reddish haze, 
probably composed of an aerosol of still 
more complex organic solids that slowly settle 
through the atmosphere and accumulate on 
the surface. The amount produced—mainly 
by solar ultraviolet light falling on the ni- 
trogen/methane atmosphere—throughout the 
history of Titan is the equivalent of a continu- 
ous layer of organic solids covering the entire 
surface to a depth of at least hundreds of me­
tres. Above the surface and beneath most of 
the opaque organic haze lies a thick cloud of 
Condensed methane. Some evidence suggests 
that an extensive ocean of liquid methane 
and ethane covers much of the surface. As 
a deep-frozen repository of the types of or­
ganic molecules that led to the origin of life 
on Earth 4,000,000,000 years ago, and as the 
most likely locale in the solar system for a 
liquid hydrocarbon ocean, Titan represents an 
extraordinary objective for future spacecraft 
exploration.

Titan rocket, missile originally developed 
as a two-stage, U.S. intercontinental ballistic 
missile with a range exceeding 5,000 miles

Titan II being fired from its launcher, 1962
By courtesy of the U.S. Air Force

(8,000 kilometres) and, in its later versions, 
as a space-launch vehicle. Titan I, the original 
rocket, bumed kerosene with liquid oxygen. 
Titan II was modified to use storable, self- 
igniting fuel, eliminating the need to add liq­
uid oxygen just prior to launching, and was 
assigned the mission of orbiting manned satel­
lites as part of the Gemini program. The Titan 
IIIE Centaur was used to launch the Viking 
spacecraft to Mars in 1975.
Titania, major satellite of Uranus, first de- 
tected in 1787 by the English astronomer 
William Herschel, who had discovered the 
planet itself six years earlier. Titania orbits 
Uranus at a distance of 435,910 kilometres 
(270,260 miles); its orbital period is 8.706 
days. Titania is the second largest of the five 
major Uranian satellites. Its estimated diame­
ter is 1,600 km (990 mi), and its mass about 
6.8 X 10-5 that of Uranus. Titania appears 
to be made up chiefly of water ice; a small 
amount of methane frost and rock is probably 
present as well. Its surface has many bright 
craters, along with trenches and a deep fault 
line extending roughly 1,600 km (1,000 mi). 
These and other related subsidence features 
strongly suggest the occurrence of tectonic 
processes.
Titanic, British luxury passenger liner that 
sank on April 14-15, 1912, en route to New 
York City from Southampton, Eng., during 
its maiden voyage. The vessel sank with a 
loss of 1,513 lives at a point about 400 miles 
(640 kilometres) south of Newfoundland after 
it struck an iceberg.
The great ship, at that time the largest and 

most luxurious afloat, had a double-bottomed 
hüll that was divided into 16 watertight com- 
partments. Because four of these could be 
flooded without endangering the liner’s buoy- 
ancy, it was considered unsinkable. Shortly 
before midnight on April 14, however, while 
steaming incautiously at a relatively rapid 22 
knots, the ship collided with an iceberg on 
its right side; five of its watertight compart- 
ments were ruptured, causing the ship to sink 
at 2:20 a m  April 15. Inquiries held in the 
United States and Great Britain alleged that 
the Leyland liner Californian, which was less 
than 20 mi away all night, could have aided 
the stricken vessel had its radio operator been 
on duty and thereby received the Titanic’s 
distress signals. Only the arrival of the Cunard
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liner Carpathia 1 hour and 20 minutes after 
the Titanic went down prevented further loss 
of life in the icy waters.
As a result of the disaster, the first Interna­

tional Convention for Safety of Life at Sea 
was called in London in 1913. The conven- 
tion drew up rules requiring that every ship 
have lifeboat space for each person embarked 
(the Titanic had only 1,178 boat spaces for 
the 2,224 persons aboard); that lifeboat drills 
be held during each voyage; and, because the 
Californian had not heard the distress signals 
of the Titanic, that ships maintain a 24-hour 
radio watch. The International Ice Patrol also 
was established to wam ships of icebergs in 
the North Atlantic shipping lanes.

On Sept. 1, 1985, the intact wreek of the 
Titanic was found lying upright on the ocean

The Titanic
The Bettmann Archive

floor at a depth of about 13,000 feet (3,950 
metres). The ship was located at about 41 °46' 
N 50° 14' W and was explored by an un- 
manned submersible under the direction of 
American and French scientists. The expedi­
tion found no sign of the long gash previously 
thought to have been ripped in the ship’s 
huil by the iceberg. The scientists posited in­
stead that the collision’s impact had buckled 
or loosened seams in the adjacent huil plates, 
causing them to separate and thus allowing 
water to flood in and sink the ship.
titanite (mineral): see sphene.
titanium (Ti), Chemical element, silvery-gray 
metal of Group IVb of the periodic table. 
Titanium is a lightweight, high-strength, low- 
corrosion structural metal and is used in alloy 
form for parts in high-speed aircraft. A com­
pound of titanium and oxygen was discovered 
(1791) by the English chemist and mineral- 
ogist William Gregor and independently re- 
discovered (1795) and named by the German 
chemist Martin Heinrich Klaproth.

Occurrence, properties, and uses. Titanium 
is widely distributed and comprises 0.44 per­
cent of the Earth’s cmst. The metal is found 
combined in practically all rocks, sand, clay, 
and other soils. It is also present in plants and 
animals, natural waters and deep-sea dredg- 
ings, and meteorites and stars. The two prime 
commercial minerals are ilmenite and rutile. 
The metal was isolated in pure form (1910) 
by the New Zealand-born U.S. metallurgist 
Matthew A. Hunter by reducing titanium tet- 
rachloride (TiCl4) with sodium in an airtight 
steel cylinder. After 1947 titanium changed 
from a laboratory curiosity to an important 
structural metal commercially produced by 
the Kroll process (magnesium reduction of the 
tetrachloride).

For treatment of the mining, recovery, and 
refining of titanium, see m a c r o p a e d i a : In­
dustries, Extraction and Processing.

Pure titanium is ductile, about half as dense 
as iron and less than twice as dense as alu­
minum; it can be polished to a high lustre. 
The metal has a very low electrical and ther­
mal conductivity and is paramagnetic (weakly 
attracted to a magnet). Two crystal struc­
tures exist: below 882° C (1,620° F), hexag­
onal close-packed (alpha); above 882° C, 
body-centred cubic (bèta). Natural titanium
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consists of five stable isotopes from titanium- 
46 to titanium-50.

The importance of titanium is based on the 
usefulness of its alloys with most metals and 
some nonmetals. Some of these alloys have 
much higher tensile strengths than does tita­
nium itself. Titanium has excellent corrosion 
resistance in many environments because of 
the formation of a passive oxide surface film. 
No noticeable corrosion of the metal occurs 
despite exposure to seawater for more than 
three years. lts combination of high strength, 
low density, and excellent corrosion resistance 
explains why titanium is used for many parts 
of aircraft, spacecraft, missiles, and ships. It is 
used in prosthetic devices also, because there 
is no reaction between titanium and fleshy 
tissues and bones. Titanium has also been uti- 
lized as a deoxidizer in steel and as an alloying 
addition in many steels to reduce grain size, 
in stainless steel to reduce carbon content, in 
aluminum to refine grain size, and in copper 
to produce hardening.

Although at room temperatures titanium is 
resistant to tamishing, at elevated tempera­
tures it reacts with oxygen in the air. This 
is no detriment to the properties of titanium 
during forging or fabrication of its alloys; the 
oxide scale is removed after fabrication. In the 
liquid state, however, titanium is very reactive 
and reduces all known refractories.

Compounds. Titanium has three valences, 
as in the oxygen compounds titanium(II) ox­
ide, titanium monoxide, or TiO; titanium- 
(III) oxide, or dititanium trioxide, Ti20 3; and 
titanium(IV) oxide, or titanium dioxide, T i04. 
The +4 oxidation state is the most stable.
The chemistry of divalent titanium is rather 

restricted. By contrast, many compounds are 
formed by trivalent titanium. One of the more 
important varieties is the trichloride TiCl3, a 
crystalline form of which is particularly useful 
as a catalyst in the stereospecific polymeriza- 
tion of propylene to make the commercially 
valuable polymer polypropylene.

Of the compounds formed by tetrovalent ti­
tanium, the dioxide is the most important. 
This nontoxic, pure white powder is used ex- 
tensively as a pigment in paints, enamels, and 
lacquers. It occurs in nature as the minerals 
brookite, octahedrite, anatase, and rutile.

Another compound of commercial signifi- 
cance is titanium tetrachloride, a colourless 
liquid used to obtain titanium metal. It also is 
utilized for skywriting and producing smoke 
sereens, and as a catalyst in many organic 
reactions.

atomic number 
atomic weight 
melting point 
boiling point 
specific gravity 
valence
electronic config.

22
47.90
1,675° C (3,047° F) 
3,260° C (5,900° F) 
4.5 (20° C)
2, 3, 4 
2-8-10-2 or 

(Ar)3<724s2
titanothere, any member of an extinct group 
of large-hoofed mammals that originated in 
North America during the early Eocene Epoch 
(about 54,000,000 years ago) and were pres­
ent in North America and Asia during the 
Oligocene Epoch (which began 38,000,000 
years ago and lasted 12,000,000 years). The 
titanotheres became extinct during the mid­
dle Oligocene. Most were large forms that fed 
mainly on soft Vegetation. The skulls were 
massive and frequently adomed with large, 
grotesque homs that were probably effective 
battering rams in combat with other titan­
otheres, perhaps between males for territorial 
dominance, or as defensive weapons against 
predators. The bodies were bulky, the limbs 
pillar-like and strong, and the brain very small 
and primitive. The remains of titanotheres are 
abundant in the geological record, and the

different forms must have been locally numer­
ous; it is possible that the titanotheres moved 
about in herds. The titanotheres probably be­
came extinct because their relatively simple 
dentition could not effectively cope with the 
high silica content of the grasses that were 
spreading during the Oligocene Epoch.
Titchener, Edward Bradford (b. June 11, 
1867, Chichester, Sussex, Eng.—d. Aug. 3, 
1927, Ithaca, N.Y., U.S.), English-born psy- 
chologist and a major figure in the establish­
ment of experimental psychology in the United 
States. A disciple of the German psychologist 
Wilhelm Wundt, the founder of experimental 
psychology, he gave Wundt’s theory on the 
scope and method of psychology a precise, 
systematic expression.

In 1890 Titchener entered Wundt’s labora­
tory at the University of Leipzig and received 
his Ph.D. in 1892. Though he had little 
personal contact with Wundt, he thoroughly 
assimilated and espoused the view that the 
concern of psychology is the systematic, exper­
imental study of the normal, adult mind and 
that its proper, not to say exclusive, method 
is introspection, or the precise examination 
and description of conscious experience. He 
continued to expound Wundt’s views after 
his arrival at Cornell University, Ithaca, N.Y. 
(1892), where he became professor of psychol­
ogy (1895-1927).

From 1898 Titchener was the foremost expo­
nent of structural psychology, which concerns 
itself with the components and arrangement 
of mental States and processes. In his ambition 
to transplant the psychology established by 
Wundt and nurtured in Germany, he trans­
lated 11 German works, including titles by 
Wundt and Oswald Külpe. He himself wrote 
eight works, many of which went through sev­
eral revised editions and were translated into 
a number of languages. By far the most im­
portant was Experimental Psychology (4 vol., 
1901-05), consisting of two student manuals 
and two teachers’ manuals. Designed to drill 
students in laboratory method, the manuals 
were patterned on those used in qualitative 
and quantitative experiments in chemistry.
Among Titchener’s other works was A Text- 

book of Psychology (1910), a comprehensive, 
yet concise, exposition of his psychology. 
Though a charter member of the American 
Psychological Association in 1892, he did not 
remain with it for long and in 1904 founded 
the Society of Experimental Psychologists.
Titchfield, William Henry Cavendish 
Bentinck, marquess of: see Portland, Wil­
liam Henry Cavendish Bentinck, 3rd duke of.
Titchmarsh, Edward Charles (b. June 1,
1899, Newbury, Berkshire, Eng.—d. Jan. 18, 
1963, Oxford), English mathematician whose 
contributions to analysis placed him in the 
forefront of his profession.
A lecturer at University College, London, 

from 1923, Titchmarsh was appointed pro­
fessor of pure mathematics at the University 
of Liverpool in 1929 and two years later be­
came Savilian professor of geometry at Oxford 
University. He devoted his early research to 
the theory of Fourier integrals and series and 
added new findings to the study of Fourier 
transforms. He further contributed to the the­
ory of conjugate functions and general inte­
gral transforms and thus formed a major part 
of his Introduction to the Theory of Fourier 
Integrals (1937). He next tumed his attention 
to the study of the theory of integral func­
tions, especially the Riemann zeta-function 
(a complex-number function), and published 
his results in The Zeta-Function of Riemann
(1930) and more fully elaborated this work 
in The Theory of the Riemann Zeta-Function 
(1951). From his studies of complex-variable 
theory he wrote The Theory of Functions 
(1932), which became a leading textbook on

real and complex function theory and was 
translated into numerous languages.

After 1939 Titchmarsh concentrated his re­
search on the theory of function expansion 
in eigenfunctions of differential equations, an 
area of vital importance to quantum theory, 
and published many of his results in Eigenfunc- 
tion Expansions Associated with Second-Or- 
der Differential Equations (Part 1, 1946; Part 
2, 1958). His contributions helped resolve 
the differences between the general theory of 
quantum mechanics and the methods used to 
solve particular problems in quantum theory.
Titelouze, Jean (b. 1563, Saint-Omer, Fr.— 
d. Oct. 25, 1633, Rouen), French organist and 
composer whose improvisatory skills and vir- 
tuoso technique made him much sought after 
as a performer and whose compositions rank 
him among the finest French Baroque church 
composers.

Titelouze’s family had been active musically 
in Saint-Omer since the early 16th Century. In 
1585 he was appointed organist at the church 
of Saint-Jean in Rouen; in 1588 he rose to 
the post of Rouen cathedral organist, and by 
1610 he had become a canon at the cathedral, 
where he remained until his death, although 
he left the city to give organ recitals all over 
France.

His most important publication, Hymnes 
de Vêglise pour toucher sur Vorgue. . .  (1623; 
“Church Hymns for the Organ”), was followed 
in 1626 by publication of organ versets (in- 
terludes) built on the chant of the Magnificat 
(the “Song of Mary”). He also wrote several 
masses for choir.

Titelouze’s music is strictly contrapuntal and 
modal but rhythmically free; it is not flashy 
but rather reflective and mystical, as befits 
liturgical music. His reputation remains high, 
although his music is not easily available in 
modern editions.
tithe (from Old English teogothian, “tenth”), 
a custom dating back to Old Testament times 
and adopted by the Christian Church whereby 
lay people contributed a lOth of their income 
for religious purposes, often under ecclesias­
tical or legal Obligation. The money (or its 
equivalent in crops, farm stock, etc.) was used 
to support the clergy, maintain churches, and 
assist the poor. Tithing was also a prime 
source of subsidy for the construction of many 
magnificent cathedrals in Europe.
Despite serious resistance, tithing became 

obligatory as Christianity spread across Eu­
rope. It was enjoined by ecclesiastical law 
from the 6th Century and enforced in Eu­
rope by secular law from the 8th Century. In 
England in the lOth Century, payment was 
made obligatory under ecclesiastical penalties 
by Edmund I and under temporal penalties 
by Edgar. In the 14th Century Pope Gregory 
VII, in an effort to control abuses, outlawed 
lay ownership of tithes.

During the 16th-century Protestant Refor­
mation, Martin Luther approved in general 
of paying tithes to the temporal sovereign, 
and the imposition of tithes continued for 
the benefit of Protestant as well as Roman 
Catholic churches. Gradually, however, Oppo­
sition grew. Tithes were repealed in France 
during the Revolution (1789), without com- 
pensation to tithe holders. Other countries 
abolished certain kinds of tithes and indemni- 
fied the holders. By 1887 the tithe had been 
brought to an end in Italy. It was abolished 
in Ireland at the disestablishment of the An- 
glican Church in 1871, and it gradually died 
out in the Church of Scotland. In England 
in 1836, the tithe was commuted for a rent 
charge depending on the price of grain, and 
in 1936, the tithe rent charges were abolished. 
New methods of taxation were developed in 
those countries that provided financial sup­
port of the church out of government funds. 
Remnants of the tithing system do exist, how-



ever, in certain Protestant European coun­
tries. In West Germany, for example, citizens 
must pay a church tax unless they formally 
renounce membership in a church.

Tithe was never a legal requirement in the 
United States. Members of certain churches, 
however, including the Latter-day Saints and 
Seventh-day Adventists, are required to tithe, 
and some Christians in other churches do so 
voluntarily.

The Eastem Orthodox churches never ac­
cepted the idea of tithes, and Orthodox Church 
members have never paid them.
Tithonian Stage, major division of Upper 
Jurassic rocks and time in central and south­
em Europe. (The Jurassic Period began about
190,000,000 years ago and lasted some 54,- 
000,000 years.) It consists in many areas of 
thick, white limestones. Numerous ammonite 
zones (shorter spans of time characterized 
by fossil mollusks) are recognized in the 
Tithonian. In central and southem Europe, 
the Tithonian is the uppermost stage of the 
Jurassic and follows the Kimmeridgian Stage; 
elsewhere, the Purbeckian is the uppermost 
Jurassic stage.
Tithonus, in Greek legend, son of Laome- 
don, king of Troy, and of Strymo, daughter of 
the river Scamander. Eos (Aurora) feil in love 
with him and took him to Ethiopia where she 
bore Emathion and Memnon (q.v.). When Eos 
requested Zeus to grant Tithonus etemal life 
the god consented, but Eos forgot to ask also 
for etemal youth so her husband grew old and 
was transformed into a cicada.
titi, also spelled t e e t e e  (Callicebus), any of 
three species of arboreal monkeys, family Ce- 
bidae, found in South American rain forests, 
especially along the Amazon and other rivers. 
Titis have long, soft, glossy fur and rather flat, 
high faces set in small, round heads. They are 
about 25-60 centimetres (10-24 inches) long, 
excluding the furry tail that measures 25-55 
cm. Titis may be dark brown, gray, reddish, or 
blackish, depending on the species, and have 
pattemed or differently coloured underparts, 
face, limbs, and tail. They live in small ter­
ritorial groups and are active during the day. 
They use their tails for balance while moving 
about and intertwine their tails while resting 
together in trees. Titis eat fruit, bird eggs, 
insects, and small birds. Breeding is not sea­
sonal. The single offspring clings to the male 
except when being fed.
titi (shrub): see buckwheat tree.
Titian, Italian in füll t i z i a n o  v e c e l l i o , or 
VECELLi (b. 1488/90, Pieve di Cadore, Repub­
lic of Venice—d. Aug. 27, 1576, Venice), mas­
ter Italian Renaissance painter of the Venetian 
school. The range of his accomplishments— 
his observant portraits (“Philip II,” 1550—
51), poignant religious compositions (“Christ 
Crowned with Thoms,” 1546-50), and joyous 
treatment of mythological subjects (“Venus 
and Adonis,” 1553-54)—has made him one 
of the giants of Westem art.
A brief account of the life and works of Titian 

follows; for a füll biography, see m a c r o p a e ­
d i a : Titian.
At nine years of age Titian was apprenticed 

to a mosaicist in Venice. He then worked un­
der the Venetian painter Giovanni Bellini and 
collaborated with Giorgione, whose influence 
shows particularly in Titian’s early works. The 
merit of his mature works resulted in an inter­
national reputation and patronage by Italian 
nobles, the Venetian Republic, the Habsburgs 
(by whom he was knighted), and Pope Paul 
III. He travelled to Ferrara, Bologna, Rome, 
Milan, and outside Italy to Augsburg. From 
1551, however, he remained in Venice until 
his death.

Titian’s prominence during his lifetime was 
acknowledged by the government of his city, 
by the neighbouring courts of Ferrara, Man­

tua, and Urbino, by the Pope, and by Emperor 
Charles V and his son Philip, king of Spain. 
Titian’s exceptionally long life enabled him to 
reflect the evolution of Italian art through the 
larger part of a Century and at the same time 
to set a pattem according to which the lives of 
many Creative artists were enacted. First, there 
were the years of apprenticeship in which the 
achievements of the past were absorbed. Sec­
ond, with a bound, all of his contemporaries 
were left behind and a miraculous outburst 
of inventive power directed every branch of 
painting into new channels, demanding greater 
material size for greater spiritual expression. 
Third, there followed a calming-down period 
when the artist had reached his 40s and 
his interest tumed to refinement and detail. 
Fourth, there was another crest of the wave: 
a retum to the youthful conceptions of his 
heroic era, but the conception as such had lost 
its original importance in favour of changed 
interpretation. Fifth and last, in the isolation 
and loneliness of the old, he rejected all com­
promise with the demands of his period; this 
art of Titian’s old age, which disregarded his 
patrons’ tastes, became the pure expression of 
the master’s intentions and his fulfillment.
Titicaca, Lake, Spanish l a g o  t i t i c a c a , the 
world’s highest lake navigable to large vessels, 
lying at 12,500 ft (3,810 m) above sea level 
in the Andes Mountains of South America, 
astride the border between Pem to the west 
and Bolivia to the east. The second largest lake 
of South America (after Maracaibo), Titicaca 
covers 3,200 sq mi (8,300 sq km) and runs in 
a northwest-to-southeast direction for a dis­
tance of 120 mi. It is 50 mi across at its widest 
point. A narrow strait, Tiquina, separates the 
lake into two bodies of water. The smaller, in 
the southeast, is called Lago Huinaymarca in 
Bolivia and Lago Pequeno in Pem; the larger, 
in the northwest, is called Lago Chucuito in 
Bolivia and Lago Grande in Pem.

The meaning of the name Titicaca is un- 
certain, but it has been variously translated 
as Rock of the Puma or Crag of Lead. Ti­
ticaca lies between Andean ranges in a vast 
basin (about 22,400 sq mi in area) that com- 
prises most of the Altiplano (High Plateau) 
of the northern Andes. In the snow-covered 
Cordillera Real on the northeastem (Bolivian) 
shore of the lake, some of the highest peaks in 
the Andes rise to heights of more than 21,000 
ft.

The lake averages between 460 and 600 ft in 
depth, but the bottom tilts sharply toward the 
Bolivian shore, reaching its greatest recorded 
depth of 920 ft off Isla Soto in the northeast 
corner of the lake.

More than 25 rivers empty their waters into 
Titicaca; the largest, the Ramis, draining about 
two-fifths of the entire Titicaca Basin, enters 
the northwestem corner of the lake. One small 
river, the Desaguadero, drains the lake at its 
Southern end. This single outlet empties only 
5 percent of the lake’s excess water; the rest is 
lost by evaporation under the fierce sun and 
strong winds of the dry Altiplano.
Titicaca’s level fluctuates both seasonally and 

over a cycle of years. During the rainy season 
(summer, from December to March) the level 
of the lake rises, normally to recede during 
the dry winter months. It was formerly be­
lieved that Titicaca was slowly drying up, but 
modern studies have seemed to refute this, 
indicating a more or less regulär cycle of rise 
and fall.

Titicaca’s waters are limpid and only slightly 
brackish, with salinity ranging from 5.2 to 5.5 
parts per 1,000. Surface temperatures average 
56° F (14° C); from a thermocline at 66 ft 
temperatures drop to 52° F (11° C) at the 
bottom. Analyses show measurable quantities 
of sodium chloride, sodium sulfate, calcium 
sulfate, and magnesium sulfate in the water.
As in other Alpine lakes, fish life is restricted, 

consisting principally of two species of killi-
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fish (Orestias)—a small fish, usually striped or 
barred with black—and a catfish (Trichomyc- 
terus). In 1939, and subsequently, trout were 
introduced into Titicaca. A large frog (Telma- 
tobius), which may reach a length of nearly 
a foot, inhabits the shallower regions of the 
lake.

Forty-one islands, some of them densely pop- 
ulated, rise from Titicaca’s waters. The largest, 
Isla del Sol (Isla de Titicaca), lies just off the 
tip of the Copacabana Peninsula.

Ruins on the shore and on the islands at­
test to the previous existence of one of the 
oldest civilizations known in the Americas, 
antedating the Christian era. The chief site is 
at Tiahuanaco, Bolivia, at the southem end 
of the lake. On the Isla de Titicaca mins of a 
temple mark the spot where, according to the 
tradition of the Incas (a Quechuan people of 
Pem who established an empire about 1100), 
the legendary founders of the Inca dynasty, 
Manco Capac and Mama Ocllo, were sent 
down to Earth by the Sun.

The Altiplano Indians have been the subjects 
of medical research because of their extraordi- 
nary adaptation to high-altitude living. Stud­
ies show that their hearts, lungs, and spleens 
are larger than those of people who live at 
sea level, while their bone marrow manufac- 
tures more red corpuscles to capture oxygen 
molecules from the rarefied air.

The Aymara people still practice their an­
cient methods of agriculture on stepped ter- 
races that predate Inca times. They grow bar­
ley, quinoa (a type of pigweed that produces 
a small grain), and the potato, which origi- 
nated on the Altiplano. The highest cultivated 
plot in the world was found near Titicaca—a 
field of barley growing at a height of 15,420 
ft above sea level. At this height the grain 
never ripens, but the stalks fumish forage for 
Harnas and alpacas, the American relatives of 
the camel that serve the Indians as beasts of 
burden and as a source of meat.

Remnants of an ancient people, the Urn, 
still live on floating mats of dried totora (a 
reedlike papyms that grows in dense brakes 
in the marshy shallows). From the totora, the 
Urn and other lake dwellers make their famed 
balsas—boats fashioned of bundles of dried 
reeds lashed together that resemble the cres- 
cent-shaped papyms craft pictured on ancient 
Egyptian monuments.

In 1862 the first steamer to ply the lake 
was prefabricated in England and carried in 
pieces on muleback up to the lake. Today 
vessels make regulär crossings from Puno, on 
the Pemvian shore, to the small Bolivian port 
of Guaqui. A narrow-gauge railway connects 
Guaqui with La Paz, Capital of Bolivia. The 
world’s second highest railway mns from Puno 
down to Arequipa and the Pacific, completing 
land-bound Bolivia’s principal link with the 
sea.
Titius, Johann Daniel, Titius also spelled 
T iE T Z  (b. Jan. 2, 1729, Konitz, Pmssia—d. 
Dec. 11, 1796, Wittenberg, Saxony), Pmssian 
astronomer, physicist, and biologist whose law 
(1766) expressing the distances between the 
planets and the Sun was confirmed by J.E. 
Bode in 1772. The Titius-Bode law (also 
called Bode’s law) proved to be accurate in 
accounting for the average distance between 
planetoids and the Sun and also for the dis­
tance between Uranus (discovered in 1781) 
and the Sun. It did not, however, accurately 
predict the distances of Neptune and Pluto.

Although best known for this law, Titius was 
active in physics, concentrating on thermome- 
try, and in biology, classifying plants, animals, 
and minerals.
Titius-Bode law (astronomy): see Bode’s 
law.
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titla rk  (bird): see pipit. 
titm ouse (bird): see tit.
T ito, Josip  Broz, original name j o s ip  b r o z  
(b. May 7, 1892, Kumrovec, near Zagreb, 
Croatia, Austria-Hungary—d. May 4, 1980, 
Ljubljana, Yugos.), Yugoslavian statesman, 
effective head of Yugoslavia from 1943 and 
its elective president from 1953 to 1980. In 
1948 he became the first Communist national 
leader to defy the Soviet Union, thereby creat- 
ing the national Communism known as Tito- 
ism.

Early life. Josip Broz (“Tito” was added in 
1934) was bom in the village of Kumrovec on

Tito, 1972
Sygma

the border of Croatia and Slovenia, the sev- 
enth of 15 children of a poor peasant family. 
His father was a Croat, his mother a Slovene. 
(Tito’s official birthday is celebrated on May 
25: the exact birth dates of children are often 
overlooked under the poor conditions of large 
peasant families.)

At the age of 13 Tito went to the town 
of Sisak as an apprentice locksmith, and as 
a youth he was employed as a metalworker 
in Trieste, Bohemia, and Germany. On his 
journeys he joined the metalworkers’ trade 
unions and the Social Democratie Party of 
Croatia. The outbreak of World War I found 
him in the 25th Regiment in Zagreb, which 
was sent against Serbia in August 1914. Ac­
cused of spreading anti-war propaganda, Tito 
was arrested and kept in the Petrovaradin 
jail; but in January 1915 the charges were 
dropped, and he was sent with his regiment 
to the Carpathian front, where he was later 
decorated for bravery. But when his regiment 
was transferred to the Bukovina front, he was 
seriously wounded—stabbed by a Cossack’s 
lance—and captured by the Russian Army.

Communist Party activities in the 1920s. It 
was not until 1920 that Tito retumed from 
Russia to Croatia with his Russian wife (di­
vorced 1935) to work in a mill near Bjelovar 
as a mechanic. Having joined the Communist 
Party of Yugoslavia (c p y ), he was arrested in 
1923 but was acquitted. He lived in poverty 
and lost two children. Working in the ship- 
yards at Kraljevica, he was arrested again in 
1925 and sentenced to seven months’ proba- 
tion. In April 1927 he was given member- 
s h ip  in the Zagreb Committee of the c p y , 
w h ic h  supported the Comintem’s Open Letter 
against factions in the c p y . In 1928 he was ap­
pointed deputy of the Politbüro of the Central 
Committee of the c p y  and secretary general of 
the Croatian and Slavonian committees. On 
Aug. 4, 1928, he was again arrested. At his 
trial he denied the right of tribunal to judge 
him; he was sentenced to five years.

Upon his release from prison in 1934, he be­
came a member of the Central Committee of 
the Communist Party of Yugoslavia and then 
of the Politbüro of the Central Committee. 
Subsequently he travelled from Yugoslavia 
to Moscow, Paris, Prague, and Vienna. For 
conspiratorial reasons, he adopted several 
Pseudonyms, among which “Tito” was most 
frequently used. He worked in Moscow in 
1935 in the Balkan section of the Comintern 
and participated in its Seventh Congress. In 
August 1936 Tito was named organizational 
secretary of the c p y  Politbüro.

In 1937 Premier Joseph Stalin initiated a 
purge of Yugoslav Communists living in the 
Soviet Union, and about 800 were liquidated. 
The c p y  was saved from dissolution by the 
high-ranking Comintern official Georgi Dim- 
itrov, and late in 1937 Tito was appointed 
secretary general by the Executive Council of 
the Comintern. Tito retumed to Yugoslavia 
and reorganized the party, taking into its lead­
ership young revolutionaries such as Edvard 
Kardelj, Milovan Djilas, Aleksander Rankov- 
ic, and Ivo Ribar. In October 1940 the Fifth 
Party Conference was held clandestinely in 
Zagreb, attended by 105 members. Tito was 
formally chosen secretary general of the c p y  
Central Committee. The party then num- 
bered 6,000 members plus 30,000 members 
of the Young Communist League. In 1937 
Tito helped send some 1,300 Yugoslav volun- 
teers to fight in the Spanish Civil War. These 
volunteers later formed the nucleus of the na­
tional liberation forces in Yugoslavia.

Organization of the resistance movement. 
Germany attacked Yugoslavia on April 6, 
1941. Early that June Serbian peasants in 
Hercejgovina rose spontaneously against the 
Croatian Ustase—members of a separatist ter­
rorist Organization that aided the Germans. 
Tito’s resistance began after June 22, when 
Germany invaded the Soviet Union.

Tito issued a proclamation for a general 
uprising. Calling for brotherhood and unity 
among the Yugoslav peoples, he promised 
them equality after independence was won. 
The uprising grew so swiftly that by the end of 
the summer almost half of Yugoslavia was lib- 
erated; the liberated area in Serbia and Mon­
tenegro was held primarily by the Yugoslav 
Army of the Fatherland (often referred to as 
the Chetniks) and not by Tito’s Partisans. Tito 
established his general headquarters at Uzice 
in western Serbia.

Against the wishes of Moscow, a new rev­
olutionary administration was created in lib­
erated areas; this and other issues deepened 
the conflict between Tito and the exiled royal 
government and its representative in the coun­
try, Dragoljub Mihajlovic, called Draza. Using 
troops from the Russian front and Greece, the 
Germans launched an offensive against the 
Uzice region at the end of November, driving 
out the Partisans. There were heavy casualties, 
and Tito, the last to leave resistance head­
quarters, was nearly captured fighting his way 
through the advancing German lines. This was 
the first of seven major German offensives 
against Tito’s forces.

The Partisan movement spread throughout 
Yugoslavia, however, and in December Tito 
organized special proletarian brigades com­
posed of extremely mobile guerrilla shock 
units. Alarmed by the growth of the Partisans, 
Hitler launched two major offensives in early 
1943—the Neretva and Sutjeska—against the 
main body of the Partisans and their head­
quarters. More than 10 German divisions 
participated, aided by 6 Italian and quisling 
units. The Partisans, though having to trans­
port more than 4,000 wounded through the 
mountains in winter, broke through all the 
German encirclements. These were the deci- 
sive battles of the Yugoslav revolution. At the 
Sutjeska battle, the Partisans lost more than
6,000 men, and many were wounded, includ­
ing Tito.

Marshal of Yugoslavia. After the capitula­
tion of Italy in September 1943, the Partisans 
numbered more than 250,000. Tito, without 
informing any of the great powers (including 
Moscow), decided to convene a Partisans Par­
liament (the Anti-Fascist Council of the Na­
tional Liberation Committee of Yugoslavia), 
which set up the provisional revolutionary 
government and declared Yugoslavia a federal 
community of equal peoples. Tito was given 
the title of marshal of Yugoslavia.

At the Teheran Conference, the Allied lead­
ers granted the Partisans the status of allies 
and decided to send military missions and aid. 
On May 25, 1944, Hitler ordered a surprise 
parachute and tank attack on the Partisan 
headquarters at Drvar in Bosnia, and Tito 
once again narrowly escaped. Stalin and Win- 
ston Churchill, seeking to unify the Yugoslav 
émigré government with Tito’s revolutionary 
government, agreed that each should have 
equal influence in Yugoslavia (the so-called 
50-50 agreement). Tito showed remarkable 
diplomatic skill in preventing the realization 
of these schemes, in his meetings both with 
Churchill in Naples during August 1944 and 
with Stalin in Moscow during September of 
that year. Although German military power 
had capitulated on all fronts by May 9, 1945, 
German units in Yugoslavia received orders 
to continue fighting. They and pro-German 
Yugoslavs offered resistance until May 15, 
when they were finally annihilated.

The war had devastated the country. War 
dead amounted to more than 11 percent of 
the population, and war damages were exten­
sive and costly. Toward the end of the war 
Tito found himself at loggerheads with the 
West because of his attempts to seize Tri­
este, his support of the Communists in the 
Greek Civil War, his shooting down of two 
U.S. planes over Slovenia, and his establish­
ment of an undisguised Communist regime in 
Yugoslavia. Nevertheless, on June 28, 1948, 
when Tito’s relations with the West could not 
have been worse, Stalin broke with Tito by 
ejecting the c p y  from the Cominform.

The conflict with Stalin. This conflict with 
Stalin arose out of Tito’s determination to 
preserve Yugoslav independence. Stalin hoped 
to take advantage of Yugoslavia’s isolation 
by trying to bring Tito down through eco­
nomie blockade, sedition, border incidents, 
and threats of military invasion. These threats 
united the Yugoslav people behind Tito even 
more than in the days of World War II.

With Stalin’s death in 1953, the new Soviet 
leaders changed their approach, and an official 
Soviet delegation, led by the Soviet premier, 
Nikita Khrushchev, visited Belgrade on June 
2, 1955, where it formally rejected Stalin’s 
policy and acknowledged Tito’s concept of 
equality of States and their rights to choose 
their own roads to Socialism.

Tito’s conception of Yugoslav Socialism was 
embodied in his constitutional reforms. The 
first Yugoslav constitution (1946) was mod- 
elled on the Soviet constitution. Many rights 
obtained by each republic of Yugoslavia dur­
ing the Partisan struggle were yielded to the 
central government, which also established 
administrative control over the economy. But 
after the break with Stalin, new reforms decen- 
tralized administration and established work­
ers’ councils in the factories. The republic was 
granted a greater freedom and a Council of 
Nationalities was created.

On Jan. 13, 1953, Tito was elected as the first 
president of Yugoslavia. A new constitution 
was enacted on April 7 for the Socialist Feder- 
ative Republic of Yugoslavia. The relationship 
between the federation (a joint, equal com­
munity of all nationalities in Yugoslavia) and 
the republic (the five major Yugoslav nation­
alities, each constituting a sovereign Socialist 
republic) was to be “between two essentially 
equal and mutually dependent and interlinked 
social and political communities.”



The policy of nonalignment. Abroad Tito 
conducted a policy of nonalignment with ei­
ther the Soviet Union or the United States. 
His neutralist policy led Tito to closer ties with 
the conference of 25 nonaligned States con- 
vened by Tito, Jawaharlal Nehru of India, and 
Gamal Abdel Nasser of Egypt. The conference 
adopted a 27-point declaration denouncing 
colonialism, demanding an end to armed ac­
tion against dependent peoples, endorsing the 
struggle of the Algerians, and condemning the 
apartheid system of South Africa.

In the pursuit of this policy Tito travelled 
extensively in Africa, Asia, and Latin America 
between 1962 and 1970. In August 1968 Tito 
denounced the invasion of Czechoslovakia by 
the Soviet Union, stressing that this act “vio- 
lated the sovereignty of a socialist country and 
dealt a grave blow to socialist and progres­
sive forces all around the world.” He followed 
this up by proposing the creation of Partisan 
units and territorial defenses in all parts of 
the country, in order to strengthen the regu­
lär army. A new law made males eligible for 
military service up to the age of 65, while 
women between the ages of 19 and 40 could 
be assigned to military and civil defense units. 
In September 1970 Tito announced a plan 
forming a collective presidency, which was 
formalized in the constitution of 1974. Power 
passed to the collective presidency after Tito’s 
death in 1980.
The qualities that made Tito a success­

ful resistance leader—decisiveness, adaptabil- 
ity, moral and physical stamina, and a ready 
sense of humour-—enabled him to provide 
Yugoslavia with more than three decades of 
stable leadership. Tito travelled frequently, in 
Yugoslavia as well as abroad. By the early 
1970s he had achieved the status of an elder 
statesman and lived, with his third wife, Jo- 
vanka Budisavljevic, in either Beigrade or the 
island resort of Brioni. Tito’s hobbies included 
photography, hunting, and fishing. He was 
considered one of the best dressed statesmen 
in Europe and a fine pianist. 
b i b l i o g r a p h y . Phyllis Auty, T ito  (1970), is 
a scholarly biography with notes, index, pho- 
tographs, and four maps, by an acknowledged 
specialist. Fitzroy MacLean, D is p u te d  B arricade: 
T h e L ife  a n d  T im e s  o f  J o s ip  B ro z -T ito  (1957), is 
a well-written straightforward biography bringing 
forward the subject against his political back­
ground, with map, photographs, and an index; 
the same author’s E a ste rn  A p p ro a ch es  (1949) is 
an eye-witness account of the writer as observer 
or participant in events in the Soviet Union, 
Asia, and Yugoslavia; and his T ito : A  P ic to r ia l  
B io g ra p h y  (1980) tracés Tito’s entire career. See 
also Vladimir Dedijer, J o s ip  B ro z  T ito — P rilo z i  z a  
B iogra fiju  (1953), a biography with photographs 
and an index; and the same author’s T ito  S p ea k s  
(1952), a closeup account of Tito by one who knew 
him that makes use also of firsthand recollections 
of others and of Tito’s own words to construct a 
vivid portrait. H.F. Armstrong, T ito  a n d  G o lia th  
(1951), concentrates on the significance in theory 
and in practical politics of Tito’s career, as does 
F.W. Neal, T ito ism  in A ction : T h e  R efo rm s in  
Y u goslav ia  A fter  1 948  (1958), an account of Tito’s 
political and economic direction of Yugoslavia 
since World War II.

To make the best use of the Britannica, 
consult the i n d e x  first

Titograd, formerly (until 1946) p o d g o r i c a , 
Capital city of Montenegro, Yugoslavia, situ­
ated near the confluence of the Ribnica and 
Moraca rivers. The first recorded settlement 
was Birziminium, a caravan stop in Roman 
times, though it probably was an Illyrian tribal 
centre earlier. As a feudal state Capital in the 
early Middle Ages, it was known as Ribnica; 
it was called Podgorica from 1326. It feil to 
the Turks in 1474 but was restored to Mon­
tenegro in 1878. In 1916 it was occupied by 
the Austrians, in 1941 by the Italians, and in

1943 by the Germans. Only the Turkish clock 
tower (late 18th Century), a mosque, and sev­
eral houses survived the destruction of the old 
city in World War II. The city’s bloody history 
is portrayed through an impressive number of 
war memorials.

In 1946 Podgorica became Titograd in hon­
our of the Yugoslav leader Marshal Tito. 
Almost a completely new city, it has one-sev- 
enth of its area devoted to parks and recre- 
ational facilities. It has a university (1974), 
theatre, museum, and Sports centre. Manufac- 
tures are mainly consumer items; the Titograd 
Integrated Aluminum Works began in 1972 
exploiting rich bauxite deposits nearby. Pop. 
(1981 prelim.) mun., 132,290.
Titov, Gherman Stepanovich (b. Sept. 11, 
1935, near Bamaul, Russian S.F.S.R.), Soviet 
cosmonaut who piloted the Vostok 2 space­
craft, launched on Aug. 6, 1961, on the first 
manned spaceflight of more than a single or- 
bit.

An athletic youth, Titov was accepted in 
1953 for aviation cadet training, graduating in 
1957 as a jet fighter pilot from the Stalingrad 
Flying Academy. In 1960 he entered cosmo­
naut training, during the course of which he 
received the Order of Lenin for an engineering 
proposal that is still secret.

During the Vostok 2 flight of 25 hours, 18 
minutes, Titov was assigned the Communica­
tions code name Eagle. His radio identifica- 
tion, “I am Eagle!,” was spoken with intense 
excitement and made an impression on lis- 
teners around the world. After his flight Titov 
was named a hero of the Soviet Union and 
received another Order of Lenin. He became 
a deputy of the Supreme Soviet in 1962, a 
Position which he held until 1970 and in 1968 
he graduated from the Zhukovsky Air Force 
Engineering Academy and became a major 
general in 1975. In later years he worked as 
an assistant to the chief editor of the Journal 
of Aviation and Cosmonautics. Titov’s writ­
ings in English translation include I Am Eagle 
(1962), Seven Cosmic Dawns (1963), and My 
Sky-blue Planet (1973).
Titovo Uzice, town, Serbia, Yugoslavia, on 
the Djetinja River and the Sarajevo-Cacak- 
Belgrade railway line. A medieval town of 
Strategie importance, Uzice became headquar­
ters for the Partisan army and the seat of the 
Free Republic of Uzice during World War II; 
it was renamed in 1946. The Museum of the 
Insurrection is installed in the building that 
served as headquarters for the people’s army 
of liberation. The town is a centre for a non- 
ferrous metals and machinery industry and 
also for a livestock-breeding and fruit-growing 
region. The “Slobodan Penezic-Krcun” cop­
per and aluminum mills at Titovo Uzice are 
the largest Yugoslav manufacturers of rolled 
and drawn products of copper, aluminum, 
and their alloys, and export their products to 
a number of countries. Pop. (1981 prelim.) 
mun., 77,049.
titration, process of Chemical analysis in 
which the quantity of some constituent of 
a sample is determined by adding to the 
measured sample an exactly known quantity 
of another substance with which the desired 
constituent reacts in a definite, known Pro­
portion. The process is usually carried out by 
gradually adding a Standard solution (i.e., a 
solution of known concentration) of titrating 
reagent, or titrant, from a burette, essentially 
a long, graduated measuring tube with a stop- 
cock and a delivery tube at its lower end. 
The addition is stopped when the equivalence 
point is reached.

At the equivalence point of a titration, an 
exactly equivalent amount of titrant has been 
added to the sample. The experimental point 
at which the completion of the reaction is 
marked by some signal is called the end point. 
This signal can be the colour change of an
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indicator (see Chemical indicator) or a change 
in some electrical property that is measured 
during the titration. The difference between 
the end point and the equivalence point is 
the titration error, which is kept as small as 
possible by proper choice of end point signal 
and method for detecting it.

For many titration reactions it is possible 
to find a suitable visual colour indicator that 
will signal the end point at, or very close to, 
the equivalence point. Such titrations, classi­
fied according to the nature of the Chemical 
reaction occurring between the sample and 
titrant, include: acid-base titrations, precipita­
tion titrations, complex-formation titrations, 
and oxidation-reduction (redox) titrations. In 
acid-base titration (i.e., the titration of an 
acid with a base, or vice versa) the indicator 
is a substance that can exist in two forms, 
an acid form and a basic form, which dif- 
fer in colour. For example, litmus is blue 
in alkaline solution and red in acid solution. 
Phenolphthalein is colourless in acid solution 
and red in alkaline solution. A wide choice of 
acid-base indicators is available, varying not 
only in the colours of the two forms but also 
in their sensitivity toward acid or base.

Precipitation titrations may be illustrated by 
the example of the determination of chloride 
content of a sample by titration with silver 
nitrate, which precipitates the chloride in the 
form of silver chloride. The presence of the 
first slight excess of silver ion (i.e., the end 
point) can be marked by the appearance of a 
coloured precipitate. One way this can be done 
is by using potassium chromate as indicator. 
Potassium chromate reacts with the first slight 
excess silver ion to form a red precipitate of 
silver chromate. Another method involves the 
use of an adsorption indicator, the indicator 
action being based on the formation on the 
surface of the precipitate of an adsorbed layer 
of silver indicator salt, which forms only when 
an excess of silver ion is present.

The most important titrations based upon 
complex-formation reactions are those involv- 
ing the titration of metal ions with the reagent 
disodium ethylenediaminetetraacetate ( e d t a ). 
The indicators are dyes that have the prop­
erty of forming a coloured complex with 
the metal ion. As the titration proceeds, the 
reagent reacts first with uncomplexed metal 
ions, and, finally, at the end point it reacts 
with the metal-indicator complex. The colour 
change corresponds to the conversion of the 
metal-dye complex into the free dye.

In oxidation-reduction (redox) titrations the 
indicator action is analogous to the other types 
of visual colour titrations. In the immediate 
vicinity of the end point, the indicator under- 
goes oxidation or reduction, depending upon 
whether the titrant is an oxidizing agent or 
a reducing agent. The oxidized and reduced 
forms of the indicator have distinctly different 
colours.

Altematively, for many titrations the end 
point can be detected by electrical mea- 
surements. These titrations may be classified 
according to the electrical quantity that is 
measured. Potentiometrie titrations involve 
the measurement of the potential difference 
between two electrodes of a cell; conducto- 
metric titrations, the electrical conductance or 
resistance; amperometric titrations, the elec­
tric current passing during the course of the 
titration; and coulometric titrations, the total 
quantity of electricity passed during the titra­
tion. In the four titrations mentioned above, 
except coulometric titrations, the end point 
is indicated by a marked change in the elec­
trical quantity that is being measured. In 
coulometric titrations the quantity of electric­
ity required to carry out a known reaction is 
measured, and from Faraday’s law, the quan­
tity of material present is calculated.
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Tittagarh (India): see Titagarh.
T ittle, Y.A., byname of y e l b e r t o n  a b r a ­
h a m  t i t t l e , j r . (b. Oct. 24, 1926, Marshall, 
Texas, U.S.), U.S. professional football quar-
terback.

Tittle started playing football at an early age 
and was all-state halfback at Marshall (Tex­
as) High School. He became a quarterback 
at Louisiana State University (Baton Rouge; 
1944-47) and teams he led won 23 games, 
lost 11, and tied 2; his yardage for completed 
passes was 2,576.

Tittle became a professional with the All 
America Football Conference (a a f c ) Balti­
more Colts in 1948 (National Football League 
[n f l ] from 1950), and when the Colts dis- 
banded he went with the n f l  San Francisco 
49ers in 1951. He was traded to the n f l  New 
York Giants in 1961, and became their first 
string quarterback, leading them to three di- 
visional championships (1961-63). In a 1962 
game against the Washington Redskins, he 
threw a record-tying seven touchdown passes, 
and he led the league in touchdown passes 
(1955, 1962-63), the 36 thrown in the last 
year tying him for an all-time record that 
persisted into the 1980s. After retirement in 
1964, he became an insurance broker in Palo 
Alto, Calif. He was elected to the football Hall 
of Fame in 1971.
T itus (ancient Roman personal name, or 
praenomen): see under gens or family name or 
honorific (e.g., under Atticus for Titus Pom- 
ponius Atticus), except as below.
Titus, in full TITUS VESPASIANUS AUGUSTUS, 
original name t i t u s  f l a v i u s  v e s p a s i a n u s  
(b. Dec. 30, a d  39—d. Sept. 13, 81), Roman 
emperor, conqueror of Jerusalem in 70. His 
lavish public spending eamed him great pop­
ularity during his brief (79-81) reign. Gener- 
ous with his personal fortune as well as with 
public funds, he sent aid to Campania after 
the eruption of Vesuvius (79) that destroyed 
Pompeii, Herculaneum, and Stabiae, and he 
helped rebuild Rome after the fire of 80. He 
completed construction of the Flavian Am- 
phitheatre, better known as the Colosseum, 
begun by his father, the emperor Vespasian, 
and opened it with ceremonies lasting more 
than 100 days.

After service in Britain and Germany, Ti­
tus commanded a legion under his father 
in Judaea (67). Following Nero’s death (68), 
he promoted the imperial succession of Ves­
pasian who, upon gaining the office, gave Ti­
tus charge of the Jewish war. His campaign, 
in which 1,000,000 Jews were reputed to have 
died, culminated in the capture and destruc- 
tion of Jerusalem. The Arch of Titus (81), 
still standing at the entrance to the Roman 
Forum, commemorated his victory.

Retuming to Rome in 71, Titus received 
command of Vespasian’s imperial troops, the 
Praetorian Guard. Granted tribunician power 
(the mark of an emperor or designated succes­
sor), he became his father’s colleague in the 
censorship of 73 and in several consulships. 
As the military arm of Vespasian’s principate, 
Titus incurred some unpopularity, worsened 
by keeping the sister of Herod Agrippa II, 
Berenice, as his mistress—for the Romans 
remembered Cleopatra, and marriage to an 
Eastem queen was repugnant to populär opin­
ion. Twice he reluctantly dismissed her.

In 79 Titus suppressed a conspiracy, proba­
bly concemed with the succession; but, when 
his father died (June 23), he acceded promptly 
and peacefully. Handsome, cultivated, and af- 
fable, he was, according to Suetonius, “the 
darling of the human race.” He was succeeded 
by his younger brother Domitian.
Titus, Saint (fl. Ist Century a d — d. tradi­
tionally Crete; Westem feast day February 6

[in Roman Church January 26 with Timothy], 
Eastem feast day August 23), a disciple of St. 
Paul the Apostle, for whom he was secretary; 
traditional first bishop of Crete. Known from 
New Testament allusions in Acts of the Apos- 
tles and the Pauline Letters, he was a Christian 
convert whom Paul, in contrast to his expe- 
diency in Timothy’s case, refused to allow to 
be circumcised (Gal. 2) at Jerusalem when the 
conservative party demanded this concession 
to religious feeling. He also appears in con- 
nection with the Corinthian Church, where he 
was lauded by Paul.

Titus was specially entrusted with organizing 
the aims collection for poor Christians of Ju­
daea and evidently acted as a commissioner of 
Paul at Corinth, where he replaced Timothy. 
According to II Timothy 4:10, he made a sub- 
sequent mission to Dalmatia, but the Letter 
of Paul to Titus, which contains the mie of 
episcopal life, implies that he superintended a 
zealous apostolate in Crete as Paul’s delegate. 
Later tradition made him bishop of Crete. His 
remains are reputedly enshrined at St. Mark’s 
Cathedral, Venice.
Titus, Letter of Paul to, a New Testament 
writing addressed to one of Paul’s close com- 
panions, organizer of the churches in Crete. 
It, and the two letters of Paul to Timo­
thy, have been called Pastoral Letters because 
they deal principally with heresies and church 
discipline. The letter urges Titus to appoint 
worthy elders to positions of responsibility, to 
preach sound doctrine, and to exemplify in 
his own life the virtues that are expected of 
all Christians. It wams against the disruptive 
influence of “Jewish myths,” especially those 
put forward by the “circumcision party.” That 
Paul actually wrote the letter to Titus is much 
disputed, the answer depending on arguments 
that extend also to the two letters of Paul to 
Timothy. See Timothy, letters of Paul to.
Titus Tatius, traditionally the Sabine king 
who mied with Romulus, the founder of 
Rome. It is unlikely that either Titus Tatius or 
Romulus was an historical personage. Accord­
ing to the legend, the conflict between the Ro­
mans and the Sabines began when Romulus 
invited the Sabines to a festival and abducted 
their women. Titus Tatius then seized Rome’s 
Capitoline Hill by bribing Tarpeia, daughter 
of the commander of the Roman guard. In the 
ensuing battle, fought in the valley between 
the Capitoline and Palatine hills, the Sabine 
women mshed into the fray and stopped the 
fighting. A formal treaty was drawn up uniting 
the Romans and Sabines under a dual king­
ship of Titus Tatius and Romulus. The com­
munity continued to be called Rome, but, as 
a concession to the Sabines, its citizens were 
known as Quirites (from Cures, the principal 
town of the Sabines). The dual kingship sur- 
vived for only a few years before Titus Tatius 
was killed by a mob.

The Romans read much back into the legend 
of Titus Tatius. In addition to viewing the 
reign of Titus and Romulus as the prototype 
of their own dual magistracies, they found in 
Titus the eponym of both the Titienses (one 
of the three original Roman tribes) and the 
religious brotherhood called the sodales Titii.
Titusville, city, seat (1879) of Brevard 
County, central Florida, U.S., linked to the 
John F. Kennedy Space Center on northern 
Merritt Island via a causeway across the In­
dian River (lagoon). It was originally founded
(1867) as Sand Point by Col. Henry T. Titus, 
for whom it was renamed in 1874. When incor­
porated as a town in 1886, it was a port served 
by a mule-drawn railway that carried freight 
as far as Sanford, 35 mi (56 km) inland. In 
1887 the Jacksonville, Tampa, and Key West 
Railroad was extended to Titusville, which 
developed as a citrus shipping point and com­
mercial fishing port. It attained city status in 
1946 and Consolidated with Indian River City

and Whispering Hills Golf Estate in 1963. Its 
economy has become increasingly dominated 
by tourism and the nearby aerospace research 
and industrial complex. Pop. (1980) city, 31,- 
910; (1982 est.) Melbourne-Titusville-Palm 
Bay metropolitan area ( s m s a ), 303,200.
Titusville, city, Crawford County, northwest- 
ern Pennsylvania, U.S., on Oil Creek, 40 mi 
(64 km) southeast of Erie. Founded in 1796 
by Jonathan Titus, a surveyor, it developed 
as a lumbering and agricultural centre. On 
Aug. 27, 1859, the first successful oil well was 
drilled just outside the city limits by “Col.” 
Edwin L. Drake, marking the beginning of the

Replica of the original Drake oil well, Titusville, Pa.
Milt and Joan Mann from CameraMann

state’s oil boom. The nation’s first oil refinery 
was installed there, and the first extensive nat­
ural gas industry was developed (c. 1872) in 
the area. On June 5, 1892, Oil Creek flooded, 
wrecking many oil tanks; a film of oil cover­
ing the water caught fire and caused extensive 
damage. The last refinery closed in 1950; alloy 
steel forgings, plastic and petroleum products, 
textiles, and electronic components are now 
the major products. A regional campus of the 
University of Pittsburgh is in Titusville. A 
replica of the original well house and derrick 
and a museum are in the Drake Well Memo­
rial Park. A monument (1902) to Drake is 
in Woodlawn Cemetery, his burial site. Inc. 
borough, 1847; city, 1866. Pop. (1980) 6,884.
tityra, any of three species of tropicai Amer­
ican birds in the genus Tityra of the cotinga

Masked tityra (Tityra semifasciata)
Drawing by Murrell Butler



family (Cotingidae, order Passeriformes). The 
masked tityra {Tityra semifasciata) is com­
mon in woods and open country from Mexico 
to Bolivia and Brazil, the black-tailed tityra 
{T. cayana) occurs throughout tropicai South 
America, and the black-crowned tityra (T. in- 
quisitor) ranges from Mexico to Argentina. 
The males of all three species are about 20 cm 
(8 inches) long and are pale gray with black on 
the head, wings, and tail; the females are sim­
ilar but browner in hue. The bill is stout and 
slightly hooked. Tityras utter froglike sounds 
and nest in tree holes, which, in the case of 
the masked tityra, may be usurped from a 
toucan or woodpecker by stuffing leaves into 
the hole until it is abandoned by the owner.
Tiumen (Russian S.F.S.R.): see Tyumen.
Tiutchev, Fyodor Ivanovich: see Tyutchev, 
Fyodor Ivanovich.
Tiv, people living on both sides of the Benue 
River in Nigeria; they speak a language of 
the Benue-Congo branch of the Niger-Congo 
family. The Tiv language was reduced to writ­
ing by missionaries in about 1920, and this 
system is taught to Tiv pupils who attend pri­
mary school.

The Tiv are subsistence farmers whose main 
crops are yams, millet, and sorghum, all of 
which are eaten as porridge or are made more 
palatable by their combination in sauces and 
stews. Although goats and chickens are plen- 
tiful, few cattle are kept because of the tsetse 
fly. The polygynous Tiv family occupies a 
cluster of round huts surrounding a reception 
hut; brothers usually live next to one another.
Tiv social Organization is based on patrilin- 

eages. Genealogies go back many generations 
to a single ancestor; the descendants (through 
the male line) of each person in the genealogy 
form a territorial kinship group. The force of 
patrilineal descent, while dominant in Tiv in­
stitutions, is balanced by other organizations, 
such as age grades (groups of men of about 
the same age who provide mutual assistance 
and allies against lineage pressure), coopera- 
tive groups, and institutionalized friendships. 
Although traditionally the Tiv had no chiefs 
(political decisions were made by lineage el­
ders), the British administration established a 
paramount chief in 1948. The Tiv’s complex 
system of exchange marriage was outlawed 
in 1927 and was replaced by marriage with 
bridewealth.

Some Tiv have converted to Christianity, and 
a lesser number have adopted Islam; but the 
tribal religion, based on the manipulation of 
forces {akombö) entrusted to man by a creator 
god, remains strong. The akombo are mani- 
fested in certain Symbols or emblems and in 
diseases that they create. An Organization of 
elders who have the ability to manipulate these 
forces meets at night to repair those manifes- 
tations of akombo {e.g., epidemics) that affect 
the group; these phenomena require human 
sacrifice or its metaphorical equivalent. The 
Tiv numbered about 2,500,000 in the late 
20th Century.
Tivaouane, town, northwestem Senegal. It is 
located about 50 miles (80 km) northeast of 
Dakar, the national Capital. Senegal’s prin­
cipal mineral exports (aluminum and espe­
cially calcium phosphates) are quarried near 
Tivaouane. The town is linked by road and 
rail with the ports of Dakar and Saint-Louis 
and serves as the country’s main centre for 
the Süfi-Muslim Tijäniyah sect. The Wolof 
people constitute the town’s main inhabitants. 
Pop. (1976) 16,999.
Tiverton (England): see Mid Devon.
Tiverton, town (“township”), Newport 
county, Rhode Island, U.S. It lies along the 
Sakonnet River and Mount Hope Bay, op­
posite Portsmouth and Bristol. Originally a 
part of Massachusetts Bay Colony and named 
for Tiverton, Devon, Eng., it was annexed to

Rhode Island in 1746 and was incorporated 
in 1747. Southwest of Tiverton Four Corners, 
the Battle of Almy’s Pea Field was fought 
during King Philip’s (Indian) War on July 8, 
1675. During the American Revolution, Fort 
Barton, on Tiverton Heights, was a mustering 
point for Colonial forces prior to the Battle 
of Rhode Island (1778). Farming, fishing, and 
boatbuilding were early activities, and textile 
mills were established in 1827. Agriculture 
and tourism are now the economic mainstays. 
Pop. (1988 est.) 14,348.
Tivoli, pleasure garden in Copenhagen. Cafes, 
restaurants, pavilions, open-air theatres, and 
an amusement park are scattered among 
Tivoli’s extensive flower gardens. Fireworks, 
coloured floodlights, and illuminated foun- 
tains brighten the park at night; and sym­
phony concerts, pantomimes, and ballets are 
performed throughout the summer.

The park was opened in 1843 by the writer- 
architect Georg Carstensen (1812-59) on the 
southem ramparts of the old city. A remnant 
of the former moat became a lake for boating. 
The composer H.C. Lumbye (1810-74) con­
ducted the orchestra at Tivoli for its first 30 
years, playing populär Viennese dance music 
as well as his own compositions. Bombing in 
1944 destroyed many park buildings, includ­
ing the old concert hall; a new concert hall, 
seating 2,000, was opened in the Tivoli in
1956.
Tivoli, Latin t i b u r , town and episcopal see, 
Roma provincia, Lazio (Latium) regione, cen­
tral Italy. It is picturesquely situated on the 
westem slopes of the Sabine Hills, along the 
Aniene River where it enters the Campagna 
di Roma, just east of Rome. The site com- 
manded the principal natural route eastward 
from Rome along the Via Tiburtina Valeria 
and has been continuously occupied since pre­
historie times.

Hadrian’s villa, Tivoli, Italy
SCALA—Art Resource/EB Inc.

Tivoli was originally an independent mem­
ber of the Latin League (communities that 
cooperated in political and social matters) and 
a rival of Rome, but it passed within the Ro­
man orbit in the 4th centuiy b c . The town 
received Roman citizenship in 90 b c  and at- 
tained prosperity as a summer resort under 
the late republic and early empire. The Ro­
man emperor Augustus and the poets Horace, 
Catullus, and Sextus Propertius were among 
its sojourners. Many wealthy Romans built 
villas and erected small temples in the vicinity 
of Tivoli. After suffering during the barbar- 
ian invasions, the town recovered by the lOth 
Century, became an imperial free city, and 
maintained its autonomy to some degree until 
1816.
Tivoli is an important landmark in the his­

tory of architecture, and its monuments are 
among the most impressive to survive from 
antiquity; their excavation since the 16th 
Century played a considerable part in shap- 
ing successive generations of classicizing taste. 
Among the remains of wealthy Roman resi- 
dences in the immediate neighbourhood, the 
most important are those of the one that
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was subsequently acquired by the emperor 
Hadrian in the Ist Century to become the nu­
cleus of his famous villa. Hadrian’s villa was 
the largest and most sumptuous imperial villa 
in the Roman Empire. It was begun about 
a d  118 and took about 10 years to build. It 
lies in a plain below the hill town of Tivoli. 
The villa contained palaces, libraries, guest 
quarters, public baths, and two theatres. The 
remnants of many great brick and concrete 
structures remain.
Among other surviving Roman monuments 

are two small temples and the great temple of 
Hercules Victor (Ercole Vincitore) within the 
town, as well as remains of aqueducts and of 
the poet Horace’s Sabine farm nearby. There 
are also notable medieval landmarks, includ­
ing the castle (now a prison) built in 1458-64 
by Pope Pius II, and the Villa d’Este, begun 
in 1550 by Pirro Ligorio for Cardinal Ippolito 
d’Este. The gardens of the Villa d’Este are 
a magnificent example of Renaissance land­
scape architecture and are unrivaled in the 
wealth and fantasy of their fountains. Tivoli’s 
famous waterfalls of the Aniene, 354 feet (108 
m) high, have been diminished in volume 
by hydroelectric projects and other diversions, 
and indiscriminate building has robbed the 
old town of much of the charm that made it a 
favourite resort of artists and travelers during 
the 18th and 19th centuries.

Tourism along with papermaking and light 
industry are the chief economic occupations 
of modem-day Tivoli. Pop. (1988 est.) mun., 
53,754.
Tiw (Germanic god): see Tyr.
Tiwanacu, also spelled t i w a n a k u  (Bolivia): 
see Tiahuanacu.
Tiwi, resort town, southeastem Luzon, Philip­
pines. It is situated along Lagonoy Gulf of 
the Philippine Sea. The town lies in a bed of 
volcanic vents over an active geothermal area; 
through the vents, sulfurous live steam pours 
continuously. Tiwi Hot Springs National Park 
is nearby; there tourists can boil food in the 
steaming water. There are local handicraft in­
dustries utilizing abaca and clay. Pop. (1980) 
mun., 28,726.
Tiy, also spelled t i y e  (b . c. 1400 b c , Ipu, 
Egypt—d. c. 1340), one of the most illustrious 
queens of Egypt.

She was the daughter of Yuya, the command­
er of the Egyptian chariotry and overseer of 
the cattle of the local god Min; her mother, 
Thuya, was also an Egyptian. Although she was 
not of royal blood, Tiy became the favoured 
wife of Amenhotep III (reigned 1390-53 b c ), 
a powerful king of the 18th dynasty, who gave 
her considerable prominence in state affairs 
and in public ceremonies; her name appeared 
with the king’s on official documents. She was 
the mother of Amenhotep IV, or Akhenaton, 
and was one of his circle of advisers after his 
accession. Her mummy, which is kept in the 
Egyptian Museum at Cairo, was identified in
1976.

A list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

Tizi Ouzou, town, north-central Algeria, in 
the Grande Kabylie. It lies in a narrow val­
ley of the Wadi Tizi Ouzou, separated from 
the Wadi Sébaou Valley by Mount Beloua. 
Named for the flowering broom {ouzou) that 
grows in the pass {tizi) connecting the two 
valleys, Tizi Ouzou was built by the Turks 
and enlarged by the French. The town is 
a regional trade centre noted for basketry; 
it is the site of the Algerian Institute of 
Hotel and Tourist Technology. Olives, figs,
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and grapes are processed there. Pop. (1977 
prelim.) mun., 73,120.
Tiznit, town, provincial Capital, and province, 
Sud region, Morocco. The town lies near 
the Atlantic coast and the Tachilla and 
Ouarzemimene mountains of the Anti-Atlas 
range. It was founded in 1882 during the reign 
of Mauläy Hasan as a military base from 
which he launched expeditions to subdue the 
peoples of the Oued (river) Sous region and the 
neighbouring mountainous areas. Tiznit was 
eventually occupied by French troops (1917- 
56). Enclosed by 4 mi (6 km) of walls, it is 
now a market centre where irrigated orchards, 
dates, vegetables, and barley are cultivated. 
Artisan industries include jewelry, engraved 
silver, and inlaid weapons. The town is con­
nected by road with Agadir.

Tiznit province has an area of 2,687 sq mi 
(6,960 sq km). It is bounded by the provinces 
of Agadir to the north, Tata to the east, 
Guelmim to the south, and the Atlantic Ocean 
to the west. Cereals, sheep, goats, and cat­
tle are raised. There are iron deposits in the 
mountains. Pop. (1971) town, 11,391; (1981 
est.) province, 353,000.
Tjilatjap (Indonesia): see Cilacap.
Tjirebon (Indonesia): see Cirebon.
Tjokroaminoto, Omar Said (b. Aug. 16, 
1882, Desa Bakur, Madiun, Java—d. Dec. 17, 
1935, Jogjakarta), highly influential Indone­
sian leader of the early Indonesian nationalist 
movement, closely linked with the Sarekat 
Isläm (q.v.; Islämic Association), which he 
shaped as a political force.

The Sarekat Dagang Isläm (Association of 
Islämic Traders), established in 1911 to pro- 
mote the interests of Indonesian traders faced 
with growing Chinese competition, was reor- 
ganized as Sarekat Isläm thé following year 
by Tjokroaminoto. He broadened the focus of 
the group, greatly expanding its appeal, and 
organized it along Westem lines. There were, 
however, substantial non-Western elements.

Tjokroaminoto, who had a powerful person­
ality, became widely populär among Javanese 
peasants. By 1914 he had become the cen­
tral figure of a messianic movement, and the 
Sarekat Isläm had taken on strong mystical 
overtones. He was not a strong leader, how­
ever, and he failed to reinforce his populär 
appeal with a clear, consistent policy. His con­
cem for the need for unity against Dutch mle 
led him to make compromises, while other 
groups with more coherent programs were po- 
litically more effective. In 1918 he became a 
member of the Volksraad.

In the early years of Sarekat Isläm, 
Tjokroaminoto came into contact with a num­
ber of young nationalists, among whom was 
Sukamo, who became the first president of 
Indonesia. Tjokroaminoto tutored Sukarno, 
who also married his daughter. After 1920 
Tjokroaminoto’s fortunes declined. He was 
jailed by the Dutch in 1921 on a charge of 
peijury but was released in 1922. By 1923 
Sukamo, who had ended his marriage, had 
broken politically with Tjokroaminoto and 
adopted a more radical position. They were 
later reconciled, and in 1926 Sukamo wrote 
for Bandera Isläm (“Flag of Isläm”), a jour­
nal edited by Tjokroaminoto after his release 
from prison. But his passive and conciliatory 
positions prevented Tjokroaminoto from ever 
regaining the power and influence he had held 
in the early days of Sarekat Isläm.
tjurunga, also spelled c h u r i n g a , in Aus­
tralian Aboriginal religion, a mythical being 
and a ritual object, usually made of wood or 
stone, that is a representation or manifestation 
of such a being. An Aranda word, tjurunga 
traditionally referred to sacred or secret-sa-

cred things set apart, or taboo; for example, 
certain rites, stone, and wooden slab ob­
jects, bull-roarers, ground paintings and earth 
mounds, ritual poles and emblems, headgear, 
and sacred songs. More popularly, the term is 
applied to flat, oval, worked stones, normally 
incised with sacred designs, and to wooden 
boards ranging in length from about 2 inches 
(5 centimetres) to 10 feet (3 metres) or so and 
bearing intricate patterns of mythological sig- 
nificance. Most tjurunga were used in men’s 
secret-sacred rituals; some small objects fig- 
ured in women’s rituals and still smaller ob­
jects in men’s love magie.

Each person has a personal bond with a tju­
runga. At initiation, a youth (not a girl) is 
introduced to the rituals and tjurunga of his 
local descent group and to those of others. 
Later he receives his own tjurunga object and 
the knowledge that goes with it (or them). At 
death, the tjurunga might be buried with the 
corpse, or the dead person’s spirit might seek 
the place where its tjurunga “body” (that is, 
the mythic being itself) rested.

Tjurunga represent in essence the indestruc- 
tible Personalities of members of the local 
descent groups connected with them; they 
assert the continuity of all life and human 
immortality. They are a symbol and an ex­
pression of communication between man and 
the mythological time called the Dreaming, 
between man and the great mythic beings, 
and between the material aspects of ordinary 
living and the spiritual heritage of man.
tlachtli, the ball court, or field, used for the 
ritual ball game (ollama) played throughout 
pre-Columbian Meso-America. Possibly origi- 
nating among the Olmecs (La Venta culture,

Maya pok-ta-pok ball court, at Copan, Honduras, c. 
a d  775
Irmgard Groth

c. 800-c. 400 b c ) or even earlier, the game 
spread to subsequent cultures, among them 
those of Monte Alban and El Tajin; the Maya 
(as pok-ta-pok); and the Toltec, Mixtec, and 
Aztec. In Aztec times, ollama was a nobles’ 
game and was often accompanied by heavy 
betting. Various myths mention the ball game, 
sometimes as a contest between day and night 
deities. It is still played in isolated regions. 
“ Tlachtli” and “ollama” are Nahuatl words.
The ball court, shaped like a Capital I 

with serifs and oriented north-south or east- 
west, represented the heavens. Players, wear- 
ing heavy padding, used elbows, knees, and 
hips to knock a solid rubber ball into the 
opponent’s end of the court; in post-Classic 
times (after c. a d  900), the object was to hit 
the ball through one of two vertical stone rings 
(placed on each side of the court). The ball 
represented the sun (or moon or stars), and 
the rings represented the sunrise and sunset 
or the equinoxes. Extremely violent, the game 
often caused serious injury and, occasionally, 
death.
Tlaelquani (Aztec goddess): see Tlazoltéotl.
Tlalnepantla, in full t l a l n e p a n t l a  d e  
c o m o n f o r t , city, northeastem México state, 
central Mexico. At an altitude of 7,474 ft

(2,278 m) above sea level on the Rio Tlal­
nepantla, it was founded by the Otomi Indians 
and conquered by the Aztecs; archaeological 
remains have been found on the site, and two 
Aztec pyramids are nearby. The city’s church 
was begun in 1583. Originally an agricultural 
and livestock-raising centre, Tlalnepantla has 
become virtually a northwestem industrial 
suburb of Mexico City. It is an important 
transportation hub, receiving and servicing 
the railroad lines running to Nuevo Laredo, 
Guadalajara, Pachuca, and Veracruz. Among 
the city’s varied industries are iron and bronze 
foundries, basic Chemical plants, and factories 
manufacturing mosaics, instmments, machin­
ery, and electrical equipment. Pop. (1970) 
45,575.
Tlaloc (Nahuatl: He Who Makes Things 
Sprout), the Aztec rain god. Representations 
of a rain god wearing a peculiar mask, with 
large round eyes and long fangs, date at least

Tlaloc, detail of reconstructed wall painting from 
Tepantitla, Teotihuacän culture, 3rd to 8th Century a d

Hamlyn Group Picture Library

to the Teotihuacän culture of the highlands 
(3rd to 8th Century a d ). His characteristic 
features were strikingly similar to those of the 
Maya rain god Chac of the same period.

During Aztec times (14th to 16th Century), 
Tlaloc’s cult was apparently considered ex­
tremely important and had spread throughout 
Mexico. In the divinatory calendars, Tlaloc 
was the eighth ruler of the days and the ninth 
lord of the nights.

Five months of the 18-month ritual year 
were dedicated to Tlaloc and to his fellow 
deities, the Tlaloque, who were believed to 
dweil on the mountaintops. Children were 
sacrificed to Tlaloc on the first month, Atl- 
caualo, and on the third, Tozoztontli. During 
the sixth month, Etzalqualiztli, the rain priests 
ceremonially bathed in the lake; they imitated 
the cries of waterfowls and used magie “fog 
rattles” (ayauhchicauaztli) in order to obtain 
rain. The 13th month, Tepeilhuitl, was ded­
icated to the mountain Tlaloque; small idols 
made of amaranth paste were ritually killed 
and eaten. A similar rite was held on the 16th 
month, Atemoztli.

Tlaloc had been one of the main deities of the 
agricultural tribes of central Mexico for many 
centuries, until the warlike northern tribes in­
vaded that part of the country, bringing with 
them the astral cults of the sun (Huitzilopocht- 
li) and the starry night sky (Tezcatlipoca). 
Aztec syncretism placed both Huitzilipochtli 
and Tlaloc at the head of the pantheon. The 
Teocalli (Great Temple) at Tenochtitlän, the 
Aztec Capital, supported on its lofty pyramid 
two sanctuaries of equal size: one, dedicated 
to Huitzilopochtli, was painted in white and 
red, and the other, dedicated to Tlaloc, was 
painted in white and blue. The rain god’s high 
priest, the Quetzalcóatl Tlaloc Tlamacazqui 
(Feathered Serpent, Priest of Tlaloc) mied 
with a title and rank equal to that of the sun 
god’s high priest.

Tlaloc was not only highly revered, but he 
was also greatly feared. He could send out 
the rain or provoke droiight and hunger. 
He hurled the lightning upon the earth and 
unleashed the devastating hurricanes. The 
Tlaloque, it was believed, could send down 
to the earth different kinds of rain, beneficent



or crop-destroying. Certain illnesses, such as 
dropsy, leprosy, and rheumatism, were said 
to be caused by Tlaloc and his fellow deities. 
Although the dead were generally cremated, 
those who had died from one of the special 
illnesses or who had drowned or who had 
been struck by lightning were buried. Tlaloc 
bestowed on them an etemal and blissful life 
in his paradise, Tlalocan.

Associated with Tlaloc was his companion 
Chalchiuhtlicue (“She Who Wears a Jade 
Skirt”), also called Matlalcueye (“She Who 
Wears a Green Skirt”), the goddess of fresh­
water lakes and streams.
Tlalpan, delegación, central distrito federal 
(“federal district”), central Mexico. At 1,425 
feet (2,294 m) above sea level in the Valley of 
Mexico, it is on the northeastem slopes of the 
extinct Cerro Ajusco volcano. In the district 
are remains of a pre-Columbian town, and 1.5 
miles (2.5 km) west of Tlalpan is the Cuicuilco 
Pyramid, considered to be the oldest man­
made stmcture on the North American con­
tinent (dating from 8000 to 7000 b c ). During 
the colonial era the settlement was called San 
Agustin de las Cuevas, after the church of the 
same name (1532). Given city status in 1827, 
Tlalpan served as Capital of México state from 
1827 to 1830. It retains a traditional and tran- 
quil atmosphere, with large residences, health- 
care institutions, and rehabilitation centres. 
Because of its proximity to central Mexico 
City, which lies approximately 12.5 miles (20 
km) to the north-northeast, Tlalpan is easily 
accessible by highway, railroad, and air. Pop. 
(1970) 22,128.
Tlaquepaque, city, north-central Jalisco esta- 
do (“state”), west-central Mexico. Formerly 
known as San Pedro Tlaquepaque, the city 
lies in the temperate Guadalajara valley, ap­
proximately 5,400 feet (1,650 m) above sea 
level. A suburb of Guadalajara, the state Cap­
ital, 7 miles (11 km) southeast, Tlaquepaque 
is primarily a handicrafts centre, known es­
pecially for its pottery, textiles, and hand- 
blown glass. The city is also the commercial 
and manufacturing centre for the surrounding 
agricultural region, which yields wheat, com 
(maize), peanuts (groundnuts), sugarcane, to­
bacco, and various fruits and vegetables. Be­
cause of its proximity to Guadalajara, the city 
is easily accessible by highway, railroad, and 
air. Pop. (1980) 133,500.
Tlaxcala, inland plateau estado (“state”), cen­
tral Mexico, bordered by the States of Puebla 
on the northeast, east, and south; by México 
on the west; and by Hidalgo on the northwest. 
The smallest Mexican state, its 1,551-square- 
mile (4,016-square-kilometre) territory has a 
mean elevation of 7,000 feet (2,100 m) and 
a cool, healthful climate, but frequent winter 
frosts are injurious to local agriculture. The 
state occupies roughly the same area as the 
Indian principality of Tlaxcala, which refused 
to surrender to the Aztec confederation and 
joined Hernän Cortés as his principal Indian 
ally in the conquest of Mexico (1519-21). 
Continued loyalty to Spain brought the Tlax- 
calans many privileges. The martial traditions 
of the Indian population were reasserted dur­
ing the War of Independence in 1810, and 
again in 1847, against United States forces.
Almost exclusively agricultural, the state pro­

duces cereals (com [maize] and barley), raises 
both dairy cows and fighting bulls, and has 
numerous handicrafts, notably the weaving of 
serapes and woolen cloth. Industry is predom- 
inantly textile-based, with woolens of special 
quality. Railways and highways traverse the 
state, linking Tlaxcala, the state Capital, to 
Mexico City to the west and to Puebla to the 
south. Pop. (1987 est.) 654,500.
Tlaxcala, in füll t l a x c a l a  d e  x i c o h t - 
é n c a t l , town, Capital of Tlaxcala estado 
(“state”), east-central Mexico. It lies along the 
Zahuapan River at the northwest foot of La

San Francisco Church in Tlaxcala city, Mex.
A. Harlap— Black Star/EB Inc.

Malinche volcano, 7,388 feet (2,252 m) above 
sea level. The city lies in the region inhab­
ited by the Tlaxcalan Indians, and the des- 
ignation “de Xicohténcatl” commemorates a 
Tlaxcalan chieftain who vigorously opposed 
his people’s aid to the Spanish conquistador 
Hernän Cortés. In 1519 Cortés conquered the 
city, where two years later he established the 
first Christian church (San Francisco) in the 
Americas. It was near Tlaxcala that Hernän 
Cortés built the brigantines which he trans- 
ported to the Lake of Mexico for his final 
onslaught on the Aztec capita! of Tenochtitlän 
(now Mexico City). The Sanctuary of Ocotlän 
and archaeological ruins are nearby. The sur­
rounding area produces com (maize), beans, 
lima beans, and livestock. The textile industry 
is well developed in the city, producing cot­
ton, wool, and synthetic fibres. Tlaxcala can 
be reached by highway from Puebla to the 
south and from Mexico City to the west. Pop.
(1980) 13,000.
Tlazoltéotl (Nahuatl: “Filth Deity”), also 
called ixcuiNA, or t l a e l q u a n i , Aztec god­
dess who represented sexual impurity and sin- 
ful behaviour; she was probably introduced to 
the Aztecs from the gulf lowlands of Huax- 
teca. Tlazoltéotl was an important and com­
plex earth-mother goddess. She was known in 
four guises, associated with different stages of 
life. As a young woman, she was a carefree 
temptress. In her second form she was the de­
structive goddess of gambling and uncertainty. 
In her middle age she was the great goddess 
able to absorb human sin, and, in her final 
manifestation, she was a destructive and ter- 
rifying hag preying upon youths. Tlazoltéotl 
was thought to provoke both camal lust and 
illicit sexual activity, but she could also grant 
absolution to those who had so sinned. She 
became best known for her capacity to cleanse 
such sins during confessionals conducted by 
her priests. Thus, although she could, in one 
form, inspire debauched behaviour, she could 
also forgive sinners and remove corruption 
from the world. She was portrayed in an elab­
orate headdress of raw cotton and in some 
representations wearing the skin of a sacrificial 
victim, or in a costume that featured symbols 
of the moon.

Articles are alphabetized word by word, 
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Tlemcen, also spelled (after 1981) t i l i m s e n , 
town, northwestem Algeria. It lies near the 
Moroccan border. Tlemcen is backed by the 
cliffs of the well-watered Tlemcen Mountains
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and overlooks the fertile Hennaya and Magh- 
nia plains. Lying at an elevation of 2,648 feet 
(807 m), Tlemcen is located sufficiently inland 
to avoid the humidity of the Mediterranean 
coast but is near enough to receive cooling sea 
breezes in summer. The resulting temperate 
climate favoured Tlemcen’s development and 
explains its historical importance.

The earliest settlement on the site was called 
Pomaria (“Orchards”) by the Romans in the 
4th Century because of the local profusion of 
orchards and gardens. The town was later re- 
named Agadir (“Escarpment”) by the Berbers. 
This eventually merged with the neighbour­
ing Almoravid military settlement of Tagrart, 
which was founded in the 1 Ith Century. The 
union evolved in the 13th Century as the 
town of Tlemcen (from the Berber tilmisane, 
“springs,” for the local perennial springs). 
Tlemcen was the Capital of the 'Abd al- 
Wadid kingdom of Tilimsan from the 13th to 
the 15th Century. It became a religious and 
cultural centre of Isläm as well as a focal 
point of trading routes along coastal northern 
Africa. Tlemcen was coveted by the neigh-

The monumental door of the ruined minaret of 
the mosque of Mansoura in the ancient Marinid 
occupation camp west of Tlemcen, Alg.
John Elk III— Bruce Coleman Inc.

bouring Marinid kingdom of Fès (Fez) to the 
west, however, and the Marinids established 
the fortified camp of Mansoura 1.5 miles (2.4 
km) west of Tlemcen as a base from which 
to besiege the town. Tlemcen was periodi- 
cally besieged by the Marinids throughout the 
14th Century, but during times of truce the 
rulers of the town worked on its architectural 
adornment and developed its religious and ed­
ucational institutions and its commerce and 
industry. The city declined at the end of the 
14th Century, and it feil to the Algerian Turks 
in 1559. In 1842 it was secured by the French, 
who surrounded it with ramparts. Tlemcen 
served as a headquarters for the Algerian na­
tionalist leader Ahmed Ben Bella in 1962.

Tlemcen has more buildings dating from the 
12th to the 15th Century than any other town 
in Algeria. With the exception of the Great 
Mosque built by the Almoravids in the 12th 
Century, most of the city’s medieval build­
ings strongly reflect the influence of Moorish 
Spain. The Mosque of Sïdi bel Hassan (1296, 
now a museum), the Méchouar, or citadel 
(1145, now a military hospital and barracks), 
the Sahrij, or Great Basin (a 14th-century 
reservoir, now dry), and the Grotto of Rabbi 
Ephraim ben Israel Ankawa (15th Century) are 
notable landmarks. Tlemcen’s winding, nar­
row, arched streets are crowded with shops, 
cafés, and mosques. The ruins of the Marinid 
city of Mansoura to the west has notable ex- 
amples of Hispano-Moorish art.

Tlemcen supports a bustling trade in agri-
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cultural products and textile (including silk), 
leather, and metal handicrafts, and has some 
light industrial development. The population 
is sharply divided between the Hadars (the 
middle dass, descended from the Moors), the 
Koulouglis (descendants of Turks and Arab 
women), and the traditional Jewish commu­
nity, each living within its own sector. Pop. 
(1977 prelim.) mun. 109,408.

Articles are alphabetized word by word, 
not letter by letter

Tlingit, northemmost Indians of the North 
Pacific Coast of North America, inhabiting the 
islands and coastal lands of Southern Alaska 
from Yakutat Bay to Cape Fox; they were 
Speakers of the Tlingit language, believed to be 
related to Athabascan. They were divided into 
14 territorial groups, or tribes. According to 
tradition, some of their ancestors came from 
the south; others migrated from the interior.

Tlingit groups were organized into twofold 
divisions, or moieties, each individual being 
assigned at birth according to his mother’s af­
filiation. Moieties were subdivided into clans, 
groups whose members traced their relation­
ship to a legendary common ancestor. The 
basic social unit, however, was the lineage of 
people related through matemal descent. The 
lineage was usually politically independent, 
each lineage having its own chief, with no 
overall tribal authority. Lineages might coop- 
erate, as in war, but there was no compulsion 
to do so. During the historie period there 
was a tendency for tribes consisting of one 
or more lineages to consolidate into unified 
villages, but formerly each lineage probably 
had its own village. Each lineage owned and 
exploited lands of economic importance and 
functioned as the basic ceremonial unit.

Tlingit economy was based on fishing, with 
salmon caught by harpoons, nets, and traps 
the main source of food. The Tlingit also 
hunted sea, and sometimes land, mammals. 
Wood was the primary material for manufac- 
ture, and was used for houses, canoes, dishes, 
Utensils, and other objects. Large permanent 
houses were built near good fishing grounds 
and safe landing places for canoes, often along 
the beaches of a bay sheltered from the tides. 
The houses were occupied only in winter; 
during the summer inhabitants scattered for 
fishing and hunting. Tlingit potlatches (q.v.), 
the ceremonial distributions of gifts, marked a 
cycle of rituals mouming the death of a chief. 
See also Haida; Tsimshian.
TM ; see Transcendental Meditation.
TN T (explosive): see trinitrotoluene.
To’ Janggut, original name m u h a m m a d  h a -  
s a n  b i n  m u n a s  (b. 1853, Jeram, Kelantan, 
Federation of Malaya and Singapore—d. May 
24, 1915, Pasir Puteh, Kelantan, Straits Set­
tlements), Malay leader of a peasant rebellion 
in Malaya in 1915, directed against tax and 
other changes brought about by British colo­
nial mle.

Muhammad Hasan, known as To’ Janggut 
because of his long white beard, was a peas­
ant farmer and an itinerant rice trader in the 
southemmost district of Kelantan, a state that 
came under British control in 1909. Among 
the effects of colonial rule were displacement 
of the independent powers of district territo­
rial chiefs and the introduction of new and 
unwelcome forms of land taxation.
As a former and loyal follower of the Pasir 

Puteh chief, To’ Janggut was affected by both 
measures. In April 1915 he organized first 
a tax boycott and then an armed rising of 
almost 2,000 farmers, designed to expel the 
British. Troops had to be brought in from

Singapore to quell the rising, which lasted for 
a month. Though there was no great loss of 
life, To’ Janggut died in the final attack on 
his stronghold, and his name continues to live 
as that of an early hero in the anti-colonialist 
struggle.
To> Kenali, original name m u h a m m a d  y u - 
s o f  b i n  A h m a d  (b. 1868, Kampung Kenali, 
Kelantan, Straits Settlements—d. Nov. 19, 
1933, Kampong Kota Baharu, Straits Settle­
ments), Malay theologian and teacher who 
became the archetype of the rural Malay re­
ligious teacher (*alim), with a reputation that 
spread far beyond his native Kelantan to 
Sumatra, Java, and Cambodia.

Muhammad Yusof, bom into a poor, peas­
ant family, was taught the fundamentals of the 
Islämic religion at home, in his village, and 
in the nearby Capital, Kota Baharu. He went 
to Mecca at the age of 18, and studied there 
for 22 years. He returned to Kelantan in 1908 
and began to teach from his house, attracting 
students who set up their own small huts (pon- 
dok) in the traditional manner, which allowed 
them to live nearby while studying with him. 
Though he was invited by the sultan to teach 
in the state mosque in Kota Baharu, and did 
so from 1915 to 1920, it was at the Pondok 
To’ Kenali that his influence was chiefly feit; 
it became one of the largest schools in the 
state, with more than 300 students by the 
mid-1920s. To’ Kenali played a considerable 
role in developing Arabic-language instruction 
as well as religious teaching in Malaysia, and 
many of his students come to occupy impor­
tant positions in Islämic affairs in the country. 
In addition, he played an important part in 
shaping the state Majlis Agama Isläm (Islämic 
Religious Council), set up in 1915 to over- 
see all aspects of Isläm in Kelantan. It later 
became the model for similar councils in the 
remaining Malay States.
To-hm, Pinyin d u o l u n , Mongolian d o l o n  
n o r , or DOLOON N UUR, town in the In­
ner Mongolian Autonomous Region (tzu-chih- 
ch ’ü), China. It is a county (hsien) seat in 
Hsi-lin-kuo-le League (meng). Until 1952 the 
town was in the former Chahar Province.

Historically important as the site of Shang-tu 
(the Xanadu of Samuel Coleridge’s poem 
“Kubla Khan”), it was founded by the Khan 
in 1256 and became the summer Capital of 
the Mongol emperors of China, known as the 
“city of 108 temples.” Excavations have re­
vealed that the site comprised a walled inner 
city containing official buildings, surrounded 
by an outer wall, while on the west and north 
a third wall enclosed a large park. The city 
was sacked and bumed in the Red Turban 
Muslim Rebellion in 1358, and again in 1363. 
In 1369 the Chinese Ming armies took the 
area. To-lun, however, remained an impor­
tant symbolic site for the Mongols, and the 
Chinese Manchu emperors encouraged its de­
velopment as a religious centre. Under the 
Manchus an enormous lamasery was founded 
there in 1694, which at one time housed more 
than 3,000 monks. The Mongols flocked to 
the temples, many Chinese merchants arrived 
in the locality to trade with them, and To-lun 
became one of the major collecting points 
along the Inner Mongolian border.
After 1949 a highway was constructed link- 

ing the city with Kalgan (Chang-chia-k’ou) in 
Hopeh Province to the Southwest and Ch’ih- 
feng in Inner Mongolia to the east. The high­
way stimulated development, and many Chi­
nese farmers settled in the vicinity, pressing 
the pastoral Mongols (who now constitute a 
minority in the meng) further north. To-lun 
remains an important collecting centre for 
pastoral products. Pop. (mid-1970s est.) 10,- 
000-50,000.
To Nhu (pseudonym): see Nguyen Du. 
T’o-pa d y n a s t y : see Wei dynasty.

T’o-pa Hung (Chinese emperor): see
Hsiao-wen Ti.
toad, a squat, rough-skinned, tailless amphib- 
ian (order Anura), especially a member of the 
family Bufonidae. The true toads (Bufo), with 
more than 150 species, are found worldwide

(Top) American toad (Bufo americanus); (bottom) 
variegated toad {Atelopus zeteki) from Panama
(Top) George Porter—The National Audubon Society Collection/Photo 
Researchers, (bottom) E.S. Ross

except in Australasia and Madagascar. Be­
sides Bufo, the family includes 12 genera, one 
of which (Nectophrynoides) contains the only 
anuran that bears live young.

A brief treatment of toads follows. For full 
treatment, see m a c r o p a e d i a : Amphibians.

Variegated toads (Atelopus) are found in 
South and Central America. They are com­
monly square headed and have enlarged hind 
feet. Some are brightly coloured in black with 
yellow, red, or green. When molested, the 
small, poisonous Melanophuyniseus stelzneri 
of Uruguay bends its head and limbs over its 
body to display its bright-orange hands and 
feet. This position may be a method of warn- 
ing the intruder of the toxicity of the toad.

True toads, of which the American toad 
(Bufo americanus) and the European toad (B. 
bufo) are representative, are stout bodied with 
short legs that limit them to the characteris­
tic walking or hopping gait. Size ranges from 
about 2 to 25 centimetres (1 to 10 inches). 
The thick, dry, often warty skin on the back 
is generally mottled brown. Poison-secreting 
glands are located on the back and in the 
warts but are most concentrated in two promi­
nent raised areas behind the eyes, the parotid 
glands.

The poison, which is secreted or ejected when 
the toad is molested, irritates the eyes and 
mucous membranes of many, though not all, 
predators. The poisons of the Colorado River 
toad (B. alvarius) and the giant toad (B. mar- 
inus) affect animals as large as dogs, in some 
instances causing temporary paralysis or even 
death. The Chinese have long used dried toad 
poison to treat various ailments, but most of 
the important substances can be synthesized 
or obtained elsewhere. Contrary to populär 
belief, toads do not cause warts.

True toads are mainly terrestrial and noc-



tumal. They frequently remain in fairly small 
areas, feeding on whatever insects or small 
animals they can catch. Most remain in their 
burrows in winter and during drought. They 
breed in water and may migrate 1.5 kilome­
tres (one mile) or more to a suitable breeding 
pond. The eggs (600 to over 30,000, depend- 
ing on species) are laid in two long jelly tubes. 
The tadpoles hatch in a few days and trans- 
form into adults in one to three months.
toad bug, any insect of the family Gelasto- 
coridae (order Heteroptera), which numbers

Toad bug (Gelastocoris oculatus)
Richard Parker

about 100 species. These insects, which re- 
semble tiny frogs, have short, broad bodies 
and protruding eyes; they catch their prey by 
leaping upon it.

Toad bugs are found in all Zoogeographie re­
gions living along the muddy edges of streams 
and ponds. Some species spend part of their 
lives in underground holes that they make. 
Their eggs have been found buried in sand. 
The colour of toad bugs varies, depending on 
the environment in which they live.
toadfish, any of about 45 species of bot- 
tom-living fishes comprising the family Batra- 
choididae and the order Batrachoidiformes, 
found chiefly in the New World and mostly in

Oyster toadfish (Opsanus tau)
Roman Vishniac

warm seas—occasionally in freshwater. Toad- 
fishes, heavy-bodied fishes with broad, flat- 
tened heads and large mouths equipped with 
strong teeth, grow to a maximum of about 30 
centimetres (12 inches) and either are scaleless 
or have small scales. Most can produce au- 
dible grunting or croaking sounds. Toadfishes 
are carnivorous and sometimes bite when 
touched.

They are divided into three groups: the true 
toadfish, such as the oyster toadfish (Opsanus 
tau), a common resident of shallow coastal 
waters along eastern North America; the ven- 
omous toadfish (Thalassophryne and Daec- 
tor), found in Central and South America and 
notable for inflicting painful wounds with the 
hoilow, venom-injecting spines on their dorsal 
fins and gill covers; and the midshipman (Po- 
richthys), shallow-water American fish named 
for numerous (600-840) small, button-like 
light organs arranged in rows along the body.
toadflax, also called s p u r r e d  s n a p d r a g o n  
(Linaria), any of a genus of nearly 100 herba-

Common toadflax (Linaria vulgaris)
Joan E. Rahn— EB Inc.

ceous plants native to the North Temperate 
Zone, particularly the Mediterranean region. 
The common name refers to the flax-like 
leaves; the flowers are two-lipped and spurred 
like snapdragons. Among the prominent mem­
bers are common toadflax, or butter-and- 
eggs (L. vulgaris), with yellow and orange 
flower parts. Native to Eurasia, it is now 
widely naturalized in North America. Blue, 
or old-field, toadflax (L. canadensis) is a deli­
cate light-blue flowering plant found through­
out North America. From North Africa come 
the cloven-lip toadflax (L. bipartita) and pur- 
ple-net toadflax (L. reticulata), both of which 
have purple and orange bicoloured flowers.
toadstool, any of various inedible or poi- 
sonous species of mushrooms (division My- 
cota). Species of Amanita, for example, can 
cause death if eaten. See mushroom.
toadstool poisoning: see mushroom poison- 
ing.
Toamasina, formerly t a m  a t  a v e , town and 
province (faritany) of eastem Madagascar. The 
town, on the Indian Ocean, was rebuilt after 
destruction by hurricane in 1927, with the 
modem sector, to the north, centring on the 
tree-lined avenue Poincaré. Toamasina is the 
republic’s commercial hub and foremost port, 
handling about half the foreign trade. It exports 
coffee, vanilla, pepper, cloves, and graphite 
and imports machinery, textiles, and food- 
stuffs. There are food-processing, metal-work- 
ing, and other plants in the town. There is 
also a regional centre (1977) of the University 
of Madagascar. The terminus of the railway 
from Antananarivo, the national Capital, 135 
mi (217 km) northeast, it also has an airfield.
Toamasina province, which has an area of 

27,765 sq mi (71,911 sq km), occupies the fer­
tile east coast plain. It is drained in the south 
by the Mangoro River, and in the north it 
contains Lake Alaotra. Holiday resorts line the 
coast and the offshore island of Nosy Boraha 
(formerly Sainte-Marie). Inland, major export 
crops include coffee, cloves, pepper, and cin-

Dockside scene at Toamasina, Madagascar
J. Cannon— Ostman Agency

811 Toba, Go-

namon. Graphite, quartz, and chromites are 
mined. Pop. (1982 est.) city, 82,907; (1977) 
province, 1,254,639.
Toarcian Stage, Standard, worldwide divi­
sion of Jurassic rocks and time. (The Jurassic 
Period began about 190,000,000 years ago and 
lasted some 54,000,000 years.) The Toarcian 
is characterized by the shales, clays, marls, and 
limestones in Lorraine, Fr. Several ammonite 
cephalopod zones (shorter spans of time char­
acterized by a type of fossil mollusk) have been 
recognized and enable long-range correlations 
to be made with rocks found elsewhere. The 
Toarcian Stage is the uppermost stage of the 
Lower Jurassic. Rocks of the Toarcian overlie 
those of the Pliensbachian and underlie rocks 
of the Bajocian Stage.
toastmaster’s glass, English glass about the 
size of an ordinary drinking glass but with 
only about one-quarter of its capacity; the

Toastmaster’s glass, English, c. 1730; in the Victoria 
and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; photograph,
A.C. Cooper Ltd.

glass creates the illusion of being füll by means 
of a depression in its bowl, which in fact is 
almost solid. It owed its origin to the clubs of 
18th-century England, where the toastmaster 
had to remain sober enough to carry out his 
office.
Toba dynasty : see Wei dynasty.
Toba, Go-, in full g o - t o b a  t e n n ö , personal 
name t a k a h i r a  (b. Aug. 6, 1180, Kyöto—d. 
March 28, 1239, Oki Province, Japan), 82nd 
emperor of Japan, whose attempt to restore 
power to the Imperial house resulted in total 
subjugation of the Japanese court.

He was placed on the throne in 1183, taking 
the reign name Go-Toba (Later Toba), by the 
Minamoto clan after it had established mili­
tary hegemony over most of Japan.

After reigning for 15 years, in 1198 Go- 
Toba abdicated in favour of his son in order 
to form a cloister government (insei) through 
which he dominated the Imperial court. The 
following year Minamoto Yoritomo, head of 
the Minamoto clan, whom the Emperor had 
appointed to the office of shogun (military 
dictator), died, and in the next few years mem­
bers of the Höjö family established themselves 
as the hereditary shogunal regents, thus effec- 
tively usurping the power of the shogun. 

Go-Toba took advantage of the ensuing fric­
tion to develop his own power structure, in­
cluding a sizable army. In 1219 the last of 
the Minamoto line died, and Höjö Yoshi- 
toki (1163-1224) became firmly established 
as regent. Go-Toba believed there was enough 
discontent with Höjö rule to warrant a con- 
frontation. After accusing Yoshitoki of being 
a rebel in 1221, he issued a call to warrior 
families throughout the country to join his 
forces. The Höjö, however, reacted swiftly, 
and less than a month later the uprising was



Toba, Lake 812

over. Go-Toba and his two sons were exiled, 
and the Höjö family sohdified their military 
and economic hold on the court. The incident 
is known as the Jökyü Disturbance (Jökyü no 
ran), from the name of the period between 
1219 and 1221 in which the incident occurred.
Toba, Lake, Indonesian d a n a u  t o b a , lake 
in the Barisan Mountains, north-central Suma­
tra, Indonesia. It covers an area of about 440 
square miles (1,140 square km), excluding 
Samosir Island, which occupies a large part of 
the lake’s centre and which is about 30 miles 
(50 km) long and 10 miles (15 km) wide. The 
lake drains east through the Asahan River into 
the Strait of Malacca; along the Asahan River 
several major hydroelectric projects were com­
pleted in the 1980s to supply power for in- 
dustrialization of the lesser-developed areas of 
northern Sumatra. A high-quality aluminum- 
processing and smelting centre was also com­
pleted in 1984 at the mouth of the Asahan on 
the coast.
Toba Söjö, byname a b b o t  o f  t o b a , also 
called K A K U Y ü (b. 1053, Japan—d. 1140, 
Japan), 47th head priest of the Enryaku-ji,

“Scrolls of Frolicking Animals,” detail of hand scroll 
attributed to Toba Söjö, mid-12th Century; in the 
Közan-ji, Kyöto
By courtesy of the Kozan-ji Temple, Kyoto; photograph, Umegabata 
Ukyoku

which is headquarters of the Tendai sect of 
Buddhism, near Kyöto in modern Shiga Pre- 
fecture.

Toba is traditionally regarded as the artist 
of a series of important narrative scrolls fea- 
turing humorous secular subjects: “History of 
Mount Shigi” and “Scrolls of Frolicking An­
imals.” The “History of Mount Shigi” con­
sists of illustrations of miracles and is notable 
for its lifelike crowds of people in action. In 
the “Scrolls of Frolicking Animals” the artist 
used a new technique of free-line ink draw­
ing against a white background to depict the 
frolicking animals, which, some say, were car- 
icatures of contemporary Buddhist priests. Be­
cause the four “Scrolls of Frolicking Animals” 
differ greatly in quality, it is now believed they 
were painted by Toba Söjö and another, later 
artist. Despite doubts concerning their author- 
ship, the caricature drawings are so closely 
associated with the Abbot that the appellation 
Toba-e (“Toba paintings”) is given to similar, 
although cruder, cartoon drawings populär 
during the Tokugawa period (1603-1867).
tobacco, any of numerous species of Nico- 
tiana or the cured leaves of several of the 
species that are used after processing in vari­
ous ways for smoking, snuffing, chewing, and 
extracting of nicotine. Common tobacco is 
Nicotiana tabacum, native to South America, 
Mexico, and the West Indies. Wild tobacco 
is Nicotiana rustica, the species cultivated by 
the Indians of eastern North America and 
presently cultivated in Turkey, the Soviet 
Union, India, and several European countries. 
These two species were described by Carolus 
Linnaeus in 1753. Other species, such as N. 
attenuata, N. trigonophylla, and N. quadri-

(Left) Wild tobacco (Nicotiana rustica), about 3 feet 
high, and (right) cultivated tobacco (N. tabacum), 
about 4V2 feet
By courtesy of (left) the U.S. Department of Agriculture; (right) 
photograph, J. Horace McFarland Company

valvis, have been used for smoking by the 
Indians of western North America. Ornamen­
tal, flowering tobaccos are N. sylvestris and N. 
alata grandijlora. All species of Nicotiana are 
probably native to the Westem Hemisphere 
except several species native to Australia.

A brief treatment of tobacco follows. For full 
treatment, see m a c r o p a e d i a : Farming and 
Agricultural Technology.

When Christopher Columbus discovered the 
Americas, he found the natives using tobacco 
in much the same manner as it is used today. 
The American Indians believed it to possess 
medicinal properties, which was the main rea­
son for its introduction into Europe. Tobacco 
was important in Indian ceremonies, such as 
the smoking of the pipe of peace. Evidently 
the natives of North and South America had 
developed cmde methods of tobacco culture. 
Tobacco-growing’s extension to practically all 
parts of the world began with its introduction 
into Europe: France, 1556; Portugal, 1558; 
Spain, 1559; and England, 1565. Jean Nicot, 
the French ambassador to Lisbon in whose 
honour the genus Nicotiana was named, is 
said to have sent the seed of N  tabacum 
to Catherine de Médicis, the queen consort 
and regent of France. Portuguese and Spanish 
sailors took tobacco from Europe to all parts 
of the world.

There are no available records as to early 
tobacco culture outside Europe, but the begin- 
nings of tobacco culture by European settlers 
in America took place in the following areas 
on the dates indicated: Santo Domingo, 1531; 
Cuba, 1580; Brazil, 1600; Jamestown, Vir­
ginia, 1612; Maryland, 1631. Tobacco soon 
became the chief commodity exchanged by 
the colonists for European manufactured arti­
cles.

Overproduction was an economic problem 
from the beginning. After the American Rev­
olution tobacco culture expanded from the 
colonial areas in Virginia and Maryland into 
Kentucky, Tennessee, North Carolina, Ohio, 
and Missouri. Tobacco leaves were originally 
air-cured—left to dry in a bam or shed for 
several weeks. Later, smoke from a wood fire 
was used (fire curing), thereby enabling the 
leaf to withstand long ocean voyages by sail- 
ing ship. About 1825 the fire-curing method 
was modified in parts of Virginia and North 
Carolina by the use of charcoal, which elim- 
inated the effect of smoke on the taste and 
aroma of the leaf. The method was further 
modified after the American Civil War by the 
introduction of a fumace with metal flues.
A light, air-cured leaf known as White Bur­

ley appeared about 1864, after a farmer in 
Bröwn County, Ohio, found individual to­
bacco plants that were deficiënt in green 
colouring. These plants, when cured, mani- 
fested a light yellowish-red colour, and the 
cured leaf was porous, extremely absorptive, 
and highly suitable for use in manufacturing 
mixtures for chewing and smoking. It has also 
been suitable for use in manufacturing the 
populär American blended cigarette.

Common tobacco may grow to a height of 
4 to 6 feet (1 to 2 m) when not topped. The 
flowers, which are bome in a panicle and are 
normally self-fertilizing, are usually pink but 
may be carmine or white. The leaves of some 
of the large varieties may reach a length of 2 
to 3 feet, with a width of about half the length; 
but some of the Turkish, or Oriental, kinds, 
as grown commercially, may be less than 3 
inches (7.6 cm) long.
N  rustica varies from 2 to 4 feet in height and 

usually develops suckers, or axillary shoots. 
The leaves are thick and broadly oval; the 
flowers are pale yellow to greenish. Both com­
mon tobacco and N  rustica have an epidermal 
covering of hairs, some of which are glandular 
and secrete a viscid liquid. Both species may 
have a high alkaloid content; that of N  rustica 
tends to be higher.

Nicotine (q.v.) occurs in tobacco along with 
related alkaloids and organic acids such as 
malie and citric. Nicotine content is deter­
mined by the species, variety, and strain of 
tobacco; the growing conditions, particularly 
soil and climate; the methods of culture and 
eure; and the position on the plant from which 
the leaves are taken (lower leaves usually have 
less nicotine). There is considerable Variation 
in commercial tobacco, but on average the 
dark, air-cured and fire-cured types contain 4 
to 4.5 percent nicotine; cigar Aller and Burley 
contain 3.5 to 4 percent; flue-cured, 2.5 to 
3 percent; Maryland, 2 percent; and Turkish, 
less than 2 percent. N. rustica has been grown 
with up to 10 percent nicotine in the leaf. Dur­
ing the fermentation or aging process, there is 
a loss in nicotine. In cigar tobaccos, which are 
subjected to a heavy fermentation, one-half or 
more of the nicotine may disappear.

Tobacco is high in ash content, which ranges 
from 15 to 25 percent of the leaf on a water- 
free basis. Flue-cured tobacco is rich in sugar, 
the cigarette grades having 15 to 20 percent or 
more. Cigar tobaccos are high in nitrogenous 
compounds but are almost free of starch and 
sugars.

If leaf tobacco is not bought in ready- 
stemmed form, the Arst step in tuming it into 
a product that the consumer can smoke, chew, 
or take as snuff is to remove midribs (cen­
tral veins). For most products, manufacturers 
blend leaf of various types, origins, grades, 
and crop years to obtain the qualities that 
they require and to assure uniformity over 
the years. Cigarette manufacturers usually add 
sweetening preparations and flavourings and 
process the tobacco in a variety of secret ways 
before it is fed, as Anely shredded rag, into the 
cigarette-making machines. Preparation of to­
baccos for pipe smoking and chewing is as var­
ied as the assortment of these products. Their 
manufacture may involve the incorporation of 
additives and the application of pressure and 
heat. Snuff is usually made by fermenting Are- 
cured leaf and stem, and grinding it; salts and 
flavourings may be added. Cigars are made 
by wrapping a binder leaf around a bunch of 
cut Aller leaf and overwrapping with a Ane 
wrapper leaf; on all but the Anest cigars the 
work is largely mechanized.

In the United States and increasingly else- 
where, sterns and scrap are used for nicotine 
extractions or are ground down and made into 
reconstituted sheet in a process akin to paper- 
making. The sheet may be used as a substitute 
cigar binder or, more rarely, as wrapper, or 
it may be Anely cut and used to supplement 
natural tobacco in cigarettes. See also chewing 
tobacco; cigar; cigarette; smoking; snuff.
Tobacco Nation, a ls o  called t o b a c c o  i n d i - 
a n s : see Tionontati.
Tobey, Mark (b. Dec. 11, 1890, Centerville, 
Wis., U.S.—d. April 24, 1976, Basel, Switz.), 
American painter whose work is characterized 
by a rhythmical, abstract calligraphy, usually 
white on a dark ground.

Tobey studied at the School of the Art In-



stitute of Chicago and worked for a time as 
a fashion illustrator and portraitist in New 
York City. His conversion to the Bahä’i faith 
in 1918 marked the beginning of a lifelong 
interest in non-Western spirituality.

Tobey’s mature painting style evolved after 
a visit to the Far East in 1934, during which 
time he spent one month in a Zen monastery 
in Kyöto and studied Chinese calligraphy 
in Shanghai. The calligraphic influence first 
manifested itself in the tangled brushwork 
of his cityscapes of the 1930s (e.g., “Broad­
way,” 1936), and Tobey went on to develop a 
unique style consisting of a web or network of 
calligraphic marks painted in white against a 
gray or coloured ground. This “white writing” 
soon displaced all realistic representation in 
his work. Tobey’s works are small in size by 
modern American Standards, and the cool re- 
finement of their primarily watercolour, tem­
pera, or pastel surfaces further distinguishes 
them from those of his contemporaries. His 
use of an all-over, abstract linear network in 
his paintings anticipated the works of Jackson 
Pollock.
Tobin, James (b. March 5, 1918, Cham- 
paign, 111., U.S.), American economist whose 
contributions to the theoretical formulation of 
investment behaviour were also of great prac­
tical value in understanding financial markets. 
His work brought him the Nobel Prize for 
Economics in 1981.
After taking degrees from Harvard Univer­

sity (1939, 1940), Tobin spent 1941-42 as an 
economist with the Office of Price Admin­
istration in Washington, D.C. During World 
War II he served in the Naval Reserve, rising 
to second in command of the destroyer USS 
Kearney. In 1947 Tobin received his Ph.D. 
from Harvard, and in 1950 he joined the 
faculty of Yale University, where in 1957 he 
became Sterling professor of economics. In 
addition to teaching, he served as director of 
the Cowles Foundation for Research in Eco­
nomics in 1955-61 and 1964-65.

Tobin’s work significantly extended the use- 
fulness of Keynesian economie analysis by 
greatly clarifying such issues as risk, portfolio 
management, and the role of financial markets 
in conveying information about underlying 
conditions. Among his publications were The 
American Business Creed (with others, 1961), 
National Economie Policy (1966), Essays in 
Economics, 3 vol. (1971-82), and The New 
Economics One Decade Older (1974).
Tobit, also called the book of tobias, 
apocryphal work (noncanonical for Jews and 
Protestants) that found its way into the Ro­
man Catholic canon via the Septuagint. A 
religious folktale and a Judaicized version of 
the story of the grateful dead, it relates how 
Tobit, a pious Jew exiled to Nineveh in As­
syria, observed the precepts of Hebrew Law by 
giving aims and by burying the dead. In spite 
of his good works, Tobit was struck blind.
Concurrent with Tobit’s story is that of 

Sarah, daughter of Tobit’s dosest relative, 
whose seven successive husbands were each 
killed by a demon on their wedding night. 
When Tobit and Sarah pray to God for deliv- 
erance, God sends the angel Raphael to act as 
intercessor. Tobit regains his sight, and Sarah 
marries Tobit’s son Tobias. The story closes 
with Tobit’s song of thanksgiving and an ac­
count of his death.
The book is primarily concemed with the 

problem of reconciling evil in the world with 
divine justice. Tobit and Sarah are pious Jews 
unaccountably afflicted by malevolent forces, 
but their faith is finally rewarded, and God is 
vindicated as both just and omnipotent. Other 
major themes are the need for Jews living out­
side Palestine to observe religious law strictly 
and the promise of the restoration of Israel as 
a nation.
Historical inaccuracies, archaisms, and con- 

fused geographical references indicate that the

book was not actually written at Nineveh in 
the early 7th Century bc. Rather, its empha­
sis on the burial of the dead suggests it was 
written, possibly at Antioch, during the reign 
(175-164 bc) of Antiochus IV Epiphanes of 
Syria, when Jews faithful to their religion were 
forbidden to bury their dead.
tobogganing, the sport of sliding down snow- 
covered slopes and artificial-ice-covered chutes 
on a runnerless sled called a toboggan. In Eu-

Tobogganing
Authenticated News International

rope, small sleds with runners are also called 
toboggans (see lugeing; skeleton sledding).

The runnerless toboggan was originally an 
American Indian sied made of poles tied to­
gether with thongs. The modem version is 
usually built of thin, straight-grained boards 
of hickory, birch, or oak fastened together by 
light crosspieces. Some are made of metal or 
laminated wood. The front end is bent up and 
back to form the hood and is braced by rope 
or leather thongs. The flat sliding surface is 
generally about 18 inches (45 cm) wide and 
from 4 to 9 feet (1.2 to 2.7 m) long. The 
toboggan is light in weight and will support 
a heavy load on soft snow. It is well adapted 
to sliding down open slopes, where its large 
surface rides easily on loose, fluffy snow. Sev­
eral persons can ride at one time, either lying 
prone or in a sitting position. The toboggan 
can be steered by lifting and twisting the front 
or by dragging a foot in the snow. It is also 
useful for hauling loads over wildemess trails 
or cross-country as well as for sport.
Tobogganing as a sport probably originated 

on the slopes of Mount Royal in Montreal. 
During the late 1880s it spread to the United 
States, where it had considerable popularity 
until the early 1930s, when widespread en- 
thusiasm for skiing brought about its populär 
decline. During the heyday of tobogganing, 
many artificial chutes were constructed. They 
were about 3 feet (about 1 m) wide with sides 
of ice or wood and frequently were built with 
several parallel tracks to accommodate more 
than one toboggan at a time. The chutes were 
quite steep at the top in order to accelerate the 
toboggan quickly. Speeds of up to 60 miles 
(96.6 km) per hour were attained. From the 
bottom of the chute, the toboggans coasted 
to a stop along a relatively flat, open track. 
Many of the chutes are still in use.
World competition sledding is frequently de­

scribed as toboganning, but it actually in­
volves bobsledding (q. v.), lugeing, and skeleton 
(Cresta) sledding as well.

For world Champions, see Sporting Record: 
Tobogganing (Luge).
Tobol River, river, left-bank tributary of the 
Irtysh River, flowing through Kustanay oblast 
(province) in the Kazakh Soviet Socialist Re­
public, and Kurgan and Tyumen oblasti in 
the Russian Soviet Federated Socialist Repub-
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lic. After rising in the low mountains of the 
Turgay Plateau, it flows northeast across the 
West Siberian Plain through Kustanay and 
Kurgan before entering the Irtysh River at To- 
bolsk after a course of 989 miles (1,591 km). 
Its main tributaries are the Ubagan in the 
upper reaches and the Iset, Tura, and Tavda 
in the lower reaches. It has a drainage basin 
of 164,500 square miles (426,000 square km). 
The Tobol is frozen from November to April, 
and high water occurs in spring. Its Karata- 
mar Reservoir supplies water to the iron-ore 
industry of Rudny.
Tobolsk, city, Tyumen oblast (province), 
northwestem Russian Soviet Federated Social­
ist Republic. It lies at the confluence of the 
Irtysh and Tobol rivers. Founded in 1587, it 
was one of the chief centres of early Russian 
colonization in Siberia because it lay along 
an important river route to the east, but it 
declined when bypassed by the Trans-Siberian 
Railroad in the 1890s. Today it is a river port 
and station on the Tyumen-Surgut railway. 
One of the Soviet Union’s largest petrochem- 
ical complexes, using natural-gas liquids from 
the West Siberian oil fields, is located there. 
Pop. (1987 est.) 82,000.
Tobruk, also spelled tubruq , port, north- 
eastem Libya. It was the site of Antipyrgos, an 
ancient Greek agricultural colony, and there­
after of a Roman fortress guarding the Cyre- 
naican frontier. The town later became a way 
Station on the coastal caravan route. Because 
it is Libya’s only natural harbour, Tobruk was 
occupied by the Italians as early as 1911 and 
was subsequently used as a naval and air base 
for their military operations to the south.

During World War II Tobruk changed hands 
several times and was the focus of some of the 
most prolonged fighting in the North African 
theatre of operations. The British captured the 
port from the Italians in January 1941, taking
25,000 prisoners in the process. The British 
were then forced by the Germans to withdraw 
to the east, leaving Tobruk an isolated British 
garrison that was periodically besieged by the 
Germans from March 1941 to June 1942, 
when the Germans captured the city, taking 
about 35,000 Allied troops prisoner and cap- 
turing immense quantities of matériel. The 
British finally recaptured Tobmk on Nov. 13, 
1942, after their el-Alamein offensive.
Tobruk was subsequently rebuilt and became 

the residence of Libya’s former king, Idris. It 
was expanded in the 1960s by the building 
of Marsä al-Hariqah (Marsa el-Hariga), a port 
terminal linked by pipeline to the Sarir oil 
field, 320 miles (515 km) south. The British 
base at al-'Adam to the south was evacuated 
in 1970. British, French, and German war 
cemeteries are nearby. It lies on a coastal 
highway that connects Tripoli with Banghäzi 
and Cairo. Pop. (1979 est.) 34,200.
Tocantins, inland estado (state) of north- 
central Brazil. A part of the sparsely settled 
Central-West region, Tocantins is bounded by 
the States of Maranhäo and Piaui to the north­
east, Bahia to the east, Goiäs to the south, 
Mato Grosso to the west, and Para to the 
northwest. Tocantins was created from the 
northern half of Goiäs (q.v.) state in 1988. Its 
area is 110,698 square miles (286,706 square 
km).

The state lies in the Brazilian Highlands at 
elevations between 330 and 1,300 feet (100 
and 400 m) above sea level. It is drained 
northward by the Araguaia and Tocantins 
rivers, which have cut deep valleys along their 
courses. The highlands of the state are cov­
ered with woodland savanna, and the river 
valleys support dense semideciduous forest. 
The northern tip of Tocantins is covered with 
tropicai rainforest.
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The climate is generally subtropical. There 
is only a small Variation in average monthly 
temperature, and the average annual temper­
ature is 75° F (24° C). The average annual 
rainfall is about 59 inches (1,500 mm) and 
falls mostly between October and March.
Tocantins is a developing frontier area, and 

its inhabitants historically have been mostly 
of Indian and mixed European-Indian ances- 
try. The growing of grain and the raising 
of cattle are the main economie activities. 
The state’s mineral resources include bauxite, 
limestone, tin, gypsum, and gold. The major 
towns are Araguaina, Gurupi, Guarai, and 
Porto Nacional (the latter along the Tocantins 
River). Araguaina and Gurupi are connected 
by paved roads north to Belém and south to 
Brasilia. Pop. (1988 est.) 1,100,000.
Tocantins River, Portuguese rio tocantins, 
river that rises in several headstreams, includ­
ing the Almas and Maranhäo rivers, on the 
central plateau in Goiäs state, Brazil. It flows 
northward through Goiäs and then Tocantins 
States until it receives the Manuel Alves 
Grande River. Looping westward, it marks the 
boundary of Tocantins and Maranhäo States 
as far as its junction with the Araguaia River. 
The Tocantins again tums northward and 
flows into the Parä River, a navigable arm of 
the Amazon River delta, which empties into 
the Atlantic Ocean. The Tocantins is of little 
use for navigation, for its 1,677-mile (2,699- 
kilometre) course is frequently interrupted by 
rapids and waterfalls. Tocantins National Park 
(area 8 square miles [20 square km]) is located 
in the upper reaches of the Tocantins River, 
north of Brasilia.
toccata, musical form for keyboard instru­
ments, written in a free style that is charac­
terized by full chords, rapid runs, high har­
monies, and other virtuoso elements designed 
to show off the performer’s “touch.” In the 
late 16th Century in Venice such composers 
as Giovanni Gabrieli and Claudio Merulo 
wrote organ toccatas (many with such titles 
as Fantasia or Intonazione), often achieving 
a maj estic virtuosity by means of florid scale 
passages, embellishments, unsteady rhythms 
and harmonies, changes of mood, and free­
dom of tempo. Merulo initiated the later 
common practice of alternating fugal sections 
(using melodie imitation) with rapid toccata 
passages. In Rome, Girolamo Frescobaldi (d. 
1643) composed toccatas consisting of highly 
improvisatory sections loosely strung together, 
marked by sudden changes in harmonies and 
figuration. They were intended to be played 
with a free tempo and could be performed en­
tirely or in one or more sections. Frescobaldi’s 
German pupil Johann Jakob Froberger was 
an important transmitter of the style to Ger­
many. Like his teacher, he delighted in the use 
of chromatic harmonies (using notes foreign 
to the mode of the piece); and, like Merulo, 
he characteristically placed a contrasting fugal 
section between introductory and closing pas­
sages in toccata style.

The juxtaposition of improvisatory and fugal 
passages—which appealed to the Baroque fas- 
cination with the union of opposites—became 
a prominent feature of the toccatas of the 
organist-composers of north Germany, culmi- 
nating in the works of Dietrich Buxtehude 
and, later, J.S. Bach. Buxtehude’s toccatas, 
in contrast to, for example, Frescobaldi’s, are 
shaped by an underlying formal structure. 
Two, even three, fugal sections often altemate 
with toccata passages, and the fugue subjects 
are frequently variations of a basic motif. In 
the late Baroque era, as in many works of J.S. 
Bach, the association of the two opposite styles 
often took the form of an improvisatory first 
movement (termed prelude, toccata, fantasia, 
etc.) followed by a fugue, as in Bach’s Toccata

and Fugue in D Minor, BWV 565, for organ. 
Toccatas were occasionally composed after the 
Baroque era ended, a notable example being 
the third section of Claude Debussy’s suite 
Pour le piano (composed 1896-1901).
Toccoa, city, seat (1905) of Stephens county, 
northeastern Georgia, U.S. It lies on the 
Dahlonega Plateau, northwest of Hartwell 
Dam and Lake near the South Carolina 
boundary. Laid out in 1873, it lies at the edge 
of Chattahoochee National Forest in a pros- 
perous agricultural area. The city has some 
industry, including the manufacture of tex­
tiles, heavy machinery, fumiture, and caskets. 
Toccoa Falls College (formerly Institute) was 
established in 1911 as an independent Chris­
tian school. Toccoa (from Cherokee toccoa, 
“beautiful”) Falls, a cascade 186 feet (57 m) 
high on Toccoa Creek, is on the campus. In 
November 1977 the Kelley Barnes earthen 
dam on the creek burst after torrential rains 
and flooded the campus, killing 39 persons. 
Inc. 1875. Pop. (1986 est.) 8,670.
Toch, Ernst (b. Dec. 7, 1887, Vienna—d. 
Oct. 1, 1964, Los Angeles), composer whose 
works, noted for their perfection of form, 
fused elements from the classical tradition 
with modern musical ideas. Although he rarely 
carried innovation to great lengths, he was 
considered a leader of the avant-garde com-
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posers in pre-Nazi Germany and, like many 
of them, went into exile when Hitler came 
to power. A pianist of concert stature, Toch 
wrote for that instrument sonatas, études, and 
a concerto (1926)—a considerable part of his 
Creative output.
In 1909 he won the Mozart Prize, which 

enabled him to study piano at Frankfurt am 
Main. As a composer he was self-taught. From 
1929 to 1933 he taught piano and composition 
in Berlin. He went on a concert tour of the 
United States in 1932 and taught composition 
at the New School for Social Research in New 
York from 1934 to 1936 and at the University 
of Southern California in Los Angeles from 
1937 to 1948. After that he taught privately 
and made several European concert tours. He 
lived in Switzerland from 1950 to 1958, then 
spent the remainder of his life in Los Angeles. 
Toch was a teacher of considerable influence; 
a number of his students, including André 
Previn, became eminent composers.

His orchestral works are often of a humor- 
ous character, notably the Bunte Suite (1929). 
In spite of the largely traditional nature of 
his style, he experimented at times with new 
devices, as in his Gesprochene Musik {Spoken 
Music) for spoken voices (1930). He wrote 
chamber music, several chamber operas, and 
music for films. Of his five symphonies, the 
Third (1956) won a Pulitzer Prize. He pub­
lished two theoretical works, Melodielehre 
(1923; “Melodie Theory”) and The Shaping 
Forces in Music (1948).
Tocharian language, also spelled tokhar- 
ian , also called tocharish, an extinct Indo- 
European language that was spoken in north­

ern Chinese Turkistan (in the Tarim River 
basin) during the latter half of the Ist millen­
nium AD.
A brief treatment of the Tocharian language 

follows. For füll treatment, see macropaedia: 
Languages of the World.

Documents from about ad  500-700 attest 
to two dialects: Tocharian A, from the area 
of Turfan in the east; and Tocharian B, 
chiefly from the region of Kucha in the west 
but also from the Turfan area. Tocharian is 
written with a north Indian syllabary (a set 
of characters representing syllables) known as 
Brahmï, which was also used in writing San­
skrit manuscripts from the same area. The first 
attempt at grammatical analysis and transla­
tion was made by the German scholars Emil 
Sieg and Wilhelm Siegling in 1908. The Ger­
man name Tocharisch was proposed, and the 
language was showed to be Indo-European.

Tocharian forms a branch of the Indo-Euro­
pean language family not closely related to 
Indo-Aryan or Iranian but showing an affin- 
ity with such languages as Latin and Sanskrit. 
Tocharian differs greatly from the other Indo- 
European languages in that, in the former, all 
of the Indo-European stops of each series fall 
together, resulting in a system of three (voice- 
less) stops, p, t, and k. The Tocharian verb 
reflects the Indo-European verbal system both 
in stem formations and in personal endings. 
The noun, however, shows little tracé of the 
original Indo-European inflection. It is, rather, 
built up by the addition of postpositions to the 
accusative form, a type of inflection called ag- 
glutination that has been attributed to the in­
fluence of non-Indo-European languages such 
as Turkish and Finno-Ugric. The vocabulary 
shows an influx of loanwords from Turkish, 
Iranian, and Sanskrit.

Tocharian literature is Buddhistic in con­
tent, with a large portion of philosophical, 
didactic, and canonical works. In dialect B 
there are also commercial documents, such as 
monastery records, caravan passes, and med­
ical and magical texts. These are important 
sources for the social, economie, and political 
life of central Asia.

Although there have been numerous attempts 
to identify the speakers of Tocharian, none 
would appear to have gone beyond mere spec­
ulation. Of greater importance, at least from 
the linguistic point of view, is the relationship 
of the Tocharian language to the other Indo- 
European languages and the interrelationship 
of the two dialects themselves. In the former 
regard, the fundamental shared features—e.g., 
common vocabulary, certain verbal categories 
(preservation of the perfect active participle), 
and possible relics of common phonological 
developments—would appear to align Tochar­
ian with the more southeastern branches of 
Indo-European, that is, with Thracian and 
Phrygian or even with Greek and Armenian. 
Those features shared with the Baltic and 
Slavic languages (certain present and preterit 
formations in particular) might be the result 
of later contacts. With regard to the interrela­
tionship of the two dialects, it is possible that 
dialect A was, at the time of documentation, 
a dead liturgical language preserved in the 
Buddhist monasteries in the east, whereas di­
alect B was a living language in the west (note 
that commercial or at least nonliturgical docu­
ments are found in that dialect). The presence 
of manuscripts in B mixed with those in A in 
the monasteries of the east can be accounted 
for by ascribing the B manuscripts to a new 
missionary invasion of those monasteries by 
Buddhist monks from the west.
Tochigi, ken (prefecture), Honshu, Japan, in 
the northern Kantö chihö (region). It occu- 
pies an area of 2,476 square miles (6,414 
square km). The eastem border with Ibaraki 
prefecture is formed by Mount Yamizo and 
associated mountains. Western Tochigi prefec­
ture is occupied by the Ashio Highlands and
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bordered by the mountains associated with 
Mounts Taishaku and Shirane. The Ashio 
Highlands are the site of the resorts of Nikkö, 
Shiobara, and Kawaji. Nikkö National Park 
in Tochigi contains Lake Chüzenji. The main 
river in the prefecture, the Kinu River, runs 
longitudinally between the eastem and west­
em mountain groups.

Major agricultural products of the prefec­
ture are rice, vegetables, tobacco, hemp, and 
wax gourds. Cattle are also raised. There is 
some mining in the Ashio Highlands, yielding 
copper and manganese. Traditional industries 
include the manufacture of ceramics, while 
modem industry produces automobiles, pro­
cessed foods, and electric appliances. Major 
cities include Utsunomiya, the prefectural Cap­
ital, and the commercial and industrial centre 
of Tochigi prefecture. The Keihin Industrial 
Zone spread to prefectures in the northern 
Kantö region, including Tochigi, during the 
1960s. Pop. (1987 est.) 1,892,000.
Tocopilla, Capital of Tocopilla provincia, 
Antofagasta region, northern Chile, situated 
on the Pacific coast. Founded in about 1850, 
it developed as a shipping point for copper 
mined inland. Now it is a major port and rail 
terminus for the nitrate and iodine mined at 
nearby Maria Elena and Pedro de Valdivia 
and for the copper mined at Chuquicamata, 
93 miles (150 km) east. Hydroelectric power 
for Chuquicamata is generated in Tocopilla, 
where there is a copper-concentrate plant. To­
copilla is also known for its deep-sea fishing. 
It possesses an airport and is linked by road 
to the Pan-American Highway and the main 
north-south railroad. Pop. (1987 est.) 22,109.
Tocqueville, Alexis (Charles-Henri- 
Maurice Clérel) de (b. July 29, 1805, Paris— 
d. April 16, 1859, Cannes, Fr.), political scien­
tist, historian, and politician, best-known for 
Democracy in America, 4 vol. (1835-40), a 
perceptive analysis of the political and social 
system of the United States in the early 19th 
Century.
Early life. Tocqueville was a great-grand- 

son of the statesman Chrétien de Malesherbes, 
a liberal aristocratie victim of the French Rev­
olution and a political model for the young 
Tocqueville. Almost diminutive in stature, 
acutely sensitive, and plagued by severe bouts 
of anxiety since childhood, he remained close 
to his parents throughout his life.

Given the choice of a variety of careers, Toc­
queville chose the one most congenial to him: 
that of politician. Despite a frail voice in a 
fragile body, distaste for the daily demands of 
parliamentary existence, and long periods of 
illness and nervous exhaustion, he adhered to 
his original choice until he was driven from 
office. His decision in favour of a public ca­
reer was made with some assurance of success. 
His father was a loyal royalist prefect and in 
1827 was made a peer of France by Charles
X. At that time, young Tocqueville moved 
easily into government service as an appren- 
tice magistrate. There he prepared himself

for political life while observing the impend- 
ing constitutional confrontation between the 
Conservatives and the Liberals with growing 
sympathy for the latter. He was strongly in­
fluenced by the lectures of the historian and 
statesman Francois Guizot, who asserted that 
the decline of aristocratie privilege was histor- 
ically inevitable. And finally, after the manner 
of Liberals under the autocratie regime of the 
restored Bourbon kings, Tocqueville began to 
study English history as a model of political 
development.

He entered public life in the Company of a 
close friend who was to become his alter ego— 
Gustave de Beaumont. Their life histories are 
virtual mirror images. Of similar backgrounds 
and positions, they were companions in their 
travels in America, England, and Algeria, co- 
ordinated their writings, and ultimately en­
tered the legislature together.

The July Revolution of 1830 that put the 
“citizen king” Louis-Philippe of Orléans on the 
throne was a tuming point for Tocqueville. It 
deepened his conviction that France was mov­
ing rapidly toward complete social equality. 
Breaking with the older liberal generation, he 
no longer compared France with the English 
constitutional monarchy but with democratie 
America. Of more personal concem, despite 
his oath of loyalty to the new monarch, his 
position had become precarious because of 
his family ties with the ousted Bourbon king. 
He and Beaumont, seeking to escape from 
their uncomfortable political Situation, asked 
for and received official permission to study 
the uncontroversial problem of prison reforms 
in America. They also hoped to retum with 
knowledge of a society that would mark them 
as especially fit to help mold France’s political 
future.

Visit to the United States. The two men 
spent nine months in the United States dur­
ing 1831 and 1832, out of which came first 
their joint book, Du système pénitentiaire aux 
États-Unis et de son application en France 
(1833; On the Penitentiary System in the 
United States and lts Application in France); 
Beaumont’s Marie, ou Vesclavage aux États- 
Unis (1835; Marie, or Slavery in the United 
States), on America’s race problems; and the 
first part of Tocqueville’s De la démocratie 
(1835-40; Democracy in America). On the ba­
sis of observations, readings, and discussions 
with a host of eminent Americans, Tocqueville 
attempted to penetrate directly to the essen- 
tials of American society and to highlight that 
aspect—equality of conditions—that was most 
relevant to his own philosophy. Tocqueville’s 
study analyzed the vitality, the excesses, and 
the potential future of American democracy. 
Above all, the work was infused with his mes­
sage that a society, properly organized, could
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hope to retain liberty in a democratie social 
order.

The first part of De la démocratie won an 
immediate reputation for its author as a po­
litical scientist. This period quite probably 
was the happiest and most optimistic of his 
life. Tocqueville was named to the Legion of 
Honour, the Academy of Moral and Politi­
cal Sciences (1838), and the French Academy 
(1841). With the prizes and royalties from the 
book, he even found himself able to rebuild 
his ancestral chateau in Normandy. Within 
a few years his book had been published in 
England, Belgium, Germany, Spain, Hungary, 
Denmark, and Sweden. In the United States, 
while it was sometimes viewed as having been 
derived from politically biased sources, it was 
soon accorded the status of a classic. In 1836 
Tocqueville married Mary Mottely, an En- 
glishwoman.

Tocqueville spent four more years working 
on the final portion of De la démocratie, 
which was published in 1840. lts composi­
tion took far longer, moved farther afield, and 
ended far more soberly than Tocqueville had 
originally intended. American society slid into 
the background, while Tocqueville now at­
tempted to complete a picture of the influence 
of equality itself on all aspects of modem soci­
ety. France increasingly became his principal 
example, and what he saw there altered the 
tone of his work. He observed the curtailment 
of liberties by the Liberals, who had come to 
power in 1830, as well as the growth of state 
Intervention in economie development. Most 
depressing to him was the increased political 
apathy and acquiescence of his fellow citizens 
in this rising patemalism. His chapters on 
democratie individualism and centralization 
in De la démocratie contained a new waming 
based on these observations. A mild, stagnant 
despotism now seemed to him democracy’s 
greatest danger.

First political career. This was also the pe­
riod in which Tocqueville fulfilled his lifelong 
ambition to enter politics. He lost his first bid 
for the Chamber of Deputies in 1837, but he 
won the following election in 1839. Eventu- 
ally, Tocqueville built up an enormous per­
sonal influence in his constituency. He won 
every election after the first by more than 70 
percent of the vote and became president of 
his departmental council (a local representa- 
tive body). At the level of local politics his 
quest for preeminence was completely ful­
filled, but his need for uncompromised dignity 
and independence deprived him of influence 
in the Chamber of Deputies for a much longer 
time. He was not able to follow the leader­
ship of others, nor did his oratorical style win 
him quick recognition as a leader himself. As 
a result, he had no major legislative accom- 
plishment to his credit during the reign of 
Louis-Philippe. His speech prophesying revo­
lution only a few weeks before it took place 
in February 1848 feil on deaf ears. The biting 
sketches of friend, foe, and even himself in his 
Souvenirs (1893; “Recollections”) reflect his 
feeling of the general mediocrity of political 
leadership before and after 1848.

Revolution of 1848. The February Revolu­
tion brought about a new political Situation for 
France and for Tocqueville. Having for years 
decried apathy as the chief danger for France, 
Tocqueville recognized even before the revo­
lution that France was faced with a politically 
awakened working dass that might well propel 
French politics into socialist and revolutionary 
channels. Tocqueville considered economie 
independence as necessary to the preservation 
of his own intellectual independence. He thus 
viewed pressures of the dependent poor for 
state welfare, and of the unemployed for state 
employment, as the initial steps to a universal 
and degrading dependence on the state by all
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social classes. Unsympathetic to revolutionar- 
ies and contemptuous of socialists before the 
revolution, Tocqueville opposed the demands 
of the Parisian workers during the June days 
of 1848, when their uprising was bloodily sup- 
pressed by the military dictator Gen. Louis 
Cavaignac, as well as in the debates over the 
constitution of 1848. The only intellectual 
change produced in Tocqueville by the events 
of 1848 was a recognition of the strength of 
socialist ideas and of the problematic nature 
of the proprietary society. But while he had 
sought to reconcile the aristocracy to liberal 
democracy in De la démocratie, he rejected 
social democracy as it emerged in 1848 as 
incompatible with liberal democracy.

Politically, Tocqueville’s own position was 
dramatically improved by the February Rev­
olution. His electorate expanded from 700 to
160,000 under universal manhood suffrage. 
He was elected as a conservative Republican 
to the Constituent Assembly by 79 percent of 
the voters and again in 1849 by more than 
87 percent. Along with Beaumont, he was 
nominated to the committee that wrote the 
constitution of the Second Republic, and the 
following year he became vice president of the 
Assembly. He served as minister of foreign 
affairs between June and October of 1849. 
During his short tenure he worked cautiously 
to preserve the balance of power in Europe 
and to prevent France from extending its for­
eign involvements. His speeches were more 
successful and his self-confidence soared, but 
the results gave him little more durable satis- 
faction than those he had attained during the 
July monarchy under Louis-Philippe.

In June 1849 a government crisis produced 
by French armed intervention to restore pa­
pal authority in Rome was the occasion for 
Tocqueville’s brief appointment to the Min­
istry of Foreign Affairs. Shortly after his dis- 
missal from the ministry by Pres. Louis-Napo- 
léon Bonaparte in October 1849 he suffered a 
physical collapse. After a slow recovery he per­
formed a final service for the Second French 
Republic. As reporter for the constitutional 
revision committee he attempted to avert the 
final confrontation between the President and 
the legislature, which ended with an execu- 
tive seizure of dictatorial power. Briefly im­
prisoned for opposing Louis-Napoléon’s coup 
d’état on Dec. 2, 1851, Tocqueville was de- 
prived of all political offices for refusing his 
oath to the new regime. He was thrown back 
on a small circle of political allies and friends 
and feit a deeper sense of isolation and politi­
ca! pessimism than ever before.
Return to politics. Seeking to reenter poli­

tics, he reverted to the strategy of his youthful 
success—the publication of a book on the 
fundamental themes of liberty and equality. 
This time he chose as his subject the French 
Revolution. L ’Ancien Régime et la Révolu­
tion (The Old Regime and the Revolution) 
appeared in 1856, after years of research and 
intermittent illness, as the first part of his pro- 
jected study. In this work, Tocqueville sought 
to demonstrate the continuity of political be­
haviour and attitudes that made postrevolu- 
tionary French society as prepared to accept 
despotism as that of the old regime. In this 
final study the traumatic events of the years 
1848-51 were clearly the source of his empha­
sis on the durability of centralization and dass 
hostility in French history. France seemed less 
the democratie society of the future he had 
glimpsed in America than the prisoner of its 
own past. Against the pessimism of his analy­
sis of French political tendencies, L Ancien 
Régime reaffirmed the libertarian example of 
the Anglo-American world. The acclaim that 
greeted this study briefly dispelled the gloom 
of his last years. Once again his book made 
him a public figure. His visit to England in

1857, culminating in an audience with the 
Prince Consort, was the last public triumph of 
his life. He returned to his work; but before 
he could finish his study of the Revolution, 
he collapsed and died.
Reputation. Tocqueville’s reputation in the 

19th Century reached its high point during the 
decade following his death, as the great Eu­
ropean powers accommodated themselves to 
universal suffrage. He died just at the onset of 
a revival of liberalism in France. The nine-vol­
ume publication of his works, edited by Beau­
mont (1860-66), was received as the legacy of 
a martyr of liberty. In England his name was 
invoked during the franchise reform debates 
of the 1860s, and in Germany it was linked 
to controversies over liberalization and fed- 
eralization in the years preceding the empire 
devised by Bismarck. After 1870 his influence 
began to decline, a process not substantially 
reversed either by the posthumous publication 
of his Souvenirs in 1893 or that of his cor­
respondence with his friend, the diplomatist 
and philosopher Arthur de Gobineau. By the 
turn of the Century he was almost forgotten, 
and his works were generally regarded as out- 
dated classics. They seemed too abstract and 
speculative for a generation that believed only 
in ascertained knowledge. Moreover, Tocque­
ville’s prediction of democracy as a vast and 
uniformly levelling power seemed to have 
miscarried by not foreseeing both the extent 
of the new inequalities and conflicts produced 
by industrialization and those produced by 
European nationalisms and imperialism. The 
classless society had failed to appear in Eu­
rope; and America seemed to have become 
European by becoming nationalist and im­
perialist rather than vice versa. In France, 
Tocqueville’s name was too closely identi­
fied with a narrowly defined Liberal tradition, 
which rapidly lost influence during the Third 
Republic. While his work as an innovative 
historian was acknowledged, it is significant 
that the revival of his ideas and reputation as 
a political sociologist owes so much to Amer­
ican, English, and German scholarship.

The 20th-century totalitarian challenge to 
the survival of liberal institutions produced by 
two world wars and by the Great Depression 
of the 1930s fostered a “Tocqueville renais­
sance.” The outdated facts of his books seemed 
less significant than the political philosophy 
implicit in his search to preserve liberty in 
public life and his strategies for analyzing la­
tent social tendencies. His work was found to 
display a wealth of fruitful philosophical and 
sociological hypotheses. At a populär level, 
the renewed upsurge of social democracy of 
Europe after 1945 combined with the polar- 
ization of the Cold War to produce a view of 
Tocqueville in the West as an alternative to 
Marx as a prophet of social change. Again, as 
in the late 1850s and 1860s, Tocqueville rosé 
to heights of popularity. Whether changes in 
social and intellectual climate will cause an­
other levelling off only time will teil. It seems 
certain, however, that henceforth Tocqueville 
will continue to be invoked as an authority 
and inspiration by those sharing his contempt 
of static authoritarian societies as well as his 
belief in the final disappearance of dass divi- 
sions and in liberty as the ultimate political 
value. (S.Dr.)
b i b l i o g r a p h y . Publication of all Tocqueville’s 
major works is in O euvres c o m p lé t es, ed. by J.P. 
Mayer (1951- ). English translations of major
works are: D e m o cra c y  in A m erica , 2 vol., ed. by 
P. Bradley (1945), another one-volume edition of 
the same work, ed by J.P. Mayer and M. Lerner 
(1966); T h e O ld  R e g im e  a n d  th e  French R evo lu ­
tion , trans, by S. Gilbert (1955); and T h e R ecollec- 
tio n s  o f  A le x is  d e  Tocqueville, ed. by J.P. Mayer 
and A.P. Kerr (1970). A new English edition of 
D u  s y s tè m e  p é n ite n tia ire  a u x  É ta ts-U n is , e t d e  son  
a p p lic a tio n  en F ran ce  (1833; O n th e  P en iten tia ry  
S y s te m  in  th e  U n ited  S ta te s  a n d  l t s  A pp lica tion  in  
F ran ce), was published in 1964.

There are three 20th-century biographies of 
Tocqueville: R.P. Marcel, E ssa i p o litiq u e  su r  A le x is  
d e  T ocqu ev ille  (1910); A. Rédier, C o m m e  d isa it M . 
d e  T o c q u e v ille . . . (1925); and J.P. Mayer, A lex is  
d e  T ocqu eville : A  B io g ra p h ica l E ssa y  in P o litic a l  
Scien ce , rev. ed. (1960). G.W. Pierson, T ocqu eville  
a n d  B e a u m o n t in A m e ric a  (1938), marked the 
beginning of a generation of intense Tocqueville 
scholarship. There is nothing approaching a defini­
tive biography. For the author’s correspondence 
with Gobineau, see T h e E u ropean  R evo lu tio n  a n d  
C o rresp o n d en ce  w ith  G obin eau , ed. and trans, by 
J. Lukacs (1959). The best study of his private 
life remains that of Rédier, despite its avowed an- 
tiliberal and antidemocratic bias. E.T. Gargan, D e  
T ocqu ev ille  (1965), also contains an analysis of his 
formative studies before 1830. Tocqueville’s spe­
cial relationship with Beaumont is studied in Pier­
son, in great detail for the earlier period; and in S. 
Drescher (ed.), T ocqu ev ille  a n d  B ea u m o n t on S o ­
c ia l R efo rm  (1968). See also their correspondence, 
ed. by A. Jardin in vol. 8 of the new edition of 
Tocqueville’s O eu vres  (1968). The influence of his 
English visits is dealt with in S. Drescher, T ocque­
v ille  a n d  E n g la n d  (1964). Tocqueville’s own travel 
notes are ed. by J.P. Mayer and A. Jardin as 
vol. 6 of Tocqueville’s O euvres. They are trans­
lated as J o u rn ey  to  A m e ric a  (1960), and Jou rn eys  
to  E n g la n d  a n d  I re la n d  (1958). On Tocqueville’s 
early political career see Marcel (cited above); 
M. Lawlor, A le x is  d e  T ocqu eville  in th e  C h a m b er  
o f  D e p u tie s  (1959); and various essays in A lex is  
d e  T ocqu eville : L iv r e  du  cen tenaire, 1859-1959
(1960). E.T. Gargan, A lex is  d e  Tocqueville: The  
C ritica l Years, 1 8 4 8 -1 8 5 1  (1955), analyzes the pe­
riod of the Second Republic; R. Herr, T ocqu eville  
a n d  th e  O ld  R e g im e  (1962), covers the period of 
Tocqueville’s study of the French Revolution.
Interpretations of Tocqueville’s thought include: 

J. Lively, T h e S o c ia l a n d  P o litic a l Th ought o f  
A le x is  d e  T o cq u ev ille  (1962); R. Aron, E ssa i su r  
les ü b ertés  (1965); M. Zetterbaum, T ocqu eville  a n d  
th e  P ro b lem  o f  D e m o cra c y  (1967); J. Feldhoff, D ie  
P o l it ik  d e r  eg a litä ren  G esellschaft: Z u r  so zio lo g is ­
chen D e m o k ra tie -A n a ly se  b e i A le x is  d e  Tocque­
v ille  (1968); S. Drescher, D ile m m a s  o f  D em ocracy:  
T ocqu ev ille  a n d  M o d ern iza tio n  (1968); and I. 
Zeitlin, L ib er ty , E q u a lity , a n d  R evo lu tio n  in A lex is  
d e  T ocqu ev ille  (1971).
Toda, also called todaga (Saharan people): 
see Teda.
Toda, pastoral tribe of the Nilgiri Hills of 
southem India. Numbering only about 800 in 
the early 1960s, they were rapidly increasing 
in population because of improved health fa- 
cilities. The Toda language is Dravidian but is 
the most aberrant of that linguistic stock.

The Toda live in settlements of from three 
to seven small thatched houses scattered over 
the pasture slopes; built on a wooden frame­
work, the typical house has an arched roof in 
the shape of a half barrel. The Toda tradi­
tionally trade dairy products, as well as cane 
and bamboo articles, with the other Nilgiri 
peoples, receiving Badaga grain and cloth and 
Kota tools and pottery in exchange. Kurumba 
jungle people play music for Toda funerals 
and supply various forest products.

Toda religion centres on the all-important 
buffalo. Ritual must be performed for almost 
every dairy activity, from milking and giving 
the herds salt to chuming butter and shift- 
ing pastures seasonally. There are ceremonies 
for the ordination of dairymen-priests, for re- 
building dairies, and for rethatching funerary 
temples. These rites and the complex funeral 
rituals are the major occasions of social inter- 
course, when intricate poetic songs alluding to 
the buffalo cult are composed and chanted.

Polyandry is fairly common; several men, 
usually brothers, may share one wife. When 
a Toda woman becomes pregnant one of her 
husbands ceremonially presents her with a toy 
bow and arrow, thus proclaiming himself the 
social father of her children.

Some Toda pasture land has come under 
recent cultivation by other peoples and much 
of it has been reforested. This threatens to un- 
dermine Toda culture by greatly diminishing



the buffalo herds. A separate community of 
Toda (numbering 187 in 1960) converted to 
Christianity during the 20th Century.
Toda, city, Saitama ken (prefecture), Japan, 
on the alluvial plain of the Ara-kawa (Ara 
River). During the Tokugawa era (1603-1867) 
it was a post town and ferry station. The city 
is now linked to Tokyo city by bridge and 
has developed into an industrial suburb of the 
Tokyo-Yokohama Metropolitan Area. Toda 
Park contains the boat-racing course used in 
the Tokyo Olympic Games of 1964. Pop. 
(1980) 78,435.
Tödai-ji, chief Japanese provincial temple, 
founded in Nara in 745 (completed in 752) by 
the emperor Shömu and marking the adop- 
tion by the Imperial family of Buddhism as a 
state religion. The temple of the Imperial fam­
ily, Tödai-ji, was the largest and most power­
ful monastery in Japan. The Daibutsu-den, or 
Great Buddha Hall, was built in the centre of 
a two-square-mile enclosure with gates, pago- 
das, subsidiary buildings, and colonnades. The 
main hall was an enormous wooden building 
measuring 282 by 166 feet (86 by 50.5 metres) 
in ground plan. It housed a colossal seated 
bronze statue, the Daibutsu (Great Buddha), 
ofRushana Butsu (Vairocana), 53.1 feet high. 
The original building was destroyed in 1180, 
and the present structure dates from the early 
18th Century; the statue has also undergone 
restorations, the last of which was completed 
in 1692.

Among the three surviving structures of the 
Tödai-ji is the Shösö-in, the main repository 
for the temple’s most precious objects. The 
largest of the temple’s repositories—and the 
sole extant example—the Tödai-ji Shösö-in, is 
a huge structure, built on 40 tail pillars, 7.9 
feet high. The main structure supported by 
them, 107.3 feet by 43 feet, is 43 feet high and 
is covered with a hipped ridge roof of tiles; the 
front and two sides consist of timbers, triangu­
lär in cross section, laid horizontally one over 
another, giving a corrugated appearance. The 
Shösö-in treasure—the nucleus of which is a 
collection of more than 600 personal objects 
belonging to the emperor Shömu—consists of 
about 9,020 works of fine and decorative art, 
which provide an eloquent picture of court life 
of the Nara period. The Shösö-in is not open 
to the public, but each autumn a selection of 
its treasures (all of which are now stored in 
fireproof concrete repositories) is put on dis­
play.
Todd (of Trumpington), Alexander 
Robertus Todd, Baron (b. Oct. 2, 1907, 
Glasgow), British biochemist whose research 
on the structure and synthesis of nucleotides, 
nucleosides, and nucleotide coenzymes, com­
pounds of the utmost importance in under- 
standing the workings of genes, gained him 
the 1957 Nobel Prize for Chemistry.

After receiving doctorates from the universi- 
ties of Frankfurt am Main (1931) and Oxford
(1933), he held posts with the Lister Insti­
tute of Preventive Medicine, London, and the 
University of London before becoming pro­
fessor of organic chemistry at the University 
of Manchester (1938-44) and then at Cam­
bridge (1944-71), where he was also master 
of Christ’s College (1963-78). He was named 
chancellor of the University of Strathclyde in 
1975 and became visiting professor at Hatfield 
Polytechnic in 1978.

While at Manchester he began work on nu­
cleosides, compounds that form the structural 
units of nucleic acids (d n a  and r na). In 1949 
he synthesized a related substance, adenosine 
triphosphate (atp), which is vital to the uti- 
lization of energy in living organisms. He 
synthesized two other important compounds, 
flavin adenine dinucleotide (fa d ) in 1949 and 
uridine triphosphate in 1954. In 1955 he elu- 
cidated the structure of vitamin B12.
Todd also worked on the structure and syn­

thesis of vitamin B,, vitamin E, and alkaloid 
substances found in marijuana and hashish. 
He studied other alkaloids as well, plant and 
insect pigments, and mold products, includ­
ing penicillin. He served as chairman (1952— 
64) of the British govemment’s advisory com­
mittee on scientific policy, and in 1975 he 
was elected president of the Royal Society. 
Knighted in 1954, he was created a life peer 
in 1962 and made a member of the Royal 
Order of Merit in 1977.
Todd, Michael, byname mike to d d , orig­
inal name avrom hirsch goldbogen (b. 
June 22, 1909, Minneapolis, Minn., U.S.— 
d. March 22, 1958, near Grants, N.M.), U.S. 
showman with a flair for the flamboyant who 
is remembered as a film producer for a sin­
gle picture, Around the World in Eighty Days 
(1956).

He made his first mark as a showman with 
a dancing revue at the Century of Progress 
exhibition in Chicago in 1933. He later wrote 
for the slapstick comedy team of Olsen and 
Johnson. Todd produced and was coauthor 
of many revues on Broadway, beginning with 
Call Me Ziggy (1936). Later shows included 
Hot Mikado (1939), Gilbert and Sullivan set 
to jazz, and productions for the 1939 World’s 
Fair in New York City.

Todd developed a three-dimensional film 
technique called Todd-AO. In October 1956 
Around the World in Eighty Days opened with 
a barrage of Publicity generated by Todd. It 
won the Academy Award as best picture of 
the year.

Todd, who was married to Joan Blondell, 
1947-50, and had married Elizabeth Taylor 
in 1957, was killed in an airplane crash in 
1958. Todd’s scriptwriter, Art Cohn, who was 
also killed in the crash, had written The Nine 
Lives ofMike Todd (1959).
Todd, Thomas (b. Jan. 23, 1765, King and 
Queen County, Va.—d. Feb. 7, 1826, Frank­
fort, Ky., U.S.), associate justice of the United 
States Supreme Court (1807-26).
Todd was admitted to the bar in 1786 and 

gained his first legal and political experience 
as a clerk for several citizens’ conventions 
called by the movement to separate Kentucky 
from its parent state, Virginia. After Kentucky 
achieved statehood, Todd served as the clerk 
of the Court of Appeals until being named to 
the court in 1801. In 1806 he became chief 
justice. Much of the case load before the Ken­
tucky courts concemed land titles, and Todd’s 
decisions served as the basis of the state’s sub- 
sequent land policies.
In 1807 Pres. Thomas Jefferson appointed 

Todd to the U.S. Supreme Court, where he 
became a follower of Chief Justice John Mar­
shall in constitutional constmction, although 
he was politically a supporter of Jefferson. He 
rendered few opinions on the Court but was 
an invaluable resource to it on the land laws, 
a major national issue during his tenure on 
the bench.
Todd River, intermittent river in south cen­
tral Northern Territory, Australia. It rises in 
the MacDonnell Ranges and flows southeast 
for 200 mi (320 km), passing through Heav- 
itree Gap and the town of Alice Springs 
and across sandhill country, eventually disap- 
pearing in the Simpson Desert. Its principal 
tributaries are the Trafina and Giles creeks. 
Surveyors for the Overland Telegraph Line 
named it in 1870 for Sir Charles Heavitree 
Todd, then postmaster general.
toddy cat, any of several arboreal palm civets. 
See civet.
Todga (people): see Teda.
Todi, Latin tuder , town and episcopal see, 
Perugia province, Umbria region, central Italy, 
south of Perugia. The town, on a hill over- 
looking the Tiber River, is of ancient Umbrian

817 tody

origin and served as an Etruscan fortress be­
fore becoming the Roman Tuder. Its extensive 
remains include an Etruscan necropolis, a Ro­
man amphitheatre, theatre, and forum, and 
ancient and medieval town walls. The Palazzo 
del Popolo (1213-33) dates from Todi’s pe­
riod as an independent commune, as do the

Annunziata cathedral, Todi, Italy
SCALA— Art Resource/EB Inc.

late 13th-century Palazzo del Capitano and 
the Palazzo dei Priori. The Romanesque and 
Gothic cathedral and the churches of S. For- 
tunato (1292; 15th-century facade) and Sta. 
Maria delia Consolazione (1508-24) are also 
notable. Todi serves the surrounding agricul­
tural area; its manufactures include television 
sets and wrought iron articles. Pop. (1981 pre­
lim.) mun., 17,058.
Todmorden, parish (town), Calderdale dis­
trict, metropolitan county of West Yorkshire, 
England, on the River Calder and the Rochdale 
Canal. Surrounded by high moorland, it is a 
junction for east-west rail routes across the 
Pennines. Industries include cotton spinning 
(related to the cotton industry of neighbouring 
Lancashire), and light engineering. Pop. (1981 
prelim.) 14,665.
Todos os Santos, Baia de, English all 
saints bay , sheltered bay of the Atlantic 
Ocean, eastem coast of Brazil. A natural har- 
bour, it is 25 mi (40 km) long and 20 mi wide 
and lies 738 mi northeast of Rio de Janeiro. It 
receives the Rio Paraguay and is surrounded 
by the Recöncavo, a fertile coastal lowland. Its 
main channel is dredged from the 2-mi-wide 
Atlantic entrance to the port of Säo Francisco 
do Conde, an outlet for the petroleum refin­
ery at Mataripe. Brazil’s first producing oil 
field is on the bay’s northeast shore between 
Candeias and Lobato. Salvador, the principal 
seaport and Capital of Bahia state, is on the 
peninsula that separates the bay from the At­
lantic.

Early in the 18th Century, many African 
slaves were shipped to the bay region to work 
sugar plantations. The bay was named by its 
discoverer Amerigo Vespucci, the Italian nav­
igator, who is said to have entered it on All 
Saints’ Day, Nov. 1, 1501.

Articles are alphabetized word by word, 
not letter by letter

tody, family name todidae , any of five 
species of small brilliantly coloured forest birds 
(order Coraciiformes) of the West Indies. Four 
distinct but closely related broad-billed todies 
may be found on the islands of Cuba, Puerto 
Rico, Jamaica, and Hispaniola (some Systems 
of Classification group them in a single species, 
Todus subulatus). The fifth, the narrow-billed 
tody (T. angustirostris), is found only on His-
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paniola. About 9 to 12 cm (3.5 to 5 inches) 
long, all have grass-green backs and bright red

Jamaican tody (Todus todus)
J.A.L. Cooke— Photo Researchers/EB Inc.

bibs. They dig tiny nest burrows in sandbanks 
and feed on insects, caught on the wing.
Toeban (Indonesia): see Tuban.
Töei Company, Ltd., leading Japanese mo­
tion-picture studio, the films of which are 
usually dramas and thrillers for children and 
rural audiences. Töei was formed in 1951 
from the Töyoko and Oizumi Studios and the 
Tokyo Motion Picture Distribution Company. 
By 1954 it was producing two full-length fea­
tures a week by eliminating set changes and 
concentrating on action pictures.

Töei was the first to set up a definite program 
for making wide-screen films and lent ex- 
hibitors the money to convert to wide-screen 
facilities. In the 1950s Töei entered television 
broadcasting.
Tofalar, also called karagas, karaga , or 
tubalar , Turkic-speaking people of South­
ern Siberia who numbered about 800 in the 
mid-1980s. Their traditional habitat was the 
northern slopes of the Eastem Sayan Moun­
tains, where they lived by nomadic hunting 
and reindeer breeding. Of all the peoples of 
Siberia, only the Tofalar failed to develop the 
technology of automatic traps, relying instead 
on pitfalls for the larger hooved animals. Since 
the mid-17th Century they have been under 
powerful Russian cultural influence.

The Tofalar are of mixed origin; they are 
close to the Tuvinian in language, culture, 
and history. The languages of both peoples 
were originally Uralic, but in the last several 
centuries they have given way to Turkic lan­
guages and Russian. Little is known of Tofalar 
histoiy before Russian contact.

Their traditional social Organization was 
based on patrilineal clans. Members of the 
same clan did not marry one another. Both 
in social Organization and in their shaman- 
istic religion they were typical of indigenous 
Siberian peoples. The Soviet authorities col- 
lectivized them and settled them in perma­
nent villages, and their economy is now based 
on cooperative fur farming. Their traditional 
tents (in winter of hide and in summer of 
birch bark) were replaced by wooden houses 
of Russian type. See also Tuvinian.
Toft, Thomas (fl. 1660-80), one of the most 
prominent of the English potters working in 
Staffordshire during the 17th Century. The 
Staffordshire potters were known for the ex- 
cellence of their slipware, a kind of coarse 
earthenware decorated with a coloured clay 
and water mixture of creamlike consistency 
called slip.

Toft was the first to add aluminous shale, or 
fireclay, a clay that can withstand high tem­
peratures, to the paste for his earthenware. 
His work is characterized by restrained use of 
colour and unsophisticated, frequently am us­

ing decoration. Toft ware bears designs in 
shades of red and brown, with small white dots 
adding liveliness. His themes include portraits 
of royalty, coats of arms, and emblems. His 
signature often appears on the wares. Toft’s 
large plates and oven dishes are considered 
outstanding works of art. He also produced 
porringers, bowls, jars, cups, and candlesticks.

Several other Staffordshire potters working 
during the same period produced works show- 
ing the influence of Toft. This group includes

English slipware dish, “The Pelican in Her 
Piety,” by Thomas Toft, c. 1670; in the 
British Museum
Reproduced by courtesy of the Trustees of the British 
Museum

Ralph Toft, working in Staffordshire from 
1670 to 1680, who may or may not have been 
related to Thomas Toft.
tofii, also called bean curd , soft, bland, cus- 
tardlike food product made from soybeans. 
It is an important source of protein in the 
cuisines of China, Japan, Korea, and South­
east Asia. Tofu is believed to date from the 
Han Dynasty (206 bc- ad  220).

Tofu is made from dried soybeans that are 
soaked in water, crushed, and boiled. The mix­
ture is separated into solid pulp (okara) and 
soy “milk.” Coagulants such as calcium and 
magnesium Chlorides and Sulfates are added 
to the soy milk to separate the curds from the 
whey. The soy milk is poured into molds to al- 
low the carbohydrate-laden whey to drain off. 
The resultant soft cakes are cut into squares 
and stored under water until sold, in bulk or 
in individual water-filled tubs.

Tofu is 6-8 percent protein and high in 
calcium, potassium, and iron. Okara and soy 
whey, the by-products of tofu manufacture, 
are also eaten. The skin that forms on top 
of the soy milk as it stands is removed and 
dried in sheets for use in vegetarian dishes. 
Tofu may be grilled, deep-fried, simmered, 
stir-fried, steamed, or eaten fresh. In China 
fermented bean curd is populär. Chinese tofu 
has a somewhat firmer texture and more pro- 
nounced taste than that favoured in Japan.
toga, characteristic loose, draped outer gar­
ment of Roman citizens. Adopted by the 
Romans from the Etruscans, it was origi­
nally worn by both sexes of all classes but 
was gradually abandoned by women, then by 
labouring people, and finally by the patricians 
themselves. Throughout the history of the em­
pire, however, it remained the state dress, the 
garment of the emperor and high officials. 
Made from an oval-shaped piece of material, 
the toga had voluminous folds, requiring such 
skill to drape that often a special slave was 
retained for this Operation. Because the mass 
of folds prevented active pursuits, the toga 
became the distinctive garment of the upper 
classes.

Colour and pattern were rigidly prescribed 
for most wearers. For example, senators and 
candidates wore white togas {toga candida); 
freeborn boys, until puberty wore a purple- 
bordered toga (toga praetexta); after reaching 
puberty, adolescents began to wear the plain

Imperial Roman toga on Tiberius (reigned ad  

14-37); in the Louvre, Paris
Giraudon— Art Resource/EB Inc.

man’s toga (toga pura, or toga virilis); people 
in mourning wore dark colours {toga pulla); 
and for triumphs and, in the later period, for 
consuls, the toga was richly embroidered and 
patterned {toga picta). After about ad  100, 
the toga began to diminish in size.
togavirus, any of three genera of arthropod- 
borne viruses (arboviruses) of the family To- 
gaviridae. Flaviviruses, once considered to be 
of the Togaviridae, are now designated as 
members of a separate family, Flaviviridae.

The togavirus genera are Alphavirus, which is 
carried by mosquitoes; Rubivirus, also called 
rubella, or German measles, virus; and Pes- 
tivirus, which infects only animals (hog cholera 
virus and bovine diarrhea virus). Some Al­
phavirus species produce severe encephalitis 
in humans. Horses also may be severely or 
fatally infected by equine encephalitis. Ru­
bivirus is immunologically distinct from the 
other togaviruses {see rubella).
Togbo (people): see Banda.
Toggenburg, breed of dairy goat originating 
in the Toggenburg valley of Switzerland. The 
oldest breed of dairy goat in the United States, 
the Toggenburg has proved widely adaptable. 
It is characterized by a comparatively small, 
solid-coloured body of any shade of brown, 
white ears with a dark central spot, two white 
stripes down the face, and predominantly 
white legs. As is that of other goats, milk of 
the Toggenburg is whiter and more easily di- 
gestible than cow’s milk.
Toggenburg Succession, in Swiss history, a 
long territorial dispute that gave rise to the 
Old Zürich War (1436-50) and the Second 
Villmergen War (1712). In the Middle Ages 
the counts of Toggenburg, as vassals of the 
German kings or Holy Roman emperors, held 
extensive possessions in what is now north- 
eastern Switzerland. When the male line of 
the dynasty died out in 1436, it left unde- 
cided the question of who would rule a large 
territory that was bounded to the west and to 
the Southwest by Zürich, by Schwyz, and by 
Glarus—all three of which were members of 
the Swiss Confederation—and to the south­
east by lands held by two of the three leagues 
later known collectively as the Grisons. While 
the southeastemmost part of the territory was 
taken over by the newly formed Zehngericht- 
enbund (League of Ten Jurisdictions), the rest 
of the inheritance was open to dispute: most



of the countship was assigned to the lords of 
Raron (in distant Valais); but the dependen- 
cies nearest to Lake Zürich and a tract to 
the east of them were promptly invaded by 
the men of Schwyz—to the fierce resentment 
of Zürich, which wanted at least to control 
the shore of the lake. A meeting of the Swiss 
confederates in 1437 authorized Schwyz and 
Glarus to retain nearly all the occupied zone; 
Zürich’s rejection of this settlement led to the 
Old Zürich War, in which Schwyz, and later 
other members of the confederation, success- 
fully opposed Zürich.
The main countship of Toggenburg, having 

been sold by the Raron to the prince-abbot 
of Sankt Gallen in 1468, was twice again a 
ground for discord: during the Swiss Refor­
mation a period of anti-Catholic rule in the 
1520s was followed, in 1531, by a restoration 
of the abbot’s regime, subject to the toleration 
of Protestant observances in Toggenburg; and 
in 1712 the abbot Leodegar Bürgisser’s ef­
forts to reassert his feudal rights over Toggen­
burg in order to strengthen Swiss Catholicism 
provoked the leading Protestant confederates, 
Zürich and Bern, to undertake the Toggenburg 
(or Second Villmergen) War, in which they 
quickly defeated the Abbot’s five Catholic sup­
porters, Luzem, Uri, Schwyz, Unterwalden, 
and Zug. The final settlement, under which 
the ancient Toggenburg inheritance was di­
vided between the secularized canton of Sankt 
Gallen and Graubünden (the Grisons areas), 
came in 1802-03, with Napoleon Fs Act of 
Mediation for a new Switzerland of 19 can­
tons.
toggle mechanism, combination of solid, 
usually metallic links (bars), connected by 
pin (hinge) joints that are so arranged that a 
small force applied at one point can create 
a much larger force at another point. In the

Toggle mechanism

Figure, showing a toggle mechanism at work 
in a rock-crushing machine, the numbered 
links are pin-connected at A, B, C, D, and 
E. Rotation of link 1 about the fixed pivot A 
causes the block to slide back and forth. The 
relation between the force in link 2 acting at 
C and the force W exerted on the block at D, 
and thus on the rock, depends on the angle 
symbolized by the Greek letter theta, 0; the 
smaller the angle, the greater is W in terms 
of F. For 6 equal to one degree, W is nearly 
29 times F. Toggle mechanisms are used to 
obtain large force amplification in such appli­
cations as sheet metal punching and forming 
machines. See also linkage.
Toghrül Beg, Toghril also spelled t u g h r i l  (b. 
c. 990—d. Sept. 4, 1063, Rayy, Iran), founder 
of the Seljuq dynasty, which mied in Iran, 
Iraq, Syria, and Anatolia during the 11 th—

14th centuries. Under his mle the Seljuqs as­
sumed the leadership of the Islämic world by 
establishing political mastery over the cAbbäs- 
id caliphate in Baghdad.
The grandson of Seljuq, chief of the Oguz 

tribes in the Jand region, Toghril, with his 
brother Chaghri, entered Muslim Transoxania 
shortly before 1016, and in 1025 they and 
their uncle Arslan entered the service of the 
Turkish Qarakhanid prince of Bukhara. De­
feated by Mahmüd of Ghazna in the same 
year, Toghril and Chaghri took refuge in 
Khwärezm (around the estuary of the Amu 
Darya [river], southeast of the Aral Sea), while 
Arslan settled in Khoräsän. Later, however, 
after their kinsmen in Khoräsän had been 
driven by Mahmüd to westem Iran, the two 
brothers themselves entered Khoräsän, where, 
having established close ties with the orthodox 
Muslim groups in the large towns, they sub- 
dued Merv and Nishäpür (1028-29). Finally, 
in 1040 at Dandänqän, the Seljuqs inflicted 
a decisive defeat on Mahmüd’s son Mas'üd. 
Khoräsän was then formed into a principal- 
ity for Chaghri, while Toghril was left free to 
conquer the Iranian plateau.
A methodical mler, Toghril succeeded in 

building an empire by careful planning. The 
first conquests were generally made by the 
Turkmen raiders led by his foster brother 
Ibrähim Inäl. He himself then followed to 
administer the conquered territories. In this 
way, between 1040 and 1044, he occupied 
the Caspian areas of Khoräsän, Rayy, and 
Hamadan and established his suzerainty over 
Isfahan. In 1049 and 1054 he sent expedi­
tions of Turkmens into the Byzantine lands 
of Anatolia, attempting to prevent Turkmen 
raids into the surrounding Muslim territories 
while at the same time increasing Seljuq power 
against the Byzantine Empire.

In 1055 Toghril, after conquering the prin- 
cipalities to the east and north of Iraq, en­
tered Baghdad, where he was commissioned to 
overthrow the Shi'i Fätimid caliphs of Cairo 
in Egypt and to restore, under the 'Abbäs- 
id caliph, the religious and political unity of 
the Islämic world. A mounting threat from 
the Shfï and discontent among his supporters 
over administration and reward for services, 
however, resulted in a general uprising against 
Toghril. Prince Inäl with his Turkmens re- 
volted in Mesopotamia and Iran, while a coali­
tion of Arab and Shfï Büyid forces, financed 
and controlled by the Fätimids of Cairo and 
led by Basäsiri, entered Baghdad (1058). The 
'Abbäsid caliph was imprisoned, and prayers 
were recited in the name of the Fätimid caliph 
of Cairo. Toghril then crushed the rebellion 
(1060), regained Baghdad, and pacified the 
Arabs of Mesopotamia. During his last years 
he fought the petty princes in northwest Iran 
and forced the Caliph to give him a daughter 
in marriage.
togidashi maki-e, in Japanese lacquerwork, 
kind of maki-e {q.v.). In this technique, the 
design is painted in lacquer, and gold or silver 
powder is sprinkled over it; when the lacquer 
is dry, another coat is applied to the design to 
fix the powder. Rö-iro-urushi (black lacquer 
without oil) is then applied over the entire 
surface, and, after it has dried, it is bumished 
briefly with charcoal, applying a little water 
until the gold powder is faintly revealed. Fol­
lowing this process (called aratogi) comes the 
suri-urushi process, in which raw lacquer is 
applied with cotton and wiped with crumpled 
rice paper; a finishing burnish {shiage togi) is 
then done with charcoal. Next, granulär char­
coal is applied with water, using a soft cloth, 
and gently polished. Finally, suri-urushi and 
polishing is repeated three times.
The earliest extant example of togidashi 

maki-e is found on the scabbard of a Chinese 
T’ang-style sword of the Nara period (645- 
794), owned by the Shösö-in in Nara. In the
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Heian period (794-1185), togidashi maki-e 
lacquer ware flourished. From the Muromachi

Four-case inrö with pheasant design executed in 
red, orange, and yellow togidashi, the rocks, tree, 
and stream in silver and gold togidashi, highlighted 
with tiny pieces of aogai, signed Kajikawa Bunryusai, 
19th Century
From Melvin and Betty Janss, Inro and Other Miniature Forms o f 
Japanese Lacquer Art; Charles E. Tuttle, Inc.

period (1338-1573), the technique was com­
bined with high relief (takamaki-e), and the 
ware was called shishiai togidashi maki-e.
Togliatti, Palmiro (b. March 26, 1893, 
Genoa-—d. Aug. 21, 1964, Yalta, Ukrainian 
S.S.R.), politician who led the Italian Com­
munist Party for nearly 40 years and made it 
the largest in western Europe.

Togliatti
By courtesy of Camera dei Deputati, Rome

Born into a middle-class family, Togliatti 
received an education in law at Turin Univer­
sity, served as an officer and was wounded in 
World War I, and became a tutor at Turin. 
In 1919 he helped launch a left-wing weekly, 
L ’Ordine nuovo (“New Order”), which became 
a rallying point for the Communist wing that 
broke away from the Socialist Party in 1921. 
Beginning in 1922 Togliatti edited II Comu- 
nista and in April 1924 became a member 
of the Central Committee of the Communist 
Party. While he was attending a meeting of 
the Communist International (Comintern) in 
Moscow in 1926, the party was banned by 
Mussolini, and nearly all its leaders except 
Togliatti were arrested. He remained in exile, 
organizing clandestine meetings of the Italian 
Communist Party at Lyon in 1926 and at 
Cologne in 1931. In 1935, under the name 
of Ercoli, he became a member of the secre- 
tariat of the Comintern. During World War II 
he broadcast resistance messages to Italy, ap- 
pealing to Fascist rank and file to join forces 
with liberal and left elements. He followed 
the same path on his return to Italy, entering 
the government of Marshal Badoglio in April 
1944 as minister without portfolio and serv-
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ing as vice premier under Alcide De Gasperi 
in 1945. In the 1948 elections his coalition 
tactic paid dividends with the retum of 135 
communist deputies.

On July 14, 1948, Togliatti was seriously 
wounded by a young fascist, and workers rose 
on strike all over Italy in protest. Yet Togliat­
ti stuck to his “Italian road to socialism” in 
preference to violent revolution, rejecting the 
Stalinist concept of an international^ directed 
movement in favour of a democratically ori- 
ented and national one. Atheistic propaganda 
he also repudiated as of no value to the Italian 
Communist Party, which had “stretched out 
its hand” to the Roman Catholics.

A memorandum outlining his political doc­
trine, published after his death, strengthened 
the trend toward liberalization in communist 
countries, including the Soviet Union, which 
in 1964 renamed Stavropol after him (as Tol- 
yatti).
Togo, officially republic of togo , French 
TOGO, or RÉPUBLIQUE TOGOLAISE, republic of 
westem Africa, covering an area of 21,925 
square miles (56,785 square km). The Capital 
is Lomé. Occupying a narrow strip of land 
Stretching about 320 miles (about 500 km) 
northward from a coastline of about 32 miles 
(51 km) on the Gulf of Guinea of the Atlantic 
Ocean, Togo is bordered by Benin on the east,

Burkina Faso (formerly Upper Volta) on the 
north, and Ghana on the west. The popula­
tion in 1990 was estimated to be 3,764,000.

A brief treatment of Togo follows. For full 
treatment, see macropaedia: Westem Africa.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. Togo consists of six geographic 
regions. The coastal region is narrow, low- 
lying, sandy beach backed by tidal flats and 
shallow lagoons. The Ouatchi Plateau extends 
about 20 miles (32 km) inland at an elevation 
of about 200 to 300 feet (60 to 90 m). To the 
northeast, a higher tableland is drained by the 
Mono River and its tributaries and is under- 
lain by Precambrian gneiss. From there the 
land rises toward the Togo Mountains, which 
extend across the country from Southwest to 
northeast. Mount Baumann, rising to about 
3,235 feet (986 m), is the highest point in 
Togo. To the north is the Oti River sandstone 
plateau. A higher region mainly composed of 
granite and gneiss lies in the far northwest. 
Tropicai ferruginous soils of low fertility cover 
more than half of the country; the most fer­
tile soils occur in the forests. There are red 
latentie soils in the Mono tableland and thin 
skeletal soils in the mountains.

Togo’s climate is tropicai and humid in the 
south, with mean monthly temperatures rang­
ing between 77° and 82° F (25° and 28°

C). In the north, monthly temperature varia­
tions are greater—from 81° to 90° F (27° to 
32° C). The rainy seasons occur from mid- 
April through June and from mid-September 
through October in the south and from June 
through September in the north. The region 
of Kpalimé receives the greatest amount of 
rainfall (about 70 inches [1,800 mm] annu- 
ally). The dry coastal zone receives only about 
24 to 36 inches (610 to 914 mm) of rain an- 
nually. The Southern regions are covered with 
dense tropicai forests. Elsewhere the natural 
Vegetation is chiefly of the savanna type. A 
dense belt of reeds is found along the coastal 
lagoons. The fauna is varied and includes ele­
phant, lion, various monkeys, hippopotamus, 
crocodile, and snakes.

About one-fourth of the country’s land area 
is arable, and a variety of crops are grown. 
Togo’s major mineral resource is phosphate, 
reserves of which are substantial.

The people. The country has about 30 eth­
nic groups, and those indigenous to Togo live 
in the north and Southwest. The northern 
groups include the following Voltaic- (Gur-) 
speaking peoples: the Gurma, the Konkomba, 
the Basari, the Moba, and the Mossi. In the 
Southwest the indigenous Kwa people consti­
tute one-half of Togo’s population; also be- 
longing to the central Togo group are the 
Akpose, the Adele, and the Aholo. Nomadic 
Fulani are found in the north, and Hausa are 
scattered throughout the country.
Although French is the official language, 

more than two-thirds of the people speak 
Ewe, a language of the Kwa branch of the 
Niger-Congo language family. Christianity has 
profoundly influenced the country, but more 
than half of the population still adhere to tra­
ditional animistic beliefs. A growing Islämic 
community is found primarily in the northern 
regions.

Population density, highest along the coast, 
decreases northward. The population is com- 
paratively young; nearly one-half are younger 
than 15 years of age. Togo’s rate of popula­
tion growth is high by world Standards but 
about average for sub-Saharan Africa. Life ex- 
pectancy, however, at 49 years for males and 
52 years for females, is somewhat higher than 
the regional average. Only one-sixth of Togo’s 
population is urban, a comparatively low fig­
ure even for Africa.

The economy. Togo has a developing mixed 
economy based largely on agriculture. The 
gross national product (GNP) is not growing 
as rapidly as the population; the GNP per 
capita is among the lowest in the world.

Agriculture accounts for approximately one- 
quarter of the GNP but employs more than 
two-thirds of the work force, largely in sub- 
sistence-level farming. The main food crops 
are cassava, yams, millet, sorghum, and com 
(maize). Cultivated food supplies are supple- 
mented by fishing. Production of cacao, the 
main export erop, has declined in recent years, 
and a replanting program has been established 
with the aid of the World Bank in an effbrt to 
raise production levels. Output of other export 
crops such as coffee, palm products, peanuts 
(groundnuts), and cotton fluctuates markedly 
from year to year.

Industry, accounting for one-fifth of the GNP 
and employing approximately one-seventh of 
the work force, is dominated by mining. Togo 
is one of the world’s leading producers of 
Phosphates, which constitute about one-half 
of the country’s total exports. Production, all 
mined by the government’s Togolese Office of 
Phosphates, fluctuates with the condition of 
the world market. Other important industries 
include a major cement plant and a petroleum 
refinery.
Apart from mining, industry is largely small- 

scale, with manufacturing centring on the pro­
cessing of agricultural Commodities and the 
production of substitutes for imported con­
sumer goods. The country’s electricity is gen­

erated largely from thermal sources and is reg- 
ularly supplemented by imports from Ghana’s 
huge Akosombo hydroelectric facility. Con­
stmction of a major hydroelectric plant at 
Nangbeto on the Mono River was completed 
early in 1988. A joint venture between Togo 
and Benin, the plant is expected to greatly 
reduce Togo’s need to import electricity.

Services account for about two-fifths of the 
GNP and employ close to one-fifth of the work 
force. Communications are difficult because 
of the country’s long, narrow shape, but the 
road system is being improved. The rapidly 
developing tourist industry has become an im­
portant source of foreign exchange.

Fiscal austerity and increases in taxation 
have been employed to maintain a balanced 
budget in Togo, and foreign funds are often 
needed to offset a chronic deficit on the bal­
ance of payments. Borrowing for ambitious 
development plans, which was once a com­
mon practice, has been greatly curtailed. Total 
imports (composed of foodstuffs, consumer 
goods, machinery, and fuels) amount to nearly 
twice the value of total exports. The country’s 
declining economic Situation has necessitated 
a rescheduling of loan payments. France is 
Togo’s principal trading partner; others in­
clude Japan, The Netherlands, the United 
Kingdom, and Germany.

Government and social conditions. Togo is 
a one-party republic mied by a president, 
who serves as the chairman of the Rally of 
the Togolese People, the only political party 
allowed. Under a 1979 constitution, all exec- 
utive power is vested in the president, who 
appoints Cabinet ministers and can dissolve 
the 77-member legislature, the National As­
sembly. Togo’s judicial system is modeled on 
the French pattem; the highest review court is 
the Supreme Court, headed by a presidential 
appointee.

Togo’s social-welfare program includes fam­
ily allowances for workers. Health conditions 
are generally poor. Malnutrition and serious 
diseases such as malaria, dysentery, meningi­
tis, yellow fever, and tuberculosis are common. 
The infant mortality rate is low by compar- 
ison with those of other nations of westem 
Africa but high by world Standards.

Public education offers five years of free pri­
mary schooling and as many as six years of 
secondary education. In the mid-1980s it was 
estimated that nearly 70 percent of children 
aged 6 to 11 years were attending primary 
school but that only about 20 percent ad- 
vanced to secondary school. The major Insti­
tution of higher education is the University of 
Bénin at Lomé; a number of Togolese techni- 
cians are trained abroad, primarily in France.

The news media are controlled by the gov- 
ernment.

Cultural life. Like other African peoples, 
the Togolese have a strong oral tradition. Be­
fore independence, there were a few Togolese 
writers using French. After independence, re­
gional literature emerged with the works of 
several novelists and playwrights. Founded in 
1967, the African Ballet of Togo aims at pop- 
ularizing the traditional dances of the various 
ethnic groups.
History. The Gur-speaking Voltaic peoples 

in the north and the Kwa peoples in the 
Southwest were the region’s earliest-known in­
habitants. The Ewe (divided into about 120 
clans and subclans) emigrated from Nigeria 
between the 14th and 16th Century, and the 
Ane (or Mina) emigrated from present-day 
Ghana and Cóte d’Ivoire (Ivory Coast) after 
the 17th Century.

During the 18th Century the Togo part of 
the Slave Coast was held by the Danes. Until 
1884 what is now Togo was an intermediate 
zone between the black African military States 
of Ashanti and Dahomey, and its various eth­
nic groups lived in general isolation from each 
other. German missionaries arrived in 1847, 
and in 1884 many coastal chiefs accepted



German protection. The German protectorate 
extended its boundaries in 1897 and 1899. 
German administration was efficiënt but op- 
pressive in its use of forced labour. In 1914, 
at the beginning of World War I, British and 
French forces occupied Togo. In 1922 the 
League of Nations issued mandates to Britain 
and France. The westem portion of Togo was 
administered by Britain and had economic 
relations with the Gold Coast. The eastem 
portion was administered by France and had 
economic connections with Dahomey (now 
Benin) and French West Africa, particularly 
during the 1930s. In 1946 the British and 
French govemments placed their Togoland 
territories under UN trusteeship. In 1956 the 
British trust territory was incorporated into 
the Gold Coast. French Togoland became 
an autonomous republic within the French 
Union in 1956. After the country gained in­
dependence in 1960, it maintained economic 
relations with France. Togo joined the Orga­
nization of African Unity in 1963 and sub- 
scribed to the Joint African and Malagasy 
Organization in 1965.

Relations between Togo and Ghana were 
strained while Kwame Nkrumah was president 
of Ghana but improved after Nkrumah’s fall. 
Assassination and coups in the 1960s brought 
General Gnassingbe Eyadema to power in 
1967. In 1979 a new constitution was adopted, 
and Eyadema proclaimed the third Togolese 
Republic.
Tögö Heihachirö, Köshaku (Marquess) (b. 
Jan. 27, 1848, Kagoshima, Satsuma province, 
Japan—d. May 30, 1934, Tokyo), admiral 
who led the Japanese fleet to victory in the 
Russo-Japanese War. In the process he devel­
oped new tactics for closing with an advancing 
enemy fleet.

Togo studied naval science in England from 
1871 to 1878. Upon his retum he was ap­
pointed a lieutenant first dass. After serving 
in a number of naval posts, he was appointed 
commander in chief of the combined fleet 
(December 1903) and was made an admi­
ral in 1904. As commander in chief of the 
Japanese navy at the outbreak of the war, 
he directed the 10-month naval blockade of 
the great Russian military base at Port Arthur 
(now Lüshunk’ou, on the Yellow Sea), help- 
ing to bring about its surrender on Jan. 2, 
1905. In desperation the Russians dispatched 
their Baltic fleet to Japan, confronting Admi­
ral Tögö’s forces on May 27 in the Tsushima 
Strait, which connects the Sea of Japan with 
the East China Sea. Togo “crossed the ene- 
my’s T”—i.e., he turned his column across the 
Russian line of advance—and destroyed 33 
out of the 35 Russian ships, ending the war. 
This spectacular maneuver was later used by 
the British and French navies. The victory— 
the first occasion in the modem era in which 
an Asian power had defeated a European na­
tion—forced the Westem countries to begin 
to look upon Japan as an equal.

He became chief of the Naval General Staff 
and war councillor to the emperor after the 
war. In 1913 he was promoted to fleet admi­
ral. From 1914 to 1924 he was in charge of 
the education of Hirohito.
Togo Mountains (Africa): see Akwapim- 
Togo Ranges.
Togoland, former German protectorate, west­
em Africa, now divided between the Republics 
of Togo and Ghana.
Togoland covered 34,934 square miles (90,- 

479 square km) between the British Gold 
Coast Colony to the west and French Da­
homey to the east. Inhabited by a mixture of 
Ewe and other peoples, it became a political 
unit in 1884 when, in the European scram- 
ble for overseas territories, Bismarck claimed 
it for Germany and other European powers 
formally recognized the claim. The Germans 
intended to make Togoland a model colony.

Because the region lacked mineral resources 
(its phosphate reserves were not then known), 
Germany concentrated on agricultural devel­
opment. Valuable oil palms grew naturally 
near the coast. The Germans introduced ad­
ditional export crops, especially cacao and 
cotton, to be grown on plantations worked by 
African labour. Lomé, on the Gulf of Guinea, 
was developed as the principal town and port, 
and roads and railways were constructed to 
link the port to parts of the interior. The Ger­
mans also established a judicial and adminis­
trative system. The infrastructure, designed to 
serve German needs, brought some unity to 
the protectorate.

During World War I France and Britain 
occupied the protectorate, and in 1922 it 
was formally divided between them under a 
League of Nations mandate. Two-thirds of 
the land and people, including Lomé, became 
French Togoland, bordering Dahomey. The 
remainder in the west, bordering the Gold 
Coast, became British Togoland. In 1946 the 
two Togolands became United Nations trust 
territories. The British part was administered 
with the Gold Coast and became part of inde­
pendent Ghana in 1957, but French Togoland 
remained administratively distinct from Da­
homey (now Benin) and became independent 
as the Republic of Togo in 1960. Lingering 
sentiment for the reunification of Togoland, 
especially among Ewe people in Ghana, has 
occasionally strained relations between Togo 
and Ghana since independence.
Togon-temür, posthumous name shun-ti (b. 
1320, China—d. 1370, China), last emperor 
(reigned 1333-68) of the Yüan (Mongol) dy­
nasty in China, under whom the population 
was provoked into rebellion.

Togon-temür became emperor at the age of 
13 but proved to be a weak ruler who pre­
ferred to spend his time exploring the religious 
cult of Lamaism and dallying with his harem 
rather than governing the country. In the early 
years of his reign, power was held by the anti- 
Chinese minister Bayan, who suspended the 
civil-service examinations, prohibited Chinese 
from wearing certain colours or using certain 
ideographs, and even proposed mass execu- 
tion of Chinese on the basis of their names. 
Bayan’s discriminatory policies, together with 
the deteriorating economic Situation of the 
countiy, caused widespread rebellion. In 1339 
the minister was banished and many of his 
policies reversed.

But the emperor still showed little inter­
est in governing, and the Situation continued 
to deteriorate. Togon-temür’s son, the heir 
apparent, became alarmed at the increasing 
power his father was putting into the hands 
of Buddhist priests and eunuchs and plotted 
unsuccessfully to depose him. In 1368, when 
the foremost rebel leader, Chu Yüan-chang 
(1328-98), advanced on the Capital at Peking, 
Togon-temür disregarded appeals urging him 
to stay and defend his inheritance. Instead he 
fled into the steppes of Inner Asia, ending 
the dynasty. He was given the posthumous 
name of Hui tsung (“Gracious Ancestor”) by 
the Mongols but is usually known as Shun-ti 
(“Favourable Emperor”), a title given him by 
the Ming dynasty (1368-1644).
Töhö Motion Picture Company, leading 
Japanese motion-picture studio.

The Company was founded in 1936 by 
Kobayashi Ichizö, a former businessman who 
was the creator of an all-girl “opera troupe.” In 
1932 he had organized the Tokyo Takarazuka 
Theatre Corporation, subsequently acquiring 
several established theatres and building new 
and larger ones. His structures housed three 
or more separate theatres, a model that is still 
followed in Japan. In 1935 he had gained 
control of two small Companies, the PCL, a 
studio that had first used modern production 
methods, and the JO, a Company that pro­
duced advertising films. The next year the
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Töhö Motion Picture Distribution Corpora­
tion was formed to distribute films produced 
by these two Studios.

Töhö was the foremost Japanese filmmaker 
during World War II. After the war, however, 
it experienced severe labour difficulties over 
unionization. By 1948 Töhö had ended pro­
duction and was acting as a distributor for 
the films of the Shintöhö Company, which 
had been financed by Töhö in 1947. The 
studio reopened and in the 1950s introduced 
the first successful Japanese-developed wide- 
screen process, Tohoscope, similar to the 
American CinemaScope technique.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Tohoku, chihö (region), located on northern 
Honshu, Japan, and including the ken (pre- 
fectures) of Aomori, Akita, Iwate, Yamagata, 
Miyagi, and Fukushima. Its name is derived 
from the Japanese terms tö (“east”) and hoku 
(“north”). The region is also known as Öu, in 
reference to its main mountain range. Tohoku 
chihö occupies 25,858 square miles (66,971 
square km), or almost 20 percent of Japan’s 
total area. It contains less than 10 percent of 
the country’s total population, however, and 
constitutes Japan’s least-developed region, af­
ter Hokkaido.

Three mountain ranges run roughly parallel 
across Tohoku from north to south, separated 
by rows of lowlands. The ranges and lowlands 
are, from east to west, the Kitakami Range 
and Abukuma Range, the Kitakami River and 
Abukuma River lowlands; the Ou Range; a 
row of basins constituting the Median Groove; 
and the Dewa Mountains and the mountains 
associated with Mount Asahi and Mount Iide. 
Maritime lowlands occur along the Sea of 
Japan coast.

The backbone range of the Ou Mountains 
forms the major climatic boundary of the re­
gion. It separates the westem area of warmer 
summers and snowy winters from the east­
em area of cooler summers and drier winters. 
The northeastern coastal beit is frequented by 
sea fog and cool easterly winds during the 
growing season. The highly indented coast 
of the Kitakami Range is subject to destruc­
tive tsunamis (ocean waves caused by earth- 
quakes).

Tohoku depends chiefly on agriculture and is 
often referred to as the rice granary of Japan. 
Fruit is also grown, and cattle are raised. Dur­
ing the 1950s dams were constmcted in the 
mountains of Tohoku to form a power-gener- 
ation area. Primary industries include forestry, 
mining, and fishing. The region is known for 
such traditional manufactures as lacquer ware, 
iron and copper Utensils, toys, and textiles. 
During the late 1970s industrial agglomera- 
tions began forming in cities such as Hachi- 
nohe, Akita, Sendai, and Jöban-Köriyama. 
Communications were improved by the com- 
pletion of the Seikan Tunnel (a submarine 
tunnel between Aomori and Hokkaido), which 
was completed in 1988. The tourism indus­
try has grown rapidly, based on three na­
tional parks and numerous hot springs. Urban 
growth has been comparatively slow, however. 
Pop. (1987 est.) 9,746,000.
Tohorot (Hebrew: “Purifications”), the last of 
the six major divisions, or orders (sedarim), 
of the Mishna (codification of Jewish oral 
laws), which was given its final form early in 
the 3rd Century ad  by Judah ha-Nasi. Toho­
rot consists of 12 tractates (treatises) that deal 
with ritual impurity and rites of purification. 
Their names are: Kelim (“Vessels”), Ohalot 
(“Tents”), Negdim (“Plagues”), Para (“Cow”),
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Tohorot (“Purifications”), Miqwdot (“Ritual 
Baths”), Nidda (“A Menstruous Woman”), 
Makhshirin (“Predisposers”), Zavim (“Those 
with Unclean Discharges”), Tevul yom (“Day- 
time Bathers”), Yadayim (“Hands”), and 
(Uqtzin (“Stalks”). The Palestinian and Baby- 
lonian Talmuds both have Gemara (scholarly 
commentaries) on Nidda but on none of the 
other tractates.
toile de Jouy (French: “fabric of Jouy”), 
cotton printed with designs of landscapes and 
figures for which the 18th-century factory of 
Jouy-en-Josas, near Versailles, Fr., was fa­
mous. The Jouy factory was started in 1760 
by a Franco-German, Christophe-Philippe 
Oberkampf. His designs were printed origi­
nally from woodblocks alone but from 1770 
from copperplates as well, this innovation 
having been anticipated in England in 1757. 
English printed cottons of similar subjects 
(such as those of Old Ford, c. 1760-80) had a 
parallel development and achieved Standards 
as high as Jouy; the term toile de Jouy has 
come to be used loosely for the Jouy type of 
printed cottons produced in England and at 
other French factories. A strong, if limited,

Detail of “Les Travaux de la Manufacture,” 
copperplate-printed cotton by Jean-Baptiste Huet, 
one of Oberkampf’s chief designers at the Jouy 
factory, Jouy-en-Josas, Fr., 1783; in the Art Institute
of Chicago
By courtesy of the Art Institute of Chicago, gift of Mrs. Potter Palmer II

vogue for them in upholstery and wallpaper 
continued.
toile peinte (French: “painted linen”), plural 
TOiLES PEiNTES, large sheet of heavy, flexible 
fabric on which a tapestry cartoon (a full-sized 
preliminary study from which the finished 
tapestry is made) has been painted. Unlike 
cartoons drawn on paper, toiles peintes were 
intended to be hung as though they were fin­
ished tapestries.

Most toiles peintes date from the 16th Cen­
tury. The finest collection of old toiles peintes 
belongs to the cathedral of Reims.
toilet table (fumiture): see dressing table.
Toirdelbach U a  C o n c h u b a i r  (king of 
Connaught): see Turloch O’Connor.
Toison d’Or, POrdre de la (French), Span­
ish TOISÓN DE ORO, LA ORDEN DEL: S e e
Golden Fleece, The Order of the.
Toit, Stephanus Jacobus du: see Du Toit, 
Stephanus Jacobus.

Töjö Hideki (b. Dec. 30, 1884, Tokyo— 
d. Dec. 23, 1948, Tokyo), soldier and states­
man who was prime minister of Japan during 
most of World War II (1941-44) and who 
was subsequently tried and executed as a war 
criminal.

A graduate of the Imperial Military Academy 
and the Military Staff College, Töjö proved

Tojö Hideki
By courtesy of the International Society for 
Educational Information, Tokyo

himself an able administrator and skillful 
field commander. He rose rapidly through the 
ranks and by 1937 was chief of staff of the 
Kwantung Army in Manchuria. Appointed 
vice minister of war in the first Cabinet of 
Prince Konoe (1938-39), he became minis­
ter of war in the second and third Konoe 
governments (1940-41); on Oct. 16, 1941, he 
became prime minister while still holding the 
position of minister of war.

Töjö led his country’s war efforts after the at­
tack on the U.S. base at Pearl Harbor, Dec. 7, 
1941, and under his direction smashing victo­
ries were initially scored throughout Southeast 
Asia and the Pacific. Later in the war, when 
the Japanese forces came under powerful Al­
lied counterattacks, and especially when the 
Mariana Islands were lost in 1944, Töjö was 
held responsible and forced to resign.

After Japan’s surrender in September 1945, 
Töjö was arrested as a war criminal. His at­
tempted suicide failed, and he was tried before 
the International Military Tribunal for the Far 
East, found guilty, and hanged.
Tojolabal, Mayan Indians of Chiapas in 
southeastern Mexico, near the Guatemalan 
border. The Tojolabal language is closely re­
lated to that of the Tzotzil and Tzeltal, their 
neighbours to the northwest, and to that of 
the Chuj, to the southeast in Guatemala; and 
there are many cultural similarities between 
the groups. The territory inhabited by the 
Tojolabal is one of large highland plains sep­
arated by low hills.

The people are agriculturists, raising the Mid­
dle American staples—com (maize), beans, 
and squash—in family plots. Coffee and sug- 
arcane are grown as cash crops in some ar­
eas. Settlements consist of farm households 
dispersed around central villages; most per­
manent inhabitants of such villages are Euro- 
peanized or modemized Indians or persons of 
mixed ancestry.
Tojolabal houses are typically of wattle and 

daub constmction, with thatched roofs. Crafts 
still seen are the weaving of woolen blankets 
and some pottery making. The Tojolabal are 
undergoing a period of cultural adaptation and 
acculturation that is reflected in their dress. In 
some areas, dress is quite traditional; in oth­
ers, it is of Mexican-peasant type, and in yet 
others, complete assimilation has taken place: 
dress is commercial, and the native language 
may no longer be spoken.
The Tojolabal are Roman Catholic, with Ori­

entation toward veneration of saints. Caves, 
springs, and hills are also worshiped, however, 
and crop-fertility rituals are performed. The 
Institution of ritual kinship (compadrazgo) is 
complex and of great importance; godparents

are selected at several important points in a 
child’s life.
Tokagjelet, gorge, Hordaland fylke (county), 
western Norway, near the village of Norheim- 
sund about 25 mi (40 km) east of Bergen. 
A waterfall flowing into the gorge makes the 
area a populär tourist spot. Access is via a 
road from Bergen that has steep grades and 
many hairpin turns and penetrates Tokagjelet 
through tunnels and along ledges cut into the 
walls of the gorge. The drive through Tokagje­
let provides spectacular views of the falls and 
the surrounding mountains.
Tökai Bank Ltd., Japanese tökai ginkö, 
Japanese commercial bank operating a gen­
eral banking and foreign exchange business. 
Headquarters are in Nagoya.
The bank was established in 1941 through 

the merger of Itö Bank (established 1881), 
Nagoya Bank (1882), and Aichi Bank (1896). 
In addition to offering a füll range of commer­
cial bank services, Tökai participates actively 
in the foreign exchange markets. Affiliates 
and associates provide services in the areas of 
international banking, commercial banking, 
credit cards, leasing, general finance, factor- 
ing, data processing, corporate finance, energy 
development, and jet air service.
Tökai Region, Japanese tökai-chihö, in­
dustrial region, central Japan, extending along 
the Tökaidö Line (railway) between Tokyo 
and Nagoya, occupying areas of Shizuoka 
ken (prefecture). Tökai is neither an admin­
istrative nor a political entity. It has close 
economie ties with the Chükyö Industrial 
Zone. The region is characterized by both 
coastal lowlands and the inland peaks of the 
Akaishi-sammyaku (Akaishi Range). It is bor- 
dered to the south by the Enshü-nada (Enshü 
Sea) and by Suruga-wan (Suruga Bay)^ The 
Tenryü-gawa (Tenryü River) and the Öi-ga- 
wa drain the area. Traditional manufactures 
included cotton textiles, wood products, and 
rice paper, which were supplemented during 
the Meiji period (1868-1912) by cotton spin­
ning and Westem-style paper-manufacturing 
techniques imported from Europe and the 
United States to enrich Japan’s existing in­
dustries. Tökai became Japan’s major paper 
producer during World War I. World War II 
increased the need for heavy industries. After 
the war, industries were converted to produce 
electrical appliances and transport equipment. 
The Korean War (1950-53) revived the tex­
tile, paper, and wood industries. Tagonoura 
port was built near Fuji-san (Mt. Fuji) during 
the 1950s as the area’s industrial production 
increased. Shizuoka had previously been the 
region’s only port. Meanwhile, factories in Tö­
kai city, outside Nagoya, were built along the 
Tökaidö Line to provide iron and steel for the 
motor-vehicle industry in Toyota city. Tökai’s 
most extensive development occurred during 
the 1950s and ’60s. Major industrial subdivi- 
sions of Tökai are the Eastern Suruga-wan (Su­
ruga Bay) District, the Shizuoka and Shimizu 
District, and the Hamamatsu District. Indus­
tries in the Eastern Suruga-wan District pro­
duce paper, textiles, and photographic film. 
Lumber products (resins, fumiture, lacquer 
ware) are manufactured and tea is processed 
in Shizuoka. Aluminum, canning (oranges 
and tuna), and Chemical factories operate in 
Shimizu. Hamamatsu is Japan’s leader in the 
production of pianos and motorcycles. Land 
subsidence and river-pollution problems have 
caused industries to create public industrial 
water supplies and drainage Systems.
Tokaj, also spelled tokay, town, Borsod- 
Abaüj-Zemplén megye (county), northeastem 
Hungary, at the confluence of the Bodrog and 
Tisza rivers. It is intemationally known as the 
home of the golden yellow Tokay wine and has 
a famous labyrinthine (1 mi [1.5 km]) wine 
cellar. It is in the Tokaj-Hegyalja wine-pro- 
ducing district, where, on the slopes of Mt.



Vineyards near Tokaj, Hung., on the slopes of the 
Hegyalja region
Interphoto— FPG/EB Inc.

Tokaj and the Hegyalja region to the north 
and west, the conditions for viticulture are ex­
cellent. Production there dates from the 12th 
Century, when immigrant Italian and Wal­
loon farmers introduced viticulture and left a 
legacy of architectural diversity in the town’s 
residences. Tokaj has a small artists’ colony. 
Industries include Chemicals, timber process­
ing, and brandy distilling. Secondary rail and 
road links cross the Tisza at Tokaj. (Pop. 1983 
est) 5,778.
Tokat, city, Capital of Tokat il (province), 
north central Turkey, on a tributary of Ye§il 
Irmak (river). Surrounded by orchards and 
gardens, it lies in a plain beneath steep hills 
that are crowned by a mined citadel, often 
identified as the ancient fortress Dazimon. 
Tokat stands near the site of ancient Co- 
mana of Pontus, one of the most important 
cities of the Pontus district during the Ro­
man period; Tokat rose to prominence after 
Comana’s decline in Byzantine times. During 
the 11 th— 13th Century it was an important 
city of a Turkmen principality and later of 
the Seljuq Turks; it was incorporated into the 
Ottoman Empire c. 1392. Noteworthy among 
its landmarks, mostly dating from the Seljuq 
period, are the blue-tiled Gök (Blue) Medrese, 
a 13th-century religious school that houses the 
local museum, and the Halef Gazi Tekkesi 
monastery, dating from c. 1290. Local indus­
tries include manufacture of copper Utensils (a 
local speciality), tanning, and calico printing.

Tokat il, with an area of 4,042 sq mi (10,470 
sq km), is an important fruit-growing region. 
Tobacco, cereals, vines, and sugar beets are 
also cultivated in its sheltered basins, well wa- 
tered by the Ye§il Irmak and its tributaries, 
the Kelkit and Cekerek. Sugar beets are sent 
to the sugar refinery at Turhal, west of Tokat 
city. Mineral resources include lignite, anti- 
mony, and marble. Pop. (1980) city, 60,855; 
(1983 est.) il, 638,700.
Tokay, also spelled tokaji, famous, usually 
sweet white wine of Hungary, made from 
the Hungarian Furmint grape. Though some 
Tokay is dry, the finest version, Tokaji Aszu, 
is made from late-ripened grapes affected by 
Botrytis cinerea, a mold that concentrates 
grape sugars and flavours into honey-like 
sweetness.

The sweetness of Tokay is traditionally mea­
sured by the number of puttonyos, or baskets, 
of sweet grapes used. A three puttonyos wine is 
lightly sweet; five puttonyos denotes the high­
est degree of sweetness. The legendary Tokay 
Eszencia, a concentrated sweet essence of low 
alcohol famed for its miraculous restorative 
properties, is virtually unobtainable today.

The name tokay is also applied generically to 
certain sweet wines of indifferent quality that 
bear no resemblance to Hungarian Tokay.

Tokelau, also called (1916-46) union  group, 
or (1946-76) tokelau Islands, island ter­
ritory of New Zealand, consisting of three 
atolls, with a total area of 3.9 sq mi (10.1 sq 
km), in the South Pacific Ocean, 298 mi (480 
km) north of Western Samoa and 2,400 mi 
Southwest of Hawaii. The population in 1984 
was 1,600.

The article that follows is a summary of 
significant detail about Tokelau. For infor­
mation about regional aspects of Tokelau see 
macropaedia: Pacific Islands.

For current history and for statistics on so­
ciety and economy, see the article “World 
Affairs” and britannica world d a ta , re­
spectively, in the Britannica Book of the Year.

The land. The group consists of three coral 
atolls, Fakaofu (1 sq mi), Nukunonu (2.1 sq 
mi), and Atafu (0.8 sq mi), arranged in a 
southeast-to-northwest line. Each atoll con­
sists of numerous islets, called motu, located 
on its reef, which falls off sharply a short 
distance from shore. The lagoons are shallow 
and dotted with coral outcrops and thus un- 
navigable. Low-lying, the islands range from 
8 to 15 ft (2.4 to 4.5 m) above sea level; their 
coral-sand soil is highly porous, necessitating 
rain catchments, traditionally hollowed-out 
coconut-palm trunks. Rainfall averages 100 
in. (2,500 mm), mostly falling during the 
trade-wind season (April-November), when 
typhoons occasionally strike, with occasional 
droughts the rest of the year. The mean average 
temperature is 82° F (28° C), but it is cooler 
during the rainy season. Vegetation cover is 
dense, with about 40 plant species altogether, 
including coconut palm, pandanus, and other 
Polynesian trees and shrubs. Wildlife includes 
rats, lizards, sea birds, and a few migratory 
birds. Insects, especially mosquitos, are com­
mon. There are no known mineral deposits.

The people. Overwhelmingly Polynesian, 
the people are culturally and linguistically 
linked to Samoa. Tokelauan is the official lan­
guage, but English is widely used. The people 
are 98 percent Christian (70 percent Congre- 
gational, and 28 percent Roman Catholic). 
Atafu’s people are Congregational, Nukunon- 
u’s Roman Catholic, while both religious 
groups occur on Fakaofu. Population density 
is about 410 persons per sq mi (158 persons 
per sq km), the greatest density being on Atafu 
(701.8 per sq mi). Demographie rates of 27.7 
births and 10.3 deaths per 1,000 population, 
respectively, are average for the Pacific region, 
but the population has been falling because of 
emigration.

The economy. Tokelau’s economy, based 
largely on subsistence agriculture, had a gross 
national product (gnp) in 1981 of U.S. 
$1,000,000, or $670 per capita. Land tenure is 
based upon kinship lines and land reserved for 
communal use. Holdings include seawaters to 
the reefs edges. Coconuts, grown for copra, 
are the only cash crop. Taro, grown in special 
excavated gardens fertilized with leaf compost, 
and breadfruit, pawpaw, and bananas are sub­
sistence crops. Pigs and chickens are the main 
livestock raised for subsistence. Lagoon and 
ocean fish and shellfish are caught for local 
consumption, but in the 1980s New Zealand
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established a 200-mi exclusive economic zone, 
and a fisheries training program was started 
by the South Pacific Commission. Tauanave 
trees are specially grown on selected islets for 
canoes, houses, and other domestic needs.

Manufacturing is restricted to copra produc­
tion, canoe building and woodwork, and tra­
ditional woven hats, mats, and bags. In the 
early 1980s electrical generators were installed, 
and electricity was made available to each 
atoll. Philatelie stamp and coin sales raise ad­
ditional revenue, but the budgetary expenses 
regularly exceed revenue, requiring aid from 
New Zealand. ,

The Tokelau labour force is concentrated 
in subsistence agriculture or fishing, public 
works, and traditional craft industries. The 
large expatriate community is an important 
source of revenue through remittances. The 
official unit of currency is the New Zealand 
dollar (Nz $), 1 nz $ =  U.S. $0.66 (1983), but 
Tokelau’s souvenir $1 coinage and Western 
Samoan currency are also legal tender.

There are no navigable passages into the la­
goons and hence no good ports. Ships must 
anchor off the reef and use lighters to take 
on or put off passengers and goods. In 1982 
seaplane service was started.

Extemal trade is mainly with New Zealand; 
copra is exported, and food, building materi­
als, and fuels are the main imports.
Administrative and social conditions. To­

kelau is administered as part of New Zealand 
under the Tokelau Islands Act of 1948, as 
amended. An administrator is appointed to 
a three-year term by the minister of foreign 
affairs, but most authority is delegated to the 
official secretary of Tokelau affairs, based at 
Apia, Western Samoa. Local self-government 
is embodied in the council of elders on each 
atoll and in the faipule (village representative) 
and pulenuku (village administrator), the lat­
ter two elected by universal adult suffrage. 
The Tokelau general fono (assembly) has 45 
members, 15 drawn from each of the three 
atoll councils. The fono handles budgets and 
makes recommendations to the New Zealand 
Parliament. The high court of Niue has had 
civil and criminal jurisdiction in Tokelau since 
1970, but most cases are handled by the in­
dividual atoll commissioners, appointed from 
among the faipule:

Each atoll has its own hospital, with a resi­
dent doctor, and dental service is provided on 
a visiting rotational basis. There are commit- 
tees sponsored by the Health Service on each 
atoll to oversée sanitation and general health 
conditions. Perennial shortages of fresh water 
have been partly alleviated by installing water 
storage and catchment tanks.

Education is free for children aged 5 to 15, 
and attendance is near 100 percent. Each atoll 
has a primary school. Secondary education is 
available in Western Samoa and Niue, higher 
education in New Zealand and Fiji.

Radio telecommunications were to be up- 
graded by a 1982-86 project funded by 
the United Nations Development Programme
(UNDP).
History. As indicated by linguistic affinity, 

Tokelau was probably settled from Samoa by 
drift voyages, and the small atolls rapidly be­
came densely settled with nucleated villages. 
The first European visitor was the British 
commodore John Byron, who gave Atafu the 
name Duke of York Island. Nukunonu was 
sighted and named Duke of Clarence Island by 
Captain Edwards of hms “Pandora” in 1791, 
while he was searching for hms “Bounty” mu- 
tineers. Whalers began visiting the group in the 
1820s, and a thorough survey was made by the 
United States Exploring Expedition in 1841; 
its ethnologist, Horatio Hale, gave a detailed 
report on local customs and language, and the 
expedition gave Fakaofu the name Bowditch



Tokharian language 824

Island. French-sponsored Samoan missionar- 
ies converted Nukunonu’s people to Roman 
Catholicism from the mid-1840s, and Lon­
don Missionary Society-sponsored Samoans 
reached Atafu in 1858; both groups later 
Christianized Fakaofu. In 1863 Peruvian slave 
raiders abducted many islanders, and roughly 
contemporary outbreaks of disease reduced 
the population to about 200. Beachcombers of 
diverse nationalities subsequently settled and 
intermarried with Tokelauans. British interest 
began in 1877, when the High Commissioner 
in Fiji received jurisdiction over British na- 
tionals in Tokelau, and in 1889 a protectorate 
was established. In 1916, under the name 
Union Group, Tokelau became part of the 
Gilbert and Ellice Islands Colony, and many 
Tokelauans emigrated to work on Banaba 
(Ocean) Island. New Zealand was granted ju­
risdiction over Tokelau in 1925, administering 
the group from Western Samoa. In 1948 the 
Tokelau Islands Act made the group part of 
New Zealand, and until 1962 cultural and lan­
guage ties to Samoans led some Tokelauans to 
migrate to Western Samoa. From 1962 migra- 
tion shifted to New Zealand, which appoints 
the islands administrator. In 1976 the group 
was ofïicially named Tokelau.
Tokharian language, see Tocharian lan­
guage.
Toki, city, Gifu ken (prefecture), Honshu, 
Japan, on the Toki-gawa (Toki River). Dur­
ing the civil wars of the Momoyama period 
(1568-1614), refugees (including potters) fled 
from Seto city. Some settled in Toki and Mino 
cities under the protection of the lords of Toki. 
Kilns were established for the production of 
Oribe ware for use in the tea ceremony. Pop. 
(1980) 65,038.
Tokiwa Mitsunaga (c. last half of the 12th 
Century, Kyöto), leading Japanese painter of 
the 12th Century, famous for his detailed 
scroll paintings of groups of courtiers. His ma­
jor achievement, 60 horizontal hand scrolls, 
“Nenjü-gyöji” (1173; “Annual Rites and Cer­
emonies”), shows courtiers engaged in various 
ceremonies and festivities against the back­
ground of different sections of the palace com­
pound. Although the Originals were destroyed 
by fire in 1626, copies of 20 of the scrolls, 
made in 1626 by the court painter Jökei, still 
remain.

In 1173 Mitsunaga cooperated with the 
other major artist of the Century, Fujiwara 
Takanobu, to paint the “Imperial Procession” 
on the shöji (sliding paper doors) of a palace 
building that was subsequently destroyed by 
fire. This eminent recorder of the activities of 
men is also believed by many to have painted 
the story of “Ban dainagon ekotoba” on narra­
tive scrolls, extant today, illustrating the story 
of the downfall of the chief councillor of state 
who lived in the first half of the 9th Century, 
Tomo Yoshio. Executed on three scrolls with 
precise line drawing and brilliant colours, it 
features large groups of figures and is filled 
with a sense of dramatic action.
Tokmak, formerly (until 1963) bolshoy 
tok m ak , city, northern Kirgiz Soviet Social­
ist Republic, on the Chu River. Originally an 
early 19th-century fort, it became a district 
town after capture by the Russians in 1867, 
a status it lost to Pishpek (now Frunze) in 
1878. It was made a town again in 1927, and 
industrial development followed the construc­
tion of the railway in 1938. Pop. (1983 est.)
66 ,000 .

toko-no-ma, alcove in a Japanese room, used 
for the display of paintings, pottery, flower 
arrangements, and other forms of art. House­
hold accessories are removed when not in use 
so that the toko-no-ma, found in almost every

Japanese house, is the focal point of the inte- 
rior.
A feature of the shoin architectural style (see 

shoin-zukuri), which originated in the Ka- 
makura period (1192-1333), the toko-no-ma 
developed from the private altar in Zen Bud­
dhist priests’ homes, which consisted of an 
alcove containing a narrow wooden table with

Toko-no-ma in one of the formal reception rooms of 
the Katsura Imperial Villa, Kyöto
Tatsuzo Sato, Kyoto; photograph, the Museum of Modern Art, New York 
City

an incense burner, votive candles, and flower 
vessels placed before a Buddhist scroll hung 
on the wall. In its adaptation to the Japanese 
house, it was used exclusively for the display 
of art objects.
Tokolor empire (West African history): see 
Tukulor empire.
Tokoname, city, Aichi ken (prefecture), Hon­
shu, Japan, on the west coast of the Chita-han- 
tö (Chita Peninsula), facing Ise-wan (Ise Bay). 
Pottery manufacture was probably introduced 
to the city in the 8th Century. Tokoname has 
since been renowned for its ceramic pipes, 
teapots, and tea Utensils, which are produced 
in numerous kilns and small factories. The 
former town of Ono (now part of Tokoname) 
was an important commercial port for ship- 
ment to Osaka and Edo (now Tokyo) during 
the Tokugawa era (1603-1867). Pop. (1980) 
54,345.
Tokoroa, borough, north central North Is­
land, New Zealand, in the upper Waikato 
River Basin of the Volcanic Plateau. Subdi- 
vided into sections in 1918-19, it was consti- 
tuted a county town in 1953 and a borough 
in 1975. A market and service centre, it has 
grown rapidly since the late 1940s. On the 
Taupo-Putaruru Highway and a rail line to 
Auckland (140 mi [225 km] northwest), Toko­
roa is in a region of sheep and dairy farm­
ing and large tree plantations. In addition to 
its own cheese-malang works, joinery, general 
engineering works, sawmills, and stone quar- 
ries, it is the residence for workers in the pulp, 
plywood, and paper factories at Kinleith (4 
mi south). New Zealand Forest Products Lim­
ited has built in Tokoroa one of the nation’s 
largest private housing estates. Pop. (1947) 
320; (1983 est.) 18,750.
Tokorozawa, city, Saitama ken (prefecture), 
Honshu, Japan, on the Seibu Line (rail­
way), in the central part of the Musashino 
plateau. During the Tokugawa era (1603— 
1867), Toko-rozawa was a rural trade cen­
tre and producer of cotton textiles. In 1934 
the Yamaguchi Reservoir (Lake Sayama) was 
constructed in the Sayama Hills near the city. 
Since then, the hills have been developed as 
an amusement centre and prefectural natural 
park, with Tokorozawa as its base. The city is 
a distribution centre for Sayama green tea and

a residential suburb of the Tokyo-Yokohama 
Metropolitan Area. Pop. (1983 est.) 558,592.
Tokuda Shüsei, pseudonym of tokuda  
sueo (b. Dec. 23, 1871, Kanazawa, Japan— 
d. Nov. 18, 1943, Tokyo), novelist who, with 
Masamune Hakuchö, Tayama Katai, and Shi- 
mazaki Töson, is one of the “four pillars” of 
Japanese Naturalism.

He left Kanazawa in 1894 to become a dis- 
ciple of Ozaki Köyö (q.v.), then the leader of 
the literary world. Shüsei’s talents were not 
suited to Köyö’s lush romantic style, and he 
was slow to gain recognition. But when, after 
the Russo-Japanese War (1904-05), the tide 
of literary taste began to turn toward real­
istic, objective description, Shüsei came into 
his own. His direct, terse style, seemingly 
drab by earlier Standards, was the perfect ve­
hicle for his sharp, unsentimental portrayal 
of people living economically and emotion- 
ally depressed lives. Arajotai (1907; “The New 
Household”), recounting the life of the wife of 
a small businessman, brought him first pub­
lic recognition. Ashiato (1910; “Footprints”), 
about the passivity of his own wife’s early 
life, and Kabi (1911; “Mold”), describing the 
circumstances of their marriage, continue the 
theme of inertia and general hopelessness, 
as does Tadare (1914; “Festering”). Arakure 
(1915; “The Tough One”) presents a particu­
larly fine portrait of a strong-willed woman. A 
more mellow tone appeared in Kasö jimbutsu 
(1935-38; “A Disguised Man”), the story of 
his love affair with a young would-be writer, 
and Shukuzu (1941-46; “Miniature”), the life 
of an aging geisha as she recounts it to her 
patron. His sharp observation and firm char­
acter delineation produced some of the most 
memorable portraits in Japanese literature.
Tokugawa Hidetada (b. May 2, 1579, 
Hamamatsu, Japan—d. March 15,1632, Edo), 
second Tokugawa shogun, who completed the 
consolidation of his family’s rule, eliminated 
Christianity from Japan, and took the first 
steps toward closing the country to all trade 
or other intercourse with foreign countries.
In order to assure a smooth succession, the 

first Tokugawa shogun, Ieyasu, named his 
third and most even-tempered son, Hidetada, 
to the shogunate in 1605, two years after the 
establishment of the Tokugawa regime. Hide­
tada mied in name only, however, for Ieyasu 
continued to control the actual workings of 
the government until his death, after which 
Hidetada finished the restructuring of the cen­
tral government administration.

Apparently fearful of rebellion by Japanese 
Christians, (Kirishitan), who were aided by 
Spain, Hidetada immediately repeated his 
father’s ban on Christianity. When his edict 
was ignored, he had four missionaries executed 
(1617), the first Christians to be martyred 
in Japan. In 1622 he ordered the executiön 
of 120 missionaries and Japanese converts. 
Moreover, he banned all Christian literature 
and forced his vassals, several of whom were 
pursuing pro-Christian policies, to institute 
similar persecutions in their own realms.

In order to regulate outside influence and 
prevent the further spread of Christianity, 
Hidetada decreed that foreign vessels, except 
those from China, enter Japan only through 
the ports of Nagasaki and Hirado. He severed 
relations with the Spanish; the English had 
already closed their unprofitable trading base 
in Japan. Hidetada’s efforts to isolate Japan 
were successfully completed by his son and 
successor, Tokugawa Iemitsu.
Tokugawa Iemitsu (b. Aug. 12, 1604, Edo, 
Japan—d. June 8, 1651, Edo), third Toku­
gawa shogun in Japan, the one under whom 
the Tokugawa regime assumed many of the 
characteristics that marked it for the next two 
and a half centuries.

Iemitsu became shogun in 1623, when his 
father, Hidetada, retired in his favour, though



Hidetada retained authority until his death 
in 1632. At the time of lemitsu’s accession, 
the daimyos, or great feudal lords, no longer 
threatened Tokugawa power as they had at the 
beginning of his grandfather’s reign. Iemitsu 
was the first shogun to treat them with dis- 
dain. He further strengthened the shogunate 
by eliminating the few remaining prerogatives 
of the emperor, whose role was merely sym­
bolic. Finally, Iemitsu established strict ad­
ministrative criteria by which the government 
was to be run and promulgated rules for the 
education and behaviour of the hereditary 
warriors attached to the Tokugawa house. He 
even stripped his own brother of his fief and 
forced him to commit suicide for inappropri- 
ate treatment of his vassals.

Iemitsu also carried to completion the 
anti-Christian policies of his father; he ex- 
pelled or executed the remaining Christian 
missionaries in Japan and forced the entire 
population to register as parishioners of Bud­
dhist temples. In 1638 the rebellion staged by 
inhabitants of the Shimabara Peninsula was 
ruthlessly suppressed when he found strong 
Christian adherents among them. The follow­
ing year he expelled the Portuguese to prevent 
the spread of seditious ideas, thus closing his 
country to all commerce with the outside 
world except for a limited, strictly regulated 
trade with Korea and with Dutch and Chinese 
merchants at the port of Nagasaki—a policy 
of seclusion that remained unaltered for more 
than 200 years.
Tokugawa Ieyasu, original name toku­
gawa takechiyo (b. Jan. 31, 1543, Okazaki, 
Japan—d. June 1, 1616, Sumpu), the founder 
of the last shogunate in Japan, the Tokugawa, 
or Edo, shogunate (1603-1867).

Early life. Ieyasu was bom into the family 
of a local warrior situated several miles east of 
modern Nagoya, one of many such families 
struggling to survive in a brutal age of en- 
demic civil strife. His childhood was scarcely 
auspicious. His father was involved in a net-

Tokugawa Ieyasu, detail, colour on paper; in the 
collection of the Daiyo-ji (Daiyo Temple), Tokyo
By courtesy of the International Society for Educational Information,
Tokyo, Inc.

work of shifting alliances that repeatedly drew 
him into battle. When Ieyasu was two, his 
mother was permanently separated from his 
father’s family because of one such change in 
alliances, and when he was seven, military ad- 
versity compelled his father to send him away 
as hostage to the Imagawa family, powerful 
neighbours headquartered at Sumpu (modern 
Shizuoka) to the east.
Conditions at Sumpu were more settled, and 

Ieyasu was trained in the military and gov­
ernmental arts and developed a great love for 
falconry. In the late 1550s he took a wife, 
fathered the first of several sons, and began to 
acquire military experience by leading forces 
on behalf of Imagawa. Despite his personal 
comfort, however, Ieyasu’s years at Sumpu 
had been worrisome ones. He had leamed

that his father had been murdered by a close 
vassal in 1549 and had observed helplessly 
from afar the subsequent disintegration of his 
family fortunes.
Leadership of the Tokugawa. In 1560 Ima­

gawa was slain during a battle with Oda 
Nobunaga, a powerful neighbour to the west, 
and young Ieyasu seized the opportunity to 
retum to his family’s small castle and assume 
control of his surviving relatives and vassals. 
Within months he took steps to ally himself 
with Nobunaga, at the same time pacifying the 
new and inept leader of the Imagawa house 
long enough to recall his wife and son from 
Sumpu. Freed for a few years from warring 
with neighbours, he directed his military ef­
forts to crushing rebellious Buddhist sectarian 
groups within the Tokugawa domain. Concur- 
rently, he devoted much energy to improving 
his small army’s command stmcture, appoint- 
ing civil administrators, and formulating and 
enforcing procedures of taxation, law enforce- 
ment, and litigation.
During the later 1560s the Imagawa domain 

disintegrated, and Ieyasu expanded to the east 
as opportunity permitted. In 1570 this ex­
pansion led him to move his headquarters 
eastward to Hamamatsu, a small coastal town 
that he developed into the commercial and 
Strategie centre of a thriving domain. Rely- 
ing heavily on his alliance with the mighty 
Nobunaga, Ieyasu survived the vicissitudes of 
endemic war and slowly extended his territory 
until, by the early 1580s, he had become an 
important daimyo (feudal baron), in control of 
the fertile and populous area Stretching from 
Okazaki eastward to the mountain banier at 
Hakone.
In 1582 Nobunaga was wounded by a re­

bellious subordinate and committed suicide; 
Toyotomi Hideyoshi, his most brilliant gen­
eral, quickly avenged the death and moved to 
assume Nobunaga’s preeminent political Posi­
tion. Ieyasu, then in the prime of life, emerged 
as his principal rival. After a few bloody but 
indecisive skirmishes, however, the cautious 
Ieyasu offered a vow of fealty, and Hideyoshi 
was content to leave Ieyasu’s domain intact. 
During the rest of the 1580s, while Hideyoshi 
busily extended his control over the daimyo 
of southwestem Japan, Ieyasu strengthened 
himself as best he could. He continued to 
enlarge his vassal force, increase his domain’s 
productivity, and improve the reliability of his 
administration. And in 1586, for greater Secu­
rity, he moved his headquarters even farther 
to the east, away from Hideyoshi, to Sumpu, 
the town he had known years before as a 
hostage.

Conquest of the Höjö. In 1589 Hideyoshi 
determined to obtain vows of Subordination 
from the Höjö daimyo, who held a large dis­
trict east of the Hakone mountain banier. 
When Höjö refused to submit, Hideyoshi and 
Ieyasu mobilized a great army and navy that 
blockaded the Höjö forces in their seaside 
castle at Odawara. After a long and patiënt 
siege the Höjö were starved into capitulation. 
At Hideyoshi’s Suggestion Ieyasu then surren­
dered his coastal provinces west of Hakone 
in retum for the Höjö domain to the east. 
As rapidly as possible he moved thousands 
of vassals, their military equipment, and their 
households to the little fort and farmlands 
near the fishing village of Edo (modern To­
kyo), nearly a month’s march from Hideyosh­
i’s headquarters near Kyöto.
During the 1590s Ieyasu, unlike several great 

daimyos from westem Japan, avoided involve- 
ment in Hideyoshi’s two disastrous military 
expeditions to Korea. Instead he grasped the 
opportunity afforded by his transfer to his 
new lands to deploy his forces rationally and 
to make his domain as secure as possible. He 
stationed his most powerful vassals on the 
perimeter of his territory and along main ac- 
cess routes, keeping the least powerful—and 
least dangerous to himself—nearer Edo.

825 Tokugawa Ieyasu

He then placed large tracts of land close 
by the town under direct administration by 
appointed officials, thereby assuring his castle 
inhabitants easy access to the largest possible 
supply of foodstuffs, and made detailed land 
and property surveys in order to regularize 
taxation. He also confiscated the weapons of 
all villagers, thereby reducing the likelihood 
of peasant rebellion, and moved vigorously to 
attract skilled artisans and businessmen to his 
new castle town. He undertook engineering 
projects to enlarge his castle, facilitate urban 
growth, and assure a water supply for the 
town populace. When Hideyoshi died in 1598, 
Ieyasu had the largest, most reliable army and 
the most productive and best organized do­
main in all Japan.

Hideyoshi’s death precipitated another 
daimyo power struggle, and Ieyasu, as the most 
powerful and most respected of Hideyoshi’s 
former vassal advisers, became the head of one 
faction in that struggle. The armies assembled 
in the autumn of 1600 at Sekigahara, some 50 
miles (80 kilometres) northeast of Kyöto, and 
in the ensuing battle Ieyasu’s eastem army 
triumphed.
Mastery of Japan. This triumph left Ieyasu 

the undisputed master of Japan, and he moved 
swiftly to make his mastery permanent. Just 
as, in earlier years, he had consistently secured 
every military gain by adjusting administrative 
arrangements to fit his new needs, so, after 
the Battle of Sekigahara, he initiated an exten­
sive project of shifting daimyos about. In the 
process he stripped many erstwhile enemies of 
their lands, placed a number of his allies in 
Strategie locations near surviving enemies, and 
secured for himself and his most faithful vas­
sals direct control of much of central Japan. 
Then, having secured the strategie heartland, 
he proceeded over the next several years to 
make his control more sure by issuing regu- 
lations and establishing supervisory organs to 
constrain daimyos, Imperial court nobles, and 
clerics, as well as his own vassals.

In 1603 the powerless but prestigious Impe­
rial court, which over the years had dutifully 
assigned Ieyasu titles that reflected his growing 
power, appointed him shogun (generalissimo), 
thereby acknowledging that this most power­
ful daimyo in Japan was the man officially 
authorized to keep the peace in the emperor’s 
name. Two years later Ieyasu formally retired, 
left Edo for the more pleasant surroundings of 
his old home at Sumpu, and had the shogunal 
title assigned to his son Hidetada, intending 
thereby to assure that the title was recognized 
as a hereditary Tokugawa prerogative.

As shogun, and then as retired shogun, 
Ieyasu assumed responsibility for foreign af­
fairs, a responsibility he seems to have wel- 
comed. Because the Ming dynasty in China 
was faltering and was without much influ­
ence abroad, the conduct of Japanese for­
eign affairs, which would normally have been 
mainly with China, involved responding to 
Portuguese, Dutch, and English requests for 
trade and to Portuguese and Spanish requests 
for the right to proselytize in Japan. Ieyasu 
welcomed the trade, seeing in it a means of 
acquiring firearms, commercial profits, and 
general information.

By 1612, however, certain diplomatic inci- 
dents had convinced the old soldier that the 
missionaries were, potentially at least, part of a 
secular threat to the political order that he had 
so laboriously constructed, and in the next two 
years he took steps to stop missionary activity 
and discourage the practice of their religion. 
Ieyasu started a trend that his successors were 
to pursue for three decades, until Christianity 
was nearly eradicated in Japan and only a 
token foreign trade survived at Nagasaki.

Ieyasu’s daimyo transfers and political re­
forms of the years after the battle at Seki-
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gahara had greatly strengthened his position, 
but he remained wary of the daimyos, and 
from 1604 until 1614 he had his son Hidetada 
keep them at work building and enlarging the 
castle at Edo. Thousands of ships and tens of 
thousands of men were employed for years on 
end hauling huge stones and great logs from 
distant points to Edo.

By the time of his death Ieyasu had built the 
largest castle in the world, a sprawling network 
of broad moats, towering stone walls, long 
wooden parapets, huge gatehouses, and great 
fireproof warehouses full of rice and coin. 
Around it lay mansions in which the daimyos 
lived as hostages. Edo became a bustling town 
and port, full of artisans, traders, clerks, and 
labourers.

Elimination of remaining rivals. This great 
construction effort left Ieyasu stronger, and 
the cost involved left the daimyos much 
poorer. Yet Ieyasu still did not feel that his 
family fortunes were secure, for he knew full 
well that the undoubted military might of the 
Tokugawa family must evolve into undoubted 
political right. Although Hidetada was shogun, 
that did not necessaiily settle the question 
of rightful authority, because Hideyoshi had 
been survived by a son, Hideyori; and, even 
as he was growing up in his great castle at 
Osaka, the boy gradually acquired more war­
rior followers and began to appear as a real 
threat to Tokugawa legitimacy.

By 1614, however, many of the powerful 
former followers of Hideyoshi had died, and 
Ieyasu apparently feit that he could safely 
undertake to destroy this last potential rival. 
After sufficiënt tension had developed, he mo- 
bilized his armies, and in two desultory and 
unimpressive campaigns, the old warrior fi­
nally reduced the great castle and destroyed 
its inmates. He then made more territorial ad- 
justments favourable to the Tokugawa forces 
and retumed again to his home at Sumpu. 
A year later, in 1616, he sickened and died, 
having accomplished what a Century of war­
riors had attempted and failed: he brought 
enduring preeminence to his own family and 
a lasting peace to Japan. (C.D.T.)
b i b l i o g r a p h y . A.L. Sadler, T h e  M a k e r  o f  M o d ­
ern  J a p a n : T h e  L ife  o f  T o k u g a w a  I ey a su  (1937, 
reprinted 1977), is the principal work in English, 
containing mostly battle stories and anecdotes. 
C.D. Totman, P o lit ic s  in  th e  T o k u g a w a  B aku fu , 
1 6 0 0 -1 8 4 3 , ch. 1 (1967), summarizes the admin­
istrative aspects of Ieyasu’s rise to power. Koya 
Nakamura, I e y a s u  den  (1965), is a sympathetic 
scholarly biography by the preeminent scholar of 
Ieyasu (in Japanese).
Tokugawa Keiki: see Tokugawa Yoshinobu.
Tokugawa Mitsukuni (b. July 11, 1628, 
Mito, Hitachi Province, Japan—d. Jan. 14, 
1701, Nishiyama, Hitachi Province), Japanese 
feudal lord who began the Compilation of the 
Dai Nihon shi (“History of Great Japan”), a 
comprehensive rewriting of Japanese history 
modelled after the great Chinese dynastie his­
tories. Mitsukuni’s project, which was not fi­
nally completed until 1906 (although most of 
the work was done during his lifetime), helped 
establish Confucian philosophy in Japan and 
also served to reawaken Japanese nationalistic 
feelings and loyalty to the throne.

Scion of the ruling Tokugawa family and 
grandson of the first Tokugawa shogun, Toku­
gawa Ieyasu, Mitsukuni was an influential 
member of the Tokugawa government as well 
as the lord of Mito, one of the most important 
independent fiefs in the country.
After leading a dissolute life as a youth, 

Mitsukuni became interested in classical stud­
ies, feeling that all earlier works dealing 
with Japanese history were mere calendars of 
events. He was 30 years old when he began 
the compilation of his history.

The stmcture of the Dai Nihon shi is similar 
to that of the historical studies done by the 
12th-century Chinese Neo-Confucian thinker 
Chu Hsi; Mitsukuni, like Chu Hsi, intended 
his study to be morally instructive, evaluating 
men of the past and thus teaching the men 
of the present about the nature of virtue. 
Mitsukuni was fortunate to gain the aid of 
many eminent scholars, especially that of the 
Chinese Ming dynasty loyalist Chu Shun-shui 
(q.v.).

In tracing the history of the Japanese Impe­
rial family and the steps by which the power of 
the throne had been usurped by the shoguns, 
Mitsukuni revived loyalty to the emperor. As 
a result, the Mito fief became one of the lead­
ing centres of the movement that resulted in 
the Meiji Restoration (1868), which overthrew 
the shogunate and restored power to the Im­
perial house.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Tokugawa Nariaki (b. April 4, 1800, Edo, 
Japan—d. Sept. 29, 1860, Mito, Hitachi Prov­
ince), Japanese advocate of reform measures 
designed to place more power in the hands of 
the emperor and the great lords and to keep 
foreigners out of Japan. He played a promi­
nent role in the Meiji Restoration (1868), 
which overthrew the Tokugawa family, whose 
members for more than 250 years had mied 
Japan through the office of shogun.

A member of the Tokugawa family himself, 
Nariaki in 1829 succeeded his brother as head 
of Mito han (fief), one of the most powerful 
of the many feudal fiefs into which Japan 
was then divided. Although controlled by the 
Tokugawa house, Mito had become the centre 
of a movement claiming that the tme Japanese 
way was the way of the emperor, whose power 
the shogun had usurped. An articulate ad­
herent of the movement, Nariaki urged the 
central government to grant more power to 
the feudal lords, to encourage national con- 
solidation, and to adopt Westem military and 
industrial techniques to strengthen national 
defenses. Westem techniques, however, were 
to be applied without allowing Westemers to 
enter the country, for Nariaki believed that 
increased trade and contact with the West vi- 
olated sacred Japanese tradition.

Because of Nariaki’s prestige, the reform pro­
gram he instituted in his own domain became 
a model for the rest of the country. He reor- 
ganized the fiefs finances and administration, 
carried out extensive public works, began an 
iron and shipbuilding industry, and introduced 
Westem military techniques. When he began 
to cast his own cannon in direct violation 
of the Shogun’s intemal security provisions, 
however, he was forced to abdicate as head 
of Mito han in favour of his son Keiki. He 
continued to exercise influence in Mito, how­
ever, and in 1848 he was allowed to résumé 
his post.

Five years later Commodore Matthew C. 
Perry of the U.S. Navy was sent to Japan in 
command of a fleet of gunships to force the 
country to end its two centuries of isolation. 
In an attempt to consolidate national opin­
ion, the government called on Nariaki for 
advice; he demanded that no concessions be 
made. When a treaty was signed with Perry 
the following year, Nariaki became the head 
of an influential group demanding reform of 
the shogunate.

Although Nariaki’s son Keiki was considered 
the most eligible candidate to succeed the 
Shogun (Tokugawa Iesada) when he died in 
1858, another contender was chosen, and the 
government then concluded the treaty that es­
tablished trade between the United States and 
Japan. Nariaki attacked this treaty, concluded 
without the Emperor’s consent, as a betrayal

of Japanese tradition. This attack was viewed 
as insubordination by the Shogun, and Na­
riaki and his party were ordered into retire- 
ment. The disintegration of Tokugawa power 
after Nariaki’s death eventually brought a 
more reform-minded group to power within 
the shogunate. Keiki, named shogun in 1866 
as Tokugawa Yoshinobu, presided over the 
subsequent demise of the shogunate.
Tokugawa period, also called edo period 
(1603-1867), the final period of traditional 
Japan, a time of intemal peace, political stabil­
ity, and economie growth under the shogunate 
(military dictatorship) founded by Tokugawa 
Ieyasu. As shogun, Ieyasu achieved hegemony 
over the entire country by balancing the power 
of potentially hostile domains (tozama) with 
strategically placed allies (fudai) and collat- 
eral houses (shimpan). As a further strategy 
of control, beginning in 1635, Ieyasu’s succes­
sor required the domainal lords, or daimyo, 
to maintain households in the Tokugawa ad­
ministrative Capital of Edo (modem Tokyo) 
and reside there for several months every 
other year. The resulting system of semi-au- 
tonomous domains directed by the central au­
thority of the Tokugawa shogunate lasted for 
more than 250 years.

As part of the systematic plan to maintain 
stability, the social order was officially frozen, 
and mobility between the four classes (i.e., 
warriors, farmers, artisans, and merchants) was 
prohibited. Numerous members of the war­
rior dass, or samurai (q.v.), took up residence 
in the capita! and other castle towns where 
many of them became bureaucrats. Peasants, 
who made up 80 percent of the population, 
were forbidden to engage in non-agricultural 
activities so as to insure a stable and contin- 
uing source of income for those in positions 
of authority. Another aspect of the Tokugawa 
concem with political stability was fear of 
foreign ideas and military intervention. Cog- 
nizant that the colonial expansion of Spain 
and Portugal in Asia had been made possi­
ble by the work of Catholic missionaries, the 
Tokugawa shoguns came to view the mission­
aries as a threat to their mie. Measures to 
expel them from the country culminated in 
the promulgation of three exclusion decrees in 
the 1630s, which effected a complete ban on 
Christianity. Moreover, in issuing these orders, 
the Tokugawa shogunate officially adopted 
a policy of national seclusion. From 1633 
onward Japanese subjects were forbidden to 
travel abroad or to retum from overseas, and 
foreign contact was limited to a few Chinese 
and Dutch merchants still allowed to trade 
through the southem port of Nagasaki.

The national economy expanded rapidly 
from the 1680s to the early 1700s. The em­
phasis placed on agricultural production by 
the Tokugawa shogunate encouraged consid­
erable growth in that economie sector. Ex­
pansion of commerce and the manufacturing 
industry was even greater, stimulated by the 
development of large urban centres, most no­
tably Edo, Osaka, and Kyöto, in the wake of 
the govemment’s efforts at centralization and 
its success in maintaining peace. The produc­
tion of fine silk and cotton fabrics, manufac- 
ture of paper and porcelain, and saké brewing 
flourished in the cities and towns, as did 
trading in these commodities. This increase 
in mercantile activity gave rise to wholesalers 
and exchange brokers, and the ever-widening 
use of currency and credit produced powerful 
financiers. The emergence of this well-to-do 
merchant dass brought with it a dynamic 
urban culture that found expression in new 
literary and art forms (see Genroku period).

While merchants and to a lesser extent trades- 
men continued to prosper well into the 18th 
Century, the daimyo and samurai began to ex­
perience financial difficulties. Their primary 
source of income was a fixed stipend tied to 
agricultural production, which had not kept
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“Boats Retuming to Yabase,” nishiki-e print from the series “Eight Views of Lake 
Biwa” by the Ukiyo-e artist Hiroshige, Tokugawa period, 1835
By courtesy of the Art Institute of Chicago, Clarence Buckingham Collection

pace with other sectors of the national econ­
omy. Several attempts at fiscal reform were 
made by the government during the late 18th 
and 19th centuries, but the financial strain 
on the warrior dass increased as the period 
progressed. During its final 30 years in power 
the Tokugawa shogunate had to contend with 
peasant uprisings and samurai unrest as well 
as with financial problems. These factors, 
combined with the growing threat of Western 
encroachment, brought into serious question 
the continued existence of the regime, and 
by the 1860s many demanded the restoration 
of direct Imperial rule as a means of uni- 
fying the country and solving the prevailing 
problems. The powerful southwestern tozama 
domains of Chöshü and Satsuma exerted the 
greatest pressure on the Tokugawa govern­
ment and brought about the overthrow of the 
last shogun, Hitosubashi Keiki (or Yoshino- 
bu), in 1867. Less than a year later the Meiji 
emperor was restored to supreme power (see 
Meiji Restoration).
Tokugawa Tsunayoshi (b. Feb. 23, 1646, 
Edo, Japan—d. Feb. 19, 1709, Edo), fifth 
Tokugawa shogun of Japan, known as the 
“Dog Shogun” because of his Obsession with 
dogs.

Proclaimed shogun in 1680, Tsunayoshi 
presided over one of the most prosperous 
and peaceful periods in Japanese history. His 
major accomplishments were in cultural af­
fairs, in which he worked to promote the 
Neo-Confucianism of the 12th-century Chi­
nese scholar Chu Hsi, whose philosophy em- 
phasized loyalty to the government as man’s 
first duty. Toward the end of his career, how­
ever, Tsunayoshi tended to ignore the duties 
of government for the pleasures of his palace, 
and the government became somewhat lax 
and at times eccentric, as evident in his noto- 
rious decrees relating to the welfare of dogs.

Born in the Year of the Dog, Tsunayoshi 
was influenced by a Buddhist monk who told 
him he had been a dog in his previous ex­
istence. As a result, Tsunayoshi decreed the 
death penalty for anyone who harmed a dog, 
insisted that dogs be addressed only in hon­
orific terms, and kept an estimated 50,000 of 
them at government expense, feeding them on 
a choice diet of rice and dried fish.
Tokugawa Yoshimune (b. Nov. 27, 1684, 
Kii Province, Japan—d. July 12, 1751, Edo), 
eighth Tokugawa shogun, who is considered 
one of Japan’s greatest rulers. His far-rëaching 
reforms totally reshaped the central admin­
istrative structure and temporarily halted the 
decline of the shogunate.
Yoshimune was originally the head of Kii, 

one of the three hereditary Japanese feu­
dal fiefs ruled by descendants of the original 
Tokugawa ruler not in the main line of suc­
cession to the shogunate. A lack of sons in the

main branch of the family, however, resulted 
in Yoshimune’s succession to the position of 
shogun in 1716. Upon assuming his new of­
fice, he tried to institute the program he had 
used successfully in Kii to alleviate that fief’s 
monetary problems. He began by reducing the 
number of hereditary governmental retainers, 
who were paid fixed governmental stipènds. 
To slow the increase in their numbers, he re­
fused to allow most inheritances past the first 
generation. He also attempted to set a good 
example by eliminating court luxuries and re- 
turning to the simple and austere life of the 
Tokugawa founder. At the same time, he tried 
to improve the quality of the administration 
and to raise national morale by instituting a 
vigorous program of education for all his sub- 
ordinates, designed to improve their literary 
skill and to imbue them with the old warrior 
values of discipline and leadership. Finally, he 
adopted methods designed to combat corrup- 
tion.

Since the chief source of revenue was the 
tax on agricultural produce, Yoshimune at­
tempted to increase erop yields by developing 
new land and popularizing new crops, such 
as sweet potatoes and sugarcane, that could 
be grown in soil not used for rice cultiva­
tion. In an effort to find other sources of 
income, he licensed commercial monopolies 
and attempted to regulate rice prices. But his 
limitation on trade merely had a depressing 
effect on the economy. While his reforms did 
revitalize the government, his reputation as 
one of the greatest of Japanese reformers has 
been questioned because his efforts resulted in 
little more than a temporary respite; following 
his reign, corruption and inefficiency again 
became rampant.

There can be no doubt, however, that Yo­
shimune’s inquiring spirit led to the growth 
of interest in Western science; he himself had 
a large globe made, and he also imported a 
telescope from the Netherlands. He helped 
develop the first law code of the Tokugawa 
era (1603-1867). The resulting Kansei Code, 
not completed until after Yoshimune’s death, 
laid the basis for a more humane law than 
had previously been in existence. He retired 
in 1745 in favour of his son, although he 
acted as a guardian of shogunal power until 
his death.
Tokugawa Yoshinobu, original name toku­
gawa keiki (b. Oct. 28, 1837, Edo, Japan— 
d. Jan. 22, 1913, Tokyo), the last Toku­
gawa shogun of Japan, who helped make the 
Meiji Restoration (1868)—the overthrow of 
the shogunate and restoration of power to the 
emperor—a relatively peaceful transition.

Born into the ruling Tokugawa family, Keiki 
was the son of Tokugawa Nariaki, who was 
the head of the feudal fief of Mito. The Hito- 
tsubashi family, a Tokugawa branch that, like 
the Mito extension, was eligible to succeed to

the shogunate, had no male heirs during this 
period. Thus, when Keiki, seventh son of Na­
riaki, was adopted into the Hitotsubashi fam­
ily, he greatly increased his chance to succeed 
to the shogunate. When the shogun Tokugawa 
Iesada died without heir in 1858, Nariala at­
tempted to push his son’s candidacy as a way 
of implementing his own reformist policies. 
A more moderate group prevailed, however, 
and an infant boy (Tokugawa Iemochi) was 
chosen as the new shogun. Keiki and his fa­
ther, along with other radicals, were forced 
into domiciliary confinement.

The govemment’s policy of granting trad­
ing concessions to the West, however, soon 
aroused strong Opposition and brought about 
renewed demands that the shogun yield some 
of his power to the emperor. In 1862 the 
government was finally forced to accept a 
compromise in which Keiki was appointed 
guardian to the new shogun.

Keiki immediately moved to introducé re­
forms to bring the Imperial court and the 
shogun into closer harmony and allow the 
great lords to have some voice in the de- 
cision-making processes. Under pressure he 
agreed to expel all foreigners from the country 
on June 25, 1863. When that day passed with 
no action, however, criticism of the shogunate 
again increased.

In 1864 the radical rulers of the fief of 
Chöshü openly defied the central government, 
and Keila successfully mounted a punitive 
expedition. After the forces of the shogunate 
withdrew, however, in 1865, the radicals again 
assumed power in Chöshü. A second expe­
dition against the fief the following year was 
defeated, because many of the great lords, 
alienated by Keiki’s attempts to reassert his 
authority at their expense, refused to come 
to his aid. Although the sudden death of the 
shogun, Iemochi, allowed Keiki to withdraw 
his troops and save face, the weakness of the 
shogunal forces was obvious.

Elevated to shogun in 1866, as Tokugawa 
Yoshinobu, he made a desperate effort to 
obtain French aid. As pressure increased he 
agreed to surrender his powers in 1867, expect- 
ing to be the first among equals in any new 
power structure that emerged. Satsuma and 
Chöshü leaders, however, decided to move 
first; on Jan. 3, 1868, a group of radical samu­
rai seized the palace in Kyöto and declared 
an Imperial restoration. Although Yoshinobu 
agreed to accept the results of the coup, his 
advisers refused, and a short civil war en- 
sued. When the Imperial forces marched on 
the shogunal Capital at Edo (now Tokyo), 
Yoshinobu finally forced his troops to surren­
der. Yoshinobu himself was allowed to retire 
to Mito. Later pardoned, he was granted the 
rank of prince in 1902.
Tokusa Burakumin (Japanese minority): see 
Burakumin.
Tokushima, prefecture (ken) and city, 
Shikoku, Japan, facing the Pacific Ocean. The 
prefecture’s 1,600 sq mi (4,145 sq km) are 
drained by the Yoshino-gawa (Yoshino Riv­
er), whose valley is followed by a major rail­
way. Since the Tokugawa era (1603-1867) salt 
making and the cultivation and processing of 
indigo and tobacco have been special activi­
ties. Other agricultural products include rice, 
vegetables, and flowers for the Osaka-Köbe 
area.

Because of available land and abundant wa­
ter resources, the Chemical industry was es­
tablished in the 1960s in the prefectural Cap­
ital, Tokushima, on the lower course of the 
Yoshino-gawa. Traditional industries produce 
cotton textiles, processed foods, and wood ar­
ticles. Important cities are Tokushima, famous 
for the annual Japanese festival with the folk 
dance of awa odori and puppet shows; Naruto;
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Komatsushima; and Anan—all on the coast 
of Kii Strait between the Pacific and the In­
land Sea. The University of Tokushima was

Tokushima city, Japan
Tsuneo Iwata—Bon

founded in 1949. Pop. (1987 est.) city, 260,- 
576; prefecture, 863,000.
Tokutomi Röka, pseudonym of tokutomi 
kenjirö (b. Dec. 9, 1868, Minamata, Japan— 
d. Sept. 18, 1927, Tokyo), Japanese novelist, 
the younger brother of the historian Tokutomi 
Sohö.
Tokutomi worked for years as a writer for 

his brother’s publications, but he began going 
his own way in 1900 on the strength of the 
success of his novel Hototogisu (1898; “The 
Cuckoo”; Eng. trans. Namiko), a melodra­
matic tale of tragic parental interference in a 
young marriage. Shizen to jinsei (1900; “Na­
ture and Man”), a series of nature sketches, 
and the semiautobiographical Omoide no ki 
(1901; Footprints in the Snow) confirmed his 
decision to pursue his own literary career. 
Through the years, Tokutomi tumed toward 
an eccentric mysticism, which his wife came 
to share. As the result of a meeting with the 
novelist Leo Tolstoy, he retired to the country 
to live a Tolstoy an “peasant life,” recorded in 
Mimizu no tawagoto (1913; “Gibberish of an 
Earthworm”). He died in the midst of writing 
four volumes of confessions, a monumental 
work later completed by his wife.
Tokutomi Sohö, pseudonym of tokutomi 
ichirö (b. March 13, 1863, Tsumori, Ku- 
mamoto prefecture, Japan—d. Nov. 3, 1957, 
Atami), influential Japanese historian, critic, 
journalist, and essayist and a leading nation­
alist writer before World War II.

He received a Westem-style education at the 
missionary school of Döshisha (now Döshisha

Tokutomi Sohö
By courtesy of the International Society for 
Educational Information, Tokyo

University) in Kyöto, after which he entered 
upon a joumalistic and literary career. In 1887 
he founded a Publishing house, Min’yüsha 
(“Society of the People’s Friends”); in 1887 
this firm began a highly influential periodical, 
Kokumin no tomo (“Nation’s Friend”), that 
was Japan’s first general magazine. Min’yüsha 
in 1890 began printing a newspaper, Kokumn 
Shimbun (“Nation”), that was for several 
decades one of the most influential papers in 
the country.

Tokutomi was particularly concemed with 
the modernization of Japan, and, in such 
influential early books as Shörai no Nikon 
(1886; “The Future Japan”), he advocated that 
Western-style liberal and democratie reforms 
be undertaken in his country. In the following 
decades, however, he became a militant na­
tionalist in favour of an imperialistic Japan, 
and during the 1920s and ’30s he was one 
of the nation’s most populär spokesmen for 
this ideal. Tokutomi was placed under house 
arrest by the American occupation authorities 
after World War II. His 100-volume Kinsei 
Nikon Kokuminshi (1918-46; “A History of 
the Japanese People in Modem Times”), de­
spite its ultranationalistic bias, is an exhaus- 
tive and invaluable compendium of events in 
Japan from 1534 until the late 19th Century.
Tokuyama, city, Yamaguchi ken (prefecture), 
Honshu, Japan, facing Tokuyama Bay of the 
Inland Sea. A castle town during the early 
Tokugawa era (1603-1867), it became a Sta­
tion on the Sanyo Line (railway) in 1897. The 
establishment in Tokuyama of a naval coal- 
ing station in 1904 was followed by the city’s 
rapid industrial growth. Tokuyama produces 
petroleum, Chemical products, and metals. 
The city also participates in the commercial 
activity between Hiroshima and Shimonoseki. 
Pop. (1987 est.) 112,371.
Tökyö, to (metropolis), in Honshu, Japan, 
bordered by the ken (prefectures) of Saitama 
(north), Chiba (east), Yamanashi (west), and 
Kanagawa (Southwest), and by Tokyo Bay 
(southeast). Tökyö to is a unique administra­
tive subdivision that is equivalent to a pre­
fecture. It covers an area of 836 square miles 
(2,164 square km) and includes the national 
Capital of Tokyo and numerous industrial and 
residential suburbs. Tökyö to is included in 
the Tokyo-Yokohama metropolitan area and 
in the Keihin Industrial Zone. Pop. (1987 est.)
11,898,000.
Tokyo, formerly (until 1868) edo , city and 
Capital of Tökyö to (metropolis) and of Japan. 
It is located at the head of Tokyo Bay on 
the Pacific coast of central Honshu Island. It 
is part of the Keihin kögyö chitai (industrial 
zone), the largest urban and industrial ag- 
glomeration in Japan.

A brief treatment of Tokyo follows. For full 
treatment, see macropaedia: Tokyo-Yoko­
hama Metropolitan Area.

The site of Tokyo has been inhabited since 
ancient times; the small fishing village of Edo 
existed there for centuries. Edo’s development 
into a city did not occur until the Tokugawa 
period (1603-1867), when it became the Cap­
ital of the Tokugawa shogunate. During this 
period, however, the imperial family remained 
in Kyöto, the ancient Capital. With the Meiji 
Restoration of 1868, which ended the sho­
gunate, the Capital was moved to Edo. The 
city was renamed Tokyo, meaning “eastem 
Capital.” Edo had a population exceeding 1 
million in the mid-19th Century, but as Tokyo 
it became Japan’s largest city, its political, 
economic, and cultural centre, and one of the 
world’s most populous cities.

The city is built on low, alluvial plains and 
adjacent upland hills. The climate is mild in 
winter and hot and humid in the summer. 
Early summer and mid-autumn are the rainy 
seasons; two or three typhoons usually occur 
during the autumn.

The Tokyo-Yokohama metropolitan area is 
the largest commercial and financial centre 
in Japan. Many domestic and international 
financial institutions and other businesses are 
headquartered in the Tokyo central business 
district. Tokyo is an important Wholesale cen­
tre, where goods from all parts of the country 
and the world are distributed in both the 
city and its surrounding area. After World 
War II, Tokyo surpassed Osaka as the lead­
ing manufacturing centre of Japan. Light and 
labour-intensive industries predominate, and 
the manufacture of Cameras, automobiles, 
electronics equipment, textiles, and toiletries 
and printing and Publishing are the major ac­
tivities.

Encircled by stone-walled moats and broad 
gardens, the Imperial Palace, the home of the 
emperor of Japan, lies at the heart of the city. 
East of and adjacent to the Imperial Palace 
is the colourful Marunouchi district, the fi­
nancial hub and a major centre of Japanese 
business activity. South of the Imperial Palace 
is the Kasumigaseki district, containing many 
national and municipal government offices. 
West of that is Nagatacho, where the Diet (Par­
liament) Building is located. Tokyo has no sin­
gle central business district, but the whole city 
is dotted with urban centres, usually around 
railroad stations, where department stores, 
shops, hotels, office buildings, restaurants, 
and often factories are clustered. In between 
are less intensively developed neighbourhoods 
with similar mixtures. The buildings in these 
districts range from stone and brick structures 
of the Meiji period (1868-1912) to postwar 
concrete and steel skyscrapers; there are also 
numerous wooden, Japanese-style buildings, 
although most of those from old Edo no longer 
exist. The brightly lit Ginza shopping district, 
located in the eastern part of the central city, 
is world renowned. Northeast of the Impe­
rial Palace, the Kanda district is noted for its 
many universities, bookstores, and publishers. 
Although Tokyo’s parks are not as large as 
those in some major American or European 
cities, they are numerous and often contain 
exquisite and sometimes extensive Japanese 
gardens.

Tokyo is a major cultural centre. Displays 
depicting the art and history of Japan and 
Asia are featured at the Tokyo National Mu­
seum in Ueno Park. Ueno Park is also the 
site of a science museum, a zoological garden, 
and two major art museums. Art and science 
museums are located close to the Imperial 
Palace, and museums of various types are lo­
cated elsewhere in the city. Theatrical works, 
including everything from traditional Kabuki 
to modem drama, are performed regularly, 
as are symphonic works, operas, and other 
Westem forms of dance and music. Tokyo 
University heads a long list of major universi­
ties and colleges in the metropolitan area.

Tokyo is the chief transportation centre for 
Japan, as well as an important international 
traffic centre. It is served by a dense network 
of electric railways, subways, bus lines, and 
highways. Tokyo Station is the central railroad 
terminal for all of Japan, including the high- 
speed bullet trains (shinkansen); Ueno Station 
is the terminus for rail lines running to parts 
of northern Japan, and Shinjuku Station is 
the terminus for trains from central Honshu 
and some points to the east. The Japanese 
National Railways and privately owned elec­
tric lines provide intemrban transit service. 
Tokyo’s airport at Narita serves international 
flights, while the Haneda airport provides do­
mestic service. Area 231 square miles (598 
square km). Pop. (1987 est.) 8,354,459.
Tokyo, Bank of, in füll bank  of tokyo , 
ltd ., Japanese tökyö ginkö, major Japanese 
city bank, which also issues debentures and 
is Japan’s only specialized foreign-exchange 
bank. It has subsidiaries and associated banks 
all over the world. Headquarters are in Tokyo.



It was founded in 1880 as the Yokohama 
Specie Bank, an international bank specializ- 
ing in foreign exchange. In 1947 the present 
name was adopted, and its business emphasis 
was changed to that of an ordinary commer­
cial bank. In 1954 the bank was reorganized 
as Japan’s specialized foreign-exchange bank, 
and in 1962 it was authorized to issue deben- 
tures to support its yen funding.

In its domestic business, the bank provides a 
full array of commercial banking services. It 
has an on-line cash dispenser activated by a 
special card. Its international banking services 
include investment financing. The bank has 
assisted the Export-Import Bank of Japan and 
the Overseas Economic Co-operation Fund in 
extending credit. It is a major commissioned 
bank for foreign bonds issued in yen denom- 
inations. Its subsidiaries and associated banks 
offer banking, investment, finance? and Securi­
ties services.
Tokyo Bay, Japanese tökyö-w an , inlet of 
the Pacific Ocean on the east-central coast of 
Honshu Island, Japan. Along the northwest­
em shore of the bay are the major cities of 
Tokyo, Yokohama, and Kawasaki. The city 
of Yokosuka lies along the bay’s westem end, 
while Chiba lies along its eastem shore. The 
bay is almost enclosed at its southem opening 
by the Miura (west) and Bösö (east) peninsu- 
las. The bay is linked with the Pacific Ocean 
by the Uraga Channel, which lies between 
these two peninsulas. Much land has been re- 
claimed along the bay’s shoreline, and most of 
this is now used for industrial sites and port 
facilities that are part of the Keihin Industrial 
Zone (q.v.). The bay is relatively shallow and 
averages about 40 feet (12 m) in depth. In 
1986 constmction began on a highway Cross­
ing of the bay from Kawasaki on its westem 
shore to Kisarazu on its eastem shore. The 
Crossing would consist mostly of a long un- 
dersea tunnel, supplemented by a bridge and 
by an artificial island to be built in the bay.
Tokyo Rose (propagandist): see D’Aquino, 
Iva Toguri.
Tokyo Stock Exchange, the main stock 
market of Japan, located in Tokyo, and one of 
the world’s largest marketplaces for securities. 
The exchange was opened in 1878 to provide 
a market for the trading of government bonds 
that had been newly issued to former samurai. 
At first, government bonds, gold, and silver 
currencies formed the bulk of the exchange’s 
trade, but with the growth and modemiza- 
tion of Japan’s economy, trading in stocks 
had come to predominate by the 1920s and 
’30s. The Tokyo Stock Exchange, along with 
all other Japanese stock exchanges, was closed 
from 1945 to 1949, at which time it opened 
after being reorganized by the American oc­
cupation authorities. In the postwar decades, 
the Tokyo Exchange became more important 
than its chief rival, the Osaka Stock Exchange, 
and, by the late 20th Century, it accounted for 
more than 90 percent of all securities transac- 
tions in Japan. As the phenomenal growth of 
Japan’s economy continued, the Tokyo Stock 
Exchange grew to become, by the late 1980s, 
the world’s largest securities exchange, over- 
taking the New York Stock Exchange.
Tokyo University, Japanese tökyö 
daigaku, formerly (1877-1949) tokyo im­
perial university , coeducational, state- 
financed Institution of higher leaming in 
Tokyo, the largest of Tokyo’s more than 50 
universities and colleges. Founded in 1877 as 
the first Japanese institution of higher leaming 
formed on a Westem model, it incorporated 
various schools in the late 18th and early 
19th centuries, including Daigaku University, 
established in 1869. The university was recon- 
structed after the Great Earthquake and Fire 
of 1923, was reorganized after World War II, 
and renamed Tokyo University in 1949. The 
university is one of the most prestigious in

Japan, and admittance to it almost guarantees 
a student attractive job offers in his field once 
he graduates.
Tokyo University has faculties of agricul­

ture, economics, education, engineering, law, 
letters, medicine, pharmacology, and science, 
and it has a college of arts and Sciences. As­
sociated with the university are institutes for 
research on astronomy, microbiology, earth- 
quakes, nuclear studies, solid-state physics, 
industrial science, medical science, oceanogra- 
phy, joumalism and Communications, histori­
ography, Oriental culture, and social science. 
In the late 20th Century the university had 
about 20,000 students.
Tokyo-Yokohama metropolitan area, ur­
ban agglomeration along Tokyo Bay on the 
Pacific coast of central Honshu, Japan. It in­
cludes the cities of Tokyo, Yokohama, and 
Kawasaki {qq.v.).
Tokyo-Yokohama Region: see Keihin In­
dustrial Zone.
Toland, Gregg (b. May 29, 1904, Charleston,
111., U.S.—d. Sept. 28, 1948, Hollywood), 
American motion-picture cinematographer 
known for his brilliant use of chiaroscuro and 
deep-focus camera work.
Toland got his start in the film industry at 

the age of 15, working as an office boy at the 
Fox studio. He became an assistant camera­
man a year later. In the 1930s he went to work 
for Samuel Goldwyn and other producers, 
for whom he displayed his talents as director 
of photography in such films as Dead End
(1937), The Grapes of Wrath (1940), Citizen 
Kane (1941), The Little Foxes (1941), The 
Magnificent Ambersons (1942), The Outlaw 
(1943), The Best Years of Our Lives (1946), 
and Enchantment (1949).
In the early days of talkies, Toland devel­

oped a soundproof blimp used to enclose a 
camera and prevent the camera’s noise from 
being picked up by the microphone. He won 
Oscars from the Motion Picture Academy of 
Arts and Sciences for his work on Wuthering 
Heights (1939) and for December 7th (1943), 
a film he photographed and codirected with 
John Ford while they were both serving in the 
U.S. Navy during World War II.
Toland, John (b. Nov. 30, 1670, near Lon- 
donderry, Ire.—d. March 11, 1722, Putney, 
near London), controversial freethinker whose 
rationalist philosophy forced church historians 
to seriously consider questions concerning the 
biblical canon.

Raised a Roman Catholic, Toland converted 
to Anglicanism before the age of 20 and stud­
ied at Glasgow, Edinburgh, Leiden, and Ox­
ford universities between 1687 and 1695. In 
1696 he published his celebrated Christianity 
Not Mysterious, in which he tried to show that 
not all biblical doctrines require faith in order 
to be understood but are, rather, perfectly in- 
telligible to human reason unaided by divine 
revelation. The book caused a public uproar, 
and proceedings were brought against him in 
Middlesex. Fleeing to Dublin, he leamed that 
the Irish Parliament had condemned his book 
and ordered his arrest, whereupon he retumed 
to England.

Almost immediately, Toland wrote his Life 
of Milton (1698), which incurred further wrath 
for a passage in it that appeared to question 
the authenticity of the New Testament. This 
was followed the next year by Amyntor, or 
a Defence of Miltoris Life, in which Toland 
sought to defend himself by fumishing a cat­
alog of works long-excluded from the biblical 
canon as apocryphal writings.
Among the later works that Toland pro­

duced was Origines Judaicae (1709), in which 
he claimed that the Jewish people were of 
Egyptian origin. During his last years, spent 
primarily in political pamphleteering in En­
gland, he wrote Reasons for Naturalizing the 
Jews (1713) and Nazarenus (1718), in which
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he discussed the role of the Ebionite sect 
in early Christianity. Tetradymus (1720) in­
cluded an essay offering natural explanations 
for Old Testament mirades, and in Pantheis­
ticon (1720), circulated privately, he proposed 
a new liturgy that incorporated pagan texts.

Toland’s books stimulated contemporary dis­
cussion of the New Testament, and his search 
for a rationalistic religion resulted in Chris­
tianity Not Mysterious, which remains a clas­
sic exposition of Deism.
Tolbukhin, formerly (until 1949) dobrich, 
or DOBRic, town, northeastem Bulgaria. Ly­
ing on the road and railway line between 
Varna and Constanja, Rom., it is a long- 
established market town. Its industries, largely 
connected with agriculture, include ensilage, 
flour milling, baking, and vegetable-oil extrac- 
tion. Other industries produce textiles, fur- 
niture, and agricultural-machinery parts. The 
Tolbukhin state farm, founded in 1948, is one 
of Bulgaria’s foremost.

Under Turkish rule from the 15th Century 
until 1878, the town was called Bazardzhik; 
after liberation it became Dobrich. While part 
of Romania from 1913 to 1940, it was known 
as Bazargic; it was renamed in 1949 for the 
Soviet marshal Fyodor Ivanovich Tolbukhin, 
who captured it from the Germans in 1944. 
Pop. (1987 est.) town, 110,471.
tolbutamide, orally administered drug that is 
effective in reducing the concentration of the 
sugar glucose in the blood. It is one of several 
sulfonylureas that stimulate pancreatic tissue, 
increasing insulin secretion.

This drug is most commonly used as the 
sole agent in treating mild to moderate adult 
diabetes mellitus and is most effective when 
the diabetes has developed after age 30. It 
especially benefits diabetics whose poor phys­
ical health requires a short-acting compound. 
Tolbutamide is a supplement to insulin ther­
apy in some instances of labile diabetes. It is 
also used to diagnose tumours in the pancreas.
Toledo, city, on the western coast of Cebu 
island, Philippines. It is the site of the nation’s 
largest copper mine; the ore is extracted by 
strip or open-cut mining, concentrated, and 
trucked to the port of Sangi. There also is a 
major coalfield nearby. Local agriculture (com 
[maize], coconuts) adds to the city’s economy. 
Toledo has a commercial airport and ferry 
service across Tanon Strait to San Carlos on 
the island of Negros. Inc. city, 1960. Pop. 
(1988 est.) 112,590.
Toledo, provincia, in the comunidad autó- 
noma (“autonomous community”) of Castile- 
La Mancha, south-central Spain. It is bordered 
north by the provinces of Avila and Madrid, 
east by Cuenca, south by Ciudad Real, and 
west by Cäceres and Badajoz. It has an area of 
5,934 square miles (15,368 square km). Most 
of the province is crossed by the Tagus River 
and its numerous tributaries. In the northwest 
there is a mountainous area that joins the 
Sierra de Gredos; in the south there are the 
steep mountains of Toledo that separate the 
basin of the Tagus from that of the Guadiana; 
in the east lies a portion of the plateau of La 
Mancha, which extends farther south; and in 
the centre are wide plains, well-watered by the 
Tagus.

Products of Toledo province include miner­
als (iron, lead, silver, mercury, copper, kaolin, 
Phosphates, and graphite), wheat, oats, veg- 
etable oils, wine, fruit, vegetables, and timber; 
sheep, pigs, and horses are also raised. Indus­
try is concentrated in the provincial Capital, 
Toledo (q.v.). Pop. (1986 est.) 479,540.
Toledo, city, Capital of Toledo provincia 
(province), which is situated in the comunidad 
autónoma (“autonomous community”) of
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Castile-La Mancha, south central Spain, on 
a rugged promontory washed on three sides 
by the Tagus River. It lies 42 mi (67 km) 
south-southwest of Madrid.

The Alcantara Bridge across the Tagus River in 
Toledo, Spain, overlooked by the Alcazar (fortress)
Edith Henriksson—Ostman Agency

Of ancient origin, Toledo is mentioned by 
the Roman historian Livy as urbs parva, sed 
loco munita (“a small city, but fortified by 
location”). Conquered by the Roman general 
Marcus Fulvius Nobilior in 193 b c , as Tole- 
tum it became an important Roman colony 
and the Capital of Caipentia. The city was 
the residence of the Visigothic court in the 
6th Century and site of the famous councils, 
the third of which (589) was particularly im­
portant because of King Recared’s conversion 
to Christianity. During the Moorish period 
(712-1085), when the city was pre-eminent as 
Tulaytulah, it was the home of an important 
Mozarab community (Ärabic-speaking Chris­
tians). Taken by King Alfonso VI in 1085, 
it became the most important political and 
social centre of Castile. It was the scene of a 
fusion of Christian, Arab, and Jewish culture, 
an example of which was the Escuela de Tra- 
ductores (School of Translators) established 
by Alfonso X the Wise in the 13th Century. 
The city’s importance declined after Philip II 
made Madrid his Capital (1560).

Toledo is considered most representative of 
Spanish culture, and the whole urban area has 
been declared a national monument. Its rocky 
site has resulted in narrow, winding streets, 
with steep gradients and rough surfaces, cen­
tring on the Plaza del Zocodoyer. Two bridges 
cross the Tagus: in the northeast that of Al­
cantara, at the foot of the medieval castle 
of San Servando, parts of which date from 
Roman and Moorish times; in the northwest 
that of San Martin, dating from the late 13th 
Century. Parts of the walls are of Visigothic 
origin, although most are Moorish or Chris­
tian. There are well-preserved gateways from 
various periods, including the Puerto Vieja de 
Bisagra (lOth Century), traditionally used by 
Alfonso VI in 1085.

Important buildings showing Islämic in­
fluence include the former mosques of 
Bib-al-Mardom (Cristo de la Luz; lOth Cen­
tury), with interesting cross vaulting, and of 
Las Toemerias; the Mudéjar (mixed Span- 
ish-Islämic architectural style) synagogues of 
Santa Maria la Bianca (12th Century) and El 
Transito (14th Century; housing the Sephardi 
museum); and the Mudéjar churches of San 
Roman, of Cristo de la Vega, of Santiago del 
Arrabal, and of Santo Tomé. The last has a 
fine tower and a chapel containing the paint­
ing “Burial of the Conde de Orgaz” by El 
Greco.

The cathedral, generally considered the most 
Hispanic of Spanish Gothic cathedrals, was 
begun by King Ferdinand III and Archbishop 
Rodrigo Jimenez de Rada in 1226. Outstand­
ing among innumerable works of art are the 
choir stalls, the large retablo mayor (“raised

altarpiece”), the ornate chapel of Don Alvaro 
de Luna, the Mozarab Chapel, and the Chap- 
ter House. There is also a rich museum that 
has a processional custodia (for carrying the 
monstrance and Host) by Enrique de Arfe 
(1524) and a series of paintings by El Greco, 
Goya, Van Dyck, Morales, and others.

The elaborate church of San Juan de los 
Reyes, constructed by Juan Guas, is in Is- 
abelline style. Of the same period is the Casa de 
la Santa Hermandad, now partly a museum. 
Dating from the early 16th Century is the Hos­
pital de Santa Cruz, designed by Enrique de 
Egas, restored and now used for the Provin­
cial Museum of Archaeology and Fine Arts. 
Construction of the Alcazar (fortress), which 
dominates the city, began about 1531 to a de­
sign by Alonso de Covarrubias and with a fine 
patio by Francisco Villalpando; it houses the 
Army Museum. Its defense by the Nationalists 
in 1936 was one of the most heroic episodes 
of the Spanish Civil War. Other buildings such 
as the Ayuntamiento (early 18th Century), the 
numerous Baroque churches, the Neoclassical 
Hospital del Nuncio and the Instituto de Se- 
gunda Ensenanza (high school), the museums 
of El Greco’s house and of the Taller del 
Moro, and the modern Academia Militär de 
Infanteria, parks, and promenades justify the 
city’s prestige and fame.

Toledan steel and particularly swords have 
long been famous, being mentioned as early as 
the Ist Century bc in the Cynegetica of Grat- 
tius “Faliscus.” There is an important Fäbrica 
Nacional de Armas (armaments factory) and 
workshops for damask and engraving, which 
produce metalwork decorated in the Mudéjar 
tradition. A characteristic product is marzi- 
pan, a Christmas sweet made from almonds 
and sugar. Pop. (1982 est.) 61,813.
Toledo, city, seat (1835) of Lucas County, 
northwestem Ohio, U.S., at the mouth of the 
Maumee River (bridged), on Maumee Bay 
(southwestern tip of Lake Erie), 55 mi (89 km) 
Southwest of Detroit. It is a principal Great 
Lakes port and the hub of a metropolitan 
complex that includes Ottawa Hills, Maumee, 
Oregon, Sylvania, Perrysburg, and Rossford. 
The area was opened to white settlement after 
the Battle of Fallen Timbers (fought nearby in 
1794) by a series of Indian treaties negotiated 
between 1795 and 1817. Ft. Industry (1803- 
05) was located at the mouth of Swan Creek 
(now downtown Toledo), where permanent 
settlement was made after the War of 1812. 
Two villages, Port Lawrence (1817) and Vis- 
tula (1832), were Consolidated in 1833 and 
named for Toledo, Spain. The united com­
munity was incorporated as a city in 1837.

Ohio’s decision to include the Toledo area 
(then part of the Michigan Territory) in the 
state’s canal system led to a boundary dispute 
(the so-called Toledo War of 1835). Residents 
of the city organized to transfer the political 
jurisdiction of the lower Maumee from the 
Michigan Territory to Ohio. Michigan, led by 
Gov. Stevens T. Mason, opposed this and sent 
troops. Ohio Gov. Robert Lucas called out 
the militia, and the state legislature organized 
most of the disputed area into Lucas County, 
with the present Ohio line as the northern 
boundary. The dispute was settled by Pres. 
Andrew Jackson in favour of Ohio. In 1836 
the U.S. Congress compensated Michigan for 
the loss by awarding it the Upper Peninsula 
and admission to statehood.

Industrial development was spurred in the 
1830s and 1840s by the arrival of the rail- 
roads, the construction of the Wabash and 
Erie and Miami and Erie canals, and by the 
discovery of local deposits of gas and oil in 
1844. Glassmaking (now a major industry) 
was introduced in the late 1880s by Edward 
Libbey and Michael Owens. Toledo is now 
a major commercial, industrial, and trans­
portation centre. Its port, connected with the 
St. Lawrence Seaway, is one of the world’s

largest for bituminous coal shipping. Foreign 
commerce receipts are mostly for grain, wood 
pulp, paper, pig iron, iron ore, stone, sand and 
gravel, aluminum ingots, and structural steel. 
Highly diversified manufactures include glass, 
automobiles (including the celebrated Jeep), 
auto parts, plastics, petroleum, weighing ma­
chines, furnaces, machinery, and tools.

The University of Toledo was established 
in 1872, Davis Junior College of Business in 
1869, the Medical College of Ohio at Toledo 
in 1964, and Michael J. Owens Technical 
College in 1967. The Toledo Museum of Art 
has a notable glass collection. The city has a 
Roman Catholic cathedral (Our Lady Queen 
of the Holy Rosary), an orchestra, and zoo- 
logical gardens with an open-air amphitheatre. 
Nearby are the Crane Creek State Park and 
the Toledo Raceway Park for horse racing. 
Pop. (1970) city, 383,062; metropolitan area 
(smsa), 762,658; (1980) city, 354,635; (1982 
est.) metropolitan area (smsa), 615,800.
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Toledo, councils of, 18 councils of the Ro­
man Catholic Church in Spain, held in Toledo 
from c. 400 to 702. At least 11 of these coun­
cils were considered national or plenary; the 
rest were provincial or local. The acts of all 
except the 18th have been preserved.

A majority of those attending the councils 
were bishops, but some abbots, priests, dea- 
cons, and members of the lay nobility also 
attended. Though ecclesiastical in nature, the 
councils were often important in Spanish civil 
and political affairs. Nearly all were convoked 
by kings, sometimes with the primary purpose 
of gaining political support from the Spanish 
Church.

At the third Council of Toledo in 589, King 
Recared, a previous Arian, read a profession 
of faith in which he accepted the Catholic 
faith and anathematized Arius. Because of the 
King’s conversion, many bishops and people 
accepted the Catholic faith. Visigothic Spain 
was then unified, and Catholicism was estab­
lished as the state religion.

Of the other councils, the 1 Ith in 675 was 
especially important theologically for its pro­
fession of faith.

In addition to these 18 early councils, at 
least 10 other councils were held in Toledo 
from the 1 Ith to the 16th Century. They were 
important in the canonical history of Spain.
Tolentino de Almeida, Nicolau (b. Sept. 
10, 1740, Lisbon—d. June 23, 1811), Portu- 
gal’s leading satirical poet of the 18th Century.

At age 20 he entered the University of Coim- 
bra to study law; he interrupted his stud­
ies three years later to become a teacher of 
rhetoric. In 1776 he was appointed to a post in 
Lisbon and the following year was named pro­
fessor regio de retorica. About 1777, Tolentino 
grew tired of his teaching and aspired to pub­
lic office. He dedicated numerous verses to 
members of the new political generation and, 
like other poets of the period, drew satirical 
sketches of the former minister, the Marqués 
de Pombal (A Quixotada). He eventually was 
made an officer of the Secretaria do Estado 
dos Negócios do Reino. In 1790 he was made 
a knight of the royal family, and in 1801 his 
works were published by the state.

Tolentino’s literary importance is based on 
the wide range of social types depicted in his 
poetic vignettes and on the light he sheds 
on the writer’s position in Portuguese society 
from Pombäl’s reign to the end of the Century.
Toleration, Edict of, German toleranz­
patent (Oct. 19, 1781), law promulgated by 
the Holy Roman emperor Joseph II granting 
limited freedom of worship to non-Roman 
Catholic Christians and removing civil disabil- 
ities to which they had been previously subject



in the Austrian domains, while maintaining a 
privileged position for the Catholic Church. In 
an edict of Jan. 2, 1782, sometimes also called 
the Toleranzpatent, Joseph regulated the sta­
tus of Jews in the Habsburg territories, freeing 
them from many discriminatory restrictions.
Toleration Act (May 24, 1689), act of Parlia­
ment granting freedom of worship to Noncon- 
formists (i.e., dissenting Protestants such as 
Baptists, Congregationalists, and Methodists). 
It was one of a series of measures that firmly 
established the Revolution of 1688 in England. 
It allowed Nonconformists their own places of 
worship and their own teachers and preach- 
ers, subject to acceptance of certain oaths of 
allegiance. It did not apply to Catholics and 
Unitarians and maintained the existing social 
and political disabilities (including exclusion 
from political office) for dissenters.
toleware, any object of japanned (vamished) 
tinplate and pewter. The term is derived from 
the French name for such objects, töle peinte. 
The tinplate sheets of iron or steel dipped in 
molten tin or pewter (an alloy of tin and cop­
per) were worked into a variety of domestic 
and decorative items, such as teapots, trays, 
ums, and candlesticks. The objects then were 
japanned with a vamish that differed from area 
to area but was generally based on a mixture 
of linseed oil, driers, and colours. Principal 
centres for the production of tolewares were 
Pontypool (see Pontypool ware) and Usk in 
England, Zeist and Hoorn in Holland, Paris,

English toleware tea set, c. 1800
Helga Studio photo for Richard B. Faber, Boston

and, in the United States, Pennsylvania. The 
trade began in Europe in the first half of the 
18th Century, a little later in the United States, 
and had all but ceased by the end of the 19th 
Century.
Toliara, also spelled toliary, formerly tu- 
léar, town, southwestem Madagascar. The 
town is a port on Saint-Augustin Bay of the 
Mozambique Channel and serves as the outlet 
for the agricultural products of the hinterland. 
It also ships marine products, processes sisal, 
produces soap and food products, and has a 
livestock-breeding station and an experimen-

Zebu cattle near Toliara, Madagascar
Editions HOA-QUI

tal agriculture station. In April 1971 Toliara 
was the site of an armed uprising, which was 
quickly suppressed.

The surrounding area is drained by the 
Tsiribihina, Mangoky, and Onilahy rivers, as 
well as many smaller streams that flow di­
rectly to the coast. Beaches and resort centres 
line the northern and southeastem parts of the 
coast. There are deposits of coal, mica, cop­
per, and gold; and there is some lumbering in 
the southeast. Cattle are raised, and rice and 
other crops are grown. Besides Toliara, major 
population centres are Faradofay (q.v.) and 
Morondava. Pop. (1982 est.) town, 48,929.
Toliatti, also spelled toljatti (Russian 
S.F.S.R.): see Tolyatti.
Tolima, department, central Colombia, ex­
tending from the Andean Cordillera (moun­
tains) Central across the Rio Magdalena Valley 
to the Cordillera Oriental. Created in 1861, it 
occupies an area of 9,097 square miles (23,- 
562 square km). The department ranks first

Cattle herd in Tolima department, Colombia
Carl Frank

in Colombia in the production of rice and 
sesame; other crops grown in Tolima include 
cotton, coffee, com (maize), bananas, sugar- 
cane, and beans. Livestock, particularly cattle 
and pigs, are numerous. There is some light 
industry. Tolima is traversed by highways and 
railroads, which link Ibagué (q.v.), the depart- 
mental Capital, with Bogota, Armenia, and 
Neiva. Pop. (1985) 1,051,852.
Tolkien, J(ohn) R(onald) R(euel) (b. Jan.
3, 1892, Bloemfontein, S.Af.—d. Sept. 2, 
1973, Boumemouth, Hampshire, Eng.), En­
glish novelist and scholar who achieved fame 
with his richly inventive epic trilogy The Lord 
of the Rings (1954-55). The work consists of 
The Fellowship of the Ring, The Two Towers, 
and The Return of the King. This remarkable 
work by the mid-1960s had become, especially 
in its appeal to young people, a sociocultural 
phenomenon.

Brought to England at the age of four, 
Tolkien was educated at Oxford (B.A., 1913; 
M.A., 1919) and served in World War I. He 
was a professor of Anglo-Saxon (1925-45) 
and of English language and literature (1945-
59) at the University of Oxford. His scholarly 
works include an edition of Sir Gawain and 
the Green Knight (1925) with E.V. Gordon 
and Beowulf: The Monsters and the Critics 
(1936).

Tolkien began writing his trilogy as an under- 
graduate. While working on it, he wrote The 
Hobbit (1937), which served as an introduc­
tion to it, for his children. Both The Hobbit 
and The Lord of the Rings are set in a mythi- 
cal past; the latter work chronicles the struggle 
between various good and evil kingdoms for 
possession of a magical ring that can shift the 
balance of power in the world. The trilogy 
is remarkable for both its subtly delineated 
fantasy types (elves, dwarves, hobbits) and its 
sustained imaginative storytelling. It is note- 
worthy as a rare, successful modem version 
of the heroic epic. A “prequel” of The Lord 
of the Rings, The Silmarillion, was published 
in 1977, as was an authorized biography by 
Humphrey Carpenter. Unfinished Tales was 
published in 1980. An animated film version 
of the first two books of the trilogy appeared 
in 1978.

831 Toller, Ernst

toll, sum levied on users of certain roads, 
highways, canals, bridges, tunnels, fernes, and 
other such conveniences, primarily to pay 
the constmction and maintenance costs for 
those stmctures. Tolls were known in the an­
cient world and were especially populär in 
the European Middle Ages, when they were 
widely used to support bridge constmction. 
The chapel on the Pont d’Avignon served 
also as a toll station. The fee for a horse 
and rider was two deniers (pennies); a wagon, 
four deniers; a donkey, cow, or sheep, one- 
half denier. On Old London Bridge, tolls were 
charged both for traffic over and navigation 
under the bridge. A valued medieval privilege, 
given for special services or in retum for a 
payment, was freedom from tolls.

Canal building, which became extensive in 
Europe and North America in the 18th and 
19th centuries, was financed chiefly by tolls; 
and many major roads, such as the British 
tumpikes, were built by private Companies 
with the right to collect tolls. The National 
Road, built in the United States beginning in 
1806, was financed out of the sale of public 
land; but maintenance problems soon caused 
Congress to authorize tolls. Toll roads passed 
out of fashion in the later 19th Century, but 
the idea was revived with the Pennsylvania 
Tumpike in the 1930s; and after World War 
II several U.S. States built toll expressways. 
The Italian autostrade, begun in the 1920s, 
were toll financed. Tolls as a means of pay- 
ing for long-span bridges and major tunnels 
have been much more prevalent in the United 
States than elsewhere. One objection to tolls 
has been that road users are in effect subject 
to double taxation: gasoline taxes and road 
tolls.

Canal tolls are still charged in many parts of 
the world but with wide variations. Such ma­
jor international waterways as the Suez and 
Panama canals charge tolls, but many other 
international waterways do not. French canals 
charge no tolls; a few German canals do; and 
Belgian canals charge enough to cover main­
tenance only.
Tollan (ancient Meso-American city): see 
Tula.
Toller, Ernst (b. Dec. 1, 1893, Samotschin, 
Ger.—d. May 22, 1939, New York City), 
dramatist, poet, and political activist, who

Toller
Bavaria-Verlag

was a prominent exponent of Marxism and 
pacifism in Germany in the 1920s. His Ex­
pressionist plays embodied his spirit of social 
protest.

Invalided from the army after 13 months at 
the front during World War I, Toller launched 
a peace movement in Heidelberg. To avoid 
arrest he fled to Munich, where he helped 
lead a strike of munition workers and was fi­
nally arrested. In 1919 Toller, an Independent 
Socialist, was elected president of the Central 
Committee of the revolutionary Bavarian So­
viet Republic. After its suppression he was
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sentenced to imprisonment for five years. A 
scheme to get him shot in the prison yard was 
frustrated by a kindly old guard, who routed 
him away from the gunmen.

In confinement Toller wrote Masse-Mensch 
(1920; Man and the Masses, 1923), a play that 
brought him widespread fame. Books of lyrics 
added to his reputation. In 1933, immediately 
before the accession of Hitler, he emigrated to 
the United States. Also in that year he brought 
out his vivid autobiography, Eine Jugend in 
Deutschland (I Was a German, 1934).

In Hollywood Toller had a brief, unhappy 
Stint as a scriptwriter. Impoverished, con- 
vinced that his plays were passé, and separated 
from his young wife, he hanged himself in his 
Manhattan hotel.
Tolman, Edward C(hace) (b. April 14, 
1886, West Newton, Mass., U.S.—d. Nov. 19, 
1959, Berkeley, Calif.), U.S. psychologist who 
developed a system of psychology known as 
purposive, or molar, behaviourism, which at­
tempts to explore the entire action of the total 
organism.

Brother of the chemist and physicist Richard
C. Tolman, Edward Tolman taught psychol­
ogy at the University of California, Berkeley 
(1918-54). Though influenced by a number of 
other psychologists, including E.B. Holt, his 
system perhaps owes one of its most obvious 
debts to Gestalt psychology, which strives to 
understand the components of mental life as 
structured wholes. About 1922 he began to as- 
sert that the stimulus-response behaviourism 
of John B. Watson was too limited because 
it selected the conditioned reflex as the unit 
of habit. Tolman advanced his system in his 
major work, Purposive Behavior in Animals 
and Men (1932). He suggested that the unit of 
behaviour is the total, goal-directed act, using 
varied muscular movements that are orga­
nized about the purposes served, and guided 
by cognitive processes. His system remained 
behaviourist by its adherence to objective Ob­
servation.
Tolman, Richard C(hace) (b. March 4, 
1881, West Newton, Mass., U.S.—d. Sept. 5, 
1948, Pasadena, Calif.), U.S. physical chemist 
and physicist who demonstrated the electron 
to be the charge-carrying partiele in the flow 
of electricity in metals and determined its 
mass.

Tolman became professor and dean of gradu­
ate studies at the California Institute of Tech­
nology (1922-48), Pasadena. He published 
treatises on Statistical mechanics (1927, 1938) 
and relativity theory (1927, 1934). During 
World War II he was vice chairman of the Na­
tional Defense Research Committee and chief 
science adviser to Brig. Gen. Leslie R. Groves, 
head of military affairs concerning the devel­
opment of the atomic bomb. After the war he 
was adviser to Bemard M. Baruch, then U.S. 
representative to the United Nations Atomic 
Energy Commission.
Tolmeita (Libya): see Ptolemais.
Tolna, megye (county), south central Hun­
gary, extending westward from the Danube 
and with an area of 1,429 sq mi (3,702 sq km). 
Near the Danube the landscape is flat, rising 
gently west to the Hegyhät (“Ridge of Hills”) 
and the northeastem outliers of the Mecsek 
Mountains. In the Särköz riverine lowland the 
Gemene Forest is a wildlife sanctuary. Com 
(maize), wheat, tobacco, and tomatoes are im­
portant crops; there is some canning of fruit, 
vegetables, and meat. Pigs, sheep, and cattle 
are raised, and leather is produced. In the Sär­
köz area the peasant costumes are known for 
the quality of their embroidery and weaving.

Principal towns are Szekszärd (q.v.), the 
megye seat, Paks, where Hungary’s first atomic 
power plant was constmcted, and Dunaföld-

vär, where road and rail cross the Danube. 
Near Szekszärd is the Plant Research Insti­
tute, which concentrates on improving strains 
of hops, soybeans, and sunflowers. Pop. (1983 
est.) 269,000.
Tolpuddle Martyrs, six English farm labour- 
ers who were sentenced (March 1834) to seven 
years’ transportation to a penal colony in 
Australia for organizing trade-union activities 
in the Dorsetshire village of Tolpuddle. Their 
leaders, George and James Loveless (or Love- 
lace), had established a lodge of the Friendly 
Society of Agricultural Labourers during the 
great national wave of trade-union activity in 
1833-34.
The Whig government, alarmed at the di- 

mensions of working-class discontent, arrested 
six Tolpuddle labourers—the Loveless broth­
ers, James Brine, Thomas Stanfield and his 
son John, and James Hammett—ostensibly 
for administering unlawful oaths but actually 
for combining to protect their already meagre 
wages. Convicted and sentenced by a hostile 
judge and jury, the six men became populär 
heroes.

There was an immediate public reaction in 
all parts of the country, particularly in Lon­
don, where there were large-scale demonstra­
tions in which many future Chartist leaders 
took part. The government largely ignored 
populär sentiment, and it was not until March 
1836 that the sentences were remitted.
Tolstoy, Aleksey Konstantinovich, Graf
(Count) (b. Sept. 5 [Aug. 24, old style], 1817, 
St. Petersburg—d. Oct. 10 [Sept. 28, O.S.], 
1875, Krasny Rog, Russia), Russian poet, nov­
elist, and dramatist, an outstanding writer of 
humorous and satirical verse, serious poetry, 
and novels and dramas on historical themes.

A distant relative of Leo Tolstoy, Aleksey 
Konstantinovich held various honorary posts 
at court and spent much time in westem Eu­
rope. In the 1850s, in collaboration with two 
Cousins, Tolstoy began to publish comic verse 
under the joint pseudonym “Kozma Prutkov,” 
who is portrayed as a clerk in the Ministry of 
Finance. Other satirical verses were written un­
der Tolstoy’s own name. Son statskogo sovet- 
nika Popova (1878; “The Dream of Councillor 
Popov”) makes fun of Russian bureaucracy 
and political careerism.

Tolstoy had, together with his gift for hu- 
mour, a deep interest in Russia’s past, which 
he tended to contrast with the unsatisfactory 
and absurd present. Among his most populär 
historical works is Knyaz Serebryany (1862; 
Prince Serebrenni, 1874), a novel about 16th-

Aleksey Konstantinovich Tolstoy, portrait after an oil 
painting by I.E. Repin, 1879
By courtesy of the State Literature Museum, Moscow

Century Russia inspired by the works of Sir 
Walter Scott and the German Romantics. Tol­
stoy’s dramatic trilogy about the late 16th and 
early 17th centuries belongs to Russia’s best 
historical dramatic writing. The three plays— 
Smert Ioanna Groznogo (1866; The Death of 
Ivan the Terrible, 1869); Tsar Fyodor Ioan- 
novich (1868; Czar Feodor Ioannovitch, 1924); 
and Tsar Boris (1870)—are written in blank

verse and inspired to some extent by Shake­
speare. Tsar Fyodor, the character study of a 
good man but a weak ruler, is probably his 
masterpiece. In the same historical vein he 
also wrote ballads, using the subject matter 
of Russian folk songs or idealized historical 
figures.
As a lyrical poet Tolstoy had a consider­

able range of style and feeling. In addition to 
many love and nature poems, he wrote a very 
effective paraphrase of St. John Damascene’s 
prayer for the dead in Ioann Damaskin (1859; 
Eng. trans, in The Oxford Book of Russian 
Verse, 1925). Much of his poetry has been 
set to music by Tchaikovsky, Mussorgsky, 
Rimsky-Korsakov, and others.
Tolstoy, Aleksey Nikolayevich, Graf
(Count) (b. Jan. 10 [Dec. 29, 1882, old style], 
1883, Nikolayevsk, Russia—d. Feb. 23, 1945, 
Moscow), novelist and short-story writer, a 
former nobleman and “White” Russian émigré 
who became a supporter of the Soviet regime 
and an honoured artist of the Soviet Union.

Aleksey Nikolayevich Tolstoy, 1935
Novosti Press Agency

The son of a count distantly related to the 
great 19th-century novelist Leo Tolstoy, he 
studied engineering at St. Petersburg (now 
Leningrad). His early novels Chudaki (1910; 
“The Eccentrics”) and Khromoy barin (1912; 
“The Lame Squire”) deal with gentry families 
in a spirit of comic realism reminiscent of 
Gogol. After the Bolshevik Revolution he sup­
ported the Whites in the Russian Civil War 
and emigrated to westem Europe, where he 
lived from 1919 to 1923. During this time he 
wrote one of his finest works, Detstvo Nikity 
(1921; Nikita’s Childhood, 1945), a nostalgie, 
partly autobiographical study of a small boy’s 
life.

In 1923, prompted by homesickness, Tolstoy 
asked to retum to Russia, where he enjoyed a 
productive and prosperous career for the rest 
of his life. He was a natural storyteller and 
many of his works are purely entertaining. 
He wrote science fiction (Aelita, 1922), child- 
ren’s stories, thrillers, stories of international 
intrigue, and more than 20 plays. His most 
extensive serious work is his trilogy of novels 
Khozhdeniye po mukam. Consisting of Ses- 
try (1920-21; “Sisters”), Vosemnadtsaty god 
(1927-28; “The Year 1918”), and Khmuroe 
utro (1940-41; “A Gloomy Moming”), it is 
a study of Russian intellectuals converted to 
the Bolshevik cause during the Civil War. An 
English translation of the trilogy appeared in 
1946 under the title The Road to Calvary 
(1946). For the trilogy and for his long unfin- 
ished historical novel Pyotr I (1929-45; Peter 
the First, 1956), he received Stalin prizes. 
During World War II he was a prolific au­
thor of patriotic articles and also composed 
his two-part play Ivan the Terrible (1943), a 
dramatic apologia for the pathologically cruel 
tsar. The play eamed Tolstoy his third Stalin 
Prize.
Tolstoy, Dmitry Andreyevich, Graf
(Count) (b. March 13 [March 1, old style], 
1823, Moscow—d. May 7 [April 25, O.S.],



1889, St. Petersburg, Russia), Russian reac- 
tionary minister of education and minister of 
the interior.

Tolstoy was appointed to the education min­
istry in 1866, charged with imposing strict dis­
cipline on both the students and teachers and 
keeping them from exposure to revolution­
ary doctrines that had become dangerously 
widespread in the Russian autocratie empire. 
Tolstoy also proceeded to undo many of 
the previous educational reforms. Greek and 
Latin classical studies were introduced into 
the curriculum to discipline the students. En- 
try into the universities became more difficult 
because only the well-to-do could afford the 
preparatory schools teaching the classics. An 
inspectorate of public schools was founded in 
1869 on the initiative of Tolstoy to maintain 
surveillance and supervision over the morals 
of the students and teachers and to combat 
“politically and morally criminal propagan­
da.” Textbooks and lectures were censored 
and teachers were dismissed without a hear­
ing. As president of the Imperial Academy of 
Sciences, Tolstoy sought to limit the teaching 
of science. In 1880 Tolstoy left the Ministry 
of Education.

In 1882 Tolstoy became minister of the inte­
rior and followed a policy of uncompromising 
reaction and counterreform aimed at revision 
of the liberal legislation of the 1860s. After 
Aug. 27, 1882, strict censorship was placed 
on the press, and some newspapers and peri- 
odicals had to submit all copy to official cen­
sors before publication. After July 12, 1889, 
the peasant townships were placed under land 
captains chosen by the minister of the inte­
rior. The land captain had to be a member 
of the landowning nobility, and he appointed 
the town elders who had the power to fine 
and arrest the peasants without trial. Tolstoy’s 
ministry ended when he died in 1889.
Tolstoy, Leo, Tolstoy also spelled tolstoi, 
Russian in füll lev nikolayevich, graf 
(Count) tolstoy (b. Sept. 9 [Aug. 28, old 
style], 1828, Yasnaya Polyana, Tula Province, 
Russia—d. Nov. 20 [Nov. 7, O.S.], 1910, 
Astapovo, Ryazan Province), Russian author, 
one of the world’s greatest novelists.
A brief account of the life and works of 

Leo Tolstoy follows; for a füll biography, see 
macropaedia: Tolstoy.

Son of a landed noble family, Tolstoy was 
educated at Kazan University but, dissatisfied 
with the teaching, returned in 1847 to his es­
tate at Yasnaya Polyana. Joining his brother 
Nikolay in the Caucasus in 1851, he entered 
the army a year later. He saw action in local 
engagements against hill tribesmen and at the 
siege of Sevastopol. In 1857 he visited France, 
Switzerland, and Germany. On retuming from 
his travels he started a school for peasant chil­
dren at Yasnaya. In 1862 he married Sonya 
(Sofya) Andreyevna Bers, a middle dass girl.
Tolstoy had already acquired a reputation 

as a brilliant short-story writer with his Se- 
vastopolskiye rasskazy (1855-56; Sevastopol 
Sketches) and as a novelist with Kazaki (1863; 
The Cossacks). It was the publication of Voyna 
i mir (1865-69; War and Peace), however, 
that established him as the preeminent Rus­
sian novelist. The book is set in Russia during 
the Napoleonic Wars and examines the lives 
and experiences of a large cast of characters, 
each of whom is differently affected by the 
French invasion of their country in 1812. Sub- 
tle psychological analysis and detailed social 
observations are handled by the author with 
the utmost objectivity in this massive narra­
tive. The stmcture of War and Peace, with 
its flawless placement of complex characters 
in a turbulent historical setting, is regarded as 
one of the great technical achievements in the 
history of the Western novel.

Tolstoy’s second major novel, Anna Kareni- 
na (1875-77), centres on a married woman 
whose life ends in tragedy and early death

after she deserts her husband out of love for 
a younger man who has seduced her. The 
novel is similar to War and Peace in its use of 
duplicate sets of characters whose situations 
are the same but who differ in personality 
and outlook. Anna Karenina shows Tolstoy’s 
increasingly moralistic emphasis in his fiction 
and dwells upon a theme first broached in 
War and Peace, that of the ultimate meaning 
and purpose of human existence.

In A Confession (1878-79, published 1882) 
Tolstoy gave an account of the spiritual crisis 
he endured in his search for an answer to 
the meaning of life. He eventually tumed to 
a form of Christian anarchism and devoted 
himself to social reform. In What Is Art? 
(1897) Tolstoy developed an aesthetic system 
that gave art a religious and moral function. 
He wrote one more full-length novel, Resur- 
rection (1899), and plays dealing with social 
problems, including The Power of Darkness 
(1888). Tom between his urge to live as a 
wandering ascetic on the one hand and his 
responsibilities as a landed proprietor and suc­
cessful artist on the other, Tolstoy left home 
one night and died a few days later at a re- 
mote railway junction.
Tolstoy, Pyotr Andreyevich, Graf (Count) 
(b. 1645, Russia—d. 1729, Solovetsky
Monastery, Solovetsky Island, in the White 
Sea, Russia), diplomat and statesman who was 
a close collaborator and influential adviser of 
Peter I the Great of Russia (mied 1682-1725).
The son of Andrey Vasilyevich Tolstoy, who 

had been an okolnichy (court official) of Tsar

Pyotr Andreyevich Tolstoy, engraving by A. Grachov, 
after a portrait by Y. Argunos
Novosti Press Agency

Michael (mied 1613-45), Pyotr Tolstoy be­
came a stolnik, or steward, of the Tsar, and 
in May 1682 he helped make Sophia Alek- 
seyevna the regent for her brothers, Alexis’ 
two sons, Ivan V (mied 1682-96) and Peter I. 
Although Tolstoy subsequently withdrew his 
support from Sophia when Peter seized power 
from her in 1689, he was banished from 
Moscow until 1697, when, in order to gain 
Peter’s favour, he volunteered to go to Italy to 
learn seamanship.
After studying there for two years, Tolstoy 

gained Peter’s confidence and in 1702 was sent 
as Russia’s first permanent envoy to Turkey. 
For the next eight years, while Russia was 
engaged in the Great Northern War against 
Sweden, he performed the difficult task of 
easing Russo-Turkish tension, which was ag- 
gravated by Peter’s constmction of a naval 
fleet on the Black Sea, and maintained peace 
on Russia’s southem borders. In November 
1710, however, after Charles XII of Sweden 
had taken refuge in Turkish territory (follow­
ing his defeat at the Battle of Poltava in June 
1709), the Turks reversed their policy, impris­
oned Tolstoy, and entered a war with Russia. 
In April 1712 after a tmee was concluded, 
he was released. He later attended the nego-

833 Toluca

tiating sessions that resulted in the Peace of 
Adrianople (June 1713).

Retuming to Russia, Tolstoy was appointed 
senator, president of the Board of Trade, and 
member of the Commission for Foreign Af­
fairs. In 1717 he went, as Peter’s special en­
voy, to Vienna and Naples and convinced the 
tsarevich Alexis, who had fled from his father, 
to retum to Russia. As a reward for success­
fully accomplishing this mission—which ulti- 
mately resulted in Alexis’ death—-Tolstoy was 
appointed head of the secret chancellery {i.e., 
the political police; 1718).

On the day of the coronation of Peter’s sec­
ond wife, Catherine, as empress-consort (May 
18 [May 7, old style], 1724), Tolstoy was hon- 
oured with the title of count; following Peter’s 
death (Feb. 8 [Jan. 28, O.S.], 1725), he sup­
ported Catherine’s candidacy for the throne, 
and after her accession he became a member 
of the Supreme Privy Council (created Febru- 
ary 1726), which assumed the real tasks of 
government during Catherine’s reign (1725- 
27). But when Tolstoy, because of his previ­
ous involvement in the disgrace and demise of 
Alexis, objected to Catherine’s naming Alexis’ 
son (the future Peter II) as her heir, he feil 
into disfavour and was banished to Solovetsky 
Monastery (May 1727).
Toltec, Nahuatl-speaking people who held 
sway over what is now central Mexico from 
the lOth to the 12th Century a d . Their name 
has many meanings: an “urbanite,” a “cul­
tured” person, and, literally, the “reed peo­
ple,” derived from their urban centre, Tollan 
(Place of the Reeds), near the modem town 
of Tula, about 50 miles (80 kilometres) north 
of Mexico City. About ad  900 they sacked 
and burned the great city of Teotihuacän un­
der the leadership, according to tradition, of 
Mixcóatl (Cloud Serpent). Under his son, Ce 
Acatl Topiltzin Quetzalcóatl, they formed a 
number of small States of various ethnic ori- 
gins into an empire later in the lOth Century. 
The mier Topiltzin introduced the cult of 
Quetzalcóatl (Feathered Serpent), which name 
he adopted. This cult and others, as well as 
the Toltec military orders of the Coyote, the 
Jaguar, and the Eagle, were introduced into 
important Mayan cities to the south in Yu­
catan, such as Chichén Itzä and Mayapän, 
indicating the broad influence of the Toltecs. 
The advent of the Toltec also marked the 
rise of militarism in Meso-America. They 
were also noted as builders and craftsmen 
and have been credited with the creation of 
fine metalwork, monumental portieoes, ser­
pent columns, gigantic statues, carved human 
and animal standard-bearers, and peculiar re- 
clining Chac-Mool figures. Beginning in the 
12th Century the invasion of the nomadic 
Chichimec destroyed the Toltec hegemony in 
central Mexico. Among the invaders were the 
Aztec, or Mexica, who destroyed Tollan c. the 
mid-12th Century.
Toluca, in füll toluca de lerdo , city, Cap­
ital of México state, central Mexico, lying in 
the valley of the same name at an elevation 
of 8,793 ft (2,680 m); it is one of the highest 
cities in North America. It was founded in 
1530 and attained city status in 1533. The 
designation “de Lerdo” was adopted in 1861 
in honour of the Mexican president Sebas- 
tiän Lerdo de Tejada. It is a commercial and 
Communications centre, but agriculture and 
livestock raising in the vicinity are also of 
major significance. Toluca’s industries include 
textile manufacturing, brewing and distilling, 
and food processing. Its oldest church was 
founded soon after the Spanish conquest and 
rebuilt in 1585. The Autonomous University 
of México State was established in the city 
in 1956. Toluca is joined by railway, high­
way, and air routes to Mexico City to the
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east-northeast and to other plateau cities. Pop.
(1980) 234,000.
toluene, aromatic hydrocarbon used exten- 
sively as starting material for the manufacture 
of industrial Chemicals. It comprises 15-20 
percent of coal-tar light oil and is a minor 
constituent of petroleum. Both sources pro­
vide toluene for commercial use, but larger 
amounts are made by catalytic reforming of 
petroleum naphtha. The compound is em­
ployed industrially in the synthesis of trinitro- 
toluene (tnt), benzoic acid, Saccharin, dyes, 
photographic Chemicals, and pharmaceuticals. 
It is also used as a solvent and antiknock 
additive for aviation gasoline. Pure toluene 
(melting point, —95° C [—139° F]; boiling 
point, 110.6° C [231.1° F]) is a colourless, 
flammable, toxic liquid, insoluble in water but 
soluble in all common organic solvents. lts 
Chemical formula is that of methylbenzene, 
C6H5CH3.
Tolyatti, also spelled toliatti, or toljatti, 
formerly (until 1964) stavropol, city, Kuy- 
byshev oblast (administrative region), western 
Russian Soviet Federated Socialist Republic, 
on the Volga River. Founded as a fortress in 
1738 and known as Stavropol, it was given 
city status in 1780 and again in 1946. Over- 
shadowed by Samara (now Kuybyshev), it 
remained unimportant until the beginning in 
1950 of the huge V.I. Lenin barrage (dam) 
and hydroelectric station, immediately below 
Stavropol at Zhigulyovsk. On completion in 
1957, the dam’s gigantic reservoir, covering 
over 2,000 sq mi (5,200 sq km) and extending 
some 370 mi (600 km) upstream, flooded the 
site of Stavropol, which was moved to a higher 
location as Novy (New) Stavropol. Tolyatti is 
an important Chemical centre, producing syn­
thetic rubber, fertilizers, and Chemical fibres. 
The city also manufactures machinery.
In 1970 the largest automobile works in the 

U.S.S.R., producing 660,000 cars a year, be­
gan production in Tolyatti. As a result, the 
city grew with exceptional speed from only
72,000 inhabitants in 1959. In 1964 Stavropol 
was renamed in honour of the Italian Com­
munist Party leader Palmiro Togliatti. It has 
two research institutes and a polytechnic in- 
stitute. Pop. (1983 est.) 560,000.
Tom Price, mining town, northwestem West­
em Australia, in the Hamersley Range area 
near Mt. Tom Price, the site of major 
high-grade deposits of hematite. The town 
was constmcted during 1965-66 by Hamers­
ley Iron Proprietary Ltd. as the residential 
and service centre for workers at the huge 
open-cut iron-ore mine at Mt. Tom Price. 
Both the town and the mountain are named 
after Thomas Moore Price, a vice president 
of Kaiser Steel Ltd., who encouraged min­
ing development in the Hamersley Range. In 
the 1980s millions of tons of iron ore were 
sent by rail annually 180 mi (290 km) to 
the deep-sea port of Dampier for shipment, 
mainly to Japan and the United States. Pop.
(1981) 3,540.
Tom Thumb, General: see Stratton, Charles. 
Tomacelli, Pietro (pope): see Boniface IX.
tomahawk (from Algonkian otomahuk: “to 
knock down”), the war hatchet of the North 
American Indians. Early versions were made 
by tying a stone head to a handle with an­
imal sinew or by passing a double-pointed 
chipped stone through a hole bored in a han­
dle. After the arrival of Europeans, tomahawk 
heads often were made of iron obtained in 
trade. Globe-headed clubs, often omately in- 
cised and decorated with feathers, and used 
for ceremonies as well as war, have also been 
called tomahawks.

Tomakomai, city, Southern Hokkaido, Japan, 
facing the Pacific Ocean. The city was a re­
gional transport and commerce centre in the 
early 19th Century. A pulp and paper industry 
has operated there since 1910, and Chemicals 
are also produced. Commercial and industrial 
ports were completed in 1963, to serve as the 
basis for heavier industrialization, but by 1980 
the city remained predominantly a Company 
town of the Oji Paper Company. Pop. (1983 
est.) 158,874.
Tornar, city and concelho (municipality), San- 
tarém district, central Portugal, on the Rio 
Nabäo, a tributary of the Zêzere, northeast of 
Lisbon. The city contains notable examples 
of Portuguese architecture from the 12th to 
the 17th Century, including the mined cas­
tle of the Knights Templar; the 12th-century 
church and castle of the Order of Christ (Or­
dern de Cristo), an order (founded in 1314) 
that played an important part in the voyages 
of discovery; a 16th-century church built in 
the Manueline style (a mixture of Moorish 
and florid Gothic) by Joäo de Castilho; and 
the Renaissance church of Nossa Senhora da 
Conceifäo (1579). The mined palace of Henry 
the Navigator was restored in the 16th Cen­
tury. Tornar is an agricultural trade centre 
(olive oil, wine, fruits, vegetables), and some 
timbering is carried on nearby. Pop. (1981) 
city, 14,821; concelho, 46,370.
Tomara dynasty, one of the minor early 
medieval mling houses of northern India. The 
family is known through scattered sources, 
and it is impossible to reconstmct its history 
in any detail. Puränic evidence gives the early 
location in the Himalayan region. According 
to bardic tradition, the dynasty was one of the 
36 Räjput tribes.
The history of the family spans the pe­

riod between the reign of Anangapäla, who 
founded the city of Delhi in the 1 Ith Century 
a d , and the incorporation of Delhi within the 
Cähamäna kingdom in 1164. Although Delhi 
subsequently became decisively a part of the 
Cähamäna kingdom, numismatic and com- 
paratively late literary evidence indicate that 
such Tomara kings as Anangapäla and Ma- 
danapäla continued to mie, albeit as feuda- 
tories, presumably until the final conquest of 
Delhi by the Muslims in 1192-93.
Tómas Gudmundsson (Icelandic poet): see 
Gudmundsson, Tómas.
Tomasi di Lampedusa, Giuseppe (b. Dec. 
23, 1896, Palermo, Sicily—d. July 23, 1957, 
Rome), Italian author, duke of Palma, 
and prince of Lampedusa, intemationally 
renowned for his only novel, II gattopardo 
(1958; The Leopard, 1960).

Born into the Sicilian aristocracy, Lampe­
dusa served as an artillery officer during World 
War I. After his capture and imprisonment 
in Hungary, he escaped and retumed to Italy 
on foot. After a nervous breakdown precluded 
the diplomatic career to which he had aspired, 
he devoted himself to an intensely private 
life of intellectual activity, reading in several 
languages, discussing literature with a small 
group of friends, and writing for his own en- 
joyment.

In 1955 he began writing the novel that, 
although rejected by publishers during the 
author’s lifetime, brought him world acclaim 
with its posthumous publication. The novel 
is a psychological study of Don Fabrizio, 
prince of Salina (called the Leopard, after his 
family crest), who witnesses with detachment 
the transfer of power in Sicily from the old 
Bourbon aristocracy to the new Kingdom of 
Italy and the grasping, unscmpulous liberal 
bourgeoisie during the 1860s. Don Fabrizio’s 
nephew, by contrast, participates opportunis- 
tically in the revolution and manies into the 
new dass.

While adhering to the Don’s conservative 
viewpoint, the novel unfolds in a series of

compelling dramatic scenes, matched by rich- 
ness of literary style. The character of Don 
Fabrizio is one of the most striking in mod­
ern Italian literature, and the book, despite 
the ideological controveries it stimulated, is 
widely recognized as a masterpiece.

The author’s only other book, also published 
posthumously, was Racconti (1961; Two Sto­
ries and a Memory, 1962).
Tomaszów Mazowiecki, town, Piotrków 
województwo (province), central Poland, on 
the Pilica River. A major textile centre, the 
town contains Poland’s largest synthetic-silk 
factories as well as carpet factories and leather- 
works. A national bison preserve is located in 
nearby Spalska forest. The town has good road 
and rail connections to Warsaw and Lódz.

Founded in the late 18th Century, the town 
received municipal rights in 1830. The weav­
ing industry was the primary economie staple 
after the early 1800s, with textile plants ap- 
pearing as synthetic processes were developed. 
Pop. (1982 est.) 63,900.
tomato, any fmit of the numerous cultivated 
varieties of Lycopersicon esculentum, a plant 
of the nightshade family (Solanaceae); also, the 
fruit of L. pimpinelli folium, the tiny currant

Tomato (Lycopersicon esculentum)
Grant Heilman— EB Inc.

tomato. Tomato plants are generally much 
branched, spreading 60-180 centimetres (24- 
72 inches) and recumbent when fruiting, but 
a few forms are compact and upright. Leaves 
are more or less hairy, strongly odorous, pin- 
nately compound, and grow up to 45 cm 
long. The flowers are yellow, 2 cm across, 
pendant, and clustered. Fruits vary in diam­
eter from 1.5 to 7.5 cm or more, are usually 
red, scarlet, or yellow; they vary in shape from 
almost spherical through oval and elongate 
to pear-shaped. The fruit is a soft, succulent 
berry, red or yellow in colour, containing two 
to many cells of small seeds surrounded by 
jellylike pulp. It is used raw in salads, served 
as a cooked vegetable, used as an ingrediënt 
of various prepared dishes, and pickled.

The tomato is a New World plant. It orig- 
inated in South America and was probably 
taken to Europe from Mexico during the first 
half of the 16th Century.

The tomato is used fresh, for canning whole, 
as juice, or as a paste, or for making a vari­
ety of sauces, many characteristic of southem 
Italian cuisine. Since the plant requires rela­
tively warm weather and much sunlight, it is 
grown chiefly in hothouses in Great Britain 
and northern Europe. Tomatoes are grown 
extensively in the United States and in south­
em Europe, particularly in Italy.
tomato fruitworm: see com earworm.



tomb, in the strictest sense, a home or house 
for the dead; the term is applied loosely to 
all kinds of graves, funerary monuments, and 
memorials. In many primitive cultures the 
dead were buried in their own houses, and 
the tomb form may have developed origi­
nally out of this practice, as a reproduction in 
permanent materials of primeval house types. 
Thus prehistorie tomb barrows were usually 
built around an actual round hut, in which 
the body was placed, along with tools and 
other personal effects for use in the next life. 
With the more advanced technology of early 
civilizations, brick and stone tombs appeared, 
often of great size, but still preserving primi­
tive house forms. They were sometimes dom- 
ical and sometimes rectangular, depending on 
which form had come into common domestic 
use by the time the tombs began to be built. 
Being thought of as houses, such tombs were 
often lavishly provided with clothes, Utensils, 
and fumiture, so that they are major sources 
of archaeological knowledge about the cul­
tures that built them.

Tomb of the Stuccoes, or Grotta Bella, Etruscan 
tomb chamber at Caere (modern Cerveteri, Italy), 7th 
Century b c

Alinari—Art Resource/EB Inc.

In very early times, royal dead were ap­
parently provided not only with all manner 
of necessary objects but also with actual ser- 
vants, who were put to death at the time 
of the burial so that they might continue to 
serve their master in his tomb house. Typical 
is the tomb of Queen Shub-Ad of Ur (Early 
Dynastie Period in Mesopotamia, c. 2900-c. 
2334 b c ) ,  which contained the bodies of more 
than 60 of the queen’s attendants. It became 
more common, however, to substitute statues 
or painted images for human beings. This 
was the practice in most Egyptian tombs; and 
from such painted pictures and statuettes, par­
ticularly in Old and Middle Kingdom tombs, 
a vivid picture of every phase of Egyptian life 
can be gained.

In many cultures and civilizations the tomb 
was superseded by, or co-existed with, monu­
ments or memorials to the dead; sometimes, 
as in ancient Greece, the actual bodies were 
burned and the ashes put in funerary ums. 
In medieval Christian thought, the tomb was 
considered an earthly prototype and symbol 
of a heavenly home. This concept appeared 
in the Roman catacombs, the walls of which 
were decorated with scenes of the resur- 
rected in paradise. The church building itself 
sometimes functioned as a tomb {e.g., Elagia 
Sophia in Istanbul was the tomb of Justinian). 
Throughout the Middle Ages it was com­
mon to inter bodies in churches, monasteries, 
and chapels, with depictions of the deceased 
on carved or painted plaques, or as life-size 
gisants (reclining sculptured figures, usually 
lying on their backs) placed above them. The

deceased were represented not as corpses but 
as souls living in heaven, with their hands 
pressed together in adoration and the Sym­
bols of their salvation beside them. During 
the 15th Century it became a common Chris­
tian practice to represent such figures as dead 
(usually on biers). This foreshadowed a gen­
eral revival of the Greek practice of erecting 
funerary monuments, rather than tombs, dur­
ing the 16th Century. Since the Renaissance, 
the idea in the West of the tomb as a home 
has died out, except as a faint reminiscence 
in the mausoleums sometimes erected above 
graves or serving as burial vaults in modem 
cemeteries. See also barrow; cairn; dolmen; 
effigy mounds; gisant; mastaba; sarcophagus.
Tomb of Agamemnon: see Atreus, Treasury 
of.
Tombali, region, southem Guinea-Bissau, 
West Africa, bordered by Guinea on the 
southeast and the Atlantic Ocean on the 
Southwest, and by the regions of Quinarä on 
the northwest, Bafatä on the north, and Gabü 
on the extreme northeast. It has an area of 
1,267 sq mi (3,250 sq km). The Rio Tombali 
flows east-west along the westem half of the 
Tombali-Quinarä border, the Rio Cumbijä 
flows east-west through the northern part of 
the region, and the Rio Cacine flows east- 
west in the south; all three empty into the 
Atlantic Ocean. Most of the coastal area is 
covered with mangrove forests and swamps. 
In the coastal lowlands rice and oil palms for 
vegetable oil are grown. In other parts of the 
region, land is used for grazing cattle, sheep, 
and goats, and for subsistence agriculture, in­
cluding millet, com (maize), and sorghum. 
Catió, the regional Capital, has a road extend­
ing north to the towns of Madina de Baixo, 
Buba, and Cacine. The Balante people are the 
major ethnic group; others are Malinke, Fu­
lani, and Nalu. Pop. (1979) 54,526.
Tombaugh, Clyde W(illiam) (b. Feb. 4, 
1906, Streator, 111., U.S.), U.S. astronomer 
who discovered the planet Pluto in 1930 after 
a systematic search instigated by the predic- 
tions of other astronomers. He also discov­
ered several clusters of stars and galaxies, 
made studies of the apparent distribution of 
extragalactic nebulae and made searches and 
observations of the surfaces of Mars, Venus, 
Jupiter, Saturn, and the Moon.

Throughout his career, Tombaugh served, 
successively, at Lowell Observatory, Flagstaff, 
Ariz. as assistant astronomer; Arizona State 
College as science instructor; White Sands Mis­
sile Range as optical physicist and astronomer; 
and New Mexico State University as associate 
professor of the department of earth Sciences 
(1961-65), full professor (1965-73), and pro­
fessor emeritus from 1973. Tombaugh was a 
member of a number of astronomical soci­
eties and published several books, including 
The Search for Small Natural Earth Satellites 
(1959), Lectures in Aerospace Medicine (1960, 
61), and Out of Darkness: The Planet Pluto 
(1980), with Patrick Moore.
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Tombigbee River, river formed in north- 
eastem Mississippi, U.S., by the confluence of 
the West and East forks near Amory, Miss. 
The river flows south and southeast for nearly 
525 mi (845 km) to merge with the Alabama 
River to form the Mobile River, about 45 mi 
north of Mobile, Ala. Its chief tributary, the 
Black Warrior River, joins it at Demopolis, 
Ala. The Tombigbee drains about 21,100 sq 
mi (54,600 sq km).
In the 1800s the Tombigbee was important 

for navigation to and above Aberdeen, Miss.,

835 Tombstone

but after 1900 only the 185-mi stretch be­
low Demopolis was used. In 1915 the last of 
a series of 17 locks and dams was opened 
on the lower Tombigbee and Black Warrior, 
providing a 426-mi-long, 9-ft- (3-m-) deep 
channel from Mobile to Port Birmingham. 
By the 1980s most of the original locks and 
dams had been, or were being, replaced by 
those at Jackson, Demopolis, Warrior, Oliver, 
and Bankhead. The Tombigbee-River Valley 
Water Management District has, since 1964, 
been engaged in multipurpose development of 
the upper Tombigbee and its tributaries. Ab­
erdeen and Columbus, Miss., and Demopolis 
are the chief cities on the river. The river S y s­
tem carries heavy traffic between Mobile and 
Birmingham, Ala.

Tombigbee is derived from the Choctaw In­
dian word for “coffin makers,” named for 
tribesmen who cleaned the bones of the dead 
and placed them in boxes.
tombo (Portuguese: “register of grants”), reg­
ister of landholdings in Ceylon, compiled in 
the early 17th Century under the Portuguese, 
and then, in the late 17th Century and mid- 
18th Century, under the Dutch. The tradi­
tional system of land tenure in Ceylon was a 
complex one based on both obligatory service 
and a tax in the form of money or kind. In 
order to administer this system efficiently, the 
Portuguese began, in 1608, to compile a de­
tailed register, or tombo, of all their territories 
in Ceylon.

The tombo included a description of each 
holding, the title of those who held it, the in­
come it yielded, and the dues (in tax or service) 
to which the holder was liable. By the time 
of Dutch rule, most of the Portuguese tombos 
had been destroyed in the ravages of war. By 
1676 the Dutch, hoping to free themselves 
from reliance on the word of native chiefs 
whom they feit to be dishonest, succeeded 
in compiling new tombos. The new tombos, 
which called for both increased service and 
taxes, caused widespread discontent, resulting 
in a decrease in land yield, population migra- 
tion, and even, in one case, open rebellion. By 
mid-18th Century, many of these tombos had 
been destroyed and had to be compiled anew. 
The general effect of the tombos was not to 
change the traditional land tenure system but 
to depersonalize and regulate it.
tombolo, one or more sandbars or spits that 
connect an island to the mainland. A single 
tombolo may connect a tied island to the 
mainland, as at Marblehead, Mass. A double 
tombolo encloses a lagoon that eventually fills 
with sediment; fine examples of these occur 
off the coast of Italy. The shallower waters that 
occur between an island and the mainland 
are the loci of such features because sandbars 
form there.

Adams Bridge, which connected Sri Lanka 
(Ceylon) with India across the 53-kilometre 
(33-mile) wide Palk Strait, was formerly the 
world’s largest tombolo. It was destroyed sev­
eral thousand years ago by a slight change in 
mean sea level, and only a chain of sandbanks 
that seriously hinder navigation exists there 
today.
Tombouctou (Mali): see Timbuktu.
Tombstone, city, Cochise County, southeast- 
ern Arizona, U.S. The site was ironically 
named by Ed Schieffelin, who discovered sil­
ver there in 1877 after being told that all 
he would find would be his tombstone. By 
1881 a silver rush had set in with an esti­
mated 7,000 persons in the area. Along with 
the prospectors came adventurers and out­
laws, among whom were “Doc” Holliday and 
Johnny Ringo, whereupon Tombstone gained 
a reputation for lawlessness. Feuds were com-
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mon, the most notable being the gun battle 
at the O.K. Corral in 1881 between the Earp 
and Clanton families. The boom days quickly 
ended with floodwaters in the mines, labour 
strikes, and low silver prices. Tombstone was 
the county seat from 1881 (when it was incor­
porated) until 1931. Now a tourist centre and 
health resort, it retains a pioneer atmosphere 
and was declared a National Historie Land­
mark in 1962. Restored sites include Boot Hill 
Cemetery, Bird Cage Theater, the O.K. Cor­
ral, and the Tombstone Epitaph (newspaper, 
1880) office. Pop. (1980) 1,632.
Tomioka, city, Gumma Prefecture (ken), 
Honshu, Japan, on the Kabura-kawa (Kabura 
River), west of Takasaki. Situated on a local 
railway between Takasaki and Shimonita, it 
is the cultural, administrative, and economie 
hub of the river valley. Tomioka was an early 
trade centre for cocoons and raw silk and 
was the site of Japan’s first silk mill (1872). 
Newly established industries now exceed the 
silk-reeling industry. Major products include 
electrical machinery, synthetic textiles, and 
rubber goods. Cocoons, konnyaku (“devil’s 
tongue” seaweed paste), and shiitake (mush- 
rooms) are special rural products. Pop. (1980) 
48,047.
Tomioka Tessai, original name tomioka 
dösetsu , also called tomioka  y üsuke , or 
hyakuren  (b. Jan. 25, 1837, Kyöto—d. Dec. 
31, 1924, Kyöto), Japanese artist of bun- 
jinga, or “literati painting” (which originated 
in China and was also called Nanga, or the 
Southem school of Chinese art). Tomioka’s 
philosophical view was deeply rooted in Con- 
fucianism; and, as a Creative and original 
artist, he managed to avoid the turmoil expe-

rienced by most other Japanese painters when 
faced by the overwhelming influence of the 
West after 1868.

The second son of a wealthy dealer in 
priests’ robes, he studied the Japanese classics, 
Confucianism, the doctrines of the Chinese 
scholar Wang Yang-ming, and also Buddhism 
and poetics. For a time, he studied with the 
Buddhist nun and poetess Otagaki Rengetsuni 
and was influenced by her philosophical atti­
tude toward life. Although he received basic 
lessons in painting from Osumi Nanko and 
Ukita Ikkei, he studied painting essentially by 
himself.

Toward the end of the Edo period, because of 
his association with supporters of the restora­
tion of Imperial mle, Tomioka came under 
official displeasure and fled to Nagasaki in 
1859. Remaining there even after the Meiji 
Restoration, he ultimately became a Shintö 
priest of the Isonokami Shrine (1876) and, 
later, of the Otori Shrine and made efforts 
toward their reconstmction. After 1882 he left 
the priesthood to live a life of painting and 
scholarly study, becoming a member of the 
Imperial Fine Arts Academy and the Japan 
Nanga Society.

Tomioka’s paintings, some 20,000 in all, 
most of which were based on classical Japanese 
and Chinese literature and legends, are fa­
mous for their bold brushstrokes as well 
as their grand-scale composition. His free- 
spirited works, either in monochrome or in 
brilliant colours, convey a strong sense of vi- 
tality, with no trace of Westem perspective. 
They won high esteem both at home and 
abroad, especially after his death, when ex- 
hibitions of his paintings were held in the 
United States, England, France, and other 
countries. Among his major works are “Gün­
sen kökai-zu” (1908; “Hermits Meeting on a 
Mountain”) and “Abe no Nakamaro meishü 
bögetsu-zu” (1908; “The Poet Abe Nakamaro 
Contemplating the Moon in China”).
Tomkins, Thomas (b. 1572, St. Davids, 
Pembrokeshire, Wales—buried June 9, 1656, 
Martin Hussingtree, Worcester, Eng.), English 
composer and organist, the most important 
member of a family of musicians that flour- 
ished in England in the 16th and 17th cen­
turies.

A pupil of William Byrd, he served as organ­
ist of Worcester cathedral (1596-1646), and 
in 1621 he became one of the organists of 
the Chapel Royal. Tomkins was an extremely 
prolific composer of anthems and services for 
the church, and his best madrigals rank among 
the finest produced by the English madrigal 
school. His keyboard music includes pieces in 
free fugal forms, Variation sets, and dances. 
He also wrote fine consort music for viols.
Tomlin, Bradley Walker (b. Aug. 19, 1899, 
Syracuse, N.Y., U.S.—d. May 11, 1953, New 
York City), American painter whose paint­
ings introduced an elegiac tone to post-World 
War II abstract art. Following an independent 
path between improvisational freedom and 
premeditated control, he produced in the last

five years of his life a body of works notable 
for its great originality and depth of feeling.

During most of his career, Tomlin painted 
lyrical Cubist still lifes while teaching at Sarah 
Lawrence College and assorted boys’ schools. 
In the mid-1940s, he feil under the influence 
of the Abstract Expressionist painter Adolph 
Gottlieb. Experimenting with the semiauto-

“No. 10— 1952-1953,” oil painting by Bradley Walker 
Tomlin, 1952-53; in the Munson-Williams-Proctor 
Institute, Utica, N.Y.
Collection of Munson-Williams-Proctor Institute, Utica, N.Y.

matic methods used by many Abstract Ex- 
pressionists, he created graceful works, such as 
“Tension by Moonlight” (1948), that reflect 
his interest in Japanese calligraphy. He soon 
regarded his newly found aesthetic freedom 
with suspicion and began to paint such pieces 
as “Number 9: In Praise of Gertrude Stein” 
(1950; Museum of Modem Art, New York 
City) in which calligraphic and typographic 
shapes form a floating, but controlled, net­
work over the entire surface of the canvas. 
During the three remaining years of his life, 
he continued to produce paintings in subtle 
variations of this style, imbuing all his works 
with a distinctive melancholy.
Tomlinson, (Alfred) Charles (b. Jan. 8, 
1927, Stoke-upon-Trent, Staffordshire, Eng.), 
English poet whose best work expresses his 
perceptions of the world with clarity and sen- 
sitivity.

After graduating from the University of Cam­
bridge, Tomlinson traveled extensively, espe­
cially in Italy and in the United States, where 
he was visiting professor at the University 
of New Mexico, Albuquerque, and professor 
in literature at Colgate University, Hamilton, 
N.Y. He later became reader and then pro­
fessor of English poetry at the University of 
Bristol, Eng. Less concemed with people and 
emotions than with the outside world, his po­
etry has much in common with that of the 
American poets Wallace Stevens and Mari­
anne Moore. His poems are reinforced by his 
sensitivity to sound, and his writing expresses 
what he sees with rhythmic variety and sub- 
tlety. He is a “difficult” poet in that he often 
makes use of indirect quotation and intricate 
pattems of symbolism that can obscure his 
meaning.
Tomlinson’s early published poetry included 

Relations and Contraries (1951) and The 
Necklace (1955; rev. ed. 1966). He has also 
written, among other volumes, Seeing is Be- 
lievingiI960) and American Scenes (1966), in 
which he captures the haunting atmosphere of 
ghost towns in the desert. Other works include 
The Poem as Initiation (1968), America West 
Southwest (1969), and Selected Poems 1951-  
1974 (1978). With Octavio Paz, Tomlinson 
wrote Air Born/Hijos del aire (1979), a bilin­
gual English-Spanish volume for which each 
translated the other’s poems.

Tomlinson’s responsiveness to sounds has 
made him an outstanding translator. His verse 
translations (in collaboration with Henry Gif- 
ford) are Versions from Fyodor Tyutchev 
(1960), Castilian Ilexes: Versions from
Machado (1963), and Ten Versions from Trilce 
(1970), from the work of César Vallejo. He has 
also edited a number of critical works, and his 
series of lectures delivered at Trinity College, 
Cambridge, in 1982 was published in 1983 
under the title Poetry and Metamorphosis.
Tomlinson, H(enry) M(ajor) (b. June 21, 
1873, London—d. Feb. 5, 1958, London), En­
glish novelist and essayist who wrote naturally 
and with feeling about London, the sea, the 
tropics, and the futility of war.

Tomlinson grew up in the East End docks, 
and from early childhood developed a love for 
things connected with the sea. He became a 
journalist and fulfilled his ambition to travel. 
His first book, The Sea and the Jungle (1912), 
was written after he had made an expedition 
up the Amazon. Though ignored at the time, 
it remains his most representative book and 
is often reminiscent in style, as are his other 
works, of Thoreau and Emerson. Among his 
novels are Gallions Reach (1927), All Our 
Yesterdays (1930), and Morning Light (1946), 
but he is perhaps better known for his travel 
books: London River (1921), The Turn of the 
Tide (1945), and Malay Waters (1950).
Tommaso (Italian personal name): see under 
Thomas.
tommy gun: see Thompson submachine gun.

“Fuji sanchö zenzu” (“The peak of Fuji”), painting by Tomioka Tessai, colour on 
paper mounted on a 6-panel byöbu screen, 1903; in the Tomioka Tessai Showroom, 
Seichö-ji (Seichö Temple), near Amatsu-kominato, Japan
By courtesy of the Seichö-ji, Japan



tomography, radiologie technique for obtain- 
ing clear X-ray images of deep internal struc­
tures by focusing on a specific plane within 
the body. Structures that are obscured by 
overlying organs and soft tissues that are in- 
sufficiently delineated on conventional X rays 
can thus be adequately visualized.

The simplest method is linear tomography, 
in which the X-ray tube is moved in a straight 
line in one direction while the film moves in 
the opposite direction. As these shifts occur, 
the X-ray tube continues to emit radiation so 
that most structures in the part of the body 
under examination are blurred by motion. 
Only those objects lying in a plane coinciding 
with the pivot point of a line between the tube 
and the film are in focus. A somewhat more 
complicated technique known as multidirec- 
tional tomography produces an even sharper 
image by moving the film and X-ray tube 
in a circular or elliptical pattem. As long as 
both tube and film move in synchrony, a 
clear image of objects in the focal plane can 
be produced. These tomographic approaches 
have been used to study the kidneys and other 
abdominal stmctures that are surrounded by 
tissues of nearly the same density and so can­
not be differentiated by conventional X-ray 
techniques. They have also been employed to 
examine the small bones and other stmctures 
of the ear, which are surrounded by relatively 
dense temporal bone.

A still more complex technique, variously 
called computerized tomography (CT), or 
computerized axial tomography (CAT), was 
developed by Godfrey Hounsfield of Great 
Britain and Allen Cormack of the United 
States during the early 1970s. Since then it has 
become a widely used diagnostic approach. In 
this procedure a narrow beam of X rays sweeps 
across an area of the body and is recorded not 
on film but by a radiation detector as a pat­
tem of electrical impulses. Data from many 
such sweeps are integrated by a computer, 
which uses the radiation absorption figures to 
assess the density of tissues at thousands of 
points. The density values appear on a televi- 
sionlike screen as points of varying brightness 
to produce a detailed cross-sectional image of 
the intemal stmcture under semtiny. See also 
diagnostic imaging; radiology.
Tomonaga Shin’ichirö (b. March 31, 1906, 
Kyöto, Japan—d. July 8, 1979, Tokyo), 
Japanese physicist, joint winner, with Richard 
P. Feynman and Julian S. Schwinger of the 
United States, of the Nobel Prize for Physics 
in 1965 for changes that made the theory 
of quantum electrodynamics fully consistent 
with the special theory of relativity.

Tomonaga became professor of physics at 
Bunrika University (later Tokyo University of

Tomonaga
By courtesy of the Japan Information Centre, London

Education) in 1941, the year he began his in- 
vestigations of the problems of quantum elec­
trodynamics. World War II isolated him from 
Westem scientists, but in 1943 he completed 
and published his research. It was only after 
the war, in 1947, that his work came to the 
attention of the West, at about the same time

that Feynman and Schwinger published the 
results of their research. It was found that all 
three had achieved essentially the same result 
from different approaches and had resolved 
the inconsistencies of the old theory without 
making any drastic changes.

Tomonaga was president of the Tokyo Uni­
versity of Education from 1956 to 1962, and 
the following year he was named chairman 
of the Japan Science Council. Throughout his 
life Tomonaga actively campaigned against the 
spread of nuclear weapons and urged that re­
sources be spent on the peaceful use of nuclear 
energy. Most notable of his works available in 
English translation are Quantum Mechanics 
(1962) and his Nobel lecture Development of 
Quantum Electrodynamics: Personal Recollec- 
tions (1966).
Tompion, Thomas (baptized July 25, 1639, 
Northill, Bedfordshire, Eng.—d. Nov. 20, 
1713, London), most famous English clock- 
maker of his time, especially known for watch- 
making improvements.

Tompion is believed to have worked as a 
blacksmith until 1664, when he was appren- 
ticed to a London clockmaker. Admitted to 
the Clockmakers’ Company in 1671, he be­
came a master in 1704 and was appointed
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Republican) Party who became U.S. vice pres­
ident (1817-25) under President James Mon­
roe.

Tompkins was elected to the New York As­
sembly in 1803 and to the U.S. House of

Daniel D. Tompkins, detail of a 
portrait by John Wesley Jarvis; in the 
collection of the New-York Historical 
Society
By courtesy of the New-York Historical Society

Bracket clock with oak case, ebony veneer, 
and gilt bronze mounts by Tompion, c.
1690; in the Victoria and Albert Museum,
London
By courtesy of the Victoria and Albert Museum, London

clockmaker for the new Royal Observatory, 
in Greenwich, in 1676.

Tompion worked closely with both the ex­
perimental physicist Robert Hooke and Ed­
ward Barlow, whose inventions contributed 
to improved clock and watch mechanisms. 
In 1675, following Hooke’s design, Tompion 
made one of the first English watches regu- 
lated by a balance spring. In 1695, with Bar­
low and William Houghton, he patented the 
cylinder escapement (controlling device) that 
allowed use of a horizontal wheel, enabling 
Tompion to make the first of the flat and 
more compact watches. Working under the 
direction of Barlow, Tompion made an early 
repeating watch, a type that could be made 
to sound the nearest hour and nearest quarter 
hour by pushing two pieces extending from 
the sides of the watch.

Tompion devised improvements in pendu­
lum clocks that allowed portability without 
damage to the mechanism and facilitated ad- 
justment. He constructed several clocks made 
to run for a year without rewinding, and he 
produced barometers and sundials, including 
pieces for King William III.
Tompkins, Daniel D. (b. June 21, 1774, 
Scarsdale, N.Y.—d. June 11, 1825, Staten 
Island, N.Y., U.S.), liberal politician of the 
Jeffersonian Republican (later Democratic-

Representatives in 1804, from which he re­
signed to become an associate justice of the 
New York Supreme Court. As govemor of 
New York (1807-17), he supported school 
improvements and a more liberal penal code 
and was largely responsible for the passage of 
legislation outlawing slavery in the state. An 
Opponent of banking interests, he attempted 
to block the chartering in New York of the 
Bank of North America by proroguing the 
state legislature in 1812—the only instance of 
the exercise of this power in the history of 
New York state.

During the War of 1812 Tompkins was 
forced to borrow heavily, often on his own 
personal credit, in order to equip and arm the 
New York state militia. After the war there 
was much confusion over the money he had 
handled, and though Tompkins had person- 
ally gone into debt to pay state expenses, he 
was involved in legal wrangling that kept him 
from his duties much of the time during his 
years as vice president. The issue was not re­
solved until 1824, when Congress approved a 
grant to him of $95,000.
Tompkins, Sally Louisa (b. Nov. 9, 1833, 
Mathews County, Va., U.S.—d. July 25, 1916, 
Richmond, Va.), humanitarian and hospital 
administrator who was the only woman com- 
missioned in the Confederate Army.

Tompkins converted a private home into 
a hospital in Richmond and, with her own 
funds, equipped and maintained it (1861— 
65). President Jefferson Davis, in order to re- 
tain Tompkins as administrator after he had 
placed all Southem hospitals under govem- 
ment control for military use, commissioned 
her a cavalry captain (Sept. 9, 1861). Serving 
without pay, she became known as “Captain 
Sally.” She retained the rank of captain until 
her death, when she was buried with military 
honours.
Tomsk, oblast (province), central Russian So­
viet Federated Socialist Republic, with an area 
of 122,350 square miles (316,900 square km) 
in the basin of the middle Ob River, which 
bisects it. The terrain is flat and monotonous, 
rising only slightly in the neighbourhood of 
the administrative centre, Tomsk. Almost the 
entire area is in taiga, or coniferous for­
est, dominated by pine, fir, larch, and birch. 
Extensive swamps occupy the level water- 
sheds. The severely Continental climate and 
the swamps greatly hinder agriculture, which 
takes up only about 7 percent of the to­
tal area and is largely concentrated in the 
southeast. Rye, oats, and potatoes are the 
chief crops; some wheat and com (maize) are
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also grown, while flax has increased in impor­
tance. Over most of the oblast timber working 
is the chief occupation and is well developed. 
Fur trapping and fishing are important in the 
forested north. Almost three-quarters of the 
urban dwellers live in the city of Tomsk, in 
which all significant industry is concentrated; 
other towns are small. Exploitation of oil and 
natural gas was under way in the early 1980s. 
Pop. (1984 est.) 939,000.
Tomsk, city and administrative centre of 
Tomsk oblast, central Russian Soviet Feder­
ated Socialist Republic, on the Tom River 
above its confluence with the Ob. Founded as 
a fort in 1604 to protect the river Crossing, 
the city developed as a regional administrative 
centre. Once a focus for a wide area of Siberia, 
Tomsk has now largely been displaced by 
Novosibirsk, where the Trans-Siberian Rail­
road crosses the Ob; Tomsk lies on a branch 
line. The city is a major engineering centre, 
producing hearings and electrical equipment 
as well as matches, fumiture, pencils, paints 
and dyes, and footwear. Tomsk is the site of 
the first Siberian university (founded 1888), 
a technological institute (1900), and institutes 
of teacher training, medicine, transport, and 
constructional engineering. Pop. (1984 est.)
467,000.
tomtate, any of certain fishes of the grünt 
{q.v.) family.
ton, unit of weight in the avoirdupois system 
equal to 2,000 pounds (907.18 kilograms) in 
the United States (the short ton) and 2,240 
pounds (1,016.05 kilograms) in Britain (the 
long ton). The metric ton used in most other 
countries is 1,000 kilograms, equivalent to
2,204.6 pounds avoirdupois. The term derives 
from tun, denoting a large barrel used in the 
wine trade and named from the French ton- 
nerre, or “thunder,” in tum named for the 
rumbling it produced when rolled. Ton came 
to mean any large weight, until it was stan­
dardized at 20 hundredweights.

Ton may also refer to the cargo capacity of 
ships or to the freight itself. The register ton 
is defined as 100 cubic feet, the freight or 
measurement ton as 40 cubic feet; an older 
measure of a ship’s displacement was based 
on the volume of a long ton of seawater, or 
35 cubic feet. Variant tons of capacity have 
existed for specific Commodities, such as the 
English water ton, used to measure petroleum 
products and equal to 224 British imperial 
gallons; the timber ton of 40 cubic feet; and 
the wheat ton of 20 bushels.
Ton Duc Thang (b. Aug. 19, 1888, Long 
Xuyen province, Vietnam—d. March 30, 
1980, Hanoi), Communist leader who suc­
ceeded Ho Chi Minh as president of the 
Democratie Republic of Vietnam in 1969 and 
from 1976 was president of the reunited So­
cialist Republic of Vietnam.

In his youth Ton Duc Thang was an en- 
thusiastic Communist. He joined the French 
Navy in 1912; and in 1918-19, while aboard 
the French warship Waldeck-Rousseau on its 
way to curb revolutionary activities in Rus­
sia, he took part in an unsuccessful plot to 
tum the battleship over to the Bolshevik rev- 
olutionaries. He also instigated strikes against 
French intervention in revolutionary China in 
1925. As a result of such activities, the French 
imprisoned him at Poulo Condore (Con Son, 
island off the southem coast of Vietnam) in 
1929, where he remained until 1945.
Ton Duc Thang reemerged as a public figure 

in 1946, after the August revolution of 1945 
had swept Ho Chi Minh’s Vietnam League 
for Independence (Viet Minh) into power. He 
presided over the new revolutionary govern- 
ment’s permanent committee of the National 
Assembly, obtaining extensive legislative pow­

ers. During the resistance against the French 
in Indochina, 1946-54, Ton Duc Thang was 
the president of Hoi Lien Hien Quoc Dan 
Viet Nam (Lien Viet), the National Popu­
lär Front Association. Following the Geneva 
Conference of 1954, which placed the Viet 
Minh in control of North Vietnam, the Lien 
Viet was dissolved and reorganized under the 
name Mat-tran To-Quoc (Fatherland Front), 
with Ton Duc Thang as president. In 1955 
the Fatherland Front took on the functions of 
the Lien Viet and the Viet Minh and tried to 
attract the allegiance of the South Vietnamese.

In 1960 Ton Duc Thang became vice presi­
dent of the Democratie Republic of Vietnam 
(DRV) and was charged with winning over the 
south. The DRV supported the insurgent Na­
tional Liberation Front (Viet Cong) in South 
Vietnam. Ton Duc Thang was awarded the 
Lenin Peace Prize in 1967.
tonadilla (diminutive of Spanish tonada, a 
type of solo song), genre of short, satiri­
cal musical comedy highly populär in 18th- 
century Spain. It originated as a song that 
was sung in the course of other short theatri­
cal pieces. Dialogue for several characters was 
often written into the tonadilla, and it eventu- 
ally expanded into an independent genre with 
presentations lasting from 10 to 20 minutes. 
It drew its personages from everyday life and 
included populär and folk music and dance. 
The tonadilla also influenced the develop­
ment of the zarzuela, the characteristic form 
of Spanish musical drama or comedy.
tonality, in music, principle of organizing mu­
sical compositions around a central note, the 
tonic. Generally, any Westem or non-West- 
em music periodically retuming to a central, 
or focal, tone exhibits tonality. More specif- 
ically, tonality refers to the particular system 
of relationships between notes, chords, and 
keys (sets of notes and chords) that dominated 
most Westem music from c. 1650 to c. 1900 
and that continues to regulate much music.

Sometimes called major-minor tonality, this 
System uses the notes of the major and minor 
scales (which are diatonic scales—i.e., com- 
prise five whole tones and two semitones) plus 
optional auxiliary, or chromatic, notes as the 
raw material with which to build melodies 
and chords. Within each key there is a specific 
hierarchy of strong and weak relationships of 
notes and chords both to the keynote, or tonic 
note, and to the chord built on that note, the 
tonic chord. Different keys are also closely 
or remotely related to the principal, or tonic, 
key.

In this system of tonal relations, the notes 
and chords within a given key can create ten­
sion or resolve it as they move away from or 
toward the tonic note and chord. Likewise, 
any modulation or movement away from the 
tonic key creates tensions that may then be 
resolved by modulation back to the tonic. The 
potential for contrast and tension inherent in 
the chord and key relationships of tonality be­
came the basis for 18th-century musical forms 
such as the sonata.

Tonality is sometimes used as a synonym for 
the closely related concept of key. See also 
chord; key.
tonalpohualli, 260-day sacred almanac of 
many ancient Meso-American cultures, in­
cluding the Maya, Mixtec, and Aztec. Used 
as early as the pre-Classic period (before c. 
a d  100) in Monte Alban (Oaxaca) and even 
earlier in the Veracmz (Olmec) culture, the 
almanac set the date for certain rituals and 
was a means of divination. It is a cycle of 
days resulting when the numbers 1 to 13 are 
juxtaposed with 20 day names: 1 Alligator, 2 
Wind . . .  13 Reed, 1 Jaguar, etc. Each com- 
bination of name and number occurs once in 
260 (20 X 13) days. The cycle is still observed 
in the 20th Century by the Mixe (Oaxaca) and 
the Maya.

Tonatiuh, in Meso-American religion, Nahua 
sun deity of the fifth and final era (the Fifth 
Sun). In most myths of the Meso-American 
Nahua peoples, including those of the Aztecs, 
four eras preceded the era of Tonatiuh, each 
ended by cataclysmic destruction. Tonatiuh,

Tonatiuh, detail of an Aztec relief
Henri Stierlin

or Ollin Tonatiuh, was associated with the 
eagle (at sunrise and sunset) and, in Aztec 
versions, with the deity Huitzilopochtli.

The Aztecs viewed Tonatiuh as a god con- 
stantly threatened by the awesome tasks of his 
daily birth at sunrise, by his death each sun­
set, and by the immense effort of making his 
joumey across the sky each day. According 
to Aztec traditions, the gods themselves were 
believed to practice voluntary sacrifice, first 
to create Tonatiuh, and then to feed him and 
encourage him on his path through the sky. 
The worship of Tonatiuh, whose sustenance 
required human blood and hearts, involved 
militaristic cults and the practice of frequent 
human sacrifice to ensure perpetuation of the 
world.

Tonatiuh is generally represented by a colour- 
ful disk. He is best known as he is depicted 
in the centre of the Aztec calendar, with his 
eagle’s claw hands clutching human hearts.
Tonawanda-North Tonawanda, twin in­
dustrial cities, in Erie and Niagara counties, 
westem New York, U.S., at the junction of 
the New York State Barge Canal and the Ni­
agara River, and forming part of the Buffalo 
urban complex. Permanent settlement began 
in 1823, when labourers arrived to work on 
the Erie Canal. In 1836 Tonawanda Township 
was set off from Buffalo, and Tonawanda was 
separated as a village in 1854 and received 
a city charter in 1903. North Tonawanda, 
originally a ward of Tonawanda village, was 
separately incorporated (1865) and became a 
city in 1897.
After the decline of the lumber trade (which 

reached its peak in the 1890s), new indus­
tries (including the manufacture of Chemicals, 
plastics, paints, and steel products) were es­
tablished, stimulated by hydroelectric power 
from Niagara Falls. Tonawanda is an Iro­
quois word meaning “swift running water.” 
The Tonawanda Indian Reservation lies to the 
east. Pop. (1980) Tonawanda, 18,693; North 
Tonawanda, 35,760.
Tonbridge and Mailing, district, county of 
Kent, England, on the River Medway south­
east of London. Its area of 93 sq mi (240 sq 
km) lies to the south of the North Downs and 
northeast of The Weald. Much of the district 
has developed as a residential area for Lon­
don commuters. The main urban area is Ton­
bridge, an old market town at the southem 
edge of the district. Pop. (1983 est.) 99,300.
Tonder, city, Sonderjyllands amtskommune 
(county), southwestem Jutland, Denmark, 
Southwest of Äbenrä. Founded in the 13th Cen­
tury and chartered in 1243, it was a prosperous 
seaport in the Middle Ages until its harbour



silted up. From the 17th to early 19th Century 
it was the centre of a lace industry, which was 
revived after 1920. Industries include brewing, 
meat-packing, and the production of mar­
garine. Of historie interest are Christ Church 
(1592), with its medieval tower; many old 
gabled houses; and the gatehouse-museum of 
the 16th-century Tonderhus Castle (destroyed 
1750). The main Street of the nearby village 
of Mogeltonder, with its thatched cottages, is 
a national monument.

The city, within the border region of Sonder- 
jylland (North Schleswig), passed to Germany 
in 1864 but was retumed to Denmark by a 
plebiscite in 1920. Pop. (1984 est.) city, 8,001; 
(1987 est.) mun., 12,574.
Tondern lace, lace made at Tonder (Ger­
man: Tondern), Den., in the late 18th and 
early 19th centuries. Bobbin-made laces with 
flower designs similar to those of Mechlin lace

Tondern lace from Denmark, 19th Century; in the 
Institut Royal du Patrimöine Artistique, Brussels
By courtesy of the Institut Royal du Patrimöine Artistique, Brussels; 
photograph, ©  A.C.L., Brussels

were made. No original style was initiated at 
Tonder. The lace, however, was populär in 
England and was exhibited at the Great Exhi­
bition of 1851.
tondo (Italian: “round”), plural tondi, a cir­
cular painting, relief carving, plaque, or mural 
design. The tondo, which became populär in 
Italy during the 15th Century, was derived from 
round reliefs of subjects such as the Madonna 
and Child that had been used in wall tombs.

“The Madonna of the Pomegranate,” panel painting 
by Sandro Botticelli, c. 1487; in the Uffizi, Florence
SCALA—Art Resource/EB Inc.

Circular reliefs were developed successfully as 
glazed terra-cotta medallions by Luca Deila 
Robbia in the mid-15th Century. Sandro Bot­
ticelli painted a number of tondi, including 
“The Madonna of the Magnificat” and “The 
Madonna of the Pomegranate” (both in the 
Uffizi, Florence). About 1503, Michelangelo 
uäed the form for a painting of the “Holy 
Family” (Uffizi).
Tondou Massif, French massif du  tondou , 
plateau region in the eastem Central African

Republic, near the Sudan border. Most of the 
plateau ranges between 2,600 and 3,300 feet 
(800 and 1,000 m) in elevation; it reaches 
3,461 feet (1,055 m) at Mount Ngouo in the 
northeast. The Kotto River, a tributary of the 
Ubangi River, separates Tondou Massif from 
the higher Mongos (Bongo) chain to the north. 
To the south is the lowland plain of the upper 
Ubangi. The watershed between the Congo 
(Zaire) and Nile river Systems, defining most 
of the boundary between the Central African 
Republic and The Sudan, passes along the 
eastem edge of the plateau.

Savanna Vegetation covers the treeless hills, 
and hot desert winds blow onto the plateau 
from The Sudan. The region is practically de- 
void of people and resources.
tone, in acoustics, sound that can be recog­
nized by its regularity o f Vibration. A simple 
tone has only one frequency, although its in- 
tensity may vary. A complex tone consists of 
two or more simple Tones, called partial tones. 
The partial tone of lowest frequency is called 
the fundamental tone; the others, the upper 
partial tones, or overtones. The frequencies of 
the overtones may be whole multiples (e.g., 
2, 3, 4, etc., of the fundamental frequency, in 
which case they are called the second, third, 
fourth, etc., harmonies of the fundamental 
tone, itself known as the first harmonie). A 
combination of harmonie tones is pleasant to 
hear and is therefore called a musical tone.
tone, in linguistics, a Variation in the pitch 
of the voice while speaking. The word tone is 
usually applied to those languages (called tone 
languages) in which pitch serves to help dis- 
tinguish words and grammatical categories— 
i.e., in which pitch characteristics are used 
to differentiate one wofd from another word 
that is otherwise identical in its sequence of 
consonants and vowels. For example, man in 
Mandarin Chinese may mean either “deceive” 
or “slow,” depending on its pitch.
In tone languages, pitch is a property of 

words, but what is important is not absolute 
pitch but relative pitch. Tone languages usu­
ally make use of a limited number of pitch 
contrasts. These contrasts are called the tones 
of the language. The domain of the tones is 
usually the syllable.
There are two main types of tone languages: 

register-tone, or level-tone, languages and con­
to ur-to ne languages. Register-tone languages 
use tones that are level; i.e., they have rel­
atively steady-state pitches, which differ with 
regard to being relatively higher or lower. 
This is characteristic of many tone languages 
in West Africa. In contour-tone languages at 
least some of the tones must be described in 
terms of pitch movements, such as rises and 
falls or more complex movements such as 
rise-falls. This is characteristic of many tone 
languages of Southeast Asia.
Tone, (Theobald) Wolfe (b. Jan. 20, 1763, 
Dublin—d. Nov. 19, 1798, Dublin), Irish re­
publican and rebel who sought to overthrow 
English rule in Ireland and who led a French 
military force to Ireland during the insurrec- 
tion of 1798.

The son of a coach maker, Tone studied law 
and was called to the Irish bar (1789) but 
soon gave up his practice. In October 1791 he 
helped found the Society of United Irishmen, 
a predominantly Protestant Organization that 
worked for parliamentary reforms, such as 
universal suffrage and Roman Catholic eman- 
cipation.

In Dublin (1792) he organized a Roman 
Catholic convention of elected delegates that 
forced Parliament to pass the Catholic Relief 
Act of 1793. Tone himself, however, was anti- 
clerical and hoped for a general revolt against 
religious creeds in Ireland as a sequel to the 
attainment of Irish political freedom.
By 1794 he and his United Irishmen friends 

began to seek armed aid from Revolutionary

839 Tone River

France to help overthrow English rule. Af­
ter an initial effort failed, Tone went to The 
United States and obtained letters of introduc­
tion from the French minister at Philadelphia 
to the Committee of Public Safety in Paris.

Tone, engraving by C. Hullmandel from 
a portrait by Catherine Sampson Tone,
1827
By courtesy of the trustees of the British Museum; 
photograph, J.R. Freeman & Co. Ltd.

Arriving in the French Capital (February 
1796), Tone presented his plan for a French 
invasion of Ireland and was favourably re­
ceived. The Directory then appointed one 
of the most brilliant young French generals, 
Lazare Hoche, to command the expedition 
and made Tone an adjutant in the French 
Army.

On Dec. 15, 1796, Tone sailed from Brest 
with 43 ships and nearly 14,000 men. But the 
ships were badly handled and, after reaching 
the coast of west Cork and Kerry, were dis- 
persed by a storm. Tone again brought an Irish 
invasion plan to Paris in October 1797, but 
the principal French military leader, Napoleon 
Bonaparte, took little interest.

When insurrection broke out in Ireland in 
May 1798, Tone could only obtain enough 
French forces to make small raids on different 
parts of the Irish coast. In September he en­
tered Lough Swilly, Donegal, with 3,000 men 
and was captured there. On November 10 at 
his trial in Dublin he defiantly proclaimed his 
undying hostility to England and his desire “in 
fair and open war to produce the Separation 
of the two countries.” Early in the moming of 
November 12, the day he was to be hanged, 
he cut his throat with a penknife and died 
seven days later.
tone poem: see Symphonie poem.
Tone River, Japanese tone-gaw a , major 
river of the Kantö Plain, Honshu, Japan. It 
rises in the volcanic area of northwestem

Tone River flowing through the Kanto Plain, Honshu, 
Japan
Kokunai Jigyo Kouku
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Kantö chihö (region), about 35 miles (56 km) 
north of Maebashi in Gumma ken (prefec­
ture). The river flows for 200 miles (320 km) 
south and southeast through the centre of the 
Kantö Plain to enter the Pacific Ocean at 
Chöshi in Chiba ken, near Cape Inubö. It was 
once known as Bandö Tarö, the principal river 
of Japan in the Bandö (now Kantö) region.

No other river in Japan has been so modified 
by man. lts entire length has been embanked 
with dikes, and the course itself has been fre­
quently altered. The most notable alteration 
was completed in 1654, when the lower river 
was diverted from draining into Tokyo Bay 
and channeled into its present outlet.
The Tone River and its tributaries and dis- 

tributaries are navigable for small boats. The 
river system formed a major transportation 
network in the Kantö Plain, giving rise to 
many small port towns. In competition with 
road and rail transport, most of the towns— 
such as Sawara, Sekiyado, Noda, and Na- 
gareyama—lost their function as ports.

The Tone River is an indispensable source 
of water for irrigation throughout its populous 
drainage basin. Since 1950, dams have been 
constructed on its headwaters to produce hy- 
droelectricity and to form reservoirs for the 
supply of water to the growing Keihin Indus­
trial Zone.
Tonegawa Susumu (b. Sept. 5,1939, Nagoya, 
Japan), Japanese molecular biologist and im- 
munologist who was awarded the Nobel Prize 
for Medicine or Physiology in 1987 for his 
fundamental discoveries concerning the body’s 
production of antibodies.

Tonegawa received a B.S. degree from Kyöto 
University in 1963 and eamed a Ph.D. in bi­
ology from the University of California at San 
Diego in 1969. He was a member of the Basel 
Institute for Immunology in Switzerland from 
1971 to 1981 and taught biology at the Mas­
sachusetts Institute of Technology from 1981.

Tonegawa’s research explained how the im­
mune system can produce the vast diversity 
of antibodies that are needed to immobilize 
the different microbes and other foreign sub­
stances (antigens) that invade the body. Var­
ious antibodies bind to, or attack, a specific 
type of antigen—i.e., one particular species of 
microbe. Prior to Tonegawa’s work it was not 
known how the B lymphocytes (the cells that 
produce antibodies) could with their limited 
number of genes produce the millions of dif- 
ferently structured antibodies that are specific 
to a comparable diversity of antigens. In the 
1970s Tonegawa proved in a series of experi­
ments that about 1,000 pieces of genetic ma­
terial in the antibody-manufacturing part of 
the B lymphocyte can be shuffled or recom- 
bined into different sequences, the resulting 
variations enabling the production of as many 
as 1,000,000,000 different types of antibodies, 
each specific to a different antigen. A funda­
mental mechanism in the immune system was 
thus revealed.
tong war, any of several feuds carried on in 
U.S. cities (e.g., San Francisco and Los Ange­
les) between gangs of Chinese immigrants or 
their descendants. These gang wars spanned 
a 70-year period beginning in the 1850s and 
continuing until the 1920s. The term tong, 
meaning a hall, or meeting place, came to be 
used by the white population in the 1880s, 
usually to refer to the secret societies or frater- 
nal organizations that were involved in illegal 
activities, such as opium trade or gambling.

The original tongs were benevolent protec- 
tive associations, an American form of a po- 
litical-religious Organization that originated in 
17th-century China. The tendency to form 
such societies in the United States grew out of 
the Chinese immigrants’ need for protection 
against lawless members of their own society

as well as discrimination and criminal acts on 
the part of the white population. New, smaller, 
specialized tongs of merchants, craftsmen, and 
tradesmen grew up, and gradually along the 
Pacific Coast a society of organized criminals 
also developed. They preyed on the Chinese 
habits of opium and gambling, which were 
acceptable activities in China but illegal in the 
United States. Criminal tong revenues came 
also from Prostitution and selling “protection” 
to Chinese merchants. As their number grew, 
territorial and operational disputes developed, 
resulting in violent clashes between the crim­
inal tongs. There were, however, tongs that 
remained free of strife and illegal activities. 
The criminal tongs began to disappear as the 
Chinese population became less susceptible to 
gang threats and intimidation.
Tonga, Bantu-speaking people inhabiting the 
Southern portion of Zambia and neighbouring 
areas of northern Zimbabwe and Botswana. 
Numbering more than 1,000,000 in the late 
20th Century, the Tonga are concentrated 
along the Zambezi Escarpment and along the 
shores of Lake Kariba. They are settled agri- 
culturists who use ox-drawn plows to grow 
corn (maize) for subsistence purposes and also 
for limited commercial purposes. The vast 
majority of Tonga live in small, dispersed vil­
lages; they are the only one of Zambia’s major 
tribal groupings whose wealth and power are 
based on rural, agricultural activities as op­
posed to urban pursuits.

Descent is reckoned among the Tonga along 
matrilineal lines, and a newly married cou- 
ple go to live near the bride’s relatives. They 
attribute marked importance to spirits asso­
ciated with rainfall, and thus rainmakers are 
prominent in Tonga society.

Before the British colonization of what is now 
Zambia, the Tonga were loosely organized 
into a number of matrilineal clans that had 
neither leaders nor defined political functions. 
These clans were subdivided into numerous 
small lineages that controlled property and ar- 
bitrated disputes among their members. The 
British appointed village chiefs from among 
prominent local Tongas, and gradually this 
network of local officials coalesced into a sin­
gle, unified political structure comprising a hi- 
erarchy of chiefs. Both the tribal identity and 
political organization of the Tonga are thus 
ultimately the products of British attempts to 
administer them.

In the late 20th Century the Tonga proper 
comprised about one-sixth of Zambia’s popu­
lation, making them the second largest tribal 
grouping in the country.
Tonga, officially kingdom of tonga , 
Tongan pule’anga fakatu’i ’o tonga , 
also called friendly islands, constitutional 
monarchy in the southwestern Pacific Ocean,
2,000 miles (3,000 km) northeast of Sydney, 
Australia, and about 400 miles (640 km) east 
of Fiji. It comprises an archipelago of 169 
islands (only 36 of which are permanently 
inhabited) that extends north to south in two 
parallel chains for about 500 miles (805 km). 
With a total land area of 290 square miles 
(750 square km), they are divided into three 
main groups—Vava’u (in the north), Ha’apai
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(the central group), and Tongatapu (in the 
south)—together with several isolated islands 
to the far north and one to the south. The 
Capital is Nuku’alofa, on the largest of the 
islands, Tongatapu, which has an area of 99 
square miles (256 square km). The population 
of Tonga in 1988 was estimated at 95,300. 
See also Pacific Islands.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. The islands in the eastern chain 
are lower and of coral limestone forma­
tion, while those in the west are higher and 
of volcanic origin. Coral reefs are common 
throughout the archipelago. Four of the west­
ern islands have active volcanoes. The soils on 
the limestone islands are partly derived from 
volcanic ash and are generally fertile. The cli­
mate of the islands is warm, and rainfall is 
abundant. Hurricanes may occur between De­
cember and April, particularly in the northern 
islands. Vegetation is luxuriant, and many va­
rieties of cultivated tropicai plants have been 
introduced.

The people. Polynesian Tongans constitute 
hearly all of the country’s population. They 
live in a predominantly rural, rigidly stratified 
society that is based on traditional pattems 
but has incorporated many eléments of West­
ern civilization. Two-thirds of the total popu­
lation live on the main island of Tongatapu. 
Apart from Nuku’alofa, which is the country’s 
only urban and commercial centre, the only 
other sizable towns are Mu’a on Tongatapu 
and Neiafu on Vava’u. Thé official languages 
are Tongan, an Austronesian language, and 
English. About half of the people are Free 
Wesleyan (Methodist), and there are sizable 
numbers of Roman Catholics, as well as mem­
bers of the Free Church of Tonga and a small 
group of Mormons.

The economy. Tonga has a developing free 
market economy based mainly on agriculture. 
Its gross national product (GNP) per capita, 
which is growing more rapidly than the pop­
ulation, is relatively low for ä Pacific Islands 
country. Every male of age 16 or more is 
entitled to an allotment of about 7.5 acres 
(3 hectares) of ground for cultivation, but 
land shortages deprive many of this privilege. 
The main cash crops are coconuts, bananas, 
and vanilla beans. Subsistence crops include 
yams, taro, cassava, peanuts (groundnuts), 
com (maize), watermelons, and pineapples. 
Pigs, goats, horses, and cattle are also raised. 
Fish are abundant in the surrounding waters 
and are a staple source of protein for the Ton­
gans. There is some light manufacturing, and 
handicrafts are produced for the tourist trade. 
Relatively high levels of unemployment have 
led to much temporary migration, particularly 
to New Zealand, the United States, and Aus­
tralia.

Exports consist mostly of coconut-oil prod­
ucts, bananas, and copra; food and Capital 
goods make up the bulk of exports. New 
Zealand and Australia are Tonga’s main trad­
ing partners. The islands’ chief ports are at 
Nuku’alofa and at Neiafu on Vava’u. Interna­
tional air service is available from Fua’amotu 
Airport on Tongatapu.

Government and social conditions. The 
Tongan constitution was granted by King 
George Tupou I in 1875 and has undergone 
relatively little amendment. It provides for a 
sovereign, who is head of state and of govern­
ment, and for a Privy Council composed of 
the sovereign and the Cabinet. The Cabinet 
consists of a prime minister, other ministers 
(all appointed by the sovereign for life), and 
the governors of Ha’apai and Vava’u. There is 
also a unicameral Legislative Assembly, some 
of whose members are elected every three 
years and other’s of whom are appointed. 
Town and district officers are the only local 
government. The main source of revenue is 
import duties.



The government operates a public hospital 
on each of the islands of Tongatapu, Vava’u, 
and Ha’apai, as well as a number of dispen- 
saries on other islands. The general health of 
the people is good, and life expectancy is 63 
years. Primary education is compulsory be­
tween the ages of 6 and 14, and government 
schools are free.
History. Tonga was inhabited at least 3,000 

years ago by Austronesian-speaking peoples 
who made elaborately decorated Lapita pot­
tery similar to that found on Fiji. The Tongans 
developed a stratified social system headed by 
a paramount ruler whose dominion in the 
13th Century extended as far as Hawaii.
The first European to visit Tonga was the 

Dutch navigator Jakob Le Maire, who sighted 
Tafahi (formerly Boscawen) in 1616. Abel 
Tasman made more extended visits in 1643. 
Effective contact, however, dates from 1773, 
when the British explorér Captain James Cook 
arrived and named the archipelago Friendly 
Islands. A Methodist mission was successfully 
established at Tonga in 1826. This mission ef- 
fectively abolished the traditional religion and 
converted Chief Taufa’ahau, who eventually, 
as King George Tupou I, came to rule the en- 
tire island group. George, descended from the 
Tu’i Tonga, a line of sacred kings who had 
ruled from at least the lOth Century, was able 
to establish a limited monarchy based on a 
code of laws (1862) and a constitution (1875). 
In separate treaties, Germany (1876), Great 
Britain (1879)', and the United States (1888) 
recognized Tonga’s independence.
King George Tupou I died in 1893. His great- 

grandson succeeded to the throne as King 
George Tupou II at a time of serious financial 
stress. By 1900 he had negotiated with Britain 
a treaty of friendship that provided Tonga 
with the assistance of the British consul in 
transacting foreign affairs. An amendment to 
the treaty (1905) gave the British consul veto 
power over Tongan decisions in foreign affairs 
and thus made Tonga a British protectorate. 
Upon George Tupou U’s death in 1918, the 
crown passed to his daughter, Queen Salote 
Tupou III, who during her long reign (1918— 
65) endeared herseif to her subjects and to 
Britain. She was followed by her son Prince 
Tungi as Taufa’ahau Tupou IV.
The protectorate was dissolved on June 4, 

1970, when Tonga, the only ancient king­
dom surviving from the pre-European period 
in Polynesia, achieved complete independence 
within the Commonwealth.
Tongariro, local government region, central 
North Island, New Zealand, encompassing 
much of the island’s rugged volcanic plateau 
and Lake Taupo, the country’s largest lake. 
The region has an area of 4,666 square miles 
(12,085 square km), rising above the Rangipo 
Desert in the south to three snow-clad volca- 
noes: Tongariro (6,457 feet [1,968 m]), Ngau- 
ruhoe (7,516 feet [2,290 m]), and Ruapehu 
(9,176 feet [2,797 m]), all in Tongariro Na­
tional Park. Lake Taupo, in the centre of the 
region, covers an area of 234 square miles 
(606 square km) and was first seen by Eu­
ropeans in the 1830s. Both the national park 
and the lake are major centres of tourism; 
sheep rearing and timber production are also 
economically important. Pop. (1987 est.) 41,- 
000.
Tongass National Forest, forest region and 
wildemess area in southeastern Alaska, U.S., 
on the Gulf of Alaska. Established in 1909 by 
a bill passed in Congress and signed into law 
by President Theodore Roosevelt, the Tongass 
National Forest covers most of the Alaska 
panhandle and is the largest publicly owned 
forest in the United States. lts 16,800,000 acres 
(6,800,000 hectares), composed of mountain­
ous offshore archipelagos and rugged fjord- 
indented coastline, include some of the most 
extensive intact remnants of virgin temperate 
rain forest in North America.

Found in association with barren alpine tun- 
dra (above the tree line), lowland muskeg, and 
scores of tidewater glaciers that descend to the 
coastline, the forest is dominated by towering 
species of western hemlock and Sitka spruce. 
lts rich understofy includes blueberry, skunk 
cabbage, and a profusion of ferns and mosses. 
Brown and black bears, Sitka black-tailed deer, 
wolves, mountain goats, river otters, mink, 
northern flying squirrel, seals, and numerous 
species of birds, including bald eagles and the 
elusive marbled murrelet, are part of the un- 
usual variety of wildlife. In 1980 about one- 
third of the Tongass—long a region of intense 
conflict between conservationists and logging 
Companies—was designated a national wilder­
ness area.
Tongatapu Group, also spelled tongata- 
boo group, southemmost island cluster of 
Tonga, in the southwestem Pacific Ocean, 
about 2,000 miles (3,000 km) northeast of 
Sydney. The group has a total area of 135 
square miles (350 square km). Its adminis­
trative headquarters is at Nuku’alofa (q.v.), 
the national Capital, on the northern coast of 
Tongatapu Island.
Tongatapu Island, the largest island (100 

square miles [260 square km]) of Tonga, 
dominates the group. lts name means “sacred 
Tonga”: the English “taboo” is derived from 
the Tongan for “sacred.” The coral island is 
level and triangulär; its highest point is only 
270 feet (80 m) above sea level. It receives 
60 to 70 inches (1,500 to 1,800 mm) of rain 
annually. Because of its coral formation, there 
are no surface streams, and all fresh water 
must be collected in rain catchments or taken 
from wells. Copra and bananas produced on 
the island are exported from the deepwater 
wharves of Nuku’alofa. The island has schools, 
a hospital, and, at Fua’amotu, the kingdom’s 
only international airport.

’Eua and ’Ata islands, both volcanic, were 
sighted in 1643 by the Dutch navigator Abel 
Tasman, who called them Middleburg and 
Pylstaert, respectively. ’Eua (34 square miles 
[88 square km]) is hilly, and its inhabitants 
depend economically upon its forests. The 
smaller and nearly uninhabited ’Ata, rising to 
an extinct volcanic peak of 1,165 feet (355 
m), has guano deposits. Both islands produce 
some copra. Minor islands of the group in­
clude ’Atata, ’Euaiki, Kalau, and Kanatea. 
Pop. (1986) 63,614.
Tongcheng (China): see T’ung-ch’eng.
Tongeren (Flemish), French tongres, mu­
nicipality, Limburg province, northeastem Bel- 
gium, on the Geer (Jaar) River, northwest of 
Liège. Important in Roman times as Aduatu- 
ca Tungrorum, Capital of the Germanic Tun- 
gri tribe, it was the centre of a revolt against 
Rome in 54 bc. The oldest city in Belgium, it 
was the seat of a bishopric by the 4th Century. 
In its stormy past it was sacked by the Salie 
Franks in the 4th Century, by Attila in 451, by 
the Normans in 881, by the duke of Brabant 
in 1212, and by the French in 1677.

Situated in the fertile Hesbaye region, it is a 
market for fruit (apples, cherries, plums) and 
cattle. The city’s industries process food and 
manufacture fertilizer and agricultural ma­
chinery.
Remnants of the Roman walls and the me­

dieval defenses survive. The Church of Our 
Lady (1240) has Romanesque cloisters, and 
there is a béguinage (retreat for secular nuns). 
There are several old castles in the area, no­
tably Ouden Biesen, Betho, and Hex. The 
town hall (1737) is an example of the style 
mosan (a regional style of metalwork which 
flourished in the Meuse River valley). Pop. 
(1983 est.) mun., 26,162.
Tonghua (China): see T’ung-hua.
Tongliao (China): see T’ung-liao.
Tongling (China): see T’ung-ling.
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Tongsa Dzong, town, fortress, and monas­
tery, central Bhutan, in the Himalayas on the 
Tongsa (or Mangde) River, about 5,500 feet 
(1,700 m) above sea level. It was the headquar­
ters of the first hereditary maharaja of Bhutan 
and the historie seat of power over central and 
eastem Bhutan. The dzong (fortress, or cas­
tle) guards the main east-west route through 
the mountains. It houses a large number of 
state-supported monks of the Buddhist ’Brug- 
pa order, as well as government officials. Pop. 
(latest est.) 5,000.
tongue, in most vertebrates, an organ, capa- 
ble of various muscular movements, located 
on the floor of the mouth. In some animals 
(e.g., frogs) it is elongated and adapted to 
capturing insect prey. The tongues of certain 
reptiles function primarily as sensory organs, 
whereas cats and some other mammals use 
their tongues as instmments for grooming and 
cleaning. In mammals the tongue aids in cre- 
ating negative pressure within the oral cavity

Tongue
Drawing by Charles Joslin

that enables sucking, and it is an important 
accessory organ in chewing and swallowing; it 
is also a major bearer of taste buds and, in 
humans, an aid to speech.

For depiction of the tongue in human 
anatomy, shown in relation to other parts of 
the body, see the colour Trans-Vision in the 
propaedia: Part Four, Section 421.

The mammalian tongue consists of a mass of 
interwoven, striated muscles interspaced with 
glands and fat and covered with mucous mem­
brane. In humans the front tips and margins 
of the tongue usually touch the teeth, aiding 
in swallowing and speech. The top surface, or 
dorsum, contains numerous projections of the 
mucous membrane called papillae. They con­
tain taste buds sensitive to food flavours and 
serous glands that secrete some of the fluid 
in saliva, a substance that moistens the oral 
cavity and helps lubricate food particles. The 
base, or upper rear portion, of the tongue has 
no papillae, but aggregated lymphatic tissue 
(lingual tonsils) and serous and mucus-secret- 
ing glands are present. The inferior, or under, 
surface leads from the tip of the tongue to 
the floor of the mouth; its mucous membrane 
is smooth, devoid of papillae, and purple in 
colour from the many blood vessels present. 
The root, the remainder of the underside that 
lies on the mouth’s floor, contains bundles of 
nerves, arteries, and muscles that branch to 
the other tongue regions.

Nerves from the tongue receive Chemical 
Stimulation from food in solution that gives 
the Sensation of taste. There are four fun­
damental taste sensations, which derive from 
receptors that have specific topographical dis- 
tribution: salt and sweet at the tip of the 
tongue, bitter at the base, and acid or sour 
along the borders. The total flavour of a food 
comes from the combination of taste, smell, 
touch, texture or consistency, and temperature 
sensations. Small taste buds situated on the 
tongue’s dorsum are generally responsible for 
transmitting flavour sensations to the nervous 
system.
Among the disorders to which the tongue is



Tongue River 842

subject are cancer, leukoplakia (white patches), 
fungus infection, congenital defects, and a va­
riety of Symptoms caused by disease elsewhere 
in the body. Surgical removal of this organ 
makes speech and swallowing difficult.
Tongue River, river rising on the eastem 
slopes of the Bighom Mountains just west 
of Sheridan, Wyo., U.S., and flowing north- 
eastward for 246 miles (396 km) to join the 
Yellowstone River at Miles City, Mont. From 
elevations of 8,000-10,000 feet (2,400-3,000 
m), it drops to low, rugged mountains and 
badlands. Below the mountains the stream 
mns through a long, narrow valley confined 
by high bluffs and terraces. Tongue River 
Reservoir in Montana, near the Wyoming bor­
der, fumishes irrigation water for downstream 
areas. Custer National Forest, east of the river 
near Ashland, Mont., occupies the centre of 
the drainage basin. The Northern Cheyenne 
Indian Reservation lies along the banks of the 
river in the area west of Ashland.
tongue-tie, also called ankyloglossia, con­
genital shortening of the flap of mucous 
membrane (frenum) beneath the tongue, a 
condition that sometimes interferes with pro- 
trusion of the tongue. The name comes from 
the belief, of folk origin, that the anomaly is 
the cause of speaking or feeding difficulties. 
Medical studies suggest that such shortening 
of the frenum is a normal Variation that does 
not interfere with either feeding or speaking 
and usually needs no treatment.
tongues, gift of, also called glossolalia 
(Greek glössa, “tongue”; lalia, “talking”), ut- 
terances approximating words and speech, 
usually produced during States of intense re­
ligious excitement. The vocal organs of the 
speaker are affected, the tongue moves with­
out the conscious control of the speaker, and 
unintelligible speech pours forth. According to 
religious interpretations of the phenomenon, 
the speaker is considered to be possessed by 
a supematural spirit, in conversation with di­
vine beings or the channel of a divine procla- 
mation. Glossolalia occurred in some of the 
ancient Greek religions and in various primi­
tive religions. There are references to ecstatic 
speech in the Old Testament (I Samuel 10:5— 
13, 19:18-24; II Samuel 6:13-17; I Kings 
20:35-37), and in Christianity it has occurred 
periodically since the beginning of the church.

Glossolalia first occurred among the follow­
ers of Jesus at Pentecost (Acts 2) when “they 
were all filled with the Holy Spirit and began 
to speak in other tongues, as the Spirit gave 
them utterance” (Acts 2:4). The apostle Paul 
referred to it as a spiritual gift (I Corinthians 
12-14) and claimed that he possessed excep- 
tional ability in that gift (I Corinthians 14:18). 
The account in Acts (4:31, 8:14-17, 10:44-48, 
11:15-17, 19:1-7) indicates that in the begin­
ning of the Christian church the phenomenon 
reappeared wherever conversion and commit- 
ment to Christianity occurred. Paul urged re- 
straint in the practice, however, since such a 
spectacular spiritual gift could be abused. Ed- 
ification, as opposed to personal satisfaction, 
was set as the test of acceptable glossolalia.

The greatest emphasis upon the gift in the 
early church was made by followers of the 
2nd-century prophet Montanus. His excom- 
munication about 177 and the later decline of 
the sect probably contributed to a climate of 
opinion unfavourable to speaking in tongues, 
and the practice declined.
During later church history, glossolalia oc­

curred in various groups. In modern times, it 
occurred during various Protestant revivals in 
the United States in the early 20th Century. 
These revivals resulted in the establishment of 
many Pentecostal churches, which in the late 
20th Century had more than 8,000,000 mem­

bers. During the 1960s speaking in tongues 
also occurred in some of the older Christian 
churches, including the Roman Catholic, An- 
glican, and Lutheran churches.

In addition to the religious interpretations 
o f glossolalia as a supernatural occurrence, 
various psychological interpretations have at­
tempted to explain it as a natural occurrence. 
It has been suggested that it is a charlatan’s 
technique; a neurotic or psychotic Symptom; 
a form o f epilepsy; or, most commonly, a 
hypnotic phenomenon resulting from religious 
excitement.
Tongwen guan (Chinese school): see T’ung- 
wen kuan.
Tongzhi (Chinese emperor): see T’ung-chih.
tonic, also called keynote, in music, the 
first note of the diatonic scale. It is the most 
important degree of the scale and dominates 
both melody and harmony. See tonality.
Tönisson, Jaan (b. Dec. 22, 1868—d. 1941 
or after), Estonian statesman, lawyer, news­
paper editor, and civic leader, who opposed 
Russian (tsarist and communist) domination 
of his country.
In 1905, after a revolution had broken out in 

Russia, Tönisson founded the National Lib­
eral Party in Estonia and in 1906 sat in the 
first Russian Duma (legislative assembly). Al­
though he was expelled from Estonia by the 
Bolsheviks late in 1917, he took part in ne- 
gotiations for Allied recognition of Estonian 
independence. During his term as prime min­
ister (1919—20), Estonia, having repulsed the 
Red Army, obtained favourable peace terms 
from the Soviet Union. He later served Esto­
nia as president (1927-28, 1933) and foreign 
minister (1931-32). Arrested by Soviet occu­
pation forces in 1940, he was last heard of in 
a Tartu jail the following year.
Tonk, town, Rajasthan state, northwestem 
India, lying just south of the Banäs River. 
The old walled town and Capital of the former 
princely state of Tonk was founded in 1643 
and lies on the slopes of a small hill range. 
Just south are the fort and newer sectors. 
Tonk is the district’s chief agricultural mart 
and manufacturing centre. Cotton weaving, 
wool carding, leather tanning, and felt-handi- 
craft production are the chief industries. The 
town has several hospitals and gardens and a 
government college affiliated with the Univer­
sity of Räjasthän.

The surrounding region consists mainly of 
a flat, open tract with scattered rocky hill 
ranges. Jowar (sorghum), wheat, gram, com 
(maize), cotton, and oilseeds are the chief 
crops. There are poultry farms and fisheries; 
mica and beryllium deposits are worked. The 
former princely state consisted of six separate 
areas in Räjasthän and central India acquired 
by the Pathän chieftain Amir Khän between 
1798 and 1817. It became part of the state of 
Räjasthän in 1948. Pop. (1981) 77,653.
Tonkawa, nearly extinct North American In­
dian people of south-central Texas whose lan­
guage is considered by some to belong to the 
Coahuiltecan family and by others to be a dis- 
tinct linguistic stock in the Macro-Algonquian 
phylum. Satellite groups of the Tonkawa in­
cluded the Ervipiame, Mayeye, and Yojuane. 
The Tonkawa belonged to the Plains group 
Of nomadic bison-hunting Indians and lived 
in scattered villages of tepees. They were no­
table warriors; among their offensive weapons 
were firearms, bows and arrows, and spears. 
In battle they wore leather jackets and caps 
decorated with homs and brilliant plumage. 
At one time or another the Tonkawa fought 
most of their neighbours, from the Apache to 
the Caddo. They had a reputation for canni- 
balism. After 1770, when their relations with 
the Spanish became friendly, they obtained 
firearms in exchange for tallow, deerskins, and 
buffalo robes.

For a time they had friendly relations with 
the Texans. In 1858 they were employed as 
scouts against the Comänche and Wichita. In 
1859, however, the Tonkawa were removed 
north from the Brazos River reservation to 
Indian Territory (present-day Oklahoma).
The Tonkawa population of perhaps 1,500 

at the time of their first European contact 
(1691) decreased as a result of warfare and 
disease; by the late 20th Century the Tonkawa 
reservation in Oklahoma was reported to have 
a total population of about 60.
Tonkin, also spelled tongking , northern 
Vietnam during the French colonial period. 
The term Tonkin was never officially used by 
the Vietnamese to describe their country.

Tonkin was centred on the densely populated 
and intensively cultivated Red River delta. It 
lay north of the Ma River, Ninh Binh being 
its southemmost major town, and extended 
northward to China’s southem border.
Northern Vietnam has a long history of strug- 

gles between feudal rivals. It became a French 
protectorate in 1883 after years of dispute be­
tween the French and Chinese govemments 
regarding its suzerainty, which altemated for 
centuries between the Vietnamese kingdonis 
and imperial China. Strongly influenced by 
the Chinese throughout its history, it was the 
chief focus of anti-French fighting after World 
War II.
Toiikin, Gulf of, northwest arm of the South 
China Sea, bounded by China (north and east), 
Hainan Island (east), and northern Vietnam 
(Southwest and north). The gulf is 300 miles 
(500 km) long and 150 miles (250 km) wide, 
with a maximum depth of 230 feet (70 m). 
The main shipping route is via the Hainan 
Strait, lying between China and Hainan Is­
land. The gulf receives the Red River, and its 
main ports include Ben Thuy and Haiphong 
in northern Vietnam and Pei-hai (Pakhoi) in 
China.

The report of North Vietnamese torpedo 
boats firing on two U.S. destroyers in 1964 re­
sulted in the U.S. Congress adopting the Gulf 
of Tonkin Resolution to support increased 
American involvement in the Vietnam War. 
In 1972 the gulf was the scene of increased 
naval activity when the U.S. Navy mined the 
entrances to North Vietnamese ports.
Tonkin Resolution: w G u lfo f  Tonkin Res­
olution.
Tonle Sap, Khmer bceng tönlé sab, nat­
ural floodplain reservoir, central Kampuchea 
(Cambodia). It is drained during the dry season 
by the Sab River (Tönlé Sab), 80 miles (130 
km) long, across the muddy Véal Pöc plain 
southeastward to the Mekong River. Called 
by the French Grand Lac (Great Lake), it is 
fed by numerous erratic tributaries and also 
by the Srêng and Sên rivers, perennial north- 
em tributaries. Many of the lake and river 
tributaries were dammed after 1975. During 
the June-to-November monsoonal regime, the 
swollen Mekong reverses the southeastward 
flow of the Sab River, which increases Tonle 
Sap’s area from about 1,050 square miles 
(2,700 square km) to about 4,000 square miles 
(10,360 square km); its depth also increases 
from 3-10 feet (0.9-to 3 m) to 30-45 feet (9- 
14 m), permitting vessels with 9 feet (3 m) 
of draft to navigate it up through the various 
tributaries, on which are situated the towns 
of Kampong Thum (Kompong Thom), Siern- 
réab, Bätdämbäng (Battambang), and Poüth- 
Isät (Pursat). During the rainy season its width 
increases from about 22 miles (35 km) to 65 
miles (105 km). At low water it is little more 
than a reed-infested swamp, with channels for 
fishing craft. The lake, the largest freshwater 
body in Southeast Asia, supports a large carp- 
breeding and carp-harvesting industry, with 
numerous floating fishing villages. The fer­
mented and salted fish are staples of the Kam- 
puchean diet.



tonnage, in shipping, the total number of 
tons registered or carried, or the total carrying 
capacity.
Gross tonnage is a measurement of total 

capacity expressed in Volumetrie tons of 100 
cubic feet; it is calculated by adding the un- 
derdeck tonnage and the internal volume of 
tween-decks and deck space used for cargo. 
The measurement is used in assessing har- 
bour dues and canal transit dues for merchant 
ships.
Deadweight tonnage is a measurement of to­

tal contents of a ship including cargo, fuel, 
crew, passengers, food, and water aside from 
boiler water. It is expressed in long tons of 
2,240 pounds (1,016 kilograms).
Displacement tonnage is used to dehne the 

size of naval ships. It refers to the weight of 
the volume of water displaced by a vessel in 
normal seagoing condition.
tonnage and poundage, two subsidies 
granted since medieval times to the English 
crown by Parliament. Tonnage was a fixed 
subsidy on each tun (cask) of wine imported, 
and poundage was an ad valorem (proportion­
al) tax on all imported and exported goods. 
Though of separate origin, they were granted 
together from 1373 and were used for the pro­
tection of trade at sea. From 1414 they were 
customarily granted for life to each successive 
king.

Prior to the Etiglish Civil War (1642-51), 
their collection became an important issue in 
the constitutional struggle between Charles I 
and Parliament. The Parliament of 1625 had 
voted the subsidies to Charles for one year 
only; when the King later collected them with­
out its consent, the Commons in 1629 passed 
two resolutions forbidding their collection and 
payment. In 1641, when the Long Parliament 
granted them for two months, it declared their 
levying to be illegal without Parliament’s con­
sent. At the Restoration of Charles II in 1660, 
they were again granted for life to the crown 
and under Anne and George I were made 
perpetual and mortgaged to the public debt. 
They were finally abolished in 1787.
Tönnies, Ferdinand (Julius) (b. July 26, 
1855, near Oldenswort, Schleswig—d. April 9, 
1936, Kiel, Gèr.), German sociologist whose 
theory reconciled the organic and social-con- 
tract conceptions of society.

A teacher at the University of Kiel from 1881, 
Tönnies was best known for Gemeinschaft und 
Gesellschaft (1887; Community and Society, 
1957). He was well known in Great Britain for 
his English-language editions of writings by 
the 17th-century philosopher Thomas Hobbes. 
Tönnies’ conception of will was central to his 
sociological theory. He identified Wesenwille 
(natural will), which involves a judgment of 
the intrinsic value of an act rather than its 
practicality and which varies in degree of ra- 
tionality, and Kürwille (rational will), which 
is a conscious choice of means to a specific 
end. In his view, Wesenwille is manifested 
in Gemeinschaft (community), which is main- 
tained by traditional rules and a universal 
sense of solidarity and which fits the organic 
theory of social union . Gemeinschaft tends 
to change into the Kürwille-based Gesellschaft 
(society), in which rational self-interest is the 
stronger element. Gesellschaft must be held 
together by deliberately formulated prescrip- 
tions and may be explained in terms of the 
social-contract theory. In practice, all societies 
show elements of both kinds of will, because 
man’s conduct is neither wholly instinctive 
nor wholly reasoned.

Although Tönnies disavowed totalitarianism 
(including Nazism in his own country) and 
found some degree of voluntarism in all so­
cial relationships, he believed that every social 
Organization has a collective will, presenting 
aspects of both Wesen wille and Kürwille. He 
dealt with this subject in Die Sitte (1909; Cus- 
tom, 1961) and Kritik der öffentlichen Mei­

nung (1922; “Critique of Public Opinion”). 
To him, the “public opinion” of a total soci­
ety expresses the communal will that certain 
social and political actions be performed or 
abstained from and implies the use of sanc- 
tions against dissidents.

In 1889 Tönnies, who in part owed his no­
tion of Kürwille to Thomas Hobbes, produced 
English editions of Hobbes’s Behemoth and 
Elements of Law, Natural and Politic; both 
were reissued in 1928. He also wrote Thomas 
Hobbes Leben und Lehre (1896; “Thomas 
Hobbes’s Life and Doctrine”).
tonos (Greek: “tightening”), plural tonoi, 
concept in ancient Greek music, pertaining 
to the placement of scale pattems at different 
pitches and closely connected with the notion 
of octave species (q.v.). Through transposition 
of the Greater Perfect System (comprising two 
octaves descending from the A above middle 
C to the second A below) to a higher or 
lower pitch level, each tonos causes a different 
octave species to fall within the octave e'-e 
(E above middle C to the E below), which is 
important in Greek performance. The names 
of the tonoi correspond to the names of the 
octave species that are created between e' and 
e when the tonoi are used. In effect, a tonos 
can cause the octave species hearing its name 
to fall within the e'-e octave. For example, 
when the Greater Perfect System is begun on 
the pitch b' (rather than a', as in the ab­
stract), the octave species falling between e' 
and e is the Phrygian; hence, the tonos is also 
Phrygian. According to most modem scholars, 
the tonoi thus render the highly theoretical 
Greater Perfect System eminently practical in 
actual performance.

The concept of tonos first appeared in the 4th 
Century bc and became the subject of contro­
versy almost immediately. Aristoxenus (flour- 
ished 4th Century bc) lists 13 tonoi; Ptolemy 
of Alexandria (2nd Century a d ), 7; other the­
orists, 15. The conflicting views of the Greek 
theorists have their modern counterparts. For 
example, some scholars believe the tonoi were 
real keys in the modem sense—i.e., that they 
provided contrasting tonal centres of specific 
pitch (although the Greeks did not have an 
absolute pitch Standard). Others insist that 
the tonoi were abstract theoretical concepts or 
that they were melodie frameworks (melody 
types).
Tons berg, town and seat of Vestfold fylke 
(county), southeastem Norway, at the head of 
Tonsbergfjorden. Considered to be the oldest 
town in Norway, Tonsberg was founded c. ad  
871 and became an important trading centre. 
In the 13th Century King Häkon Häkonsson 
built his castle, Tonsberghus, there. The town 
was destroyed by fire in 1536 and only in 
the 18th and 19th centuries did it become a 
major port and one of Norway’s major ship­
ping and whaling centres. Until the late 1960s 
it was Norway’s third largest maritime town. 
Tonsberg remains an industrial and shipping 
centre, with such diverse concerns as metal 
shops, shipyards, paper mills, leather process­
ing, and breweries; it is noted especially for its 
silverware. Tourist sites inciude mins of the 
Tonsberghus, St. Michael’s Church (c. 1150), 
the Royal Castle (1276), Sem Church (c. 
1100), and the Vestfold Museum. Pop. (1983 
est.) mun., 8,921.
tonsil, small mass of lymphatic tissue located 
in the wall of the pharynx at the rear of the 
throat of man and other mammals. In man 
the term is used to designate any of three sets 
of tonsils, most commonly the palatine ton- 
sils. These are a pair of oval-shaped masses 
protruding from each side of the oral phar­
ynx behind the mouth cavity. The exposed 
surface of each tonsil is marked by numerous 
pits that lead to deeper lymphatic tissue. De­
bris frequently lodges in the pits and causes 
inflammation, a condition called tonsillitis.

843 tonsure

The function of the palatine tonsils is thought 
to be associated with preventing infection in 
the respiratory and digestive tracts by produc­
ing antibodies that help kiil infective agents. 
Frequently, however, the tonsils themselves 
become the objects of infection, and surgical 
removal (tonsillectomy) is required. Usually, 
children are more prone to tonsillitis than 
adults, for the stmctures tend to degenerate 
and decrease in size as one gets older.
Another major tonsillar pair is the pharyn­

geal tonsils, more commonly known as ade- 
noids. These are diffuse masses of lymphatic 
tissue located on the top wall of the nasal 
pharynx. Enlargement of these tonsils may 
obstruct breathing through the nose, interfere 
with sinus drainage, and lead to sinus and 
middle ear infections. When the nasal res­
piratory passage is blocked, mouth breathing 
becomes necessary. Continued mouth breath­
ing puts stress on the developing facial bones 
in children and may cause facial deformities. 
Surgical removal, offen in conjunction with 
a tonsillectomy, is frequently recommended 
in children. The adenoids tend to decrease in 
size during adulthood.

The third pair of tonsils are the lingual ton­
sils, aggregations of lymphatic tissue on the 
surface tissue at the base of the tongue. The 
surface of this tonsil has pits leading to lower 
lymphatic tissue as in the other two tonsil 
types, but these pits are effectively drained by 
small glands (mucous glands), and infection is 
rare.
tonsillitis, inflammatory infection of the ton­
sils caused by invasion of the mucous mem­
brane by microorganisms, usually hemolytic 
Streptococci or viruses. The Symptoms are sore 
throat, difficulty in swallowing, fever, malaise, 
and enlarged lymph nodes on both sides of 
the neck. The infection lasts about five days. 
The treatment includes bed rest until the fever 
has subsided, isolation to protect others from 
the infection, and warm throat irrigations or 
gargles with a mild antiseptic solution. Antibi­
otics or Sulfonamides or both are prescribed 
in severe infections to prevent complications.

The complications of acute streptococcal ton­
sillitis are proportional to the severity of the 
infection. The infection may extend upward 
into the nose, sinuses, and ears or downward 
into the larynx, trachea, and bronchi. Locally, 
virulent bacteria may spread from the infected 
tonsil to the adjoining tissues, resulting in a 
peritonsillär abscess (see quinsy). More serious 
are two distant complications—acute nephritis 
(kidney inflammation) and acute rheumatic 
fever, with or without heart involvement. Re- 
peated acute infections may cause chronic 
inflammation of the tonsils, evidenced by ton­
sillar enlargement, repeated or persistent sore 
throat, and swollen lymph nodes in the neck. 
The treatment in this case is surgical removal 
(tonsillectomy). Scarlet fever, diphtheria and 
trench mouth may also produce acute tonsilli­
tis. In diphtheria the tonsils are covered with a 
thick, whitish, adherent membrane; in trench 
mouth, with a grayish membrane that wipes 
off readily.
Tonstall, Cuthbert (English prelate): see 
Tunstall, Cuthbert.
tonsure, in various religions, a ceremony of 
initiation in which hair is clipped from the 
head as part of the ritual marking one’s en- 
trance into a new stage of religious develop­
ment or activity.

Tonsure has been used in both the Roman 
Catholic and the Eastern Orthodox churches 
on occasions of solemn personal dedication to 
God. Until it was abolished by Pope Paul VI 
(effective in 1973), tonsure was the ceremony 
by which a man was initiated into the clerical 
state and became eligible for ordination to the
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priesthood. In the Eastern Orthodox Church 
tonsure is part of the ordination of the lector 
(reader). In certain of the Eastem churches 
tonsure has also been a part of the ceremony 
admitting a man to the monastic life. The 
origins of the Christian use of this rite are not 
clear, but early Christian ascetics may have 
imitated the ancient religious practice among 
the Greeks and Semites that involved the cut­
ting of some p f the hair and offering it to a 
deity as a sign of dedication.

Man with a tonsure, detail of “The 
Madonna and Child and St. Bernard,” oil 
painting by an unknown artist, 1500; in the 
Waliraf-Richartz-Museum, Cologne
By courtesy of the Waliraf-Richartz-Museum, Cologne

Three tonsures have been more or less in use 
in the Christian churches. The Roman, or St. 
Peter’s, tonsure involved the shaving either of 
the whole head, with the exception of a fringe 
of hair supposed to symbolize the crown of 
thorns, or of a small round area at the crown 
of the head. In the Greek (Eastem, or St. 
Paul’s) tonsure the whole head was shaved, 
but the more recent practice in the Eastern 
Church has considered the tonsure adequate 
when the hair is merely shom close. In the 
Celtic tonsure (tonsure of St. John, or, in con- 
tempt, of Simon Magus) all the hair in front 
of a line drawn over the top of the head from 
ear to ear was shaved.

In Buddhism tonsure is performed as a part 
of the ceremony of ordination as a novice 
(pravrajyä ceremony) and as a monk (upasam- 
padä ceremony). Thereafter, the monk keeps 
his head and face clean-shaven. In Burma 
and Thailand most male children undergo the 
pravrajyä ceremony at about the age of eight 
or older and spend a few days or months in 
a monastery; the rite of tonsure is a principal 
part of the ceremony.
Jaina monks also cut their hair as a sign of 

renouncing the worldly life and entering the 
monkhood, traditionally, by plucking out the 
hairs one by one. Both Jaina and Buddhist 
customs are theoretically in imitation of the 
act performed by their teachers Mahävira and 
Gautama, who cut off their hair upon leaving 
their households to embark on the spiritual 
life.

In Hinduism the first tonsure undergone by 
a young boy (the ceremony of cüdäkarana) is 
one of the sarriskäras, or personal sacraments, 
that mark the boy’s transition from an infant 
to a child. It is is usually performed when 
the boy is about two years old. The Hindu 
tonsure leaves a tuft of hair (the cüda) at the 
crown of the head. Tonsure formerly marked 
other rites of passage for the Hindu, such as 
the putting on of the sacred thread or the

change of ritual status incurred by the death 
of the father (customs now largely observed 
only symbolically). Full tonsure is performed 
as part of the initiation rite into most Hindu 
ascetic orders.
Tonty, Henri de, Tonty also spelled t o n t i  
(b. 1650, Paris—d. 1704, Louisiana), French 
explorer and colonizer, companion of La Salle 
during his North American explorations.

Henri, the son of Lorenzo de Toiiti, the 
Neapolitan financier who devised the tontine 
life insurance plan, joined the French army in 
1668. Nine years later he lost his right hand in 
combat, and thereafter he wore an iron hand 
covered by a glove.

In 1678 the Prince de Conti recommended 
him to Robert Cavelier, sieur de la Salle, who 
needed assistance in his North American ex­
plorations. Tonty became La Salle’s devoted 
lieutenant, accompanying him on his retum 
to his seignory at Ft. Frontenac and overseeing 
constmction of the “Griffon,” the first ship to 
sail the upper Great Lakes. Tonty sailed on 
the “Griffon” for part of a westward joumey, 
ultimately joining La Salle at the St. Joseph 
River. He subsequently helped La Salle build 
Ft. Crevecouer (present-day Peoria) during the 
winter of 1679-80, and he was left in charge 
of the Illinois region when La Salle departed 
for Canada in the spring. Tonty was unable 
to defend the area from marauding Iroquois, 
but, although wounded by their warriors, he 
and five survivors reached the safety of Green 
Bay in late 1680.
Tonty recuperated from his wounds, and in 

June 1681 he rejoined La Salle at Michili- 
mackinac. The two then led an expedition 
southward that established a settlement at 
Ft. St. Louis on the Illinois River. The next 
year, Tonty and La Salle explored the Mis­
sissippi River to its mouth, claiming the area 
for France. La Salle left Tonty in the Illi­
nois country when he departed for France 
in 1683 to gather colonists for his ill-fated 
Louisiana venture. Three years later, Tonty 
led an unsuccessful expedition down the Mis­
sissippi River in a vain search for his missing 
commander. He then returned to Illinois to 
assist in colonization and fur trading. In 1700 
he joined the Louisiana settlement of Pierre 
Le Moyne, sieur dTberville, and served him 
faithfully until his death.
Tooele, city, seat of Tooele County, north 
central Utah, U.S., 32 mi (52 km) Southwest 
of Salt Lake City. Settled in 1849, it was a 
centre for mining operations in the 1860s and 
1870s after rich silver and gold veins were 
discovered in the nearby Oquirrh Mountains. 
Its name may refer to Tuilla, a local Indian 
chief, or to the abundant tules, or bulmshes, 
that grew by the local springs. The city is 
a rail and trading centre with smelting and 
mining (silver, lead, and copper), agriculture 
(grains and sugar beets), and defense installa- 
tions (Tooele Army Depot, Dugway Proving 
Grounds, and the Deseret Chemical Depot) 
as the economic mainstays. A tunnel (con­
structed 1937-42) extends 4 mi east through 
the Oquirrh Mountains to mines in Bingham 
Canyon. Several ghost towns, notably Mercur, 
and one of the world’s largest open-cut cop­
per mines are nearby. Inc. 1853. Pop. (1980) 
14,335.
Tooke, John Home, original name j o h n  
h o r n e  (b. June 25, 1736, London—d. March 
18, 1812, Wimbledon, Surrey, Eng.), radical 
politician, one of the most effective English 
agitators for parliamentary reform and free­
dom of dissent in the late 18th Century. He 
attacked the powerful Whig magnates but 
stopped short of advocating democracy.

Born John Horne, the son of a poultry 
dealer, he assumed (1782) the additional sur- 
name Tooke to honour his friend and bene- 
factor William Tooke. He graduated from 
Cambridge University and, in 1760, became

Horne Tooke, detail of a painting by 
T. Hardy, late 18th Century; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

a vicar. In 1769 he helped the embattled 
radical John Wilkes found the Society for 
the Supporters of the Bill of Rights, but two 
years later he broke with Wilkes and created 
his own Constitutional Society to agitate for 
parliamentary reform and self-govemment for 
the American Colonies.

Home Tooke’s outspoken support of the 
colonists led to his conviction and imprison- 
ment (1778) on a charge of seditious libel. 
From 1782 to 1785 he rallied public sup­
port behind William Pitt’s unsuccessful at­
tempts to obtain reforms of Parliament. When 
the revolutionary events in France prompted 
the British government to suppress radicals, 
Home Tooke was arrested in May 1794 and 
charged with high treason. Six months later he 
was acquitted by a London jury. The radical 
movement was dispersed by the end of the 
Century, but he gained a seat in Parliament in 
1801.
An enthusiastic philologist, Home Tooke 

was among the first to regard language as a 
product of historical development rather than 
as a fixed stmcture. M.C. Yarborough’s John 
Horne Tooke was published in 1926.
Tooke, Thomas (b. Feb. 29, 1774, Kron- 
shtadt, near St. Petersburg, Russia—d. Feb. 
26, 1858, London), British financier and 
economist who championed free trade.

Tooke was in business throughout most of 
his adult life, beginning in St. Petersburg at 
the age of 15 and finally retiring as govemor 
of the Royal Exchange Assurance Corpora­
tion in 1852. He often gave evidence before 
Parliament on economic matters. In 1821 
he helped found the Political Economy Club 
with such prominent British economists as 
Ricardo, Malthus, Mill, and others.
Tooke provided a major contribution to 

British monetary debates in the first half of the 
19th Century. He began as a supporter of the 
Bullion Report of 1810, which recommended 
a retum to the gold Standard and convertibility 
of the note issue; he subsequently defended the 
resumption of convertibility against the charge 
that it had caused depression. His works High 
and Low Prices (1823) and Considerations on 
the State of the Currency (1926) traced the 
causes of low prices to underlying cyclic con­
ditions. He continued work along these lines 
in his monumental History of Prices, 6 vols. 
(1838-57), in the last two volumes of which 
he collaborated with William Newmarch.

Although Tooke’s support of the gold Stan­
dard remained unwavering, his study of prices 
led him gradually to the view that bank- 
created money is a result and not a cause of 
price changes. Thus, unlike the other bullion- 
ists and in contrast to his earlier views, Tooke 
opposed the Bank Charter Act of 1844 which 
greatly limited the discretiön of the Bank of 
England over the supply of currency. Tooke 
held that its rigid limits neglected deposits, 
caused damaging fluctuations in the rate of 
interest, and relied upon a false cause-ef- 
fect relationship, i.e., the amount of currency 
which could not be over-issued if convertible, 
depended upon the prevailing prices.



tooi, an instrument for making material 
changes on other objects, as by cutting, shear- 
ing, striking, rubbing, grinding, squeezing, 
measuring, or other process. A hand tooi is 
a small manual instrument traditionally op­
erated by the muscular strength of the user; 
a machine tooi is a power-driven mechanism 
used to cut, shape, or form materials such as 
wood and metal. Tools are the primary means 
by which human beings control and manipu- 
late their physical environment.

A brief treatment of tools follows. For füll 
treatment, see macropaedia: Tools.

Dating back to approximately 2,600,000 
years ago, the beginning of the Paleolithic Age, 
the earliest known tools consisted of variously 
sized examples of the pebble tooi, or chopper. 
The chopper is thought to be the first tooi 
made and used by human beings. The chop­
per typically consisted of a water-worn, fist- 
sized rock, which had been chipped away at 
one end to create a roughly serrated edge. It 
was used for Paleolithic man’s most urgent 
necessity, cutting through the skin and sinews 
of the animals he hunted. The chopper was 
the only tooi used by humanity for almost
2,000,000 years, until the appearance of the 
hand axe, a superior version of the chopper. 
In this tooi the entire surface of the rock was 
worked. Because both faces were chipped, the 
edge of the hand axe was considerably sharper 
than that of the earlier chopper.

About 110,000 years ago, Neanderthal man 
evolved. An excellent toolmaker, Neanderthal 
man used many different types of hand axes, 
as well as the first borers, knives, and spears. 
The heavily serrated blades were sawlike, al- 
lowing them to be used for carving and cutting 
hom, bone, and wood.

Cro-Magnon man, the first modern man, 
appeared about 35,000 years ago and brought 
into existence new types of tools. Chief among 
these were the burin, or graver, this being a 
strong, narrow-bladed flint able to scrape nar­
row incisions into bone, which made possible 
the manufacture of needles, hooks, and pro- 
jectiles. The most significant later innovation 
of the period was hafting, or the fitting of 
a handle to a tooi. Knives without handles 
are merely awkward, but axes or hammers 
without them are almost impossible to use 
effectively.

The Neolithic Period began about 7000 bc, 
when the first ground and polished tools 
were made. Grinding stone tools makes them 
stronger and gives them an even cutting edge; 
the growth of ground tools enabled Neolithic 
axe-wielders to clear forests for agriculture, 
fuel, and shelter. Three thousand years later, 
however, the stone axes of the Neolithic Pe­
riod began to give way to the first tools made 
from metal, usually beaten copper. Centuries 
later, people leamed how to smelt copper and, 
much afterward, iron, and the use of metal 
tools spread throughout the world. For the 
first time, tools with designs approximating 
current usage were made, largely because the 
relative ease of ironworking made it possible 
for individuals to have specialized tools for 
particular tasks.

Modem hand tools were developed in the 
period after 1500 bc. They are now generally 
considered in the following classes: percussive 
tools, which deliver blows (the axe, adz, and 
hammer); cutting, drilling, and abrading tools 
(the knife, awl, drill, saw, file, chisel, and 
plane); the screw-based tools (screwdrivers and 
wrenches); measuring tools (mier, plumb line, 
level, square, compass, and chalk line); and 
accessory tools (the workbench, vise, tongs, 
and pliers).

With the invention of the steam engine in 
the 18th Century, mankind discovered how to 
drive tools mechanically. In particular, ma- 
chine-driven tools became necessary to man­
ufacture the parts for the machines that now 
made goods formerly produced by hand. Most 
common machine tools were designed by the

middle of the 19th Century. Today, scores 
of different machine tools are used in the 
workshops of home and industry. These are 
frequently classified into seven types: turning 
machines; shapers and planers; power drills; 
milling machines; grinding machines; power 
saws; and presses.
The most fundamental of all seven is the 

horizontal metal-turning machine called the 
lathe, which is employed in a vast number of 
turning, facing, and drilling operations.

Shapers and planers use single-point tools 
to machine flat surfaces. Shapers move the 
cutting tooi back and forth over the mate­
rial, peeling away the surface, whereas plan­
ers have stationary tools, and the surface is 
moved to encounter them. Power drills are 
usually known as drill presses and have a twist 
drill that cuts holes in metal and other sub­
stances. They can also be used for many of 
the countersinking, boring, tapping, and other 
purposes for which lathes are frequently used.

Milling machines have rotating cutting sur­
faces that abrade substances with which they 
come into contact. In Standard milling ma­
chines, a sliding table with a workpiece on top 
is pushed against the whirling cutter. Grind­
ing machines function in a similar männer, 
except that the cutter is replaced by a spin­
ning abrasive disk called a grinding wheel or 
by a belt. The most accurate of all machining 
processes, grinding can create metal surfaces 
within .0001 inch (.0025 centimetre) of the 
desired dimension.

Power saws frequently consist of long thin 
moving beits or chains lined with teeth, as 
in band saws or chain saws. Presses are used 
to ram material against a hard surface; the 
surface often consists of a die, and the action 
of the press is to stamp out metal or plastic 
beaten into the shape of the die.

Some materials and metal alloys are too 
hard or too brittle to be machined by conven­
tional tools; for these materials, several non- 
conventional methods have been devised. In 
electron- or ion-beam machining, a stream of 
highly energized electrons or ions is directed 
against the workpiece. In electrical-discharge 
and electrochemical machining, an electrical 
charge passing through a liquid medium across 
a tiny gap dissolves material from the work­
piece. In ultrasonic machining a vibrating tooi 
causes a liquid abrasive medium to remove 
material. Other nonconventional methods are 
laser, plasma-arc, Chemical, photochemical, 
and water-jet machining.

Automatic machine tools can produce parts 
repetitively without operator assistance. Com­
puter numerical control creates fully auto­
matic machine-tool Systems by feeding the 
machines instructions that have been reduced 
to digital or numerical values.
tooi and die making, the industrial art of 
manufacturing stamping dies, plastics molds, 
and jigs and fixtures to be used in the mass 
production of solid objects.

The fabrication of pressworking dies consti- 
tutes the major part of the work done in tooi 
and die shops. Most pressworking dies are 
utilized in the fabrication of sheet-metal parts 
that range in size from the finger stop on a 
dial telephone to the panels of an automobile 
body. Each pressworking die consists of two 
sections, called punch and die, or male and 
female. Both sections are mounted firmly in 
an electrically or hydraulically driven press. 
In a working cycle the press ram, on which 
the male section is mounted, descends into 
the fixed female section. Any metal inter- 
posed between the sections is cut or shaped to 
a prescribed form. Like the dies, the presses 
range in size from extremely small to gigantic. 
A bench press is often small enough to be 
picked up manually; but the press that stamps 
out the roof of a car is generally about three 
stories high and capable of exerting tons of 
force.
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The tooling involved in plastic molding is 
quite similar to that of stamping dies. The 
principal difference is that stamping requires 
force, while molding does not. In plastic mold­
ing, two units are required whose design is 
such that, when brought together, they make 
up a system of closed cavities linked to a cen­
tral orifice. Liquid plastic is forced through 
the orifice and into the cavities, or molds, and 
when the plastic solidifies, the molds open 
and the finished parts are ejected.

The development of modem tools and dies 
can be traced to the American inventor and 
manufacturer Eli Whitney, who first imple- 
mented the concept öf the planned manufac­
turing of interchangeable parts. Each part was 
manufactured to prescribed dimensions with 
the aid of tooling, so that the highly skilled 
craftsmen previously required for manufactur­
ing were no longer needed since no additional 
fitting or selective assembly of the parts was 
necessary. Whitney’s tooling consisted of tem- 
plates (tool-guiding pattems) and rudimentary 
fixtures—the antecedents of today’s tools and 
dies—and he successfully demonstrated the 
feasibility of manufacturing interchangeable 
parts by mass-producing firearms for the War 
of 1812.

The successful introduction of interchange­
able parts and the development of machine 
tools, both in the 19th Century, brought 
the modem machine shop into being. Then, 
as now, the independent machine shop was 
called a job shop, which meant that it had no 
product of its own but served large industrial 
facilities by fabricating tooling, machines, and 
machinepart replacements. Eventually, some 
machine shops began to specialize in tooling 
to the exclusion of other work.

The development of the power press gave 
rise to a demand for another form of tool­
ing, the press die, the function of which is 
to cut and form sheet metal into predeter- 
mined shapes and configurations. The work 
of fabricating press dies is similar to, but not 
identical with, that öf producing jigs, fixtures, 
and other tooling, which led to many of the 
specialized machine shops labeling themselves 
tooi and die shops. The 20th-century devel- 
opments of die casting and injection molding 
have brought about the demand for still other 
forms of tooling—the dies used in die cast­
ing and plastic molding. The making of these 
tools has also been taken over by the tooi and 
die shops.

In the second half of the 20th Century, how­
ever, the traditional tooi and die shop was 
gradually replaced by specialized job shops 
that produce only one form of tooling. This 
trend can be attributed to the growing sophis- 
tication of tooling, for shops with the skills and 
equipment necessary to fabricate one form of 
tooling are seldom equipped for another. Even 
the single form of toolmaking called diemak- 
ing is becoming specialized; some shops now 
limit themselves to dies for special applica­
tions, such as automotive body dies.
Toombs, Robert A(ugustus) (b. July 2, 
1810, Wilkes County, Ga., U.S.—d. Dec. 15, 
1885, Washington, Ga.), American Southem 
antebellum politician who tumed ardently se- 
cessionist, served briefly as Confederate secre­
tary of state, and later sought to restore white 
supremacy in Georgia during and after Re­
construction.

Bom into a wealthy planter family, Toombs 
entered and withdrew from the University 
of Georgia before graduating in 1828 from 
Union College in Schenectady, N.Y. Admit- 
ted to the bar in 1830, he quickly developed 
a lucrative legal practice in Washington, Ga. 
In addition, he owned a plantation and many 
slaves in southwestem Georgia.

From 1837 to 1840 and again from 1842 to
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1843, Toombs served in the Georgia legisla­
ture, establishing himself as an expert in fiscal 
matters. A Whig, he joined the U.S. House of 
Representatives in 1844. He was reelected to 
the House in 1846, 1848, and 1850.

In 1850 Toombs began to emerge as a States’ 
rights, and ultimately secession, advocate. In 
his “Hamilcar” speech, he demanded that the 
South not be denied its rights in the newly 
acquired territories. Yet he worked for pas­
sage of the Compromise of 1850 and its ac- 
ceptance in Georgia, and he helped organize 
the Constitutional Union Party in Georgia as 
a political vehicle for conservatives unhappy 
with the Whigs but not ready to support the 
secession-minded Democrats.

Running on the Constitutional Union ticket 
in 1852, Toombs won election to the U.S. 
Senate. Shortly thereafter he joined the 
Démocrats, but he remained a moderate on 
the States’ rights issue until 1860.

Not until Abraham Lincoln’s election as 
president and the failure of the Crittenden 
Compromise of 1860 did Toombs publicly 
call for secession. He led the movement for 
a Georgia convention to vote to secede from 
the Union. In 1861 he resigned from the Sen­
ate and was a delegate to the Montgomery 
convention that established the Confederacy. 
Severely disappointed at not being selected 
president of the Confederate States of Amer­
ica, he nonetheless accepted appointment by 
Jefferson Davis to become secretary of state. 
Within a few months, however, he broke with 
Davis and left the government.

In July 1861 Toombs took command of 
a Georgia brigade as a brigadier general. 
His military experience was undistinguished, 
though he did take a bullet in his left hand 
at Antietam. When no promotion followed, 
Toombs angrily resigned his commission. He 
stayed out of the war until near the end, and 
he continually criticized Davis’ leadership and 
Confederate policies—especially conscription, 
suspension of habeas corpus, and reliance 
upon credit to finance the war effort.

In May 1865 Toombs fled—by way of New 
Orleans and Havana—to London. He retumed 
to Georgia in 1867, but he refused to seek a 
pardon or take the oath of allegiance. Instead, 
he devoted himself to rebuilding his law prac­
tice and to overthrowing Radical Reconstruc­
tion in Georgia. In 1877 he broke with other 
Democrats in welcoming President Rutherford 
Hayes’s plans to end Reconstruction, and, the 
same year, he played a prominent role at the 
convention that revised the state constitution 
in favour of white supremacy.

Toombs’s last major public activity was to 
seek legislation that would give the state con­
trol over railroads and corporations.
Toomer, Jean (b. Dec. 26, 1894, Washing­
ton, D.C.—d. March 30, 1967), American 
poet and novelist.

After attending the University of Wisconsin 
and the City College of New York, Toomer 
taught briefly in the Sparta, Ga., public schools 
and then turned to lecturing and writing. 
Cane (1923; reprinted 1967) is an experimen­
tal novel which celebrates the Negro through 
the symbol of the title. It is considered his best 
work. Toomer also wrote extensively for the 
Dial and other little magazines and was the 
author of several experimental plays. In 1926 
he attended the Gurdjieff Institute in France, 
dedicated to the expansion of consciousness 
and meditation, and upon his retum led Gur­
djieff groups in Harlem and Chicago in the 
late 1920s and early ’30s. He began a similar 
institutión in Portage, Wis., in 1931. Although 
influential on black writers, only since his 
death has he been recognized as a writer of 
note, primarily for Cane.
Tooro (people): see Toro.

tooth, plural teeth, any of the hard, resis- 
tant stmctures occurring on the jaws and in 
or around the mouth and pharynx areas of 
vertebrates. Teeth are used for catching and 
masticating food, for defense, and for other 
specialized purposes.

The teeth of vertebrates represent the modi­
fied descendants of bony dermal (skin) plates 
that armoured ancestral fishes. A tooth con­
sists öf a crown and one or more roots. The 
crown is the functional part that is visible 
above the gum. The root is the unseen por­
tion that supports and fastens the tooth in the 
jawbone. The root is attached to the tooth- 
bearing bone—the alveolar processes—of the 
jaws by a fibrous ligament called the peri- 
odontal ligament or membrane. The “neck” 
of the root is embraced by the fleshy gum tis­
sue (a specialized area of mucous membrane 
that lines the mouth cavity). The shape of the 
crown and root vary among different teeth 
and among different species of animals.

The structure of teeth. All true teeth have 
the same general stmcture and consist of three 
layers. In mammals an outer layer of enamel 
(q.v.), which is the hardest tissue in the body, 
covers part or all of the crown of the tooth. 
The middle layer of the tooth is composed 
of dentine (q.v.), which is less hard than 
enamel and similar in composition to bone. 
The dentine forms the main bulk, or core, 
of each tooth and extends almost the entire 
length of the tooth, being covered by enamel 
on the crown portion and by cementum on 
the roots. Dentine is nourished by the pulp, 
which is the innermost portion of the tooth. 
The pulp consists of cells, tiny blood vessels, 
and a nerve and occupies a cavity located in 
the centre of the tooth. The pulp canal is long 
and narrow with an enlargement, called the 
pulp chamber, in the coronal end. The pulp 
canal extends almost the whole length of the 
tooth and communicates with the body’s gen­
eral nutritional and nervous Systems through 
the apical foramina (holes) at the end of the
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Human dentition in the lower jaw
From Cunningham's Textbook of Anatomy, edited by G.J. Romanes and 
published by Oxford University Press as an Oxford Medical Publication

roots. Below the gumline extends the root of 
the tooth, which is covered at least partially 
by cementum (q.v.). The latter is similar in 
structure to bone but is less hard than dentine. 
Cementum affords a thin covering to the root 
and serves as a medium for attachment of 
the fibres that Hold the tooth to the surround­
ing tissue (periodontal membrane). Gum is 
attached to the adjacent alveolar böne and to 
the cementum of each tooth by fibre bundles.

Tooth form and function. Like most other 
mammals, humans have two successive sets of 
teeth during life. The first set of teeth are called 
primary, or deciduous, ones, and the second 
set are called permanent ones. Humans have 
20 primary and 32 permanent teeth.

Primary teeth differ from permanent teeth 
in being smaller, having more pointed cusps, 
being whiter and more prone to wear, and 
having relatively large pulp chambers and 
small, delicate roots. The primary teeth begin 
to appear about six months after birth, and 
the primary dentition is complete by age 2 V2 ; 
shedding begins about age 5 or 6 and is fin­
ished by age 13. The primary teeth are shed 
when their roots are resorbed as the perma­

nent teeth push toward the mouth cavity in 
the course of their growth.

In humans the primary dentition consists of 
20 teeth— four incisors, two canines, and four 
molars in each jaw. The primary molars are 
replaced in the adult dentition by the premo- 
lars, or bicuspid teeth. The 12 adult molars of 
the permanent dentition erupt (emerge from 
the gums) behind the primary teeth and do 
not replace any of these, giving a total of 32 
teeth in the permanent dentition. The per­
manent dentition is thus made up of four 
incisors, two canines, four premolars, and six 
molars in each jaw.

Incisor teeth are the teeth at the front of 
the mouth, and they are adapted for plucking, 
cutting, tearing, and holding. The biting por­
tion of an incisor is wide and thin, making a 
chisel-shaped cutting edge. The upper incisors 
have a delicate tactile sense that enables them 
to be used for identifying objects iii the mouth 
by nibbling. Next to the incisors on each side 
is a canine, or cuspid tooth. It frequently is 
pointed and rather peglike in shape and, like 
the incisors, has the function of cutting and 
tearing food.

Premolars and molars have a series of eleva- 
tions, or cusps, that are used for breaking up 
particles of food. Behind each canine are two 
premolars, which can both cut and grind food. 
Each premolar has two cusps (hence the name 
bicuspid). The molars, by contrast, are used 
exclusively for crushing and grinding. They 
are the teeth farthest tack in the mouth. Each 
molar typically has four or five cusps. The 
third molar in humans tends to be variable 
in size, number of roots, cusp pattern, and 
eruption. The number of roots for each type 
of tooth varies from one for incisors, canines, 
and premolars to two or three for molars, 

Teeth in other animals. The teeth of many 
vertebrates have been adapted for special uses. 
Rodents have curved incisors that are set 
deep in the jaws and which grow continually 
throughout life; hares and rabbits have simi­
lar teeth. The tusks of elephants are enlarged 
upper incisors. The tusks of the walrus are en­
larged canines, as are those of the wild boar. 
In the pig thé lower incisors lie close together 
and project forward to form a digging instru­
ment. Baboons have enlarged canines for de­
fense and display. Certain snakes have hoilow 
teeth that function as needles to insert venom. 
The sawfish, the only animal with true teeth 
outside its mouth, uses the teeth on both sides 
of its snout to slash its prey. The forms, pat­
tems, and arrangements of teeth in different 
species of animals are of great importance 
in determining their phylogenetic (taxonomie) 
relationships.



Diseases of teeth and gums. Caries, or tooth 
decay, is the most common disease of the 
teeth among humans. Apart from the com­
mon cold, it is perhaps the most frequent 
disease in contemporary society. Tooth decay 
originates in the buildup of a yellowish film 
called plaque on teeth, which tends to har- 
bour bacteria. The bacteria that live on plaque 
ferment the sugar and starchy-food debris 
found there into acids that destroy the tooth’s 
enamel and dentine by removing the calcium 
and other minerals from them. Caries usually 
commences on surface enamel, especially in 
pits and fissures and between adjacent teeth. 
From the enamel the process of decay spreads 
to the underlying dentine, and may finally 
involve the tooth pulp. Aside from keeping 
the teeth clean through regulär brushing and 
flossing, tooth decay can be greatly reduced 
by the addition of fluorides to drinking water. 
Caries is treated by removing decayed dental 
tissue and replacing it with inert filling sub­
stances.
The teeth may be subject to certain irregu- 

larities in their alignment, such as an abnor- 
mality in the relationship between the teeth in 
opposing jaws (malocclusion). In a less-severe 
irregularity, one or more teeth may be out of 
alignment. Both types of problems are best 
treated early in life through the use of special 
fixed or removable appliances (i.e., braces).
Another common dental disorder is inflam­

mation of the gum, or gingivitis. It usually 
commences at or close to the gum margin, 
often between adjacent teeth. Pockets form 
between the gum and the adjacent teeth, 
sometimes penetrating deeply into the tissues. 
This leads to further infection, with inflam­
mation and bleeding from the infected gums. 
A principal cause of gingivitis is the buildup 
of plaque on teeth, which causes irritation of 
the gums and thus leads to their inflammation 
and infection.
tooth decay: see caries.
tooth shell (marine mollusk): see tusk shell.
toothed herring: see mooneye.
toothed whale, common name for members 
of the cetacean suborder Odontoceti, which 
includes the dolphin, sperm whale, narwhal, 
beluga, porpoise, and killer whale (qq.v.).
toothless whale: see baleen whale.
tooth wort, any of about 10 species of peren­
nial herbs belonging to the genus Dentaria, 
of the mustard family (Brassicaceae), native 
to northern temperate areas. The name tooth-

Cut-Ieaved toothwort (Dentaria laciniata)
Joan E. Rahn— EB Inc.

wort refers to the plant’s toothed, or scaly, 
rootstock. The four-petaled flowers, bome in 
a terminal cluster, are white, pink, or pale 
purple. Toothwort, pepperwort, or crinklewort 
(D. diphylla), native to moist woods of North 
America, bears one pair of stem leaves, each 
of which is divided into three broad leaflets. 
Cut-leaved toothwort (D. laciniata), from the 
same area, has a whorl of three stem leaves. 
Each leaf is deeply cut into three narrow, 
bluntly toothed segments.
Toowoomba, city, southeastem Queensland, 
Australia, on the Great Dividing Range. The

principal inland city in the state, Toowoomba 
is a rail and road junction, tourist resort, ser­
vice centre for Darling Downs (a livestock, 
grain, and dairying region of about 3,500,000 
acres [1,400,000 hectares]), and site of the Per- 
severence Creek Water Supply Scheme. The 
town’s industries include engineering works, 
railroad shops, and food processing. It was 
originally called The Swamps; its present name 
was probably derived from the Aboriginal 
toowoom, the name for a native melon. The 
city is well planned, with many parks, and has 
become an educational centre. Founded as a 
village in 1849, it became a town in 1858, a 
municipality in 1860, and a city in 1904. Pop. 
(1986) 71,362.
top, a toy having a body of conical, circular, 
or oval shape, often hoilow, with a point or 
peg on which it tums or is made to whirl. If 
given a knock, a spinning top will go around 
in a circle at a slant; if spun with a slant at 
the start, it will quickly stand upright until 
halted by friction. lts physical properties are 
similar to those of the gyroscope. Some tops, 
as the common peg top, are spun by means 
of a cord. Whipping tops are kept spinning 
by whips with a lash. Other tops are spun by 
a twist of the hand or the action of a spring 
or a plunger. Some hoilow tops, such as the 
thunder tops of Japan, have holes cut in them 
to produce a hum or roar.

Tops were known to the ancient Greeks, and 
the Romans constructed tops out of boxwood 
or terra-cotta. The top was known in Europe 
as early as the 14th Century, and in Shake- 
speare’s day a large village top was frequently 
kept for use in cold weather as a warming-up 
exercise.
Tops also have long been known in Asia, 

where they were made out of such natural 
materials as conch shells, gourds, nuts, bam­
boo, and stone. In Japan, top spinning has for 
centuries been a pastime of adults as well as 
of children.

Humming tops were made from small gourds 
by the Maori of New Zealand. Because of 
their loud wailing sound, they were used in 
ceremonial mouming of the dead or to avenge 
a defeated clan. During Napoleon’s time, a 
Chinese game known for centuries as Ko- 
en-gen was introduced in Europe as diablo 
and became the rage. A spool (“devil”) was 
whipped up by a cord, tossed up by the player, 
and caught again on the cord. The hexagonal 
teetotum (known to the ancient Greeks and 
Romans), marked distinctively on each on its 
six sides, has at times been used in place of 
dice.
Tops are still populär in a variety of forms—

e.g., a top of plastic and metal that plays 
choral reeds and changes colours while spin­
ning.
top moss, common species of urn moss (q.v.).
top shell, any marine snail of the family 
Trochidae (subclass Prosobranchia, dass Gas- 
tropoda), characterized by a spiral, conical 
shell. Although top shells are found from the 
intertidal zone to the deep open seas, they oc­
cur with greatest diversity in the shallow wa­
ters along rocky shores from the equator to the 
high latitudes. Species of the genera Gibbula, 
Monodonta, and Calliostoma are common 
along temperate Atlantic shores, while those of 
Tegula and Calliostoma are abundant in the 
Pacific. Tropicai top shells such as Trochus, 
Tectus, and Cittarium tend to be larger and 
more colourful than the genera from other re­
gions. All species are herbivorous, feeding on 
algae or films of spores on rock surfaces. Male 
and female organs occur in separate individ- 
uals, and fertilization is extemal, with most 
species having free-swimming larva.

The interiors of all top shells are nacreous. 
The largest species, Trochus niloticus, from 
the Indo-Pacific region, was, in fact, once ex- 
tensively fished for its lustrous mother-of-pearl
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layer, which was used in the manufacture of 
pearl buttons.
topaz, silicate mineral that is valued as a gem- 
stone. It is believed that the topaz of modem 
mineralogists was unknown to the ancients 
and that the stone called topazos was the min­
eral chrysolite or peridot. The “topaz” in the 
Old Testament also may have been chrysolite.

Topaz is an aluminum silicate contain- 
ing fluorine and has a Chemical formula of 
Al2(F,0H)2Si04. It is formed by fluorine-bear- 
ing vapours given off during the last stages of 
the crystallization of igneous rocks. It typically 
occurs in cavities in rhyolites and granite, 
in pegmatite dikes, and in high-temperature 
veins. Often associated with cassiterite, topaz 
may be useful to indicate the presence of that 
tin ore.

The finest British topaz is found in the Caim- 
gorm Mountains in the Central Highlands, 
especially at Ben a Buird, Scot. The famous 
topaz rock of the Schneckenstein, in Germany, 
yields pale yellow crystals that were formerly 
cut for jewelry. Fine topaz occurs at several 
localities in the Urals and in Siberia, U.S.S.R., 
and beautiful crystals come from Takayama 
and Tanokamiyama in Japan. Brazil is a fa­
mous locality, the well-known sherry-yellow 
crystals coming from Ouro Preto, Minas 
Gerais, where they occur in a kaolinitic ma-

Topaz from Minas Gerais state, Brazil
Lee Boltin

trix. In the United States fine topaz has been 
worked near Pikes Peak, Colo., and in San 
Diego county, Calif. Common topaz occurs in 
coarse crystals at many localities. For detailed 
physical properties, see silicate mineral (table).

Pure topaz may be colourless and, when bril- 
liant-cut, has been mistaken for diamond. It 
may also be coloured various shades of yellow, 
blue, or brown; the colour in many cases is 
unstable, and the brown topazes of Siberia are 
particularly liable to be bleached by sunlight. 
In 1750 a Parisian jeweler discovered that the 
yellow Brazilian topaz becomes pink on ex- 
posure to a moderate heat, and this treatment 
has since been extensively applied, so that 
nearly all the pink topaz occurring in jewelry 
has been heat-treated. Such “bumt topaz” is 
often known as Brazilian ruby, as is the very 
rare, natural red topaz. Cut topazes of large 
size are known, and it is said that the great 
“Braganza diamond” of Portugal is probably 
a topaz.
topazolite, yellowish andradite gamet, named 
for its resemblance to topaz. See andradite.
Topeka, city, Capital (1861) of Kansas, U.S., 
seat (1857) of Shawnee county, on the Kansas 
(Kaw) River in the east-central part of the 
state. The name Topeka is of uncertain Indian 
origin; one interpretation is “smoky hill,” and 
another is “a good place to dig potatoes.” The 
present site was chosen in 1854 by a group 
of antislavery colonists from Lawrence, led 
by Charles Robinson, a resident agent of the
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New England Emigrant Aid Company. Cyrus 
K. Holliday helped to found the city, which 
later became headquarters for the building of 
the Atchison, Topeka and Santa Fe Railway 
system, of which he was the first president. 
Before the Civil War, Topeka was the scene of 
several conflicts between the Free Soil groups 
(which opposed the extension of slavery into 
the West) and slave interests in the Kansas 
Territory, of which it was the temporary Cap­
ital (1856). The city’s economy is based on 
agriculture, manufacturing, and governmental 
services. The Menninger Foundation, an out­
standing psychiatrie training institution, has 
made Topeka a national centre for the treat­
ment of mental illness. The city is the seat of 
Washbum University of Topeka (1865) and 
of an Episcopal diocese. The State House is 
modelled after the Capitol in Washington,

State House, Topeka, Kan.
Alan Pitcairn from Grant Heilman— EB Inc.

D.C. Inc. 1857. Pop. (1980) city, 115,266; 
(1982 est.) metropolitan area (smsa), 158,000.
Topeka Constitution (1855), U.S. resolution 
that established an antislavery territorial gov­
ernment in Opposition to the existing proslav- 
ery territorial government in Kansas.

The Kansas-Nebraska Act of 1854 had 
opened the two territories to settlement under 
the “populär sovereignty” doctrine—that is, 
the settlers themselves were supposed to de- 
cide the slavery question within their borders 
without congressional intervention. As a con- 
sequence, control of the territorial government 
was crucial, and proslavery elements (largely 
“border ruffians” from Missouri) succeeded in 
establishing a proslavery legislature in Kansas.

Antislavery settlers then met at Topeka, and 
from Oct. 23 to Nov. 12, 1855, they held a 
constitutional convention. The Topeka Con­
stitution that resulted banned slavery; the 
question of admitting free blacks into the state 
was submitted to a populär vote as a separate 
issue. On December 15, antislavery Kansans 
ratified the Constitution and by a three-to-one 
margin voted to exclude free blacks from the 
territory.

On Jan. 15, 1856, a free state govemor and 
legislature were elected, thus creating two com- 
peting territorial govemments. Pres. Franklin 
Pierce condemned the Topeka government 
as an act of rebellion and committed him­
self to the support of the proslavery Kansas 
government. But the House of Representa- 
tives on July 3, 1856, voted to admit Kansas 
to statehood under the Topeka Constitution. 
The Senate blocked that move, however, and 
thereafter Kansas remained in a bloody terri­
torial limbo until admitted to the Union in 
1861.
Topelius, Zacharias (b. Jan. 14,1818, Kudd- 
näs, Russian Finland—d. March 12, 1898,

Helsinki), the father of the Finnish historical 
novel. His works, written in Swedish, are clas­
sics of Finland’s national literature.

Topelius
By courtesy of the Embassy of Finland, Washington, D.C.

Topelius joined the faculty of the University 
of Helsinki as professor of Finnish history in 
1864; he served as university president, 1875- 
78. Though he published five collections of 
lyrics, he is best known for Fältskärns berät- 
telser (1853-67; The King’s Ring and the Sur- 
geon’s Stories, 1872), a romanticized account 
of Swedish-Finnish history during the 17th 
and 18th centuries. In later years he wrote 
stories based on Finnish folktales and fairy 
tales for children. All his works have been 
translated into Finnish.
topiary, the training of living trees and shmbs 
into artificial, decorative shapes. Thickly 
leaved evergreen shrubs are used in topiary; 
the best subjects are box, cypress, and yew, 
although others—such as rosemary, holly, and 
box honeysuckle—are used with success. Top­
iary is said to have been invented by a friend 
of the ancient Roman emperor Augustus and 
is known to have been practiced in the Ist Cen­
tury a d . Earlier references to it are lacking, but 
the art probably evolved over a considerable 
period from the necessary trimming, pruning, 
and training of trees. The earliest topiary was 
probably the simple shaping of dwarf-box edg- 
ing and the development of cones, columns, 
and spires of box to give accent to a garden 
scene. This architectural use gave way early 
to elaborate representationalism; shrubs were

Topiary garden, Levens Hall, Cumbria,
Eng.
Edwin Smith

shaped, for example, into ships, huntsmen, 
and hounds.

In the 18th Century topiary was called the 
art of the tree barber; but its practitioners say 
it is, rather, the art of the tree mason and

leafage sculptor. It has always been of limited 
application in places where sculpture in stone 
was cheap or expense was no object; the best 
examples are seen not in Italy or the princely 
gardens of France but rather in England and 
The Netherlands, where suitable plants flour- 
ished and where stonework was costly. The 
fashion reached its height in England in the 
late 17th and early 18th centuries but was 
displaced with the rise of the so-called natural 
garden (see jardin anglais).

Topiary is ephemeral. Although there are 
surviving examples that are probably several 
centuries old, most traditional topiary gardens 
are replacement plantings.
Topkapi Palace Museum, Turkish top­
kapi sarayi MÜZESI, in Istanbul, collection 
of classical antiquities, manuscripts, ceramics, 
armour, textiles, and other artifacts, housed in 
the sultans’ Seraglio (Topkapi Saray). It was 
established in 1892 and later extended.

The library contains 18,000 manuscripts, 
more than 23,000 archival documents, and 
private papers of various sultans. It also con­
tains a selection of Islämic relics.
topographic map, cartographic representa- 
tion of the Earth’s surface at a level of de­
tail or scale intermediate between that of a 
plan (small area) and a chorographic (large 
regional) map. Within the limits of scale, it 
shows as accurately as possible the location 
and shape of both natural and man-made fea­
tures. Natural features include relief, which 
is sometimes mistakenly understood to be 
the sole feature characterizing a topographic 
map, and hydrographic features, such as lakes, 
rivers, etc.; man-made features include other 
characteristics of the subject area, such as 
cities, towns, villages, etc., and roads, rail- 
roads, canals, dams, bridges, tunnels, parks, 
and other features. International usage of the 
term varies; in the United States, for example, 
the term topographic is often limited to maps 
at scales of 1:500,000 or larger; in the Soviet 
Union, to scales of 1:1,000,000 or larger.
topological space, in mathematics, general- 
ization of Euclidean spaces in which the idea 
of closeness, or limits, is described in terms of 
relationships between sets rather than in terms 
of distance. Every topological space consists 
of: (1) a set of points; (2) a dass of subsets 
defined axiomatically as open sets; and (3) the 
set operations of union and intersection. In 
addition, the dass of open sets in (2) must be 
defined in such a manner that the intersection 
of any finite number of open sets is itself open 
and the union of any, possibly infinite, collec­
tion of open sets is likewise open. The concept 
of limit point is of fundamental importance 
in topology; a point p is called a limit point 
of the set S  if every open set containing p 
also contains some point (5 ) of S  (points other 
than 7 ?, should p happen to lie in S). The 
concept of limit point is so basic to topology 
that, by itself, it can be used axiomatically to 
define a topological space by specifying limit 
points for each set according to rules known 
as the Kuratowski closure axioms. Any set of 
objects can be made into a topological space 
in various ways, but the usefulness of the 
concept depends on the manner in which the 
limit points are separated from each other. 
Most topological spaces that are studied have 
the Hausdorff property, which States that any 
two points can be contained in nonoverlap- 
ping open sets, guaranteeing that a sequence 
of points can have no more than one limit 
point.
topology, branch of mathematics that deals 
with selected properties of collections of re­
lated physical or abstract elements, specifi- 
cally, those properties that endure when the 
collection undergoes distortion (as long as it 
remains intact). A lump of clay, for example, 
may be regarded as a collection of physical 
points that can be deformed (say, into a ball



or a long, thin rod) without changing topolog- 
ically.
A brief treatment of topology follows. For 

füll treatment, see m acropaedia: Geometry: 
Topology.
The influence of topology extends to almost 

every other branch of mathematics and to 
disciplines that formerly were not considered 
susceptible to mathematical treatment. For 
example, aspects of topology are closely re­
lated to symbolic logic; topology bears upon 
the design of mechanical devices, geographical 
maps, cüstribution networks, and Systems for 
planning and controlling complex activities.
Topology initially was classed as a type of 

geometry because it developed primarily from 
investigations of geometrie topics carried out 
by Leonhard Euler in the 18th Century and 
Bernhard Riemann and Henri Poincaré in the 
19th. A broadening influence originated in 
Georg Cantor’s studies of number theory and 
set theory. After the Dutch mathematician
L.E.J. Brouwer redefined the scope of topol­
ogy and established its generality early in the 
20th Century, mathematical researches began 
to make use of concepts that are evidently 
topological, but not geometrie in the older 
sense.
Poincaré’s publications are commonly re­

garded as the first systematic treatment of 
the subdiscipline called algebraic topology, in 
which algebraic procedures and concepts are 
applied to the solution of topological prob­
lems. A celebrated example from this field is 
a formula first stated by René Descartes in 
about 1635 and rediscovered in 1752 by Eu­
ler. Both men noted that for any polyhedron 
without holes, the number of vertices plus 
the number of faces minus the number of 
edges is 2. For a polyhedron with one hole, 
the same expression equals 0. These numbers 
are algebraic quantities that are unaffected by 
topological distortion; they depend only on 
the topological nature of the object.

Many problems in graph theory {q.v.), such 
as the Königsberg-bridge problem and the 
four-colour-map theorem, are considered— 
with equal validity—to be topics in algebraic 
topology.
toponymy, taxonomie study of place-names, 
based on etymological, historical, and geo­
graphical information. A place-name is a word 
or words used to indicate, denote, or identify 
a geographic locality such as a town, river, 
or mountain. Toponymy di vides place-names 
into two broad categories: habitation names 
and feature names. A habitation name denotes 
a locality that is peopled or inhabited, such as a 
homestead, village, or town, and usually dates 
from the locality’s inception. Feature names 
refer to natural or physical features of the 
landscape and are subdivided into hydronyms 
(water features), oronyms (relief features), and 
places of natural Vegetation growth (meadows, 
glades, groves).

Toponymy is concemed with the linguis- 
tic evolution (etymology) of place-names and 
the motive behind the naming of the place 
(historical and geographical aspects). Most to­
ponymy, however, has concentrated on the 
etymological study of habitation names, often 
neglecting the study of feature names and the 
motive behind the naming of the place.

Habitation and feature names are either 
generic or specific, or a combination of the 
two. A generic name refers to a dass of names 
such as river, mountain, or town. A specific 
name serves to restrict or modify the meaning 
of the place-name. Most of the world’s lan­
guages can be divided into two groups based 
on the general tendency to have the specific 
either precede or follow the generic. In En­
glish the specific usually comes first, while 
in French the specific generally follows the 
generic. The influence of other languages cre- 
ates exceptions to this generalization. The in­
fluence of French and Spanish created many

exceptions to the tendency in English in the 
United States to have the specific first. This 
is most evident in the naming of many larger 
bodies of water, such as Lake Superior, Lake 
Michigan, or Lake Champlain, that were first 
explored and settled by the French. English 
settlers migrating into these areas accepted 
the French naming convention, but since the 
French did not colonize the areas heavily, 
many of the smaller bodies of water in these 
regions were named under the English con­
vention of specific first.

Most toponymie studies have concentrated 
on the specific aspect of the place-name. The 
adjectival form of the specific is the domi­
nant place-name type in English. Prepositional 
place-names used in a descriptive sense are 
more rare in English. The City of Chicago is 
an example of the prepositional place-name, 
but in common use the preposition and the 
generic are dropped.

Toponymy also involves the study of 
place-names within and between languages. 
Studies within a language usually follow three 
basic assumptions: every place-name has a 
meaning, including place-names derived from 
personal names; place-names describe the site 
and record some evidence of human occupa­
tion or ownership; once a place-name is estab­
lished or recorded, its phonetic development 
will parallel the language’s development.

The study of place-name transfer from one 
language to another is undertaken by investi- 
gating oral and written methods of place-name 
communication. Phonetic transfer is the most 
common means of place-name transfer be­
tween languages. This involves the spoken 
transfer of a place-name from one language 
to another. Little or no knowledge of the 
language from which the place-name origi­
nated is required. A person will listen to 
the place-name spoken and then phonetically 
render the place-name in his or her own 
language, creating at best a close approxi- 
mation. Many of the early North American 
colonial place-names were transferred from 
native Indian languages in this manner. Oral 
translation requires at least some degree of 
bilingualism on the part of both parties com- 
municating the place-name. Translations of 
place-names have usually occurred with more 
important place-names or with large features. 
Many of the names of the seas of the world, 
for example, have been translated from dif­
ferent languages. Folk etymology is based on 
the sound of the place-name and is therefore 
similar to phonetic transfer. Folk etymology 
occurs when the sounds of one language will 
not easily convert to the sounds of the second 
language, as in phonetic transfer. The trans­
fer of many place-names occurred between 
French and English settlers of North America 
through folk etymology.

The dominance of etymology in toponymy 
has limited the interest in writing as a means 
of place-name transfer. As printing became 
more important over the years, place-names 
were adopted between countries and languages 
directly from maps by visual transfer. Once 
the name had been adopted by visual transfer, 
it was pronounced according to the adopting 
language’s Standards.

Toponymy can uncover important historical 
information about a place, such as the period 
of time the original language of the inhabitants 
lasted, settlement history, and population dis­
persal. Place-name study can also provide in­
sight to religious changes in an area, such as the 
conversion to Christianity. Information about 
the folklore, institutional conditions, and so­
cial conditions of a place can be understood 
as well. Linguistic information like words and 
personal names, not mentioned in literature, 
can also be found through toponymy.
Toprakkala, also spelled topraq-qal'a h , or 
toprak kale, site of a Khwärezmian walled 
city near modem Tashauz in the Uzbek So-
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viet Socialist Republic. The city was inhabited 
from about the Ist Century bc until the 6th 
Century a d , a period during which Khwärezm 
was an independent feudal state. A palace at 
Toprakkala, which may have been the Capital 
of that state, contained lifelike paintings and 
sculptures executed in a style reflecting the in­
fluence of the cultures of India, Central Asia, 
and Asia Minor.
Toprakkale, also spelled topra  kaleh , an­
cient Urartian fortress located near modem 
Van in southeastem Turkey. The walls of 
Toprakkale, erected in the 8th Century bc, 
were of cyclopean masonry and sloped slightly 
inward, perhaps as a defense against earth- 
quakes. Excavations at the site, carried out 
primarily by British and German teams, have 
revealed the high level of artistic achieve- 
ment of ancient Urartu, especially in bronze

Bronze model of a defensive tower,
8th-7th Century b c , from Toprakkale
By courtesy of the trustees of the British Museum

but also in gold, silver, and ivory. Bronze 
objects of particular importance included a 
candelabrum about 53.5 inches (136 centime­
tres) high, decorated shields, and building re­
liefs that have provided valuable information 
about Urartian domestic architecture. In ad­
dition, excavations have uncovered a basalt 
floor inlaid with limestone and marble, parts 
of a decorated marble frieze, and brilliantly 
polished red pottery vessels.
toque, small, round, close-fitting hat, brimless 
or with a small brim, once wom by both men

Woman wearing a toque, detail of “The Infanta Clara 
Eugenia,” oil painting by Fernando de Llanos, 1580; 
in the Prado, Madrid
By courtesy of the Museo del Prado, Madrid
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and women. In the 12th and 13th centuries, 
women wore embroidered toques, made of 
velvet, satin, or taffeta, on top of their 
head-veils.

In the late 16th Century, brimless, black vel­
vet toques were populär with men and women. 
Throughout the 19th Century, women wore 
toques, often small, trimmed with fur, lace, 
bows, flowers, or leaves. The typical white 
baker’s cap, traditionally wom by chefs, is a 
form of toque.
tor, exposed rock mass of jointed and broken 
blocks. Tors are seldom more than 15 metres 
(50 feet) high and often occur as residues at the 
summits of inselbergs and at the highest points 
of pediments. Tors usually overlie unaltered 
bedrock and are thought to be formed either 
by freeze-thaw weathering or by groundwater 
weathering before exposure. There is often ev­
idence of spheroidal weathering of the squared 
joint blocks.
Toradja, group of peoples of central Celebes 
(Sulawesi), Indonesia. They are believed to 
be descendants of the invading Austrone- 
sian-speaking people that overran the island 
and absorbed or exterminated the aboriginal 
population. Later they were driven back from 
the coasts by Muslim Indonesians such as 
the Buginese. Their warfare and headhunting 
made it necessary to locate their villages on 
easily defended hilltops.

In modem times many have become Muslim 
and Christian and have developed more ac­
cessible villages. They are farmers with only a 
few industries such as plaiting, pottery, wood 
carving, and ironworking. Bark clothing is 
wom in remote districts, and Malayan-style 
cotton garments are wom where there is con­
tact with more advanced cultures. They file 
their teeth and wear many omaments.

Toradja population in the 1960s was esti­
mated at 600,000. Their language, with many 
dialects, belongs to the Austronesian (Malayo- 
Polynesian) family.
Torah, in Judaism, in the broadest sense 
the substance of divine revelation to Israel, 
the Jewish people: God’s revealed teaching or 
guidance for mankind. The meaning of “To­
rah” is often restricted to signify the first five 
books of the Old Testament, also called the 
Law or the Pentateuch. These are the books 
traditionally ascribed to Moses, the recipiënt 
of the original revelation from God on Mt. 
Sinai. Jewish, Roman Catholic, Eastem Or-
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Part of the fifth chapter of Leviticus 
from an early 10th-century Torah; in the 
British Museum
By courtesy of the trustees of the British Museum

thodox, and Protestant canons all agree on 
their order: Genesis, Exodus, Leviticus, Num­
bers, and Deuteronomy.
The written Torah, in the restricted sense

of the Pentateuch, is preserved in all Jewish 
synagogues on handwritten parchment scrolls 
that reside inside the ark of the Law. They 
are removed and retumed to their place with 
special reverence. Readings from the Torah 
(Pentateuch) form an important part of Jew­
ish liturgical services.

The term Torah is also used to designate 
the entire Hebrew Bible. Since for some Jews 
the laws and customs passed down through 
oral traditions are part and parcel of God’s 
revelation to Moses and constitute the “oral 
Torah,” Torah is also understood to include 
both the Oral Law and the Written Law.

Rabbinic commentaries on and interpreta­
tions of both Oral and Written Law have 
been viewed by some as extensions of sacred 
oral tradition, thus broadening still further the 
meaning of Torah to designate the entire body 
of Jewish laws, customs, and ceremonies.
torbanite, also called boghead coal, min­
eral substance intermediate between oil shale 
and coal. Whereas destructive distillation 
of coals produces compounds of carbon 
and hydrogen with carbon atoms linked in 
six-membered rings, torbanite produces paraf- 
finic and olefinic hydrocarbons (compounds 
with carbon linked in chains). As the hydro- 
carbon content of oil shale increases, torbanite 
becomes cannel coal. Torbanite occurs abun- 
dantly in France, New South Wales, South 
Africa, and the northeastem United States. 
It was named for its occurrence on Torbane 
Hill, Bathgate, West Lothian.
Torbay, district (borough), county of Devon, 
England, on the Atlantic coast. It comprises 
three old towns, Torquay, Paignton, and Brix- 
ham, grouped around Tor Bay. A village 
existed at Torre before the foundation of a 
Premonstratensian abbey in 1196. Cockington 
Court (Elizabethan and later) and its estate 
are part of the borough park system. Torbay’s 
attractive setting and equable climate have 
made it an all-year resort and conference cen­
tre. The area of the district is 24 sq mi (63 sq 
km). Pop. (1983 est.) 113,100.
torbernite, hydrated copper uranate phos- 
phate mineral, Cu(U02)2(P04)2 * 8-12H20 ,

Torbernite crystals from Cornwall, England
B.M. Shaub

that is one of the principal uranium-bearing 
minerals. Usually associated with autunite, it 
occurs as green crystals or micalike masses 
that are weathering products of uraninite. Tor- 
bemite is abundant in Comwall, Eng., and in 
Shaba province, Zaire. For detailed physical 
properties, see phosphate mineral (table).
Torcello, island-village in the Laguna Veneta 
(Venice Lagoon) and an eastem environ of 
Venice, Italy. Founded in a d  452 by refugees 
from Altino on the mainland, the bishopric 
of Altino was transferred there in the 7th Cen­
tury. The island, a flourishing city in ancient 
times, was the head of an association of the 
communes of the lagoon until the seat of gov- 
emment was moved to the Rialto in 811; the 
bishopric was removed to Murano. Notable 
landmarks are the remains of the Sta. Maria

Assunta cathedral (founded 639, rebuilt 864- 
67 and 1008), with a 9th-century baptistery 
and fine Veneto-Byzantine mosaics, and the 
12th-century church of Sta. Fosca. Two small

Church of Sta. Fosca, Torcello, Italy
SCALA—Art Resource/EB Inc.

14th-century palaces house a museum. Tor­
cello is inhabited mainly by fishermen and 
market gardeners.
torch cactus, any of several ribbed, cylindri- 
cal cacti, in the family Cactaceae, native to 
South America. Trichocereus spachianus has 
erect columnar sterns, branching at the base 
and rising to about 1 metre (3 feet) in height; 
they are about 7.5 centimetres (3 inches) thick. 
It bears fragrant, white, funnel-shaped flowers, 
up to 20 cm long, which open at night.

T. pasacana, a stout tree up to 10.5 m in 
height, is sometimes called torch cactus. In a 
loose sense certain cacti of the genus Cereus, 
among them the well-known saguaro, are re­
ferred to as torch cacti for their characteristi- 
cally large funnel-shaped flowers.
Torchon lace, coarse bobbin-made lace (see 
bobbin lace) made by peasants in most Eu-

Torchon lace from Sweden, 19th Century; in the 
Institut Royal du Patrimöine Artistique, Brussels
By courtesy of the Institut Royal du Patrimöine Artistique, Brussels; 
photograph, ©  A.C.L., Brussels

ropean countries in which simple geometrie 
patterns are carried out. With other simple 
kinds of lace it was the mainstay of the lace 
makers of the Austrian Tirol. It is the type 
of lace on which apprentices generally begin 
leaming the craft.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Torcy, Jean-Baptiste Colbert, marquis de
(b. Sept. 14, 1665, Paris—d. Sept. 2, 1746, 
Paris), French diplomat and foreign minister 
who negotiated some of the most important 
treaties of Louis XIV’s reign.

The son of Charles Colbert, minister of for­
eign affairs, Torcy was a brilliant student, 
earning a law degree (1683) at so young an age 
that he needed special dispensation to receive 
it. His father initiated him into the art of diplo- 
macy, and the young man followed him on 
his diplomatic missions. Torcy proved himself 
so able that in 1689 Louis XIV granted him



the right to succeed to his father’s position. 
He negotiated the treaty in which Charles II 
of Spain named the duc d’Anjou, grandson of 
Louis XIV, as heir to the Spanish throne. In 
1708 Torcy drafted the famous manifesto in 
which the King called on the nation to make a 
supreme effort to win the War of the Spanish 
Succession. Torcy was also the guiding spirit 
at the innumerable conferences that resulted 
in the treaties of Utrecht (1713) and Rastatt 
(1714).

The King, recognizing that Torcy had in ac- 
tuality fulfilled many functions of a secretary 
of state, named him such in his will. But when 
Louis died (1715), the will was broken and the 
regent deprived Torcy of any political power. 
One of his contributions to historiography 
was the establishment in Versailles (1710) of 
a diplomatic archive.
Tordesillas, Treaty of (June 7, 1494), agree- 
ment between Spain and Portugal, which 
aimed at settling conflicts over lands explored 
by Columbus and other late 15th-century voy- 
agers. In 1493 Pope Alexander VI had issued 
bulls setting up a line of demarcation from 
pole to pole 100 leagues west of the Cape 
Verde Islands. Spain was given exclusive rights 
to the region west of the line; Portuguese expe­
ditions were to keep to the east. Neither power 
was to occupy any territory already in the 
hands of a Christian ruler. No other European 
powers facing the Atlantic ever accepted this 
papal disposition or the subsequent agreement 
deriving from it. The Spanish rulers Ferdi­
nand and Isabella had enlisted papal support 
for their claims to inhibit the Portuguese and 
other possible rival claimants. King John II 
of Portugal was dissatisfied because Portugal’s 
rights were insufficiently affirmed, and the 
Portuguese would not have sufficiënt room 
at sea for their African voyages. Meeting at 
Tordesillas, in northwestem Spain, Spanish 
and Portuguese ambassadors reaffirmed the 
papal division, but the line itself was moved 
to 370 leagues west of the Cape Verde Islands, 
or between 48° and 49° W of Greenwich. 
Pope Julius II finally sanctioned the change in 
1506. The new boundary enabled Portugal to 
claim the coast of Brazil after its discovery by 
Pedro Älvares Cabral in 1500. Brazilian ex­
ploration and settlement far to the west of the 
line of demarcation in subsequent centuries 
laid a firm basis for Brazil’s claims to vast 
areas of the interior of South America.
Torelli, Giacomo, also called jacopo (b. 
Sept. 1, 1608, Fano, Papal States—d. June 
17, 1678, Fano), Italian stage designer and 
engineer whose innovative theatre machinery 
provided the basis for many modern stage de­
vices.

Nothing is known of Torelli’s early life. In 
1641 he was a military engineer at Venice. 
Already known as an architect, he built two 
churches there. Having erected the Teatro 
Novissimo at Venice, he fumished it with in- 
genious machines, including a revolving stage. 
His inventions amazed 17th-century Europe 
and earned for him the title il gran stre- 
gone (“the great wizard”). He was called to 
France by King Louis XIV (c. 1645). There 
Torelli equipped the Théatre du Petit-Bour- 
bon in Paris with numerous devices such as 
the first effective machinery for rapid changes 
of heavy sets, which greatly encouraged the 
development of elaborate stage effects. Among 
his triumphs in Paris was the operatic produc­
tion of Andromède( 1650) by Pierre Corneille. 
Torelli later retumed to Italy (c. 1662) and 
built an elaborately equipped theatre at Fano. 
His successor at the Petit-Bourbon, Gaspare 
Vigarani, destroyed his sets, apparently out of 
jealousy.
Torelli, Salinguerra (b. c. 1160—d. c. 1244, 
Venice), 13th-century Italian mier of Ferrara 
and brother-in-law and chief supporter of

Ezzelino III da Romano, despot of Verona, a 
prominent leader of the Ghibelline (imperial) 
party.

Born into a noble family of Bolognese ori­
gin, rivals of the Este in Ferrara from the 
end of the 12th Century, Torelli carried on an 
indecisive struggle with Azzo VI of Este until 
the latter’s death in 1212. When Azzo’s son 
Aldobrandino died three years later, Torelli 
seized Ferrara and, with Ezzelino’s support, 
successfully resisted the efforts of Azzo VII of 
Este to recover the city.

Temporarily removed from power in Verona 
by a populär (democratie) government in 
1227, Ezzelino engineered Torelli’s election as 
podestä (chief magistrate) of that city in 1230, 
but the following year a Lombard League of 
northern Italian cities ousted both Ezzelino 
and Torelli. Forming an alliance with the Holy 
Roman emperor Frederick II, Ezzelino recov- 
ered Verona and helped Torelli regain Ferrara 
in 1236. In 1240, however, Ferrara surren- 
dered to Guelf (papal) forces, and Torelli died 
in prison.
toreva block, landslide product consisting of 
a very large block of undisturbed material that 
has been tilted backward toward the parent 
cliff during movement down a gentle slope. In 
northeastem Arizona such blocks are thought 
to have formed during more humid periods 
of the last glacial advance of the Pleistocene; 
toreva blocks also occur, however, as a simple 
product of gravitational gliding in the Swiss 
Alps and in other mountain ranges in humid 
regions.
Torez, formerly (until 1964) chistyakovo, 
city, Donetsk oblast (administrative region), 
Ukrainian Soviet Socialist Republic. Torez is 
a typical coal-mining centre on the Donets 
Coal Basin, but in Soviet times its industrial 
base has been considerably widened. It is now 
a centre for engineering industries, especially 
electrical engineering, and for building mate­
rials and other heavy industries. It has been 
replanned in modem style, and its streets have 
been widened. Pop. (1983 est.) 87,000.
Torfaen, district, Gwent County, southeast- 
em Wales. Created in 1974, the district covers 
an area of 45 sq mi (118 sq km) and comprises 
the easternmost valley of Gwent County, 
through which flows the River Afon Lywd 
(formerly called the River Torfaen). Torfaen 
district borders the districts of Blaenau Gwent 
to the north and northwest, Monmouth to the 
east, Newport to the south, and Islwyn to the 
west.

Pontypool, the administrative seat of the dis­
trict, was an early metal-working centre, with 
iron smelting dating back to 1577. It was 
also, in 1720, the first town in Britain to 
produce tinplate, and immigrants from Pon­
typool reputedly built the first forge in the 
United States in 1652. Many workers from 
the town were involved in the Chartist Riots 
(demonstrations for parliamentary reform) in 
Newport, Wales, in 1839. Cwmbran, located 
south of Pontypool, began as a small indus­
trial town, but after World War II it became 
the focus of governmental development as one 
of the 32 new towns established in the United 
Kingdom in order to relieve congestion and 
decay in the older industrial areas. New indus­
tries, including the manufacture of automo­
bile components, food processing, and nylon 
production, were established in Cwmbran to 
supplement the tinplate manufacturing that 
had begun in the 19th Century. Pontypool 
also has attracted more diversified industry, 
including mbber goods, steel, glass, and nylon 
factories.
Agriculture remains an important economie 

activity in Southern and eastern Torfaen; 
northern Torfaen comprises the mountainous 
Brecon Beacons National Park. Located about 
2 mi (3 km) east of Pontypool is Llandegfedd 
Reservoir, which supplies water to Cardiff.

851 Tori style

The district has excellent highway and motor- 
way connections with London, Birmingham, 
and North England, as well as with Swansea 
and the Glamorgan valleys in Wales. Pop. 
(1983 est.) 90,200.
Torga, Miguel, pseudonym of adolfo  cor- 
reia da  ROCHA (b. Aug. 12, 1907, Säo Mar- 
tinho de Anta, Port.), poet and diarist whose 
forceful and highly individual literary style 
and treatment of universal themes have eamed 
him an important position in contemporary 
Portuguese literature.

Torga embarked on his literary career while a 
medical student at the University of Coimbra. 
After graduation he continued to write and 
publish while maintaining an active medical 
practice. In 1927 he was one of the founders of 
the literary magazine Presenca (“Presence”); 
the next year his first volume of poetry, An- 
siedade (“Anxiety”), was published.

Much of Torga’s work—which includes nov­
els, plays, and short stories as well as the 
poems and his Didrio, 12 vol. (1941-77; “Di- 
ary”), for which he is best known—treats 
themes of man’s search for certainties in a 
changing world. His diary reveals a deeply 
religious man with a robust faith in the prim­
itive virtues of mankind. Notable among his 
fiction are the autobiographical novel A Cri- 
aeäo do Mundo (1935, “The Creation of the 
World”) and stories in Montanha (1941, “The 
Highlands”) and Novos Contos do montanha 
(1944, “New Tales of the Highlands”).
Torgau, city, Saxony Land (state), eastem 
Germany. It is a port on the Elbe River, 
northeast of Leipzig. First mentioned in 973 
and chartered 1255-67, it was, after 1456, 
frequently the residence of the electors of Sax­
ony, who built the Hartenfels Castle (1533—

Hartenfels Castle in Torgau, Ger.
W. Krammisch— Bruce Coleman Inc.

44 and 1616-23; now a museum). In 1526 
the Torgauer Bund, a league of evangelical 
princes against the Roman Catholic princes, 
was formed there. During that period Mar­
tin Luther, the religious reformer, was active 
in the town, where he wrote the league’s 
constitution (the Torgau Articles, 1530); his 
wife Katherina von Bora is buried in the 
Marienkirche (Church of St. Mary, begun 
1390). The Schlosskirche (Castle Church) was 
the first Protestant church to be built (1543- 
44). Prisoners of war were held in the former 
Torgau fortress in World War II.
A railway junction, with an inland transship- 

ment harbour, Torgau manufactures agricul­
tural machinery, ceramics, glass, and paper 
and has iron foundries. Pop. (1989 est.) 23,- 
048.
Tori style, in Japanese art, style of sculp­
ture that emerged during the Asuka period 
(a d  552-645) and lasted into the Nara period 
(645-794). It was derived from the Chinese 
Northern Wei style (ad  386-534). It is called 
Tori after a sculptor of Chinese descent whose 
only known piece is a Buddhist triad, which



torii 852

was made in a d  623 as a memorial to Prince 
Shötoku. It represents the Buddha Säkyamuni 
(Shaka) seated on a throne that is flanked on 
either side by bodhisattvas, with a great man- 
dorla behind.

Works in true Tori style are very reminiscent 
of Northern Wei sculpture found at the site 
of Lung-men in China. Stylistic characteristics 
include slender, elegant bodies, a strong linear 
interest in drapery, and a tendency toward

Bronze triad of Shaka with attendant 
figures (left figure lost) in the Tori style,
Asuka period, 623; in the Höryü-ji, Nara,
Japan
By courtesy of the Horyu-ji, Nara, Japan

squatness in the proportion of the faces and 
also in the relationship of the body to the feet.
torii, ceremonial gateway marking the en- 
trance to the sacred precincts of a Shintö 
shrine in Japan. The torii, which has many 
variations, characteristically consists of two 
cylindrical vertical posts topped by a cross-wise 
rectangular beam extending beyond the posts 
on either side and a second crosswise beam a 
short distance below. Some authorities relate it 
to the Indian gateway arch, the torana, which 
reached Japan with the spread of Buddhism. 
Others connect the torii with traditional gates

Camphor wood torii at the shrine of ltsukushima, on 
ltsuku-shima, Japan
Paolo Koch— Rapho/Photo Researchers

in Manchuria and elsewhere in China. The 
torii, often painted bright red, demarcates the 
boundary between sacred space of the shrine 
and ordinary space. Torii also identify other 
sacred spots, such as a mountain or rock.
Torii Kiyomasu, also called shöjirö (b. 
c. 1694, Japan—d. 1716, Japan), painter of 
Ukiyo-e (scenes from Japanese daily life).

He is thought to have been a relative of Torii

“Shibaraku,” woodblock print by Torii 
Kiyomasu, early 18th Century; in the Hiraki 
Collection, Tokyo
By courtesy of the Hiraki Collection, Tokyo

Kiyonobu, the first Japanese to paint actors. 
He made hand-coloured prints of the kind 
called tan-e (in which the dominant colour is 
supplied by tan, or red lead, a method used 
from the last quarter of the 17th Century un­
til the invention of colour printing in 1741); 
these were also called urushi-e or “lacquer 
pictures” when the black tone was given a 
stronger lustre by the addition of glue to the 
ink. Some of Kiyomasu’s famous prints are 
the portrait of two actors, “Ichikawa Mon- 
nosuke, Tamazawa Rinya,” and “The Actor 
Danjürö as Gorö Pulling out a Bamboo.”
Torii Kiyonaga, original name sekiguchi 
shinsuke (b. 1752, Sagami Province, Japan— 
d. June 28, 1815, Edo [Tokyo]), one of the 
most important Japanese artists of the Ukiyo-e 
movement (paintings and wood-block prints 
of the “floating world”).

“Enjoying the Evenlng Cool at the Riverside of 
the Sumida,” polychrome woodblock print by Torii 
Kiyonaga, 1788; in the Hiraki Collection, Tokyo
By courtesy of the Hiraki Collection, Tokyo

He was the pupil of Torii Kiyomitsu and 
for a time headed the Torii school. So great, 
however, was his loyalty to the Torii family 
that he made his own son, a young painter 
with promise, stop painting in order not to in- 
terfere with the career of his master’s nephew 
Torii Kiyomine.

Kiyonaga concentrated on the depiction of 
famous beauties. He designed many large 
nishiki-e, or polychrome prints, in diptych 
(two-panel) and triptych (three-panel) formats. 
Women in his prints were tail and stately, 
drawn with elegantly graceful lines in a realis­
tic style. His best known works are “Minami 
jüniko” (“Twelve Months at the Gay Quar­
ters”), “Tösei yüri bijin awase” (“A Contest of 
Fashionable Beauties of the Gay Quarters”), 
and “Füzoku azuma no nishiki” (“Life of 
Women Not Belonging to the Gay Quarters”).
Torii Kiyonobu, also called shöbei (b. 
1664, Osaka—d. Aug, 22, 1729, Edo [To­
kyo]), Japanese painter who founded the Torii 
school, the only Ukiyo-e school to have sur­
vived to this day. (Ukiyo-e is a populär style 
of painting and woodblock printing utilizing 
colour and based on themes of the “floating 
world.”)

Torii leamed painting from his actor-painter 
father, Kiyomoto, who once played female 
roles in Ösaka. After the family moved to Edo 
(now Tokyo) in 1687, Torii became a sign- 
board painter for the Kabuki theatre. He also 
illustrated books in the Ukiyo-e style; but with 
his Kabuki connections, he started designing

“Sinozuka Goro,” woodblock print by 
Torii Kiyonobu, showing the Kabuki 
actor Ichikawa Ebizo playing Sinozuka 
Goro; in the Sakai Collection, Tokyo
By courtesy of the Sakai Collection, Tokyo

numerous portraits of actors to be reproduced 
as prints. The close association of the Torii 
family with the Kabuki theatre also was the 
key to the survival of the Torii school.

Torii’s free and powerful style, nicknamed 
hyotan mimizugaki (“the gourd-earthworm 
style”) because of its strong, tapering brush 
strokes, became populär because it reflected 
the general mood of the aragoto (“rough 
style”) Kabuki plays of the period. He also 
excelled in drawing portraits of the beauties of 
his time in a realistic yet graceful style. Shögi 
gachö (“Picture Album of Courtesans”) and 
the two-volume Füryü shihö byöbu (“Portraits 
of Famous Actors”), both printed in 1700, are 
his representative works.
Torino (Italy): see Turin.



Torlonia Museum, Italian museo torlo- 
n ia , in Rome, private museum founded in 
the 18th Century by G.R. Torlonia with sculp­
tures from Roman collections, most originally 
found in the city of Rome. The Torlonia 
contains about 600 items of sculpture, includ­
ing a few Greek Originals. The most impor­
tant sculptures are the 5th-century-BC “Hestia 
Giustianiani,” attributed to Kalamis, and a re­
liëf depicting Heracles liberating Theseus and 
Peirithöos, attributed to the school of Phidias 
and dating from the 4th Century bc. There 
are many Roman copies of Greek works by 
sculptors such as Polyclitus, Praxiteles, and 
Lysippus. A fine portrait of Lucilla, daughter 
of Marcus Aurelius, is among the 100 or so 
Roman portrait busts from the Imperial pe­
riod. Many pieces in the collection were found 
during excavation on the Torlonia family es- 
tates at Vulci, Porto, and Cerveteri.
tornado, violent cyclonic storm, relatively 
small in diameter but with very rapidly rotat- 
ing winds forming a vortex.
A brief treatment of tomadoes follows. For 

füll treatment, see macropaedia: Climate 
and Weather.
A tornado is a violent cyclonic (low-pressure) 

storm with an intense updraft near its centre 
that is capable of lifting quite heavy objects 
such as trees and cars into the air and of up- 
ending even heavier objects, such as railway 
cars or aircraft. The relatively low pressure at 
the centre of the tornado’s funnel-like vortex 
causes cooling and condensation, thus mak­
ing the storm visible as a revolving column 
of cloud, called the funnel. The paths of tor- 
nadoes average only several hundred metres 
in width and 26 km (16 miles) in length, but 
large deviations from these averages have been 
measured. Tomadoes travel normally from 48 
to 64 kilometres per hour (30 to 40 miles per 
hour). The winds around the vortex average 
nearly 480 km/h (300 mile/h) and have been 
known to reach 800 km/h (500 mile/h) in the 
most violent storms. Tomadoes often occur 
in groups.
The conditions required for the formation of 

tomadoes are basically the same as those for 
a severe thunderstorm—namely, great vertical 
instability of air near the ground, high humid- 
ity, and the horizontal convergence of winds at 
low levels followed by uplift in the storm. The 
precise atmospheric requirements involved in 
the generation of tomadoes, however, are not 
completely understood. Tomadoes often form 
from a line of thunderstorms along what is 
known as a squall line, especially in spring 
and early summer. Tomadoes are most fre­
quent in the United States, east of the Rocky 
Mountains and especially in the central plains 
area of the Mississippi Basin, where about 
150 occur each year. Both thunderstorms and 
tomadoes are associated with tropicai air that 
moves north or northeast into central North 
America and clashes with cooler, drier air 
moving from the north. These fronts are often 
characterized by vorticities that tend to spawn 
tomadoes. Tomadoes also strike the southem 
United States in winter, particularly during 
severe thunderstorms, and they have even de­
veloped on rare occasions in the northeastem 
States. They may also develop around tropi­
cai cyclones, especially as they move inland 
and begin to disintegrate. Tomadoes generally 
travel from Southwest to northeast, although 
those that develop from tropicai cyclones 
travel from east to west. Other countries re- 
porting tomadoes include, but are not limited 
to, Australia, Great Britain, Canada, China, 
France, Germany, The Netherlands, Hungary, 
India, Italy, Japan, and the Soviet Union.
Among the most destructive of tornado clus­

ters in the United States was a group that 
developed on April 11, 1965, and wreaked 
devastation over Iowa, Illinois, Wisconsin, In­
diana, Michigan, and Ohio, killing 271 per­
sons, injuring thousands, and causing more

than $300,000,000 in property damage. The 
death toll was surpassed only by that of a 
tornado that killed 689 persons in Missouri, 
Illinois, and Indiana on March 18, 1925.

Whirlwinds are, like tomadoes, a rapidly ro- 
tating column of air around a low-pressure 
core, but they are much smaller and less in­
tense or destructive. They occur worldwide, 
may form in any localized air turbulence, and 
are not particularly associated with thunder­
storms. Unlike tomadoes, they develop from 
the ground upward and may rotate either 
clockwise or counterclockwise. Nevertheless, 
they sometimes extend upward to heights of 
several hundred yards, and over deserts they 
suck up sand and dust and are called dust 
devils.
Waterspouts are tomadoes passing over wa­

ter, with funnel-shaped columns of rotating 
clouds extending down from the base of a 
thundercloud to the disturbed sea surface be- 
neath. The bottom portion of a waterspout 
may consist of water spray. The column be­
comes more and more sloping with time 
because of the rapid wind shear (change of 
direction and increase of speed with height) in 
the layer beneath a storm. In general, they do 
not achieve the size and violent wind speeds 
of land tomadoes and are relatively short- 
lived. Waterspouts are more common in trop­
icai oceans than elsewhere.
Tome River, Swedish torneälven , or 
torneälv, Finnish torniojoki, northem- 
most river of Sweden. It rises near the Nor- 
wegian border west of Tome Lake, the largest 
lake in Swedish Lapland, and flows for 354 
miles (570 km) to the Gulf of Bothnia, which 
it enters at a point between Haparanda and 
Tomio, Fin. The Tome River’s lower course 
forms the boundary between Sweden and Fin­
land. The drainage basin is 15,500 square 
miles (40,200 square km) in area, about one- 
third of which is in Finland and Norway. 
The upper course of the Tome has waterfalls, 
while the lower course of the river is strewn 
with rapids and is thus mostly non-navigable; 
it was formerly much used for logging, how­
ever, and is known for its salmon.
Törnebohm, Alfred Elis (b. Oct. 16, 1838, 
Stockholm—d. April 21, 1911, Strängnäs, 
Swed.), Swedish geologist and pioneer in the 
study and analysis of mountain stmcture. In 
1888 he presented the first outlines of his 
theory of the overthrust of the Caledonian 
Range (the mountainous region in northwest­
em Europe extending from the British Isles to 
westem Scandinavia) onto a foreland to the 
southeast and demonstrated (1896) that the 
overthrusting applied to the entire mountain 
range and exceeded 80 miles (130 km). He 
illustrated his completed description with a 
map of a 36,000-square-mile (93,000-square- 
kilometre) area.
Törnebohm was a member of the Geological 

Survey of Sweden from 1859 to 1873. After 
travel in central Europe, he retumed (1878) 
to Stockholm as professor of mineralogy and 
geology at the Royal Institute of Technology. 
He then became director of the Geological 
Survey from 1897 to 1906.
An accomplished mineralogist and petrogra- 

pher, Törnebohm gave special attention to the 
iron ores of Sweden and early presented an 
exhaustive account of the crystalline phases of 
portland cement (1897).
Torngat Mountains, range in northern 
Labrador, Newfoundland, Canada. The Tom­
gat range extends northward for 120 miles 
(190 km) from Hebron Fjord to Cape Chidley, 
between the Quebec border (west) and the At­
lantic Ocean (east). Named from an Eskimo 
(Inuit) term Tomgarsuak, meaning “ruler of 
all sea animals,” the mountains are sometimes 
locally referred to as Devil Mountains, or 
“home of the spirits.” With elevations reach- 
ing 5,500 feet (1,700 m) at Cirque Moun­
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tain (the highest point in Newfoundland) near 
Ramah, the range is the loftiest in the Cana­
dian Shield (the rocky, glaciated plateau of 
eastem Canada). Severely glaciated, the peaks 
rise abruptly from the sea, have a rugged fjord 
coastline, and are virtually without Vegetation 
or inhabitants.
Toro, also spelled tooro, also called batoro, 
an Interlacustrine Bantu people who inhabit a 
high plateau between Lakes Albert (or Mobutu 
Sese Seko) and Edward that is bounded on the 
west by the Ruwenzori Range in southwest- 
em Uganda. Toro lands include rain forest, 
dense bamboo stands, papyms swamps, plains 
of elephant grass, and the shores of Lakes Ed­
ward and Albert.

The Toro believe that legendary Tembuzi 
kings created the earliest centralized political 
Organization in the area and that these people 
were succeeded by the Cwezi and then by the 
Bito—a Nilotic people who had come from 
the north. The Toro seceded from the Bito- 
ruled Bunyoro kingdom in about 1830, led by 
Prince Kaboyo. Royal regalia were received 
from the Bunyoro miers, and as Kaboyo Con­
solidated and extended his kingdom, he gained 
Bito support. In the late 1880s the Bunyoro 
king Kabarega temporarily reconquered the 
Toro. A Toro prince escaped and was restored 
to the Toro throne by British colonizers in 
the 1890s in exchange for loyalty, taxation, 
and the cession of forest and mineral rights 
to British concerns. During colonial times, 
the Toro kingdom was a subordinate, African 
local government. The Toro kingdom, along 
with all the other kingdoms in newly indepen­
dent Uganda, was abolished by the Ugandan 
central government in 1966.

The Toro five in Settlements occupying de- 
marcated lands; different clans are found in 
each. Most Toro families are monogamous 
and households small. Descent is patrilineal, 
and named lineages within a clan are not hi- 
erarchically organized. Lineage heads are “fa- 
therly advisers” who settle disputes; in former 
times they also maintained contact with the 
king.

The Toro kingdom had a cattle-owning dass, 
the Hima, while most Toro, called Im, were 
small-scale farmers. The Toro social Organi­
zation is strongly stratified; the formerly pas- 
toralist Bito as well as the Hima claim greater 
privileges and wealth than the Im. Millet, 
plantains, cassava, and yams are grown, while 
wheat, cotton, and coffee are raised as cash 
crops; fish are traded as well. Toro also re­
ceived tax benefits from the Kilembe copper 
mines. Ruwenzori National Park, in Toro 
lands on the south, has significant numbers of 
many species, including elephants, hippopota­
muses, and Ugandan kob (a variety of ante- 
lope). The Toro numbered about 470,000 in 
the late 20th Century.
Toro, town, Zamora province, in the au­
tonomous community (region) of Castile- 
Leön, northwestem Spain. It lies along the 
north bank of the Duero (Portuguese Douro) 
River, 18 miles (29 km) east of Zamora city. 
Dating from Roman times, the town served 
as the meeting place for the Cortes (parlia­
ment) of 1371, 1442, and 1505, which made 
Toro and its code of laws famous. Nearby was 
fought the Battle of Toro (1476) between the 
forces of the monarchs Ferdinand and Isabella 
and those of Alfonso V of Portugal, which 
secured the crown of Castile for Isabella. No­
table buildings include the 12th-century (par- 
tially restored) Romanesque Collegiate church 
and the 18th-century Casa Consistorial, out­
side of which stands a statue of an Iberian bull 
(<el toro, whence the town’s name).

An agricultural trade centre, Toro is known 
for its red wine with a high alcoholic content. 
Pop. (1981) 9,781.
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Toronto, city, Capital of the province of On­
tario, southeastem Canada. Toronto has the 
most populous metropolitan area in Canada, 
and, as the most important city in Canada’s 
most prosperous province, it is the country’s 
financial and commercial centre. Its location 
on the northern shore of Lake Ontario, which 
forms part of the border between Canada and 
the United States, and its access to Atlantic 
shipping via the St. Lawrence Seaway and to 
major U.S. industrial centres via the Great 
Lakes has enabled Toronto to become an im­
portant international trading centre.

The following article treats briefly the mod­
ern city of Toronto. For full treatment, see 
macropaedia: Toronto.

The site of the city is almost uniformly flat. 
Toronto’s climate is moderated somewhat by 
Lake Ontario, but it is not unusual for tem­
peratures to rise above 90° F (32° C) on oc­
casion during the summer and to reach below 
0° F (—18° C) in the winter.

The city benefits significantly from Ontario’s 
vast storehouse of raw materials (minerals, 
timber, agricultural products) and hydroelec­
tric energy. The city and its environs produce 
more than half of Canada’s manufactured 
goods, and Toronto’s port handles the bulk 
of the country’s manufactured exports. The 
Toronto Stock Exchange is one of the ma­
jor exchanges in the Westem Hemisphere. 
Constmction, transportation, finance, govem- 
ment, recreation, and tourism are other im­
portant activities.

The streets of Toronto are laid out in a 
grid, with some modification to accommodate 
roads along the Lake Ontario shoreline. The 
central business district is located around the 
intersections of Yonge Street with Bloor and 
Queen streets. The financial district, head­
quarters for many insurance Companies and 
banks as well as the Toronto Stock Exchange, 
is in the vicinity of King and Bay streets, 
south of the old City Hall. The downtown 
area is dominated by the CN Tower and two 
office and banking complexes, the Toronto 
Dominion Centre and Commerce Court. The 
new City Hall, built in 1958, was designed by 
the Finnish architect Viljo Reveil.

North of the business district lies a fashion- 
able shopping area. The Ontario Parliament 
Buildings and the University of Toronto rise 
south of Bloor Street in a section with tail 
shade trees and grassy areas known for its 
parklike atmosphere. One of the most attrac- 
tive residential areas is Rosedale, an older 
neighbourhood of distinguished homes set on 
winding, tree-lined streets.

During the population expansion of the ’50s 
and ’60s, when metropolitan Toronto more 
than doubled its population, the area became 
home to several European immigrant groups, 
including German, Italian, Polish, Greek, and 
Portuguese. By the early 1960s these groups 
had transformed the character of the area so 
much that less than half the inhabitants of 
the city were of British extraction. During the 
1970s and early ’80s large numbers of immi­
grants came to Toronto from Asia and the 
West Indies. The variety of foreign cultures 
and cuisines contributed restaurants, forms of 
entertainment, and various cultural activities 
that converted Toronto in a decade from one 
of the most staid cities on the continent to one 
of the liveliest. The infusion also has helped 
revitalize the city’s original role as the leading 
cultural centre of Ontario and as one of the 
most important in Canada.

Toronto has several major theatres, as well 
as numerous small experimental ones. Opera 
and ballet groups are active, particularly dur­
ing the winter season, and the Toronto Sym­
phony Orchestra has an international repu­
tation. Excellent art collections are displayed 
at the Art Gallery of Ontario and the Royal

Ontario Museum. The University of Toronto, 
York University, and Ryerson Polytechnical 
Institute are major centres of higher leaming. 
Two other examples of Toronto’s cultural fare 
are the Ontario Science Centre and Ontario 
Place. The latter, a complex of recreational 
facilities on man-made islands in the lake, is 
an extension of the permanent Canadian Na­
tional Exhibition. This annual affair features 
an international air show; agricultural, animal, 
and horticultural displays; and theatrical and 
musical events. lts fairground attracts several 
million people during the late summer each 
year.

Subway lines run north-south and east-west, 
and a network of limited access highways con- 
nects Toronto with eastem Canada, northern 
Ontario, and the U.S. States of New York 
and Michigan. Toronto International Airport, 
Canada’s busiest, lies 17 mi (27 km) west of 
the city. Area city, 38 sq mi (97 sq km); 
metropolitan municipality, 246 sq mi (630 sq 
km). Pop. (1981) city, 599,217; (1985 est.) 
metropolitan municipality, 3,202,400.
Toronto, University of, coeducational insti- 
tution of higher leaming that is the provincial 
university of Ontario and one of the old­
est and largest universities in Canada. It is 
composed of federated, affiliated, and con­
stituent colleges, a union based originally on 
British models, and of faculties, schools, insti- 
tutes, centres, and divisions, modeled more on 
American ünes. All are related to each other 
through an elaborate and unique Canadian 
university stmcture.

The university had its origins in the An- 
glican-founded state university of the Province 
of Upper Canada—the University of King’s 
College at York (now Toronto), which was 
chartered in 1827 but was not established until 
1843. In 1850, after bitter religious and polit­
ical controversy, King’s College was secular- 
ized and renamed the University of Toronto. 
In 1853 University College was created as 
the teaching body while the university itself 
became solely an examining and degree-grant- 
ing body. As a result of the Federation Act 
of 1887 the university resumed teaching, and 
several institutions of higher leaming became 
federated or affiliated with the university.

Currently federated or affiliated with the 
University of Toronto and University College 
are three autonomous church-related univer­
sities: Victoria (United Church of Canada), 
Trinity (Anglican), and St. Michael’s (Roman 
Catholic); one graduate institute, the Ontario 
Institute for Studies in Education; a grad­
uate men’s residential college, Massey; and 
three theological colleges—Emmanuel (United 
Church), Wycliffe (Anglican), and Knox (Pres- 
byterian). There are six undergraduate col­
leges: University, Woodsworth, Erindale, Scar- 
borough, New, and Innis.

The University of Toronto offers 39 major 
teaching divisions. The university is also the 
home of the Royal Conservatory of Music, 
the Banting and Best Department of Medical 
Research, the Connaught Laboratories (which 
manufacture insulin, discovered by Frederick 
Banting and others at the university in 1921), 
the Pontifical Institute of Mediaeval Studies 
(of the University of St. Michael’s College), 
and the University of Toronto Press, one of 
Canada’s leading Publishing houses. The li­
brary collections of the university and its re­
lated institutions total more than 6,000,000 
volumes.

The main campus of the university is located 
on 160 acres (64 hectares) near the centre of 
downtown Toronto. In the mid-1980s the uni­
versity’s full-time enrollment was more than
50,000 students.
Toronto Star, The, influential Canadian 
newspaper established in 1892 as the Evening 
Star by 25 printers who had lost their jobs 
in a labour dispute. A four-page paper at the 
outset, it changed hands several times until

1899, when a group of leading citizens bought 
the paper and Joseph E. Atkmson took over 
its direction. The paper was renamed The 
Toronto Daily Star, and within five years its 
circulation rose from 7,000 to 40,000.
Liberal in editorial outlook, the Star in the 

early 20th Century pressed for unemployment 
insurance, old-age pensions, and other so­
cial changes. It promoted stronger Canadian 
nationhood and a greater presence in inter­
national affairs. It established its own radio 
station, CFCA, in 1922. Its outspoken Opposi­
tion to Nazi policies in Germany made it the 
first North American newspaper to be banned 
from Nazi Germany.
Toros Daglan (Turkey): see Taurus Moun­
tains.
torpedo, cigar-shaped, self-propelled under- 
water missile, launched from a submarine, 
surface vessel, or airplane and designed for ex- 
ploding upon contact with the hulls of surface 
vessels and submarines. A modem torpedo 
contains intricate devices to control its depth 
and direction according to a preset plan or in 
response to signals received from an outside 
source, as well as a device that detonates the

Torpedo being fired from a World War II destroyer, 
the USS Dunlap
By courtesy of the U.S. Navy

explosive-filled warhead when it strikes its tar­
get or comes close to it.

Originally the word torpedo referred to 
any explosive charge, including the type of 
weapon now known as a mine (q. v.). During 
the Napoleonic Wars the American inven­
tor Robert Fulton experimented with a naval 
mine and called it a torpedo, apparently de- 
riving its name from a fish that emits an elec­
tric discharge that incapacitates its enemies. 
During the 19th Century some naval vessels 
used the spar torpedo, which was simply an 
explosive charge attached to the end of a long 
pole or spar; it exploded when it touched the 
huil of an enemy vessel.

The modem torpedo was developed by 
Robert Whitehead, a British engineer. In 1864 
the Austrian Navy asked him to work out an 
idea for an explosive-carrying, self-propelled 
boat that could be steered from its launching 
site by long yoke lines. After building a model 
of the device, Whitehead rejected the scheme 
as impracticable and began work on an idea 
of his own. By 1866 he had a successful tor­
pedo.

One model of the Whitehead weapon—mea­
suring about 14 feet (4 metres) in length 
and 14 inches (36 centimetres) in diameter, 
weighing about 300 pounds (including an 18- 
pound charge of dynamite in its nose)—was 
powered by a compressed-air engine driving 
a single propeller. Depth was controlled by a 
hydrostatic valve that operated rudders on the 
horizontal tail surfaces; there was no Provi­
sion for lateral steering. Its speed was 6 knots 
(7 miles per hour), and its range was between 
200 and 700 yards (180 and 640 m).

In 1895 the gyroscope came into use for di- 
rectional control. Any deviation from the set 
course caused the gyroscope to apply correc-



tive movement to the vertical rudders. Further 
modifications permitted the introduction of a 
set angle (up to 90°) into the torpedo’s course 
before the steering rudders took full control. 
This feature allowed a ship to launch torpe- 
does without having to face broadside to the 
target, greatly opening up the field of torpedo 
tactics.

Modern torpedoes are grouped according to 
source of propulsive power, method of con­
trol during water travel, type of target, and 
type of launching craft. Propulsion is usually 
by battery-powered electric motors. Underwa- 
ter travel is controlled in several ways. Ac- 
tive-acoustic torpedoes generate sound signals 
similar to sonar and home in on the echo 
received from the target. Passive-acoustic tor­
pedoes home in on noise generated by the 
target.

The submarine has been the naval vessel that 
used the torpedo most successfully, notably in 
the two world wars, when enormous tonnages 
of merchant shipping were sunk, mostly by 
German U-boats. World War II also saw the 
introduction of torpedo-carrying aircraft and 
homing, or acoustic, torpedoes. Torpedoes 
are an important element in antisubmarine 
warfare; attack submarines, designed to hunt 
missile submarines,' are armed with torpe­
does, including combination missile-torpedo 
weapons. See Subroc.
torpedo fish, any of the electric rays of 
the genus Torpedo (family Torpedinidae). See 
electric ray.
torpedo plane, also called torpedo bomber, 
aircraft designed to launch torpedoes. In about 
1910 the navies of several countries began 
to experiment with torpedo launching from 
low-flying aircraft, usually seaplanes. The first 
effective use of this technique occurred on 
Aug. 12, 1915, when a British Short Type 
184 seaplane sank a Turkish vessel in the 
Dardanelles. Other navies’ torpedo planes also 
had some success during World War I.

Between the World Wars, most navies de­
cided to operate torpedo bombers from aircraft 
carriers. In World War II the torpedo plane 
scored spectacular successes, among them the 
British night raid on the Italian fleet anchored 
at Taranto in November 1940, the Japanese 
attacks on Pearl Harbor and on the British bat­
tleships “Prince of Wales” and “Repulse” in 
1941, and the U.S. victory at Midway in 1942. 
Like dive bombers, torpedo planes proved 
vulnerable to fighter aircraft and anti-aircraft 
fire and often suffered heavy losses. With the 
postwar development of air-launched missiles, 
aerial torpedoes were largely relegated to anti­
submarine use and were carried by long-range 
patrol aircraft generally larger than the earlier 
specialized torpedo bombers. See also bomber.
torpor, a state of lowered body temperature 
and metabolic activity assumed by many an­
imals in response to adverse environmental 
conditions, especially cold and heat. The tor­
pid state may last overnight, as in temper- 
ate-zone hummingbirds and some insects and 
reptiles; or it may last for months, in the case 
of true hibernation and the winter torpor of 
many cold-blooded vertebrates. See also hi- 
bemation.
torque, metal collar, neck ring, or armband 
consisting of a bar or ribbon of twisted metal 
curved into a loop, the ends of which are 
fashioned into knobs ornamented with motifs 
such as volutes or depicting animal heads, or 
drawn out and bent abruptly so as to hook 
into one another. The torque is a unique neck 
ornament in that it is not flexible and was 
often of great size and weight.
Achaemenidian jewelry made in Persia from 

the 6th to the 4th Century bc contains ex­
amples óf torques, the terminals of which 
are made in the form of lions, ibex, rams’ 
heads, or purely fantastic animals. The torque

was a characteristic male neck ornament of 
such peoples as the ancient Teutons, Gauls, 
and Britons. The Romans, when they invaded 
Britain, were so intrigued with the torques 
that they awarded them to their soldiers for 
brave acts.
torque, also called moment of a force, 
the tendency of a force to rotate the body 
to which it is applied. The torque, specified 
with regard to the axis of rotation, is equal

to the magnitude of the component of the 
force vector lying in the plane perpendicular 
to the axis, multiplied by the shortest distance 
between the axis and the direction of the force 
component. Regardless of its Orientation in 
space, the force vector can always be located 
in a plane parallel to the axis. In the Figure, 
the force vector F lies in the plane parallel to 
the line OL; the component FL, being parallel 
to OL, has no moment about OL, while the 
component FP, lying in the plane perpendic­
ular to OL, has a moment, or torque, about 
OL equal to FP X d, in which d, the shortest 
distance between FP and OL, is the moment 
arm or lever arm.
Torquemada, Tomas de (b. 1420, Val­
ladolid, Castile—d. Sept. 16, 1498, Avila), first 
grand inquisitor in Spain, whose name has 
become synonymous with the Inquisition’s 
horror, religious bigotry, and cruel fanaticism.

Torquemada, lithograph
By courtesy of the Biblioteca Nacional, Madrid

He joined the Dominicans and from 1452 
to 1474 was prior of Santa Cruz Monastery, 
Segovia. His belief that the Marranos (Jew­
ish converts), the Moriscos (Islämic converts), 
the Jews, and the Moors threatened Spain’s 
welfare inspired him to influence and affect 
the religious policies of the Catholic monarchs 
Queen Isabella I and King Ferdinand V, to 
whom he was confessor and adviser. Torque­
mada, ironically of Jewish descent himself, in 
1492 persuaded the rulers to expel all Jews

855 Torre Annunziata

who refused to be baptized, causing about
170,000 Jewish subjects to leave Spain.
In August 1483 he was appointed grand in­

quisitor for Castile and Leon and, on October 
17, for Aragon, Catalonia, Valencia, and Ma­
jorca. As grand inquisitor, Torquemada estab­
lished local tribunals at Seville, Jaén, Cordoba, 
Ciudad Real, and Zaragoza. The following 
year he promulgated 28 articles to guide in- 
quisitors judging crimes of heresy, apostasy, 
witchcraft, bigamy, usury, and blasphemy and 
authorized torture to obtain evidence if the 
accused failed to confess. The number of 
bumings at the stäke during his tenure has 
been estimated at about 2,000.

Torquemada’s health and age, coupled with 
widespread outrage and complaints, caused 
Pope Alexander VI to appoint four assistant 
inquisitors in June 1494 to restrain him. Tor­
quemada’s official career as inquisitor was 
marked by a harsh intransigence, which, al­
though supported by contemporary public 
opinion, has been judged unjustifiable. E. 
Lucka’s Torquemada und die spanische Inqui­
sition appeared in 1926.
Torrance, city, Los Angeles County, southem 
California, U.S., in the South Bay area. Once 
part of Rancho San Pedro, it was founded 
in 1911 by Jared Sidney Torrance and pro­
moted as a planned industrial community. 
Spurred by the discovery of oil, it developed 
diversified manufacturing led by iron, steel, 
aluminum, and petroleum products. It is the 
seat of El Camino College (1947). Inc. 1921. 
Pop. (1980) 131,497.

To make the best use of the Britannica, 
consult the index  first

Torrance, Jack, byname baby jack , or 
baby elephant (b. June 20, 1912, Weath- 
erby, Miss., U.S.—d. Nov. 11, 1969, Baton 
Rouge, La.), U.S. world-record holder in the 
shot put (1934-48).

Torrance played tackle on the football team 
and was a member of the track team, the 
Fabulous Five, at Louisiana State Univer­
sity (Baton Rouge), the latter winning the 
1933 National Collegiate Athletic Association 
(ncaa) championship. He broke the world 
shot-put record in 1934 and before the year 
was out had broken it twice more, his best 
throw being 17.40 m (57 ft 1 in.). He also set 
the Amateur Athletic Union record in 1934 
that lasted until 1949. He set ncaa  records 
in 1933 and 1934, but after 1934 he never 
bettered them. Though he put the shot in the 
1936 Olympic Games at Berlin, he finished 
fifth with throws far short of his record.

Later he boxed professionally, played with 
the Chicago Bears professional football team 
in 1939-40, was a deputy sheriff, and worked 
for a mbber and Chemical Company.
Torre, Francisco Serrano y Dommguez, 
duque de (duke of): see Serrano y Do­
mmguez, Francisco.
Torre, Victor Raul Haya de la: see Haya 
de la Torre, Victor Raul.
Torre Annunziata, city, Napoli province, 
Campania region, southem Italy, a southeast- 
ern suburb of Naples on the Bay of Naples at 
the Southern foot of Vesuvius. The city takes 
its name from a chapel and hospital dedicated 
to the Vergine Annunziata (Virgin of the An- 
nunciation), built there by William of Nocera 
in 1319. Destroyed by the eruption of Vesu­
vius in 1631, it is now a bathing resort and 
thermal spa, with a small port. An important 
rail centre, it includes among its industries 
the manufacture of macaroni and firearms, 
as well as shipyards and iron and steelworks. 
Pop. (1981 prelim.) mun., 56,777.
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Torre del Greco, city, Napoli province, 
Campania region, southem Italy. It lies at the 
south western foot of Vesuvius, on the Bay 
of Naples, and is a southeastem suburb of 
Naples. Two-thirds destroyed by the eruption 
of Vesuvius in 1631, Torre del Greco was re­
built on the solidified lava. It suffered further 
damage in volcanic eruptions of 1737, 1794, 
and 1861 and during an earthquake of 1857. 
Essentially a maritime town, it is populär as 
a bathing resort, and many of its inhabitants 
are engaged in seafaring and fishing. Industrial 
development is slight, but the city is known 
for its craftsmanship in coral and cameo work 
and has a school of coral carving and a coral 
museum. Pop. (1984 est.) mun., 104,654.

Consult the index first

Torrelavega, city, Santander province, in 
the autonomous community (region) of 
Cantabria, northern Spain. It lies Southwest of 
Santander city, at the confluence of the Be- 
saya and Saja rivers. The city is an industrial 
and rail Communications centre, and its live­
stock fair is one of the most famous in Spain. 
Manufactures include Chemicals (dyes and sul- 
furic acid), plastics, and synthetic fibres. The 
municipality has iron, lead, and zinc mines. 
Founded in the 14th Century, the city owes 
its name to the Garcilaso de la Vega family, 
notable in medieval times. The Caves of Al- 
tamira, famous for their prehistorie paintings, 
are in the vicinity. Pop. (1981) 55,786.
Torrens, Lake, salt lake, lying west of the 
Flinders Ranges, east-central South Australia, 
215 miles (345 km) northwest of Adelaide. 
About 150 miles (241 km) long and 40 miles 
(64 km) wide, it has an area of 2,230 square 
miles (5,776 square km). Normally a mud flat, 
it may fill only after heavy rains and has been 
known to overflow into Spencer Gulf, several 
miles to the south. The lake was visited in 
1839 by Edward J. Eyre while he was seeking 
new grazing lands, and it was named in hon­
our of Colonel Robert Torrens, chairman of 
the South Australian Colonization Commis- 
sioners.
Torrens, Robert (b. 1780, Hervey Hill, 
County Derry, Ire.—-d. May 27, 1864, Lon­
don), British economist, soldier, politician, 
and Promoter of schemes for the colonization 
of Australia.

Torrens joined the Royal Marines in 1796, 
achieving the rank of lieutenant a year later; 
by the time of his retirement (1837) he was 
ä full colonel. Torrens was wounded in com­
mand of the defense of the island of Anholt 
(1811), and he began to study economics dur­
ing the course of the siege. He was elected 
to the House of Commons for various con- 
stituencies (1826-35), served as chairman of 
the South Australian Colonization Commis- 
sioners (1835), and was a major shareholder 
in the newspaper Globe and Traveller. He was 
a founding member of the influential Political 
Economy Club.
Torrens was best known as an economics 

writer. Initially he supported the case for pa­
per money, but later he became a major 
spokesman for the currency school led by 
David Ricardo. This strict monetary approach, 
which basically incorporated the beliefs of the 
bullionists, advocated a gold Standard and reg- 
ulation of the banks’ ability to issue currency, 
on the theory that prices are lowered when 
the supply of money is controlled. Torrens 
became one of the most able defenders of the 
Bank Act of 1844, which rigidly controlled 
the amount of currency. He also made some 
original contributions to the theory of com­
parative cost and to the principle of reciprocal 
demand. He was one of the first to point

out the benefits to a country of an import 
tariff. Torrens was highly regarded among the 
classical economists and influenced much leg- 
islation.
Torrens, Sir Robert Richard (b. 1814, 
Cork, County Cork, Ire.—d. Aug. 31, 1884, 
Falmouth, Cornwall, Eng.), Australian states­
man who introduced a simplified system of 
transferring land, known as the Torrens Ti­
tle system, which has been widely adopted 
throughout the world.

The son of Colonel Robert Torrens (1780-
1864), one of the founders of South Australia, 
Torrens emigrated to that colony in 1839. 
He served in the South Australian Legislative 
Council (1851-55), and, when self-govern- 
ment was introduced (1856), he was elected 
to the Assembly for Adelaide. After a brief 
term as premier in 1857, he passed his land 
transfer bill through the new Parliament. The 
bill provided for certification of land transfer 
by a single registration of title, replacing the 
old, complicated system of tracing deeds. He 
implemented his system in South Australia, 
explained it in other parts of the country, 
and wrote several books on the subject. He 
returned to England in 1863, serving in Par­
liament from 1868 to 1874. He was knighted 
in 1872.
torrent duck (Merganetta armata), long- 
bodied duck, found along rushing mountain 
streams in the Andes. It is usually classified as 
an aberrant dabbling duck (q.v.) but is some­
times placed in its own tribe, the Merganettini, 
family Anatidae (order Anseriformes). The 
torrent duck clings to slippery stones with its 
stiff tail or dives to probe beneath rocks with 
its narrow soft bill for insect larvae. All races 
show sex differences in plumage; drakes are 
white headed, with black eye and neck stripes, 
and are gray to black below, while hens are 
rusty and dark gray. All have a spur at the 
wing bend, as do many perching ducks.
Torreón, city, southwestern Coahuila state, 
northeastern Mexico. It lies along the Rio 
Nazas at an elevation of 3,707 feet (1,130 m) 
above sea level. It lies northwest of Mexico 
City and is southeast of Ciudad Juärez and 
El Paso on the Mexican-U.S. border. The 
settlement, founded in 1893, did not prosper 
until President Läzaro Cärdenas began La- 
guna District, one of the largest state-operated 
agricultural cooperatives in Mexico, in 1936. 
Torreón is the metropolis of a vast cotton- 
and wheat-growing district that also supports 
dairying and livestock raising; the city is also 
an important centre for livestock-breeding by 
artificial insemination. Its industries, includ­
ing cotton and flour mills and ironworks and 
steelworks, make it one of the most important 
manufacturing centres in northern Mexico. 
Torreón is also a mining centre for silver, zinc, 
copper, lead, and arsenic deposits located in 
the vicinity. The city is accessible by railroad, 
highway, and air. Pop. (1980) 328,086.
Torres Bodet, Jaime (b. April 17, 1902, 
Mexico City—d. May 13, 1974, Mexico City), 
Mexican poet, novelist, educator, and states­
man.

Torres Bodet studied law and literature at 
the National University of Mexico. He later 
became secretary to the National Preparatory 
School, then chief of the department of public 
libraries in the Ministry of Education (1922- 
24), and was professor of French literature at 
the university (1924-29).

His first collection of verse, Fervor (1918), 
revealed Modernist tendencies. The theme of 
loneliness, his search for identity, and a long- 
ing for death expressed in these poems all 
foreshadow the poet’s later work. El corazón 
delirante (1922; “The Delirious Heart”) and 
Canciones (1922; “Songs”) include highly lyri- 
cal love poems, ranging from the passionate 
to the ideal. In La casa (1923; “The House”), 
he strives for clarity and examines the theme

of the constant renewal of life in poems that 
reflect the influence of the Spanish poet Juan 
Ramón Jiménez. Los di'as (1923; “The Days”) 
stresses the poet’s anguish at a dehumanized 
environment that threatens his existence and 
expresses his desire to escape from the city to 
the stillness of country life. Torres Bodet em- 
ploys Japanese verse forms in Biombo (1925; 
“The Folding Screen”) to produce poems 
of musical sensitivity and expressionistically 
treated colour. He was the first editor (1928— 
31) of Contemporäneos, a cultural and literary 
magazine influential among Mexican poets.
Destierro (1930; “Exile”), written shortly af­

ter he became secretary to the Mexican lega- 
tion in Madrid, reflects the poet’s attempt, 
often expressed in complex Surrealist imagery, 
to rebel against a mechanized, hostile, and un- 
familiar environment. Cripta (1937; “Crypt”), 
considered to include his most important po­
ems, deals with basic human concerns and 
reveals in compact, powerful language a pre- 
occupation with time, solitude, and the absur- 
dity of life.

After holding various diplomatic posts in Eu­
rope and at home, Torres Bodet became min­
ister of public education (1943-46) and for­
eign minister (1946-48). He led the Mexican 
delegation to the United Nations preparatory 
Commission (1945) and to the first sessions of 
the United Nations (1947). In 1948 he headed 
the Mexican delegation to the International 
Conference of American States in Bogota and 
was one of the drafters of the charter of the 
Organization of American States. He served 
as director general of the United Nations Edu­
cational, Scientific and Cultural Organization 
(UNESCO) from 1948 to 1952. For his work 
with schools and libraries, he has been called 
the father of Mexican education.

In Fronteras (1954; “Frontiers”) and Sin 
tregua (1957; “Without Truce”), the mature 
poet achieves a bond with suflering humanity 
in poems that attempt to conquer the isolation 
prevalent in modern society. Torres Bodet also 
wrote much prose, including highly acclaimed 
essays on Marcel Proust and Leo Tolstoy; and 
in 1966 he was awarded the National Prize for 
Literature for a study of Rubén Dario. Of the 
six novels published between 1927 and 1937, 
Sombras (1937; “Shadows”) is considered his 
best. Obra poética (1967; “Poetical Work”) is 
a two-volume edition of his poetry. Selected 
Poems of Jaime Torres Bodet (1964) is a bilin­
gual edition. Afflicted by cancer, Torres Bodet 
took his own life.
Torres Islands, northernmost group of Van­
uatu, southwestern Pacific Ocean, 60 miles 
(100 km) north of Espiritu Santo. They ex­
tend for 35 miles (56 km) and comprise Hiu 
(Hiw), the largest (10 miles [16 km] long by 
2 miles [3 km] wide), Tégua, Loh, Metoma, 
and Toga. Hiu rises to the highest point, 1,201 
feet (366 m). The islands are fringed by coral 
reefs and are populated by Polynesians. Pop. 
(1979) 325.
Torres Naharro, Bartolomé de (b. 1484?, 
La Torre de Miguel Sesmero, Spain—d. 1525?, 
Seville?), playwright and theorist, the most 
important Spanish dramatist before Lope de 
Vega, and the first playwright to create realis­
tic Spanish characters. He was also the author 
of the first published Renaissance theory of 
drama.

Little is known of his life; apparently he was 
a soldier and was held captive for a time in 
Algiers. He was ransomed, and he went to 
Rome in 1513 where he took holy orders. Af­
ter ordination he became a favourite of Pope 
Leo X and other prominent churchmen and 
businessmen in Rome and Naples.

He published his collected works in 1517. 
Entitled the Propalladia (“The First Things of 
Pallas”), they were prefaced with a discourse 
on dramatic art that distinguished between 
tragedy and comedy, a distinction that was lost 
in later Spanish drama. He classified his own



plays as comedias “a noticia, ” treating “things 
noted and seen in true reality,” and “a fan­
tasia, ” concerning those “fantastic or feigned, 
which though not true have the colour of 
truth”—an implicit granting of equal validity 
to Observation and imagination that repre- 
sents a major advance in literary theory. His 
Comedia tinellaria (“Comedy of the Kitch- 
en”) is a brilliant satire on the corruption and 
intrigue in the palace of a Roman Cardinal; 
the Comedia Himenea, based on the novel 
La Celestina, has been said to constitute the 
greatest single step toward the creation of the 
Golden Age comedia. His work, nevertheless, 
differs radically in spirit from that of his suc­
cessors in the Golden Age.
Torres Strait, passage between the Coral 
Sea, on the east, and the Arafura Sea, in the 
westem Pacific Ocean. To the north lies New 
Guinea and to the south Cape York Peninsula 
(Queensland, Australia). It is about 80 mi (130 
km) wide and has many reefs and shoals dan- 
gerous to navigation, and its larger islands are 
inhabited. Discovered (1606) by the Spanish 
mariner Luis Vaez de Torres, its existence was 
kept secret until 1764. The second European 
to sail the strait (1774) was Capt. James Cook. 
The Australia-Papua New Guinea boundary 
is about 3 mi from the New Guinea shore.
Torres Strait Islands, island group in the 
Torres Strait, north of Cape York Peninsula, 
Queensland, Australia, south of the island of 
New Guinea. They comprise three clusters: 
Westem (high, rocky, and barren, the largest 
being Prince of Wales Island); Central (coral); 
and Eastem (volcanic, with dense Vegetation). 
Generally rich in offshore coral growth and 
marine fauna, the islands may be remnants of 
a land bridge that once linked Asia and Aus-

Yule Point on Prince of Wales Island, Queensland, in 
the Torres Strait
Jocelyn Burt—Bruce Coleman Inc.

tralia. Although the Spanish navigator Luis 
Vaez de Torres sailed through them in 1606, 
they did not become well known until the late 
18th Century, when fishermen came to hunt 
for mother-of-pearl shell and bêche-de-mer 
(sea cucumber). The islands were annexed by 
Queensland in the 1870s. Each island cluster 
has its own local government and sends repre- 
sentatives to a central council on Thursday Is­
land. Pearl shelling, pearl culture, fishing, and 
tourism are the main sources of income. With 
the decline in demand for pearl shell, about 
one-half of the population has moved to main­
land Australia. The inhabitants are a mixture 
of Polynesians, Melanesians, and Aborigines. 
Pop. (1981) local government area, 6,131.
Torres Vedras, town and concelho, (munici­
pality), Lisboa district, Portugal, north of Lis­
bon. Roman inscriptions were found there, but 
the Latin name of the town, Turres Veteres, is 
probably of medieval origin. It was frequently 
a royal residence until the 16th Century, and 
the mins of a royal castle still remain. During

the Peninsular War (1808-14), the Duke of 
Wellington constmcted his famous “lines” (a 
defense system to protect Lisbon against the 
French) there. Torres Vedras is an agricultural 
trade centre, and viticulture is important. Pop. 
(1981) town, 10,997; concelho, 64,977.
Torres Villarroel, Diego de (b. c. 1693, 
Salamanca, Spain—d. June 19, 1770, Sala­
manca), mathematician and writer, famous in 
his own time as the great maker of almanacs 
that delighted the Spanish public, now re- 
membered for his Vida, picaresque memoirs 
that are among the best sources for informa­
tion on life in 18th-century Spain.

The son of a bookseller, he ran away from 
home and school and began a remarkable ca­
reer as a dancer, musician, bullfighter, poet, 
lockpicker, and seller of patent medicines. Re- 
turning home to Salamanca, he discovered a 
book on solid geometry and became a changed 
man. Mathematics was still viewed by some 
as related to magie, and for Torres Villarroel 
it had the power of a secret science. In 1721 
he wrote his first almanac, and in 1726 he 
was made professor of mathematics at the 
University of Salamanca. He spent his final 
years in holy orders, spending his money on 
Philanthropie enterprises.
The Vida (1743), modelled on the work of 

the great Spanish poet Francisco Gómez de 
Quevedo, is written in the style of the 17th- 
century picaresque novels. The true adven- 
tures of a man imbued with enormous energy 
and panache, the book is füll of fascinating 
details about Spanish life and customs. A fer­
tile lyric poet as well, Torres Villarroel left 15 
volumes of works.
Torrey, Charles Cutler (b. Dec. 20, 1863, 
East Hardwick, Vt., U.S.—d. Nov. 12, 1956, 
Chicago), U.S. Semitic scholar who held in­
dependent and stimulating views on certain 
biblical problems.

Torrey studied at Bowdoin (Maine) College 
and Andover (Mass.) Theological Seminary 
and in Europe. He taught Semitic languages 
at Andover (1892-1900) and Yale (1900-32), 
and was founder and first director (1900-01) 
of the American School of Archaeology (la­
ter renamed the American School of Oriental 
Research) at Jerusalem.
Torrey’s Islämic studies are represented by 

The Mohammedan Conquest of Egypt and 
North Africa (1901), based on the Arabic work 
of Ibn cAbd al-Hakam, of which he subse­
quently published an edition (1922), and by 
The Jewish Foundation of Islam (1933). He 
offered a fresh critical appraisal and rearrange- 
ment of the books of Ezra and Nehemiah 
in The Composition and Historical Value of 
Ezra-Nehemiah (1896), which was followed 
up by his Ezra Studies (1910) and by The 
Chronicler’s History of Israel (1954). In The 
Second Isaiah: A New Interpretation (1928), 
he argued that Isa. 34-35 and 40-66 should 
be dated c. 400 bc. His Pseudo-Ezekiel and 
the Original Prophecy (1930) presents his the­
ory that the canonical book of Ezekiel is a 
revision of a 3rd-century pseudepigraphon. 
In The Translations Made from the Original 
Aramaic Gospels (1912), The Four Gospels: 
A New Translation (1933), and Our Trans­
lated Gospels (1936), Torrey held that the four 
Gospels were Greek translations from Ara­
maic Originals. The posthumous Apocalypse 
of John (1958) argues that Revelation was a 
translation of an Aramaic original written in 
ad  68.
Torrey, John (b. Aug. 15, 1796, New York 
City—d. March 10, 1873, New York City), 
botanist and chemist known for his extensive 
studies of North American flora.
Torrey was educated at the College of Physi­

cians and Surgeons in New York City (M.D., 
1818), where he became a cofounder of the 
Lyceum of Natural History, later the New 
York Academy of Sciences. In 1817 he and

857 Torricelli, Evangelista

several members of the Lyceum prepared A 
Catalogue of Plants Growing Spontaneously 
within Thirty Miles of the City of New York, 
which came to be known as “Torrey’s cata­
log.” He made an extensive study of the plants

John Torrey
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of the northeastern U.S., and the unidentified 
plants collected on government expeditions 
to the western States were sent to him for 
study. After publication of his Flora of the 
Northern and Middle Sections of the United 
States (1824), he held teaching positions at the 
United States Military Academy, West Point, 
N.Y. (1824-27), the College of Physicians and 
Surgeons (1827-55), and the College of New 
Jersey (later Princeton; 1830-54), teaching 
chemistry, natural history, mineralogy, and 
geology.

In 1834 Torrey met a student from New 
York, Asa Gray, who was to become an 
important botanist. Together they completed 
materials for A Flora of North America, 2 vol. 
(1838-43), but the work was interrupted when 
Torrey became state botanist of New York 
(1836) and was thus obliged to begin work on 
his Flora of the State of New York (1843). He 
amassed one of the most valuable botanical 
libraries and herbaria in the United States. 
His collection was given to the New York 
Botanical Garden in 1899. Torrey’s name is 
commemorated in Torreys Peak in Colorado.
Torreya, a genus of approximately six species 
of ornamental trees and shrubs in the yew fam­
ily (Taxaceae), distributed in localized areas of 
North America, China, and Japan. Torreyas 
have persistent, linear, bristle-pointed leaves, 
arranged roughly in two rows, or ranks. The 
leaves are slightly convex and lustrous above; 
on the underside, two sunken, waxy-appearing 
bands parallel the midrib. Leaves, branchlets, 
and wood are often aromatic or foul scented, 
especially when bruised. Male and female 
flowers are borne on separate trees or on dif­
ferent branches of the same tree. Each large 
seed is completely surrounded by a fleshy cov­
ering, or aril. The California nutmeg, Japanese 
torreya, and stinking yew {qq.v.) are the com­
monly known omamentals; the other three 
species are Chinese trees with local distribu- 
tions, rarely found in cultivation.
Torricelli, Evangelista (b. Oct. 15, 1608, 
Faenza, Romagna—d. Oct. 25, 1647, Flor­
ence), Italian physicist and mathematician 
who invented the barometer and whose work 
in geometry aided in the eventual develop­
ment of integral calculus. Inspired by Galileo’s 
writings, he wrote a treatise on mechanics, 
De Motu (“Concerning Movement”), which 
impressed Galileo. In 1641 Torricelli was in- 
vited to Florence, where he served the elderly 
astronomer as secretary and assistant during 
the last three months of Galileo’s life. Tor­
ricelli was then appointed to succeed him as 
professor of mathematics at the Florentine 
Academy.



Torricelli’s theorem 858

Two years later, pursuing a Suggestion by 
Galileo, he filled a glass tube 4 feet (1.2 m) 
long with mercury and inverted the tube into 
a dish. He observed that some of the mercury 
did not flow out and that the space above the 
mercury in the tube was a vacuum. Torricelli 
became the first man to create a sustained vac-

Torricelli, detail of a portrait by an 
unknown artist
Alinari— Art Resource/EB Inc.

uum. After much observation, he concluded 
that the Variation of the height of the mercury 
from day to day was caused by changes in 
atmospheric pressure. He never published his 
findings, however, because he was too deeply 
involved in the study of pure mathematics— 
including calculations of the cycloid, a geo­
metrie curve described by a point on the rim 
of a turning wheel. In his Opera Geomet- 
rica (1644; “Geometrie Works”), Torricelli 
included his findings on fluid motion and 
projectile motion.
Torricelli’s theorem, also called torricel­
li’s LAW, TORRICELLI’S PRINCIPLE, Or TORRI- 
celli’s EQUATioN, statement that the speed, 
v, of a liquid flowing under the forCe of grav­
ity out of an opening in a tank is proportional 
jointly to the square root of the vertical dis­
tance, h, between the liquid surface and the 
centre of the opening and to the square root 
of twice the acceleration caused by gravity, 2g, 
or simply v =  yjlgh. (The value of the acceler­
ation caused by gravity at the Earth’s surface 
is about 32.2 feet per second per second, or 
9.8 metres per second per second.) The theo­
rem is named after Evangelista Torricelli, who 
discovered it in 1643.

The speed of a portion of water flowing 
through an opening in a tank a given distance, 
h, below the water surface is the same as the 
speed that would be attained by a drop of 
water falling freely under the force of gravity 
alone (that is, neglecting effects of air) through 
the same distance, h. The speed of efflux is 
independent of the direction of flow; at the 
point of the opening the speed is given by 
this equation, whether the opening is directed 
upward, downward, or horizontally.
Torridge, district in the northwestem part of 
the county of Devon, England, with its eastem 
boundary at the mouth of the River Torridge, 
the site of its main town, Bideford. The geol- 
ogy of the district is dominated by the Culm 
Measures, dark gray shale with intercollated 
bands of sandstones and grits. The rocks have 
been folded along an east-west alignment fol­
lowed by a number of rivers. The main river, 
the Torridge, flows from south to north be­
tween steep forested slopes; its valley is deep 
but broad, with a wide floodplain that pro- 
vides excellent meadow and pasture. Dairying 
is important, together with the rearing of beef 
cattle and sheep. Fodder crops include bar­
ley, roots, and ley grass. There are substantial 
markets at Bideford, Holsworthy, and Great 
Torrington.

The Atlantic coastline has been designated

an Area of Outstanding Natural Beauty and 
attracts many tourists. The Culm Measures 
outcrop to form magnificent cliffs from Hart­
land to Westward Ho! Related to Charles 
Kingsley’s novel of the same name, Westward 
Ho! has developed as a major coastal resort. 
North of it is a stretch of sand dunes called 
Northam Burrows. Clovelly is an old fishing 
port, and shipbuilding thrives at Appledore 
and Bideford.

In response to the problems of comparative 
isolation and limited employment, Torridge is 
included within the South West Development 
Area. Since 1970 many new light industries 
have been introduced. The area of the district 
is 380 square miles (985 square km). Pop. 
(1986 est.) 50,000.
Torrigiani, Pietro, in füll pedro florentin 
y TORRIGIANO (b. Nov. 24, 1472, Florence— 
d. 1528, Seville, Spain), Florentine sculptor 
and painter who became the first exponent of 
the Italian Renaissance idiom in England.

He was a student, along with Michelangelo, 
of Bertoldo di Giovanni at the Academy of 
Lorenzo de’ Medici. He left Florence and 
worked in Rome, Bologna, Siena, and Antwerp 
before making his reputation in England. His 
best-known works, the tombs in Westminster 
Abbey for King Henry VII and Elizabeth of 
York (1512-18), are full-length reclining fig­
ures cast in gilt bronze.
In 1521 Torrigiani went to Seville, where 

his style changed, as observed in “Virgin and 
Child” (c. 1521), which shows High Renais­
sance characteristics, and “St. Jerome” (c. 
1525), a Mannerist-influenced work. Sugges- 
tions of Torrigiani’s influence appear in the 
work of the Spanish artists Diego Veläzquez, 
Francisco de Zurbarän, and Jüan Martinez 
Montanés. He died in the Spanish inquisitor’s 
prison.
Torrijos (Herrera), Omar (b. Feb. 13, 
1929, Santiago de Veragua, Panama—d. Aug. 
1, 1981, near Penonomé), virtual dictator 
of Panama (1968-78) who negotiated the 
Panama Canal treaties with the United States, 
leading to Panama’s eventual assumption of 
control of the canal.

Educated at a military school in El Salvador, 
he also studied military-related subjects in the 
United States and Venezuela. In 1952 he was 
commissioned second lieutenant in the Na­
tional Guard of Panama (Guardia National; 
the country’s only military force), becoming 
lieutenant colonel (1966), colonel (1968), and 
brigadier general (1969). In October 1968 he 
participated in a coup by the National Guard 
that overthrew President Amulfo Arias, and 
he gradually emerged as leader of the new 
military junta with the title Chief of Govern­
ment and Supreme Leader of the Panamanian 
Revolution. He became one of the few Latin- 
American leaders who visited Fidel Castro in 
Cuba; but he also suppressed leftist labour ag­
itators and students in Panama.

Transfer of the Panama Canal and Canal 
Zone to Panamanian sovereignty became Tor­
rijos’ main objective, and he pursued it to a 
successful conclusion when on Sept. 7, 1977, 
he and President Jimmy Carter of the United 
States signed two treaties by which the trans­
fer would take place gradually, to be complete 
in 2000.

In the election of October 1978, Torrijos 
declined to run for the presidency, though 
he retained command of the National Guard. 
He died in an airplane crash in a jungle area 
while making a military inspection tour.
Torrington, city, coextensive with the town 
(“township”) of Torrington, Litchfield county, 
northwestem Connecticut, U.S., on the Nau- 
gatuck River. Settled about 1735 as New 
Orleans Village or Mast Swamp (part of 
Windsor), the town was renamed in 1732 for 
Great Torrington, Eng., and was incorporated 
in 1740. For a time (1818-83) the town was

called Wolcottville after the founder of its 
principal industry, a woolen mill. During the 
Revolution the entire male population over 
20 years of age enlisted in the Continental 
Army. The town was a centre of Abolitionist 
sentiment during the 19th Century and was the 
birthplace of John Brown. Industry developed 
early in the area, with shipmast, textile, and 
brass production (1834), and it is now well 
diversified with machine-type products. In the 
1850s Gail Borden made the first Condensed 
milk there. A branch of the University of 
Connecticut is in Torrington. The borough of 
Torrington, incorporated in 1887, became a 
city in 1923; city and town were Consolidated 
the same year. Pop. (1988 est.) 31,667.
Torrington, town, seat of Goshen county, 
southeastem Wyoming, U.S., on the North 
Platte River, near the Nebraska border. The 
site, 23 miles (37 km) east of Fort Laramie 
National Historie Site, was on the Texas and 
Oregon trails, and the Pony Express route. It 
was laid out in 1908 and named for Torring­
ton, Conn. The town now serves as a trade 
centre for an irrigated farming and mining 
area (uranium and coal) and has two large 
livestock auctions. Food processing (including 
a beet-sugar refinery) is an important eco­
nomie factor. Torrington is the home of East­
em Wyoming (junior) College (1948). Inc. 
1908. Pop. (1986 est.) 5,950.
Torrio, Johnny, byname of john torrio, 
Italian giovanni torrio (b. February 1882, 
Orsara, Italy—d. April 16, 1957, New York, 
N.Y., U.S.), American gangster who became 
a top crime boss in Chicago and, later, one 
of the founders of modem organized crime in 
America.

Bom in a village near Naples, Torrio was 
brought to New York City by his widowed 
mother when he was two. He became a 
brothel-saloonkeeper and leader of the James 
Street Boys, allying them with the Five Points 
Gang (1904-08). He then rosé to become a 
rackets boss {i.e., engaged in activities in volv­
ing extortion) in Brooklyn before being called 
to Chicago in 1909 to operate and expand 
Big Jim Colosimo’s chain of brothels. In 1919 
Torrio summoned his old friend Al Capone 
from New York to manage one of the brothels 
and, in 1920, had either him or Frankie Yale 
murder Colosimo. Torrio thereby inherited 
Colosimo’s empire and immediately expanded 
into big-time bootlegging (illegal manufacture, 
sale, and transport of alcohol) and gambling 
casinos of the Prohibition era.

In 1925, after successively being shot at and 
wounded by a rival gang and serving nine 
months in prison for operating a brewery, 
Torrio tumed over his rackets to Capone and 
retired to Italy (1925-28). Retuming to live in 
New York, he invested profitably in real es­
tate and helped create a bootlegging combine, 
becoming a close associate of Lucky Luciano, 
Meyer Lansky, and other bosses. Torrio was 
one of the directors of the national crime syn- 
dicate or cartel formed in 1934.

In 1936 he was charged with income tax 
evasion and, after a long trial and many ap- 
peals, went to prison again (1939-41). He sub­
sequently went into virtual retirement, very 
wealthy, and died of a heart attack in a barber 
chair in 1957.
Torroja (y Miret), Eduardo (b. Aug. 27, 
1899, Madrid, Spain—d. June 15, 1961, 
Madrid), Spanish architect and engineer no­
table as a pioneer in the design of concrete- 
shell stmctures.

Torroja graduated as an engineer in 1923 
and began working with a contractor. He be­
came a Consulting engineer in 1927. His first 
concrete-shell stmcture, a covered market in 
Algeciras (1933), was followed two years later 
by two of his most admired shell stmctures, 
both in Madrid: the grandstand at the Zarzuela 
racecourse and the sports hall. The shell roof



of the raceeourse cantilevers out some 43 feet 
(13 m). Double cylindrical shells characterize 
the sports hall.

Other outstanding works by Torroja include 
a reservoir in Madrid (1936), the Aldoz aque- 
duct (1939), the bridge over the Esla at

Grandstand at the Zarzuela raceeourse, Madrid, by 
Eduardo Torroja, 1935
Archivo Mas, Barcelona

Zamora (1940), hangars at Torrejón de Ar- 
doz (1942), the Las Corts soccer stadium, 
Barcelona (1943), and the Tächira Club, Ca­
racas (1957). His churches at Xerrallo and 
Pont de Suert (both 1952) also show his flair 
for dramatic and graceful form. In 1951 he 
formed the Technical Institute of Construc­
tion and Cement and served as its director 
until his death.

His books Philosophy of Structures and The 
Structures of Eduardo Torroja; An Autobiog- 
raphy of Engineering Accomplishment (both 
1958) were influential accounts of his ap­
proach to architectural engineering.
Tórshavn, also spelled thorshavn , port and 
Capital of the Faeroe Islands. It is situated at 
the southem tip of Streymoy, the largest island 
of the Faeroe Islands. Tórshavn was founded 
in the 13th Century, but it remained only a 
small village for several centuries thereafter. 
The ancient Lagting, or Faeroese parliament, 
used to meet on Tinganaes, a promontory 
that cuts Tórshavn harbour into two parts. 
The Lagting now meets in the centre of town. 
Tórshavn itself now houses about one-third 
of the total population of the Faeroe Islands. 
It is well connected by road to other Settle­
ments on Streymoy, and boats link it to Settle­
ments on other islands in the archipelago. Its 
main industries are fishing and the making of 
knitwear, the latter using wool from the large 
numbers of sheep on the islands. Tórshavn 
has secondary schools, the Faeroese Academy, 
and a local museum. Pop. (1989 est.) 14,547.
torsion balance, device used to measure the 
gravitational acceleration at the Earth’s sur­
face. Other such devices, using different meth­
ods to obtain the same result, are pendulums 
and gravimeters. The torsion balance consists 
essentially of two small masses at different 
elevations that are supported at opposite ends 
of a beam. The latter is suspended from a wire 
that undergoes torsion because the masses are 
affected differently by the force of gravity. 
When the wire is twisted, an optical system 
indicates the angular deflection (0), and the 
torque (T), or twisting force, involved can be 
calculated from the simple expression T =  k6, 
in which k is a constant that depends on the 
properties of the instrument. The amount of 
torque, in turn, is correlated with the gravita­
tional force at the point of observation. The 
torsion balance was devised by Lórant von 
Eötvös, a Hungarian physicist, in 1902; many 
scientists have contributed modifications to 
the basic instrument.

The term torsion balance also refers to a de­
vice used in weighing, an equal arm balance 
that uses horizontal steel bands instead of piv- 
ots and hearings.

torsion bar, rod or bar that resists twisting 
and has a strong tendency to return to its orig­
inal position when twisted. In automobiles a 
torsion bar is a long spring-steel element with 
one end held rigidly to the frame and the 
other end twisted by a lever connected to the 
axle. It thus provides a spring action for the 
vehicle. See also spring.
torsk (fish): see cusk.
Torstenson, Lennart (b. Aug. 17, 1603, 
Forstena, Swed.—d. April 7, 1651, Stock­
holm), Swedish field marshal and artillerist 
who transformed the use of field artillery, 
making it mobile to a previously unknown de­
gree. He won important victories in the Thirty 
Years’ War and in Sweden’s war against Den­
mark (1643-45).

The son of a Swedish officer, Torstenson 
became a page to King Gustav II Adolf in 
1618 and fought under that monarch against 
Poland (1621-23) in Livonia. After studying 
warfare with Maurice of Nassau, prince of Or­
ange, he retumed to serve in 1626-29 under 
Gustav II Adolf in his Prussian campaigns. 
He was already an artillery specialist, and in 
1629 he was made colonel of the first purely 
artillery regiment to be formed in any army. 
He commanded the field artillery when Gus­
tav intervened in the Thirty Years’ War in 
Germany in 1630. His distinguished service in 
Sweden’s crucial victory over imperial forces 
at Breitenfeld in 1631 led to his promotion tö 
general. Captured by the forces of the imperial 
general Albrecht Wenzel von Wallenstein in 
1632, he was exchanged in 1633.
In 1635 Torstenson became chief of staff 

under Sweden’s commander in chief, Johan 
Banér, and in 1636 took part in Banér’s 
brilliant victory at Wittstock, which reestab­
lished Swedish supremacy in north and central

Torstenson, detail from a portrait by 
an unknown artist, 1648; in Gripsholm 
Castle, Sweden
By courtesy of the Svenska Portrattarkivet, Stockholm

Germany. Although his health was impaired, 
Torstenson assumed command of the Swedish 
forces in Germany after Banér’s death (1641) 
and restored discipline to the mutinous and 
disorganized army. After gaining decisive vic­
tories at the second Battle of Breitenfeld and 
in Moravia, he was ordered by the chancellor, 
Count Axel Oxenstiema, to launch an attack 
on Denmark (1643) and conquered the Dan­
ish province of Jutland.

Retuming to the central European war the­
atre, Torstenson won a brilliant victory (1645) 
at Jankov by his ability to shift his guns 
quickly in the course of the battle. He retired 
from the command the following year for rea- 
sons of health and was made a count in 1647. 
In his last years he used his position in the 
Swedish state council (of which he had been 
made a member in 1641) to oppose the poli­
cies of Oxenstiema and gained the confidence 
of Queen Christina.
tort, an instance of unlawful conduct that ei­
ther is dangerous to life and limb, causes men­
tal anguish, damages personal reputations, or 
violates certain rights, such as property rights

859 torticollis

or rights of privacy. The concept encompasses 
only those civil wrongs independent of con- 
tracts.

A brief treatment of torts follows. For a full 
treatment, see m acropaedia: Torts.

The English word tort derives from the 
medieval Latin tortum (literally, something 
twisted, wrung, or crooked). In law, a tort is 
a civil wrong—i.e., a wrong actionable in the 
courts independent of a breach of contrac- 
tual Obligation, a failure to observe a purely 
equitable duty, or a crime. Defamation (li­
bel and slander), assault, trespass, nuisance, 
property damage, product defects, deceit, ma- 
licious prosecution, and negligence are all, 
apart from possible criminal and contractual 
aspects, torts.

The law of torts attempts to provide a means 
of redress for damage or injury suffered. For 
instance, in the event a ferocious bull charges 
through a fence and wreaks havoc in a neigh­
bouring farmyard, the owner of the bull, who 
has a strict statutory duty to ensure that such 
an escape does not occur, is liable by the 
law of torts to compensate the neighbouring 
farmer who has suffered damage. The form of 
compensation is usually monetary (damages), 
assessed according to the loss incurred as a 
result of the tortious act or failure to act. The 
purpose of the law of torts is to delimit, in the 
event of damage or injury resulting from an 
act or omission, a right to compensation and 
the extent of the compensation that may be 
claimed.

That an act or omission may be deemed not 
to be tortious does not necessarily mean that 
a wronged party cannot seek redress in the 
form of compensation. A breach of contract, 
for example, will entitle the wronged party to 
damages, but the form of action in such a case 
is in the law of contract, not tort. It is possible, 
of course, for an act or omission to be both a 
tort and a breach of contract. Because of the 
overlap in such areas, the strict definition of 
tort has traditionally been a subject of keen 
academie debate.

The concept of negligence is of great impor­
tance in the law of torts. The main method 
of assessing whether or not a particular act 
or omission is negligent is through the con­
cept of a duty of care. The extent of such 
a duty depends on a concept of reasonable 
foreseeability (the fictitious Standards of the 
proverbial “man on the Street”). For instance, 
is it reasonably foreseeable that the presence 
of a decomposed snail in a bottle of ginger 
beer will cause injury to the consumer (the 
celebrated British case of Donoghue v. Ste­
venson)! A prerequisite for the success of an 
action in the law of torts is that a duty should 
be present, that the duty should be owed to 
the particular person who has suffered injury 
or damage, and that actual injury or damage 
has been suffered.

Modem developments in the law of torts 
are much concemed with ideas of insurance 
(a system of loss-spreading through society 
generally) and social security provisions (state 
compensation for accidents and injuries at 
work). As these ideas take hold, the concept of 
no-fault liability is gradually becoming more 
widespread in the area of tort law.
torticollis, also called wryneck, or stiff 
n eck , abnormality in which the head is pulled 
to one side and twisted so that the chin points 
to the other side. In infants the most common 
causes include congenital shortening of mus­
cles on one side of the neck, position of the 
child in the womb, and trauma to the sterno- 
cleidomastoid muscle during birth. In adults, 
poor posture, pathology of the cervical spine, 
and inflammation of cervical lymph nodes 
may cause it. Spasmodic torticollis is a spe­
cific disorder in which the muscles of one side
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of the neck contract spasmodically; it may be 
incapacitating and is difficult to eure.
tortoise, any of the land-dwelling turtles of 
the family Testudinidae; in Great Britain the 
name refers to any nonmarine turtle. The 
land-dwelling tortoises are exclusively terres- 
trial, vegetarian reptiles. In folklore these an­
imals represent slowness, determination, and 
long life. Tortoises are found in both the Old 
World and the New, but the majority of the 
40-odd living species are confined to Africa 
and Madagascar. Tortoises are characterized 
by high, domed shells; heavy, elephant-like 
hind legs; and hard-scaled forelegs. They are 
placed in five to seven genera; one (Pyxis) is 
found only on Madagascar; all others, except 
Geochelone and Gopherus, are found only in 
Africa.

The common tortoise of Southern Europe 
and the giant tortoises of the Galäpagos and 
other islands are among the many members 
of the genus Testudo. The common, or Eu­
ropean, tortoise (T. graeca) has a shell about 
18-25 cm (7—10 inches) long, brownish in 
colour, marked with black.

The giant tortoises are now rare or extinct 
on many islands because they were slaugh- 
tered and their habitats destroyed by man and 
because of the introduction of animals (pigs, 
goats, rats, etc.) that prey on the young or 
compete with the adults for food. Of the gi­
ant tortoises native to about 30 islands in the 
Indian Ocean, all are extinct except the group 
native to South Aldabra Island. The 10 to 
15 Galäpagos tortoises, commonly considered

Galäpagos tortoise (Geochelone elephantopus)
Francisco Erize— Bruce Coleman Ltd.

races of the species Geochelone elephantopus, 
are depleted and, in several cases, extinct. Gi­
ant tortoises attain very large sizes relative to 
most other living turtles. One captive Gala­
pagos tortoise had a shell length (measured 
along the curve) of about 1.3 m (4.25 feet) 
and a weight of about 140 kg (300 pounds). 
Weights of about 180 kg have been recorded 
for specimens from Santa Cruz Island. Other 
members of the genus Testudo are found in 
Africa, Asia, and South America.

The genus Gopherus includes the four North 
American species known collectively as gopher 
tortoises. Gopher tortoises have brown shells 
about 20-35 cm long and have flattened front 
limbs that are adapted for burrowing. The 
desert tortoise (G. agassizii) is an inhabitant 
of deserts and open woods of the southwestem 
United States and Mexico. Berlandier’s tor­
toise (G. berlandieri) frequents near-desert and 
wooded areas of Texas and northern Mexico. 
The gopher tortoise (G. polyphemus) inhabits 
sandy and wooded regions of the southem 
United States from Florida to Texas. The re­
cently discovered bophenus flavomorginatum 
is known only from a small area in north- 
central Mexico.
tortoise beetle, any member of the insect 
subfamily Cassidinae of the leaf beetle fam­

ily Chrysomelidae, order Coleoptera. Tortoise 
beetles range between 9 and 12 mm (less than 
0.5 inch) in length and resemble a turtle be-

Tortoise beetle (Cassidinae)
Anthony Bannister from the Natural History Photographic Agency— EB 
inc.

cause of the forward and sideways extensions 
of the body. Both adults and larvae are de­
structive to garden plants.
Tropicai tortoise beetles are among the most 

brilliantly coloured coleopterans and are used 
in making jewelry. The pits and grooves cover­
ing the South American leaf beetle Desmonota 
variolosa give it an iridescent green colour 
with depth resembling that of an emerald. The 
colouring disappears at death because of the 
drying and shrinkage that occur, and the dead 
beetle turns dullish brown. The flat, spiny 
larvae have a forked appendage at the poste­
rior end to which excrement and other debris 
are attached and carried, like an umbrella, as 
camouflage.
tortoiseshell, ornamental material obtained 
from the curved horny shields forming the 
shell of the hawksbill turtle (Eretmochelys 
imbricata). The marbled, varicoloured pat­
tem and deep translucence of the plates have 
long been valued for manufacture of jewelry 
and other items. Tortoiseshell was imported 
to Rome from Egypt, and in 17th-century 
France, tortoiseshell work was raised to the 
level of artistry for je wel cases, trays, snuff- 
boxes, and other decorated articles. The craft 
soon spread to other parts of Europe, where it 
was also highly developed.

Tortoiseshell is first separated from the bony 
skeleton by heat; the shields are flattened by 
heat and pressure, and irregularities are rasped 
away. Tortoiseshell is easily molded by heat 
and pressure and can be shaped on a lathe. 
The use of tortoiseshell, however, is illegal to­
day in many parts of the world.
tortoiseshell ware, earthenware with varie­
gated, surface colour made in Staffordshire, 
England, in the 18th Century. It was a sub- 
division of the “clouded” (agate) ware made 
about 1755-60 at Staffordshire, especially by 
Thomas Whieldon. The brown colour of the 
tortoiseshell ware is derived from manganese 
oxide. The different clouded effects were ob­
tained by treating the lead glaze with different 
oxides; only that with brown mottling is prop-

Whieldon type tortoiseshell earthenware 
teapot, Staffordshire, England, c. 1755; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London; 
photograph, EB Inc.

erly called “tortoiseshell,” though the term is 
often used loosely to include multicoloured 
clouded ware in general.
Tortola, largest of the British Virgin Islands, 
part of the Lesser Antilles chain, which sepa­
rates the Atlantic Ocean and Caribbean Sea. 
lts name is from the Spanish tórtola, mean­
ing “turtle dove.” It lies about 60 miles (100 
km) east of Puerto Rico and has an area of 
21 square miles (54 square km). Tortola is 
composed of a long chain of hills uninter- 
mpted by any transverse valley; although the 
island is only 3 miles (5 km) wide, one has 
to ascend to 1,200 feet (365 m) to cross it. 
The highest peak is Mount Sage (1,781 feet 
[543 m]). There is a fragment of an unusual 
xerophytic forest, with flora like that of the 
Greater Antilles, which contains species not 
found elsewhere on Tortola.
The island is best suited by climate and to- 

pography to livestock raising. The export of 
livestock to the U.S. Virgin Islands is the 
principal economie activity. The government 
maintains a stock-breeding farm producing a 
hybrid that combines the heat resistance of 
tropicai cattle with the greater production of 
breeds found in temperate climates. More than 
80 percent of the population of the British 
Virgin Islands, mostly of African extraction, 
resides on Tortola. Pop. (1980) 9,119.
Tortona, Latin dertona , town and epis- 
copal see, Alessandria provincia, Piemonte 
(Piedmont) regione, northwestem Italy, on the 
Scrivia River, east of the city of Alessandria. 
Founded by the Ligurians, it became a Roman 
colony in 148 bc. A Guelf stronghold in the 
Middle Ages, it was destroyed by the emperor 
Frederick I Barbarossa in 1155. It feil to the 
Milanese Visconti family in 1347 and passed 
to Savoy in 1738. Notable landmarks include 
the cathedral (1584), the church of Santa 
Maria Canali (9th Century, rebuilt 13th), the 
mins of the castle dismantled by Napoleon I 
in 1801, and the Roman Museum, with Ro­
man relics. The centre of an agricultural re­
gion, Tortona is a rail junction and produces 
textiles, machinery, and wine. Pop. (1988 est.) 
mun., 28,354.
Tortosa, city, Tarragona provincia, in the 
comunidad autónoma (“autonomous commu­
nity”) of Catalonia, northeastem Spain, on 
the Ebro River, Southwest of the city of Tar­
ragona. Tortosa originated as the Dertosa of 
the Iberians; replanned by the Roman general 
Scipio Africanus, it was transformed into a 
municipium (town) by Julius Caesar and given 
colonial privileges by the emperor Augustus 
as Colonia Julia Augusta Dertosa. Under the 
Moors it was an important frontier city of the 
Caliphate of Córdoba and was for some time 
the Capital of a small, independent Moor­
ish kingdom. Ramón Berenguer IV, Count 
of Barcelona, captured Tortosa in 1148 and 
granted it a highly privileged charter. A Moor­
ish attempt to recapture the city in 1149 was 
repulsed largely because of heroic fighting by 
the women. In the last period of the Span­
ish Civil War (1939), Tortosa suffered serious 
damage, but it has been largely restored. Im­
portant landmarks include the Gothic cathe­
dral (1347), with a Baroque facade added in 
1705; a Renaissance palace; and the remains 
of a medieval castle. Tortosa has a technical 
school and an observatory.

The city overlooks a wide plain of rice plan- 
tations, orchards, and olive trees. Olive oil is 
the principal product. Manufactures include 
Chemical fertilizer, soap, cement, pharmaceu- 
ticals, hats, and knitwear; there are also rice 
milling, flour milling, and sawmilling. Pop. 
(1981) 31,445.
Tortuga Island, French ïle de la tortue, 
Caribbean island off the northern coast of 
Haiti opposite Port-de-Paix. European adven- 
turers settled Tortuga (Spanish: “Turtle”) in 
1629, in conjunction with trying to establish



a foothold on the neighbouring island of His- 
paniola (now comprising Haiti and the Do­
minican Republic). Known as filibusters and 
buccaneers, these “Brethren of the Coast” ha- 
rassed Spanish shipping. Englishmen, French- 
men, and Spaniards, in turn, dominated 
Tortuga until the French gained permanent 
possession in 1665.

In the 1880s France, Britain, and the United 
States considered the island, which is 20 miles 
(32 km) long by 3 miles (5 km) wide, strate- 
gically important, but thereafter it became of 
little value either in international affairs or in 
the Haitian economy. On its highest point is 
the small village of Lan Palmiste. Pop. (1982) 
22,080.
torture, the infliction of excruciating physi­
cal or psychological pain for such reasons as 
punishment, intimidation, coercion, the ex- 
traction of a confession, or the obtainment 
of information. Throughout history, govem- 
ments have used torture against their enemies 
and as a part of their legal Systems. The term 
has also been more generally applied to acts by 
individuals outside of government, as, for ex­
ample, by criminals. Modes of inflicting pain 
range from physical devices to Chemical in- 
jections to elaborate psychological techniques 
designed not only to break down resistance 
but to subvert personality.

Torture was apparently commonly practiced 
in many ancient civilizations. The ancient 
Greek practice of torturing slaves to obtain 
information influenced early Roman laws, in 
which torture gave the testimonies of slaves 
and those of low social status more validity.

A renewed interest in Roman law, the dis- 
satisfaction with earlier modes of securing 
reliable information, and the development of 
strong political authorities contributed to the 
increased use of torture in Europe beginning 
in the 12th Century. Prior to this period oaths, 
ordeals, and combats were common ways to 
resolve judicial conflicts, but by the 13th Cen­
tury confession became, along with the testi- 
mony of eyewitnesses, the means of determin­
ing guilt in most of Europe. Suspects could 
not be convicted on the basis of circumstantial 
evidence. Torture was increasingly used to ex­
tract confessions, but in general was legal only 
if there was considerable evidence against the 
suspect. From the mid-14th Century to the end 
of the 18th Century, torture was a common 
and sanctioned part of the legal proceedings 
of most European countries and the Roman 
Catholic church, which had approved of its 
use by the inquisition in cases of heresy.
Among the instruments of torture used dur­

ing this period were the strappado, a machine 
that hoisted the suspect’s weighted body by a 
rope tied to his hands, which were fastened 
behind his back; the rack, an instrument that 
stretched the limbs and body; and the thumb- 
screw, a metal-studded vice in which a sus­
pect’s thumbs were compressed.

While the effectiveness of torture has been 
defended by many people, notably Aristotle 
and Sir Francis Bacon, it was attacked as early 
as Roman times by Cicero and Seneca, who 
claimed that “it forces even the innocent to 
lie.” In the European Middle Ages, St. Au- 
gustine pointed out its moral perversity: “If 
the accused be innocent, he will undergo for 
an uncertain crime a certain punishment, and 
that not for having committed a crime, but 
because it is unknown whether he committed 
it.” While legal and moral arguments against 
torture had been heard for centuries, they 
did not have force until the Enlightenment 
period, when there was not only a humani- 
tarian movement but also a dramatic change 
in European law. Eyewitness accounts and 
confession became less important as new pro­
cedures allowed for conviction on the basis of 
strong suspicion from circumstantial evidence, 
as had been held in England, whose laws for 
the most part never supported torture.

By 1800 most European countries had legally 
abolished the use of torture, but in the 
20th Century it reappeared in unexpectedly 
high proportions. The political pressures of 
the modern state were blamed for this in­
crease, particularly its use by armies during 
wartime and by intelligence agencies. It was 
in countries that used law as a means of im- 
posing ideology, however, that torture became 
most widespread, for example, in the fascist 
countries of Italy and Nazi Germany and the 
communist government of the U.S.S.R. under 
Joseph Stalin. In Nazi concentration camps, 
doctors became involved in creating gruesome 
tortures and in sustaining individuals so that 
they could be tortured again.

Despite the United Nations’ Universal Dec­
laration of Human Rights (1948), a document 
decrying the use of torture, revelations of the 
widespread practice of torture in French Alge­
ria and in Greece during the 1950s were only 
a glimpse at how it had become adaptable 
to many cultures in the late 20th Century. 
Although torture has been universally con­
demned, it is still widely practiced in many 
regions, including Latin America, Africa, and 
the Middle East.
The modern techniques of torture include 

not only the traditional methods of physical 
pain but also the use of complex psychological 
and pharmacological methods that have been 
developed out of studies of medical research 
and the psychology of pain. One of the most 
disturbing is the suppression of the body’s 
natural process of pain Inhibition, causing an 
enhancement and extension of an already ex­
cruciating pain. Other methods include sleep 
and sensory deprivation, the forced extraction 
of teeth and nails, mock executions, and the 
use of nerve stimulants.
The belief that only sadistic individuals are 

capable of committing torture was seriously 
questioned by an American study conducted 
in the 1960s in which volunteers—ordinary 
people from various occupations—were told 
to administer a memory test. After each in­
correct answer by the “leamer,” who was 
strapped down and attached to an electrode, a 
scientist ordered the volunteer to increase the 
voltage of the electric shock. Unknown to the 
volunteer, the “leamer” was an actor and no 
shock was actually transmitted. The majority 
of volunteers gave what they knew to be dan- 
gerous levels of electric shock when ordered 
to, even after hearing the screams and Protests 
of the “victim.”
torulosis (disease): see cryptococcosis.
Torun, województwo (province), north-central 
Poland, established 1975, comprising an area 
of 2,065 square miles (5,348 square km). It 
is bordered by the provinces of Elblqg and 
Olsztyn on the north, Ciechanów on the east, 
Wloclawek on the south, and Bydgoszcz on 
the west. The Vistula River forms much of the 
westem border of the province; other rivers 
are the Drw^ca (a tributary of the Vistula), 
the Lutryna, and the Fryba. The province has 
extensive fields of wheat, sugar beets, and rye; 
forests; and marshes. Numerous health spas 
are located along the Vistula River in the 
westem part of the province and along the 
Drw^ca in the eastem sector.
The economy is based on Chemical produc­

tion, food processing, machine-tool manufac­
turing, lumber milling, and agriculture. Torun 
{q.v.) city, the provincial Capital, is located on 
the Vistula River in the southem part of the 
province. A river port, rail and road junction, 
and cultural centre, the city is the birthplace 
(1473) of the astronomer Nicolaus Copemi- 
cus. Other important cities in the province are 
Gmdzi^dz, Brodnica, and Chelmno. The lat­
ter, 25 miles (40 km) northeast of Bydgoszcz 
city, was the site of a Nazi extermination 
camp during World War II where some 200,- 
000 Polish Jews and others were slain. Pop. 
(1988 est.) 649,600.

861 Torzhok

Torun, German thorn , city, Capital of 
Torun województwo (province), north-central 
Poland, on the Vistula River. A river port, rail 
and road junction, and cultural centre, it is

Torun, Pol.
Shostal— EB Inc.

the birthplace (1473) of the astronomer Nico­
laus Copemicus (Polish: Mikolaj Kopemik) 
and seat of Nicolaus Copemicus University 
(founded 1945), as well as several scientific so­
cieties, museums, and two theatres. The 13th- 
century Church of St. John contains one of 
the largest bells in Poland. Traditional indus­
tries include wool spinning and the baking of 
gingerbread; newer industrial development has 
made Torun known for its precision instru­
ments, electronics, synthetic fibre and textiles 
produced at the “Elano” factory, phosphate 
fertilizers, and seed-export industries.

An important medieval trade centre, Torun 
was ceded to the Teutonic Knights, who built 
a castle there (1230-31). The settlement ac­
quired town rights in 1233, and the present 
town was laid out in 1236. During the 14th 
Century, Torun joined the Hanseatic League 
and sailed its own merchant fleet in trade 
with the Netherlands. In 1454 Teutonic rule 
was overthrown, and in 1466 Torun was de­
clared a free city under Polish administra­
tion. It flourished through economic favours 
bestowed upon it by a succession of Polish 
kings. In 1793 it was seized by Pmssia; it was 
retumed to Poland in 1919. Pop. (1988 est.)
197,000.
Tory (political party): see Whig and Tory. 
Tory (U S. colonial history): see Loyalist.
Tory, Geoffroy (b. c. 1480, Bourges, Fr.— 
d. c. 1533, Paris), publisher, printer, author, 
Orthographie reformer, and prolific engraver 
who was mainly responsible for the French 
Renaissance style of book decoration and who 
played a leading part in popularizing in France 
the roman letter as against the prevailing 
Gothic. His important publications include a 
number of “Books of Hours” and his famous 
philological work Champfleury (1529). In this 
work Tory put forward the idea of accents, 
the apostrophe, the cedilla, and simple punc- 
tuation marks. He was appointed imprimeur 
du roi (“printer to the king”) by Francis I in 
about 1530.
Torzhok, city, Kalinin oblast (province), west­
em Russian S.F.S.R., on the Tvertsa River, 
37 miles (60 km) west of Kalinin. The first 
recorded mention of Torzhok dates from 1139. 
In the 14th Century it became the centre of 
a small rural district in the Novgorod Feudal 
Republic, on the trade route between Nov­
gorod and the principality of Suzdal. In 1478 
the Museo vite state incorporated Torzhok. 
During a military campaign of Wladyslaw IV 
Vasa (lived 1595-1648), the Polish monarch, 
Poles largely destroyed the town. In the 18th



Tosa Mitsunobu 862

Century it successively became part of Izhora 
Land (Russian territory after a war with Swe­
den in 1702-03), the province of Novgorod, 
and the Viceregency of Tver.

Examples of traditional Russian wooden 
as well as Neoclassical styles of architec­
ture are found in Torzhok. These include 
the wooden Voznesenia (Ascension) Church 
(17th Century), and the Excursion Palace and 
the Spaso-Preobrazhenskiy Cathedral from the 
18th and 19th centuries, respectively. Of note 
is the Boris and Gleb Monastery complex 
built in the 18th- and 19th-century Neoclassi­
cal style.

The Torzhok technique of gold embroidery 
(raised floral pattems using gold and silver 
threads), which developed in the 13th Century 
and flourished in the 18th, is still practiced. 
The Kalininskie Uzory Production Associa­
tion factory makes badges of rank for the So­
viet Army, as well as emblems and clothing. 
Since the 1950s, Torzhok also has manufac- 
tured machinery, railroad cars, printing inks, 
leather goods, and wood products. Situated 
in a flax-growing region, the city produces 
flax-retting machinery and has the All Union 
Flax Research Institute. Torzhok is the nat­
ural gas distribution centre on the Moscow- 
Leningrad pipeline. Pop. (1974) 49,000.
Tosa Mitsunobu (b. 1434—d. 1525, Kyöto), 
painter generally regarded as the founder of 
the Tosa school of Japanese painting.

A member of an aristocratie family that had 
traditionally served as painters to the Imperial 
court, he was head of the court painting bureau 
from 1493 to 1496. In 1518 he was appointed 
chief artist to the Ashikaga shoguns (a family 
of military miers who govemed Japan from 
1338 to 1573), thus securing for his school pa­
tronage that continued into the 19th Century. 
The style that the Tosa school revived and 
preserved was the Yamato-e (Japanese paint­
ing), distinguished by delicate, precise contour 
lines and variegated colours. It is often used 
in narrative scrolls, such as those illustrating 
scenes from classical literature (especially The 
Tale of Genji).
A few extant works by Mitsunobu include a 

portrait of the emperor Go-En-yü dated 1492 
and located in the Unryü-in, Kyöto, and nar­
rative scrolls illustrating the histories and leg- 
ends of temples and shrines—“Kiyomizu-dera 
engi emaki” (“The Illustrated History of the 
Kiyomizu Temple”), in the Tokyo National 
Museum.
Tosa Mitsuoki, original name tosa fuji- 
mitsu , also called tsuneaki (b. 1617, Sakai, 
Japan—d. Nov. 14, 1691, Kyöto), Japanese 
painter of the early Edo period (1603-1867) 
who revived the Tosa school of painting 
(founded in the 15th Century and devoted 
to the Yamato-e, or paintings specializing in 
subject matter and techniques derived from 
ancient Japanese art as opposed to schools 
influenced by Chinese art).

Mitsuoki left Sakai with his father, Tosa Mit- 
sunori (1583-1638), also a painter, in 1634 
and settled in Kyöto, where he hoped to re- 
vive the Tosa school. In 1654 he assumed a 
position as court painter that had traditionally 
been given to members of the Tosa family but 
had been vacant since the end of the Muro- 
machi period (1338-1573). Mitsuoki’s style is 
known for its delicate lines and fine delin- 
eation, typical of the Tosa school, but he also 
adopted some techniques and Chinese subject 
matter from the populär and powerful Kano 
school. Among his works are “Kitano Ten- 
jin engi emaki” (a picture scroll depicting the 
chronicle of the Kitano Shrine), “Itsukushima 
Matsushima zu-byöbu” (“Picture Sereens of 
Itsukushima and Matsushima”), and “Kiku 
jun zu” (“A Quail and Chrysanthemums”). 
This last is typical of Li An-chung, a Chinese

painter whose style he adopted. In 1681 he 
made his son Mitsunari (1646-1710) succes­
sor to his office and took the tonsure.
Tosa school, hereditary school of Japanese 
artists, consisting of members of the Tosa 
clan and other artists adopted into the clan, 
forming an official school contemporary with 
that of the Kano family. Both lineages claim 
descent from great 15th-century masters of 
Japanese art. The two schools lasted until 
the end of the Edo period (1603-1867). The 
Tosa school devoted its talents to subjects and 
techniques traditional to the indigenous art 
of Japan and, in theory, provided the official 
painters attached to the court.

The illustration of Japanese literary classics, 
especially the Genji monogatari (“Tale of Gen­
ji”), were subjects especially favoured by Tosa 
artists. Delicate ink drawing combined with 
a decorative use of colour create a precious 
effect in the small-scale treatment of the Tosa 
style.
tosafot, also spelled tosaphoth (Hebrew: 
“additions”), critical remarks and notes on 
selective passages of the Talmud that were 
written mostly by unknown Jewish scholars 
in Germany, in Italy, and especially in France 
during the 12th to 14th Century. Experts are 
undecided whether tosafot were meant to be 
direct commentaries on the two elements that 
comprise the Talmud—the Mishna (the cod­
ification of Jewish oral law) and the Gemara 
(expositions of the Mishna)—or were intended 
to supplement the great French rabbinical 
scholar Rashi’s systematic commentary on the 
text of the Babylonian Talmud.

The first tosafists {fetale ha-tosafot) were 
Meir ben Samuel and Judah ben Nathan, two 
of Rashi’s sons-in-law who lived in north- 
em France. The most highly regarded tosafist, 
however, was Rabbenu Tam (Jacob ben Meir 
Tam), Rashi’s grandson. All editions of the 
Babylonian Talmud (since its first printing 
in Venice, 1520-23) carry Rashi’s commen­
taries on the inside margin of the page, with 
the tosafot located on the outside margin. 
This arrangement, however, is not followed 
in some modem editions in translation. Ex­
tensive leaming is required to understand the 
subtleties discussed in all these commentaries.
Toscana (Italy): see Tuscany.
T oscanella (Italy): see Tuscania.
Toscanini, Arturo (b. March 25, 1867, 
Parma, Italy—d. Jan. 16, 1957, New York 
City), Italian conductor, considered one of the 
great virtuoso conductors of the first half of 
the 20th Century.

Toscanini studied at the conservatories of 
Parma and Milan, intending to become a 
cellist. At the age of 19, when playing at 
the opera house at Rio de Janeiro, he was 
called upon to fill in for the conductor and 
performed Verdi’s Aida from memory. He 
came into prominence as a conductor in 
Italy and elsewhere and was appointed musi­
cal director of La Scala, Milan, in 1898, and 
of the Metropolitan Opera, New York City, 
in 1908. He conducted the New York Phil-

Toscanini
By courtesy of NBC

harmonic-Symphony Orchestra from 1928 to 
1936 and appeared with orchestras all over 
the world, except those of Italy and Germany 
during the Fascist regimes. From 1937 to 1954 
he directed the nbc Symphony, an orchestra 
sponsored by the U.S. radio network.
Toscanini became principally known for his 

readings of the operas of Verdi and the sym- 
phonies of Beethoven, and he gave remark­
able performances of the music of Wagner. 
His interpretations were notable for detail of 
phrasing, dynamic intensity, and an essentially 
classical conception of form. His phenome- 
nal memory stood him in good stead when, 
suffering from poor eyesight, he was obliged 
always to conduct from memory. He com- 
manded from the artists who worked under 
him a devotion that often made them reach 
something like his own fervour.
Tosefta (Aramaic: Supplement, or Addition), 
a collection of oral traditions related to Jew­
ish oral law. In form and content the Tosefta 
is quite similar to the Mishna, the first au­
toritative codification of such laws, which 
was given its final form early in the 3rd Cen­
tury a d  by Judah ha-Nasi. Both the Tosefta 
and the Mishna represent the work of Jewish 
scholars called tannaim, who, for the most 
part, lived in Palestine and spent some 200 
years gathering, evaluating, correlating, and 
selecting the most important traditions from a 
vast and heterogeneous mass of material that 
developed from the time of Ezra (c. 450 bc).

Though experts are not quite sure why two 
separate collections came into existence, it is 
probable that the Tosefta was meant to com­
plement the Mishna by preserving certain tra­
ditions, proofs, examples, and explanations of 
oral law that came to light during the years 
of research. This theory would explain also 
why some of the traditions mentioned in the 
Tosefta not only contradict the Mishna but 
sometimes make the Tosefta inconsistent with 
itself.
Toshiba Corporation, Japanese tökyö 
shibaura DENKi KK, major Japanese manu- 
facturer of electrical and electronics products 
for consumers and industry. Headquarters are 
in Tokyo.

The Company was incorporated in 1939 as 
Tokyo Shibaura Electric Company, Ltd., in 
the merger of Shibaura Engineering Works, 
Ltd., and Tokyo Electric Company, Ltd. It 
adopted its present name in 1978.
The original Shibaura Company, formed in 

1875, grew out of inventor Tanaka Hisa- 
shige’s factory, with primary concentration 
on manufacturing engines for ocean vessels. 
It was taken over by the Mitsui business 
combine (zaibatsu; q.v.) and set to making 
heavy, high-horsepower steam engines. It be­
gan making machine tools in the mid-1890s. 
Tokyo Electric Light Company began manu­
facturing bamboo-filament electric light bulbs 
in 1890, with Mitsui financing. The merged 
Corporation separated from Mitsui with the 
dissolution of the zaibatsu after World War II, 
but became reaffiliated with the Mitsui group 
{q.v.) in 1973.

Both predecessor Companies also had close 
ties with the General Electric Company of the 
United States. General Electric (GE) first ob­
tained an interest in Tokyo Electric in 1907 
in return for GE’s aid in updating that com- 
pany’s technology, which led to the mass pro­
duction of Mazda electric lamps in Japan. In 
1909 GE entered into a similar arrangement 
with Shibaura. Such association represented 
the first significant infusion of westem tech­
nology into Japan, and was a major success. 
GE is still one of Toshiba’s largest sharehold- 
ers.
Toshiba manufactures a variety of consumer 

products, including television and audio prod­
ucts, home appliances, and lighting products. 
It also produces plants and equipment for the



generation of electric power, transportation 
equipment, industrial motors, and industrial 
electronics and Communications equipment. 
It has a number of subsidiaries in other coun­
tries.
Töshüsai Sharaku, original name saitö 
jüröbei, pseudonym sharaku  (fl. 1794-95, 
Japan), one of the most original Japanese 
artists of the Ukiyo-e movement (paintings 
and prints of the “floating world”).

He is said to have been a Nö actor in 
Awa Province (now Tokushima Prefecture). 
His extant works consist of fewer than 160 
prints, chiefly of actors. These prints of ac­
tors, especially the okubi-e, or half-length por­
traits, are striking for their intensity and for 
an exaggeration verging on caricature. Un­
like other Ukiyo-e artists, Sharaku did not 
make idealized portraits but tried to penetrate 
the actors’ characters and to show them in 
poses revealing their ways of acting. Even the 
most handsome actor of the time, Matsumoto 
Yonesaburö, who played female roles, appears 
in Sharaku’s portrait as a thick-necked, un- 
gainly male. Sharaku was not a very populär 
artist; only after his work became highly re­
garded by Westerners was he fully recognized 
by the Japanese. He used a mica ground with 
black sheen for his portraits until the practice 
was prohibited by the government.
Tostig (d. Sept. 25, 1066, Stamford Bridge, 
Eng.), Anglo-Saxon earl of Northumbria 
(1055-65), son of Earl Godwine and brother 
of the English king Harold II, whose mortal 
enemy he became.

Tostig helped Harold to subdue Wales in 
1063, but his severe measures as earl caused 
the Northumbrians to revolt in 1065 and 
to demand Tostig’s replacement by Morcar, 
brother of Earl Edwin of Mercia. Harold 
eamed his brother’s hatred by accepting Mor­
car as earl. Tostig went to Flanders and in 
1066 commenced raiding the south and east 
coasts of England. He then joined Harald III 
Hardraade of Norway in defeating Morcar 
and Edwin at Fulford, Yorkshire, on Sept. 20, 
1066. Five days later Harold II attacked the 
in vaders at Stamford Bridge, Yorkshire, and 
Tostig and the Norwegian king were slain.
Tosu, city, Saga Prefecture (ken), Kyushu, 
Japan, in the Tsukushi-heiya (Tsukushi Plain), 
on the Chikugo-gawa (Chikugo River). It was 
a post town for centuries, connecting North­
ern Kyushu and the Nagasaki area until the 
Tokugawa era (1603-1867). Modern Tosu is 
a junction for the Kagoshima and Nagasaki 
lines of the Japanese National Railway. Be­
cause of its location, Tosu began to develop 
as an industrial city, major industries being 
food processing, grain milling, and production 
of tobacco, medicines, bicycles, construction 
materials, and Chemicals for agricultural and 
industrial use. Pop. (1980 est.) 54,254.
total internal reflection, in physics, com­
plete reflection of a ray of light within a 
medium such as water or glass from the sur­
rounding surfaces back into the medium. The 
phenomenon occurs if the angle of incidence 
(i.e., the angle the ray makes with a per- 
pendicular to the surface) is greater than a 
certain limiting angle, called the critical an­
gle. In general, total intemal reflection takes 
place at the boundary between two transpar­
ent media when a ray of light in a medium

Total internal reflection

of higher index of refraction approaches the 
other medium at an angle of incidence greater 
than the critical angle. For a water-air surface 
the critical angle is 48.5°. Because indices of 
refraction depend on wavelength, the critical 
angle, and hence the angle of total intemal 
reflection, will vary slightly with wavelength 
and, therefore, with colour. At all angles less 
than the critical angle, both refraction and 
reflection occur in varying proportions.
In the Figure, rays of light are shown diverg- 

ing from a point O. A fraction of the ray is re- 
flected and the remainder refracted for angles 
of incidence less than the critical angle (q>c). 
At angles greater than the critical angle, all 
rays undergo total intemal reflection. Because 
the paths of light are reversible, an observer 
submerged in water looking at objects above 
the surface sees them as in a cone, the angle 
of which is equal to twice the critical angle.

Such atmospheric phenomena as halos and 
rainbows are caused by intemal reflections in 
ice crystals and water droplets. Glass prisms 
can be shaped to produce total intemal reflec­
tion and as such are employed in binoculars, 
periscopes, telescopes, and other optical in­
struments. Light rays may be conducted over 
long, twisting paths by multiple total intemal 
reflection in glass or plastic rods or fibres. See 
also fibre opties.
total war, military conflict in which the con- 
tenders are willing to make any sacrifice in 
lives and other resources to obtain a complete 
victory, as distinguished from limited war. 
Throughout history, limitations on the scope 
of warfare have been more economic and 
social than political. Simple territorial aggran- 
dizement has not, for the most part, brought 
about total commitments to war. The most 
deadly conflicts have been fought on ideo- 
logical grounds in revolutions and civil and 
religious wars. Even in ancient Greece and 
Rome, with their large slave populations, the 
concept of total war did not exist until those 
civilizations were in decline.
The modern concept of total war can be 

traced to the writings of the 19th-century 
Prussian military strategist Carl von Clause­
witz, who denied that wars could be fought 
by laws. In his major work Vom Kriege (On 
War), Clausewitz rejected the limited objec- 
tives of 18th-century warfare, in which win­
ning local military victories was regarded as 
the key to advantageous diplomatic bargain- 
ing, and described wars as tending constantly 
to escalate in violence toward a theoretical 
absolute. Clausewitz also stressed the impor­
tance of emshing the adversary’s forces in 
battle. His 19th-century admirers tended to 
overlook his insistence that the conduct of 
war must be strictly controlled by attainable 
political objectives. The classic 20th-century 
work on total war was Erich LudendorfFs Die 
Totale Krieg (1935), based on the author’s 
experience in directing Germany’s war effort 
in World War I. The two 20th-century world 
wars are usually regarded as total, or at least 
the most total of history’s wars, although they 
were, of course, limited in numerous ways. 
The prospect of all-out nuclear war has raised 
a conceptual problem in that such a war pre- 
sumably would short-circuit the processes of 
all-out mobilization of resources and regimen- 
tation of national effort which, superimposed 
on traditional military effort, made the 20th- 
century world wars seem more total than ear­
lier ones. The fear of nuclear war has, in 
any case, severely inhibited the major powers 
in waging wars themselves and in allowing 
their dient States to do so, thus substituting 
deliberate restraint for the more impersonal 
constraints that have limited warfare in the 
past. Among smaller powers the fear of nu­
clear war has had little restrictive effect; most 
wars between small countries since 1945 have 
been limited, but small nations facing extinc- 
tion, such as North Vietnam, North Korea,
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and Israel, have waged all-out war without 
inhibitions.
totalitarianism, form of government that 
theoretically permits no individual freedom 
and that seeks to subordinate all aspects of 
the individuaFs life to the authority of the 
government. Italian dictator Benito Mussolini 
coined the term totalitario in the early 1920s 
to describe the new Fascist state of Italy, 
which he further described as: “All within the 
state, none outside the state, none against the 
state.” By the beginning of World War II, 
“totalitarian” had become synonymous with 
single-party government.

In the broadest sense, totalitarianism is char­
acterized by strong central rule that attempts 
to control and direct all aspects of individual 
life through coercion and repression. Exam­
ples of such centralized totalitarian rule in­
clude the Maurya dynasty of India (c. 321- 
c. 185 bc), the Ch’in dynasty of China (221- 
206 bc), and the reign of Zulu chief Shaka 
(c. 1816-28). The totalitarian States of Nazi 
Germany under Adolf Hitler (1933-45) and 
the Soviet Union under Joseph Stalin (1924-
53) were the first examples of decentralized 
or populär totalitarianism, in which the state 
achieved overwhelming populär support for 
its leadership. This support was not sponta- 
neous; its genesis depended on a charismatic 
leader; and it was made possible only by 
modern developments in communication and 
transportation.

Totalitarianism is often distinguished from 
dictatorship, despotism, or tyranny by its sup- 
planting of all political institutions with new 
ones and its sweeping away of all legal, social, 
and political traditions. The totalitarian state 
pursues some special goal, such as industri- 
alization or conquest, to the exclusion of all 
others. All resources are directed toward its 
attainment regardless of the cost. Whatever 
might further the goal is supported; whatever 
might foil the goal is rejected. This Obsession 
spawns an ideology that explains everything 
in terms of the goal, rationalizing all obstacles 
that may arise and all forces that may contend 
with the state. The resulting populär support 
permits the state the widest latitude of action 
of any form of government. Any dissent is 
branded evil, and intemal political differences 
are not permitted. Because pursuit of the goal 
is the only ideological foundation for the to­
talitarian state, achievement of the goal can 
never be acknowledged.
Under totalitarian rule, traditional social in­

stitutions and organizations are discouraged 
and suppressed; thus the social fabric is weak- 
ened and people become more amenable to 
absorption into a single, unified movement. 
Participation in approved public organizations 
is at first encouraged and then required. Old 
religious and social ties are supplanted by ar­
tificial ties to the state and its ideology. As 
pluralism and individualism diminish, most 
of the people embrace the totalitarian state’s 
ideology. The infinite diversity among indi­
viduals blurs, replaced by a mass conformity 
(or at least acquiescence) to the beliefs and 
behaviour sanctioned by the state.

Large-scale, organized violence becomes per- 
missible and sometimes necessary under total­
itarian mle, justified by the overriding com- 
mitment to the state ideology and pursuit of 
the state’s goal. In Nazi Germany and Stalin’s 
Soviet Union, whole classes of people, such 
as the Jews and the kulaks (wealthy peasant 
farmers), were singled out for persecution and 
extinction. In each case the persecuted were 
linked with some external enemy and blamed 
for the state’s troubles, and thereby public 
opinion was aroused against them and their 
fate at the hands of the military and the police 
was condoned.
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Police operations within a totalitarian state 
often appear similar to those within a police 
state, but one important difference distin- 
guishes them. In a police state the police oper­
ate according to known, consistent procedures. 
In a totalitarian state the police operate with­
out the constraints of laws and regulations. 
Their actions are unpredictable and directed 
by the whim of their rulers. Under Hitler and 
Stalin uncertainty was interwoven into the af­
fairs of the state. The German constitution of 
the Weimar Republic was never abrogated un­
der Hitler, but an enabling act passed by the 
Reichstag in 1933 permitted him to amend 
the constitution at will, in effect nullifying it. 
The role of lawmaker became vested in one 
man. Similarly, Stalin provided a constitution 
for the Soviet Union in 1936 but never per­
mitted it to> become the framework of Soviet 
law. Instead, he was the final arbiter in the in- 
terpretation of Marxism-Leninism-Stalinism 
and changed his interpretations at will. Nei- 
ther Hitler nor Stalin permitted change to 
become predictable, thus increasing the sense 
of terror among the people and repressing any 
dissent.
totem pole, carved and painted log, mounted 
vertically, constructed by the Indians of the 
Northwest Coast of the United States and 
Canada. There are seven principal kinds of

totem pole: memorial, or heraldic, poles, 
erected when a house changes hands to com- 
memorate the past owner and to identify 
the present one; grave markers (tombstones); 
house posts, which support the roof; portal 
poles, which have a hole through which a per­
son enters the house; welcoming poles, placed 
at the edge of a body of water to identify the 
owner of the waterfront; mortuary poles, in 
which the remains of the deceased are placed; 
and ridicule poles, on which an important in­
dividual who had failed in some way had his 
likeness carved upside down.

The carving on totem poles separates and 
emphasizes the flat, painted surfaces of the 
symbolic animals and spirits depicted on 
them. Each pole generally has from one (as

with a grave marker) to many (as with a fam­
ily legend) animal images on it, all following 
standardized forms which are familiär to all 
Indians of the Northwest Coast; beavers, for 
example, always include cross-hatched tails, 
and eagles show downward curved beaks.

The word totem refers to a guardian or ances- 
tral being, usually supernatural, that is revered 
and respected, but not always worshipped. 
The significance of the real or mythological 
animal carved on a totem pole is its identi- 
fication with the lineage of the head of the 
household. The animal is displayed as a type 
of family crest, much as an Englishman might 
have a lion on his crest, or a rancher a bull on 
his brand. More widely known, but in fact far 
less common, are the elaborately carved tail 
totem poles that relate an entire family legend 
in the form of a pictograph. This legend is 
not something that can be read in the usual 
sense of the word; only with an understanding 
of what the Symbols mean to the Indians and 
a knowledge of the history and customs of 
the clan involved can the pole be interpreted. 
Each animal or spirit carved on the pole has 
meaning, and when combined on the pole in 
sequence, each figure is an important symbol 
constituent of a story or myth. An exact in- 
terpretation of any set of Symbols, however, 
would be almost impossible without the help 
of a knowledgeable narrator from the family.
The totem pole was also a sign of the owner’s 

affluence, for hiring an artist to make a pole 
was an expensive proposition. The carving of 
totem poles reached its peak in the early and 
middle 19th Century, when the introduction 
of good metal tools and the wealth gained 
from the für trade made it possible for many 
chiefs to affprd these displays. Few examples 
of this period remain, however, as the moist 
coastal atmosphere causes the cedar poles to 
rot and fall in about 60 to 70 years.
totemism, a complex of ideas and practices 
based on the belief in kinship or a mystical 
relationship between men and natural objects, 
such as animals and plants. The term totem 
derives from the Ojibwa (Algonkian Indian) 
word ototeman, signifying a brother-sister 
blood relationship. Totemism refers to a wide 
variety of relationships, including the reveren- 
tial and genealogical, between social groups or 
individual persons and animals or other nat­
ural objects, the so-called totems. It has been 
centrally important in the religion and social 
Organization of many primitive peoples.
A brief treatment of totemism follows. For 

full treatment, see macropaedia: Religious 
and Spiritual Belief, Systems of.

The designation totemism was initially re­
stricted by anthropologists to the association 
of a group of persons with the totem object. A 
totem was not to be confused with an animal 
associated only with one person, whether as 
guardian spirit, animal familiär, or source of 
supematural power. Neither was any random 
association (e.g., human transformations as in 
the werewolf, shamanistic “possession” by an 
animal spirit, supematural “owners” of ani­
mals) to be designated as totemism. In the late 
20th Century, however, the term individual 
totemism has been applied to many of these 
phenomena.

A society may be said to exhibit totemism if 
it is divided into an identifiable and apparently 
fixed number of clans, each of which has a spe­
cific relationship to an animate or inanimate 
species (totem); if a member of such a clan or- 
dinarily cannot change his membership; and 
if people living in the same locality belong 
to different totemic clans. A totem may be 
a feared, emulated, or dangerous hunted ani­
mal; an edible plant; or any staple food. Very 
commonly connected with origin legends and 
with instituted morality, the totem is almost 
invariably hedged about with taboos of avoid- 
ance or of strictly ritualized contact. Mem­
bership in the totemic group is in some sense

inherited and lifelong, regulating relationships 
of the child to his blood kin, and designat- 
ing families that provide acceptable partners 
for procreation. Totem, taboo, and exogamy 
(marriage outside the group) are inextricably 
intertwined. No known society may be said 
to meet all the criteria of ideal totemism, yet 
many groups show enough of them to warrant 
the totemic designation.

Of the principal contributors to the dis­
cussion of totemism, J.F. McLennan did 
the first significant theoretical work in his 
study “The Worship of Animals and Plants” 
(1869). The first comprehensive treatment of 
totemistic phenomena was provided by Sir 
James Frazer in his Totemism (1885; repub­
lished in Totemism and Exogamy, 1910). 
Totemism attracted wide attention during the 
flowering of sociology and cultural anthropol­
ogy in the first decades of the 20th Century. 
The most incisive critique, one that denied 
the reality of totemism, was supplied by the 
French ethnologist Claude Lévi-Strauss in Le 
Totémisme aujourd’hui (Totemism, 1963).
Totila, original name baduila (d. 552), Os- 
trogoth king who recovered most of central 
and Southern Italy, which had been conquered 
by the Eastem Roman Empire in 540.

Chosen king by Gothic chiefs in the autumn 
of 541, after King Witigis had been carried 
off prisoner to Constantinople, Totila proved 
himself both as a general and as a politi­
cal leader, winning the support of the lower 
classes by freeing slaves and distributing land 
to the peasants. By 543, fighting on land and 
sea, he had retaken the bulk of the lost ter­
ritory. Rome held out, and Totila appealed 
fruitlessly to the Senate there in a letter re- 
minding them of the loyalty of the Romans 
to his predecessor, Theodoric. In the spring 
of 544 the Eastem Roman emperor Justinian 
I sent his general Belisarius to Italy to coun- 
terattack; but Totila, at the head of an army 
of Goths and Italians, captured Rome in 546 
after a three-month siege. When Totila left 
to fight the Byzantines in Lucania, south of 
Naples, Belisarius retook Rome and rebuilt its 
fortifications.

Shortly after Belisarius was recalled in 549, 
Totila recaptured Rome, going on to com­
plete the reconquest of Italy and Sicily. By the 
end of 550 the Goths had occupied all but 
Ravenna and a few coastal towns. The follow­
ing year Justinian sent his general Narses to 
Italy in a march around the top of the Adriatic 
to Ravenna. In a decisive battle (summer 552) 
in the Apennines near present-day Fabriano, 
the Gothic army was defeated, and Totila was 
mortally wounded.
Totius: see Du Toit, Jakob Daniel.
Totnes, parish (town), South Hams district, 
county of Devon, England, on the River Dart. 
Totnes dates from Saxon times and is listed 
in Domesday Book (1086). Its earliest charter 
is dated 1205, and it became a walled town 
commanding the lowest Crossing of the river. 
The keep and upper walls of the Norman 
castle still stand, and close by are the remains 
of St. Mary’s priory. Industries include brew- 
ing and food processing. Pop. (1981 prelim.) 
5,627.
Totnes, George Carew, earl of, also called 
(1586-1605) sir George carew, or (1605- 
26) baron carew of clopton (b. May 29, 
1555—d. March 27, 1629, London), English 
soldier, administrator, and antiquary noted 
for his service in Ireland during the reign of 
Queen Elizabeth I of England.

He was the son of George Carew, dean 
of Windsor. In 1574 he went to Ireland as 
a soldier and distinguished himself in 1577 
in defending Leighlin Castle, County Carlow, 
from the Irish rebels. Well liked by Elizabeth 
and the powerful Cecil family, he was in 1586 
knighted and made master of the ordnance 
in Ireland. He became lieutenant general of



Earl of Totnes, detail of an oil painting 
after a portrait, c. 1615-20; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

the ordnance in England in 1592 and accom­
panied Robert Devereux, 2nd earl of Essex, 
on the English naval raid on Cadiz, Spain, in 
1596 and on the expedition to the Azores in 
1597.
In 1600 Carew was appointed president of 

the province of Munster, where his military 
leadership and stem administrative measures 
contributed to the suppression of the Irish 
rebels under Hugh O’Neill, 2nd earl of Ty- 
rone, and won the admiration of Queen Eliz­
abeth. In 1605, two years after Carew’s return 
to England, King James I made him Baron 
Carew of Clopton. He was master of the ord­
nance from 1608 to 1617, and in 1618 he 
tried unsuccessfully to prevent the executiön 
of his close friend Sir Walter Raleigh for trea- 
son. After the accession of Charles I in 1625, 
Carew was made earl of Totnes (Feb. 5, 1626).
As an antiquary, Totnes collected many Irish 

historical and genealogical materials, from 
which Sir Thomas Stafford, who was probably 
his illegitimate son, compiled Pacata Hibernia 
(1633; “Pacified Ireland”), an account of the 
Irish rebellion. Totnes had a daughter but no 
legitimate male issue, and his titles became 
extinct upon his death.
Toto, byname of antonio de curtis ga- 
GLIARDI GRIFFO FOCAS (b. NOV. 7, 1898, 
Naples—d. April 15, 1967, Rome), Italian 
comic, most populär for his film charac- 
terization of an unsmiling but sympathetic 
bourgeois figure, likened by international film 
critics to Buster Keaton.

Toto was bom to a family of impoverished 
Italian nobility. He served in the military dur­
ing World War I and then began his stage 
career by working in music halls. He appeared 
extensively on the legitimate stage prior to his 
1936 debut in Fermo con le mani. From that 
time on, the screen was his medium, and, 
as Toto, he became one of Italy’s favourite 
comics.

Most of his 100 films were made in Italy 
and include 29 in the “Toto” series, such 
as Totötarzan (1950) and Toto e Cleopatra
(1963). Other films include Guardie e ladri 
(1951; Cops and Robbers), L ’oro di Napoli 
(1954; Gold of Naples, a four-part comedy 
drama directed by Vittorio De Sica), La Loi 
c’est la loi (1958; The Law is the Law, with 
the French comic Femandel), La Mandragola 
(1965; The Love Root and the Mandragola), 
and the allegorical Uccellaci e uccellini (1966; 
The Hawks and the Sparrows), a film written 
and directed by Pier Paolo Pasolini.
Totonac, Middle American Indian population 
of eastem central Mexico. Totonac culture is 
in many ways similar to other Middle Amer­
ican cultures, but it possesses certain features 
not seen elsewhere in Middle America and 
more likely related to the circum-Caribbean 
cultures. The Totonac inhabit two types of 
environment—high mesa, cool and rainy, and 
coastal lowland, hot and usually humid—and 
there are corresponding differences in cultural 
patterns.

Both groups are agriculturalists, growing corn 
(maize) and squash as staple crops. Lowland 
Totonac also keep bees, poultry, and hogs and 
raise a variety of cash crops. Highland To­
tonac keep poultry and raise some livestock; 
to augment their rather meagre farm produc­
tion, they also engage in peddling and wage 
labour in the off-season.

Lowland Totonac live primarily in scattered 
farmhouses, while the highlanders live in cen­
tral villages with their farmlands around them. 
The Totonac generally purchase their tools 
from commercial outlets, and only a little 
weaving and pottery making is still practiced 
by the women.

Highland Totonac wear basically traditional 
homemade clothing: white cotton shirts and 
pants for men, black wool skirts and cotton 
overblouses for women. Lowland men wear 
similar clothing or commercially produced 
garments, and women wear cotton skirts and 
blouses or cotton housedresses.
While each family generally farms its own 

land or follows a trade, highland men fre­
quently go to the lowlands as seasonal wage 
labourers on the lowland farms. Communal 
labour on collectively owned village land is 
required in both the highlands and the low­
lands.

A system of ritual kinship is practiced by 
the Totonac; this institution is related to 
the compadrazgo, or institution of godparent- 
hood, commonly seen in Middle America, but 
among the Totonac the kinship ties are feit 
to be primarily between the adults involved, 
rather than between adult and child. The 
Totonac are nominally Roman Catholic but 
have adapted Christianity to their traditional 
beliefs, and many pagan ceremonies and ritu­
als are still practiced. See also voladores.
Totonicapan, department, west central 
Guatemala, with an area of 410 sq mi (1,061 
sq km), lying entirely in the central highlands. 
It has the highest elevation of any department 
in the country. Almost all of its inhabitants are 
Maya Indians, who grow com (maize), wheat, 
and beans up to about 9,500 ft (2,900 m) 
above sea level and potatoes up to 10,500 ft 
(3,200 m); above the latter elevation the slopes 
are used for grazing sheep. Flour milling is the 
main industry. Totonicapan (#.v.), the Capital, 
is the chief commercial and manufacturing 
centre.

Southwestern Totonicapan is served by the 
Pan-American Highway; away from the road, 
travel is generally by mule or on foot. Many 
of the Indian villages, which are almost en­
tirely self-sufficient, are connected with one 
another or to outside areas by steep, winding 
foot trails. Pop. (1982 est.) 236,033.
Totonicapan, Capital, Totonicapan depart­
ment, west central Guatemala, at 8,200 ft 
(2,500 m) above sea level. One of Guatemala’s 
largest cities, Totonicapan has a population 
composed largely of Maya Indians. Before the 
European conquest, it was the second most 
important city of the Quiché nation. It serves 
as an important commercial and manufac­
turing centre for the agricultural hinterland, 
in which Indians grow corn (maize), wheat, 
beans, and potatoes and raise sheep. The chief 
industry is flour milling; cottage industries 
produce pottery, leather goods, woolen tex­
tiles, and fumiture. The city is situated on the 
Pan-American Highway, some 100 mi (160 
km) from Guatemala City. Pop. (1981 pre­
lim.) mun., 61,991.
Tottori, prefecture (ken), western Honshu, 
Japan, occupying 1,348 sq mi (3,492 sq km) 
along the Sea of Japan. The coastal plain is 
bounded (south) by the Chügoku-sammyaku 
(Chügoku Range). The mountains, including 
Dai-sen (Mt. Dai), form part of Daisen-Oki 
National Park, and the coast is included in 
San-in-kaigan National Park. Tourists also 
visit the Tottori Sand Dunes, which stretch

865 Tou-liu

for 10 mi (16 km) along the coast near the 
Capital city, Tottori.

The prefecture is basically an agricultural 
area, producing rice, fruit (especially pears),

Burial ground with harvested rice fields in the 
distance, Tottori Prefecture, Japan
F. Olson— Shostal/EB Inc.

tobacco, and dairy products. Industry is con­
centrated in the cities of Yonago, Kurayoshi, 
and Tottori. Products include machinery, pro­
cessed foods, paper and pulp, textiles, and 
wood articles. Tottori city is noted for its uni­
versity. The electrified San-in Line (railway) 
runs along the prefecture’s coast, and branch 
lines run south to Okayama. Pop. (1983 est.) 
city, 134,522; prefecture, 612,000.
tou, Pinyin dou, type of Chinese bronze ves­
sel produced during the middle and late Chou 
dynasty (c. 900-255 bc). It is a food container

By courtesy of the Smithsonian Institution, Freer Gallery of Art, 
Washington, D.C.

consisting of a circular bowl supported on a 
short stem rising from a flaring base.

There are two ring-shaped handles on the 
rim at opposite sides of the bowl. Another 
shallow bowl serves as a lid. While there may 
be a predecessor among Neolithic (c. 3000- 
1500 bc) pottery forms, the bronze tou is 
known only from the middle and, especially, 
late Chou periods, when the surface decora­
tion was richly patterned and embellished.
Tou-liu, formerly yün-lin-hsien, chen (town) 
and seat of Yün-lin hsien (county), west cen­
tral Taiwan, 85 mi (137 km) northeast of
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Kao-hsiung city, in the middle of the western 
coastal plain. The town, which developed in 
the early 17th Century, is a marketing centre 
for rice, sweet potatoes, peanuts (groundnuts), 
and fruits produced in the fertile plains of the 
Hu-wei River to the north and of the Yün-lin 
River to the south. Industries include sugar 
milling and textile manufacturing. Tou-liu is 
an important station on Taiwan’s north-south 
freeway and the West Line railway. Pop. (1982 
est.) 83,207.
Touareg (people): see Tuareg.
Touat, also spelled tu at, oasis group, west- 
central Algeria. Situated along the Wadi Mes- 
saoud (called Wadi Saoura farther north), the 
Touat oases are strung beadlike in a north- 
west-southeast orientation west of the Plateau 
of Tademaït. The area was brought under 
Islämic control in the lOth Century a d . In 
modem times the mixed population of Arabs, 
Berbers, and Harätin (Negroid Berbers de­
scended from former slaves) effectively resisted 
French subjugation until the early 1900s. The 
area passed to independent Algeria when the 
French surrendered control in 1962.

Touat proper extends about 75 miles (120 
km) along the wadi, from the Gourara oasis 
group on the north to the Tidikelt oasis group 
on the south and east. It includes the settle- 
ments of Adrar, Fenoughil, Zaouiet Kounta, 
and Reggane. Adrar is the largest oasis and 
chief settlement. Irrigated by foggaras (man­
made subterranean irrigation conduits), the 
oases produce high-quality dates, as well as 
grains and vegetables. An important trans- 
Saharan motor route passes through the area. 
Pop. (1977 prelim.) 59,023.
Touba, in füll touba mosquée, town, west- 
central Senegal, West Africa. The town takes its 
name from the Grand Mosquée of the Murid 
sect, the largest Muslim sect in Senegal. Most

Grand Mosquée, Touba, Senegal
A.F. Kersting

of the sect’s members are peanut (groundnut) 
farmers. The mosque, a large white stmcture 
with five minarets, is the tomb of Amadou 
Bamba (d. 1927), who founded the order. The 
cooperative efforts of the Murid brotherhood 
have made it an economie force. The town is 
located in an agricultural (peanuts and millet) 
and pastoral (zebu cattle and goats) area of 
the Senegalese Sahel; it is connected by paved 
road and rail with Diourbel, the regional Cap­
ital, about 30 miles (50 km) Southwest, and 
has a school and a regional marketplace. Pop. 
(1970) 3,594.
Toubkal, Mount, mountain peak that is the 
highest point (13,665 feet [4,165 m]) in Mo­
rocco and in the Atlas Mountains. The peak 
is situated 40 miles (60 km) south of Mar- 
rakech (Marrakesh) in the High Atlas. Juniper 
forests covering the mountain’s higher slopes 
are succeeded by alpine meadows, whereas the 
lower slopes have been extensively overgrazed. 
The peak is the central attraction of Toubkal

Toubkal peak (top right) in the High Atlas Mountains, 
Morocco
Tom McHugh— Photo Researchers

National Park, an area noted for its winter 
skiing.
toucan, any of about 40 species of large-billed 
birds of the American tropics, constituting the 
family Ramphastidae (order Piciformes). The 
smallest forms are called toucanet (q.v.).

The toucan’s thick bill, which may be a third 
of the bird’s length, is saw-edged and very 
light. It is brightly and distinctively coloured, 
probably for species recognition—many tou- 
cans have similar body pattems, mainly black 
with a bold breast colour. The bill is believed 
to have a frightening effect on other birds, 
including hawks. In feeding, a toucan must 
juggle pieces of fruit in its bill and then toss 
back its head before swallowing. The wings of 
toucans are short and rounded and the tail is 
usually long.

Toucans are somewhat gregarious, tending to 
roost in treetop bands. They are also among 
the noisiest of forest birds, their repertoire 
of sounds including loud barks, bugling calls, 
and harsh croaks. They feed on fruit, large in­
sects, lizards, and nestling birds. Toucans nest 
in high tree holes. Two to four glossy white 
eggs, deposited in an unlined cavity, are incu- 
bated for about 16 days; the naked hatchlings

Gray-breasted mountain toucan (flndigena 
hypoglauca)
Painting by John P. O’Neill

require at least three weeks before their eyes 
open. After about 45 days the nestlings begin 
life on their own.

The largest toucans, up to 60 cm (24 inches) 
long, are Ramphastos species. An example 
common in zoos is the red-breasted, or green-

billed, toucan (R. dicolorus) of Amazonia. 
Another common zoo inhabitant is the keel- 
billed toucan (R. sulfuratus), which is about 
50 cm (20 inches) long. It is mainly black with 
lemon yellow on the face, throat, and chest, 
bright red under the tail, and multicoloured 
markings on the bill. Andigena species move 
seasonally up and down the Andes in search 
of fruit.
Among the more colourful toucans are the 

aracaris. A common species, frequently seen 
in pet shops and zoos, is the collared aracari 
(Pteroglossus torquatus), one of about 11 mem­
bers of the genus. It is a slender bird about 40 
cm (16 inches) long, and occurs in rain forests 
from southem Mexico to Venezuela.
toucanet, any of about 12 species of small 
and relatively short-billed toucans of the gen­
era Aulacorhynchus and Selenidera, 25-35 cm 
(10-14 inches) long, belonging to the tou­
can family, Ramphastidae. Mainly green with 
touches of bold colour, they range from the

Emerald toucanet (Aulacorhynchus prasinus)
Painting by Albert E. Gilbert

lowlands of southem Mexico and Brazil to the 
high Andes. The emerald toucanet (A. prasi­
nus) has the widest range.
touch (game): see tag.
touch football, variant of American football 
in which an opposing ball carrier may be 
stopped by a touch, with one or both hands 
depending on the mies in effect, instead of by 
a tackle. In another form of the game, called 
flag, or tail, football, each player carries a 
handkerchief or towel dangling from his belt 
or hip pocket, and gaining possession of the 
flag is substituted for touching. Touch football 
may be played by varying numbers of players 
using little or no protective equipment.

Either 6-man or 11-man mies may be fol­
lowed generally, often with the following vari­
ations: The field may be marked into four 
zones, and a team receiving the ball in one 
zone is allowed four plays (downs) to move 
it into the next (in a more wide-open game, 
with passing allowed beyond the line of scrim- 
mage, a team may be allowed only four downs 
to score). The ball becomes dead whenever 
it strikes the ground. A team that intends to 
punt must announce its intention before the 
down begins and must then actually punt the 
ball, neither team being allowed to cross the 
line of scrimmage until after the kick. If a 
game ends in a tie, the ball is taken to mid- 
field and each team is allowed one series of 
four downs. One point is scored by the team 
making the longest total advance during this 
overtime series.
Touch football has long been populär in the 

United States as a playground game and a 
school and college intramural sport.
touch reception, also called tangorecep- 
tion, perception by an animal when in con­



tact with a solid object. Two types of receptors 
are common: tactile hairs and subcutaneous 
receptors.

Many animals, including some coelenter- 
ates, annelid worms, insects and many other 
arthropods, birds, and mammals, have hairs 
or hairlike projections richly supplied with 
nerves and serving to indicate to the animal 
that it is in contact with some object. Such 
hairs may be specially modified (e.g., vibris- 
sae, or whiskers) in certain areas of the body, 
such as the face or toes, to provide more sen­
sitive discrimination among stimuli.
A second type of touch receptor, the subcu­

taneous receptor, lies in the skin. Receptors of 
this type are found in nearly all animals and 
may consist of free nerve endings or complex 
corpuscles. See also mechanoreception; sense; 
thermoreception.
touchstone, black siliceous stone used to as- 
certain the purity of gold and silver. Assaying 
by “touch” was one of the earliest methods 
employed to assess the quality of precious 
metals. The metal to be assayed is rubbed on 
the touchstone, adjacent to the rubbing on the 
touchstone of a sample of a metal of known 
purity. The streaks of metal left behind on the 
touchstone are then treated with nitric acid, 
which dissolves impurities, and thus, when 
the streaks are compared, the contrast be­
tween pure and impure metal is heightened. 
Because other metals, such as copper, can be 
alloyed to silver without significantly chang- 
ing its colour, the touchstone method is not 
usually employed now to assay silver. It is still 
used, however, to assay gold and provides a 
reasonably accurate guide to quality.
Toucouleur (people): see Tukulor.
Toucouleur Empire (West African history): 
see Tukulor Empire.
Touggourt, chief town of the Wadi R’Hir re­
gion, northeastern Algeria. It lies in the Wadi 
Igharghar Valley with sand dunes and chotts 
(salt lakes) to the north and south and small 
hills to the west. It is a typical Saharan town 
of dried mud or clay-stone buildings, winding 
streets, and dazzlingly white archways. A mas­
sive fortress minaret and the Casbah’s clock 
tower rise above low houses; and the tombs 
of the Touggourt kings (the Ben Djellab) are 
clustered under a large dome. The oasis, fed 
by artesian wells, grows date palms, cereals, 
and vegetables. Located at the junction of an­
cient trans-Saharan caravan routes, Touggourt 
ships dates and trades in livestock, carpets, 
and woven cloth. It is the terminus of the rail­
way from Skikda and the head of the motor 
track to Djanet in southem Algeria.

The inhabitants include people from the 
Ouled Naïl region to the northwest, the 
Medjara (Jewish converts to Isläm), and the 
Rouarha (of Berber origin, resembling black 
Africans). Pop. (1977) mun., 74,738.
Tougué, also called tongue, town, north- 
central Guinea, westem Africa, on the Fouta 
Djallon plateau. It is a trading centre (rice, 
millet, oranges, cattle, and goats) among the 
Fulani (Peul) people in a savanna region. 
Bauxite deposits have been discovered south 
of the town. Pop. (1983 prelim.) 27,022.
Touhy, Roger, byname the terrible (b. 
1898, Chicago—d. Dec. 17, 1959, Chicago), 
Chicago-area bootlegger, brewer, and gam­
bling boss during the Prohibition era.

In 1934 Touhy was convicted, on peijured 
testimony, of kidnapping one John “Jake the 
Barber” Factor in June-July 1933, a period 
when Factor, as it was later proved, had been 
hiding out to avoid extradition to England on 
a swindling charge. Allegedly, the Al Capone 
mob (then headed by Frank Nitti) had framed 
Touhy in order to take over his rackets.
Touhy, sentenced to 199 years, spent the 

years 1934-59 in Stateville Penitentiary near 
Joliet, 111. (he escaped in a jailbreak in Octo­

ber 1942 but was caught 12 weeks later). After 
lengthy appeals, the federal courts deemed the 
kidnapping a hoax, and on Nov. 25, 1959, he 
was released. A few weeks later he was killed 
outside his sister’s home in Chicago, felled by 
shotgun blasts from unknown gunmen in the 
Street. An autobiography, The Stolen Years, 
was published in 1959.
Toni, town, Meurthe-et-Moselle département, 
Lorraine region, northeastern France. It lies 
between the left bank of the Moselle River 
and the Marne au Rhin Canal, 12 miles (19 
km) west of Nancy. The former fortress town 
was rebuilt after World War II, during which 
whole sections were devastated by fire. No­
table churches have survived, including the 
restored former cathedral of Saint-Étienne, 
dating from the 13th Century, and the 13th- 
14th-century church of Saint-Genoult.
Once named Tullum and originally the cap­

ita! of the Leuci tribe in the Belgic Confed­
eration, the town acquired importance under 
the Romans. Toul was evangelized in the 4th 
Century. The bishops of Toul were sovereign 
counts in the lOth Century; the town became 
linked with Verdun, Metz, and their domains 
to form the Trois-Evêchés territory. In 1545 
it placed itself under French protection and 
later became part of the kingdom of France. 
Toul lost its bishopric late in the 18th Century 
but gained increasing importance as a garrison 
town. Its fortifications, rebuilt by the mili­
tary engineer Sébastien Le Prestre de Vauban 
in 1700, were strengthened after the Franco- 
Prussian War of 1870. Porcelain is manufac- 
tured in the town. Pop. (1982) 16,770.
Toulmin, Stephen Edelston (b. March 25, 
1922, London), English philosopher and ed- 
ucator noted for his study of the history 
of ideas. He was concemed with describing 
prescriptive languajge—that is, imperative sen­
tences and value judgments used for ethical 
statements—while holding that ethics, or the 
logical study of moral language, cannot be 
reduced to subjective or objective facts but is 
a unique expression of duty or right.
Educated at Cambridge University (D.Phil. 

in philosophy, 1948), he lectured at Oxford 
before becoming department head and pro­
fessor at the University of Leeds (1955-59) 
and then director of the Nuffield Founda­
tion (1960-64). Moving to the United States, 
Toulmin taught at Brandeis University (1965—
69), Michigan State University (1969-72), the 
University of California, Santa Cruz (1972-
73), the University of Chicago (1973-86), and 
Northwestem University, Evanston, 111. He 
was the author or coauthor of An Examina- 
tion of the Place of Reason in Ethics (1950), 
The Ancestry of Science, vol. I, The Fabrics of 
the Heavens (1961), vol. II, The Architecture of 
Matter (1962), and vol. III, The Discovery of 
Time (1965), Human Understanding (1972), 
Knowing and Acting (1976), An Introduction 
to Reasoning (1979), and The Return of Cos- 
mology (1982).
Toulon, town and port, Capital of Var dé­
partement, Provence-Alpes-Cöte d’Azur re­
gion, southeastem France. It is France’s prin­
cipal naval base and has an arsenal, the most 
important of the Mediterranean drydocks, and 
shipbuilding yards. Toulon’s fine bay opens 
to the east. The most sheltered part, the Pe- 
tite Rade and the Darse Vieille, in the west, 
is largely under control of the French Navy, 
with a well-protected anchorage. The Grande 
Rade, to the east, is easier of access. The 
Faron Mountains form an imposing backdrop 
to the town.
Toulon’s naval arsenal was founded by 

Henry IV (reigned 1589-1610), but the Ro­
mans originally had a naval signal station on 
the shores of the gulf. The French statesmen 
Cardinal de Richelieu and Jean-Baptiste Col­
bert and the engineer Sébastien Le Prestre de 
Vauban all strengthened the forts. It resisted

867 Toulon, Siege of

a siege by Allied forces (1707) during the War 
of the Spanish Succession and was the scene 
of a famous battle of the French Revolution­
ary Wars (see Toulon, Siege of). After 1815 
Toulon increased in importance and was the 
port of embarkation for most of the French 
military expeditions of the 19th Century. By 
the 20th Century it was the most powerful 
naval base of France and was the centre for 
the Allied naval forces in the Mediterranean 
in World War I.

In World War II the Franco-German 
Armistice of 1940 left the Vichy collabora- 
tionist government in control of the French 
fleet, the bulk of which it concentrated at 
Toulon. But the Allied invasion of northwest 
Africa on Nov. 8, 1942, prompted Hitler to 
abrogate the terms of the armistice, and he 
ordered the German Army to take over the 
rest of unoccupied France, including Toulon. 
While the Allies were trying to obtain the de- 
parture of the Toulon fleet for North Africa 
in order to keep it out of German hands, 
German troops attempted to seize the fleet on 
November 27. But the French were prepared 
for such a move, and Admiral Jean-Baptiste 
Laborde, the Mediterranean fleet commander, 
scuttled 73 ships, including cruisers, destroy- 
ers, torpedo boats, submarines, and one bat- 
tleship. Toulon was liberated in August 1944 
by French troops.

In the old town, which was largely destroyed 
during World War II, are the cathedral of 
Sainte-Marie Majeure, the rebuilt church of 
Saint-Louis, and the naval museum; on the 
quay, on the site of the old town hall, is 
the new town hall. Toulon’s principal tradi­
tional industries, apart from the arsenal and 
shipbuilding, were fishing and wine making. 
The location of a French national aerospace 
centre brought many new industries, however, 
and the city now produces aeronautical equip­
ment, maps, weaponry, tobacco, paper, print­
ing, shoes, and electronic equipment. Pop.
(1982) 177,443.
Toulon, Siege of (Aug. 28-Dec. 19, 1793), 
military engagement of the French Revolu­
tionary Wars, in which the young artillery 
officer Napoleon Bonaparte won his first mil­
itary reputation by forcing the withdrawal of 
the Anglo-Spanish fleet, which was occupying 
the city of Toulon and its forts.

On August 27-28 French royalist counter- 
revolutionaries handed over this major French 
naval base and arsenal to an Anglo-Spanish 
fleet under the command of Vice Admiral 
Lord Hood and Admiral Juan de Längara. 
The British fleet also seized more than 70 
French ships, almost half of the French Navy. 
Both the strategie importance of the naval base 
and the prestige of the Revolution demanded 
that the French recapture Toulon. Both sides 
brought up reinforcements, and the siege be­
gan.

Although a series of French generals were 
nominally in command of the siege Operation, 
the man responsible for its success was the 
previously unknown artillery officer Napoleon 
Bonaparte. After months of preparations, the 
revolutionary troops, under cover of intense 
bombardment, successfully assaulted the al- 
lied-held forts commanding the anchorage. By 
late aftemoon of December 18 a battery of 
French guns, commanded by Bonaparte, was 
able to open fire on the British fleet. Lord 
Hood immediately evacuated the inner har- 
bour. After British and Spanish troops blew 
up the arsenal and burned 42 French ships 
that evening, they sailed from Toulon and 
took with them as many of the royalist citi- 
zens as they could carry. When the Revolu­
tionary troops took possession of the city on 
December 19, several hundred royalists were 
rounded up, tried by special tribunal, and
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shot. Napoleon Bonaparte was promoted to 
the rank of brigadier general.
Toulouse, medieval county of southem 
France from the 8th to the 13th Century. 
The countship can be dated from ad 778, 
when Charlemagne attempted to create bul- 
warks against the Muslims of Spain. The 
great dynasty, however, dates from 849, when 
Count Fredelon, a vassal of King Pepin II of 
Aquitaine, delivered Toulouse to Charles II 
the Bald of France, who thereupon confirmed 
him as count. Dying in 852, Fredelon left a 
heritage including Rouergue (around Rodez) 
and the Pyrenean countships of Pallars and 
Ribagorza as well as the Toulousain to his 
brother Raymond I, who added Limousin 
to it; but Septimania was then probably de- 
tached.

Marriages and partitions changed the extent 
of the counts’ dominion. By 1053 it included 
Quercy, the Albigeois (around Albi), and 
Rouergue. Raymond IV (died 1105) added the 
marquisate of Provence but pawned Rouer­
gue. The cmsaders Raymond IV and his son 
Bertrand (died 1112) won the countship of 
Tripoli in the Holy Land; but at home the 
dynasty was weakened by quarrels with the 
House of Barcelona over Provence and with 
William IX of Aquitaine, who usurped the 
countship in 1098-1100 and again in 1114- 
19. Towns such as Toulouse and vassals such 
as the Trencavel viscounts of Béziers and 
Carcassonne became practically autonomous. 
Raymond VII (died 1249) left the countship to 
his son-in-law Alphonse of Poitiers, on whose 
death in 1271 it was annexed to the French 
crown.
Toulouse, city, Capital, Haute-Garonne 
département, Languedoc-Roussillon region, 
France, at the junction of the Canal Latéral 
ä la Garonne and the Canal du Midi, where 
the Garonne River curves northwest from the

Pyrenean foothills. Founded in ancient times, 
it was the stronghold of the Volcae Tec- 
tosages and developed as Tolosa during the 
Roman period. As Capital of the Visigoths 
(ad 419-507) it was taken (508) by Clovis 
and included in the Merovingian kingdom. 
It successfully withstood a siege by Saracens 
in 721, was chief town of the Carolingian 
kingdom of Aquitaine, and after 778 became 
the seat of the feudal countship of Toulouse. 
Its counts adhered to the Cathari heresy and 
resisted the anti-heretic crusade in the 13th 
Century. Afterward, many religious houses and 
the university (1229) were founded. Its Par­
lement, established in 1420, had jurisdiction 
over Languedoc until the French Revolution. 
During the Wars of Religion in the 16th Cen­
tury, the city sided with the Catholic League. 
Marshal Soult unsuccessfully fought the last 
battle of the Peninsular War against the Duke 
of Wellington outside the city on April 10, 
1814.

The old city (vieux quartier), on the right high 
bank and surrounded by medieval faubourgs 
(incorporated suburbs), embraces the business 
section. On the left low-lying bank is the 
faubourg of Saint-Cyprien. Toulouse, a bish­
opric (since the 4th Century) and an arch- 
bishopric (since 1317), abounds in medieval 
churches—notably the Gothic cathedral of 
Saint-Étienne, the Romanesque basilica of 
Saint-Semin, and the Gothic Église des Ja- 
cobins (mother church of the Dominican order 
and site of the tomb of St. Thomas Aquinas).

Many Renaissance and 16th-17th-century 
buildings (built by prosperous woad [pastel] 
dye merchants) form one of the most splen­
did series in France and include the hötels 
de Bemuy, du Vieux Raisin, d’Espie, and de 
Pierre. The Hotel d’Assézat houses the Aca­
démie des Jeux Floraux, founded in 1323 to 
encourage literary talent. The Duc de Mont- 
morency was executed (1632) in the interior 
courtyard of the Capitole (town hall).

Noteworthy art museums are those of Saint- 
Raymond, des Augustins, and Paul Dupuy. 
The École des Beaux-Arts is on an 18th- 
century riverside embankment and, nearby, 
the Catholic Institute occupies a 16th-century 
convent. The city’s architecture was long 
characterized by rose-red brick. The most 
run-down portions of the old centre have been 
demolished and replaced by an ultra-modern 
commercial centre, which clashes sharply with 
the older architecture. To make room for the 
vigorous population growth of the city, a new 
town, named Mirail (Miracle), was constructed 
to the Southwest of the older neighbourhood 
of Saint-Cyprien.
Toulouse progressed commercially with the 

advent of railways in the 19th Century. Diver- 
sified industrial development (which includes 
the manufacture of Chemicals, aircraft, and 
machinery) has been augmented by the avail- 
ability of hydropower from the Pyrenees and 
natural gas from Lacq. The aerospace industry 
has seen extraordinary development: research,

experiments, training of specialists, and pro­
duction of vehicles (Caravelle, Concorde, Air­
bus, and military hardware). Because of its 
strategie position, with routes converging from 
north and south, it acts as a trading centre 
between the Mediterranean and the Aquitaine 
Basin, whose farm produce it markets. Pop. 
(1982) 344,917.
Toulouse I, II, and III, Universities of,
French universités de Toulouse i, ii, et iii, 
three autonomous coeducational state institu­
tions of higher learning founded at Toulouse, 
Fr., in 1970 under the 1968 law reform- 
ing higher education, to replace the former 
University of Toulouse founded in 1229: 
the University of Social Sciences, specializ- 
ing in law and economics; the University of 
Toulouse-le-Mirail, a liberal arts institution; 
and the University Paul-Sabatier, specializing 
in science and technology, including medicine, 
dentistry, pharmacy, and engineering.

The University of Toulouse had its origins in 
a Dominican school set up to combat heresy 
in the early 13th Century, and reinforced by 
migrations of scholars from the University of 
Paris after Pope Honorius III forbade the study 
of Roman law at Paris in 1219. Its founding 
as a university 10 years later, by Pope Greg­
ory IX (the first founding of a university by 
a pope), followed the peace treaty ending the 
war against the Albigensians. After a struggle 
to shake off its reputation as an instrument 
for repression and persecution, the university 
gradually attained distinction as a law school.

Suppressed by the French Revolution, it was 
replaced by separate faculties of law, theol­
ogy, science, and letters; a medical faculty was 
added in 1808, and the faculties were recon- 
stituted as a university in 1896.
Toulouse, Louis-Alexandre de Bourbon, 
comte de (count of) (b. June 6, 1678, Ver­
sailles, Fr.—d. Dec. 1, 1737, Rambouillet), 
French admiral general, a son of Louis XIV 
and his mistress Mme de Montespan.

Legitimized in 1681, he was an admiral of 
France at 5, and at 12 he accompanied his 
father to Holland, where he was wounded in 
the siege of Naumur. In 1702 Toulouse was in 
charge of a squadron that fought at Messina 
and Palermo to have the rights of Louis XIV’s 
grandson recognized as Philip V of Spain. On 
Aug. 24, 1704, he fought the British at Malaga; 
and, although the battle was indecisive, the 
English sustained heavy casualties. In all his 
battles, Toulouse demonstrated great courage.

He married (1723) Marie-Victoiré-Sophie de 
Noailles, marquise de Gondrin, who was con­
sidered one of the most beautiful and intel­
ligent women of the court and who presided 
over a famous salon. His father had made his 
illegitimate children princes of the blood, giv- 
ing them preference and ranking over other 
nobles, an act that caused great dissension 
among the aristocracy. Although Toulouse 
was a partisan of the Duc de Maine, his 
brother, he did not interest himself enough in 
court intrigues, and remained a member of 
the council of regency (1715-23), which gave 
him approval to rebuild the navy.

Toulouse was well liked at court. The mem- 
oirist Louis de Saint-Simon said of Toulouse 
that “he knew how to win over hearts by his 
gentle and agreeable manners, by his sense 
of fairness and generosity.” The daughter of 
Toulouse married the Duc de Chartres and was 
the mother of the future king Louis-Philippe.
Toulouse-Lautrec, Henri de, in full henri-
MARIE-RAYMONDE DE TOULOUSE-LAUTREC- 
MONFA (b. Nov. 24, 1864, Albi, Fr.—d. Sept. 
9, 1901, Malromé), French artist who ob­
served and documented with great psycho­
logical insight the Personalities and facets 
of Parisian night life and the French world 
of entertainment in the 1890s. His use of 
free-flowing, expressive line, often becoming 
pure arabesque, results in highly rhythmical 
compositions (e.g., “In the Circus Fernando: 
The Ringmaster,” 1888). The extreme simpli- 
fication in outline and movement and the use 
of large colour areas make his posters some of 
his most powerful works.

Childhood and education. Toulouse-Lau- 
trec’s family was wealthy and had a lineage 
that extended without interruption back to 
the time of Charlemagne. He grew up amid 
his family’s typically aristocratie love of sport 
and art. Most of the boy’s time was spent 
at the Chäteau du Bose, one of the family 
estates located near Albi. Henri’s grandfather, 
father, and uncle were all talented draftsmen, 
and thus it was hardly surprising that Henri 
began sketching at the age of 10. His interest 
in art grew as a result of his being incapac- 
itated in 1878 by an accident in which he 
broke his left thighbone. His right thighbone 
was fractured a little more than a year later 
in a second mishap. These accidents, requir- 
ing extensive periods of convalescence and of-

The Capitole, Toulouse, Fr.; it was once the town hall and municipal theatre
Editions “La Cigogne"— Hachette
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“At the Moulin Rouge,” oil on canvas by Henri de Toulouse-Lautrec, 
1892; in the Art Institute of Chicago
By courtesy of the Art Institute of Chicago

ten painful treatments, left his legs atrophied 
and made walking most difficult. As a result, 
Toulouse-Lautrec devoted ever greater periods 
to art in order to pass away the frequently 
lonely hours.
Toulouse-Lautrec’s first visit to Paris oc­

curred in 1872, when he enrolled in the Lycée 
Fontanes (now Lycée Condorcet). He gradu­
ally moved on to private tutors, and it was 
only after he had passed the baccalaureate 
examinations, in 1881, that he resolved to be­
come an artist.
His first professional teacher in painting was 

René Princeteau, a friend of the Lautrec fam­
ily. Princeteau’s fame, such as it was, arose 
from his depiction of military and equestrian 
subjects, done in a 19th-century academie 
style. Though Toulouse-Lautrec got on well 
with Princeteau, he moved on to the atelier 
of Léon Bonnat at the end of 1882. In Bon- 
nat, Toulouse-Lautrec encountered an artist 
who fought vehemently against deviation from 
academie rules, condemned the slapdash ap­
proach of the Impressionists, and judged Tou­
louse-Lautrec’s drawing “atrocious.” His work 
received a more positive reaction in 1883, 
when he joined the studio of Fernand Cor- 
mon.

In the early 1880s, Cormon enjoyed a mo­
ment of celebrity, and his studio attracted 
such artists as Vincent van Gogh and the Sym­
bolist painter Émile Bemard. Cormon gave 
Toulouse-Lautrec much freedom in develop­
ing a personal style. That Cormon approved 
of his pupil’s work is proved by his choosing 
Toulouse-Lautrec to assist him in illustrating 
the definitive edition of the works of Victor 
Hugo. In the end, however, Toulouse-Lau­
trec’s drawings for this project were not used.

Despite this approval, Toulouse-Lautrec 
found the atmosphere at Cormon’s studio in­
creasingly restrictive. “Cormon’s corrections 
are much kinder than Bonnat’s were,” he 
wrote his uncle Charles on Feb. 18, 1883. 
“He looks at everything you show him and 
encourages one steadily. It might surprise you, 
but I don’t like that so much. You see, the 
lashing of my former master pepped me up, 
and I didn’t spare myself.” The academie 
regimen of copying became insufferable. He 
made “a great effort to copy the model ex­
actly,” one of his friends later recalled, “but 
in spite of himself he exaggerated certain de­
tails, sometimes the general character, so that 
he distorted without trying or even wanting 
to.” Soon Toulouse-Lautrec’s attendance at 
the studio became infrequent at best. He then 
rented his own studio in the Montmartre dis­
trict of Paris and concemed himself, for the 
most part, with doing portraits of his friends.

The documenter of Montmartre. Thus it was 
that in the mid- 1880s Toulouse-Lautrec began 
his lifelong association with the bohemian life 
of Montmartre. The cafés, cabarets, entertain­
ers, and artists of this area of Paris fascinated 
him and led to his first taste of public recog­
nition. He focussed his attention on depicting 
populär entertainers such as Aristide Bruant, 
Jane Avril, Loie Füller, May Belfort, May 
Milton, Valentin le Désossé, Louise Weber 
(known as La Goulue, or the Glutton), and 
clowns such as Cha-U-Kao and Chocolat.

In 1884 Toulouse-Lautrec made the acquain- 
tance of Bruant, a singer and composer who 
owned a cabaret called the Mirliton. Impressed 
by his work, Bruant asked him to prepare 
illustrations for his songs and offered the Mir­
liton as a place where Toulouse-Lautrec could 
exhibit his works. By this means and through 
reproductions of his drawings in Bruant’s mag­
azine Mirliton, he became known in Mont­
martre and started to receive commissions.

Toulouse-Lautrec sought to capture the effect 
of the movement of the figure through wholly 
original means. For example, his contempo­
rary Edgar Degas (whose works, along with 
Japanese prints, were a principal influence 
on him) expressed movement by carefully 
rendering the anatomical stmcture of several 
closely grouped figures, attempting in this way 
to depict but one figure, caught at successive 
moments in time. Toulouse-Lautrec, on the 
other hand, employed freely handled line and 
colour that in themselves conyeyed the idea 
of movement. Lines were no longer bound to 
what was anatomically correct; colours were 
intense and in their juxtapositions generated 
a pulsating rhythm; laws of perspective were 
violated in order to place figures in an active, 
unstable relationship with their surroundings. 
A common device of Toulouse-Lautrec was 
to compose the figures so that their legs were 
not visible. Though this characteristic has 
been interpreted as the artist’s reaction to his 
own stunted, almost worthless legs, in fact 
the treatment eliminated specific movement, 
which could then be replaced by the essence 
of movement. The result was an art throbbing 
with life and energy, that in its formal abstrac- 
ti.on and overall two-dimensionality presaged 
the turn to schools of Fauvism and Cubism 
in the first decade of the 20th Century.

The originality of Toulouse-Lautrec also 
emerged in his posters. Rejecting the notion 
of high art, done in the traditional medium of 
oil on canvas, Toulouse-Lautrec in 1891 did 
his first poster, “Moulin Rouge—La Goulue.” 
This poster won Toulouse-Lautrec increasing 
fame. “My poster is pasted today on the 
walls of Paris,” the artist proudly declared. It

was one of more than 30 he would create 
in the 10 years before his death. Posters af- 
forded Toulouse-Lautrec the possibility of a 
widespread impact for his art, no longer re­
stricted by the limitations of easel painting. 
They also enhanced the success he had en­
joyed in the preeeding year when his works 
were shown in Bmssels at the Exposition des 
XX (the Twenty), an avant-garde association, 
and in Paris at the Salon des Indépendants.
Toulouse-Lautrec is most important for his 

success in going beyond a representation of 
superficial reality to a profound insight into 
the psychological makeup of his subjects. 
He tumed to the lithograph after 1892 as 
a medium well suited to this goal. Among 
more than 300 lithographs produced in the 
final decade of his life weré an album of 
11 prints entitled “Le Café Concert” (1893); 
16 lithographs of the entertainer Yvette Guil- 
bert (1894); and a series of 22 illustrations 
for Jules Renard’s Les Histoires naturelles 
(1899). But none of these works is more sig­
nificant than “Elles,” a series done in 1896, 
presenting a sensitive portrayal of brothel life. 
Toulouse-Lautrec spent lengthy periods ob- 
serving the actions and behaviour of prosti- 
tutes and their clients. The resulting 11 works 
revealed these individuals as human beings, 
with some of the same strengths and many of 
the weaknesses of other members of society. 
A masterpiece of this genre is “Au salon de la 
nie des Moulins” (“At the Salon”). This paint­
ing evokes sympathy from the spectator as he 
observes the women’s isolation and loneliness, 
qualities which the young Toulouse-Lautrec 
had so often experienced himself. “At the Sa­
lon” is a brilliant demonstration, therefore, of 
his stated desire to “depict the true and not 
the ideal,” in which truth is based not on a 
careful representation of detail but rather on 
capturing, in a few brief brushstrokes, the es­
sential nature of a subject.
The appearance of “Elles” coincided with 

a growing deterioration in his physical and 
mental condition. Toulouse-Lautrec’s figure, 
even among the great human diversity found 
in Montmartre, remained unmistakable. His 
fully developed torso rested on dwarfish legs. 
Not quite five feet one inch tail, his size 
seemed further diminished because of his prac­
tice of associating with unusually tail men, 
such as his fellow students Maxime Dethomas 
and Louis Anquetin and his cousin and close 
friend Gabriel Tapié de Céleyran. His fre­
quently ironie tone failed to mask a funda­
mental dislike of his physical appearance, and 
his letters contain many derogatory remarks 
about his body and references to an increas­
ing number of ailments, including Syphilis. 
Drinking heavily in the late 1890s, when he 
reputedly helped popularize the cocktail, he 
suffered a mental collapse at the beginning of 
1899. The immediate cause was the sudden, 
unexplained departure of his mother from 
Paris on January 3. He was always close to his 
family, particularly to his mother, who had 
always supported his ambitions; and he inter­
preted her leaving as a betrayal. The effect on 
his weakened system was severe, and he was 
committed shortly thereafter to a sanatorium 
in Neuilly-sur-Seine. This decision was made 
by the artist’s mother, against the advice of 
relatives and friends of the artist, in the hope 
of avoiding a scandal.
Toulouse-Lautrec remained formally com­

mitted until March 31,1899, though he chose 
to stay on at the sanatorium until mid-May. 
While there he was able to demonstrate his 
lucidity and power of memory by preparing 
a number of works on the theme of the 
circus. These works, however, lack the force 
and intensity of his earlier compositions. In 
the spring of 1900 he started drinking heavily
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again. Less than three months before his 37th 
birthday, he died at Chäteau de Malromé.
Assessment. Toulouse-Lautrec greatly in­

fluenced French art of the late 19th and early 
20th centuries by his use of new kinds of 
subjects, his ability to capture the essence of 
an individual with economical means, and 
his stylistic innovations. Despite his deformity 
and the effects of alcoholism and mental col­
lapse later in life, Toulouse-Lautrec helped set 
the course of avant-garde art well beyond his 
early and tragic death at the age of 36.
Toulouse-Lautrec was not a profound in- 

tellectual. Tapié de Céleyran wrote that he 
read little and when he did it was usually at 
night, because of insomnia. But he was a great 
satirist of pretense and convention. In typical 
fashion, he passed off his initial, unsuccessful 
attempt at the baccalaureate by having name 
cards printed “Henri de Toulouse-Lautrec, 
flunker of the arts.” This iconoclasm surfaced 
also when he parodied Puvis de Chavannes’s 
serious Symbolist work “The Sacred Grove” 
by turning it into a boisterous scene filled 
with rowdy friends (1884). Yet he also could 
push himself in pursuits like swimming and 
boating, and toward the end of his life he in- 
stalled a rowing machine in his studio. In his 
enthusiasm for sports he once accompanied 
a French bicycling team on a trip through 
England. Toulouse-Lautrec was, as two ob­
servers have concluded, a “sensitive, deeply 
affectionate man, conscious of his infirmity 
but wearing a mask of joviality and irony.”
Although recognized today as a major figure 

in late 19th-century art, Toulouse-Lautrec’s 
status in his lifetime was disputed. Indeed, 
the artist’s father, who took slight interest in 
his son after his disabling injuries, regarded 
his son’s work as only “rough sketches” and 
could never accept the idea of a member of 
the aristocracy betraying his dass by turning 
from a “gentleman” artist to a professional 
one. Stung by such criticism and hampered by 
his infirmities, Toulouse-Lautrec persevered 
to emerge as a prolific artist whose work 
eventually helped shape the art of decades to 
come. (A.C.Bi.)
b i b l i o g r a p h y . Biographies of the artist and as- 
sessments of his work may be found in Gerstle 
Mack, T ou lou se-L au trec  (1938, reprinted 1989); 
Hans Tietze, T ou lou se  L a u tre c  (1953); Jacques 
Lassaigne, L a u tre c  (1953); Douglas Gooper, H e n ri  
d e  T ou lou se-L au trec  (1955); Hanspeter Landolt 
(comp.), H e n ri d e  T ou lou se-L au trec: D ra w in g s  a n d  
S ketch es  in C o lo u r  (1955); Lawrence Hanson and 
Elizabeth Hanson, T h e T ra g ic  L ife  o f  T ou louse- 
L a u trec  (1956); Édouard Julien, L a u trec  (1959, 
reissued 1980); Henri Perruchot, T ou lou se-L au trec  
(1960); Gotthard Jedlicka, H e n r i d e  T ou louse-  
L a u tre c  (1961); Jean Adhémar (ed ), T ou lou se-  
L au trec: H is  C o m p le te  L ith o g ra p h s  a n d  D ry p o in ts  
(1965, reissued 1987); Jean Bouret, T h e L ife  
a n d  W o rk  o f  T ou lou se-L au trec , C ou rt P a in te r  to  
th e  W ick e d  (1966); André Fermigier, T ou lou se-  
L a u tre c  (1969); the introduction by Jean Adhémar 
and Theodore Reff to U n pu b lish ed  C orrespon ­
den ce  o f  H e n r i d e  T ou lou se-L au trec , ed. by Lu­
den Goldschmidt and Herbert Schimmel (1969); 
Richard Thomson, T ou lou se-L au trec  (1977); and 
Renata Negri, T ou lou se-L au trec  (1979).
Toungoo, town, south-central Myanmar 
(Burma). On the right bank of the Sittang 
River, it was founded as Ketumadi in 1510 
by King Minkyinyo and was Capital of the 
Toungoo dynasty until 1540, when the seat of 
government was moved to Pegu (Bago), 125 
miles (200 km) south. Parts of the old moat 
and wall remain; official buildings and minor 
industries are outside the wall. There are rice 
mills and sawmills, and timber and coffee are 
processed. The town has an institute for train­
ing elementary teachers. The Shwesandaw and 
Myasigon pagodas date from the mid-16th 
Century.

The hill range of Pegu Yoma to the west of 
Toungoo holds valuable timber reserves. The 
middle Sittang valley is devoted largely to 
rice cultivation and contains the main Yan­
gon (Rangoon) to Mandalay road and railway. 
There is also a road west to Pyè. Pop. (1973) 
175,478.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Toungoo d y na sty , also spelled TAUNGU, 
ruling house in Myanmar (Burma) from the 
15th or 16th to the 18th Century, whose reign 
is known as the Second Burmese Empire. 
King Minkyinyo (1486-1531) of Toungoo is 
usually considered the founder of the dynasty, 
but many authorities believe that the distinc­
tion of founder should be reserved for his 
son Tabinshwehti (1531-50), who more surely 
welded the empire together. Thus the dating 
of the dynasty may be considered either 1486- 
1752 or 1531-1752.
Tabinshwehti first conquered the Mohnyin 

Shan peoples in northern Myanmar and thus 
eliminated one element of the fragmentation 
that had existed in Myanmar since the demise 
of the Pagan dynasty (1287). Consolidating his 
power in Toungoo, far up the Sittang River, 
Tabinshwehti pushed southward, overrunning 
the Irrawaddy delta region and crushing the 
Mon Capital of Pegu (Bago). After defeating 
a Shan-led counterattack at Pyè (Prome) in 
1544, Tabinshwehti was crowned as king of 
all Myanmar at the ancient Capital of Pa­
gan (Nyaung-U). He then began assembling 
an army for an attack on coastal Arakan to 
the west; although the Myanmar forces were 
defeated at Arakan, Tabinshwehti led his re- 
treating army eastward to Ayutthaya to sub- 
due rebellious Thai forces there. Again he was 
defeated. A period of unrest and rebellions 
among other conquered peoples followed, and 
Tabinshwehti was assassinated in 1551.

Bayinnaung (reigned 1551-81), Tabinshweh- 
ti’s brother-in-law, ascended the throne. An 
energetic leader and effective military com­
mander, he made Toungoo Myanmar the 
most powerful state in Southeast Asia. After 
repeated campaigns, his conquests extended 
from Tavoy (Dawei) in the south to Shwebo 
in the north and from Ava eastward to Chieng 
Mai. Myanmar suzerainty even encompassed 
much of Laos and extended down the Mae 
Nam Chao Phraya valley to Ayutthaya, near 
Bangkok. Siam remained under Myanmar 
domination for 15 years.

Bayinnaung was poised to deliver a final, 
decisive assault on the kingdom of Arakan 
when he died in 1581. His successors were 
forced to quell rebellions in other parts of the 
kingdom, and the victory over Arakan was 
never achieved. Instead, the Myanmar empire 
gradually disintegrated. The Toungoo dynasty,

however, survived for another Century and 
a half, until the death of Mahadammayaza 
(reigned 1733-52), but never again mied all 
of Myanmar.
toupee, also spelled toupet, originally, any 
raised roll of hair just above the forehead, 
either natural or artificial; today, a small 
hairpiece generally covering a bald spot. The 
toupee developed during the 18th Century, 
when men and women began to comb the 
front hair over the top line of the wig to create 
a natural-looking hairline.

Woman removing a toupee from a man, illustration 
from the Hair Album, 1887
By courtesy of the Victoria and Albert Museum, London

The toupee eventually increased in height 
until it reached an exaggerated size in the 
1770s, the front hair being built over wire 
frames, pads, or feit cushions. Toward the 
end of the Century, the toupee diminished in 
height, and it began to pass out of fashion as 
the French Revolution ushered in an age of 
naturalism.
Tour, Charles (Turgis de Saint-Étienne
de) La: see La Tour, Charles (Turgis de Saint- 
Étienne de).
Tour, Maurice-Quentin de La (French 
painter): see La Tour, Maurice-Quentin de.
Tour de France, bicycle race, considered to 
be the world’s most prestigious, that was es­
tablished in 1903 by Henri Desgrange (1865- 
1940), a French cyclist and journalist. The 
annual race involves 120 or more profes­
sional contestants and covers about 4,000 km 
(2,500 miles) of flat and mountainous coun­
try, mostly in France and Belgium but with 
occasional brief visits to Spain, Italy, Ger­
many, and Switzerland. The racers are pre- 
ceded on the road by a Publicity caravan of 
vehicles whose sponsors’ contributions help 
defray the organizational costs of the tour. A 
huge entourage of official, press, and technical 
vehicles also follows the riders. The race is di-

Tour de France, Poitiers-to-Bordeaux stretch
Daniel Nouvel—Gamma/Liaison



vided into about 21 daily stages; each stage is 
timed, and the rider with the lowest aggregate 
time for all stages at the completion of the 
race is the winner. Two riders have won five 
times each: Jacques Anquetil of France (1957 
and 1961-64) and Eddy Merckx of Belgium 
(1969-72 and 1974).
See Sporting Record: Cycling.

tour en Pair (French: *tum in the air”), in 
ballet, a complete single, double, or triple turn 
in the air, usually beginning from and ending 
in the fifth position (the feet are tumed out 
and pressed closely together, the heel of the 
right foot against the toe of the left and vice 
versa). Performed almost exclusively by male 
dancers, it is usually a brilliant display linked 
by softer, less spectacular movements that re- 
quire great style and control for their proper 
executiön.
touraco (bird): see turaco.
Touraine, historie and cultural region en- 
compassing the central French département 
of Indre-et-Loire and coextensive with the 
former province of Touraine. The historie 
province of Touraine was bounded northeast 
by Orléanais, southeast by Berry, Southwest by 
Poitou, west by Anjou, and north by Maine.
In Roman times the country was inhabited 

by the Gallic tribe of the Turones, from whom 
the name of the province and also that of its 
Capital, Tours, are derived. The Turones were 
unwarlike and offered practically no resistance 
to the in vader, though they joined in the revolt 
of Vercingetorix in ad 52. The Capital city, 
Caesarodunum, which was built on the site of 
the eastem part of the present city of Tours, 
was made by Valentinian the metropolis of 
the 3rd Lyonnaise, which included roughly the 
later provinces of Touraine, Brittany, Maine, 
and Anjou. Christianity seems to have been 
introduced into Touraine not much earlier 
than the beginning of the 4th Century, al­
though tradition assigns St. Gatien, the first 
bishop of Tours, to the 3rd. The ecclesiasti­
cal province dates from the episcopate of the 
great St. Martin of Tours, who in the 4th 
Century founded the Abbey of Marmoutier, 
near Tours, and whose tomb in the city be­
came a celebrated shrine. In the 5th Century 
the country was incorporated in the Visigothic 
kingdom, which stretched from the Loire into 
Spain. When Clovis overthrew the Visigothic 
power in Gaul in 507, Touraine became part 
of the Frankish kingdom. During the parti­
tions of the kingdom between the successors

of Clovis, Touraine was much disputed. Local 
counts did less to civilize the country than 
churchmen did; and under Charlemagne the 
abbot Alcuin brilliantly enhanced its cultural 
prestige. In the second half of the 9th Century 
Touraine was dominated by Robert the Strong 
and his successors or by their nominees. In 
the lOth Century it became the object of fierce

competition between the counts of Blois and 
those of Anjou. The Angevin Geoffrey Martel 
won the country in 1044.

Philip II Augustus of France, in the course 
of his long struggle against the Angevin kings 
of England, reconquered Touraine in 1203- 
05. In 1360 it was raised to the rank of a peer- 
age duchy, remaining on the French side of 
the frontier drawn by the Treaty of Brétigny 
between France and England. In that crucial 
phase of the Hundred Years’ War that was 
characterized by the campaigns of Joan of 
Are, Touraine was the principal base of King 
Charles VII. Louis XI made Plessin-lès-Tours 
his favourite seat. The magnificent chäteaus— 
in fact, palaces—at Amboise, Azay-le-Rideau, 
and Chenonceaux bear witness to the splen- 
dour of the province in the latter period of 
the Renaissance.

The establishment of the royal residence at 
distant Versailles and the forced emigration of 
its Huguenot silk weavers led to the area’s de­
cline after 1700. The province was abolished 
in 1790, during the French Revolution, when 
France was reorganized into départements. 
The districts of northern Touraine (Chemillé, 
Saint-Cyr-du-Gault, and Montrichard) went 
to Loir-et-Cher, the southeast (Brenne, with 
Chatillon-sur-Indre and Azay-le-Ferron) to In- 
dre, and the extreme Southwest (La Roche- 
Posay and Saint-Romain) to Vienne; but the 
formerly Poitevin Richelieu and the formerly 
Angevin Bourgueil, Gizeux, and Chateau-la- 
Vallière were annexed to the greater part of 
Touraine to form the département of Indre- 
et-Loire.

The traditional large estates of Touraine have 
for the most part disappeared. The communes 
of Bourgueil, Saint-Nicolas-de-Bourgueil, Re- 
stigné, Benais, and Ingrandes produce fine red 
wines. The red wines of Joué-lès-Tours, Saint- 
Avertin, Sainte-Radegonde-en-Touraine, Lar- 
pay, and Chambourg-sur-Indre come from 
vineyards on the left bank of the Loire River 
and along the Indre River.
Much of the population of Touraine is of 

Celtic origin. Roman Catholicism predomi- 
nates, but the number of candidates for the 
priesthood has declined. Immigrants from 
The Netherlands have augmented the Calvin­
ist population. The langue d’oïl has been the 
dominant language since the 17th Century.
Touraine, Archibald Douglas, duc de
(duke of): see Douglas, Archibald Douglas, 
4th Earl of.
Tourane (Vietnam): see Da Nang.
Tourcoing, town, Nord département, Nord- 
Pas-de-Calais région, northern France, just 
northeast of Lille and near the Belgian fron­
tier. Sheep were grazed on this portion of 
the plain of Flanders long before the Ro­
mans came. There is record of consignment 
to Germany at the end of the 12th Century. 
In the 15th Century Tourcoing’s supremacy in 
textiles was assured. Emperor Maximilian of 
Austria licensed a trade fair for the town in 
1491. Louis XIV incorporated the town into 
the French kingdom in 1668. In 1794, at Tour­
coing, the French defeated a combined army 
of Austrians and English. The 19th-century 
neo-Gothic Church of Saint-Christophe dom- 
inates the central square, the Grande Place. 
Together with Roubaix, its neighbouring city, 
Tourcoing is a centre for wool and cotton 
textiles. Both towns, with their suburbs, have 
become part of the urban agglomeration of 
Lille. Pop. (1982) 96,536.
Touré, Samory: see Samory.
Touré, (Ahmed) Sékou (b. Jan. 9, 1922, 
Faranah, Guinea—d. March 26, 1984, Cleve- 
land, Ohio, U.S.), first president of the Repub­
lic of Guinea (1958-84) and a leading African 
politician.
Although his parents were poor and unedu- 

cated, Touré claimed to be the grandson of

871 Touré, (Ahmed) Sékou

Samory, a military adventurer who resisted 
French rule at the end of the 19th Century, 
long after most other Guineans had surren- 
dered. Reared as a Muslim, Touré attended 
a French technical school at Conakry, from 
which he was expelled after one year for 
leading a food riot (1936). In 1940 Touré 
was hired as a clerk by a business firm, the 
Niger Francais, and the following year took 
an administrative assignment in the postal

Sékou Touré
Camera Press

service. There he developed a strong interest 
in the labour movement and organized the 
first successful strike (76 days) in French West 
Africa. In 1945 he became secretary-general of 
the Post and Telecommunications Workers’ 
Union and helped to found the Federation 
of Workers’ Unions of Guinea, linked to the 
World Federation of Trade Unions, of which 
he later became vice president.

Touré became active in politics when Fé- 
lix Houphouët-Boigny of Cóte d’Ivoire (Ivory 
Coast) formed the Rassemblement Démocra- 
tique Africain (RDA) in 1946. Touré proved 
to be a powerful orator and was elected to 
the French National Assembly in 1951, but 
he was not allowed to take his seat. Reelected 
in 1954, he was barred a second time. After 
being elected mayor of Conakry by a large 
majority in 1955, he was finally permitted to 
take his place in the National Assembly the 
following year. By the end of 1957 Touré had 
become vice president of the Executive Coun­
cil of Guinea.

When French President Charles de Gaulle in 
1958 offered French territories a referendum 
on whether to join a new federal community 
or to become independent, Touré led a suc­
cessful campaign for independence. On Oct. 
2, 1958, Guinea became the first independent 
French-speaking state in Africa, and shortly 
afterward Touré was elected its president. The 
French reacted by recalling all their profes­
sional people and civil servants and by remov­
ing all transportable equipment. Threatened 
by an economie breakdown, Touré accepted 
support from the communist bloc and at the 
same time sought help from the Westem na­
tions.

In African affairs Touré was an ardent sup­
porter of Ghana’s president Kwame Nkrumah 
and his program for African political unity, but 
a union of the two nations proclaimed in 1958 
never became effective. When Nkrumah was 
deposed in 1966, Touré granted him asylum. 
After an unsuccessful invasion from neigh­
bouring Portuguese Guinea (now Guinea- 
Bissau) in 1971, he undertook a political purge 
and imposed severe restrictions on Opposition 
forces in his country. He was reelected without 
Opposition in subsequent elections and mied 
with an iron hand.

Despite his harsh domestic policies, in in­
ternational politics Touré was viewed as a 
moderate Islämic leader. In 1982 he led the 
delegation sent by the Islämic Conference Or­
ganization to mediate in the Iran-Iraq war;
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he played a key role in the Franco-African 
summit in Vitrell, Fr., and he was a member 
in the Organization for African Unity (OAU). 
Published works by Touré include La Révolu­
tion et Vunitépopulaire (1946) and a collection 
of verse, Les Poèmes militants (1964).
Tourette’s syndrome, also called tourette
SYNDROME, Or GILLES DE LA TOURETTE SYN­
DROME, rare neuropsychiatric disease charac­
terized by recurrent muscle tics and invólun- 
tary vocalizations. It is named for Georges 
Gilles de la Tourette, who first described it in 
1885; it has been suggested that the English 
author Samuel Johnson may have suffered 
from a form of the disease, based on con­
temporary descriptions of his facial tics and 
of the stränge vocalizations interrupting his 
normal speech. Tourette’s syndrome usually 
begins between the ages of 2 and 15 and 
usually continues into adulthood. Motor tics 
(involuntary, repetitive, and purposeless mus­
cle movements) occur first in about 80 per­
cent of the cases, while compulsions to utter 
abnormal sounds precede motor tics in the re­
maining cases; both manifestations eventually 
occur in all patients.

Coprolalia, the compulsion to utter obscen- 
ities, and echolalia, a compulsion to repeat 
words, are the most distinctive Symptoms of 
Tourette’s syndrome. Other vocalizations that 
may occur include grunts, barks, hisses, whis- 
tles, and other meaningless sounds. Motor tics 
usually involve the shoulders, head, and face 
and may include self-mutilating behaviours 
such as hair-pulling, extreme nail-biting, and 
biting of the lips and tongue. These behaviours 
may be falsely attributed to psychiatrie distur- 
bances.

Unlike other forms of compulsive behaviour, 
Tourette’s syndrome seems to have a neuro- 
logical rather than a psychiatrie origin and 
may improve under treatment with psychoac- 
tive drugs, in particular haloperidol. The na­
ture of the underlying problem has not been 
established, although it has been suggested 
that imbalances of Chemical neurotransmit­
ters in the brain may produce the Symptoms. 
These neurochemical imbalances in turn may 
be caused by a variety of factors, including 
hereditary predispositions and excessive use of 
stimulants or other Chemical agents.
Tourist Trophy races, best-known and most 
demanding of the European motorcycle races. 
First run in 1907 on the Isle of Man off the 
northwestem coast of England, the race at- 
tracted many riders from all over England and 
the Continent. Because the race was originally 
intended for motorcycles “similar to those 
sold to the public,” called touring machines, it 
soon became known as the Tourist Trophy. In 
1911, the course was changed to a 37V2-mile 
(60.5-kilometre), later a 373/4-mile, route from 
sea level into the mountains and back, with 
more than 200 bends along the way. The race 
has been run in various divisions determined 
by cycle size and racer experience. Sidecar 
races have also been held. English riders’ skill 
on the course helped create that nation’s early 
dominance in motorcycle racing and manu­
facturing. From the late 1930s on, Italian ma­
chines also won and, beginning in the 1960s, 
Japanese machines. From 1976 the Tourist 
Trophy was no longer a world-championship 
event. The term tourist trophy is now some­
times used to denote any dirt-track motorcycle 
race in which there are both right- and left- 
hand tums as well as steeplechase-style jumps. 
See Sporting Record: Motorcycling.
tourmaline, borosilicate mineral of complex 
and variable composition. Three types of tour- 
maline, distinguished by the predominance of 
certain elements, are usually recognized: iron 
tourmaline (schorl), black in colour; magne­

sium tourmaline (dravite), brown; and alkali 
tourmaline, pink (rubellite), green (Brazilian 
emerald), or colourless (achroite). Some crys­
tals are pink at one end and green at the other; 
concentric colour zoning may also occur. The 
coloured varieties, when transparent and free 
from flaws, are cut as gems.

Tourmaline is very abundant and has the 
best-developed crystals in pegmatites and in 
metamorphosed limestones in contact with 
granitic magmas. Because tourmaline is resis- 
tant to weathering, it accumulates in detrital 
deposits and is a common accessory mineral 
in sedimentary rocks. High-quality gems come 
from certain pegmatites in southem Califor­
nia, Maine, Brazil, and Madagascar.
In addition to its use as a gern, tourmaline 

is employed in pressure apparatus because 
of its piezoelectric properties—i.e., its ability 
to generate electric charge under mechanical 
stress or its change in shape when voltage is 
applied. It has been used in depth-sounding 
apparatus and other devices that detect and 
measure variations in pressure.
Coloured crystals of tourmaline are very 

strongly dichroic—i.e., they are of different 
colour when viewed in the direction of differ­
ent axes; the ordinary ray is almost completely 
absorbed. Plates cut parallel to the vertical 
axis of a tourmaline crystal allow only the 
extraordinary ray through; if two such plates 
are placed in crossed position, the light is 
entirely blocked. A pair of these plates form 
a very simple polarizing apparatus known as 
tourmaline tongs.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Tournai (French), Flemish doornik, munic­
ipality, Hainaut province, southwestem Bel- 
gium, on the Scheldt (Schelde) River, north­
west of Mons. In the course of its history, 
Toumai has changed hands many times. As 
Tumacum, it was an important town in Ro­
man times. Seized by the Salie Franks in 
the 5th Century, it was the birthplace of the 
Frankish king Clovis I (c. 466) and became a 
Merovingian Capital. A bishop’s see from the 
early 6th Century, it was largely controlled by 
the counts of Flanders from the 860s until it 
was recovered by France and granted a charter 
in 1188. Thenceforth under French protection 
but remote from French interference, it con- 
stituted a virtually republican zone. Falling to 
Henry VIII of England in 1513 , it was retumed 
to France in 1518 and in 1521 was taken by 
Charles V, who attached it to the Netherlands, 
then a province of the Spanish Habsburgs. 
From 1543 it was a centre of Calvinism and 
favoured the anti-Spanish rebels of the 1560s 
until Alessandro Famese broke the defense 
of Christine de Lalaing, princess of Espinoy, 
and recaptured it for Spain after the siege of 
1581. Taken by Louis XIV (1667) during the 
War of Devolution, it was transferred to the 
Austrian Habsburgs by the Treaty of Utrecht 
(1713), recaptured by the French in 1745, 
and restored to Austria in 1748. During the 
Revolutionary and Napoleonic periods, it was 
again French from 1794 to 1814.

Toumai was notable for tapestry and copper- 
ware in the Middle Ages and for carpet weav­
ing in the 18th Century—crafts that have been 
revived there. Quarrying is important locally, 
and steel, leather goods, and hosiery are man- 
ufactured. Cultural institutions include several 
specialized schools and museums of archae- 
ology, natural history, fine arts, and folklore. 
Toumai was also renowned for a medieval 
school of sculptors, and the painter Rogier 
van der Weyden was a native.
Toumai’s Cathedral of Notre Dame is a cru- 

ciform 1 lth-12th-century basilica, one of the 
finest in Europe, with five massive towers, 
a Gothic choir, and 13th-century reliquary

Cathedral of Notre Dame, Tournai, Belg.
By courtesy of Inbel

shrines. The city contains other notable me­
dieval churches. Among other landmarks are 
the Belfry (c. 1188; 236 feet [72 m] high), the 
13th-century Trous Bridge, the Renaissance 
Cloth Hall, the Tower of Hemy VIII (1513-
16), and the tomb of Childeric I (father of 
Clovis), discovered in 1653. Pop. (1983 est.) 
mun., 67,379.
Tournai porcelain, porcelain made from 
about the mid-18th to the mid-19th Century 
at a factory in Toumai, Belg. Several styles 
prevailed: figures in fanciful landscapes, cu- 
pids, and other decorative motifs were out- 
lined in plain crimson on white, especially 
by the painter Henri-Joseph Duvivier (during 
1763-71); landscapes with mins, war scenes, 
and the like were painted also in green, blue, 
brown, and reddish brown. In 1787 a service 
with birds, based on Georges-Louis-Leclerc 
Buffon’s Natural History of Birds (1771), was 
painted by Jean-Ghislain-Joseph Mayer. The 
service consists of panels with naturalistically 
coloured birds that altemate on the rim of the 
plates with panels of dark blue, diapered with 
gold. The blue was similar to the bleu de roi

Tournai porcelain group of children 
“bird’s-nesting” by Nicolas Lecreux, 
c. 1770; in the Victoria and Albert 
Museum, London
By courtesy of the Victoria and Albert Museum, 
London



(“royal blue”) of Sèvres. Flowers and insects 
were also naturalistically rendered on Toumai 
ware. In the latter part of the 18th Century, 
plates were produced with plain decoration in 
blue, ranging from royal to blue black, some­
times with gilt; the key pattem—festoons— 
and other formal pattems were used. Some 
examples were decorated in plain gold on a 
white background.

Some Toumai plates of differing styles have, 
as a common characteristic, fine fluting or 
reeding of the rim, sometimes dense, some­
times wide apart, but nearly always swirled 
rather than straight, which were inspired by 
the moldings of some Meissen ozier pattern 
borders. Figures in white-glazed (and occasion- 
ally coloured) porcelain were made, notably 
by Nicolas Lecreux. They are usually of mstic 
groups and seem to be composed in a sort of 
spiral, the effect of which is that the view of 
them is perfect from every angle. Their bases 
have detailed and delicate modelling of such 
motifs as flowers, berries, and latticework.
tournament, also called tourney, series 
of military exercises, probably of medieval 
French origin and confined to western Eu­
rope, in which knights fought one another to 
display their skill and courage. Toumaments 
had become more pageantry than combat by 
the end of the 16th Century, and the term is 
still used somewhat in this sense, for instance,

Medieval tournament activities 
(Top) The joust, manuscript illumination from the 
Hystoire et plaisante chronique du petit Jehan de 
Saintré, c. 1459; in the British Library (Cotton 
MS. Nero D.IX); (bottom) the mêlée, manuscript 
illumination from the Livre de Messire Lancelot 
du Lac, early 15th Century; in the Bibliothèque de 
l’Arsenal, Paris (MS. 3479-3480)
(Top) Reproduced by permission of the British Library, (bottom) 
Giraudon—Art Resource/EB Inc.

in the Royal Tournament, an annual naval 
and military display held in London, and the 
New Year’s Day Tournament of Roses parade 
in Pasadena, Calif.
In the early 20th Century, the word tour­

nament also came to be applied to certain 
methods of conducting sports competitions. 
In the most common modern tournament, 
the contestants are matched in pairs, with the 
losers in each test eliminated and the win­
ners paired anew until only one remains as

the Champion of the tournament. In some 
toumaments, called double-elimination tour- 
naments, the contestant is not eliminated un­
til defeated a second time. In a third form, 
called a round robin, each contestant opposes 
every other contestant and the one with the 
highest percentage of victories is declared the 
Champion.

The tournament in its earliest form appar­
ently originated in France about the middle of 
the 1 Ith Century. Several chroniclers credit a 
French baron, Geoffroi de Preully, with hav­
ing invented toumaments.

The early tournament was a mock battle be­
tween two bodies of armed horsemen and was 
called the mêlée. (This term is also applied to 
a predecessor of modem football. See mêlée.) 
Later came the joust, a trial of skill in which 
two horsemen charged each other with lev- 
elled lances from either end of the lists (the 
palisades enclosing the jousting ground), each 
attempting to unhorse the other; the mêlée, 
however, continued side by side with it.
About 1292 a Statutum Armorum (“Statute 

of Arms”) enacted that swords with points 
were not to be used (nor were pointed daggers, 
clubs, or maces). Fallen knights were to be 
helped up only by their own squires, wearing 
their heraldic device. The squire who offended 
was to lose horse and arms and be imprisoned 
for three years. Disputes were to be settled by 
a court of honour of princes and earls.

Some toumaments were harmless and some 
rough. For the Tournament of Peace held at 
Windsor Park, Eng., in 1278, the sword blades 
were of whalebone and parchment, silvered; 
the helms of boiled leather; and the shields 
of light wood. At others, however, contestants 
were often killed or wounded. Blunted, or re- 
bated, lance points came into use early, and 
by the 14th Century a crown-shaped coronal 
head was often fitted in place of the point.
By the 1400s, jousters usually ran their 

courses separated by a cloth-covered barrier, 
or tilt, to prevent the collision of their horses. 
Armourers began to devise special armour 
that was heavier and less flexible than armour 
for the field, being used only for tilting.
In the 16th Century, fighting on foot at 

the barrier with short spears became popu­
lär. Poleaxes also were used, and there were 
mounted combats with swords or maces. 
Prizes were presented to the victors by ladies.
In Continental Europe, lists were jealously 

closed to all combatants except those of noble 
birth. In the German lands, questions as to 
the purity of descent of a candidate for ad- 
mission to a noble order were often settled by 
appeal to an ancestor’s having taken part in a 
tournament.

The tournament eventually degenerated into 
the carrousel, a kind of equestrian polonaise, 
and the more harmless sport of tilting at a 
ring. In modern times there have been occa- 
sional romantic revivals, the most famous per­
haps being the tournament at Eglinton Castle, 
in Scotland, in 1839, described in Disraeli’s 
novel Endymion (1880). Later toumaments 
were theatrical reenactments.
Tournament Bridge (card game): see Dupli- 
cate Bridge.
Tournefort, Joseph Pitton de (b. June 5, 
1656, Aix-en-Provence, Fr.—d. Dec. 28, 1708, 
Paris), French botanist and physician, a pio­
neer in systematic botany, whose system of 
plant Classification represented a major ad- 
vance in his day and remains, in some re- 
spects, valid to the present time.
Tournefort’s interest in botany began early, 

but only after the death of his father, who 
was forcing him toward the priesthood, was 
he able to drop theology and study botany. 
He became a physician to support himself 
but continued his botanical studies. In 1688 
he received an appointment as professor at 
the Jardin des Plantes in Paris, a position he 
held until his death. He collected many plant

873 Tours

species on scientific expeditions to the Pyre­
nees, Asia Minor, and Greece and acquired a 
wide reputation for his botanical works, par­
ticularly the beautifully illustrated Éléments 
de botanique (1694).
Tournefort placed primary emphasis on the 

Classification of genera, basing his Classifica­
tion entirely upon the stmcture of the flower 
and fmit. He excelled in observation and de- 
scription, and some of his generic descriptions 
are still acceptable. He was less innovative in 
theory, however, for he denied the sexuality of 
plants, and the classifications that he put for- 
ward above the level of the genus were often 
artificial. By his use of a single Latin name for 
the genus, followed by a few descriptive words 
for the species, he provided a major step in the 
development of the binomial nomenclature— 
that is, the use of a two-word Latin name to 
denote each species.
Tourneur, Cyril (b. c. 1575—d. Feb. 
28, 1626, Kinsale, County Cork, Ire.), En­
glish dramatist whose reputation rests upon 
The Atheist’s Tragedie and The Revenger’s 
Tragedie, both in verse rich in macabre im­
agery.

In 1625 Sir Edward Cecil appointed him 
secretary to the council of war. This appoint­
ment was cancelled by the Duke of Bucking­
ham, but Tourneur sailed with Cecil on an 
expedition to Cadiz. On the retum voyage, 
he was put ashore at Kinsale, with other sick 
men, and died there. His poetical satire, The 
Transformed Metamorphosis, was published 
in 1600.

The Atheist’s Tragedie: Or The honest Man’s 
Rev enge was published in 1611. The Rev en­
ger’s Tragedie had appeared anonymously in 
1607. In 1656 the bookseller Edward Archer 
entered it as by Tourneur on his list. This at- 
tribution is not decisive, and intemal evidence 
of authorship is conflicting; many attribute 
it to Thomas Middleton. The plays differ in 
their attitude toward private revenge; and The 
Rev enger’s Tragedie, although earlier, is more 
mature in its stmcture and sombre brilliance, 
which causes its authorship to remain doubt- 
ful.
Tours, city, capita! of Indre-et-Loire départe­
ment, Centre region, west central France, on 
the Loire River. It is the chief tourist centre 
for the Loire Valley and its historie chäteaus.

Tours offers sharp contrasts in buildings and 
architectural styles. lts town hall, finished in 
1904, is typical of its time, pompous and 
slightly overpowering. Away from the central 
square the cathedral of Saint-Gatien sums up 
four centuries of French religious architec­
ture: the choir is of the 13th Century; the 
nave marks a transition between Flamboyant 
Gothic and Renaissance styles; the facade was 
built from 1426 to 1547. Another contrast 
is found south of the Loire River and west 
of the me Nationale, in the town’s old sec­
tion where cobbled streets and ancient houses 
are preserved. The Musée des Beaux-Arts in 
the former 17th-18th-century archiepiscopal 
palace has a rich collection of paintings. A 
university was established at Tours in 1952 
and was linked with the educational divisions 
of Orléans and Poitiers. To the south of the 
Cher River, a virtual new town has been con- 
stmeted to house new residents of the city. 
Tours entered the 1980s in a strong stage 
of growth, with the decentralization from the 
Paris region of machinery assembly, Chemical 
products, and pharmaceutical industries. It is 
also an important road and railroad junction.

Early records show that a Gallic settlement, 
and the Capital of the Turons (a pre-Roman 
tribal group), was on the right bank of the 
Loire. The Romans moved it across the river. 
Originally it was called Caesarodunum but, 
from the 5th Century, Civitas Turonomm.
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The settlement was evangelized in the mid- 
3rd Century by the early Christian ecclesiastic 
and missionary Gatien, who founded the bish­
opric, but the Christian community remained 
small until the second half of the 4th Cen­
tury, when St. Martin, the great apostle of the 
Gauls, was persuaded to become their bishop. 
A magnificent basilica was raised above his 
tomb in the late 5th Century, and for hun­
dreds of years it attracted pilgrims to Tours. 
When the city became part of the Frankish 
dominion under Clovis I (reigned 481/482— 
511), he accepted for himself and his succes­
sors the title of canon of St. Martin. At the 
end of the 6th Century the bishopric was held 
by St. Gregory of Tours, author of the His­
toria Francorum (an important contemporary 
chronicle), who had an abbey built around St. 
Martin’s basilica. The abbey grew immensely 
rich. The emperor Charlemagne (reigned 768- 
814) reestablished discipline in the monastery 
and developed the intellectual life under the 
English scholar Alcuin. After pillaging incur- 
sions by the Normans, a protective wall was 
built around the St. Martin’s district, which 
400 years later was united to the borough of 
Tours when a common wall was built around 
both Tours and Chäteauneuf (originally St. 
Martin’s district and known as Martinopolis). 
Tours continued to maintain its prosperity in 
the Middle Ages in spite of involvement in the 
strife between the French and English kings in 
the 12th Century and later during the Hundred 
Years’ War (1337-1453). In 1462 Louis XI 
endowed the town with an elected civic coun­
cil and established a silk industry that thrived 
for more than a Century. The emigration of 
Huguenots (a Protestant group) after the revo- 
cation of the Edict of Nantes (1685) resulted 
in industrial decline. During the French Revo­
lution of the late 18th Century, the town was a 
base for operations against the royalist Vendée 
rebels. In World War II the French govern­
ment had its headquarters there from June 13 
to 15, 1940, and British statesman Winston 
Churchill met French premier Paul Reynaud 
there in a vain attempt to dissuade France 
from negotiating an armistice with Germany. 
In the 1944 bombardments that preceded the 
German retreat and the liberation, one-fourth 
of the town was destroyed.
At a point somewhere between Tours and 

Poitiers is the site of the Battle of Tours (or 
Poitiers); there, in 732, Charles Martel, master 
of the Frankish kingdom, defeated Moorish 
invaders from Spain in a battle that proved to 
be the tuming point in the advance of Islam 
into western Europe. The battle is believed 
by some historians to have been fought at 
Moussais-la-Bataille, 6 mi (10 km) Southwest 
of Chätellerault. Pop. (1982) 131,265.
Tours, Battle of (732): see Poitiers, Battle 
of.
Tourville, Anne-Hilarion de Cotentin, 
comte de (count of) (b. Nov. 24, 1642, chä­
teau de Tourville, Manche, Fr.—d. May 28, 
1701, Paris), French admiral, the outstanding 
commander of the period when Louis XIV’s 
navy was on the point of winning world 
supremacy.

Born into the old Norman nobility, Tourville 
leamed seamanship on a Maltese frigate in the 
Mediterranean. He entered the Royal Navy in 
1666 and took part in Louis XIV’s war against 
the Dutch (1672-78). Promoted to lieutenant 
general in 1682, he supervised shipbuilding 
and naval schools and participated in attacks 
on the Barbary pirates in Algiers and Tripoli.

At the outbreak (1689) of the War of the 
Grand Alliance between France and the other 
major European powers, Tourville broke the 
English blockade of Brest, preventing an inva­
sion of Brittany. For this he was promoted to 
vice admiral of the Mediterranean fleet and

naval commander in chief. His victory over 
the Anglo-Dutch fleet off Beachy Head, near 
Sussex, on July 10, 1690, caused panic in 
London but was not followed up. After a skill- 
ful sea campaign in 1691, Tourville in 1692

Tourville, detail of an engraving, 17th 
Century
H. Roger-Viollet

was required to collaborate in an ill-planned 
landing in England; his fleet was annihilated 
at the Battle of La Hogue. He had, neverthe­
less, conducted a masterful fight; as a reward, 
Louis XIV made him a marshal of France 
(1693). He retired from the navy after the war 
ended in 1697.
Toussaint-Louverture, Louverture also 
spelled Couverture, original name (until 
C. 1793) FRANCOIS DOMINIQUE TOUSSAINT 
(b. c. 1743, Bréda, near Cape Francois, 
Saint-Domingue [Haiti]—d. April 7, 1803, 
Fort-de-Joux, Fr.), leader of the Haitian inde­
pendence movement during the French Revo­
lution, who emancipated the slaves and briefly 
established Haiti as a black-govemed French 
protectorate.

Rise to power. Toussaint was the son of 
an educated slave; he acquired through Jesuit 
contacts some knowledge of French, though he 
wrote and spoke it poorly, usually employing 
the Creole patois and African tribal language. 
Winning the favour of the plantation manager, 
he became a livestock handler, healer, coach­
man, and finally steward. Legally freed in 
1777, he married a humble woman who bore 
him two sons. Toussaint was homely, short, 
and small framed. He was a fervent Catholic, 
opposed to voodoo. He dressed simply and 
was abstemious and a vegetarian. Although he 
slept little, his energy and capacity for work 
were astonishing. As a leader he inspired awe 
and adulation.

A sudden slave revolt in the northern 
province (August 1791) found him uncom- 
mitted. After hesitating a few weeks, he helped 
his former master escape and then joined the 
black forces who were buming plantations and 
killing many whites and mulattoes. He soon 
discemed the ineptitude of the rebel leaders 
and scomed their willingness to compromise 
with white radicals. Collecting an army of his 
own, Toussaint trained his followers in the 
tactics of guerrilla warfare. In 1793 he added 
to his original name the name of Louverture.

When France and Spain went to war in 1793, 
the black commanders joined the Spaniards 
of Santo Domingo, the eastem two-thirds of 
Hispaniola. Knighted and recognized as a gen­
eral, Toussaint demonstrated extraordinary 
military ability and attracted such renowned 
warriors as his nephew Moïse and two future 
monarchs of Haiti, Jean-Jacques Dessalines 
and Henry Christophe. Toussaint’s victories in 
the north, together with mulatto successes in 
the south and British occupation of the coasts, 
brought the French close to disaster. Yet, in 
May 1794, Toussaint went over to the French, 
giving as his reasons that the French National 
Convention had recently freed all slaves, while 
Spain and Britain refused, and that he had 
become a republican. He has been criticized 
for the duplicity of his dealings with his one-

time allies and for a slaughter of Spaniards at 
a mass. His switch was decisive; the govemor 
of Saint-Domingue, Étienne Laveaux, made 
Toussaint lieutenant governor, the British suf­
fered severe reverses, and the Spaniards were 
expelled.

By 1795 Toussaint-Louverture was widely 
renowned. He was adored by the blacks and 
appreciated by most whites and mulattoes for 
he did much to restore the economy. Defying 
French Revolutionary laws, he allowed many 
émigré planters to retum, and he used mil­
itary discipline to force the former slaves to 
work. Convinced that people were naturally 
corrupt, he feit that compulsion was needed 
to prevent idleness. Yet the labourers were 
no longer whipped: they were legally free and 
equal, and they shared the profits of the re­
stored plantations. Racial tensions were eased 
because Toussaint preached reconciliation and 
believed that blacks, a majority of whom were 
African born, must leam from whites and Eu- 
ropeanized mulattoes.
Elimination of Rivals. Though he worked 

well with Laveaux, Toussaint eased him out 
in 1796. Léger-Félicité Sonthonax, a terrorist 
French commissioner, also allowed Toussaint 
to mie and made him govemor general. But 
the ascetic black general was repelled by the 
proposals of this white radical to exterminate 
the Europeans, and he was offended by Son- 
thonax’s atheism, coarseness, and immorality. 
After some devious manoeuvres, Toussaint 
forced Sonthonax out in 1797.

Next to go were the British, whose losses 
caused them to negotiate secretly with Tous­
saint, notwithstanding the war with France. 
Treaties in 1798 and 1799 secured their com­
plete withdrawal. Lucrative trade was begun 
with Britain and also with the United States. 
In retum for arms and goods, Toussaint sold 
sugar and promised not to invade Jamaica 
and the American South. The British offered 
to recognize him as king of an independent 
Haiti, but, scomful of pompous titles, and dis- 
trustful of the British because they maintained 
slavery, he refused.
Toussaint soon rid himself of another nomi­

nal French superior, Gabriel Hédouville, who 
arrived in 1798 as representative of the Direc­
tory. Knowing that France had no chance of 
restoring colonialism as long as the war with 
England continued, Hédouville attempted to 
pit against Toussaint the mulatto leader André 
Rigaud, who mied a semi-independent state 
in the south. Toussaint divined his purpose 
and forced Hédouville to flee. Succeeding Hé­
douville was Philippe Roume, who deferred to 
the black govemor. Then a bloody campaign 
in 1799 eliminated another potential rival to 
Toussaint by driving Rigaud out and destroy- 
ing his mulatto state. A purge that was carried 
out by Jean-Jacques Dessalines in the south 
was so brutal that reconciliation with the mu­
lattoes was impossible.

Command of Hispaniola. Controlling all 
Saint-Domingue, Toussaint turned to Spanish 
Santo Domingo, where slavery persisted. Ig- 
noring commands to the contrary by Roume 
and by Napoleon Bonaparte, who had become 
first consul of France, Toussaint overran it in 
January 1801, freed the slaves, and amazed 
the nonblacks with his magnanimity.

In command of the entire island, Toussaint 
dictated a constitution that made him gover­
nor general for life with near absolute pow­
ers. Catholicism was the state religion, and 
many revolutionary principles received osten­
sible sanction. There was no Provision for a 
French official, however, because Toussaint 
professed himself a Frenchman and strove to 
convince Bonaparte of his loyalty. He also 
described his success in restoring order and 
prosperity in epistles that, like all his writings, 
were ungrammatical yet testify to the grasp, 
incisiveness, and depth of a formidable intel­
lect.

Bonaparte had confirmed Toussaint-Louver-



ture’s position but saw him as an obstacle to the 
restoration of Saint-Domingue as a profitable 
colony. Toussaint knew Bonaparte despised 
Negroes and planned to reinstitute slavery. He 
was also aware that Bonaparte would seek to 
intimidate the island upon making peace with 
England; therefore, he drilled a huge army and 
stored supplies. Yet Toussaint behaved am- 
biguously: venerating France, fearing Bona­
parte, aging and growing weary, he trusted 
no one and failed to clarify his purposes. He 
desired above all to prevent a restoration of 
slavery while preserving the society he had 
built. Whites and mulattoes looked hopefully 
to France to repress the huge black majority; 
on the other hand, many black leaders, like 
Moïse, wanted to expel all whites and divide 
the plantations. Some blacks were alienated 
by Toussaint’s perfidies and equivocations, his 
mysteriousness, and the occasional atrocities 
he thought necessary amid such dangers.

A French invasion under Gen. Charles 
Ledere began in January 1802 in far greater 
force than expected. Most whites and mulat­
toes defected to him; after a few weeks of 
furious fighting, the chief black leaders, even 
Christophe and Dessalines sided with Ledere 
as well. In May, Toussaint formally agreed to 
lay down his arms, in exchange for Leclerc’s 
promise not to restore slavery. Perhaps he 
foresaw that yellow fever would destroy the 
French, as it did in the following year.

Ledere gave Toussaint a spectacular wel­
come. The black leader retired in honour to 
a plantation. A few weeks later he attended a 
parley to discuss his personal Situation. Sus- 
pected of plotting an uprising, he was seized 
and sent to Fort-de-Joux in the French Alps, 
where he was confined and interrogated re- 
peatedly, and where he died in April 1803.

(J.E.F.)
b i b l i o g r a p h y . Biographical accounts favourable 
to Louverture include; Wenda Parkinson, T h is  
G ild e d  A frican : T o u ssa in t L ‘O u vertu re  (1978), 
an introductory work; C.L.R. James, T h e B lack  
Jacob in s: T o u ssa in t L ’O u vertu re  a n d  th e  S an  
D o m in g o  R ev o lu tio n , 2nd ed. rev. (1963), sound 
but with a Marxist bias; Ralph Korngold, C itizen  
T o u ssa in t (1944, reissued 1979), a detailed study; 
and T. Lothrop Stoddard, T h e F rench R evo lu tio n  
in  S a n  D o m in g o  (1914), a classic work favourable 
despite its anti-Negro bias. A critical study is 
Stephen Alexis, T o u ssa in t L ou vertu re, libéra teu r  
d ’H a ïti (abridged Eng. trans., B la c k  L ib era to r: The  
L ife  o f  T o u ssa in t L ou vertu re, 1949), a work that 
is credulous in places. George F. Tyson, Jr. (ed.), 
T o u ssa in t L ’O u vertu re  (1973), is a study that in­
cludes about 40 pages of Toussaint’s writings.
Tout, Thomas Frederick (b. Sept. 28, 1855, 
London—d. Oct. 23, 1929, London), English 
historian and teacher, a pupil of William 
Stubbs, who specialized in medieval stud­
ies and, with James Tait, was a founder 
of the Manchester school of historiography, 
which stressed the importance of records and 
archives.
Tout taught history at St. David’s College, 

Lampeter (1881-90), and at Owens College, 
later the University of Manchester, until 1925. 
After 1908 he devoted himself to the specialty 
in which he made his principal contribution, 
the study of administrative history. His repu­
tation rests chiefly on The Political History of 
England, 1216-1377 (1905), The Place of the 
Reign of Edward II in English History (1914), 
and his comprehensive Chapters in the Ad­
ministrative History of Medieval England, 6 
vol. (1920-33).
Toutin, Jean and Henri (respectively, b. 
1578, Chäteaudun, Eure-et-Loire, Fr.—d. June 
14, 1644, Paris; b. July 28, 1614, Chäteau­
dun—d. c. 1683, Paris), French enamelwork- 
ers, father and son, known for their fine 
enamel miniature paintings. Jean Toutin was 
one of the first artists to make enamel portrait 
miniatures.
Although the art of enamelwork was hun­

dreds of years old, the elder Toutin developed

a revolutionary new technique for enamel 
painting. Toutin discovered that coloured 
enamels, when applied to a previously fired 
white enamel ground, would not run together 
when the piece was refired. Existing enamel 
techniques had relied on small bands of gold 
to separate the colours or small surface in- 
dentations to prevent pigments from blending 
during firing. Toutin’s method enabled the 
artist to apply enamel to a surface almost as 
paint is applied to canvas. It also permitted 
the use of a wider range of colours. Thus was 
gained the precision of colour and detail that 
made possible miniature portraits in enamel.
The new procedure was laborious, but the 

works of the Toutins proved populär with 
French royalty and courtiers, and father and 
son grew to prominence in the new art. Stu­
dents came from other parts of the Conti­
nent to learn the technique, and the Toutins’ 
art thus spread throughout Europe. It was 
a particular success in England, where the 
Swiss-born enamelworkers Jean Pettitot and 
Jacques Bordier moved after studying with the 
French masters.
Perhaps the most populär of the Toutins’ 

works were their highly elaborate enameled 
watchcases, in great demand at the court of 
King Louis XIII, where the Toutins produced 
enameled miniatures of virtually every mem­
ber of the French royal family. None of Jean 
Toutin’s work survives today.
Tovey, Sir Donald Francis (b. July 17, 
1875, Eton, Berkshire, Eng.—d. July 10, 1940, 
Edinburgh), English pianist and composer, 
known particularly for his works of musical 
scholarship.

Tovey studied the piano and counterpoint 
and later went to the University of Oxford, 
where he graduated in 1898. Between 1900

Tovey
By courtesy of the Faculty of Music, University of 
Edinburgh

and 1902 he gave recitals of his works in Lon­
don, Berlin, and Vienna. In 1903 he played 
his Piano Concerto in London, and between 
1906 and 1912 he organized concerts of 
chamber music at Chelsea. Besides the Piano 
Concerto his compositions include two String 
quartets, the opera The Bride of Dionysus 
(first produced in 1929), and a cello concerto
(1934). In 1914 he was appointed Reid Pro­
fessor of Music at Edinburgh, and in 1917 he 
founded there the Reid Symphony Orchestra. 
For the concerts given by this orchestra Tovey 
wrote analytical notes dealing with problems 
of composition in a perspicacious and lively 
manner; these notes were published as Essays 
in Musical Analysis (6 vol., 1935-39). They 
set styles in musical analysis, as, for example, 
Tovey’s distinction between music in and on 
the dominant—when the music has not fully 
modulated and when it has.
Among other historical studies were his ar­

ticles on music written for Encyclopcedia Bri­
tannica and reprinted as Musical Articles from 
the Encyclopcedia Britannica (1944) and his 
Essays and Lectures on Music, edited by H.J. 
Foss (1949). Though later writers surpassed 
Tovey in psychological perception, the ele- 
gance and wit of his style broadened the appeal

875 Tower Bridge

of music criticism and helped to establish it 
as a literary genre. He was knighted in 1935.
Towada-ko (Japanese: “Lake Towada”), lake, 
on the border of Aomori and Akita prefec- 
tures (ken), Honshu, Japan. Located in the 
northern extremity of the Ou-sammyaku (Ou 
Range), the lake occupies a volcanic crater. It 
is 27 mi (44 km) in circumference and covers 
an area of 23 sq mi (60 sq km). Towada-ko is 
the third deepest lake in Japan, reaching 1,096 
ft (334 m) in depth at its centre. It receives wa­
ter from several mountain streams and drains

Towada-ko (Towada Lake), central feature of 
Towada-Hachimantai National Park, Japan
Asao Fujita— Bon

in the northeast through the Oirase-gawa (Oir- 
ase River). Its circular shape is broken in the 
south by the Ogura and Nakayama promon- 
tories.

The lake is the centre of Towada-Hachi­
mantai National Park. The town of Wainai, 
on its southwestern shore, contains a trout 
hatchery, and the lake is stocked with the 
fish. Towada-ko is a populär recreation area, 
served by such tourist centres as Yasumiya.
tower, any structure relatively tail in Propor­
tion to the dimensions of its base. It may be 
either freestanding or attached to a building 
or wall. Modifiers frequently denote a tow- 
er’s function (e.g., watchtower, water tower, 
church tower, and so on). In contemporary 
architecture a skyscraper may be termed a 
tower, as in Chicago’s Tribune and Sears tow- 
ers.

Historically, there are several types of struc­
tures particularly implied by the name. De­
fensive towers may function as strongholds, as 
do the towers or tower houses in the border 
counties of England and Scotland, or as part 
of fortifications. They often give their name 
to an entire fortress. The Tower of London 
includes the entire complex of buildings con- 
tiguous with the White Tower of William I 
the Conqueror. The movable siege structures 
of medieval warfare are an offensive version 
of this sort of tower.
Among the best known towers is the Tower of 

Babel in Babylon, probably built with a mas­
sive bottom tier 295 feet square, surmounted 
by a spiraling ziggurat and finally a temple. 
The Tower of the Winds, Athens (c. 48 bc), 
was built to measure time, both by an inter­
nal water clock and an extemal sundial. The 
Romanesque campanile of Pisa, the Leaning 
Tower (1174), rests on subsiding foundations, 
the tower’s upper part overhanging the base 
about 14 feet.
Tower Bridge, movable bridge of the dou- 
ble-leaf bascule type that spans the River 
Thames in London, completed in 1894. It 
provides an opening 250 feet (76 metres) wide 
and was operated by hydraulic pumps driven
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by steam until 1976, when the steam power 
system was replaced by electric motors.
Tower Hamlets, inner borough of Greater 
London, extending eastward from the Tower 
of London and including most of the East 
End of inner London. The meandering River 
Thames forms the southem boundary, the 
City of London lies to the west, Hackney bor­
ough is to the north, and Newham borough 
lies beyond the River Lea to the east.

Until the 19th Century the constable of the 
Tower of London was able to recmit, for 
Tower service, men from the formerly mral 
hamlets of the east. The Thames brought suc- 
cessive waves of immigrants to Tower Ham­
lets: French Huguenots established silk weav­
ing in Spitalfields after 1685; Irish labourers 
came to build London’s expanding wet docks 
after about 1800; Jews fled from the pogroms 
of eastem and central Europe in the 1890s and 
established clothing and footwear crafts around 
Whitechapel. Nonwhite immigrants (especial­
ly West Indians, Indians, and Pakistanis) from 
newly independent Commonwealth nations 
have been the latest immigrants. The poverty 
of the East End has long drawn the atten­
tion of social reformers. William Booth cam- 
paigned for the Salvation Army on Mile End 
waste; Thomas Bamado built his first chil- 
dren’s home at Stepney Causeway.

Traditionally the life of the area revolved 
around the wharves. Isambard Kingdom Bru- 
nel’s steamship “Great Eastem” was launched 
at Millwall in 1858, and shipbuilding flour- 
ished there until the 1890s. Various roads 
were cut to the docks, and the now mori­
bund Regent’s Canal linked the Thames to 
northern England by way of the Grand Union 
Canal. In the 20th Century the docks began 
to close because of obsolescence, and heavy 
bombing during World War II accelerated the 
area’s depopulation and physical deteriora- 
tion. Since the war, Tower Hamlets has been 
dominated by large-scale urban renewal. The 
Dockland area along the riverfront has been 
a focus of redevelopment, and public housing 
constmction has proceeded rapidly through­
out the borough. Near the Tower of London, 
St. Katherine Dock (1825-28), abandoned af­
ter being bombed, has been transformed since 
1968 by the constmction of hotels, a trade 
centre, apartments, and a marina. Several his­
torie buildings survived the bombings, includ­
ing the Tower, the Royal Mint (no longer in 
use), and two churches designed by Nicholas 
Hawksmoor: St. Anne’s Church (1712-24) in 
Limehouse and Christ Church (1714-29) near 
Spitalfields Market.
There is only one bridge, Tower Bridge, but 

the borough is linked to Southwark by rail (the 
Thames Tunnel, 1825-43) and road (Roth- 
erhithe Tunnel, 1904-08). Farther east, the 
Blackwall Tunnel pro vides a road link with 
Greenwich. The area of Tower Hamlets is 8 
sq mi (20 sq km). Pop. (1983 est.) 144,000.
tower mustard, herb of the mustard family, 
a species of rock cress {q.v.).
Tower o f--------- : see under descriptive word
{e.g., London, Tower of).
towhee, any of several North American birds 
of the family Fringillidae (sometimes Ember- 
izidae; order Passeriformes) that are long-tailed 
skulkers in thickets, where they noisily scratch 
for food on the ground. The name is from the 
call of the mfous-sided towhee (Pipilo erythro- 
phthalmus), known as chewink in the south- 
eastern U.S.; it ranges from Canada to Central 
America. It is about 20 centimetres (8 inches) 
long, with dark hood, white-comered tail, and 
msty flanks; westem races have white-spotted 
wings. A plain-looking towhee of the western
U.S. is the brown towhee (P. fuscus). The

Rufous-sided towhee (Pipilo erythrophthalmus)
John H. Gérard

green-tailed towhee (Chlorum chlorura), also 
western, is gray, white, and greenish, with 
red-brown cap.
town meeting, in the United States, an as­
sembly of local qualified voters in whom is 
vested the governmental authority of a town. 
Town meetings are a particularly populär 
form of governmental administration in New 
England, where a town is a geographical unit, 
the equivalent of a civil township elsewhere. 
In New England, towns are granted powers 
that are granted only to counties elsewhere, 
as well as their ordinary municipal powers. 
County government is therefore comparatively 
insignificant.

At the meetings, which may meet periodi- 
cally or on demand, officials and school boards 
may be elected or chosen to govern between 
meetings; ordinances may be adopted; and 
taxes and expenditures may be debated and 
voted upon.

Because of the extraordinary autonomy 
granted each town, New England state legis- 
latures end up being among the largest in the 
United States.
Towne, Laura Matilda (b. May 3, 1825, 
Pittsburgh—d. Feb. 22, 1901, Frogmore, S.C., 
U.S.), U.S. educator known for founding one 
of the earliest and most successful of the 
freedmen’s schools for former slaves after the 
American Civil War.

Towne was a charity school teacher and Stu­
dent of homeopathie medicine. She sailed for 
the coastal islands of South Carolina in 1862 
after the Union forces defeated the Confeder- 
acy there because she was one of the North­
ern reformers who believed that the education 
of former slaves would prove the worth of 
emancipation. Working with her friend Ellen 
Murray, she founded the Penn School on St. 
Helena’s Island in September 1862. For sev­
eral decades the school provided the only sec­
ondary education available to blacks on the 
Sea Islands. After 1870, it becaifie a teacher 
training institution; by the 1960s the Penn 
School had become a community and adult 
education centre.

Towne also worked as a public health officer, 
temperance advocate, and legal adviser to the 
newly freed islanders.
Townes, Charles Hard (b. July 28, 1915, 
Greenville, S.C., U.S.), U.S. physicist, joint 
winner with the Soviet physicists Aleksandr 
Mikhaylovich Prokhorov and Nikolay Gen- 
nadiyevich Basov of the Nobel Prize for 
Physics in 1964 for his investigations into 
quantum electronics and his subsequent in- 
vention of the maser.

In 1939 Townes joined the technical staff of 
Bell Telephone Laboratories, Inc., where he 
worked until 1948, when he joined the faculty 
of Columbia University. Three years later he 
had the idea that culminated in construction 
of the maser, in December 1953.

From 1959 to 1961 Townes served as vice 
president and director of research of the Insti­
tute for Defense Analyses, Washington, D.C. 
He then was appointed provost and profes­
sor of physics at Massachusetts Institute of

Technology, Cambridge. In 1967 he became 
a professor at the University of California, 
Berkeley, where he initiated a program of ra­
dio and infrared astronomy leading to the dis­
covery of complex molecules (ammonia and 
water) in the interstellar medium. In addition 
to the Nobel Prize, Townes received the nasa 
Distinguished Public Service Medal in 1969, 
was named to the National Inventors Hall of

Townes
By courtesy of Columbia University

Fame in 1976, and was awarded the Neils 
Bohr International Gold Medal in 1979.
Townsend f a m i l y , American cabinetmak- 
ers working in Newport, R.I., during the 
17th and 18th centuries and forming with 
the Goddard family the Goddard-Tównsend 
group, known for case fumiture characterized 
by block fronts (divided into three panels, 
with the central panel recessed) and decorative 
carved shell motifs, frequently in the grace­
ful and somewhat omate style developed by 
Thomas Chippendale (1718-79).

Job Townsend (1699-1765) and his brother 
Christopher (1701—73) were the first genera­
tion involved in cabinetm^king. Job’s daugh­
ter married John Goddard, then his apprentice 
and the first of the Goddard family associated 
with the Townsends. The only known piece 
hearing Job’s label is a desk-bookease at the 
Rhode Island School of Design, Providence. 
Other pieces attributed to him include a ehest 
of drawers at the Newport Historical Society 
and a dressing table at the Henry Ford Mu­
seum, in Dearborn, Mich. Christopher’s work 
was apparently much like that of his brother, 
although no existing pieces are definitely at­
tributed to him.

Five of Job’s sons became cabinetmakers. 
The account books of Job Edward, Jr. (1726- 
1818), listing various pieces made to order, 
are at the Newport Historical Society. A bu­
reau displayed at the Boston Museum of Fine 
Arts bears the label of Edmund (1736-1811). 
Thomas (1742-1822), a carpenter, was ban­
ished to Massachusetts by the British from 
1775 to 1780. In his later years he became 
an innkeeper. Robert M. (died 1805) left a 
cabinetmaking business that was taken over 
by his brother Job. James (died 1827) is con­
sidered by some authorities to be responsible 
for much of the carving that decorates pieces 
made by the Goddard-Townsend group.
Christopher’s son John (1732-1809), recog­

nized as one of the outstanding craftsmen of 
the group, was held by the British for several 
weeks in 1777 and is believed to have worked 
in Connecticut after his release, retuming to 
Newport in 1782. About nine pieces bearing 
his label have been found. Labelled pieces of 
John’s work in the collection of the Metropoli­
tan Museum of Art, New York City, include 
a chest of drawers, a breakfast table, and a 
clock case. Tables attributed to him are at the 
Boston Museum of Fine Arts and the Win­
terthur Museum, in Delaware. The William 
Rockhill Nelson Gallery of Art, Kansas City,



Mo., has two matching card tables, one hear­
ing his label. John’s brother, Jonathan (1745— 
72), also worked as a cabinetmaker.
Edmund’s son Job E. (1758-78) was appar­

ently apprenticed as a cabinetmaker, but he 
died at the age of 20. There is no indication 
that his two brothers became cabinetmakers.
John F., known to be living in 1829, was 

John’s son. A desk at the Newport Historical 
Society is attributed to him, but his work is 
not considered equal in quality to that of his 
father.
Townsend, Sir John Sealy Edward (b.
June 7, 1868, Galway, County Galway, Ire.— 
d. Feb. 16, 1957, Oxford), British physicist 
who pioneered in the study of electrical con- 
duction in gases and made the first direct 
measurement of the unit electrical charge (e).

In 1895 he entered Trinity College, Cam­
bridge, becoming a research student at the 
Cavendish Laboratory under J.J. Thomson. 
In 1899 he became a fellow of Trinity College 
and the following year was appointed the first 
Wykeham Professor of Experimental Physics 
at Oxford University.

In 1897 Townsend developed the falling-drop 
method for measuring e. His procedure, which 
used saturated clouds of water, was later im­
proved and ultimately led to the highly accu­
rate oil-drop method developed by Robert A. 
Millikan of the U.S. In 1901 he discovered 
that gas molecules can be ionized by collision 
with ions.

After 1908 Townsend concentrated on the 
study of the properties of electron swarms. He 
also deduced the collision cross section (prob- 
ability) for momentum transfer in terms of 
the mean energy. Independently of the Ger­
man physicist Carl Ramsauer, he discovered 
the Ramsauer-Townsend effect: that the mean 
free path of electrons depends on their energy. 
This effect was later of extreme importance in 
understanding the electron’s wavelike nature 
as described in the quantum theory.
Although Townsend retired in 1941 (the year 

that he was knighted), he continued his work 
and writing. His books include The Theory of 
Ionisation of Gases by Collision (1910); Mo­
tion of Electrons in Gases (1925); Electricity 
and Radio Transmission (1943); and Electro- 
magnetic Waves (1951).
Townshend, Charles (b. Aug. 27, 1725—d. 
Sept. 4, 1767, London), British chancellor of 
the Exchequer whose measures for the taxa­
tion of the British-American Colonies inten- 
sified the hostilities that eventually led to the 
U.S. War of Independence.

He was the second son of the 3rd Viscount 
Townshend. As a member of the Board of 
Trade from 1749 to 1754, he showed an in­
terest in increasing British powers of taxation 
and control over the Colonies. In 1754 and 
1755 he served on the Board of Admiralty. He 
was secretary at war in 1761-62 and paymas- 
ter general from May 1765 to July 1766, when 
he became chancellor of the Exchequer in the 
ministry of William Pitt, the Elder. Soon Pitt 
became severely ill, and Townshend assumed 
effective control of the administration.

Townshend proved to be financially brilliant 
and determined but devoid of sound political 
judgment. In his last official act before his 
death, he obtained passage (June-July 1767) 
of four resolutions that threatened American 
colonial traditions of self-government and im- 
posed revenue duties on a number of items 
necessary to the Colonies. The Provision that 
customs revenue would be used to pay officials 
caused concem among the colonists because 
it reduced the dependence of such officials on 
the colonial assemblies. Townshend estimated 
that the acts would produce the insignifi- 
cant sum of £40,000 for the British Treasury; 
shrewder observers correctly prophesied that 
they would lead to the loss of the Colonies. 
Charles Townshend by Sir Lewis Namier and 
John Brooke was published in 1964.

Townshend (of Rainham), Charles Town­
shend, 2nd Viscount (b. April 18, 1675— 
d. June 21, 1738, Raynham, Norfolk, Eng.), 
Whig statesman who directed British foreign 
policy from 1721 to 1730.
He succeeded his father, Horatio Townshend, 

as viscount in 1687, and in 1714 King George 
I appointed him a secretary of state. The 
temperamental Townshend soon came into 
conflict with his colleague James Stanhope 
over Stanhope’s pro-French foreign policy and

Lord Townshend, detail of a painting 
by Sir Godfrey Kneller, c. 1704; in the 
National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

as a consequence was demoted in December 
1716 to lord lieutenant of Ireland. He and his 
brother-in-law Robert Walpole (later earl of 
Orford) then formed an effective Opposition 
movement within the Whig Party.
After the two Whig factions were reconciled 

in 1720, Townshend became president of the 
Privy Council and (in 1721) secretary of state. 
By 1724 he and Walpole were the leading 
figures in the ministry. Townshend’s major 
diplomatic achievement was the formation of 
the League of Hanover (1725), which brought 
England, France, and Pmssia into an alliance 
against Austria and Spain. Nevertheless, in 
1730 Townshend resigned because Walpole— 
by now the dominant minister—would not al­
low him to pursue an aggressive policy against 
Austria.

Townshend eamed his nickname “Tumip 
Townshend” for his contribution to the devel­
opment of the use of turnips in erop rotation.

Consult the index first

Townshend Acts (June 15-July 2, 1767), in 
U.S. colonial history, series of four acts passed 
by the British Parliament in an attempt to 
assert what it considered to be its historie 
right of colonial authority through suspension 
of a recalcitrant representative assembly and 
through strict collection provisions of addi­
tional revenue duties, The British-American 
colonists named them after Charles Town­
shend who sponsored them.
The Suspending Act prohibited the New 

York Assembly from conducting any further 
business until it complied with the financial 
requirements of the Quartering Act (1765) for 
the expenses of British troops stationed there. 
The second act, often called the Townshend 
duties, imposed for the second time in his­
tory direct revenue duties, payable at colonial 
ports, on lead, glass, paper, paint, and tea. The 
third act established strict and often arbitrary 
machinery of customs collection in the Amer­
ican Colonies, including additional officers, 
searchers, spies, coast guard vessels, search 
warrants, writs of assistance, and a Board of 
Customs Commissioners at Boston, all to be 
financed out of customs revenues. The fourth 
Townshend Act lifted commercial duties on 
tea, allowing it to be exported to the Colonies 
free of all British taxes.

The acts posed an immediate threat to estab-
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lished traditions of colonial self-govemment, 
especially the practice of taxation through rep­
resentative provincial assemblies. They were 
resisted everywhere with verbal agitation and 
physical violence, deliberate evasion of duties, 
renewed nonimportation agreements among 
merchants, and overt acts of hostility to­
ward British enforcement agents, especially in 
Boston. Such colonial tumult, coupled with 
the instability of frequently chaiiging British 
ministries, resulted, on March 5, 1770 (the 
same day as the Boston Massacre), in repeal 
of all revenue duties except that on tea, lift- 
ing of the Quartering Act requirements, and 
removal of troops from Boston, which thus 
temporarily averted hostilities.
township, unit of government found primar­
ily in the northeast and north central United 
States; it is a subdivision of a county and 
is usually 36 square miles (about 93 square 
kilometres) in area. The term civil township 
is sometimes used to distinguish it from the 
congressional, or survey, township of six miles 
by six miles, which is not a unit of govem- 
ment.

In some States a township meeting, pat- 
temed after the New England town meeting, 
levies township taxes, makes appropriations, 
enacts bylaws, and serves in general as the 
policy-determining organ of the township. A 
township board, either elected or ex officio, 
ordinarily appoints certain officers and per- 
forms other administrative duties. If there is 
no township meeting the board customar- 
ily acts as the township’s policy-determining 
agency. In some States there is a principal 
administrative officer, usually known as su­
pervisor or trustee. Other township offices 
commonly include those of clerk, treasurer, 
assessor, road commissioner, and supervisor 
of public assistance. Justices of the peace and 
constables, although they are state rather than 
local officers, are commonly elected from the 
townships. Township functions vary widely, 
but the major services most commonly per­
formed are maintenance of local roads and 
administration of public assistance. Property 
assessment is a township function in some 
instances, and in a few States the township 
serves as an area for school administration.
In the second half of the 20th Century the 

U.S. township system as a unit of local gov- 
emment has declined steadily. In some areas 
it has been eliminated and its functions have 
been transferred to the county.
Townsville, city and major port, eastem 
Queensland, Australia, at the mouth of Ross 
Creek on Cleveland Bay of the Coral Sea. 
Founded in 1864 and named after Robert 
Towns, it was gazetted a town in 1865 and 
served as a centre for trade with the Pacific 
Islands. Proclaimed a municipality in 1866, it 
became a city in 1903. Lying close to Flinders 
Passage through the Great Barrier Reef off­
shore, it has one of Queensland’s finest arti­
ficial harbours. The confluence of rail lines 
from Brisbane (690 mi [1,110 km] south­
east), Caims, Charters Towers, Mount Isa, 
and Cloncurry, the city also has air links to 
major cities and is the junction of the Bruce 
and Flinders highways. Townsville is the seat 
of James Cook University of North Queens­
land (1970) and of the Australian Institute 
of Marine Science. It is now the commercial 
centre for northern Queensland and handles 
beef cattle, sheep, sugar and other agricultural 
crops, and ores. Major industries include meat 
and sugar processing, copper refining, railroad 
repair, timber milling, boatbuilding, and the 
manufacture of steel, cans, and cement. A 
large prawning and fishing fleet operates out 
of Townsville. A tourist base for the Great 
Barrier Reef and the Atherton Plateau, the 
city is dominated by the 938-ft (286-m) Castle
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Hill, which overlooks Magnetic Island. Pop. 
(1986) 106,300.
Towson, unincorporated community, Balti­
more county, Maryland, U.S. Named for 
Ezekiel Towson, who settled the area about 
1750, it was made county seat in 1854 and 
evolved as a northern residential-industrial 
suburb of Baltimore. It is the seat of Goucher 
College (1885) and Towson State University 
(1866; formerly Maryland State Teachers Col­
lege, which moved from Baltimore in 1915). 
The Hampton National Historical Site, pre­
serving a Georgian mansion (1783-90), is just 
to the north. Pop. (1980) 51,083.
Towton, Battle of (March 29, 1461), battle 
fought on Palm Sunday, near the village of 
Towton about 10 miles (16 km) Southwest of 
York, now in North Yorkshire. The largest 
and bloodiest battle of the Wars of the Roses, 
it secured the English throne for Edward IV 
against his Lancastrian opponents. The Lan- 
castrians had failed to seize London after their 
victory at the Second Battle of St. Albans 
on Feb. 17, 1461, and were forced to retreat 
before the converging armies of Edward and 
Richard Neville, the Earl of Warwick. The 
Yorkists swiftly pursued them, crossed the 
River Aire on March 28, and attacked the fol­
lowing day. The two sides had been battling 
for 10 hours in a raging snowstorm when the 
arrival of fresh troops under John Mowbray, 
3rd Duke of Norfolk, broke the Lancastrians’ 
morale and dispersed their ranks. The fugitives 
were slaughtered mercilessly by the pursuing 
Yorkists. Although the estimates vary widely, 
the numbers engaged and the numbers killed 
were far greater than in any other battle of the 
Wars of the Roses.
toxaphene, a dense, yellowish, semisolid mix­
ture of organic compounds made by chlori- 
nation of camphene (a hydrocarbon obtained 
from turpentine) and used as an insecticide. 
Toxaphene, which contains 67-69 percent 
chlorine, is insoluble in water but highly sol- 
uble in several organic solvents; under the 
influence of light, heat, or strong alkalies, it 
decomposes, forming hydrogen chloride and 
losing its toxicity to insects.

Strobane, a straw-coloured liquid made by 
the reaction of chlorine with a mixture of 
camphene and pinene, is an insecticide sim­
ilar to toxaphene. Both are toxic to a wide 
variety of insects and are used in combating 
pests that attack cotton and other field crops.
toxemia of pregnancy, spontaneously occur­
ring medical disorder that may take place dur­
ing pregnancy or puerperium. Characteristics 
include one or more of the following Symp­
toms: high blood pressure, edema (swelling), 
and proteinuria (albumin in the urine). More 
severe Symptoms include convulsions and 
coma. Toxemias of pregnancy are classified 
according to severity. The term toxemia is 
a misnomer, but it is in common use. See 
preeclampsia and eclampsia; pregnancy.
toxic diffuse goitre: see Graves’ disease.
toxic multinodular goitre (endocrine disor­
der): see Plummer’s disease.
toxic shock syndrome, disease first de­
scribed in 1978 and characterized by high 
fever, headache, diarrhea, vomiting, irritabil- 
ity, sore throat, and rash. Abdominal tender- 
ness, severe hypotension, shock, respiratory 
distress, and renal failure sometimes develop. 
The condition has been ascribed to a newly 
recognized exotoxin—that is, a toxin formed 
by bacteria, in this case, Staphylococcus au­
reus.
At the time of its identification the disease 

was associated primarily with menstruating 
women who used tampons. Scientists later

found that several types of highly absorbent 
material (polyacrylate rayon and polyester 
foam), which are no longer used in tampons, 
latch onto magnesium from the body. The 
higher the absorbancy the greater the risk. The 
resulting low-magnesium environment pro­
moted the bacterial production of toxin.
Toxic shock syndrome has been reported in 

men as well as women and was found to be 
linked to a broad range of causes, including 
post-surgical infections. Because there is no ef­
fective antibiotic, treatment consists primarily 
öf intensive support therapy. Most patients re- 
cover in 7 to 10 days; the mortality rate is 10- 
15 percent. In many patients the syndrome 
recurs up to eight months later but often in a 
milder form.
toxicology, study of poisons and their effects, 
particularly on living Systems. Because many 
substances are known to be poisonous to life 
(whether plant, animal, or microbial), toxi­
cology is a broad field, overlapping biochem- 
istry, histology, pharmacology, pathology, and 
many other disciplines.

The study and Classification of toxic sub­
stances was first systematized by Matthieu 
Orfila (1787-1853) in the 19th Century. Tradi­
tionally, the toxicologist’s functions have been 
to identify poisons and to search for antidotes 
and other means of treating toxic injuries. 
An area related to the ancient practice of 
toxicology, forensic toxicology, dealing with 
the criminal use of poisons, also has a long 
history. With the proliferation of new, poten- 
tially toxic substances, however, the practi­
cal applications of toxicology have multiplied. 
In the ecological Sciences, toxicologists play 
a part in the identification and elimination 
of environmental contaminants. Evaluation 
of occupational exposure to toxic substances 
is another aspect of the toxicologist’s work. 
In the United States toxicologists work with 
the federal govemment’s Food and Drug Ad­
ministration, attempting to identify potential 
dangers to public health posed by Chemical 
additives in food and cosmetics; along with 
pharmacologists, toxicologists also participate 
in the safety testing of new drugs.

Perhaps the area of largest expansion is the 
study of toxic waste. Environmental toxicology 
has taken on great importance as toxic wastes 
from a variety of industrial processes foul the 
air, water, and soil, creating many hitherto 
unknown, and often (to the average Citizen) 
undetectable, hazards. Among the concerns of 
toxicologists and scientists worldwide are the 
use of chlorofluorocarbons (which affect the 
ozone layer in the atmosphere), the effects 
of acid rain on the world’s forests, and the 
release of harmful radioactive substances into 
the soil, groundwater, oceans, and air.
toxin, any substance poisonous to an organ- 
ism. The term is sometimes restricted to poi­
sons spontaneously produced by living organ­
isms (biotoxins). Besides the poisons produced 
by such microorganisms as bacteria, dinoflag- 
ellates, and algae, there are toxins from fungi 
(mycotoxins), higher plants (phytotoxins), and 
animals (zootoxins). The name phytotoxin 
may also refer to a substance, regardless of 
origin, poisonous to plants.
Some biotoxins appear to be of little use to 

the organisms producing them but may play 
unknown roles in the organisms’ metabolism, 
or they may be waste products. Many others, 
however, confer obvious advantages on their 
producers, such as depressing the growth of 
competitors or preventing predation. Many 
of the thousands of known phytotoxins are 
known to protect their producers against cer­
tain animals, especially insects. Similar defen­
sive secretions are numerous among animals 
and may be either widely distributed among 
the tissues or concentrated in certain tissues, 
in which case there is often some sort of de- 
livery system, such as spines or fangs. 

Numerous animals (e.g., spiders and some

snakes) have evolved poisons as aids in secur- 
ing prey and often use the same poison for 
defense.

Many normally edible fishes and shellfishes 
become poisonous after feeding on toxic plants 
or algae. When a toxic fish or shellfish is eaten, 
the poison attacks the consumer’s nervous Sys­
tem and causes a sometimes fatal condition 
called ciguatera. See poison.
Toxodon, genus of extinct mammals of the 
Late Pliocene and Pleistocene epoch in South 
America (the Pliocene epoch preceded the 
Pleistocene and ended about 1.6 million years 
ago). The genus is representative of a large 
group of extinct animals that dominated the 
South American fauna before the end of the 
Pleistocene epoch. A large animal about 2.75 
m (9 feet) long and about 1.5 m (5 feet) 
high at the shoulder, Toxodon resembled a 
short rhinoceros. The nasal openings, on top 
of the skull, indicate a large, well-developed 
snout. The massive skeleton suggests that it 
supported a large, heavy body. The front, or 
incisor, teeth were separated from each other 
by large gaps and from the cheek teeth by even 
larger gaps. The feet were short and broad and 
had three functional toes; the major stresses 
were directed through the axis of the central 
toe. Toxodon was probably the most common 
large hoofed mammal in South America dur­
ing the Pleistocene.
toxoid, bacterial poison (toxin) that is no 
longer active but retains the property of com- 
bining with or stimulating the formation of 
antibodies. In many bacterial diseases the bac­
teria itself remains sequestered in one part of 
the body but produces a poison (exotoxin) 
that causes the disease manifestations. Heat­
ing this poison or treating it with Chemicals 
converts the exotoxin into a harmless toxoid; 
when the toxoid is injected into the body, it 
causes the formation of antibodies that will 
also react with the active toxin and thus con­
fer immunity from subsequent infection.

Toxoids are used extensively in the pro­
duction of vaccines, the most prominent ex­
amples being the toxoids of diphtheria and 
tetanus, which are often given in a combined 
vaccine. Toxoids used in modern vaccines are 
commonly obtained by incubating toxins with 
formaldehyde at 37° C (98.6° F) for several 
weeks.

To make the best use of the Britannica, 
consult the index first

toxoplasmosis, infection of tissue cells of the 
central nervous system, spieen, liver, and other 
organs by a parasite, Toxoplasma gondii. In­
fection occurs in domestic and wild animals, 
birds, and humans and is worldwide in distri- 
bution. It is estimated that 30 to 50 percent of 
the world’s human population carries demon- 
strable antibodies (indicating previous expo­
sure), but overt Symptoms are rare in adults. 
Swollen glands and fever are the most com­
mon findings in those who have any Symp­
toms.

Organisms of the genus Toxoplasma repro- 
duce by fission or intemal budding. They 
move by a gliding motion, lacking either fla- 
gella or pseudopodia. Of uncertain taxonomie 
Position, they are considered to be related to 
the sporozoa and possibly to the fungi. They 
are generally placed in the sporozoan dass 
Toxoplasmea, although they may more prop- 
erly be classed as coccidian parasites under 
the order Eucoccidia.

The mode of transmission of the organisms 
is unknown, although they can be passed from 
mother to fetus through the placenta. Con­
genital toxoplasmosis may result in stillbirth 
or abortion; infected infants may show vari­
ous Symptoms including jaundice, encephali­
tis, mental defects, and eye disease. Siblings of 
an infected infant are usually normal.



tóy, plaything for an infant or child. A toy 
is often an instrument used in a game. Toys, 
playthings, and games survive from the most 
remote past and from a great variety of cul­
tures. They vary from the simplest to the 
most complex, from the natural stick selected 
by a child and imagined to be a hobbyhorse 
to sophisticated and complex mechanical de­
vices that entertained both young and old in 
the courts of 18th-century Europe. Museums 
in many countries exhibit antique objects, the 
original purpose of which may be unknown 
but which children may have used or adopted 
for playthings. A clay animal figure on wheels, 
from an early Mexican culture in which no 
other record of the wheel has been discovered, 
may have been a toy. One of the most ancient 
toys is the ball.

Play with toys follows two main directions, 
imitative and instructive. The earliest types of 
play probably developed from the instinct for 
self-preservation. In many human cultures, 
one of the first things taught to the young was 
the use of weapons, and the natural club or 
stick was the prototype of toy swords, guns, 
tanks, airplanes, ships, and other military in­
struments of play. Most games and sports re- 
quiring physical action derived from practice 
of the skills of warfare, and the instruments of 
the game or sport were regarded as weapons. 
Toy soldiers and weapons dating from the 
Middle Ages are extant. The latest develop- 
ments in warfare are represented among con­
temporary toys, as are those weapons and 
machines fantasized in science fiction books 
and motion pictures.

A basic toy is the doll {q.v). Every epoch and 
culture has provided its children with minia­
tures of human beings or animals and of the 
artifacts used in daily living. Many static toys 
are of this type: miniature versions of real 
beings or objects that lend themselves to an 
imaginative or imitative use.

Moving toys include a wider variety. It is 
probable that many experiments with basic 
physical principles were first realized in the 
form of moving toys known through literary 
description. Explosive toy weapons and rock­
ets developed from the early use of gunpow- 
der for fireworks by the Chinese. Balance and 
counterbalance, the wheel, the swing, the pen­
dulum, flight, centrifugal force, magnetism, 
the spring, and a multitude of other devices 
and principles have been utilized in toys. Mod­
em technological developments have made 
possible the production of such sophisticated 
moving toys as scale-model electric railroad 
trains and auto-racing tracks and cars, radio- 
controlled model aircraft, and dolls that walk, 
talk, and perform other stunts when activated 
by a beam of light.

Coordination and other manual skills de­
velop from cumulative childhood experiences 
received during the manipulation of toys— 
marbles, jackstones, and other toys requiring 
use of hands and bodies. Mental agility, begin­
ning with childhood, is challenged by puzzles 
of spatial relationships.

Roman children and adults threw knuckle- 
bones, which were probably the precursors of 
dice as well as of jackstones. Dice, in tum, 
are essential in a host of other games of 
chance. Other forms of toys probably derive 
from magical artifacts and fetishes that played 
a prominent part in primitive religions. In 
celebrating the Mexican festival of the Day of 
the Dead, sugar is formed into elaborate and 
beautiful skulls, tombs, and angels; they are 
essentially religious symbols, but in the hands 
of children they become toys that are played 
with and finally eaten. Christmas-tree deco- 
rations, Easter eggs, the Neapolitan presepio 
(crèche) with its wealth of elaborate figures 
representing the birth of Jesus are other ex­
amples of toys of religious origin. A modern 
relic of early culture, the kachina doll of the 
Pueblo Indians, while essentially an instruc­
tive sacred object, inevitably is played with

by children. Under the pressure of industrial- 
ization, folk culture and tradition are rapidly 
disappearing, but in many countries a variety 
of folk or homemade toys can still be found. 
Toys in developed countries are usually mass- 
produced, with technology providing their lo- 
comotion and other actions.
Toy Bulldog, The (boxer): see Walker, 
Mickey.
toy theatre, also called juvenile drama, 
populär 19th-century English children’s toy 
that provides modem theatre historians with 
a valuable record of the plays and playhouses 
of its day.

Most scholars believe the juvenile drama to 
have originated with the engraved sheets that 
began to be printed in London around 1810 
as souvenirs of current plays. Each sheet de­
picted the principal characters of the plays in 
their most dramatic attitudes, and the names 
and fairly accurate portraits of the actors who 
played them were often given. The figures, 
which could be cut out and mounted on 
pasteboard, soon became a populär children’s 
plaything, and the souvenir sheets began to in­
clude pictures of scenery as well. The success 
of this idea resulted in a series designed espe­
cially for children, with from 10 to 20 cutout 
sheets depicting all the characters and scenery 
of a play, together with a Condensed and often

Toy theatre print showing the cast of characters for 
The Casket of Gloriana, published by William West, 
1826
By courtesy of the Victoria and Albert Museum, London; photograph,
A.C, Cooper Ltd.

bowdlerized version of the script. The pic­
tures, which cost a penny for the plain sheets 
and twopence for the hand-coloured variety, 
were often extremely accurate representations 
of the costumes and scenery of such populär 
melodramas as The Miller and His Men and 
of pantomimes. They enjoyed their greatest 
popularity between about 1815 and 1835, but 
new plays continued to be produced well into 
the 1850s.

During this 50-year period, more than 300 
plays were adapted from the London theatre, 
with more than 100 printsellers involved in 
their manufacture. With the advent of popu­
lär illustrated journals, the juvenile drama lost 
much of its pictorial novelty, and the increas­
ingly realistic theatre of the later 19th Century 
produced fewer plays that were suited to chil­
dren’s entertainment. In 1884 Robert Louis 
Stevenson wrote an essay entitled “Penny 
Plain, Twopence Coloured,” a nostalgie trib­
ute to the entire genre of juvenile drama. Ger­
many, Austria, France, and Denmark, among 
other nations, had a similar type of juvenile 
drama.
A few publishers kept the old stock in print
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until the 20th Century, and, after World War 
II, there was a revival of interest in toy the­
atre.
Toyama, ken (prefecture), central Honshu, 
Japan. It lies along the Sea of Japan and oc- 
cupies an area of 1,642 square miles (4,252 
square km). The coastal plain is indented by 
Toyama Bay. Watered by numerous rivers,

Mount Tate, highest point in Toyama Prefecture, 
Japan
Photos Pack— EB Inc.

including the Shö, Jinzü, and Kurobe, the pre­
fecture is an important rice-producing area. 
The mountainous interior rises to 9,892 feet 
(3,015 m) in Mount Tate, which lies in Chübu- 
sangaku National Park. The mountains are a 
source of hydroelectric power and minerals 
that serve as a basis for the Chemical, textile, 
machinery, pulp and paper, and steel indus­
tries.

Toyama, the prefectural Capital, is an old 
castle town located at the mouth of the Jinzü 
River. Since the 17th Century it has been 
the chief centre for the production of patent 
medicines and drugs. In 1964 Toyama was 
joined with Takaoka to form the Toyama- 
Takaoka New Industrial City. The city is also 
an important educational, Chemical, and tex­
tile centre. Other important towns on the coast 
include Shimminato, Namerikawa, Uozu, and 
Kurobe. Pop. (1985) city, 314,111; prefecture, 
1,118,364.
Toynbee, Arnold (b. Aug. 23, 1852, Lon­
don—d. March 9, 1883, Wimbledon, Eng.), 
English economist and social reformer noted 
for his public service activities on behalf of 
the working dass.

The son of a surgeon, Toynbee graduated 
from Balliol College, Oxford, in 1878. He was 
then appointed a tutor at Balliol, where his 
lectures on the economie history of the In­
dustrial Revolution in Britain proved widely 
influential. The collection of his lectures, pub­
lished posthumously as The Industrial Revo­
lution in 1884, was one of the first economie 
histories of Britain’s industrial development 
in the 18th and 19th centuries.
Toynbee was also a practical social reformer. 

He encouraged the development of trade 
unions and lectured to working-class audi­
ences in large industrial cities. His interest in 
and desire to help Britain’s growing Proletariat 
led him into a close association with the poor 
working-class district of Whitechapel in East 
London, and his attempts to establish housing 
and libraries there were commemorated after 
his death by Toynbee Hall, a pioneering social 
settlement in East London. Toynbee died af­
ter suffering a complete breakdown in health 
owing to overwork.
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Toynbee, Arnold (Joseph) (b. April 14, 
1889, London—d. Oct. 22, 1975, York, North 
Yorkshire, Eng.), English historian whose 12- 
volume A Study of History (1934-61) put 
forward a philosophy of history, based on 
an analysis of the cyclical development and 
decline of civilizations, that provoked much 
discussion.

Arnold Toynbee, 1974
By courtesy of Oxford University Press; photograph,
Fay Goodwin

Toynbee was a nephew of the 19th-century 
economist Arnold Toynbee. He was educated 
at Balliol College, Oxford (classics, 1911), and 
studied briefly at the British School at Athens, 
an experience that influenced the genesis of 
his philosophy about the decline of civiliza­
tions. In 1912 he became a tutor and fellow 
in ancient history at Balliol College, and in 
1915 he began working for the intelligence de­
partment of the British Foreign Office. After 
serving as a delegate to the Paris Peace Con­
ference in 1919 he was appointed professor of 
Byzantine and modern Greek studies at the 
University of London. From 1921 to 1922 he 
was the Manchester Guardian correspondent 
during the Greco-Turkish War, an experience 
that resulted in the publication of The West­
ern Question in Greece and Turkey (1922). In 
1925 he became research professor of interna­
tional history at the London School of Eco­
nomics and director of studies at the Royal 
Institute of International Affairs in London.
Toynbee began his Study of History in 1922, 

inspired by seeing Bulgarian peasants wear- 
ing fox-skm caps like those described by 
Herodotus as the headgear of Xerxes’ troops. 
This incident reveals the characteristics that 
give his work its special quality—his sense of 
the vast continuity of history and his eye for 
its pattem, his immense erudition, and his 
acute Observation.
In the Study Toynbee examined the rise and 

fall of 26 civilizations in the course of human 
history, and he concluded that they rose by re- 
sponding successfully to challenges under the 
leadership of Creative minorities composed of 
elite leaders. Civilizations declined when their 
leaders stopped responding creatively, and the 
civilizations then sank owing to the sins of 
nationalism, militarism, and the tyranny of a 
despotic minority. Unlike Spengler in his The 
Decline of the West, Toynbee did not regard 
the death of a civilization as inevitable, for it 
may or may not continue to respond to suc- 
cessive challenges. Unlike Karl Marx, he saw 
history as shaped by spiritual, not economic 
forces.
While the writing of the Study was under 

way, Toynbee produced numerous smaller 
works and served as director of foreign re­
search of the Royal Institute of International 
Affairs (1939-43) and director of the research 
department of the Foreign Office (1943-46); 
he also retained his position at the London 
School of Economics until his retirement in 
1956. A prolific writer, he continued to pro­
duce volumes on world religions, westem civ­

ilization, classical history, and world travel 
throughout the 1950s and 1960s. After World 
War II Toynbee shifted his emphasis from 
civilization to the primacy of higher religions 
as historical protagonists. His other works in­
clude Civilization on Trial (1948), East to 
West: A Journey Round the World (1958), 
and Hellenism: The History of a Civilization 
(1959).

Toynbee has been severely criticized by other 
historians. In general, the critique has been 
leveled at his use of myths and metaphors 
as being of comparable value to factual data 
and at the soundness of his general argument 
about the rise and fall of civilizations, which 
relies too much on a view of religion as a 
regenerative force. Many critics complained 
that the conclusions he reached were those of 
a Christian moralist rather than of a historian. 
His work, however, has been praised as a stim- 
ulating answer to the specializing tendency of 
modern historical research.
Toynbee, (Theodore) Philip (b. June 25, 
1916, Oxford—d. June 15, 1981, St. Briavels, 
near Lydney, Gloucestershire, Eng.), English 
writer and editor best known for novels that 
experiment with time and symbolical ele­
ments.

Philip Toynbee was the son of the historian 
Arnold Toynbee and grandson of the classical 
scholar Gilbert Murray. He was educated at 
Rugby School and the University of Oxford. 
In 1938-39 he edited a newspaper, the Bir­
mingham Town Crier. After service in World 
War II he worked in Publishing and, from 
1950, was on the editorial staff of the newspa­
per The Observer.

Of Toynbee’s experimental, subjective nov­
els, the best known are The Savage Days 
(1937), The Barricades (1943), and Tea with 
Mrs. Goodman (1947). Later he wrote novels 
in verse, notably the “Pantaloon” series: Pan- 
taloon or the Valediction (1961), Two Brothers 
(1964); A Learned City (1966), Views from 
a Lake, (1968). With his father, Arnold, he 
wrote Comparing Notes: A Dialogue Across a 
Generation (1963).

Articles are alphabetized word by word, 
not letter by letter

Toynbee Hall, pioneering social settlement 
in East London, founded in 1884 by Canon 
Samuel Augustus Bamett and named after 
the English social reformer Arnold Toynbee 
(1852-83). During his early years at St. Jude’s 
Church, Bamett invited members of Oxford 
and Cambridge universities to the impover- 
ished working-class district of Whitechapel for 
holidays to leam about social conditions; his 
subsequent plan to found a house of residence 
for graduates wishing to live in an industrial 
area and to contribute to its life was well sup­
ported. With money collected mainly at Ox­
ford he purchased and reconstructed premises 
next to St. Jude’s; and with his settlers he 
began the work of participation in local life, 
development of adult education, collection of 
social data, and improvement of local social 
and industrial conditions.

In more recent times Toynbee Hall has con­
tinued to attract educated people to live in 
London’s East End. It Jias provided a citizens’ 
advice bureau, a free legal advice centre, in­
valid children’s aid, help for alcoholics, an old 
people’s welfare service, and theatres for adults 
and for children. It has undertaken the teach­
ing of adult immigrants and has become the 
headquarters of the Campaign Against Racial 
Discrimination, of the Community Service 
Volunteers, and of the East London Society 
of Arts.
Töyö Kögyö Company: see Mazda Motor 
Corporation.
Toyohashi, city, Aichi ken (prefecture), Hon­
shu, Japan. The city is situated on Atsumi

Bay. Formerly called Yoshida, the old castle 
town was the scene of much fighting during 
the 16th Century, and it changed hands of­
ten during the Tokugawa period (1603-1867). 
After the late 19th Century, it became one 
of the largest silk manufacturing centres of 
Japan. Main production shifted to cotton and 
synthetic textiles following the decline in silk 
consumption after World War II. Pop. (1985) 
322,142.
Toyokawa, city, Aichi ken (prefecture), Hon­
shu, Japan. It is situated along the lower 
reaches of the Toyo River. The city devel­
oped around the Toyokawa Inari Shrine and 
served as a post town on the Tökaidö (East­
ern Sea Highway) during the Tokugawa era 
(1603-1867). The city’s munitions industry, 
established in 1939; led to a rapid increase in 
population, but it declined after World War 
II. The former military installations were con­
verted into an industrial site in 1957, and au­
tomobile parts, optical instmments, toys, and 
lumber are now produced.

The Toyokawa shrine celebrates several fes­
tivals during the year, attracting pilgrims 
throughout Japan. The city also houses the 
Research Institute of Atmospherics of Nagoya 
University. Pop. (1985) 107,430.
Toyokuni (artist): see Utagawa Toyokuni.
Toyonaka, city, Osaka fu (urban prefecture), 
Honshu, Japan. It lies just north of Osaka city. 
A former rural town set amid rice paddies, 
it became a residential suburb of Osaka after 
the opening of a railway to that city in 1910. 
Osaka’s northern industrial zone has extended 
into Toyonaka, with machinery, metal, and 
knitting plants and petroleum refineries. Part 
of the Osaka International Airport lies within 
the suburb’s boundaries. Pop. (1985) 413,219.
Toyota, formerly (until 1938) koromo, city, 
Aichi ken (prefecture), Honshu, Japan. It lies 
along the middle reaches of the Yahagi River. 
It originated as a castle town, with its com­
mercial quarter serving as a collection and 
distribution centre for silk cocoons. The head 
office of the Toyota Motor Company was 
moved to the city from Kariya in 1938, and 
Toyota subsequently developed rapidly. Par­
ticularly after 1955, Toyota built large facto­
ries for the production of passenger vehicles 
and auto parts, using steel from Tokai. Pop. 
(1985) 308,106.
Toyota Motor Corporation, Japanese To­
yota jidösha KK, Japanese parent Company 
of the Toyota group and one of the largest 
automobile manufacturers in the world. Most 
of its subsidiary Companies are involved in 
the production of automobiles, automobile 
parts, and commercial and industrial vehicles. 
Headquarters are in Toyota City.

Toyota Motor Corporation began in 1933 
as a division of the Toyoda Automatic Loom 
Works, Ltd., now a subsidiary. It was incorpo­
rated as the Toyota Motor Company, Ltd., in
1937. Since then Toyota has established sev­
eral related Companies, including Toyoda Ma­
chine Works, Ltd. (1941), and Toyota Auto 
Body, Ltd. (1945). During the 1960s and ’70s 
the Company expanded at a rapid rate and be­
gan exporting large numbers of automobiles 
to foreign markets. Toyota also acquired such 
Companies as Hino Motors, Ltd. (1966), which 
manufactures buses and large trucks, Nippon- 
denso Company, Ltd., which makes electrical 
auto components, and Daihitsu Motor Com­
pany, Ltd. (1967). For several decades Toyota 
has been Japan’s largest automobile manufac­
turen The Company took its present name in 
1982, when the motor Company was merged 
with Toyota Motor Sales Company, Ltd.

Toyota has assembly plants and distributors 
in many foreign countries, and its vehicles, 
some in the form of unassembled units, are 
exported to more than 140 countries. In ad­
dition to automotive products, subsidiaries



manufacture rubber and cork materials, steel, 
synthetic resins, automatic looms, and cotton 
and woolen goods. Others deal in real estate, 
prefabricated housing units, and the import 
and export of raw materials.
Toyotomi Hidetsugu (b. 1568, Japan— 
d. Aug. 20, 1595, Köyasan, Kii Province), 
nephew and adopted son and heir of Toy­
otomi Hideyoshi, the renowned warrior who 
in 1590 unified Japan after more than a Cen­
tury of civil war. The eventual disinheritance 
and murder of Hidetsugu by Hideyoshi left 
Hideyoshi with no mature heir when he died 
in 1598.

Hidetsugu showed early promise as a war­
rior, and he proved to be a valiant aide to his 
uncle in many battles. As a result, in 1592 
Hideyoshi, who was then without an heir, 
adopted Hidetsugu, in whose favour he abdi- 
cated the office of kampaku, or chancellor to 
the emperor, assuming for himself the title of 
taikö (chief councillor, retired). But the power 
and high office turned the young man’s head, 
and the dissolute life he adopted thoroughly 
disillusioned and finally enraged Hideyoshi.

The birth of his natural son in 1593 enabled 
Hideyoshi to banish Hidetsugu from the Cap­
ital and then to force him to commit suicide 
in 1595. Still not satisfied, he had Hidetsugu’s 
three small children and more than 30 women 
from his household killed.
Toyotomi Hideyori (b. Aug. 29, 1593, 
Osaka—d. June 4, 1615, Ösaka), son and heir 
of Toyotomi Hideyoshi (1537-98), the great 
warrior who unified Japan after more than 
a Century of civil unrest. Hideyori’s suicide 
at 22 removed the last obstacle to Tokugawa 
Ieyasu’s bid to establish his own family as the 
preeminent power in Japan.

Since Hideyori was only five years old when 
his father died in 1598, the country was ac­
tually governed by a council of five warriors 
whom Hideyoshi had appointed co-regents for 
his son in the event of his own death. Quarrels 
among the regents soon erupted in bloodshed, 
and at the Battle of Sekigahara (1600), Toku­
gawa Ieyasu emerged as the dominant military 
power in Japan.

Although all the major feudal lords pledged 
themselves to Ieyasu, many actually remained 
loyal to Hideyori. To mollify them, Ieyasu al­
lowed Hideyori to maintain his father’s castle 
at Osaka and to govem the large surrounding 
fief. He also united the two families by giving 
Hideyori his granddaughter in marriage.
Not until 1611, when the last of the old war­

riors loyal to the memory of Hideyoshi died, 
did Ieyasu dare to move against Hideyori. His 
opportunity came in 1614 in the form of a 
bronze bell that Hideyori had restored and 
hung in the Hökö-ji (Hökö Temple). Inscribed 
on the bell were two ideographs also used 
in writing Ieyasu’s name. Accusing Hideyori 
of attempting to jinx him, Ieyasu called for 
an attack on Hideyori’s castle. None of the 
great feudal lords came to his aid, but Hidey­
ori managed to assemble an army of more 
than 90,000 rönin, masterless warriors dispos- 
sessed during the Tokugawas’ consolidation of 
power. Although the Tokugawa forces vastly 
outnumbered the defenders, the walls of the 
great Ösaka castle proved impregnable.

Early in 1615 Ieyasu arranged a truce. The 
terms, to which Hideyori agreed, allowed the 
outer ring of moats protecting the castle to 
be filled in and the outer perimeter of barri­
cades to be torn down. A few months later, 
Ieyasu attacked the defenseless castle, and the 
desperate Hideyori and his family committed 
suicide.
Toyotomi Hideyoshi, original name hiyo- 
shimaru, also called hashiba chikuzen no 
kami (b. 1536/37, Nakamura, Owari Province, 
Japan—d. Sept. 18, 1598, Fushimi), feudal 
lord and chief Imperial minister (1585-98),

who completed the 16th-century unification 
of Japan begun by Oda Nobunaga.
Early career. He was the son of a peas­

ant; when he was still a boy, he left home 
for Tötömi Province (present-day Shizuoka 
Prefecture) and became page to a retainer of 
the Daimyo (feudal baron) of Tötömi. After 
a short period, he retumed home to become 
a foot soldier for the great Japanese leader 
Oda Nobunaga. His cheerful nature, tactful 
manner, and intelligence helped him to be 
promoted to samurai (a military retainer of 
a daimyo). When Nobunaga began his cam­
paign to subjugate central Japan in 1568,

Toyotomi Hideyoshi, detail of a portrait, 1599; in a 
private collection
By courtesy of the International Society for Educational Information,
Tokyo, Inc.

Hideyoshi fought in many of the important 
battles. In September 1573, by overthrowing 
two powerful daimyos, Hideyoshi became a 
lord of Nagahama, Omi province, and subse­
quently took the name of Hashiba Chikuzen 
no kami (Hashiba, Lord of Chikuzen).
From 1577, by order of Nobunaga, Hideyoshi 

embarked on the suppression of San-in and 
San-yo (Chugoku district), in the course of 
which he invaded Bitchü province. Operat­
ing from a base at Himeji Castle in Harima 
Province, he besieged the daimyo Möri Teru- 
moto at Takamatsu. In 1582, Oda Nobunaga 
committed suicide after an attack by his re­
tainer Akechi Mitsuhide; Hideyoshi immedi­
ately made peace with Möri, and then moved 
east to avenge Nobunaga by killing Mitsuhide, 
which he accomplished at the Battle of Ya- 
mazaki.
At a conference of the Oda family’s chief 

retainers, Hideyoshi insisted that Nobunaga’s 
grandson succeed as head of the Oda family 
in Opposition to two powerful vassals of their 
late leader who supported Nobunaga’s third 
son. In 1583, Hideyoshi defeated one of these 
vassals in a battle and allowed him to commit 
suicide. After subduing a number of impor­
tant strongholds,_ Hideyoshi in the same year 
built a castle in Ösaka. He then embarked on 
his attempt to conquer the whole of Japan 
in an effort to complete Nobunaga’s work of 
unifying the country after more than two cen­
turies of feudal warfare. In the following year 
he fought a battle with Tokugawa Ieyasu, a 
powerful daimyo and a supporter of Nobun­
aga’s second son. After an inconclusive fight, 
the two leaders concluded an alliance.
In 1585 Hideyoshi was appointed kampaku 

(chancellor to the emperor) and later became 
dajö-daijin (chief minister). He was awarded 
the family name of Toyotomi by the Emperor, 
and he thus came to bear the name Toyotomi 
Hideyoshi. Shortly thereafter, he made peace 
with Möri Terumoto, who had again become 
his antagonist, and then conquered the large 
islands of Shikoku and Kyushu, which con- 
stituted most of westem Japan. He achieved 
some of his victories with Tokugawa leyasu’s
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assistance. After subduing, with Ieyasu’s aid, 
the Kantö and Ou districts in the east in 1590, 
he became head of an alliance of daimyo that 
constituted a government of national unifica­
tion.
Administrative innovations. At first he im- 

posed such measures as katana kari (“sword 
hunting”) in order to enforce the prohibition 
of the use of arms by farmers, merchants, 
and monks and shiro wari (destruction of 
castles or reducing the number of castles), 
to destroy unnecessary strongholds through­
out Japan. He also introduced shi-nö-kö-shö, 
freezing dass distinctions by rigidly separat­
ing warriors, farmers, artisans, and tradesmen, 
and by allowing each dass to live in differ­
ent areas of a town or village to promote 
the orderly establishment of a feudal society. 
In addition, he conducted kenchi (land sur- 
veys) and abolished road Checkpoints in order 
to promote transportation. Development of 
mineral resources was encouraged so that the 
resulting coinage would help to further trade.

Upon conquering the whole of Japan, 
Hideyoshi entrusted the position of kampaku 
to his nephew, Toyotomi Hidetsugu, hence­
forth assuming the title of taikö, the designa­
tion of a retired kampaku. He then prepared 
to invade Korea. His ultimate purpose was 
reportedly the conquest of China, the Philip- 
pines, and India, but even control of the 
Korean peninsula, which he first invaded in 
1592, was not possible because of Japan’s 
entirely inadequate forces for an undertaking 
of such magnitude. After a temporary peace 
with China, which eventually broke down, 
Hideyoshi in 1597 staged a second invasion 
of Korea. He died at the age of 62, deeply 
perturbed by the unfavourable results of the 
Korean war.

There were no children bom to Hideyoshi by 
his formal wife, but he had a son by a concu­
bine. At Hideyoshi’s death, however, the son 
was only six years old; two years later Toku­
gawa Ieyasu took the reins of government and 
in 1603 founded the Tokugawa shogunate, or 
military government.
Assessment. Because of Hideyoshi’s lowly 

beginnings, he was said to be illiterate and 
uncultured. He did, however, secretly attempt 
to educate himself, showing a facility for com- 
posing poetry. He performed well in Nö plays 
and avidly studied tea ceremony with the 
master Sen Rikyü, frequently holding such 
ceremonies to demonstrate his skill. After his 
death his policies of national unification were 
followed by Tokugawa Ieyasu, and they be­
came the basis of the peaceful Tokugawa era.

(T.Ku.)
b i b l i o g r a p h y . Walter Dening, The Life of Toy­
otomi Hideyoshi, 4th ed. (1955); Tadachika 
Kuwata, Toyotomi Hideyoshi kenkyü (1975), a 
detailed study of Hideyoshi’s life (in Japanese); 
and Adriana Boscaro (ed. and trans.), 101 Letters 
of Toyotomi Hideyoshi (1975), an account of Hid­
eyoshi’s personal life through his correspondence 
to his family.
tozama daimyo (Japanese: “outside dai­
myo”), nonhereditary feudal lord or daimyo 
in Japan during the Tokugawa period (1603- 
1867), whose house had been equal to the 
Tokugawa house before the establishment of 
the shogunate (hereditary military dictator- 
ship). Despite their lack of hereditary ties to 
the shogunate, these houses, because of their 
importance and status, were allowed to retain 
their domains.

As potential rivals, the tozama daimyo were 
excluded from participation in the govern­
ment, and many of their estates were reduced 
in size. Their numbers declined from 119 in 
1602 to 97 by the mid-19th Century, when 
some of them began to acquire Westem ar- 
maments to use against the shogunate. The
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Tokugawa attempted to counter this move­
ment by opening their government to partici- 
pation from some of the tozama houses, but 
it was too late. In 1868 discontented daimyo, 
led by men from the two large anti-Tokugawa 
fiefs of Satsuma and Chöshü, overthrew the 
regime and established the new centralized 
Imperial state under the emperor Meiji (see 
Meiji Restoration).
Tozeur (Tunisia): see Tawzar.

A list of the abbreviations used 
in the m i c r o p a e d i a  will be found 

at the end of this volume

Tozzer, Alfred M(arston) (b. July 4, 1877, 
Lynn, Mass., U.S.—d. Oct. 5, 1954, Cam­
bridge, Mass.), U.S. anthropologist and archae­
ologist who made substantial contributions to 
knowledge of the culture and language of the 
Maya Indians of Mexico and Central Amer­
ica.

Hoping to find the key to deciphering Maya 
hieroglyphic writing, Tozzer examined the cul­
ture and language of a Maya group in the Yu­
catan Peninsula in Mexico. His dissertation, 
based on his work (published as A Compara­
tive Study of the Mayas and the Lacandones 
in 1907), eamed him his Ph.D. (1904) from 
Harvard University. Following studies with 
Franz Boas at Columbia University (1904), 
he retumed to the country of the Lacan- 
dón people for further linguistic explorations. 
For Harvard’s Peabody Museum he directed 
an expedition to Guatemala (1909-10), Und­
ing correlations between stylistic changes in 
Mayan architecture and dated inscriptions and 
discovering important mins at Holmul.

Tozzer considered it essential for a compre- 
hensive assessment of a culture to integrate 
ethnology, archaeology, and linguistic study. 
Shortly after World War I he was appointed 
chairman of the department of anthropology 
at Harvard. His Maya Grammar (1921) is a 
report of his findings at Santiago Ahuizolta, 
Mex., the site of his final Middle American 
field efforts. In Social Origins and Social Con- 
tinuities (1925) he rejected widely held views 
on the necessity of migration and cultural dif- 
fusion to effect cultural change and asserted 
that the socially leamed behaviour basic to 
a culture must be examined independently 
of biological phenomena. A definitive contri- 
bution to Maya ethnohistory is his edition 
and translation (1941) of the Relación de las 
cosas de Yucatan (c. 1566; “On the Things 
of Yucatan”) by the Spanish bishop Diego 
de Landa. This major source on 16th-century 
Yucatan ethnology made possible the deci- 
pherment of Maya inscriptions dealing with 
chronology and divination.

Following a period of government service in 
Hawaii during World War II, Tozzer retumed 
to Harvard in 1945 and remained there until 
his retirement in 1948. Just before his death 
he completed Chichén Itzä and lts Cenote of 
Sacrifice (1957), a major work synthesizing 
the Yucatan history prior to Spanish conquest.
Trabzon, also called t r e b i z o n d , histori- 
cally t r a p e z u s , city, Capital of Trabzon il 
(province), northeastern Turkey. It lies on a 
wide bay on the southeastem shore of the 
Black Sea backed by high ranges of the Pontic 
Mountains, which separate it from the central 
Anatolian Plateau. The heart of the city is 
on a triangle of tableland between two deep 
ravines, with remains of an ancient Roman- 
built harbour at its base. At its southem end 
stands a mined citadel. The city centre is en- 
closed on the east and west by walls that date 
from Byzantine times. The commercial quar- 
ter is centred around a bazaar and park in the 
eastem part of the city near the old Genoese

castle of Leontocastron; east of this lies the 
harbour.

Trapezus, one of the most easterly of ancient 
Greek settlements, was probably founded in 
756 b c  by colonists from Sinope. Like many 
other Black Sea sites, it is associated in legend 
with the Amazon women warriors. Trabzon is 
said to be the site on which the army called the 
Ten Thousand by the writer Xenophon, one 
of its members, reached the sea after its long 
march that followed defeat in 401 b c . The 
city prospered under Roman mie until sacked 
by the Goths after their victory over Emperor 
Valerian’s forces c. a d  257. As the Byzantine 
port nearest to Armenia, lying on a critical 
frontier of the empire, the city was rebuilt and 
figured prominently in the eastern campaigns 
of the emperor Justinian I (reigned 527-565). 
The see of Trapezus was supposedly founded 
by St. Andrew the Apostle; Eugenius, its pa- 
tron saint, was martyred under the Roman 
emperor Diocletian (reigned 284-305). In the 
9th Century the city was made the Capital of a 
new military province of Chaldia.
After the sack of Constantinople by the cm­

saders in 1204, two grandsons of the emperor 
Andronicus I Comnenus escaped and founded 
an independent offshoot of the Byzantine Em­
pire at Trapezus, with Prince Alexius Com­
nenus as emperor. His successors, the Grand 
Comneni, reigned longer than any other 
Byzantine family, forming extensive alliances 
through marriage with foreign miers and pro­
moting their prestige through the cult of St. 
Eugenius and the glorification of their real or 
legendary achievements. Although subject to 
brief periods of domination by the neighbour­
ing Seljuq Turks, Mongols, and Byzantines, 
the empire based at Trapezus was largely by- 
passed by both the Seljuqs and the Mongols 
because of its relative isolation, difficulties of 
access, and conflict among its enemies. lts 
prosperity lay partly in export of its own 
products—silver, iron, alum, cloth, and black 
wine—and partly from taxes on transit trade 
to western Iran. The end of the dynasty came 
when its territories were annexed to the Ot- 
toman Empire in 1461. Thereafter, Trabzon 
remained under Turkish mie except for a brief 
Russian occupation (1916-18) during World 
War I.

Modem Trabzon retains much of its me­
dieval aspect. Monuments include most of the 
city walls, a part of the palace of the Grand 
Comneni, and several Byzantine churches pre- 
served as mosques. Among the churches the 
best preserved and most remarkable is the 
church Aya Sofya (Hagia Sophia), now used 
as a museum, which overlooks the sea just 
west of the city centre. The church is a domed 
basilica with superb 13th-century wall paint­
ings that were revealed and cleaned during 
1957-63. One of the finest Ottoman mon­
uments is the mosque and mausoleum of 
Gülbahar, wife of Sultan Bayezid II (reigned 
1481-1512).
Trabzon is the terminus of the most practica- 

ble route over the mountains from Erzumm. 
For centuries it was on one of the lead­
ing trade routes between Europe and Central 
Asia, and it prospered particularly after the 
13th Century, when it served as the chief port 
for Tabriz and westem Iran. Its significance 
declined, however, with the constmction of 
the Ankara-Erzurum railway c. 1900 and the 
development of the southem Iranian port of 
Khorramshahr. The city’s later revitalization 
has largely resulted from improvement in its 
port facilities and Communications. Trabzon 
is the site of the Black Sea Technical Uni­
versity, established in 1963. It is linked by 
air with Ankara and by steamer service with 
Istanbul.

Trabzon il, with an area of 1,907 sq mi 
(4,938 sq km), is well forested and densely 
populated. The large variety of crops grown 
include tobacco, fruits, and hazelnuts. Small 
deposits of copper, lead, and iron are worked.

Pop. (1980) city, 108,403; (1983 est.) il, 737,- 
700.
tracé element, also called m i c r o n u t r i e n t , 
in biology, any Chemical element required by 
living organisms in minute amounts, usually 
as part of a vital enzyme, a cell-produced cat- 
alytic protein. Exact needs vary among species, 
but commonly required plant micronutri- 
ents include copper, boron, zinc, manganese, 
and molybdenum. Animals also require man­
ganese, iodine, and cobalt. Lack of a necessary 
plant micronutrient in the soil causes plant 
deficiency diseases; lack of animal micronu- 
trients in the soil may not harm the plants, 
but, without them, animals feeding solely on 
those plants develop deficiency diseases.
tracer, detectable substance added to a Chem­
ical, biological, or physical system to follow 
its process or to study distribution of the sub­
stance in the system. Tracer dyes have long 
been used to follow the flow of underground 
streams. Incendiary rounds included at inter­
vals in a belt of machine-gun bullets make 
the paths of the bullets visible. In scientific 
work, the use of tracers has increased and, 
because of the sensitivity of modem methods, 
has helped solve many problems. Particularly 
effective modem methods utilize isotopic trac­
ers. See isotopic tracer.
tracery, in architecture, bars, or ribs, used 
decoratively in Windows or other openings; 
the term also applies to similar forms used 
in relief as wall decoration (sometimes called 
blind tracery), and hence, figuratively, to any 
intricate line pattem. The term is applicable 
to the system of window decoration developed 
in Europe during the Gothic period as well

!

Gothic tracery in the rose window (1350) above the 
w est portal of the church of St. Lorenz, Nürnberg, 
Ger.
Authenticated News International

as to the pierced marble sereens common in 
Mughal India and the pierced cement Win­
dows of Persia, Turkey, and Egypt.

European tracery probably originated in 
Byzantine work, in which pierced marble 
sereens and groups of two or three narrow, 
arched Windows were placed close together un­
der a single, large arch. After the Romanesque 
period, during which the tympanum (section 
of wall between the tops of the smaller arches 
and the great arch over the whole group) was 
pierced for decorative effect, tracery flour- 
ished. In plate tracery, found in early French 
and English Gothic work, the tympanum is 
pierced with a single circular or four-lobed 
opening. Later, the number and complexity of 
the piercings was increased, adding size and 
beauty to the entire unit. The climax of plate 
tracery appears in the magnificent Windows 
of Chartres cathedral (12th Century) and in 
the rose window (q.v.) at Lincoln cathedral (c. 
1225), known as the Dean’s eye.



After 1220 English designers began to con- 
ceive of the tympanum as a series of openings 
separated only by thin, stone, upright bars 
(bar tracery). In France a developed type of 
bar tracery with cusped circles (having pointed 
bars of stone projecting in toward the centre of 
the circle) was executed in the apse chapels of 
Reims cathedral (prior to 1230). From about 
1240 on, bar tracery became common, and 
it quickly exhibited increased lightness and 
complexity.

In contrast to earlier tracery, which had 
moldings of only one size, French Rayonnant 
tracery used two molding types, differing ac­
cording to the size of the mullions, or ribs. 
Notable examples of French Rayonnant trac­
ery can be seen in rose Windows such as those 
of Notre-Dame de Paris (c. 1270).

By the late 14th Century in England, the 
Perpendicular style, which was based on a 
striving for verticality, replaced the flowing 
lines of curvilinear tracery with mullions that 
were straight and unbroken from bottom to 
top. At intervals they were connected by hor­
izontal bars running across the Windows. The 
climax of the Perpendicular style in tracery 
was reached in Windows such as those of the 
King’s College Chapel at Cambridge (1446- 
1515).
Twentieth-century tracery has introduced 

modern materials, which are freely combined 
with more traditional forms, and new tracery 
techniques have been devised, such as precast 
cement tiles pierced in geometrie patterns, 
glazed, and built up into large Windows, as in 
Notre-Dame at Le Raincy, Fr. (1922-23), by 
Auguste Perret.

In Islämic architecture tracery was generally 
constructed by filling the window area with a 
pierced sheet of cement and inserting pieces of 
coloured glass into the openings, a technique 
that yielded Windows of jewel-like intensity 
and brilliance. Typical designs consisted of 
floral and leaf shapes that were arranged to 
give a sense of flow and growth. Fine examples 
are the jewelled Windows in the 17th-century 
Mosque of Süleyman, Constantinople (mod­
ern Istanbul). In the great Mughal palaces 
and tombs, large, pointed arch openings are 
filled with sheets of white marble pierced in 
elaborate patterns. The most delicate example 
of this tracery is the sarcophagi screen in the 
17th-century Täj Mahal (q.v.), at Ägra, India.
trachea, in vertebrates and invertebrates, a 
tube or system of tubes that carries air. In 
insects, a few land arachnids, and myriapods, 
the trachea is an elaborate system of small, 
branching tubes that carry oxygen to individ­
ual body cells; in most land vertebrates, the 
trachea is the windpipe, which conveys air 
from the larynx to the two main bronchi, 
with the lungs and their air sacs as the ulti­
mate destination. In some birds, such as the 
swan, there is an extra length of tracheal tube 
coiled under the front of the rib cage. The 
cartilaginous structures that ring most mam- 
malian tracheae are reduced to small irregulär 
nodules in amphibians.

In man the trachea is about 15 centimetres 
(6 inches) long and 2 to 3 centimetres in di­
ameter. The trachea serves as passage for air, 
moistens and warms it while it passes into 
the lungs, and protects the respiratory surface 
from an accumulation of foreign particles. The 
trachea is lined with a moist mucous-mem- 
brane layer composed of cells containing small 
hairlike projections called cilia. The cilia pro­
ject into the channel (lumen) of the trachea to 
trap particles. There are also cells and ducts 
in the mucous membrane that secrete mueus 
droplets and water molecules. At the base of 
the mucous membrane there is a complex 
network of tissue composed of elastic and 
collagen fibres that aid in the expansion, con­
traction, and stability of the tracheal walls. 
Also in this layer there are numerous blood

and lymphatic vessels; the blood vessels con­
trol cellular maintenance and heat exchange, 
while the lymphatic vessels remove the for­
eign particles collected by the wall’s surface. 
Around the tracheal wall there is a series of 16 
to 20 horseshoe-shaped cartilage rings. They 
encircle the front part of the trachea but are 
open where the trachea lies next to the esoph- 
agus. Here the free ends of the cartilage are 
connected by muscle bands. Since the carti­
lage is in individual rings, rather than one 
continuous sheath, the trachea can stretch and 
descend with the breathing movements. The 
cartilage bands are replaced with fibrous scar 
tissue in advanced age.

Muscle fibres run over and alongside the 
cartilage, as well as through the mucous mem­
brane. They serve to narrow and shorten the 
passageway in breathing. They also may con­
tract in cold weather and when smoke, dust, 
or Chemical irritants are in the inhaled air. 
During coughing, which is a forced exhalation, 
the muscle bands connecting the free cartilage 
ends press inward so that the tracheal lumen is 
about one-sixth of its normal size. Air rushing 
through this narrow channel travels at high 
velocities and is thus able to dislodge foreign 
elements from the trachea.

For a depiction of the trachea in human 
anatomy, shown in relation to other parts of 
the body, see the colour Trans-Vision in the 
propaedia: Part Four, Section 421.
trachea (botany): see vessel.
tracheid, in botany, primitive element of  
xylem (fluid-conducting tissues), consisting of  
a single elongated cell with pointed ends and 
a secondary, cellulosic wall thickened with 
lignin (a Chemical binding substance) contain-

Tracheid
J.M. Langham

ing numerous pits but having no perforations 
in the primary cell wall. At functional matu­
rity, the cell is dead and empty; its former 
protoplast is represented, if at all, by a warty 
layer on the wall. Tracheids serve for support 
and for upward conduction of water and dis- 
solved minerals in all vascular plants and are 
the only such elements in conifers and ferns. 
See also vessel.
tracheitis, inflammation and infection of the 
trachea (windpipe). Most conditions that affect 
the trachea are bacterial or viral infections, al­
though irritants like chlorine gas, sulfur diox­
ide, and dense smoke can injure the lining 
of the trachea and increase the likelihood of 
infections.
Acute infections occur suddenly and usu­

ally subside quickly. Common bacterial causes 
of acute infections are pneumococci, Strepto­
cocci, Neisseria organisms, and staphylococci. 
The infections produce fever, fatigue, and 
swelling of the mucous membrane lining the 
trachea. Infections may last for a week or two 
and then pass; they generally do no great dam­
age to the tissue unless they become chronic. 
Chronic infections recur over a number of 
years and cause progressive degeneration of 
tissue. Irritants such as heavy smoking and 
alcoholism may invite infections. The walls of 
the trachea during chronic infection contain 
an excess of white blood cells; the blood vessels

883 trachoma

increase in number; and there is thickening 
of the walls because of an increase in elastic 
and muscle fibres. The mucous glands may 
become swollen; small polyplike formations 
occasionally grow; and degenerated tissue is 
eventually replaced by a fibrous scar tissue.

Some of the specific diseases afflicting the 
trachea are diphtheria, smallpox, tuberculosis, 
and syphilis. Diphtheria usually involves the 
upper mouth and throat, but the trachea may 
also be attacked. A false membrane composed 
of white blood cells and fibrin (clotting pro­
tein) coat the surface of the trachea. Typhoid 
causes swelling and ulceration in the lymph 
tissue. It can occasionally ulcerate the cartilage 
of the trachea and destroy tissue. In smallpox, 
pustules and ulcers, like those on the extemal 
skin, form in the mucous membrane. Intense 
blood congestion, hemorrhages, and degenera­
tion of the tracheal tissue can occur. Tubercu­
losis causes nodules and ulcers which start on 
the membrane and progress through the tissue 
to the cartilage. The cartilage deteriorates and 
sometimes breaks apart causing severe pain 
and swelling. Syphilis forms lesions that erode 
the tissue, and can cause thickening and stiff- 
ening of the spaces between the cartilage.
tracheophyte, any of the vascular plants, 
members of the division, or phylum, Tra- 
cheophyta, numbering some 260,000 species 
and including all of the conspicuous flora of 
the Earth today. Tracheophyte, meaning “tra­
cheid plant,” refers to the water-conducting 
cells (called tracheids, or tracheary elements) 
that show spiral bands like those in the walls 
of the tracheae, or air tubes, of insects.
The division comprises a tremendous di­

versity of plants among its four subgroups: 
psilopsids, leafless and rootless primitive forms 
commonly known as whisk ferns (though not 
true ferns); sphenopsids, feathery leaved plants 
commonly called horsetails; lycopsids, low-ly- 
ing plants called club mosses; and pteropsids, 
comprising the ferns, gymnosperms (pines, 
spruces, firs, etc.), and flowering plants.
The vascular system consists of xylem (wood), 

concemed mainly with the conduction of wa­
ter and dissolved minerals, and phloem, which 
functions mainly in the conduction of foods, 
such as sugar.

Tracheophytes are believed to have origi- 
nated from the green algae (Chlorophyta). The 
earliest fossils are from Silurian rocks more 
than 400,000,000 years old.
Trachodon (dinosaur): see Anatosaurus.
trachoma, chronic inflammatory disease of 
the eye caused by Chlamydia trachomatis, a 
bacterium-like microorganism that grows only 
within tissue cells of the infected host. The 
conjunctiva becomes thickened and rough- 
ened, and deformation may result. Exten- 
sion of inflammation to the cornea occurs in 
varying degree; resultant scarring can lead to 
comeal opacity and blindness. Transmission 
occurs by personal contact with infective ocu- 
lar secretions or indirectly by common use of 
a towel.

Trachoma occurs especially under conditions 
of poverty, overpopulation, or poor sanitation 
and is often complicated by other eye infec­
tions of bacterial origin. One of the oldest 
diseases known to man, trachoma is present 
in most areas of the world and is especially 
prevalent in Asia and North Africa. In the 
United States after about mid-20th Century, 
most cases were limited to a few localities, 
particularly among native Indian populations. 
A conjunctival infection of newboms (inclu- 
sion Conjunctivitis) is caused by a similar 
disease agent found in the birth canal of the 
mother. Beginning in 1957 with the discovery 
that the trachoma microorganism could be 
grown in the laboratory, fundamental studies
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on the disease agent, as well as development 
of experimental vaccines, became possible.

The sulfonamide drugs, as well as some of 
the antibiotics, are curative.
trachyandesite (rock): see latite.
trachyte, light-coloured, very finegrained ex 
trusive igneous rock that is composed chiefly 
of alkali feldspar with minor amounts of 
dark-coloured minerals such as biotite, am- 
phibole, or pyroxene. Compositionally, tra­
chyte is the volcanic equivalent of the plutonic 
(intrusive) rock syenite. Most trachytes show 
porphyritic texture in which abundant, large, 
well-formed crystals (phenocrysts) of early gen­
eration are embedded in a very fine-grained 
matrix (groundmass). The phenocrysts are 
usually sanidine, a glassy potash feldspar com­
monly rich in sodium, and may range up to 
two to five centimetres (one to two inches) 
across; smaller phenocrysts of other minerals 
may also occur. Rapid cooling and solidifica- 
tion of trachytic lava produces the fine texture 
of the groundmass, and cooling may be so 
rapid locally that small quantities of glass are 
formed.

Trachyte is commonly associated with other 
lavas in volcanic regions and is thought to 
have been formed by the crystallization and 
abstraction of iron, magnesium, and calcium 
minerals from a parent basaltic lava.
Two types of trachyte are commonly recog­

nized. In potash, or normal, trachyte, sani­
dine or orthoclase is the dominant feldspar, 
and the plagioclase feldspar is generally oligo- 
clase. In soda, or alkali, trachyte, both the 
alkali feldspar and the dark minerals are rich 
in sodium. As the ratio of alkali feldspar 
to plagioclase decreases, trachyte passes into 
latite. Brown biotite is a common constituent, 
as is amphibole. Normal trachytes may con­
tain diopside; alkali types may show pyroxene 
crystals with diopsidic cores.

Silica-rich trachyte may have small amounts 
of quartz that is interstitial to feldspar; 
tridymite and cristobalite are commonly found 
lining the small cavities that developed as 
expanding gas bubbles in the molten lava. 
As the free silica content increases, trachyte 
passes into rhyolite. Marked decrease in silica 
favours the formation of such feldspathoids 
as leucite, nepheline, sodalite, and analcime; 
as the quantity of feldspathoids increases, tra­
chyte passes into phonolite.

Like many volcanic rocks, trachyte shows a 
streaked or banded structure due to flowage of 
the congealing lava. This structure may be re­
vealed by a conspicuous parallel arrangement 
of large tabular phenocrysts. Microscopie ex- 
amination of thin sections reveals the trachytic 
texture of the fine matrix; tiny lath-shaped 
sanidine crystals are closely packed in parallel 
fashion and form flow lines that tend to wrap 
around the large phenocrysts.
track-and-field athletics: see athletics.
tracker action, in music, on the organ, me- 
chanical system that transmits the organist’s 
action in depressing a key to the pallet valve 
that admits air into the pipes that the key Con­
trols. It consists of cranks, levers, and trackers 
(thin strips of wood connecting, under ten­
sion, parts of the organ action and conveying 
motion from one part to another).

On large organs with many stops and cou- 
plers, considerable manual strength is needed 
to operate the system and overcome wind pres­
sure against the valve. In contrast to lighter 
19th- and 20th-century pneumatic and elec­
tric actions, however, tracker action gives the 
player direct contact with the valve, resulting 
in a more sensitive touch. A revival of tracker 
action began in about 1925.
trackless trolley: see trolleybus.

Tractatus Coislinianus, statement of a 
Greek theory of comedy found in a lOth- 
century manuscript (published 1839) in the 
collection of Henri Charles du Cambout de 
Coislin. The treatment of comedy displays 
marked Aristotelian influence, even to the 
point of paralleling the model offered in the 
Poetics. The Tractatus is assumed to be ei­
ther a version of a lost Aristotelian original 
or a statement of the Aristotelian tradition. 
Accordingly, as with tragedy, comedy must 
bring about a catharsis but through the use 
of laughter and pleasure. Comic plots include 
ludicrous mishaps, deception, unexpected de- 
velopments, and clumsy dances. Characters 
include impostors, self-deprecators, and buf- 
foons. While the language of comedy should 
be realistic, it may attain added comic force 
through the use of puns, dialect, and word 
malformations.
tractor, high-power, low-speed traction vehi­
cle and power unit mechanically similar to an 
automobile or truck but designed for use off 
the road. The two main types are wheeled, 
which is the earliest form, and continuous 
track. Tractors are used in agriculture, con­
struction, road building, etc., in the form of 
bulldozers, scrapers, and diggers. A notable 
feature of tractors in many applications is the 
power-takeoff accessory, used to. operate sta- 
tionary or drawn machinery and implements.

The first tractors, in the sense of powered 
traction vehicles, grew out of the stationary 
and portable steam engines operated on farms 
in the late 19th Century and used to haul plows 
by the 1890s. In 1892 an Iowa blacksmith, 
John Froehlich, built the first farm vehicle 
powered by a gasoline engine. The first com­
mercially successful manufacturers were C.W. 
Hart and C.H. Parr of Charles City, Iowa. By 
World War I the tractor was well established, 
and the U.S. Holt tractor was an inspiration 
for the tanks built for use in the war by the 
British and French.
Belt and power takeoffs, incorporated in trac­

tors from the beginning, were standardized 
first in the rear-mounted, transmission-derived 
power takeoff and later in the independent, or 
live-power, takeoff, which permitted Operation 
of implements at a constant speed regardless 
of the vehicular speed. Many modem tractors 
also have a hydraulic power-takeoff system 
operated by an oil pump, mounted either on 
the tractor or on a trailer.

Most modern tractors are powered by inter- 
nal-combustion engines running on gasoline, 
kerosine (paraffin), l p g  (liquefied petroleum 
gas), or diesel fuel. Power is transmitted 
through a propeller shaft to a gearbox having 8 
or 10 speeds and through the differential gear 
to the two large rear-drive wheels. The engine 
may be from about 12 to 120 horsepower or

“Old No. 1” Hart-Parr tractor, 1901
By courtesy of the White Farm Equipment Company

more. Until 1932, when oversize pneumatic 
rubber tires with deep treads were introduced, 
all wheel-type farm tractors had steel tires with 
high, tapering lugs to engage the ground and 
provide traction.
Crawler, Caterpillar, or tracklaying tractors 

run on two continuous tracks consisting of a

number of plates or pads pivoted together and 
joined to form a pair of endless chains, each 
encircling two wheels on either side of the ve­
hicle. These tractors provide better adhesion 
and lower ground pressure than the wheeled 
tractors do. Crawler tractors may be used on 
heavy, sticky soil or on very light soil that 
provides poor grip for a tire. The main chassis 
usually consists of a welded steel huil contain- 
ing the engine and transmission. Tractors used 
on ground of irregulär contours have tracks 
so mounted that their left and right front ends 
rise and fall independently of each other.
Four-wheel-drive tractors can be used un­

der many soil conditions that immobilize 
two-wheel-drive tractors and caterpillars. Be­
cause of their complicated constmction and 
consequent high cost, their use has grown 
rather slowly.

The single-axle (or walking) tractor is a small 
tractor carried on a pair of wheels fixed to 
a single-drive axle; the operator usually walks 
behind, gripping a pair of handles. The engine 
is usually in front of the axle, and the tools 
are on a bar behind. This type of machine 
may be used with a considerable range of 
equipment, including plows, hoes, cultivators, 
sprayers, mowers, and two-wheeled trailers. 
When the tractor is coupled to a trailer, the 
operator rides.
tractor loader, tractor carrying a front- 
mounted bucket that can be raised, lowered, 
and tilted forward and backward hydrauli- 
cally. It is forced into the digging by forward 
motion of the tractor and retracted and swung 
by backing and steering the tractor. Tractor 
loaders are used primarily for loading trucks,

Wheel tractor with bucket loader in front

digging basements, and doing bulldozer work. 
They also transport material over moderate 
distances.
Tracy, Benjamin F(ranklin) (b. Apr. 26,
1830, near Owego, N.Y., U.S.—d. Aug. 6, 
1915, New York City), U.S. secretary of the 
Navy (1889-93) who played a major role in 
the rebuilding and modernization of the U.S. 
fleet.
Tracy began his career as a lawyer; he was ad- 

mitted to the bar in 1851 and served as district 
attorney of Tioga County, N.Y., from 1853 
to 1859. A founder of the local Republican 
Party, he served briefly in the state legislature 
(1862) and fought for the Union during the 
Civil War, rising to the rank of brigadier gen­
eral of volunteers. After the war he was U.S. 
district attorney for eastern New York (1866— 
73) before retuming to private practice. In a 
sensational 1875 trial, Tracy successfully de­
fended the Rev. Henry Ward Beecher against 
charges of adultery. He later went on to serve 
briefly as a justice of the New York Court of 
Appeals in 1881-82.

In 1889 Tracy was appointed secretary of 
the Navy by Pres. Benjamin Harrison. During 
his four years in that post, Tracy accelerated 
the naval expansion program begun by his 
predecessor, William C. Whitney, authorizing 
constmction of new battleships and emisers 
that were to figure prominently in the war



with Spain and promoting reorganization and 
reform with the Department of the Navy.
Tracy, Spencer (b. April 5, 1900, Milwau­
kee—d. June 10, 1967, Beverly Hills, Calif., 
U.S.), one of Hollywood’s greatest male leads 
and the only actor ever to receive two consec- 
utive Academy Awards for best actor.
After serving in the U.S. Navy during World 

War I, Tracy attended Ripon College in Wis­
consin. His success in a school play took him 
to New York City, where he spent a number 
of difficult years trying to establish his career. 
It was not until 1930 that Tracy was cast in a 
leading role, but his performance in The Last 
Mile so impressed movie director John Ford 
that he featured Tracy in Up the River (1930), 
which launched his film career.

Not having the traditional appearance of a 
leading man, Tracy was typecast as a tough 
character. Despite his craggy features, his sin- 
cere and expert acting performances soon es­
tablished him as one of the top stars of thé 
1930s. After switching Studios Tracy appeared 
in Captains Courageous (1937), which won 
him his first Oscar from the Academy of Mo­
tion Picture Arts and Sciences. A year later he 
won again for his performance in Boys Town. 
In addition he was noihinated for Academy 
Awards for seven other roles. In 1942 he began 
what was to be a lifelong relationship with ac­
tress Katharine Hepbum. Tracy and Hepbum 
costarred in nine motion pictures, and their 
contrasting acting styles created such memo- 
rable films as Adam’s Rib (1949) and Guess 
Who’s Coming to Dinner (1967), Tracy’s last 
film.
trade, balance of, difference in value over 
a period of time between a nation’s imports 
and exports of goods and services, usually 
expressed in the unit of currency of a particu­
lar nation (e.g., dollars for the United States, 
pounds sterling for the United Kingdom). The 
balance of trade is part of a larger economie 
unit, the balance of payments (the sum total 
of all economie transactions between residents 
of one country and those of other countries), 
which includes Capital movements (money 
flowing to a country paying high interest rates 
of retum), loan repayment, expenditures by 
tourists, freight and insurance charges, and 
other payments.

If the exports of a nation exceed its imports, 
the nation is said to have a favourable balance 
of trade, or a trade surplus. Conversely, if the 
imports exceed exports, an unfavourable bal­
ance of trade, or a trade deficit, exists. Accord­
ing to the economie theory of mercantilism, 
current in Europe from the 16th to the 18th 
Century, a favourable balance of trade was 
viewed as an absolute necessity. This was to be 
achieved by establishing colonies that would 
buy the products of the mother country and 
would export raw materials, particularly pre­
cious metals, seen as the indispensable source 
of a nation’s wealth and power.
According to the Classical economie theory 

of the mid-18th Century, a nation need not 
maintain an even exchange or build a surplus 
in its balance of trade (or in its balance of 
payments), over time, to finance its purchase 
of foreign goods and to maintain its export 
trade. A continuing surplus may, in fact, be 
viewed as economically undesirable, as it may 
represent underutilized resources that might 
have been directed towards the purchase or 
production of goods or services as a means of 
increasing a nation’s wealth. Furthermore, a 
surplus accumulated by a nation (or group of 
nations) may have the potential of producing 
sudden and uneven changes in the economies 
of those nations in which the surplus is even­
tually spent. Such a Situation developed in 
the 1970s and ’80s when the member nations 
of the Organization of Petroleum Exporting 
Countries (OPEC) suddenly and rapidly in­
creased the price of petroleum. Because the 
OPEC prices were established in dollars, im-

porters were forced to acquire dollars to pay 
for their purchases, and the OPEC member 
States accumulated vast surpluses of dollars. 
Generally, the so-called third world, or devel­
oping, nations (unless they have a monopoly 
on a vital commodity) have particular diffi- 
culty maintaining surpluses since the terms of 
trade during periods of recession work against 
them; that is, they have to pay relatively higher 
prices for the finished goods they import but 
receive relatively lower prices for their exports 
of raw materials or unfinished goods.

For international Statistical data on balance 
of trade, see the Britannica World Data section 
in the britannica world data  a n n u al .
trade, board of: see commerce, chamber of. 
Trade, Board of, also called lords commis-
SIONERS OF TRADE AND PLANTATIONS, En­
glish governmental advisory body established 
by William III in May 1696 to replace the 
Lords of Trade (1675) in the supervision of 
colonial affairs. The board was to examine 
colonial legislation and to recommend dis- 
allowance of those laws that conflicted with 
imperial trade policies, to nominate gover- 
nors and other high officials for royal colonies 
and to write the instructions for appointed 
governors, to recommend laws affecting the 
colonies to Parliament and the Privy Coun­
cil, and to hear and to make reports on 
complaints from the colonies regarding impe­
rial administration. These responsibilities were 
more extensive than those that had been dele- 
gated to the Lords of Trade. Memberships in 
the Board of Trade consisted of two groups: 
eight permanent salaried commissioners who 
conducted the regulär duties of the board and 
eight ex-officio unpaid members who were 
nominally selected from the Privy Council.
The board itself lacked executive or legisla­

tive powers but it became in effect the primary 
policy-making and administrative agency of 
the British government in its mercantilist en- 
deavours to make the American colonies prof­
itable to the mother country. The Board of 
Trade continued to manage colonial affairs 
until 1779 and was abolished three years later.
Trade, Board of, the first grain futures ex­
change in the United States, organized in 1848 
in Chicago. The Board of Trade began as a 
voluntary association of prominent Chicago 
grain merchants. In 1849 it received a charter 
from the Illinois legislature, and in 1859 it 
was incorporated by a special legislative act. 
At first grain was sold by sample, but soon 
a system of inspection and grading was intro­
duced to standardize the market and facilitate 
trading. By 1858 access to the trading floor, 
known as the “pit,” was limited to members 
with seats on the exchange, who traded either 
for their own account or for their clients. The 
Board of Trade was eventually to become the 
largest of the world’s futures markets in terms 
of volume and value of business.
trade, terms of, relationship between the 
prices at which a country sells its exports and 
the prices paid for its imports. If the prices of 
a country’s exports rise relative to the prices 
of its imports, one says that its terms of trade 
have moved in a favourable direction, be­
cause, in effect, it now receives more imports 
for each unit of goods exported. The terms of 
trade, which depend on the world supply of 
and demand for the goods involved, indicate 
how the gains from international trade will be 
distributed among trading countries. The con­
cept is also applied to different sectors within 
an economy (e.g., agricultural and manufac­
turing sectors).

An abrupt change in the terms of trade of a 
country (e.g., a drastic fall in the price of a pri­
mary product that is a country’s main export) 
can cause serious balance-of-payments prob­
lems if the country is dependent on the foreign 
exchange eamed by its exports to import its 
manufactured goods and capita! equipment.

885 trade agreement

Many theories have been postulated to ex­
plain movements in the terms of trade, but 
none of them is really confirmed by close ex- 
amination of trade statistics. One of the more 
populär and politically important beliefs is that 
the terms of trade tend to move against the 
less developed countries because their exports 
consist predominantly of primary products 
and their imports are largely of manufactured 
goods from the developed countries.
trade agreement, any contractual arrange­
ment between States concerning their trade 
relationships. Trade agreements may be bilat­
eral or multilateral, that is, between two States 
or more than two States.
A brief treatment of trade agreements fol­

lows. For füll treatment, see macropaedia: 
International Trade.

For most countries international trade is reg- 
ulated by unilateral barriers of several types, 
including tariffs, nontariff barriers, and out- 
right prohibitions. Trade agreements are one 
way to reduce these barriers, thereby opening 
all parties to the benefits of increased trade.
In most modem economies the possible 

coalitions of interested groups are extremely 
numerous. Additionally, the variety of possi­
ble unilateral barriers is great. Further, there 
are other, noneconomic reasons for some ob­
served trade barriers, such as national security 
or the desire to preserve or insulate local cul­
ture from foreign influences. Thus, it is not 
surprising that successful trade agreements are 
very complicated. Some common features of 
trade agreements are: (1) reciprocity, (2) a 
most-favoured-nation clause, and (3) national 
treatment of nontariff barriers.

Reciprocity is a necessary feature of any 
agreement. If each required party does not 
gain by the agreement as a whole, it has no 
incentive to agree to it. If agreement takes 
place, it may be assumed that each party to 
the agreement expects to gain at least as much 
as it loses. Thus, for example, Country A, in 
exchange for reducing barriers to Country B’s 
products, thereby benefitting A’s consumers 
and B’s producers, will insist that Country B 
reduce barriers to Country A’s products, ben­
efitting Country A’s producers and perhaps 
B’s consumers.

The most-favoured-nation clause protects 
against the possibility that one of the parties 
to the current agreement will subsequently 
selectively lower barriers further to another 
country. For example, Country A might agree 
to reduce tariffs on some goods from Country 
B in exchange for reciprocal concessions and 
then further reduce tariffs for the same goods 
from Country C in exchange for other conces­
sions. But if A’s consumers can get the goods 
in question more cheaply from C because of 
the tariff difference, B gets nothing for its con­
cessions. Most-favoured-nation status means 
that A is required to extend the lowest exist- 
ing tariff on specified goods to all its trading 
partners having such status. Thus, if A agrees 
to a lower tariff later with C, B automatically 
gets the same lower tariff.

A “national treatment of nontariff restric- 
tions” clause is necessary because most of the 
properties of tariffs can be easily duplicated 
with an appropriately designed set of nontar­
iff restrictions. These can include discrimina- 
tory regulations, selective excise or sales taxes, 
special “health” requirements, quotas, “volun­
tary” restraints on importing, special licensing 
requirements, etc., not to mention outright 
prohibitions. Instead of trying to list and dis- 
allow all of the possible types of nontariff 
restrictions, signatories to an agreement insist 
on similar treatment to that given to domes- 
tically produced goods of the same type.

Even without the constraints imposed by 
most-favoured-nation and national treatment
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clauses, sometimes general multilateral agree­
ments are easier to reach than separate bilateral 
agreements. In many cases the possible loss 
from a concession to one country is almost as 
great as that which would result from a sim­
ilar concession to all or many countries. The 
gains to efficiënt producers from worldwide 
tariff reductions are large enough to warrant 
substantial concessions. The most successful 
and important multilateral trade agreement in 
modern times is the General Agreement on 
Tariffs and Trade (GATT). It includes pro- 
visions for reciprocity, most-favoured-nation 
status, and national treatment of nontariff re­
strictions. Since GATT took effect in 1948, 
world tariff levels have dropped substantially 
and world trade has rapidly expanded.
trade fair, temporary market organized to 
promote trade, where buyers and sellers gather 
to transact business. Trade fairs are organized 
at regulär intervals, generally at the same lo­
cation and period of the year, and usually 
last for several weeks. Such fairs assumed an 
increasingly important role in international 
trade during the 20th Century. This was par­
ticularly evident in Europe and Asia, where 
nearly every country has at least one major 
annual international exposition, ranging in 
scope from those dealing with one industry 
or branch of industrial production to general 
exhibits of goods and merchandise.

Historically, the trade fair has been horizon- 
tally organized, with displays of many types 
of products and services in specific commod- 
ity or industry groupings. The vertical type of 
fair, confined to exhibitors representing one 
industry or even a specialized segment of an 
industry, is widespread today.
Among the well-known commercial fairs are 

the international Leipzig Fair (Germany), the 
Swiss Industries Fair, and the Pakistan Inter­
national Fair. Others include the Milan Fair 
(Italy), the International Trade Fair of Thes­
saloniki (Greece), the Zagreb International 
Trade Fair (Yugoslavia), and the Paris Interna­
tional Fair (France). Populär specialized fairs 
include the International Textile and Clothing 
Industry Exhibition (Ghent, Belg.), the Cana­
dian Chemical and Process Equipment Exhi­
bition (Toronto, Can.), and the International 
Fumiture Fair (Cologne, Ger.).
trade Organization, voluntary association of 
business firms organized on a geographic or 
industrial basis to promote and develop com­
mercial and industrial opportunities within its 
sphere of Operation, to voice publicly the views 
of members on matters of common interest, 
or in some cases to exercise some measure of 
control over prices, output, and channels of 
distribution.

The oldest and most widespread trade orga­
nizations are chambers of commerce, which 
are also known as commercial associations, 
boards of trade, and development associa­
tions. Although in most countries their focus 
is the development of business opportunity 
and community improvement, in France the 
chambers of commerce have served as agen- 
cies of official administrative control of pub­
lic commercial institutions. In 1599 the city 
of Marseille established the first chambre de 
commerce and empowered it to settle the 
merchant law and to send consuls, embassies, 
and commercial missions to certain countries. 
Modem French chambres have owned and 
administered sections of the stock exchanges, 
bonded warehouses, public salesrooms, and 
port, doek, inland-waterway, and airfield fa- 
cilities.

The first British chamber of commerce, 
which was a voluntary association of indepen­
dent firms in industry, commerce, and trade 
to protect and promote their common local 
interests, was organized in 1768 in Jersey,

Channel Islands. Many new chambers were 
formed both in Britain and abroad as eco­
nomie development went forward—e.g., in 
New York State in 1768, in Calcutta in 1834, 
and in Paris in 1873. Today, many countries 
have chambers of commerce in important 
cities throughout the world in addition to their 
local domestic ones.

The one organization truly international in 
scope is the International Chamber of Com­
merce, a world federation of business orga­
nizations, business firms, and businessmen 
founded in 1920.

Trade associations organized according to in­
dustries or products have been significant in 
their impact upon prices, sales, output, and 
technology, although they rarely extend their 
activities beyond national boundaries. They 
had their beginning in modem form during 
the late 19th Century in many countries, in­
cluding the United States, Britain, and Japan, 
but existed as early as 1821 in France. Most 
trade associations confine themselves to voic- 
ing their members’ views on matters of com­
mon interest; particularly in the United States, 
this exercise has included legislative lobbying. 
In some countries they may also have some 
control over prices and production levels, but, 
in those with strong antitmst legislation (e.g., 
the United States), this type of organization 
has been short-lived.

Separate employers’ organizations have been 
founded in some countries, including Britain, 
Australia, and India, to deal with labour ques­
tions. French industrial federations, on the 
other hand, represent the interests of the mem­
bers both as manufacturers and as employers.
trade rat: see wood rat.
trade union, also called labour union , an 
association of labourers in a particular trade, 
industry, or plant, formed to obtain by col­
lective action improvements in pay, working 
conditions, and social and political status. 
Trade unionism as a movement originated in 
Great Britain, Europe, and the United States 
in the 19th Century. It is, in many countries, 
synonymous with the term labour movement.
A brief treatment of trade unionism follows. 

For füll treatment, see macropaedia: Work 
and Employment.

The first fratemal and self-help associations 
of workingmen appeared in Great Britain 
in the 18th Century. As such organizations 
tumed their attention to political and eco­
nomie matters they began to encounter orga­
nized hostility on the parts of employers and 
government. In Britain and the United States 
workingmen’s associations remained sporadic 
and short-lived phenomena through much of 
the 19th Century; unions and unionists were 
regularly prosecuted under various restraint- 
of-trade and conspiracy Statutes. A marked 
difference between British and U.S. trade 
unionism appeared early as the British move­
ment exhibited a strong inclination to political 
activity that culminated in the formation of 
the Labour Party in 1906.

British unionism received its legal founda­
tion in the Trade-Union Act of 1871. In the 
United States the same effect was achieved, 
albeit more slowly and uncertainly, by a se­
ries of court decisions that whittled away at 
the use of injunctions, conspiracy laws, and 
other devices against unions. The founding 
of the American Federation of Labor (AFL) 
by several unions of skilled workers in 1886 
marked the beginning of a successful, large- 
scale labour movement in the United States. 
During the 20th Century the strength of the 
labour movement at any given moment has 
depended largely upon general economie con­
ditions; in times of füll employment and rising 
wages unionism has tended to lose some of its 
appeal, particularly among younger workers, 
while in recessionary times it has tended to 
attract more members.
In both the United States and Great Britain

the earliest unions were of skilled workers, and 
among them there was a widespread belief that 
unskilled workers were unsuitable subjects for 
union organization. Later, however, the idea 
of general unions, embracing large numbers of 
unskilled or semiskilled workers, was shown 
to be viable, and such mass unions appeared 
in Britain and several European countries. In 
the United States the AFL opposed attempts 
to organize the unskilled and in 1935 ex- 
pelled a small group of member unions that 
were attempting to do so. The expelled unions 
formed the Congress of Industrial Organiza­
tions (CIO), which by 1941 had assured the 
success of industrial unionism by organizing 
the steel and automobile industries. The AFL 
and the CIO merged in 1955 and between 
them represented some 15 million workers.

The principles and practices of trade union­
ism are firmly embedded in the economie Sys­
tems of all noncommunist industrial countries. 
Favourable legislation and, in some countries, 
direct political action have established col­
lective bargaining as the principal means of 
settling wages, conditions, and disputes. The 
success of trade unionism in winning a strong 
voice for its members has been silently ac- 
knowledged in the adoption of many of its 
goals and tactics by professional associations 
and other groups traditionally thought to be 
beyond the scope of unionism.

Consult
the
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trade wind, very steady wind that blows west­
ward and toward the equator from the sub- 
tropical high-pressure beits at latitudes near 
30° N and 30° S toward the intertropical 
convergence zone. It is stronger and more 
consistent over the oceans than over land and 
produces fairly clear skies that make trade- 
wind islands populär tourist resorts. lts aver­
age speed is about 5 to 6 metres per second 
(11 to 13 miles per hour). The trade winds 
were named by the crews of sailing ships that 
depended on the winds during westward ocean 
crossings.
trademark, any visible sign or device used 
by a business enterprise to identify its goods 
and distinguish them from those made or 
carried by others. Trademarks may be words 
or groups of words, letters, numerals, devices, 
names, the shape or other presentation of 
products or their packages, colour combina­
tions with signs, combinations of colours, and 
combinations of any of the enumerated signs.

By indicating the origin of goods and services, 
trademarks serve two important purposes. 
They provide manufacturers and traders with 
protection from unfair competition (one per­
son representing or passing for sale his goods 
as the goods of another), and they provide 
Customers with protection from imitations 
(assuring them of a certain expected quality). 
In terms of the protection of the rights of 
trademark holders, the law in most countries 
extends beyond the rule of unfair competition, 
for a trademark is considered the property of 
the holder; and, as such, unauthorized use of 
the trademark constitutes not only misrepre- 
sentätion and fraud but also a violation of the 
holder’s private property rights.

In most countries, registration is a prerequi- 
site for ownership and protection of the mark. 
In the United States, however, the trademark 
right is granted by the mere use of the mark; 
registering the mark provides the owner only 
with certain procedural advantages and is not 
a prerequisite for legal protection.

It is not necessary for the mark to be in 
use before a registration application is filed, 
although most countries require applicants to 
have a bona fide intent to use the mark after



registration. Formerly, the United States was 
one of the few countries requiring actual use 
prior to registration. Under the Trademark 
Law Revision Act of 1988, the United States 
permits registration upon application attesting 
to an intent to use the trademark in the near 
future.

In many countries, ownership of a trademark 
is not acknowledged until the mark has been 
registered and gone uncontested for a given 
period of time, so as to afford protection to 
a prior user of the mark. Even after that pe­
riod has passed, the prior user may move to 
have the registration cancelled. After a certain 
number of years (from three to seven, de- 
pending on the country), the registration and 
ownership become uncontestable.

For a mark to be registered, it must be dis­
tinctive. In many cases a mark, when first 
brought into use, may not have been dis­
tinctive, but over time the public may have 
attached a secondary meaning to it, forming a 
specific association between the mark and the 
product, thus making the mark distinctive, 
hence registrable.

When a question of infringement (unautho- 
rized use) of a trademark arises, the primary 
legal question addressed in court is whether 
the accused infringer’s use of the mark is likely 
to confuse the purchasing public. In most 
countries, including the United States, protec­
tion against infringement extends to goods or 
services similar to those covered by the regis­
tration. In British law countries (some 66 na­
tions), an infringement action can, however, 
be brought only for the precise goods identi­
fied in the registration.

For a long time the rights of a trademark 
could not be transferred separately from the 
business to which it was attached. Now, how­
ever, because trademarks are deemed prop­
erty, they may be sold, inherited, or leased, 
as long as such a transfer of rights does not 
deceive the public. In most countries a pub­
lic notice of such a transfer must be given. 
A common form of transfer is international 
licensing, whereby a trademark holder allows 
the use of his mark in a foreign country for 
a fee. Often in such instances the foreign li- 
censee must meet certain product quality re­
quirements so that his use of the mark does 
not deceive the consumer.
There are some instances in which the right 

of trademark may be lost. The two most se­
rious reasons for loss of trademark are the 
failure to use a registered trademark and the 
use of a trademark that becomes a generic 
term. In many countries if a trademark is not 
used within a certain number of years, the 
rights of protection of the mark are forfeited. 
In the United States when a trademark be­
comes a generic term in the public’s mind 
(such as Aspirin, Kleenex, or Linoleum) the 
courts may decide that the trademark holder 
no longer has rights of protection. In Britain 
those in the product’s trade rather than the 
general public are consulted as to whether or 
not the term has become generic. In other 
countries the courts are not concemed if the 
mark is considered generic, and the original 
trademark holder retains all rights and privi­
leges of the mark.
Although each nation has its own trade­

mark law, there are increasingly multinational 
efforts to ease registration and enforcement 
practices. The first international agreement 
was the Paris Convention for the Protection 
of Industrial Property of 1883, which has 
been regularly revised ever since. It sets mini­
mum Standards for trademark protection and 
provides similar treatment for foreign trade­
mark holders as for nationals. Approximately 
100 countries are party to the Paris Con­
vention. Uniform trademark laws have been 
enacted by the African Intellectual Property 
Organization in 13 French-speaking African 
countries, the Andean Common Market in 
Colombia, Ecuador, and Pem, in the Benelux

and Scandinavian countries, and under the 
Central American Treaty on Industrial Prop­
erty (Costa Rica, El Salvador, Guatemala, and 
Nicaragua). In addition, nearly 30 countries 
(mostly European but including Morocco, Al­
geria, Vietnam, and North Korea) adhere to 
the Madrid Agreement, which provides for a 
single application process through filing in a 
central office located in Geneva.
Trades Union Congress ( t u c ) , national or­
ganization of British trade unions. Although 
it is the sole national trade union centre, 
three other related bodies also exist: the Scot­
tish Trades Union Congress, the Wales Trade 
Union Council, and the Irish Congress of 
Trade Unions (Northern Ireland Committee).
Founded in 1868, the TUC held periodic 

conferences as forums for the exposition of 
trade union principles. It gradually acquired 
a permanent staff and a certain limited range 
of powers and some limited authority over its 
member unions, which for the most part were 
autonomous. The TUC was composed almost 
exclusively of unions of skilled workers until 
1889, when it began to accept the first affil- 
iations of “new” or unskilled general unions. 
About the same time, growing demands of 
its members for militancy brought the setting 
up of two separate bodies: the General Fed­
eration of Trade Unions, founded in 1899 as 
an insurance fund for strikes, and the Labour 
Representation Committee, founded in 1900 
and in 1906 renamed the Labour Party. The 
latter first acted as a body for sponsoring can- 
didates for Parliament until after 1918, when 
it became a national political party. The TUC 
was drawn into close participation in the man­
agement of Britain’s World War II industries. 
TUC members also were prominent in the 
1960s and ’70s and had considerable voice in 
economic policy until 1979, the year of the 
rise to power of the Conservative Party un­
der Margaret Thatcher. The TUC was unable 
to rally the rank-and-file workers during the 
1980s, and major changes in economic policy 
further weakened the organization.
The TUC is affiliated with the International 

Confederation of Free Trade Unions (ICFTU), 
which it helped to found in 1949.
Tradescant, John (b. Aug. 4, 1608,
Meopham, Kent, Eng.—d. April 22, 1662, 
South Lambeth, near London), British nat­
uralist and son of Charles I’s naturalist and 
gardener, also John Tradescant, whom he suc­
ceeded in the same post. The son added to his 
father’s collection of natural history objects, 
ultimately forming a significant collection ac­
quired principally from Algiers and Virginia. 
After the younger Tradescant’s death, it was 
eventually given to an acquaintance, Elias 
Ashmöle. He in tum gave it to the University 
of Oxford in 1683, founding thereby the Ash- 
molean Museum, the first scientific museum 
in England established on a substantial basis. 
The Tradescant collection was the first collec­
tion of natural history objects of such quantity 
and quality assembled in England.
trading stamp, any of the printed stamps 
of value given as a premium by retail deal­
ers to Customers and redeemable for cash or 
merchandise from a trading stamp Company 
when accumulated in specified amounts. The 
retailer purchases the stamps from the trading 
stamp Company at a cost usually amounting 
to about 2 to 3 percent of total sales.

Trading stamps existed in the United States 
and Great Britain in the late 19th Century but 
did not become populär in the United States 
until the 1930s and in Great Britain until 
the 1960s. They also became well established 
in Japan during the 1960s. In some Compa­
nies stamps are redeemable for bank deposits, 
rather than merchandise.
The introduction of a stamp plan by one 

merchant may enable him to draw customers 
away from his competitors; if they respond
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with comparable plans, however, the efforts 
are likely to cancel each other out. The cost of 
the stamps is a merchandising expense, passed 
on to consumers through higher prices.
Trafalgar, Battle of (Oct. 21, 1805), naval 
engagement of the Napoleonic Wars, which 
established British naval supremacy for more 
than 100 years; it was fought west of Cape 
Trafalgar, Spain, between Cadiz and the Strait 
of Gibraltar. A fleet of 33 ships (18 French 
and 15 Spanish) under Admiral Pièrre de 
Villeneuve fought a British fleet of 27 ships 
under Admiral Horatio Nelson.
At the end of September 1805, Villeneuve 

had received orders to leave Cadiz, Spain, and 
land troops at Naples to support the French

The Battle of Trafalgar, positions at noon on Oct. 21, 
1805
From E B. Potter (ed.), Sea Power, A Naval History ©  1960; Prentice-Hall, 
Inc., Englewood Cliffs, N.J.

campaign in southem Italy. On October 19- 
20 his fleet slipped out of Cadiz, hoping to 
get into the Mediterranean Sea without giving 
battle. Nelson caught him off Cape Trafalgar 
on October 21.

Villeneuve ordered his fleet to form a single 
line heading north, and Nelson ordered his 
fleet to form two squadrons and attack Ville- 
neuve’s line from the west, at right angles. 
By noon the larger squadron, led by Admiral 
Cuthbert Collingwood in the Royal Sovereign, 
had engaged the rear (south) 16 ships of the 
French-Spanish line. At 11:50 am  Nelson, 
in the Victory, signaled his famous message: 
“England expects that every man will do his 
duty.” Then his squadron, with 12 ships, at­
tacked the van and centre of Villeneuve’s line, 
which included Villeneuve in the Bucentaure. 
The majority of Nelson’s squadron broke 
through and shattered Villeneuve’s lines in 
the pell-mell battle. Six of the leading French 
and Spanish ships, under Admiral Pierre Du- 
manoir, were ignored in the first attack and 
about 3:30 PM were able to tum about to aid 
those behind. But Dumanoir’s weak counter- 
attack failed and was driven off. Collingwood 
completed the destruction of the rear, and the 
battle ended about 5 pm . Villeneuve himself 
was captured; and his fleet lost 19 or 20 ships— 
which were surrendered to the British—and
14,000 men, of whom half were prisoners 
of war. Nelson was mortally wounded by a 
sniper, but when he died at 4:30 pm he was 
certain of his complete victory. About 1,500 
British seamen were killed or wounded, but 
no British ships were lost. Trafalgar shattered 
forever Napoleon’s plans to invade England.
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Trafalgar Square, plaza in the City of West- 
minster, Greater London, named for Lord 
Nelson’s naval victory (1805) in the Battle 
of Trafalgar. The square is dominated by 
Nelson’s Column (1840-43), a 185-foot- (56- 
metre-) high monument to Lord Nelson that 
includes a 17-foot- (5-metre-) high statue of 
him by E.H. Baily. At the corners of the 
column’s plinth are four lions sculptured by 
Sir Edwin Landseer. Trafalgar Square was 
constructed in between the 1820s and ’40s, 
and it is the site of the National Gallery and 
the Church of St. Martin-in-the-Fields. Tradi­
tions associated with Trafalgar Square include 
political rallies and, each December, nightly 
caroling and the erection of a large Christmas 
tree sent from Norway.
traffic control, supervision of the movement 
of people, goods, or vehicles to ensure effi­
ciency and safety.

A brief treatment of traffic control follows. 
For full treatment, see macropaedia: Trans­
portation.

Concern with Controlling traffic has arisen 
whenever people and their vehicles have be­
come concentrated. Thus, as the volume of 
wheeled traffic increased in ancient Rome, 
restrictions had to be put on the number of 
vehicles and where they could be operated. By 
the 17th Century many European cities had 
prohibited parking on some streets and had 
established one-way streets.

Traffic on roads and in the air has become 
of paramount concern because of the tremen- 
dous increase in the use of motor vehicles and 
aircraft since World War II. In both instances 
government regulation—i.e., what kind of ve­
hicles and craft may be operated, who may 
operate them, and how they are to be oper­
ated—provides a fundamental form of con­
trol.

In the early days of automobiles there was 
little concern for regulating traffic, as there 
were only a few vehicles and speeds were 
low. The number of vehicles increased dra- 
matically in the early 20th Century, however, 
and their speeds increased as more powerful 
engines were used and as better roads were 
built. A system of traffic-control devices was 
devised that included regulatory devices, such 
as traffic signals and prohibitory and manda- 
tory signs; warning devices, to alert drivers 
of hazardous or unusual road conditions; and 
guidance devices, to give drivers route and 
other pertinent information.

Control of air traffic is considerably more 
difficult because it must be done for craft 
moving at much higher speeds within a three- 
dimensional framework. The most important 
objective is to ensure that safe distances are 
maintained between aircraft. The primary area 
of concem is in and around airports; the sky 
around them is called controlled airspace.
The first systematic attempt to regulate traf­

fic on a large scale took place on railroad lines. 
As the use of trains became widespread, it 
became obvious that some method of control 
was needed to keep trains heading in opposite 
directions off of the same track and to main­
tain safe intervals between trains heading in 
the same direction.

The first attempts at interval control, by run­
ning trains on timed schedules, was only par- 
tially successful. The development of the block 
system, in which portions of track (blocks) 
were controlled by signalmen in communica- 
tion with each other by telegraph, permitted 
train operators to leam of track conditions 
as the train advanced from block to block. 
Colour light signals activated automatically 
by electric relays in the track greatly reduced 
potential for human error and allowed traffic 
to run more smoothly. An important mod­
em innovation is the moving-block System,

in which a moving zone, based on speed, is 
maintained by electronic equipment that au­
tomatically adjusts the speed of the train when 
it enters the zone of another train.

Harbours and their approaches and inland 
canals and rivers are the areas of greatest 
concern in water-traffic control. The primary 
methods of control include marking hazardous 
areas on charts and with lights, sound signals, 
and buoys; creating shipping lanes in areas 
of heavy traffic; standardizing forms of com- 
munication and of collision avoidance; and 
establishing agencies to check and to certify 
vessels for seaworthiness.
Trafford, district (borough) in the Southwest 
of the metropolitan area of Greater Man­
chester, England, bordering Cheshire. It covers 
41 square miles (106 square km). The name 
Trafford is well known for the Trafford Park 
Industrial Estate and for Old Trafford, home 
of both the Lancashire County Cricket Club 
and the Manchester United Football Club.

The early industrial growth of the district 
was stimulated by the building in 1761 of the 
Bridgewater Canal, which runs north through 
Trafford Park and Southwest through Stret- 
ford, Sale, and Altrincham. Development ac- 
celerated after 1894 with the completion of 
the Manchester Ship Canal, which forms the 
westem boundary of the district. This made 
Manchester a port and provided the impe- 
tus for the development of the Trafford Park 
Industrial Estate, a centre for manufacturing, 
engineering, and storage and distribution. Of­
fice development is also expanding. Parts of 
the district near Cheshire have served as res­
idential suburbs for Manchester businessmen 
since the 19th Century. Pop. (1986 est.) 216,- 
300.
tragedy, see under descriptive word (e.g., 
domestic tragedy; revenge tragedy; Senecan 
tragedy), except as below.
tragedy, branch of drama that treats in a 
serious and dignified style the sorrowful or 
terrible events encountered or caused by a 
heroic individual. By extension the term may 
be applied to other literary works, such as the 
novel.
A brief treatment of tragedy follows. For full 

treatment, see macropaedia: Literature, The 
Art of.

The origins of the tragic form are Greek, as 
are those of the term itself, meaning “goat- 
song” and possibly referring originally to the 
sacrifice of a goat in the Vegetation and fer­
tility rituals associated with the god Dionysus, 
in whose honour tragedies were performed. 
The starkly universal themes of tragedy, the 
Problems and conditions of life lived under 
the shadow of death and disaster, may be 
connected with the seasonal rhythms of life, 
decay, death, and rebirth. To begin with, 
it seems, these mysteries were celebrated in 
movement and song by a choms. Later an 
individual emerged from the choms to engage 
in dialogue with it. Aeschylus is credited with 
the innovation of isolating a second speaker 
so that dialogue between characters became 
possible. By the time of Sophocles and Euripi- 
des it had become customary for up to three 
characters to appear on stage at once.

The materials of Greek tragedy were drawn 
from familiär myths of gods and men found 
in the works of Homer and elsewhere, so 
that the dramatic interest was less in the 
story than in the presentation of the changing 
awareness and responses of those involved, 
including the choms. Major events tended 
to happen offstage and to be reported and 
commented on rather than presented directly. 
The plot, as in Sophocles’ Oedipus the King, 
often tracés the stages by which the hero or 
heroine becomes involved in an intolerable 
yet ultimately inescapable Situation, prompted 
by will or circumstance, fatal ignorance, or 
binding Obligation, but confronted in the end

by the workings of an inexorable fate that 
ensures an unhappy outcome. The experience 
of ordeal is not wholly negative, however, 
for it may disclose unsuspected dimensions of 
human grandeur and dignity in extreme cir- 
cumstances.

Roman adaptations of Greek tragedy, partic­
ularly by Seneca, tended toward violent Sen­
sation and declamatory rhetoric, qualities that 
were taken up in Elizabethan tragic drama. 
For Chaucer and the European Middle Ages, 
tragedy came to mean simply the edifying ac­
count of how a great man’s fortunes altered 
from initial prosperity to final wretchedness. 
But the new adventurous spirit of Elizabethan 
England, with its voyages of discovery and 
fascination with the rewards and perils of in­
dividual achievement, produced a frequently 
bombastic neo-Senecan “tragedy of blood,” of 
which Thomas Kyd’s The Spanish Tragedie 
(c. 1589) is an example. Christopher Mar- 
lowe’s Tamburlaine (1587) and Doctor Fau- 
stus (c. 1588) introduced the overambitious 
hero, awe-inspiring in his ambition and mag­
nificent even in his fall. Shakespearean tragedy 
incorporates elements of the drama of the time 
but goes further in presenting an imaginative 
vision of evil and of the resources with which 
man confronts it in his extremity. By taking 
a prominent but imperfect public figure as 
tragic hero—King Lear or Hamlet, Prince of 
Denmark—Shakespeare contrived to involve 
a whole social and political order in the deeds 
and misfortunes of the protagonist.

Seventeenth-century French classical tragedy, 
unlike Elizabethan tragedy, self-consciously 
retumed both to the legendary subject matter 
and to the highly conventionalized unities of 
time, place, and action attributed to Greek 
tragedy by Aristotle and later critics. The gods 
of the Greek pantheon became literary and 
conventional in the theatre of Racine and 
Corneille, but the sense of tragic necessity re­
mained so that individuals, often confronted 
with intolerable choices such as that between 
love and duty, were shown to have achieved 
the heights of human dignity even in keen 
personal anguish.

A new kind of tragedy emerged in northern 
Europe in the 19th Century. Unlike earlier 
tragedies, the plays of Henrik Ibsen, August 
Strindberg, and Anton Chekhov were written 
in prose rather than formal verse and dealt 
with painful contemporary situations. Ibsen 
explored individual frustration, particularly 
when an unusually perceptive character falls 
victim to hereditary blight or the constric- 
tipns and corruptions of society against which 
he has sought to protest. Strindberg explored 
compulsive but destructive sexuality, while 
Chekhov examined the boredom and empti- 
ness of privileged lives in a decaying social 
order.
Tragedy in its füllest dimensions was rarely 

conspicuous in 20th-century drama, though 
the American playwright Eugene O’Neill wrote 
many undeniably successful tragedies. Tragedy 
did assume prominence in another literary 
form, that of the novel. Such important nov- 
elists as Fyodor Dostoyevsky, Thomas Hardy, 
Joseph Conrad, and William Faulkner wrote 
books that unmistakably recall the values of 
the tragic tradition. But by the late 20th Cen­
tury, despite the unimagjnable evils of World 
War II that might have inspired tragic drama 
and despite moving explorations of human 
loneliness and desolation in the postwar the­
atre, tragedy was thought by many to be a 
moribund literary form.
tragic flaw (drama): see hamartia.
tragicomedy, dramatic work incorporating 
both tragic and comic elements. When coined 
by the Roman dramatist Plautus in the 2nd 
Century bc, the word denoted a play in which 
gods and men, masters and slaves reverse the 
roles traditionally assigned to them, gods and 
heroes acting in comic burlesque and slaves



adopting tragic dignity. This startling innova­
tion may be seen in Plautus’ Amphitryon.

In the Renaissance, tragicomedy became a 
genre of play that mixed tragic elements into 
drama that was mainly comic. The Italian 
writer Battista Guarini defined tragicomedy 
as having most of tragedy’s elements—e.g., 
a certain gravity of diction, the depiction 
of important public events, and the arousal 
of compassion—but never carrying the ac­
tion to tragedy’s conclusion, and judiciously 
including such comic elements as low-born 
characters, laughter, and jests. Central to this 
kind of tragicomedy were danger, reversal, 
and a happy ending. Despite its affront to 
the strict Neoclassicism of the day, which 
forbade the mixing of genres, tragicomedy 
flourished, especially in England, whose writ­
ers largely ignored the edicts of Neoclassicism. 
John Fletcher pro vides a good example of the 
genre in The Faithful Shepherdess (c. 1608), 
itself a reworking of Guarini’s II pastor fido, 
first published in 1590. Nineteenth-century 
Romantic writers espoused Shakespeare’s use 
of tragicomedy in the belief that his plays 
closely mirrored nature, and they used him as 
a model for their works. The dramas of Georg 
Büchner, Victor Hugo, and Christian Dietrich 
Grabbe reflect his influence.

With the advent of realism later in the 19th 
Century, tragicomedy underwent yet another 
revision. Still intermingling the two elements, 
comic interludes now highlighted the ironie 
counterpoints inherent in a play, making the 
tragedy seem even more devastating. Such 
works as Henrik Ibsen’s Ghosts (1881) and 
The Wild Duck (1884) reflect this technique. 
George Bemard Shaw said of Ibsen’s work that 
it established tragicomedy as a more mean- 
ingful and serious entertainment than tragedy. 
Modem tragicomedy is sometimes used syn- 
onymously with Absurdist drama, which sug- 
gest that laughter is the only response left to 
man when he is faced with the tragic empti- 
ness and meaninglessness of existence. Exam­
ples of this modem type of tragicomedy are 
Samuel Beckett’s Endgame (1958) and Harold 
Pinter’s The Dumb-Waiter (I960).
Traherne, Thomas (b. 1637, Hereford, 
Eng.—d. 1674, Teddington), last of the mys­
tical poets of the Anglican clergy, which 
included most notably George Herbert and 
Henry Vaughan.

The son of a shoemaker, Traherne was ed­
ucated at the University of Oxford, ordained 
in 1660, and was presented in 1661 to the 
living of Credenhill, which he held until 1674. 
From 1669 to 1674 Traherne lived in London 
and Teddington, serving as chaplain to Sir 
Orlando Bridgeman, lord keeper from 1667 
to 1672.

The only work by Traherne published dur­
ing his lifetime was Roman Forgeries (1673). 
His Christian Ethicks appeared posthumously 
in 1675, and his Thanksgivings in rhythmi- 
cal prose were published anonymously as A 
Serious and Patheticall Contemplation of the 
Mercies of God in 1699. The greater part 
of Traheme’s poetry and his prose medita- 
tions remained unknown until their recov­
ery in modem times. The chance discovery 
in 1896 in a London Street bookstall of 
the manuscripts of Traheme’s Poetical Works 
(published 1903) and his Centuries ofMedita- 
tions (published 1908) created a literary Sensa­
tion. The manuscript of Poems of Felicity was 
subsequently found in the British Museum 
and published in 1910; other manuscripts 
were discovered later.

As a poet Traherne possessed originality of 
thought and intensity of feeling, particularly 
in his mystical evocations of the joy and in- 
nocence of childhood, but he lacked discipline 
in his use of metre and rhyme. Indeed, his 
poetry is overshadowed by the prose work 
Centuries of Meditations, in which he instructs 
an acquaintance in his personal philosophy of

“felicity”; the latter was based on Traheme’s 
Christian training, his retention of vivid im- 
pressions of the wonder and joy of childhood, 
and his desire to regain that sense in a mature 
form.
Trail, city and metropolitan area, southeast- 
em British Columbia, Canada. It lies along 
the Columbia River at the mouth of Trail 
Creek, adjacent to Rossland, in the Selkirk 
Mountains, and just north of the U.S.-Canada 
border and the state of Washington.

The modem city’s economy rests almost en­
tirely on the mining and smelting of metals 
(especially silver, zinc, and lead) and on the 
production of Chemicals and fertilizers, with 
food processing and sawmilling important as 
secondary industries. Trail’s mining Operation 
eventually evolved into the Consolidated Min­
ing and Smelting Company of Canada, Ltd.

Trail, on the Columbia River, British Columbia
Bob and Ira Spring— EB Inc.

(Cominco). Inc. city, 1910. Pop. (1986) city, 
7,948; metropolitan area, 20,257.
Trail of Tears, a forced migration under- 
taken by the Cherokee {q.v.) Indians of the 
eastem United States in 1838-39.
trailing arbutus, also called ground  lau-
REL, WINTER PINK, Or MAYFLOWER (Epigaea 
repens), trailing plant, of the heath family 
(Ericaceae), native to sandy or boggy, acid 
woodlands of eastem North America. It has 
oblong, hairy evergreen leaves 2-6 cm (0.75- 
2.5 inches) long. The highly fragrant white, 
pink, or rosy flowers have a five-lobed corolla 
(the petals, collectively) and grow in dense 
clusters. Trailing arbutus grows in shady wild- 
flower gardens.

Trailing arbutus ( E p i g a e a  r e p e n s )

Karl Maslowski
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Traill, Catherine Parr, nie strickland 
(b. Jan. 9, 1802, London—d. Aug. 29, 1899, 
Lakefield, Ont., Can.), nature writer who, in 
richly detailed descriptions of frontier life, was 
one of the first to praise the beauties of the 
Canadian landscape.

Traill, a writer of children’s books in England, 
emigrated to the wildemess of Upper Canada 
(now Ontario) in 1832 with her husband 
and her sister, the writer Susanna Strickland 
Moodie. The Backwoods of Canada (1836), 
which was based on a series of letters written 
to her mother in England, was the forerunner 
of the Canadian nature essay. This book was 
followed by The Female Emigrant’s Guide, 
and Hints on Canadian Housekeeping (1854)

and The Canadian Settlers’ Guide (1860), en- 
tertaining and practical narratives of frontier 
life. Also a naturalist, Traill wrote Canadian 
Wild Flowers (1869), Studies of Plant Life 
in Canada (1885), and Pearls and Pebbles 
(1895), on birds and animals. She introduced 
the animal story for children into Canadian 
literature with the publication of Afar in the 
Forest (1869). Like her nature writings, these 
stories abound in lyrical descriptions of the 
fields and forests.
Traill, Thomas Stewart (b. Oct. 29, 1781, 
Kirkwall, Orkney, Scot.—d. July 30, 1862, 
Edinburgh), Scottish professor of medical ju­
risprudence at Edinburgh University from 
1832, who was editor of the eighth edition of 
Encyclopcedia Britannica.

Traill graduated from Edinburgh University 
(1802) and for 30 years practiced medicine in 
Liverpool, where he helped to found, and was 
secretary of, the Literary and Philosophical 
Society and also devoted time to establish- 
ing the Royal Institution and the Mechanics 
Institution. On his retum to Edinburgh he 
was chosen by Britannica proprietor Adam 
Black to edit the eighth edition. The first 
volume appeared just before Traill became 
president (December 1852) of the Edinburgh 
Royal College of Physicians. Traill’s articles 
for Britannica included, among other contri­
butions, “Medical Jurisprudence” and “Light 
and Heat.”
Trailok, also called borommatrailokanat 
(b.1431, Ayutthaya, Siam [now Phra Nakhon 
Si Ayutthaya, Thailand]—d. 1488, Phitsanu- 
lok), eighth king of Siam (1448-88), who 
established a centralized political and admin­
istrative system, the outlines of which lasted 
until the late 19th Century.
Trailok’s father, King Borommaracha II 

(1424-48), named him heir apparent in 1438, 
and even as a small boy he was named the
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king’s deputy in the important northern city 
of Phitsanulok. Though only an adolescent 
when he came to the throne, he proved to 
be an energetic leader and administrator. Un­
der the pressure of constant warfare against 
the Thai kingdom of Lan Na (later Chiang 
Mai) in the north, he greatly strengthened the 
central administration. He formalized the di­
vision of responsibilities among one military 
and five civilian departments: provincial ad­
ministration, Capital administration, finance, 
lands and agriculture, and justice and the royal 
household. He further stabilized the structure 
of Thai society by assigning all officials and all 
his subjects a numerical rank (sakdi na) no- 
tionally expressed in terms of units of land— 
from 4,000 acres for the highest minister down 
to 10 acres for the humblest freeman—thus 
making explicit the relative status of every- 
one in the kingdom. Similarly, he ranked the 
provinces in four classes and clarified hierar- 
chical relations amongst them. In 1468 he is­
sued a palatine law that defined the succession 
to the throne and the status and obligations 
of princes and officials.

Throughout his reign, warfare with Lan Na 
continued. After Lan Na captured the Capital 
city of Sawankhalok in 1460, Trailok moved 
his base of operations to Phitsanulok (1463) 
in order to direct the war from a more for­
ward position. He extended Siamese influence 
southward into the Malay Peninsula and, ac­
cording to a disputed account in the chron­
icles, captured the Malay city of Melaka in 
1455.
train oil: see whale oil.
trainer, in military aviation, an airplane de­
signed to prepare pilots to operate advanced 
aircraft effectively. The complicated modem 
military airplane requires a high degree of 
skill on the part of pilots. Military training 
programs commonly make use of a single- 
engine aircraft for primary training phases, 
with twin-jet trainers for transition stages.

Primary training airplanes are generally of 
simplified construction, with a minimum of 
complicated equipment. The transition train­
ers are considerably more complicated. They 
are fast and highly manoeuvrable and can be 
fitted with a variety of complicated equipment 
found also in combat types.
Training in navigation is generally given on 

a dass basis, in which groups of students are 
taken aloft in a “flying classroom,” usually a 
twin-engined transport airplane containing a 
number of navigator’s stations at which each 
student can make his own observations and 
computations while in the air.

Because the use of high-speed, high- 
performance military airplanes for training 
purposes is expensive, difficult, and danger- 
ous, a great deal of pilot and crew training is 
done in flight simulators (q.v.).
training, transfer of, the effects of having 
leamed one activity on an individual’s execu- 
tion of other activities.

A brief treatment of transfer of training fol­
lows. For füll treatment, see macropaedia: 
Leaming and Cognition, Human.

Three basic types of transfer of training are 
possible: positive, negative, and zero (neutral). 
Positive transfer occurs when a previously 
acquired skill enhances the performance or 
acquisition of a new one. An example of pos­
itive transfer of training is the ability to apply 
fluency in one Romance language to the ac­
quisition of another. Conversely, a previously 
acquired skill may have detrimental effects on 
the attempt to master a new one, which is 
considered negative transfer. In the case of 
zero transfer, possessing one skill has a mini­
mal effect on leaming another.

Psychologists determine the transfer of train­
ing by comparing two groups of people, one 
of which previously has acquired a specific 
skill, and one of which has not. A criterion 
of a certain level of performance is set for the 
acquisition of the new skill, and the amount 
of rehearsal required by each group to reach 
the criterion is compared.

One factor that appears to be important in 
transfer of training is whether some behaviour 
needed for the previously learned skill must 
be abolished to master the new one. This is 
illustrated by studies of paired-associate leam­
ing, in which people are required to respond 
to the presentation of one word, the stim­
ulus, with another word, the response (e.g., 
“hope-fortress”). People who have not previ­
ously been taught any other associations to 
the stimulus learn the response more quickly 
than people who have (e.g., learned “hope- 
charity”). Thus, if a previously acquired re­
sponse must be extinguished, negative transfer 
occurs.

Another important factor is the similarity be­
tween components of two abilities. If the com­
ponents are similar and each of them must 
be utilized differently for the new and old 
skill, negative transfer results. Using paired- 
associate learning once again as an example, 
memorizing the pair “hope-fortress” will later 
impede producing, in response to “faith”, a 
word dissimilar to “fortress” such as “river”.

Negative transfer of training may be caused 
by a skill that has been obtained either before 
or after the capacity under investigation. If 
learning a new task interferes with the pro­
duction of a skill acquired earlier, retroactive 
inhibition has taken place. Conversely, when 
a learned skill impairs the competence of an­
other learned later, proactive inhibition has 
occurred. See inhibition.
Trajan, Latin in füll caesar divi nervae
FILIUS NERVA TRAIANUS OPTIMUS AUGUSTUS,
also called (a d  97-98) caesar nerva tra- 
ianus GERMANicus, original name marcus 
ulpius traianus (b. Sept. 15?, ad  53, Italica, 
Baetica—d. Aug. 8/9, 117, Selinus, Cilicia), 
Roman emperor (ad  98-117), the first to be 
born outside Italy. He sought to extend the 
boundaries of the empire to the east (notably 
in Dacia, Arabia, Armenia, and Mesopota­
mia), undertook a vast building program, and 
enlarged social welfare.

Origins and early career. Marcus Ulpius 
Traianus was bom in the Roman province of 
Baetica, southem Spain. Although his ances- 
tors, whether or not original settlers, were un- 
doubtedly Roman, or at least Italian, they may 
well have intermarried with natives. While his 
family was probably well-to-do and prominent 
in Baetica, his father was the first to have a 
career in the imperial service. He became a 
provincial govemor and in 67-68 comman­
der of a legion in the war the future emperor 
Vespasian was conducting against the Jews. 
In 70, Vespasian, by then emperor, rewarded 
him with a consulship and a few years later 
enrolled him among the patricians, Rome’s 
most aristocratie group within the senatorial 
dass. Finally, he became govemor, succes- 
sively, of Syria and Asia.
Although there is little documentation of 

Trajan’s early life, presumably the future em­
peror grew up either in Rome or in vari­
ous military headquarters with his father. He 
served 10 years as a legionary staff tribune. In 
this capacity he was in Syria while his father 
was govemor, probably in 75. He then held 
the traditional magistracies through the prae- 
torship, which qualified him for command of 
a legion in Spain in 89. Ordered to take his 
troops to the Rhine to aid in quelling a revolt 
against the emperor Domitian by the govemor 
of Upper Germany, Trajan probably arrived 
after the revolt had already been suppressed 
by the govemor of Lower Germany. Trajan 
clearly enjoyed the favour of Domitian, who

in 91 allowed him to hold one of the two 
consulships, which, even under the empire, 
remained most prestigious offices.

When Domitian had been assassinated by a 
palace conspiracy on Sept. 18, 96, the con- 
spirators had put forward as emperor, and 
the Senate had welcomed, the elderly and in- 
noeuous Nerva. His selection represented a 
reaction against Domitian’s autocracy and a 
return to the cooperation between emperor 
and Senate that had characterized the reign 
of Vespasian. Nevertheless, the imperial guard 
(the praetorian cohorts) forced the new em­
peror to execute the assassins who had secured 
the throne for him. There was also discontent 
among the frontier commanders.

Therefore, in October 97, Nerva adopted as 
his successor Trajan, whom he had made gov- 
ernor of Upper Germany and who seemed 
acceptable both to the army commanders and 
to the Senate. On Jan. 1, 98, Trajan en­
tered upon his second consulship as Nerva’s 
colleague. Soon thereafter, on January 27 or

Trajan, detail of a marble bust; in the 
British M useum
By courtesy of the trustees of the British Museum

28, Nerva died, and Trajan was accepted as 
emperor by both the armies and the Sen­
ate. Before his accession, Trajan had married 
Pompeia Plotina, to whom he remained de­
voted. As the marriage was childless, he took 
into his household his cousin Hadrian, who 
became a favourite of Plotina.

Domestic policies as emperor. Trajan dei- 
fied Nerva and included his name in his im­
perial title. In 114 he placed before his title 
Augustus the adjective Optimus (Best). This 
was undoubtedly intended, by recalling the ep- 
ithets Optimus Maximus, applied to Jupiter, 
to present Trajan as the god’s representative 
on earth. Trajan listed after his names the 
republican powers and offices bome by his 
predecessors. To this traditional sequence he 
added, but only in the provinces, proconsul, 
a title that indicated a military command. Al­
though the emperor Augustus, whose power 
had rested on control of the armies, had 
avoided any Suggestion of the military basis 
of his control, after a Century of imperial 
rule, such a title probably caused no offense, 
particularly when avoided in Italy and Rome, 
which had traditionally been exempt from the 
presence of legions or of military commands. 
Thus Trajan’s formula followed the pattem 
set by his predecessors, and his slight changes 
and additions need not be regarded as evi­
dence for an autocratie view of his position.

Despite his outward “constitutionality,” Tra­
jan was in fact a much more positive mier 
than Nerva had been during his short reign. 
Instead of retuming to Rome at once to ac­
cept from the Senate the imperial powers, he 
remained for nearly a year on the Rhine and 
Danube, either to make preparations for a 
coming campaign into Dacia (modem Tran­
sylvania and Romania) or to ensure that disci­
pline was restored and defenses strengthened. 
He sent orders to Rome for the executiön of 
the praetorians who had forced Nerva to ex­
ecute the conspirators who had brought him



to the throne. He gave the soldiers only half 
the cash gifts customary on the accession of a 
new emperor, but in general, he dealt fairly, 
if strictly, with the armies.

When he retumed to Rome in 99, he be- 
haved with respect and affability toward the 
Senate. He was generous to the populace of 
Rome, to whom he distributed considerable 
cash gifts, and increased the number of poor 
citizens who received free grain from the state. 
For Italy and the provinces, he remitted the 
gold that cities had customarily sent to em­
perors on their accession. He also lessened 
taxes and was probably responsible for an in­
novation for which Nerva is given credit— 
the institution of public funds (alimenta) for 
the support of poor children in the Italian 
cities. Such endowments had previously been 
established in Italy by private individuals, no­
tably by Trajan’s close friend, the orator and 
statesman Pliny the Younger, for his native 
Comum (modern Como) in northern Italy.

For the administration of the provinces, 
Trajan tried to secure competent and hon­
est officials. He sent out at least two spe­
cial governors to provinces whose cities had 
suffered financial difficulties. One was Pliny 
the Younger, whom he dispatched to Bithy- 
nia-Pontus, a province on the northern coast 
of Asia Minor. The letters exchanged between 
Pliny and Trajan during the two years of Pli- 
ny’s governorship are preserved as the lOth 
book of his correspondence. They constitute a 
most important source for Roman provincial 
administration.
In one exchange, Pliny asked Trajan how he 

should handle the rapidly spreading sect of 
Christians, who, refusing to conform to nor­
mal religious practices, suffered from great un- 
popularity but were, as far as Pliny could see, 
harmless. In his reply, a model of judicious- 
ness, Trajan advised Pliny not to ferret out 
Christians nor to accept unsupported charges 
and to punish only those whose behaviour was 
ostentatiously recalcitrant. Clearly in Trajan’s 
time the Roman government did not yet have 
(and, indeed, was not to have for another Cen­
tury) any policy of persecution of the Chris­
tians; official action was based on the need 
to maintain good order, not on religious hos- 
tility. The correspondence also illustrates the 
wasteful expenditure of cities on lavish build­
ings and competition for municipal honours, 
an indication that the finances of the empire 
were already beginning to show inflationary 
trends.

Trajan undertook or encouraged extensive 
public works in the provinces, Italy, and 
Rome: roads, bridges, aqueducts, the reclama- 
tion of wastelands, the construction of har- 
bours and buildings. Impressive examples sur­
vive in Spain, in North Africa, in the Balkans, 
and in Italy. Rome, in particular, was en- 
riched by Trajan’s projects. A new aqueduct 
brought water from the north. A splendid 
public bathing complex was erected on the 
Esquiline Hill, and a magnificent new forum 
was designed by the architect Apollodorus of 
Damascus. It comprised a porticoed square in 
the centre of which stood a colossal equestrian 
statue of the Emperor. On either side, the 
Capitoline and Quirinal hills were cut back for 
the construction of two hemicycles in brick, 
which, each rising to several stories, provided 
streets of shops and warehouses.

Behind the square was a public hall, or basil­
ica, and behind this a court flanked by libraries 
for Greek and Latin books and backed by 
a temple. In this court rose the still-standing 
Trajan’s Column, an innovative work of art 
that commemorated his Dacian Wars. lts cu- 
bical base, decorated with reliefs of heaps of 
captured arms, later received Trajan’s ashes. 
The column itself is encircled by a continuous 
spiral relief, portraying scenes from the two 
Dacian campaigns. These provide a commen- 
tary on the campaigns and also a repertory

of Roman and Dacian arms, armour, military 
buildings, and scenes of fighting. The statue 
of Trajan on top of the column was removed 
during the Middle Ages and replaced in 1588 
by the present one of St. Peter.
Military campaigns. Trajan’s civil accom- 

plishments were impressive but, except for 
the alimenta, not innovative. He is renowned 
chiefly for abandoning the policy, established 
by Augustus and generally adhered to by his 
successors, of not extending the Roman fron­
tiers. Despite his title Germanicus, his first 
year on the Rhine-Danube frontier was not 
marked by any major conquest.

In 101, however, he resumed the invasion of 
Dacia that Domitian had been forced to aban­
don by Decebalus, the country’s redoubtable 
king. In two campaigns (101-102 and 105— 
106), Trajan captured the Dacian Capital of 
Sarmizegethusa (modern Varhély), which lay 
to the north of the Iron Gate in western 
Romania; Decebalus evaded capture by sui­
cide. Trajan created a new province of Dacia 
north of the Danube within the curve of the 
Carpathian Mountains. This provided land for 
Roman settlers, opened for exploitation rich 
mines of gold and salt, and established a de­
fensive zone to absorb movements of nomads 
from the steppes of southem Russia.
Trajan’s second major war was against the 

Parthians, Rome’s traditional enemy in the 
east. The chronology of his campaigns is un- 
certain. In preparation for them, in 105/106, 
one of his generals annexed the Nabataean 
kingdom, the part of Arabia extending east 
and south of Judaea. Next, about 110, the 
Parthians deposed the pro-Roman king of Ar­
menia, whereupon, in 113/114, Trajan cam- 
paigned to reinstate him. In the following year 
(115) he annexed upper Mesopotamia and, in 
the same or next year, moved down the Tigris 
to capture the Parthian Capital of Ctesiphon. 
He reached the Persian Gulf, where he is said 
to have wept because he was too old to repeat 
Alexander’s achievements in India.
Death and succession. Late in 115, Trajan 

barely escaped death in an earthquake that 
devastated Antioch. In 116 revolts broke out 
both in the newly conquered territories and 
in Jewish communities in several of the east­
ern provinces. Trajan, discouraged and in ill 
health, left Antioch for Rome. He died, in 
his 64th year, at Selinus (modern Selindi) on 
the Southern coast of Asia Minor. His ashes 
were returned to Rome for a state funeral and 
burial in the base of his column. Just before 
his death was made public, it was announced 
that he had adopted Hadrian, who in 100 had 
married Trajan’s favourite niece.
Although Hadrian differed completely in 

temperament from Trajan and initially had 
not been advanced with any unusual speed, 
Trajan, a few years before his death, had made 
him govemor of Syria, where he was respon­
sible for the logistical support of the Parthian 
campaign. But Trajan did not then adopt him 
or give any indication of a choice of suc­
cessor. Hence contemporary gossip stamped 
the announcement of Hadrian’s last-minute 
adoption as a fiction put out by the empress 
Plotina, though it was probably a genuine 
deathbed decision.
Assessment. The lack of adequate historical 

sources for Trajan’s reign makes it difficult to 
give an estimate of his personality and policies. 
Although he has been regarded by some as 
having brought to the mie a provincial point 
of view, his upbringing had been in upper dass 
Roman circles and in the imperial administra­
tion. His portraits in busts and on coins show 
a very individual face, hair brushed forward, 
making him look “low browed,” whose large, 
strong features suggest a man of decision and 
action, not one of culture and thought like his 
successor, Hadrian.
By the opening of the 2nd Century, the em­

pire had become monarchical—whatever out-
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ward respect was paid by “good” emperors to 
the tradition of Augustus that the princeps, 
the “first man” in the state, was an agent of 
the Senate and Roman people. Trajan’s coins, 
inscriptions, and monuments emphasize his 
mission to bring happiness, security, equity, 
justice, and well-being to the empire. Pliny 
the Younger’s Panegyric of ad 100 portrays 
him as the ideal mier, the best and wisest 
of men who, most like the gods in character 
and intelligence, governs with the cooperation 
of other good men and in the service of the 
state. Possibly Pliny was holding up to Trajan 
a “mirror of the prince” to persuade him to 
conform to this characterization. In any case, 
Trajan, though confident of his personal abil- 
ities and ambitious for military glory, appears 
sincerely to have tried to maintain and im­
prove the commonwealth.

Later Romans, dazzled by Trajan’s achieve­
ments and buildings, regarded his reign as the 
apogee of the early empire. Under Hadrian, 
the historian Florus feit that the empire, senes- 
cent during the Ist Century, had been rejuve- 
nated by Trajan. In the 4th Century another 
historian, Eutropius, stated that the highest 
compliment that the Senate could pay to an 
emperor was to hail him as felicior Augusto, 
melior Traiano, “more fortunate than Augus­
tus, better than Trajan.” A medieval legend 
mentioned by Dante told how Trajan’s justice 
and pity toward a poor widow moved Pope 
Gregory the Great (c. 600) to pray success­
fully for Trajan’s admission to paradise. The 
modern Romanians claim, rightly or wrongly, 
descent from the Romans whom Trajan set­
tled in Dacia.

Modern historians differ in their judgments 
of Trajan both as a ruler and as a conqueror. 
Some think that he genuinely wished to gov­
ern in cooperation with the Senate; others, 
that behind a facade of constitutionality he 
was actually autocratie. Some hold that his 
Dacian campaigns redeemed the costly fi­
asco of Domitian’s defeat, brought the empire 
new revenues, and strengthened the Danubian 
frontier. Others regard his success as having 
been prepared by Domitian and his Parthian 
war as having overstrained the resources of 
the empire because of his megalomanie desire 
for military glory.

Certainly, despite the Dacian gold, the finan­
cial and general economie condition of the 
empire began during his reign to show signs of 
breakdown. Moreover, his operations on the 
northern and eastern frontiers brought no en- 
during peace. To the north, barbarian pressure 
increased throughout the following Century. 
Although Hadrian abandoned the eastern an- 
nexations, later emperors resumed without 
marked success the effort to conquer Parthia. 
Thus his reign may be taken either as the bril­
liant high noon of internal peace and external 
success or as a splendid sunset presaging the 
stormy midnight of the 3rd Century. (M.Ha.) 
b i b l i o g r a p h y . B.W. Henderson, Five Roman 
Emperors, ch. 8 (1927); Cambridge Ancient His­
tory, vol. 9, ch. 5-6 (1936), with bibliography; R. 
Syme, Tacitus, 2 vol., ch. 2, 4-5, 19-20 (1958); 
R. Paribeni, Optimus Princeps, 2 vol. (1926-27), 
in Italian, and W.H. Gross in Paulys Realencyclo- 
pädie der classischen Altertumswissenschaft, suppl. 
10, pp. 1035-1113 (1965), have not been super- 
seded. For further bibliographical references, see 
“Trajan,” and “Ulpius Traianus,” in the Oxford 
Classical Dictionary, 2nd ed., pp. 1088-1089, 1103 
(1970). P. von Rohden and H. Dessau, Proso- 
pographia imperii romani saec, vol. 3, articles 574 
and 575 (1898), on Ulpius Traianus and the Em­
peror, summarize in Latin the ancient evidence. 
See also: several essays in A. Piganiol and H. 
Terrasse (eds.), Les Empereurs romains dEspagne 
(1965); L. Rossi, Trajan’s Column and the Dacian 
Wars (1971); R. Syme, “The Fame of Trajan,” in 
Emperors and Biography (1971).
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Trajan’s Bridge, first bridge spanning the 
Danube River, built east of the Iron Gate 
Rapids at Turnu Severin by the Roman em­
peror Trajan (reigned 98 to 117 a d ) to guaran- 
tee the supply line of his legions in conquered 
Dacia. The engineer, probably Trajan’s lieu­
tenant, Apollodorus of Damascus, used timber 
arches mounted on masonry piers to span the 
0.5-mile- (800-metre-) wide stream. A Century 
and a half later the emperor Aurelian with- 
drew from Dacia and demolished the bridge,

Trajan’s Bridge, detail of Trajan’s Column, Rome
Alinari— Art Resource/EB Inc.

which is memorialized on Trajan’s Column in 
Rome. Its 170-foot (52-metre) spans were the 
longest built for more than a thousand years.
Trajan’s Column, monument erected ad  
106-113 by the Roman emperor Trajan that 
survives intact in the ruins of Trajan’s Forum 
in Rome. A marble column of the Roman 
Doric order, it measures 125 feet (38 me­
tres) high together with the pedestal, or base, 
within which there is a chamber that served as 
Trajan’s tomb. Originally the Column stood 
in the middle of a courtyard surrounded by 
galleries from which one could view at vari­
ous levels the spiral band (over 800 feet long 
and about 4 feet wide) covered with low-relief 
sculpture that forms a continuous narrative 
of the emperor’s two campaigns in Dacia. A 
spiral staircase is contained within the shaft’s 
interior, which measures 12 feet 2 inches in 
diameter. At first a bronze eagle had been 
placed on top of the column and then after 
Trajan’s death a bronze statue of the deceased 
emperor, which was replaced in 1588 by a 
statue of St. Peter.
Trakl, Georg (b. Feb. 3, 1887, Salzburg, Aus­
tria—d. Nov. 3, 1914, Krakow), Expressionist 
poet whose personal and wartime torments 
made him Austria’s foremost elegist of decay 
and death. He influenced Germanic poets af­
ter both world wars.

Moody and withdrawn, Trakl, son of an 
ironmonger, trained as a pharmacist at the 
University of Vienna (1908-10)—partly, per­
haps, to gain access to narcotics, for by 1913 
he was a confirmed addict. Other compulsions 
were an abnormal affection for his younger 
sister, Grete, and restless Wanderlust.
The patronage of a periodical publisher and 

of the philosopher Ludwig Wittgenstein, who 
secretly gave part of a patrimony, enabled 
Trakl to devote himself to poetry; he brought 
out his first volume in 1913. The following 
year he became a lieutenant in the army 
medical corps and, in Galicia, was placed in 
charge of 90 serious casualties whose agonies 
he, as a mere dispensing chemist, could hardly 
relieve. One patiënt killed himself while Trakl 
watched helplessly; he also saw deserters being 
hanged. He either attempted or threatened to 
shoot himself in the aftèrmath of these horrors

and was sent to a military hospital at Krakow 
for Observation. There he died of an overdose 
of cocaine, perhaps taken inadvertently.

Throughout his intense lyrics, lamentation 
for the present is infused with longing for the 
golden spirit of a pastoral past and for rebirth, 
and in his haunted imagery he sings of “the 
heart against a lonely sky.” A volume of se­
lected poems, translated into English by Lucia 
Getsi, was published in 1973.
Tralee (Irish: Strand of Li), urban district, 
county town (seat), and minor seaport at the 
head of Tralee Bay, County Kerry, Ireland. 
The earls of Desmond had their main cas­
tle at Tralee in the 14th and 15th centuries. 
There are remains of the castle wall and of 
a medieval Dominican abbey. The Catholic 
church, completed in 1870, is a large Gothic 
structure. Tralee, a bacon-curing centre and 
market town with textiles and light manufac­
turing, is the gateway to the Dingle peninsula 
and a busy tourist centre. Pop. (1981) 16,495.
Trallwng, Y (Wales): see Welshpool. 
tram: see streetcar.
tramp Steamer, one of the two principal 
types of merchant ships as classified by oper­
ating method (the other is the ocean liner). 
The tramp Steamer, in contrast to the liner, 
operates without a schedule, going wherever 
required to deliver its cargoes. The tramp is a 
descendant of the early merchant ships whose 
masters (who were also their owners) loaded 
them with cargo at home to seil abroad, 
and vice versa. Tramps are used mainly for 
carrying bulk Commodities or homogeneous 
cargoes in whole shiploads, with each voyage 
separately negotiated between the ship’s owner 
and the shipper, usually through a broker.
trampoline, an elevated, resilient webbed bed 
or canvas sheet supported by springs in a metal 
frame and used as a springboard for tum­
bling. Trampolining, or rebound tumbling, is 
an individual sport of acrobatie movements 
performed after rebounding into the air from 
the trampoline.

Although rebound tumbling has existed for 
centuries, it did not achieve wide popularity 
until the 20th Century, when it became a fea-

Trampoline tumbling competition
London Daily Express— Pictorial Parade/EB Inc.

tured attraction performed by circus acrobats. 
The modern sport was born in 1936 with the 
development of the present-day trampoline by 
U.S. gymnast George Nissen.

The first unofficial U.S. trampolining com­

petition took place in 1947, followed by the 
first official U.S. championships in 1954. 
The sport was included in the Pan-American 
Games for the first time in 1955. In 1962 the 
first open international trampolining event 
took place in West Germany, after which the 
first world championship was held in England 
in 1964. Immediately after the 1964 competi­
tion, officials from participating countries met 
to form the International Trampoline Associ­
ation, the sport’s worldwide governing body. 
In the United States the sport is regulated by 
the Amateur Athletic Union.

A competition consists of one compulsory 
and one optional routine, with the winners of 
those events performing another optional rou­
tine. Each routine is limited to eight contacts 
with the trampoline, with competitors scored 
on difficulty, executiön, and form. See Spott­
ing Record: Gymnastics.
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Tran d y n a s t y  (1225-1400), rulers of a king­
dom that successfully defended Vietnam from 
the Mongol armies and continued Vietnamese 
Penetration southward down the Indochinese 
Peninsula.

The Tran dynasty replaced the Later Ly dy­
nasty (1009-1225), which started the process 
of Vietnamese expansion south from the Red 
River region at the expense of the Indianized 
kingdom of Champa (q.v.). Shortly thereafter, 
Indochina was invaded by a Mongol army 
under the great conqueror Kublai Khan. The 
Tran dynastie Capital at Hanoi was sacked 
in 1257, but the Tran rulers repulsed this 
first Mongol invasion; and a united Vietnam- 
Champa effort repelled a second and third 
Mongol invasion in 1284 and 1287. After the 
elimination of the Mongol threat, the Tran re­
sumed pressure on Champa; in 1312 the Tran 
monarch Tran Anh Ton invaded Champa, 
captured its king, and made the country into 
a subject state.
Champa temporarily regained its indepen­

dence in 1326 and, under its great king Che 
Bong Nga (reigned 1360-90), even recovered 
its lost provinces. But, after Che’s death, the 
Tran again conquered the country, moving 
their Capital southward from Hanoi to Thanh 
Hoa in 1398 to reflect the shift in their terri­
tory- In 1400, however, a discontented general 
seized the Tran throne. Tran Partisans called 
in aid from the Chinese, who occupied the 
country. It was not until 1428 that the Chi­
nese were driven out and a new native dynasty 
restored.
Tran Hung Dao, original name trän  quoc 
tu a n , also called hung  dao vuong  (b. 
1229?—d. 1300, Van Kiep, Vietnam), fig­
ure of almost legendary proportions in Viet­
namese history, a brilliant military strategist 
who defeated Kublai Khan’s Mongol hordes 
and became a culture hero among modern 
Vietnamese; he is an object of worship in 
many rural areas, with many temples dedi­
cated to him.

The Vietnamese kingdom of Dai Viet first 
came under Mongol attack in 1253; when 
Kublai Khan demanded passage through the 
Red River territories to attack China from 
the south, Gen. Tran Hung Dao, in a rous- 
ing speech to his forces, called for national 
unity and persuaded his army to fight the 
in vaders. He issued a handbook of military 
arts, Binh-thu yeu-luoc, and in its preamble 
outlined the Confucian precepts of loyalty to 
the sovereign and patriotic obligations, sancti- 
fying warfare as a quasi-religious duty.
After some setbacks and indecisive victories, 

Hung Dao engaged the Mongol fleet, largely 
manned by Chinese, at the mouth of the Bach 
Dang River in 1288. Kublai Khan’s junks, 
lured by Hung Dao’s men, were ripped apart



by iron-tipped spears that had been implanted 
beneath the waters—a strategy borrowed from 
an earlier Vietnamese warrior, Ngo Quyen 
(939).
Tran Ninh, also spelled tranh  ninh  (Laos): 
see Xiangkhoang.
Trang, town, southem Thailand, on the 
Malay Peninsula. Trang is an inland town on 
the Trang River and is a centre for mbber 
production. A spur links Trang and the nearby 
port of Kantang to the Bangkok-Singapore 
railway. Its airport has scheduled flights to 
other southem Thai towns. Pop. (1983 est.) 
45,349.
tranh (musical instrument): see cheng.
Trani, Latin turenum , town and archiepisco- 
pal see, Bari province, Puglia (Apulia) region, 
southeastem Italy. It lies along the Adriatic 
Sea, northwest of Bari city. Trani originated 
as the Roman Turenum and flourished un­
der the Norman and Swabian (Hohenstaufen) 
kings of Sicily by means of its trade with the 
Middle East. Its Ordinamenta Maris (1063) is 
considered to be the first medieval maritime 
code of the Mediterranean Sea. The medieval 
part of the town is dominated by the cas­
tle, built (1233-49) by the Holy Roman em­
peror Frederick II; the 12th-century Ognissanti 
church; the Palazzo Caccetta (1458); and the 
splendid Romanesque-Apulian cathedral (be­
gun 1094) dedicated to St. Peregrinus (Nicola 
Pellegrino), a young Greek pilgrim who died 
at Trani and was canonized by Pope Urban 
II. Inland from the medieval section is the 
modem town, and to the southeast, extending 
as far as the Colonna peninsula, is the garden 
city, a much-frequented summer vacation re­
sort with an excellent beach.
Trani is noted for its wines (particularly 

moscato) and for its stone quarries. Marble is 
exported to Switzerland and Germany. There 
is also a fumiture industry and some fishing. 
Pop. (1984 est.) mun., 45,776.
Tranninh, Plateau du, English tran  ninh 
plateau (Laos): see Xiangkhoang, Plateau 
de.
tranquilizer, also spelled tranquillizer, 
Chemical compound used to reduce States of 
hyperactivity, anxiety, and tension.
A brief treatment of tranquilizers follows. 

For füll treatment, see macropaedia: Drugs 
and Dmg Action.

Most of the tranquilizers fall into four Chem­
ical classes: (1) alkaloids, of which the best 
known is reserpine; (2) phenothiazines, with 
chlorpromazine the oldest and best-known 
representative; (3) diphenylmethanes, includ­
ing benactyzine; and (4) propanediols, typified 
by meprobamate.

A number of tranquilizing substances have 
been purified from nature, as with the snake- 
root and Rauwolfta alkaloids; most have been 
synthesized in the laboratory, as chlorproma­
zine and meprobamate.

Except for the meprobamate-like group, all 
tranquilizers act upon the autonomie nervous 
system to cause changes in heart action, blood 
pressure, intestinal movements, skin colour, 
pupil size, etc., but these effects are not essen­
tial for the action on mental condition. Re­
serpine liberates a substance from the brain, 
the amine serotonin, which has a number 
of physiological effects on nerve and muscle 
cells. Chlorpromazine, which acts much like 
reserpine clinically, does not release serotonin, 
though it does decrease the action of the re­
lated epinephrine. Both reserpine and chlor­
promazine are tranquilizers, yet they render 
animals more sensitive to convulsions pro­
duced by strychnine or electric shock and 
can even initiate convulsive activity in certain 
deep portions of the brain.

Tranquilizers, in addition to their differences 
in mechanism, also act differently on mood 
and behaviour. Reserpine and chlorpromazine

render monkeys tranquil to handling, inactive, 
and unresponsive to a signal of an impending 
shock; meprobamate does not eliminate the 
conditioned responses or decrease their activity 
but has some taming action. In humans, also, 
chlorpromazine and reserpine quiet disturbed 
psychotic patients, while meprobamate has 
little effect; conversely, meprobamate seems 
more effective in relaxing neurotic tension, 
anxiety, and muscle spasm.
Although the effective tranquilizers give re­

liëf from certain psychotic and neurotic Symp­
toms, they do not produce eures. Chronic 
use may lead to addiction, toxicity, and other 
undesirable effects. Although the use of tran­
quilizers since the 1950s has revolutionized 
the management of mental patients, the wide 
and sometimes indiscriminate use of certain 
tranquilizers, in particular one known under 
its brand name, Valium, to relieve strain and 
worry by persons who are not mental patients 
can lead to dependence on the drug.
Trans-Alay Range, Russian zaalaysky  
khrebet, mountain range on the frontier of 
the Kirgiz and Tadzhik Soviet Socialist re- 
publics. It is the most northerly range of 
the Pamirs and extends for 150 miles (240 
km) east-west in an unbroken chain of snow- 
covered peaks between the lush summer pas- 
tures of the broad Alay valley to the north 
and the Muksu and Markansu valleys to the 
south. Its highest point is Lenin Peak, at 23,- 
406 feet (7,134 m). The total area of glacia­
tion is 554 square miles (1,436 square km). 
The Vegetation on the lower slopes is steppe 
and alpine pasture. The Osh-Khorog road, or 
Pamirs Highway, crosses the Kyzylart Pass, 
14,042 feet (4,280 m) in the eastem part of 
the range.
Trans-Canada Highway, world’s longest 
national road, extending east-west across the 
breadth of Canada for 4,860 miles (7,821 km), 
between Victoria (Vancouver Island, British 
Columbia) and St. John’s (Newfoundland). 
It passes through all 10 Canadian provinces, 
links many leading Canadian cities, and pro- 
vides access to important national and provin­
cial parks. Authorized by the Trans-Canada 
Highway Act (1949), it was dedicated Sept. 
3, 1962, at a ceremony in Rogers Pass in 
Glacier National Park, British Columbia. Not 
until 1965, however, when a 200-mile (320-

Trans-Canada Highway in Rogers P ass, Glacier 
National Park, British Columbia
Tourism Canada

kilometre) stretch was completed in New­
foundland, were motorists able to drive the 
fully paved route between the Pacific and At­
lantic coasts.
Trans-Himalayas, eastward continuation of 
the most northerly Himalayan ranges in the 
Southern part of the Tibet Autonomous Re­
gion, China, comprising an ill-defined moun­
tain area about 600 miles (1,000 km) long and 
140 miles (225 km) wide in the centre, nar- 
rowing to a 20-mile (32-kilometre) width at
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the east and west ends. The Trans-Himalayas 
are bounded by the ranges Kailas (South­
west), Alung (north), and Nien-ch’ing-t’ang- 
ku-la (Nyenchhen Thanglha; southeast) and 
by the Brahmaputra River (south). Unlike the 
main Himalayas, the mountains are not di­
vided by deep river gorges and lack a definite 
alignment. Passes average 17,500 feet (5,330 
m) in height, with the highest being Char- 
goding Pass (19,308 feet [5,885 m]). The first 
recorded European sighting of the mountains 
was that of Sven Hedin, a Swedish explorer, 
in 1906.
Trans-Siberian Railroad, Russian transsi-
BIRSKAYA ZHELEZNODOROZHN A Y A MAGIS- 
tral , major rail line of the Soviet Union 
linking European Russia with the Pacific coast 
across Siberia. Constmction began in 1891, 
the work starting simultaneously from the 
west (Moscow) and the east (Vladivostok) ter­
minals, a distance of 5,786 miles (9,311 km). 
By 1916 a line had been laid around Lake 
Baikal (to eliminate ferrying), in southeastem 
Siberia, allowing the entire joumey to be made 
without changing cars. The “Russia” express 
from Moscow now takes seven days to reach 
Vladivostok. The completion of the railroad 
marked the turning point in the history of 
Siberia, opening up vast areas to exploitation, 
settlement, and industrialization.
Trans World Airlines, Inc. (tw a), Ameri­
can airline with extensive routes in the United 
States and to Europe, the Caribbean, and the 
Middle East. Until 1950, TWA was known as 
Transcontinental & Westem Air, Inc. Trans 
World’s headquarters are in Mount Kisco, 
N.Y.

TWA was formed on July 16, 1930, in the 
amalgamation of divisions of Westem Air 
Express (founded 1925) and Transcontinental 
Air Transport (founded 1928). Westem Air 
Express had flown both mail and passengers 
in its first year of service between Los An­
geles and Salt Lake City, Utah (1926), and 
in 1930 TWA inaugurated coast-to-coast ser­
vice—Newark, N.J., to Los Angeles in 36 
hours with a stopover in Kansas City. In 1934 
Westem Air Express again became indepen­
dent (later to be called Westem Air Lines), but 
TWA continued as a transcontinental airline.

In 1946 TWA inaugurated international 
flights between New York City and Paris, 
quickly expanding by the 1950s to routes 
through Europe, the Middle East, Africa, and 
Asia. From 1969 to 1975 it operated transpa- 
cific services and was a round-the-world car­
rier, but in 1975 it suspended such services in 
a route-exchange with Pan American World 
Airways.

The financier and aviation pioneer Howard 
Hughes was the principal stockholder and 
guiding genius of TWA from 1939 until 1960- 
61, when he lost control of the airline to a 
group of Wall Street banks and financial insti­
tutions that had financed the purchase of jet 
aircraft for the airline. An antitrust suit was 
mixed in with the complex civil litigation, and 
the multiple litigation involved repeated court 
hearings, before which the reclusive Hughes 
refused to appear. In 1966 he sold his TWA 
shares for more than $500,000,000.

TWA reorganized itself under the owner- 
ship of a holding Company called Transworld 
Corp. in 1979, but Transworld sold TWA to 
the public in 1984 in the course of defending 
itself against a threatened hostile takeover. By 
then TWA was experiencing financial trou- 
bles, and in late 1985 the American investor 
Carl C. Icahn acquired the airline after a bit­
ter and protracted takeover battle that pitted 
him against Texas Air Corporation, a rival 
suitor bidding for TWA. In 1986 TWA bought 
Ozark Air Lines, Inc., a carrier with routes 
centred on the south-central United States.
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Transalpine Gaul, Latin gallia trans al- 
pin a , in Roman antiquity, the land bounded 
by the Alps, the Mediterranean, the Pyrenees, 
the Atlantic, and the Rhine. It embraced what 
is now France and Belgium, along with parts 
of Germany, The Netherlands, and Switzer­
land.

The Romans first ventured into Transalpine 
Gaul in 121 bc to subdue the Celtic tribes along 
the Mediterranean coast. All of Transalpine 
Gaul was annexed by Julius Caesar after the 
Gallic Wars (58-50 bc). Augustus later divided 
Transalpine Gaul into four provinces. Narbo- 
nensis, situated along the Mediterranean, be­
came a senatorial province with stronger cul­
tural and political ties to Italy than the rest of 
Gaul. The remaining territory was called Gal­
lia Comata; Augustus divided it into three im­
perial provinces—Belgica, Celtica, and Aqui- 
tania.
Transamazonian highway, Portuguese ro- 
dovia  transam azönica , system of paved 
and unpaved roads in Brazil that is designed 
to facilitate settlement and exploitation of the 
vast underpopulated Amazon River Basin. 
The system consists of several major parts: 
a 3,400-mile (5,100-kilometre) east-west seg­
ment from Recife, on the Atlantic coast, to 
Cruzeiro do Sui, on the Peruvian border; and 
two major north-south links: Rio de Janeiro- 
Brasilia-Porto Franco-Belém and Säo Paulo- 
Cuiaba-Santarém, further west.

The rapid pace of construction of this road 
system has raised serious questions about the 
preservation of the Amazon Rain Forest’s 
fragile ecology and of the region’s aboriginal 
Indian population in the face of the growing 
numbers of Brazilian farmers, loggers, and 
miners who now have access to the Amazon 
Basin. None of these fears, however, was ex- 
pected to alter Brazil’s determination to pro­
vide an outlet for its burgeoning population 
and a means of exploiting the enormous, so 
far almost untapped, mineral wealth of the 
basin, which includes bauxite, copper, iron, 
manganese, petroleum, and tin.
Transam erica Corporation, major Ameri­
can diversified financial services Corporation. 
Headquarters are in San Francisco.

The Company, incorporated in 1928, origi- 
nated as the parent of Bank of America, and 
for many years banking was its principal ac­
tivity. In 1958, following government antitrust 
action, Transamerica was reorganized to sepa­
rate its banking and nonbanking activities, and 
a new Corporation, Firstamerica Corporation 
(now Western Bancoiporation), was formed 
to take over the banks it controlled. (Bank 
of America had been divested earlier.) The 
Company then began a program of expansion 
into insurance and other services and began 
disposing of some of its nonfinance-oriented 
businesses.

Through subsidiaries, Transamerica pro vides 
services in insurance, sales financing, con­
sumer and commercial loans, equipment leas­
ing, mortgage banking, computer services, 
and mutual funds. Insurance, which in­
cludes life, property, casualty, and title insur­
ance, is handled primarily through the sub­
sidiaries Transamerica Insurance Company 
and Transamerica Occidental Life Insurance 
Company. Transamerica Financial Corpora­
tion, formerly Pacific Finance Loans, is one 
of the oldest consumer loan Companies in the 
United States. In 1979 Transamerica entered 
the field of transportation equipment leasing 
by acquiring Interway Corporation, which it 
renamed Transamerica Interway.

In the mid-1980s Transamerica began selling 
off the travel and manufacturing subsidiaries 
it had earlier acquired in order to concentrate 
on expanding its core of financial service op­
erations. In 1986 it sold Budget Rent-A-Car

Corporation, a major car rental service, and 
also sold Transamerica Delaval Inc. (Delaval 
Turbine before its acquisition), a manufactur­
ing Company specializing in turbines, com­
pressors, and other precision-engineered prod­
ucts.

From 1963 to 1981 Transamerica was a ma­
jor producer and distributor of motion pic­
tures, records, and tapes through its subsidiary 
United Artists Corporation. It sold United 
Artists to Metro Goldwyn Mayer in 1981, fol­
lowing some losses on large-budget films, in 
order to concentrate on other interests.
transaminase, any of a group of enzymes 
that catalyze the transfer of the amino group 
(—NH2) of an amino acid to a carbonyl com­
pound, commonly an a-keto acid (an acid 
with the general formula RCOCOOH). The 
liver, for example, contains specific transami- 
nases for the transfer of an amino group from 
glutamic acid to ö-keto acids that correspond 
to most of the other amino acids. Other 
transaminases catalyze reactions in which an 
amino group is transferred from glutamic acid 
to other compounds—e.g., to aldehydes to 
form amines. Transamination is one of the 
principal mechanisms for the formation of 
necessary amino acids in the metabolism of 
proteins. Vitamin B6 is commonly involved in 
the action of the transaminases.
Transantarctic Mountains, mountain Sys­
tem subdividing the Antarctic continent into 
an eastem and a westem region. The 
Transantarctic Mountains stretch for more 
than 2,000 miles (3,200 km) from Victoria 
Land to the shores of the Weddell Sea. Rising 
to 15,000 feet (4,500 m) in the Queen Maud 
Mountains, they traverse a region that is al­
most entirely covered by an ice sheet. Other 
major subdivisions of the system include 
the Shackleton, Pensacola, Horlick, Queen 
Alexandra, Britannia, Prince Albert, and Ad- 
miralty ranges. Extensive coal deposits, esti­
mated as one of the world’s largest reserves, 
and fossilized remains of primitive freshwater 
amphibia and reptiles have been found there. 
Research stations along the base of the moun­
tains have been operated by the United States, 
the United Kingdom, and New Zealand.
Transcarpathian oblast (Ukrainian S.S.R.): 
see Zakarpatskaya oblast.
Transcaucasia, Russian zakavkazye, eco­
nomic planning region in the southem Soviet 
Union that comprises the Georgian, Azerbai­
jan, and Armenian Soviet Socialist republics. 
It is bounded on the north by the crest of the 
Great Caucasus Range, on the south by the 
frontier with Turkey and Iran, on the west by 
the Black Sea, and on the east by the Caspian 
Sea and covers an area of 71,850 square miles 
(186,100 square km). In the north the Great 
Caucasus provides an effective barrier to sur­
face travel. The glaciated, volcanic peaks of 
this range rise to more than 16,500 feet (5,000 
m).

Toward the south the Great Caucasus dips 
steeply beneath the great synclinal valley of 
Transcaucasia, beyond which the strata rise 
again to form the Little Caucasus, which rises 
to some 8,000 feet (2,400 m). These moun­
tains merge with the Armenian Highland to 
the south, a stream-dissected region occasion­
ally surmounted by volcanic cones. The val­
ley between the Great and Little Caucasus is 
divided by the Likhsky Mountains into the 
Kolkhida {q.v.) lowland on the west and the 
Kura-Araks lowland on the east. The mild 
subtropical climate of the westem lowland al- 
lows the growing of such crops as tea and citrus 
fruits, whereas the east lies in a rain shadow, 
making irrigation essential. The Kura-Araks 
lowland is noted for the oil-bearing strata of 
Baku and the Apsheron Peninsula.
transcendental ego, the seif that is necessary 
in order for there to be a unified empirical self-

consciousness. For Immanuel Kant, it synthe- 
sizes sensations according to the categories of 
the understanding. Nothing can be known of 
this seif, because it is a condition, not an ob­
ject, of knowledge. For Edmund Husserl, pure 
consciousness, for which everything that exists 
is an object, is the ground for the foundation 
and constitution of all meaning. For Giovanni 
Gentile, it is the seif that comes to conscious­
ness when one expresses one’s thoughts in 
language, the seif whose being is pure act.
transcendental Idealism, also called for- 
malistic idealism , term applied to the epis- 
temology of the 18th-century German philoso­
pher Immanuel Kant, who held that the 
human seif, or transcendental ego, constructs 
knowledge out of sense impressions and from 
universal concepts called categories that it im- 
poses upon them. Kant’s transcendentalism is 
set in contrast to those of two of his pre­
decessors—the problematic Idealism of René 
Descartes, who claimed that the existence of 
matter can be doubted; and the dogmatic 
Idealism of George Berkeley, who flatly de- 
nied the existence of matter. Kant believed 
that ideas, the raw matter of knowledge, must 
somehow be due to realities existing indepen- 
dently of human minds; but he held that such 
things-in-themselves must remain forever un­
known to us. Human knowledge cannot reach 
to them because knowledge can only arise in 
the course of synthesizing the ideas of sense.

Transcendental Idealism has remained a sig­
nificant strand in later philosophy, being per- 
petuated in various forms of Kantian and 
Neo-Kantian movements of thought.
Transcendental Meditation (TM), move­
ment that was founded by the Maharishi Ma- 
hesh Yogi and became populär in the West 
during the 1960s. The movement is based 
more on the practice of specific techniques 
of meditation than on a set of religious or 
philosophical beliefs. As a monk in India in 
the 1940s and ’50s the Maharishi developed a 
form of meditation that could be easily prac­
ticed by people in the modern world. In 1958 
he began teaching it in India, and in 1959 he 
made his first tour of the West.

Transcendental Meditation uses one of a 
variety of Sanskrit mantras, each of which 
is a short word or phrase that, repeated in 
the mind, helps the user still the activity of 
thought and find a deeper level of conscious­
ness. Through this process it is claimed that 
the practitioner finds deep relaxation, which 
leads to enhanced inner joy, vitality, and cre- 
ativity. The perspective behind TM, based on 
Vedanta philosophy, is called the Science of 
Creative Intelligence.
To practice TM, a person must be initiated 

by a teacher. This involves sessions of formal 
instruction, followed by a ceremony in which 
the applicant makes monetary and other of- 
ferings and receives his mantra, selected by 
the teacher on the basis of the meditator’s 
temperament and occupation. There are three 
subsequent “checking” sessions in which the 
person meditates under the teacher’s Obser­
vation. The person then begins meditating 
independently twice a day for periods of 20 
minutes each and continues to do so indefi- 
nitely. Further levels of training are available. 
Many physiologists and psychologists have rec­
ognized Transcendental Meditation’s relaxing 
and vitalizing effects on the body and mind.
Transcendentalism, 19th-century New En­
gland movement of writers and philosophers 
who were loosely bound together by adherence 
to an idealistic system of thought based on a 
belief in the essential unity of all creation, the 
innate goodness of man, and the supremacy 
of insight over logic and experience for the 
revelation of the deepest truths. German tran­
scendentalism, especially as it was refracted 
by Coleridge and Thomas Carlyle; Platonism 
and Neoplatonism; the Indian and Chinese



scriptures; and the writings of such mystics as 
Emanuel Swedenborg and Jakob Böhme were 
sources to which the New England Transcen- 
dentalists turned in their search for a liberating 
philosophy. Eclectic and cosmopolitan in its 
sources and part of the Romantic movement, 
New England Transcendentalism originated 
in the area around Concord, Mass., and from 
1830 to 1855 represented a battle between 
the younger and older generations and the 
emergence of a new national culture based on 
native materials. It attracted such diverse and 
highly individualistic figures as Ralph Waldo 
Emerson, Henry David Thoreau, Margaret 
Füller, Orestes Brownson, Elizabeth Palmer 
Peabody, and James Freeman Clarke, as well 
as George Ripley, Bronson Alcott, the younger
W.E. Channing, and W.H. Channing. In 1840 
Emerson and Margaret Füller founded The 
Dial (1840-44), the prototypal “little maga­
zine” wherein some of the best writings by 
minor Transcendentalists appeared. The writ­
ings of the Transcendentalists and those of 
contemporaries such as Walt Whitman, Her­
man Melville, and Nathaniel Hawthorne, for 
whom they prepared the ground, represent the 
first flowering of the American artistic genius 
and introduced the American Renaissance in 
literature.

In their religious quest, the Transcendental­
ists rejected the conventions of 18th-century 
thought; and what began in a dissatisfaction 
with Unitarianism developed into a repudia- 
tion of the whole established order. They were 
leaders in such contemporary reform move­
ments as anarchistic, socialistic, or commu- 
nistic schemes for living (Thoreau; Alcott at 
Fruitlands; Ripley at Brook Farm, q.v.); suf­
frage for women; better conditions for work­
ers; temperance for all; modifications of dress 
and diet; the rise of Free religion; educational 
innovation; and other humanitarian causes.

Heavily indebted to the Transcendentalists’ 
organic philosophy, aesthetics, and demo­
cratie aspirations have been the Pragmatism 
of William James and John Dewey, the en­
vironmental planning of Benton MacKaye 
and Lewis Mumford, the architecture (and 
writings) of Louis Sullivan and Frank Lloyd 
Wright, and the American “modernism” in 
the arts promoted by Alfred Stieglitz.
Transcontinental Treaty, a lso  ca lled  a d -
AMS-ONIS TREATY, Or PURCHASE OF FLORIDA,
1819 accord between the United States and 
Spain that divided their North American 
claims along a line from the southeastem 
corner of what is now Louisiana, north and 
west to what is now Wyoming, thence west 
along the latitude 42° N to the Pacific. Thus 
Spain ceded Florida and renounced the Ore­
gon Country in exchange for recognition of 
Spanish sovereignty over Texas.
transcription, in music, an arrangement of a 
composition for an instmment or voice other 
than that of the original. See arrangement.
Transdanubia, Hungarian d u n ä n t ü l , re­
gion, that part of Hungary lying west of the 
Danube, which flows north-south across the 
middle of the country. The Hungarian means 
“land beyond the Danube.” Transdanubia is 
not uniform as a region, and it consists es­
sentially of a mixture of hills and highlands, 
with intermontane basins. The hill country 
and the highlands of Transdanubia include the 
Bakony and Mecsek ranges; of the flatlands, 
the Mezöföld, a low loess tableland, a sub- 
division of the Great Alfold (plain), and the 
Little Alfold (qq.v.) are the largest. Large parts 
of Transdanubia are forested, but there are 
fertile agricultural areas and dispersed mining 
operations.
transducer, device that converts input en­
ergy into output energy, the latter usually 
differing in kind but bearing a known rela­
tion to input. Originally, the term referred 
to a device that converted mechanical stimuli

into electrical output, but it has been broad- 
ened to include devices that sense all forms 
of stimuli—such as heat, radiation, sound, 
strain, Vibration, pressure, acceleration, and 
so on—and that can produce output signals 
other than electrical—such as pneumatic or 
hydraulic. Many measuring and sensing de­
vices, as well as loudspeakers, thermocouples, 
microphones, and phonograph pickups, may 
be termed transducers.

There are hundreds of kinds of transducers, 
many of which are designated by the energy 
change they accomplish. For example, piezo- 
electric transducers contain a piezoelectric ele­
ment that produces motion when subjected to 
an electrical voltage or produces electrical sig­
nals when subjected to strain. The latter effect 
may be applied in an accelerometer, a piezo­
electric Vibration pickup, or a strain gauge. An 
electroacoustic transducer may convert electri­
cal signals to acoustic signals or vice versa. An 
example is the hydrophone, which responds 
to waterborne sound waves and is useful in 
underwater sound detection. A photoelectric 
transducer reacts to visible light to produce 
electrical energy. Electromagnetic transducers 
form a large group, the major categories of 
which are differential transformers, Hall-effect 
magnetic transducers, inductance transducers, 
induction transducers, and saturable reactors. 
These operate on electromagnetic principles.
Electrical transducers may be classified as ac­

tive or passive. The active transducers generate 
electric current or voltage directly in response 
to Stimulation. An example is the thermocou­
ple; here, the fact that a current will flow in 
a continuous circuit of two metals, if the two 
junctions are at different temperatures, is used 
to generate electricity. The passive transducer 
produces a change in some passive electrical 
quantity, such as capacitance, resistance, or 
inductance, as a result of Stimulation. Passive 
transducers usually require additional electri­
cal energy. A simple example of a passive 
transducer is a device containing a length 
of wire and a moving contact touching the 
wire. The position of the contact determines 
the effective length of the wire and, thus, the 
resistance offered to electric current flowing 
through it. This is the simplest version of what 
is called a linear-displacement transducer, or 
linear Potentiometer. For practical use, such 
transducers employ wire-wound, thin-film, or 
printed circuits to allow for a long resistor 
within a relatively small device. The longer 
the resistor, the greater the drop in voltage 
passing through the device; thus, changes in 
Position are converted to electrical signals.
Transducers also may produce pneumatic or 

hydraulic output. Pneumatic Systems commu- 
nicate by means of compressed air. An exam­
ple is a device in which motion is applied via a 
system of pivots to a baffle that can be moved 
closer to or farther away from a nozzle that 
emits a stream of air. The amount of resis­
tance created by the baffle affects the amount 
of back pressure behind the nozzle, creating a 
pneumatic signal. Hydraulic Systems tend to 
be designed similarly to pneumatic Systems, 
except that hydraulic Systems use hydraulic 
(liquid) pressure rather than air pressure. Flu- 
idic principles, which apply to the interaction 
between two fluid streams, have also been 
used to create transducers.
transduction, a viral infectious process in 
which genes from a host cell (a bacterium) are 
incorporated into the viral genome and then 
carried to another host cell when the virus 
initiates another cycle of infection. In general 
transduction, any of the genes of the host 
cell may be involved in the process; in spe­
cial transduction, however, only a few specific 
genes are transduced. It has been exploited 
as a remarkable microbiological technique for 
making new strains of bacteria, for locating 
bacterial genes, and for many other genetic 
experiments.
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transept, the area of a cruciform church ly­
ing at right angles to the principal axis. The 
bay at which the transept intersects the main 
body of the church is called the Crossing. The 
transept itself is sometimes simply called the 
cross. The nave of a church with a cruciform 
plan usually extends toward the west from 
the Crossing, the choir and sanctuary toward 
the east. The arms of the transept are then 
designated by direction, as north transept and 
south transept. They may have aisles or not 
and are generally about the same width as the 
nave.
There is disagreement over the origin of 

the transept. It may have developed from 
the bema, or platform, of Christian basili- 
can churches, such as the original St. Pe­
ter’s, Rome. Or it may have developed from 
the cruciform plan of tombs in the time of 
Constantine. Actual transepts first appear in 
Romanesque churches. Those of the Cluniac 
order had double transepts, a feature carried 
over into some English Gothic cathedrals such 
as those at Lincoln and Salisbury, the latter 
having main north and south transepts, and 
smaller northeast and southeast ones. The far 
more common plan of a Latin cross may be 
seen in San Michele, Pavia, Italy (c. 1155).
transfer factor, blood-borne low-molecular- 
weight molecule that confers cell-mediated 
immunity from a sensitized person to a non- 
sensitized person. It was discovered in 1955 
by Dr. H. Sherwood Lawrence at New York 
University. Transfer factor is unique in that 
the protection it affords takes effect promptly 
in the manner of passive immunity, yet, like 
active immunity, it is long-lasting. These ad- 
vantages coupled with its lack of potential for 
adverse effects make transfer factor an attrac- 
tive alternative for immunization.

Transfer factor is a dialyzable extract (i.e., 
it can be separated out) of an immune indi- 
vidual’s immunologically active white blood 
cells (lymphocytes). Like serum immunoglob- 
ulin products used for passive immunization, 
transfer factor is prepared from the blood of 
immune individuals, but from white blood 
cells rather than from whole serum. The white 
cells are separated from the serum, concen­
trated, and disrupted by mechanical means to 
free the cell contents. The cell extract is fil­
ternd through a membrane sieve, which allows 
only the small molecules of the cells contain­
ing transfer factor to pass through in solution.
A nontoxic natural product of immune lym­

phocytes, transfer factor possesses the capacity 
to transmit most of the immunologie func­
tions of the cells from which it is prepared 
to the circulating lymphocytes of nonimmune 
individuals. Because transfer factor is only a 
fraction of the sensitized lymphocyte, it will 
not bring about a graft-versus-host reaction 
when given to a nonsensitized person.

In the early 1980s transfer factor emerged as 
one of the more potent natural biological reg­
ulators of the immune response suitable for 
human use. Because of its selective capacity 
to confer, restore, and augment cellular im­
mune responses, it has been used in treating 
patients affected by a broad range of diseases 
that are either caused by or result in de- 
pressed cellular immunity. It is also useful in 
treating a variety of diseases resistant to an- 
tibiotic therapy, such as infections caused by 
mycobacteria (e.g., tuberculosis and leprosy) 
or by fungi (e.g., candidiasis, coccidioidomy- 
cosis, and histoplasmosis). lts properties offer 
promise in treating many viral infections (e.g., 
herpes zoster, herpes simplex, measles, viral 
pneumonia, chronic active hepatitis, and cy- 
tomegalovirus infection), for which no antibi- 
otic or antiviral drugs exist. Researchers are 
investigating other potential uses of transfer 
factor.
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transfer of training (psychology): see train­
ing, transfer of.
transfer orbit: see Hohmann orbit.
transfer printing, method of decorating pot­
tery by using an inked, engraved copperplate 
to make a print on paper that, while still wet, 
is pressed against a glazed pottery surface, 
leaving behind an impression, or transfer, of

Cream w are jug decorated  with a 
transfer print of the Fall of the Bastille,
Herculaneum factory, Liverpool, c .  1793; 
in the Victoria and Albert M useum,
London
By courtesy of the Victoria and Albert Museum, London; 
photograph, EB Inc.

the engraving. Sometimes these monochrome 
transfer prints were subsequently filled in with 
colour by hand.

Much about the authorship of the invention 
is conjectural, but it is known that it originated 
in England some time in the 1750s and was 
imitated on the Continent (in Sweden c. 1766, 
in Germany c. 1770, in Switzerland c. 1775, 
and in France c. 1790). In England transfer 
printing developed at Battersea, London, as 
an adjunct to the enamel painting on copper 
done there. Robert Hancock, who may have 
learned the process at Battersea, was using it 
around 1757 at Worcester (and possibly ear­
lier at Bow). At Liverpool, John Sadler and 
Guy Green, who claimed in 1756 to have 
invented transfer printing, used the technique 
to decorate pottery made by several factories, 
particularly Josiah Wedgwood’s creamware. 
The technique played a material part in the 
revolution wrought by Wedgwood’s develop­
ment of a factory system for the production 
of pottery, for it enabled less skilled workers 
to decorate pottery.

Transfer-printed earthenware in blue became 
populär after 1790 and was produced in enor­
mous quantities; for example, by Spode. Poly­
chrome transfer printing, essayed tentatively 
at Liverpool during the 1760s, was mastered 
by the early 19th Century, as was transfer 
printing in gold. Lithographie transfers fol­
lowed around 1851.
transferase, any one of a dass of more than 
450 enzymes that catalyze the transfer of var­
ious Chemical groups (other than hydrogen) 
from one compound to another. Transami­
nases, for example, catalyze the transfer of an 
amino group (—NH2) from an amino acid to 
an fl-keto acid. Phosphate, methyl (—CH3), 
and sulfur-containing groups are among the 
other groups transferred by the action of these 
enzymes. For the large and important group 
of enzymes that catalyze the transfer of hy­
drogen, see oxidoreductase.
transferrin, also called siderophilin, protein 
(bèta! globulin) in blood plasma that trans- 
ports iron from the tissues and bloodstream 
to the bone marrow, where it is reused in the 
formation of hemoglobin. Found fixed to the

surface of developing red blood cells, trans­
ferrin frees iron directly into the cell. Human 
beings have 14 different types of transferrin, 
but all are believed to be determined at a sin­
gle genetic locus. They are named by letters 
of the alphabet; the commonest is called C.
Transfiguration, Feast of the, Christian 
commemoration of the occasion upon which 
Jesus Christ took three of his disciples, Pe­
ter, James, and John, up on a mountain, 
where Moses and Elijah appeared and Jesus 
was transfigured, his face and clothes becom­
ing white and shining as light (Mark 9:2-13; 
Matthew 17:1-13; Luke 9:28-36). The festival 
celebrates the revelation of the etemal glory of 
the Second Person of the Trinity, which was 
normally veiled during Christ’s life on earth. 
According to tradition, the event took place 
on Mt. Tabor.

It is not known when the festival was first 
celebrated, but it was kept in Jerusalem as 
early as the 7th Century and in most parts 
of the Byzantine Empire by the 9th Century. 
It was gradually introduced into the Westem 
Church, and its observance was fixed as Au­
gust 6 by Pope Callistus III in 1457, as a 
thank offering for the victory over the Turks 
at Belgrade on Aug. 6, 1456.

In the Orthodox Church it has always been 
a major festival. In some churches it is cel­
ebrated on other dates. The Syrians and Ar- 
menians keep it on the seventh Sunday after 
Pentecost and some Lutherans on the last 
Sunday after Epiphany.
transfinite number, denotation of the size 
of an infinite collection of objects. Compari- 
son of certain infinite collections suggests that 
they have different sizes even though they are 
all infinite. For example, the sets of integers, 
rational numbers, and real numbers are all 
infinite; but each is a subset of the next. Or­
dering the size of sets according to the subset 
relation results in too many classifications and 
gives no way of comparing the size of sets 
involving different elements. Sets of different 
elements can be compared by pairing them 
off and seeing which set has leftover elements. 
If the fractions are listed in a special way, 
they can be paired off with the integers with 
no numbers left over from either set. Any 
infinite set that can be thus paired off with 
the integers is called countably, or denumer- 
ably, infinite. It has been demonstrated that 
the real numbers cannot be paired off in this 
way; and so they are called uncountable or 
nondenumerable and are considered as larger 
sets. There are still larger sets, such as the 
set of all functions involving real numbers. 
The size of infinite sets is indicated by the 
Cardinal numbers symbolized by the Hebrew 
letter aleph (alef) with subscript. Aleph-null 
symbolizes the cardinality of any set that can 
be matched with the integers; aleph-one and 
aleph-two indicate sets that correspond to the 
real numbers and functions, respectively. The 
set of all subsets of a given set has a larger 
Cardinal number than the set itself, resulting 
in an infinite succession of Cardinal numbers 
of increasing size.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

transformation, in biology, one of several 
processes by which genetic material in the 
form of “naked” deoxyribonucleic acid (d na ) 
is transferred between microbial cells. Its dis­
covery and elucidation constitutes one of the 
significant cornerstones of molecular genetics. 
The term also refers to the change in an ani­
mal cell invaded by a tumour-inducing vims.

The study of transformation dates to the late 
1920s, when an English physician, F. Griffith, 
discovered that pneumococcal cells {Strepto­
coccus pneumoniae) could convert from a

harmless form to a disease-causing type. He 
noticed that pneumococci may or may not 
have a capsular covering. Those cells with 
a capsule (forming smooth colonies) caused 
disease in mice; those lacking a capsule (and 
forming rough-surfaced colonies) were harm­
less. A mixture of living, nonencapsulated 
cells and heat-killed, capsulated cells, when 
inoculated into mice, caused disease. Living, 
encapsulated cells (pathogenic) were created 
by a “transforming principle” liberated from 
the dead cells to the living cells. The trans­
formation was heritable. In 1943 a group of 
investigators at the Rockefeller Institute, New 
York City, identified that “transforming prin­
ciple” as DNA.
transformational grammar, also called
TRANSFORMATIONAL-GENERATIVE GRAM­
MAR, a system of language analysis that rec- 
ognizes the relationship among the various 
elements of a sentence and among the possi­
ble sentences of a language and uses processes 
or rules (some of which are called transforma- 
tions) to express these relationships. For ex­
ample, transformational grammar relates the 
active sentence “John read the book” with its 
corresponding passive, “The book was read 
by John.” The statement “George saw Mary” 
is related to the corresponding questions, 
“Whom [or who] did George see?” and “Who 
saw Mary?” Although sets such as these active 
and passive sentences appear to be very differ­
ent on the surface {i.e., in such things as word 
order), a transformational grammar tries to 
show that in the “underlying structure” (i.e., 
in their deeper relations to one another), the 
sentences are very similar. Transformational 
grammar assigns a “deep structure” and a 
“surface structure” to show the relationship of 
such sentences. Thus, “I know a man who flies 
planes” can be considered the surface form of 
a deep structure approximately like “I know 
a man. The man flies airplanes.” The notion 
of deep structure can be especially helpful in 
explaining ambiguous utterances; e.g., “Flying 
airplanes can be dangerous” may have a deep 
structure, or meaning, like “Airplanes can be 
dangerous when they fly” or “To fly airplanes 
can be dangerous.”

The most widely discussed theory of trans­
formational grammar was proposed by U.S. 
linguist Noam Ghomsky in 1957. His work 
contradicted earlier tenets of structuralism by 
rejecting the notion that every language is 
unique. The use of transformational grammar 
in language analysis assumes a certain num­
ber of formal and substantive universals.
transformer, device that transfers electric en­
ergy from one alternating-current circuit to 
one or more other circuits, either increasing 
(stepping up) or reducing (stepping down) the 
voltage. Transformers are employed for widely 
varying purposes; e.g., to reduce the volt­
age of conventional power circuits to operate 
low-voltage devices, such as doorbells and toy 
electric trains, and to raise the voltage from 
electric generators so that electric power can 
be transmitted over long distances.

Transformers change voltage through elec­
tromagnetic induction; i.e., as the magnetic 
lines of force (flux lines) build up and collapse 
with the changes in current passing through 
the primary coil, current is induced in another 
coil, called the secondary. The secondary volt­
age is calculated by multiplying the primary 
voltage by the ratio of the number of tums in 
the secondary coil to the number of tums in 
the primary coil, a quantity called the tums 
ratio.

Air-core transformers are designed to trans­
fer radio-frequency currents—i.e., the currents 
used for radio transmission; they consist of 
two or more coils wound around a solid insu- 
lating substance or on an insulating coil form. 
Iron-core transformers serve analogous func­
tions in the audio-frequency range.

Impedance-matching transformers are used



to match the impedance of a source and 
that of its load, for most efficiënt transfer of 
energy; Isolation transformers are usually em­
ployed for reasons of safety to isolate a piece 
of equipment from the source of power.
transhumance, form of pastoralism or no- 
madism organized around the migration of 
livestock between mountain pastures in warm 
seasons and lower altitudes the rest of the 
year. The seasonal migration may also occur 
between lower and upper latitudes (as in the 
movement of Siberian reindeer between the 
subarctic taiga and the Arctic tundra). Most 
peoples who practice transhumance also en- 
gage in some form of erop cultivation, and 
there is usually some kind of permanent set­
tlement.

Transhumance is practiced in those parts of 
the world where there are mountains, high­
lands, or other areas that are too cold to be 
inhabited and utilized for grazing except in 
summer. An extreme form of transhumance 
is that of the Kohistanis of the Swät area 
of Pakistan, who range between altitudes of
2,000 and 14,000 feet (600 and 4,300 m). 
Most Kohistani families possess houses in four 
or five different settlements, and at any one 
time of the year nearly the whole population 
is concentrated in the altitude belt appropri- 
ate to the season. Their economy is based on 
a combination of the cultivation of grain on 
terraced fields—mostly irrigated and plowed 
with bullocks—and the breeding of oxen, buf­
falo, sheep, goats, and donkeys.
transistor, solid-state device for amplifying, 
Controlling, and generating electrical signals. 
Transistors are used in a wide array o f elec­
tronic equipment, ranging from pocket cal­
culators and radios to industrial robots and 
Communications satellites.

The transistor was invented in 1947 by three 
American physicists at the Bell Telephone 
Laboratories, John Bardeen, Walter H. Brat- 
tain, and William B. Shockley. It proved to 
be a viable alternative to the vacuum tube, 
and by the late 1950s supplanted the latter 
in many applications. Transistors played a 
pivotal role in the advancement of electron- 
ics, their small size, low heat generation, high 
reliability, and relatively small power require­
ments making possible the miniaturization of 
complex circuitry such as required by comput­
ers. During the late 1960s and ’70s individual 
transistors were superseded by integrated cir­
cuits in which a multitude of transistors and 
other components (e.g., diodes and resistors) 
are formed on a single tiny wafer of semicon- 
ducting material. See also integrated circuit.

Transistors are made up of layers of differ­
ent semiconductors produced by the addition 
of certain impurities (e.g., arsenic or boron) 
to Silicon. These impurities affect the way 
electric current moves through the Silicon. In 
semiconductors known as «-type, the primary 
electric charge carriers are free electrons; in 
those called p-type, the principal charge car­
riers are positively charged “holes.” (That is 
to say, when an atom such as boron that has 
only three outer electrons is substituted for a 
Silicon atom with four electrons, a vacancy, 
or hole, is created in the valence band.) Holes 
in semiconductors move about as readily as 
electrons do, but their motion is in a direction 
opposite to that of electrons since they are 
positively charged.

There are two general types of transistors:
(1) the bipolar junction transistor (BJT), and
(2) the field-effect transistor (FET). The BJT, 
composed of two closely coupled p-n junc­
tions, is bipolar in that both electrons and 
holes are involved in the conduction process. 
It is readily able to deliver a change in output 
voltage in response to a change in input cur­
rent. This type of transistor is widely used as 
an amplifier and is also a key component in 
oscillators, high-speed integrated circuits, and 
switching circuits.

In contrast to the BJT, the FET is a unipolar 
device—i.e., its conducting process primarily 
involves only one kind of charge carrier. It can 
be built either as a metal-oxide-semiconductor 
field-effect transistor (MOSFET) or as a junc­
tion field-effect transistor (JFET).

Since the mid-1980s the MOSFET has sur- 
passed the BJT in importance and become 
the predominant component of very-large- 
scale integrated (VLSI) circuits. Not only does 
it consume much less power than the BJT, 
but it can be scaled down to smaller dimen­
sions than the latter with greater ease. Other 
commercially important types of FETs are 
the metal-semiconductor field-effect transistor 
(MESFET) and the closely related JFET. The 
MESFET can be employed in both analog 
and digital circuits, and is particularly useful 
for microwave amplification.
Transit, any of the first series of U.S. navi­
gation satellites. Launched by the U.S. Navy 
in 1960—61, the Transit satellites were devel­
oped to provide an accurate, all-weather nav- 
igational aid for seagoing vessels (including 
submarines) and aircraft. The system was so 
designed that any such craft could pinpoint 
its position by using a computer specially 
programmed to translate coded radio signals 
beamed from the satellites into latitude and 
longitude.
Transit 1-B, the first in the series, was placed 

in a north-south polar orbit on April 13, 1960. 
It had only a 40-month life-span, however. 
Three advanced Transit models equipped with 
nuclear-power generators were launched from 
June 22, 1960, to Nov. 15, 1961.
transition, alteration of a physical system 
from one state, or condition, to another. In 
atomic and partiele physics, transitions are 
often described as being allowed or forbidden 
(see selection rule). Allowed transitions are 
those that have high probability of occurring, 
as in the case of short-lived radioactive de­
cay of atomic nuclei. In three-millionths of 
a second, for instance, half of any sample of 
unstable polonium-212 becomes stable lead- 
208 by ejecting alpha particles (helium-4 nu- 
ejei) from individual atomic nuclei. Forbidden 
transitions, on the other hand, are those that 
have a high probability of not occurring. A 
strictly forbidden transition is one that cannot 
occur at all.
A transition may be forbidden by some basic 

Conservation law such as the Conservation of 
angular momentum, which inhibits light and 
other electromagnetic energy from being emit­
ted in certain transitions within excited atoms 
and nuclei, or the conservation of electric 
charge, which strictly forbids electrons from 
decaying into even more elementary particles.
transition element, any of various Chemical 
elements that have valence electrons in two 
shells instead of only one. The elements from 
scandium to copper (atomic number 21-29), 
yttrium to silver (39-47), and lanthanum to 
gold (57-79) are frequently designated as the 
three main transition series.

A brief treatment of the transition elements 
follows. For füll treatment, see macropaedia: 
Chemical Elements. See also micropaedia 
for entries on each member of the transition 
series.
All of the transition elements are metals. 

Many of them, such as iron, copper, gold, 
nickel, silver, titanium, and manganese, are of 
major economie or technological importance. 
Most of the transition metals have high melt­
ing points, low vapour pressures, and high 
densities. A large number combine with each 
other and with other metallic elements to 
form useful alloys. The majority of the tran­
sition elements dissolve in mineral acids, but 
a few, notably gold, silver, and platinum, are 
unaffected by nonoxidizing (simple) acids.
The atoms of the transition elements use not 

only the electrons in their outermost shells for

897 transitive law

bonding but also those of the underlying d 
Orbitals as well. Furthermore, as they are able 
to accept electrons in unoccupied d Orbitals, 
transition metals and their stable compounds 
often manifest catalytic properties; i.e., they 
are able to effect Chemical changes without 
themselves undergoing modification. For most 
transition metals, the compounds formed in 
at least one oxidation state are coloured and 
are paramagnetic (capable of being weakly 
magnetic).
transition-state theory, also called acti-
VATED-COMPLEX THEORY, Or THEORY OF AB­
SOLUTE reaction Rates, a conception of 
Chemical reactions or other processes that in- 
volve rearrangement of matter as proceeding 
through a continuous change in the relative 
positions and potential energies of the con­
stituent atoms and molecules. Between the 
initial and final arrangements of atoms or 
molecules there exists an intermediate config- 
uration for which the energy arising from in- 
teratomic and intermolecular forces (potential 
energy) reaches a maximum; this configura- 
tion corresponds to the transition state. The 
difference between the energies of the transi­
tion and the initial States is called the activa- 
tion energy; it represents the minimum energy 
that a reacting or flowing system must acquire 
for the transformation to take place. The Vari­
ation of energy during a typical transforma­
tion from an initial to a final state is shown 
in the Figure. The horizontal coordinate rep­
resents the extent of the transformation from 
the initial state to the final state rather than 
distances between atoms or molecules in the 
system undergoing change.
The activated complex is a hypothetical, 

transient molecule considered to be in a state 
of equilibrium with the atoms or molecules

Potential energy curve
From S. Glasstone et al., Theory of Rate Processes (©
1941). Used with permission of McGraw-Hill Book Co.

in the initial state and therefore amenable 
(to some extent) to specification of thermo­
dynamic properties. The rate by which the 
final state is attained is determined by the 
number of activated complexes formed and 
the frequency with which they go over to the 
final state. These quantities may be calculated 
for simple Systems using statistical-mechani- 
cal principles. In this way the rate constant 
k  of a Chemical reaction or a transport pro­
cess may be expressed in terms of measurable 
properties, such as atomic or molecular di­
mensions, atomic masses, and interatomic or 
intermolecular forces and differences in ther­
modynamic properties between the initial and 
transition States—e.g., free energy, entropy, 
and enthalpy.
transitive law, in mathematics and logic, 
statement that if A bears some relation to B 
and B bears the same relation to C, then A 
bears it to C. In arithmetic, the property of 
equality is transitive, for if A = B and B =  C, 
then A =  C. Likewise is the property inequal- 
ity if the two inequalities have the same sense: 
that is, if A is greater than B (i.e., A >  B) 
and B >  C, then A >  C; and if A is less than 
B (i.e., A < B )  and B< C ,  then A <  C. An 
example of an intransitive relation is: if B is 
the daughter of A, and C is the daughter of



Transjordan 898

B, then C is not the daughter of A; and of 
a nontransitive relation: if A loves B, and B 
loves C, then A may or may not love C.
Transjordan, former name of the present 
Kingdom of Jordan, as an emirate (1921-46) 
and as a kingdom (1946-49). See Jordan.
Transkei, republic (not intemationally rec­
ognized) in southem Africa. Lying on the In­
dian Ocean and surrounded mainly by South 
Africa (though touching also on Lesotho), 
Transkei consists of three separate land units, 
two much smaller than the third, totalling 16,- 
070 sq mi (41,620 sq km) in area. The Capital 
is at Umtata.

Formerly a South African non-independent 
black state designated (together with Ciskei) for 
the Xhosa-speaking people, Transkei was de­
clared independent in 1976 under Prime Min­
ister Kaiser D. Matanzima, Xhosa paramount 
chief and leader of the prevailing Transkeian 
National Independence Party. The country 
has a parliament composed of the president 
and a National Assembly, the latter including 
70 nominated chiefs, 5 nominated paramount 
chiefs, and 75 elected members.

By the early 2nd millennium a d , the area 
east of the Great Kei River was occupied by 
a farming people, ancestors of the present-day 
Cape Nguni, chiefly speakers of Xhosa and 
closely related dialects—Thembu (Tembu), 
Mpondo (Pondo), and Mpondomse (Mpon- 
domise). After 1820 they were joined by the 
Mfengu (“homeless Wanderers”), people of 
various chiefdoms from what is now the South 
African province of Natal, fleeing before the 
Zulu chief Shaka.

As Europeans (Boers) moved into the ter­
ritory from the west, they clashed with the 
resident Africans, and in 1778 the Great Fish 
River was fixed as a boundary between the 
Xhosa (the southemmost Cape Nguni) and 
the Cape Colony; but the Xhosa did not un­
derstand that the treaty was intended to limit 
their westward expansion. The Europeans at­
tached the name “Ciskei” to the Xhosa lands 
between the Great Fish and Great Kei rivers; 
those beyond the Great Kei they called “Trans­
kei.” A series of Cape Frontier Wars (q. v.; also 
called Kaffir Wars) ensued between 1779 and 
1879. In 1847 the British annexed Kaffraria 
(q.v.), an area directly west of the Great Kei 
that was attached to the Cape Colony in 1866, 
and between 1879 and 1894 the Transkeian 
geographical regions—Griqualand East, Pon- 
doland, and Tembuland—were incorporated 
within the Cape Colony. In 1894 territorial 
councils were established, replacing the tra­
ditional system, and by the beginning of the 
20th Century these were grouped under a single 
General Council for the Transkeian Territo­
ries. In 1910, when the Union of South Africa 
was formed, these territories were incorporated 
into it as part of the Cape of Good Hope. Un­
der the Promotion of Bantu Self-Govemment 
Act of 1959, Transkei became the first of the 
Bantu Homelands (see black States), and in 
1963 a Legislative Assembly was introduced, 
all of whose actions, however, had to be ap- 
proved by South Africa. Upon the declaration 
of independence in 1976, all black Africans 
with language ties to Transkei (whether or 
not they lived there) lost their South African 
citizenship and became citizens of the new 
country. The Organization of African Unity 
urged the world to shun Transkei on the 
ground that recognition would constitute ac- 
ceptance of apartheid, and the United Nations 
supported its view.
Agriculture and animal husbandry are the 

primary economic activities, and tea, coffee, 
nuts, pyrethrum, and flax are produced. Many 
adult males are employed as migrant contract 
workers in South Africa. A major irrigation 
project is centred on the Lubisi Dam on the

Indwe River. Secondary industries, mainly at 
Umtata and Butterworth, include the man- 
ufacture of woven mohair products, wooden 
fumiture, and phormium bags. The Univer­
sity of Transkei at Umtata was founded in 
1977. For administrative purposes the country 
is divided into 26 districts. Pop. (1984 est.)
2,517,000.
translocation, in plants, movement of water 
and dissolved substances within the vascular 
system. Soil minerals and substances synthe­
sized by root tissues move in very dilute 
solution in water through the xylem (fluid- 
conducting tissues) from the roots to the 
leaves but, exceptionally, also in the oppo­
site direction. The speed of upward transport 
varies up to 50 metres (150 feet) or more 
per hour. Foods and other substances synthe­
sized by or applied to the leaves move in all 
directions in the phloem (vascular tissues of 
the inner bark). Speeds of phloem transport 
normally range from about 20 to 100 cen­
timetres per hour. Certain growth-regulating 
substances move only in a polar manner— 
i.e., away from the shoot tip.
Mechanisms suggested to account for trans­

port of substances in the phloem include 
simple diffusion; spreading along interfaces; 
cytoplasmic Streaming; active transport; and 
the one most generally accepted, the pressure 
flow hypothesis. (See mass flow.)
transmigration (of the soul): see reincarna- 
tion.
transmission: see under descriptive word 
(e.g., automatic transmission; facsimile trans­
mission; hydraulic transmission), except as 
below.
transmission, in mechanical engineering, a 
device interposed between a source of power 
and a specific application for the purpose of 
adapting one to the other. Most mechanical 
transmissions function as rotary speed chang- 
ers; the ratio of the output speed to the input 
speed may be constant (as in a gearbox) or

variable. On variable-speed transmissions the 
speeds may be variable in discrete steps (as on 
an automobile or some machine-tool drives) 
or they may be continuously variable within a 
range. Step-variable transmissions, with some 
slip, usually employ either gears or chains and 
provide fixed speed ratios with no slip; step­
less transmissions use either beits, chains, or 
rolling-contact bodies.
A widely used and inexpensive stepless drive 

consists of a V-belt running on variable- 
diameter pulleys. The sides of the pulleys are 
conical on the inside to match the taper of 
the V-belt, and moving them closer together 
causes the V-belt to move outward from the 
centre of the pulley and operate on a larger 
effective circle; this movement changes the 
speed ratio. Such drives depend on friction 
and are subject to slip.

Stepless transmissions employing rolling-con­
tact bodies are known as traction drives. In 
these transmissions, power is transmitted in 
a variety of ways that depend on the rolling 
friction of bodies in the form of cylinders, 
cones, balls, rollers, and disks.

The transmission shown in the figure consists 
of input and output members having toroidal

(doughnut-shaped) surfaces connected by a 
series of adjustable rollers. If R in the figure 
were twice r, the output speed would be half 
the input speed. For some applications, these 
transmissions are designed so that as the ap­
plied torque (turning moment) increases, the 
contact pressure between the bodies increases, 
so that slippage is reduced. A special traction 
lubricant that stiffens as the load is applied 
may be used to increase the tractive effort. 
Traction transmissions are used in applica­
tions where quietness is important. See also 
automatic transmission.
transmutation, conversion of one Chemical 
element into another. A transmutation entails 
a change in the structure of atomic nuclei and 
hence may be induced by a nuclear reaction 
(q.v.), such as neutron capture, or occur spon­
taneously by radioactive decay, such as alpha 
decay and bèta decay (qq.v.). Transmutation 
of base metals (such as mercury, tin, copper, 
lead) into precious metals (gold, silver) was 
long attempted by alchemists, who had no 
concept of the atomic nature of matter. Their 
experimentation led to discoveries of many 
important Chemical reactions, but Chemical 
reactions are not capable of effecting the nu­
clear changes required for transmutation.
Transoxania, also spelled transoxiana , 
Arabic mä warä’ a n -nahr  (“That Which 
Lies Beyond the River”), historie region of 
Turkistan in Central Asia east of the Amu 
Darya (Oxus River) and west of the Syrdarya 
(Jaxartes River), roughly corresponding to the 
present Uzbek Soviet Socialist Republic and 
parts of the Turkmen and Kazakh S.S.R.’s. 
A great centre of Muslim civilization during 
the Middle Ages, Transoxania was the centre 
of the Timurid Empire in the 15th Century, 
and its cities (e.g., Bukhara and Samarkand) 
were known throughout the world. The region 
came under Russian occupation in the 19th 
Century.
Transpacific Race, also called Honolulu 
race, one of the world’s oldest major ocean 
races for sailing yachts, a 2,225-mile (3,580- 
kilometre) event run from various California 
harbours to Honolulu, Hawaii; first held in 
1906 and made a biennial event in 1939 to 
alternate with the Bermuda Race. Since 1941 
the race has been from San Pedro, Calif. (Los 
Angeles’ harbour), to Diamond Head Buoy, 
off Honolulu. Since the course is mostly 
down wind and there is no limitation on over­
all length of vessels, the race is notable for the 
speeds attained. See Sporting Record: Yacht- 
ing.
transpiration, in plants, loss of water, mainly 
through the stomates of leaves. Stomates are 
numerous minute pores in the surfaces of 
leaves whose aggregate area averages less than 
one percent of the leaf area. Darkness, inter­
nal water deficit, and extremes of temperature 
tend to stop transpiration; illumination, am- 
ple water supply, and optimum temperature 
increase it. The exact significance of transpi­
ration is disputed; its roles in providing the 
energy to raise water in the plant and in aid- 
ing in heat dissipation in direct sunlight (by 
cooling through evaporation of water) have 
been challenged. Stomatal openings are nec­
essary to admit carbon dioxide to the leaf 
interior and to allow oxygen to escape during 
photosynthesis, hence transpiration has been 
considered by some authorities to be merely 
an unavoidable phenomenon that accompa- 
nies the real functions of the stomates.
transplant, also called graft, in medicine, 
a portion o f the body or a complete organ 
removed from its natural site and transferred 
to a separate site on the same or a different 
individual.

A brief treatment of transplants follows. 
For füll treatment, see macropaedia: Trans­
plants, Organ and Tissue.



Transplants in humans and other animals 
are classified as autografts, allografts (or ho- 
mografts), or xenografts (or heterografts), ac­
cording to whether the tissue or organ is 
obtained from the recipiënt himself, from an­
other member of the same species, or from a 
member of another species, respectively.
The fate of a living autograft depends on 

whether its nutritional requirements are ade- 
quately met and thus, with most tissues, on 
the early reestablishment of a blood supply. 
Pieces of skin (either whole thickness or par­
tial thickness) or small pieces of other tissues 
may be transplanted freely to suitable sites 
and soon become permeated by new vessels. 
Autografts of skin and subcutaneous tissue 
may be left connected by a pedicle containing 
blood vessels, at least until they acquire a new 
blood supply, and transplants of organs may 
be made similarly or by vascular anastomo- 
sis—i.e., by connecting the artery and vein to 
suitable vessels in the new site.

Allografts, as a rule, evoke an immune reac­
tion in the recipiënt and, in consequence, are 
destroyed after a few days or weeks. Excep- 
tionally, allografts may survive for a long time 
or even permanently, notably (1) when the 
donor and recipiënt are unusually compati­
ble; (2) when the tissue, such as cornea and 
cartilage, is devoid of blood vessels; (3) when 
the recipiënt has been treated with immuno- 
suppressive agents such as alkylating agents, 
antimetabolites, corticosteroids, cyclosporine, 
or other drugs; and (4) when the recipiënt 
has been made specifically tolerant of donor 
tissue. Complete or nearly complete compat- 
ibility occurs when the donor and recipiënt 
are identical twins or, in the case of animals, 
members of the same sex of a closely inbred 
strain, and in this event, immunosuppressive 
agents may not be required. In other cases, 
the degree of immunosuppression necessary 
to prevent rejection is related inversely to the 
degree of compatibility.

Xenografts, as a rule, are destroyed even 
more quickly than allografts, and it is more 
difficult to prevent their rejection.

In surgery, free (i.e., unattached) autografts 
of skin, bone, and cartilage are used exten- 
sively. Skin transplants are of special impor­
tance in the treatment of deep burns. They 
often consist of only part of the thickness of 
the skin, and in this event, the donor site will 
heal spontaneously (see skin graft). Free nerve 
transplants also are used, sometimes in the 
form of multistrand or cable grafts made from 
small sensory nerves that can conveniently be 
sacrificed.

Replacement of severed hands and arms has 
been tried in a few patients, and some of 
the results appear to have been worthwhile; 
replacement of lower limbs seems much less 
justifiable, because the patiënt is likely to be 
better off with an artificial leg. Pedicled au­
tografts of stomach or bowel are used in re- 
construction of the gastrointestinal tract after 
resection for cancer and other disorders, and 
similar transplants of bowel are used also in 
reconstruction of the urinary tract.
Allografts of cornea are used to restore sight 

in patients with corneal opacities and ker- 
atoconus (conical cornea). They may be of 
partial or füll thickness and will remain clear 
provided that blood vessels do not enter them. 
Skin allografts survive for only a few weeks 
but may be lifesaving in patients with exten­
sive burns. They are replaced by autografts 
when the patient’s general condition is satis- 
factory. Allografts of bone are used in ortho­
pedie surgery; the living cells of the donor 
bone are usually rejected, but the remaining 
noncellular bone matrix provides a structural 
lattice upon which the recipient’s body forms 
new bone.
Allografts of other tissues and of organs usu­

ally require close matching of the donor and 
recipiënt and the subsequent use of immuno­
suppressive agents to prevent rejection. As in

blood transfusions, the donor and recipiënt 
must be of compatible ABO red-blood-cell 
groups. This, however, is not sufficiënt; the 
donor and recipiënt must also be matched in 
terms of histocompatibility antigens. The pri­
mary human histocompatibility antigens are 
those of the HLA (human leukocyte group A) 
system; lymphocytes (a dass of white blood 
cells) from the donor and recipiënt are tested 
to determine HLA compatibility.

Allografts of bone marrow are used to treat 
patients with aplastic anemia, congenital im­
munodeficiency syndromes, and certain forms 
of leukemia. Because the grafted marrow may 
contain immunologically active donor cells, 
there is a risk of the transplant attacking the 
recipient’s tissues. This often fatal “graft-ver- 
sus-host” reaction is one of the major compli­
cations of bone-marrow transplants.
Kidneys for transplantation have been ob­

tained from living donors or cadavers; other 
organs can be obtained only from cadavers. 
Organs from cadavers must be obtained very 
soon after death; they may, however, subse­
quently be preserved for some hours by cool­
ing and other procedures. See kidney trans­
plant.

Liver transplantation is technically very dif­
ficult, and the transplant must begin to func­
tion at once if the patiënt is to survive, since 
there is no satisfactory ‘‘artificial liver”; on the 
other hand, rejection is more easily prevented 
than in the case of the kidney.

Heart transplantation resembles liver trans­
plantation in that the patient’s life depends on 
the transplant being able to function at once; 
it is technically easier than liver transplanta­
tion, but rejection is hard to recognize early 
and appears to be more difficult to prevent. 
See heart transplant.
Other human organs that have been trans­

planted with at least some success include the 
pancreas and the lungs; the latter have been 
grafted most successfully when combined with 
the heart in a heart-and-lung transplant. The 
discovery of the immunosuppressive agent 
cyclosporine, which Controls rejection with 
only limited suppression of the body’s de­
fenses against infection, has helped make 
organ transplants more feasible. The develop­
ment of highly specific monoclonal antibod­
ies, which can be targeted to immobilize the 
immune-system cells responsible for rejection, 
holds great promise for the future of organ 
transplantation.
transplant, in horticulture, plant or tree re­
moved from one location and reset in the

Transplanted deciduous tree with roots balled and 
burlapped

ground at another. Most small deciduous trees 
may be moved with no soil attached to their 
roots. Trees of more than 7.5 centimetres (3
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inches) in trunk diameter, however, are best 
moved balled and burlapped, that is, with a 
ball of earth enclosing the roots held in place 
with burlap.

The tree is usually set out at about the depth 
it stood before moving, and planting is done 
as quickly as possible after digging, protecting 
the roots from sun and wind and keeping 
them moist. Holes must be wide and deep 
enough to permit the roots to spread naturally 
or, in the case of balled and burlapped stock, 
to receive the ball. The hole is filled around 
the transplanted tree with fertile soil of good 
texture, worked around the roots and tamped 
to eliminate air pockets. A shallow, saucer-like 
depression is formed around the tree to retain 
water. Trees transplanted in the fall should 
be mulched with 10-12.5 cm of straw, moist 
leaves, or hay. Broken or damaged branches 
should be pruned. In preparing a native tree 
for transplantation, both top growth and roots 
should be pruned back. The trunk is wrapped 
with tree wrap paper to prevent damage from 
borers, animals, sunscald, or windburn.

Vegetables and flowers that have been started 
indoors may be transplanted when all danger 
of frost has passed. Plants must be handled 
carefully to avoid shock. Seedlings are hard- 
ened up for a day or two outside before 
transplanting. A day that is cloudy or rainy, 
windless, and cool is ideal for transplanting 
garden plants. The roots must be kept moist 
and intact. Newly transplanted small plants 
require a few days of protection from direct 
sunlight.
transport, in plant physiology, the movement 
of water and nutrients across a cell membrane.
A brief treatment of plant internal transport 

follows. For full treatment, see m acropaedia: 
Tissues and Fluids.

The fundamental type of distribution (called 
transport) of water and nutrients through a 
plant is found in the most basic plants, the 
unicellular algae, which exchange substances 
with the water in which they live through their 
cell membranes. In more elaborate plants, 
fluid containing nutrients is passed from the 
apoplast (space where water can flow freely, 
between and within cell walls) into the cell 
by enzyme activity, and from cell to cell 
through cytoplasmic joints called plasmodes- 
mata. Most land plants transport water from 
the soil by their roots up to their leaves via a 
system called the xylem (in trees, the xylem 
is the wood). The products of photosynthesis 
are carried to other parts of the plant via a 
System called the phloem (in trees, the inner 
bark is the phloem).
Xylem. The essential activity of plants is 

photosynthesis, which mostly takes place in 
the leaves. In the course of photosynthesis, the 
water content of the leaves is evaporated by 
transpiration, creating within each of the cells 
from which it is evaporated a low pressure 
area which draws more sap into it from the 
more highly pressurized adjacent cells. Pres­
sure in the adjacent cells is thereby lowered, 
the result being a pressure gradiënt extending 
from the leaves through the xylem system to 
the roots. This difference in pressure gradients 
draws water up from the roots to the leaves. 
In wet weather, transpiration may abate so 
that sap ceases flowing altogether as there 
is no pressure difference to force water up­
ward.

The cells that comprise the xylem of conifers 
originate in a layer of tissues between the 
inner bark and wood called the vascular cam­
bium and are called tracheids. Tracheids be­
come functional for fluid transport when they 
die; once the cell has achieved full growth, its 
protoplasm breaks up and its wooden outer 
membrane becomes the wall of a passage 
through which fluids may pass unobstructed.
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Tracheids run more or less parallel to the axis 
of the plant stem and are connected end to 
end by plasmodesmata through which fluids 
may pass but not air (a limitation which pre- 
vents the spread of damage from an injured 
section through the xylem to the rest of the 
tree).

The hard cell walls of the tracheids pro­
vide conifers with the structural strength they 
need to grow and stand against gravity. In 
more highly developed plants, tracheids have 
evolved so as to separate the transport func­
tion (which takes place in the vessels) from 
the structural function (which is performed 
by the fibres). The degree of elaboration of 
a plant’s xylem is related to the humidity of 
the plant’s habitat and its degree of evolu- 
tionary development. Some plants that have 
readapted to living in water after having lived 
on land have reduced xylem Systems; buoyed 
and surrounded by the water, they have no 
more need for the transport and structural 
features the xylem provided.

Soil contents are filtered in the roots by a cell 
layer called the Casparian strip and converted 
to the Chemical compounds of the sap before 
being passed into the plant xylem.

Phloem. In the leaf, transpiration, the evap- 
oration of water and taking in of carbon 
dioxide for photosynthesis, is effected through 
pores called Stomata which are regulated by 
valve cells called guard cells. Sugars and other 
products of photosynthesis enter the phloem 
system in the leaves, whence they are con- 
veyed to all other parts of the plant for storage 
and tissue growth. Phloem cells, called sieve 
cells, originate in the same vascular cambium 
as xylem cells, but on the outside rather than 
the inside. The rate of flow of solution through 
the phloem cannot be measured absolutely, 
since some molecules seem to move faster 
than others; the fastest molecular movement, 
under conditions of the most intense transpi­
ration, may be between 40 and 120 inches 
per hour. Today, phloem transport is inves- 
tigated by introducing radioactive tracés into 
the system and monitoring them as they pass 
through the plant body.

The exact workings of phloem transport are 
not known. Some researchers believe that all 
substances in the phloem solution are bome 
along uniformly with solvent water, along a 
pressure gradiënt created at the top by the 
flow of solution into the sieve cells and at the 
storage cells by the removal of sugars. Un- 
derstanding of the phloem system has yielded 
a rationale for the once-common practice of 
flogging fruit trees to increase yield. Damaging 
the phloem cells in the bark inhibits the flow 
of sugars down from the upper reaches of the 
tree so the sugars remain in the fruit.
Transport and General Workers’ Union
(tgw u), largest labour union in Great Britain, 
with 2,086,000 members in 1980. It was 
founded in 1922 to organize workers who had 
been excluded by the rigid requirements of the 
craft unions. Its membership included all cate­
gories of workers engaged in transport (except 
the railroads), in engineering, and in various 
other industries. By organizing the semiskilled 
and unskilled workers employed in smaller 
manufacturing industries, the general work­
ers’ unions such as the tgwu served workers 
that neither the craft unions nor the mass- 
production industrial unions had reached.

The tgwu combines a centralization of au­
thority with a division of membership into 
industrial groups and geographic regions. The 
tgwu  has been characterized by an unusual 
degree of intemal democracy, stability, and 
influence on general trade union policy in 
Great Britain.
transport phenomenon, in physics, any of 
the phenomena involving the movement of

various entities, such as mass, momentum, 
or energy, through a medium, fluid or solid, 
by virtue of nonuniform conditions existing 
within the medium. Variations of concentra- 
tion in a medium, for example, lead to the 
relative motion of the various Chemical species 
present, and this mass transport is generally 
referred to as diffusion. Variations of veloc- 
ity within a fluid result in the transport of 
momentum, which is normally referred to as 
viscous flow. Variations in temperature result 
in the transport of energy, a process usually 
called heat conduction. There are many sim- 
ilarities in the mathematical descriptions of 
these three phenomena; and the three often 
occur together physically, as in combustion, 
where a flowing, viscous, fluid mixture is un­
dergoing Chemical reactions that produce heat, 
which is conducted away, and that produce 
various Chemical species that interdiffuse with 
one another.
Transport phenomena include not only the 

transport of mass, momentum, and energy but 
also the transport of angular momentum, elec­
trical charge, entropy, and other quantities. 
The mechanism for transport of the various 
entities can involve neutrons, ions, photons, 
colloidal particles, macromolecules, and other 
particles. Transport phenomena can be stud­
ied at various levels of description, all the way 
from the molecule level, where one deals with 
the transport occurring by virtue of molecular 
collisions, to the industrial-equipment level, 
where one is concemed with mass, momen­
tum, and energy relations for large pieces of 
apparatus.
transportation, the movement of goods and 
persons from place to place and the vari­
ous means by which such movement is ac- 
complished. The growth of the ability—and 
need—to transport large quantities of goods 
or numbers of people over long distances at 
high speeds in comfort and safety has been 
an index of civilization and in particular of 
technological progress.

Transportation is treated in a number of arti­
cles in the macropaedia. For the history and 
principal treatment of the subject, see Trans­
portation. For the major types of propulsion 
used in modem forms of transportation, see 
Energy Conversion: Internal Combustion En­
gine, Rockets. For certain specialized forms of 
transportation, see War, The Technology of: 
Protective Installations and Equipment, Naval 
Ships and Craft, Aircraft. For the engineering 
infrastructure on which transportation Sys­
tems depend, see Public Works. For the place 
of transportation in law, see Transportation 
Law.
For a description of the place of transporta­

tion in the circle of learning and for a list of 
both macropaedia and micropaedia articles 
on the subject, see propaedia: Part Seven, 
Division III.

For international Statistical data about trans­
portation, see BRITANNICA WORLD DATA in 
the current Britannica Book of the Year.
transposing musical instrument, instru­
ment that produces a higher or lower pitch 
than indicated in music written for it. Ex­
amples include clarinets, the English hom, 
and saxophones. Musical notation written for 
transposing instruments shows the relative 
pitches, rather than the exact pitches, pro­
duced. Writing in this manner is a historical 
convention that often allows players to switch 
from a given instrument to a related one with­
out releaming fingerings and other techniques 
(as from Eb clarinet to Bb clarinet or from 
English hom to oboe). The instrument name, 
as in the case of Bb clarinet, often indicates 
the pitch resulting when the player sounds 
the note written as C. If the actual pitch is 
lower (or higher) than the notated pitch, the 
written music must be adjusted upward (or 
downward) by the same amount. Thus, in the

key of C major the music for the Bb clarinet 
must be written in the key of D major.

Although most transposing instruments be- 
long to the woodwind and brass families, 
transposing keyboard instruments have also 
been built. The piccolo, contrabassoon, and 
other instruments whose parts are written an 
octave above or below the actual pitch (as c' 
above c) are not considered transposing in­
struments.
transsexualism, disturbance of gender iden­
tity in which the affected person believes that 
he or she should belong to the opposite sex. 
The transsexual male, for example, is bom 
with normal male genitalia and other sec­
ondary characteristics of the masculine sex; 
very early in life, however, he identifies with 
women and behaves in a manner appropriate 
to the female sex. His sexual orientation is 
generally male. Unlike the male homosexual, 
however, the transsexual male desires to relate 
to other men and be treated by them as if he 
were a normal female.

With the development of successful surgi­
cal techniques and hormone therapy, sev­
eral thousand transsexuals, male and female, 
have undergone a permanent sex change. Al­
though both male and female transsexuals 
exist, the male-to-female Operation is more 
common because the genital reconstruction 
is more satisfactory. The male transsexual’s 
penis and testes are removed and an artifi­
cial vagina is created; breast implants may be 
inserted, although some breast development 
usually is promoted with the use of feminizing 
hormones. Female transsexuals may undergo 
mastectomy and hormone treatments to pro­
duce the male secondary sexual characteris­
tics, but attempts to create an artificial penis 
have not been particularly satisfactory.
Tranströmer, Tomas (b. 1931, Stockholm), 
Swedish lyrical poet.

Influenced by Erik Lindegren and the mod- 
emism of the 1940s, Tranströmer’s poetry is 
filled with parallels and allusions to classical 
forms and poetry of the Baroque period as 
well as to modern Surrealism. Tranströmer’s 
poetic images contain his observations of na­
ture and combine richness of meaning with 
the utmost simplicity of style. His first col­
lection of poems was 17 dikter (1954; “Sev- 
enteen Poems”), wherein his impressions of 
the archipelago of Stockholm are interpreted 
from a cosmic perspective. Hemligheter pä 
vagen (1958; “Secrets on the Way”) draws 
upon Tranströmer’s travel impressions. Even 
in a strict imagistic style Tranströmer still pre­
serves an intimate closeness to nature.
Until 1966 Tranströmer served as a psy- 

chologist at Roxtuna, a prison for youthful 
offenders. He translated poetry from Hungary 
and the United States. In 1966 he received the 
Bellman Prize.
transubstantiation, in Christianity, the 
change by which the substance (though not the 
appearance) of the bread and wine in the Eu- 
charist becomes Christ’s Real Presence—that 
is, His body and blood. In Roman Catholi- 
cism and some other Christian churches the 
doctrine, which was first called transubstanti­
ation in the 12th Century, aims at safeguard- 
ing the literal truth of Christ’s Presence while 
emphasizing the fact that there is no change 
in the empirical appearances of the bread and 
wine.

The doctrine of transubstantiation, elabo- 
rated by Scholastic theologians from the 13th 
to the 15th Century, was incorporated into the 
documents of the Council of Trent (1545— 
63). The faith in the Real Presence as brought 
about by a mysterious change antedates the 
Scholastic formulation of the doctrine, as is 
shown by the use of equivalent terms in the 
patristic writers. In the mid-20th Century some 
Catholic theologians were restating the doc­
trine of Christ’s eucharistie presence. Shifting



the emphasis from a change of substance to 
a change of meaning, they coined the terms 
transsignification and transfmalization to be 
used in preference to transubstantiation. But, 
in his encyclical Mysterium Fidei in 1965, 
Pope Paul VI called for a retention of the 
dogma of transubstantiation together with the 
terminology in which it has been expressed.
transuranium element, any of the Chemical 
elements that lie beyond uranium in the pe­
riodic table—i.e., those with atomic numbers 
greater than 92. By the mid-1980s, 15 such 
elements, up to and including atomic number 
107, had been discovered.
A brief treatment of the transuranium el­

ements follows. For füll treatment, see 
macropaedia: Chemical Elements. See also 
MicROPAEDiA for entries on each member of 
this dass.

All of the transuranium elements are ra­
dioactive. They have half-lives ranging from 
2.14 X 106 years to one or two milliseconds. 
Of the 15 known transuranium elements, 
only neptunium and plutonium have been 
found in nature. Both occur only in minute 
amounts, however. The other transuranium 
elements have been synthesized through vari­
ous nuclear reactions. These reactions involve 
transmuting the atoms of one element into 
those of another by bombarding the former 
with neutrons or fast-moving charged parti­
cles. This changes the number of protons in 
their nuclei (i.e., atomic number) to that of 
the new element.

The transuranium elements from neptunium 
(atomic number 93) through lawrencium 
(atomic number 103) are chemically similar 
to the rare-earth elements (see rare-earth met­
al). Those with atomic numbers 104 and 105 
seem to be chemically analogous to the ele­
ments immediately above them in the periodic 
table—hafnium and tantalum, respectively. 
The Chemical properties of transuranium ele­
ments 106 and 107 are still uncertain.

Articles are alphabetized word by word, 
not letter by letter

Transvaal, the northernmost and second 
largest province of the Republic of South 
Africa. It is bordered by Botswana and Zim­
babwe in the north, Mozambique and Swazi­
land on the east, the provinces of Natal and 
the Orange Free State on the south, and 
Cape Province on the west. Within its inter- 
nationally recognized boundaries are located 
the black republic (former Bantu homeland) 
of Venda and about half of that of Bo­
phuthatswana. Pretoria, the provincial Capital, 
is also the nation’s administrative Capital.

The following article summarizes the ad­
ministrative history, geography, demographic 
pattems, economy, and culture of modem 
Transvaal; for additional treatment of its geog­
raphy and history, see macropaedia: South 
Africa.

Bantu-speaking peoples were the original 
inhabitants of the Transvaal, and white 
Afrikaner settlement began in the late 1830s. 
Transvaal state became the core of the South 
African Republic in 1857, and resisted British 
domination in the 1870s. After its defeat in 
the South African (Boer) War of 1899-1902, 
however, the republic lost its independence, 
and the Transvaal became a crown colony. 
It later (1907) regained self-government, and 
in 1910 became a province of the Union of 
South Africa, and from 1961 of the Republic 
of South Africa.
The province contains six distinct physio- 

graphic regions: the Highveld in the south, 
a plateau ranging in elevation from 4,000 to
6,000 ft. (1,400 to 1,800 m); the Bushveld 
Basin, featuring a ridge and valley landscape 
and the canyon of the Blyde River in the centre 
of the province; the Waterberg Plateau, rang­

ing from 3,500 to nearly 7,000 ft northwest 
of the Basin; the Pietersburg Plain, a granite 
surface bounded by mountains to north and 
south; the Limpopo Valley, forming the north- 
ern border with Zimbabwe; and the Lowveld, 
a bush-clad plain which slopes gently towards 
the Lebombo Mountains on the Mozambique 
boundary to the east.

Temperatures in the Transvaal vary with the 
attitude, ranging from a mean of 61° F (16° 
C) in the Highveld to a mean of 74° F (23° 
C) in the subtropical Lowveld. Rainfall varies 
by region, averaging from 18 to 40 in. (460 to 
1,020 mm) annually in the Highveld, 26 in. 
in the Waterberg Plateau, to more than 72 in. 
in parts of the Lowveld.
In the early 1980s, whites made up about 22 

percent of Transvaal’s population, Coloureds 
(racially mixed) about 2 percent, Asians 
(Indians) about 1 percent, and blacks some 
75 percent. Two-thirds of the white popu­
lation speaks Afrikaans, the remainder En­
glish. The blacks, whose main groups are 
the Sotho, Nguni, Tsonga, and Venda, reside 
mainly in rural areas, speak Bantu languages 
and share a lingua franca called Fanagalo. 
Transvaal farms produce com (maize), wheat, 
peanuts (groundnuts), cotton, sugar, potatoes 
and other vegetables, and a variety of fruits. 
Beef and dairy cattle are also important to the 
agricultural economy, and there is some sheep 
ranching.

The Transvaal contains enormous concen- 
trations of gold (mainly in the ridge of 
gold-bearing rock in the south known as 
the Witwatersrand), uranium, diamonds, plat- 
inum, chromite, tin, and nickel. Reserves of 
coal were estimated at 75,000,000,000 tons in 
the early 1980s, and the province possesses 
deposits of asbestos, copper, iron ore, Vermi­
culite, antimony, corundum, and limestone. 
Its mineral wealth is the basis for a large 
complex of industries and other economie ac­
tivities.

Pretoria, the provincial Capital, is also the 
national Capital. In the Transvaal is Johannes­
burg, South Africa’s largest city, and the site 
of its main international airport (Jan Smuts 
airport). Six universities—South Africa, Pre­
toria, Witwatersrand, Potchefstroom, Rand 
Afrikaans, and the University of the North 
for the Bantu (blacks)—are located in the 
Transvaal. The province has achieved interna­
tional recognition for its contributions to the 
visual arts, music, and ballet. Area, exclud- 
ing former Bantu homelands, 100,000 sq mi 
(260,000 sq km); pop. (1980) 7,974,400.
Transvaal jade, greenish, massive grossular, 
a variety of gamet, not jade. See grossular.
Transvaal Ndebele (people): see Ndebele. 
Transvaal Sotho (people): see Pedi.
Transvaal System, major division of Pre- 
cambrian rocks in southem Africa (the Pre- 
cambrian began with the formation of the 
Earth’s cmst about 4,600,000,000 years ago 
and ended 570,000,000 years ago). Rocks of 
this system occur in a large area from the Or­
ange River to Botswana, where they rest upon 
the eroded surface of rocks of the Ventersdorp 
System and underlie the Matsap Beds. The 
Transvaal System was probably deposited in a 
broad basin that existed over the present area 
where Transvaal rocks occur; later deforma­
tion altered the region somewhat so that now 
rocks of the Transvaal System are found in 
two basins that are separated by outcrops of 
rocks of the Ventersdorp System.
Three major divisions of the Transvaal Sys­

tem are recognized: the lowermost Black Reef 
Series, the Dolomite Series, and the uppermost 
Pretoria Series. The Black Reef Series consists 
of a thin but widespread layer of sandy and 
pebbly beds with some shales rarely more than 
30 metres (about 100 feet) thick; in the north­
ern regions of Cape Province, the Black Reef 
Series includes basaltic lavas, volcanic tuffs,

901 transvestism

and breccias. The Dolomite Series, which 
overlies the Black Reef Series throughout the 
entire region, varies greatly in thickness, from
2.000 metres (about 7,000 feet) thick in the 
Rustenburg district to only 40 metres (about 
120 feet) thick in the Drakensberg Escarp- 
ment. It consists primarily of dolomitic lime- 
stones and bands of chert, although in some 
regions almost pure limestones occur; in the 
eastem Transvaal, quartzite and interbedded 
shales occur, whereas elsewhere shales are in­
terbedded with limestone. Sedimentary stmc­
tures such as ripple marks are occasionally 
found in the Dolomite Series as are stromato- 
lites, algae that secreted or formed a frequently 
reeflike calcareous framework. Rocks of the 
Dolomite Series are economically important 
and contain deposits of hematite iron ores, 
asbestos, and manganese. The Pretoria Series 
overlies the Dolomite Series and was derived 
in large part from the erosion and redeposition 
of the upper portions of the Dolomite Series; 
it varies in thickness from 4,000 to about
7.000 metres (14,000 to 23,000 feet). The Pre­
toria Series is well studied in the Transvaal 
region, where four major divisions or stages 
are recognized: the lowermost Timeball Hill 
Stage is followed by the Daspoort, Magalies- 
berg, and Smelter’s Kop stages, respectively. 
The predominant rock types occurring in the 
Pretoria Series include shales, quartzites, and 
dolomites, as well as volcanic lavas and tuffs. 
Some rocks associated with the Daspoort Stage 
are thought to represent tillites, deposits asso­
ciated with glaciation, and together with other 
evidence indicate that glacial conditions pre- 
vailed in the region during Precambrian time.
transverse wave, motion in which all points 
on a wave oscillate along paths at right angles 
to the direction of the wave’s advance. Sur-

wavelength

Transverse wave

face ripples on water, seismic S (secondary) 
waves, and electromagnetic (e.g., radio and 
light) waves are examples of transverse waves.

A simple transverse wave can be represented 
by a sine or cosine curve, so-called because 
the amplitude of any point on the curve—i.e., 
its distance from the axis—is proportional to 
the sine (or cosine) of an angle. In the Figure, 
sine curves of various amplitudes are shown. 
These curves represent how a standing trans­
verse wave might look at consecutive (1, 2, 3, 
4, and 5) intervals of time. The time required 
for a point on the wave to make a complete 
oscillation through the axis is called the pe­
riod of the wave motion, and the number of 
oscillations executed per second is called the 
frequency.
Wavelength is considered to be the distance 

between corresponding points on the wave— 
i.e., the distance between two adjacent peaks 
or troughs of the wave. Transverse waves may 
also be complex, in which the curves repre­
senting them are composed of two or more 
sine or cosine curves.
transvestism, practice of wearing the clothes 
of the opposite sex (cross-dressing), generally 
to derive some kind of sexual pleasure. It is 
often mistakenly associated with homosexu- 
ality; in fact, however, most transvestites are 
heterosexual in orientation, and the practice 
of cross-dressing is sometimes ridiculed in 
the homosexual community. The transvestite 
must also be distinguished from the transsex- 
ual (q.v.), who desires to become a functioning 
member of the opposite sex; most transvestites
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are men who comfortably fill male roles in 
society and are satisfied with their biological 
sex. Transsexuals, both male and female, are 
uncomfortable with their sex and are usually 
required to cross-dress for an extended pe­
riod before they undergo surgery. That most 
transvestites are men is at least in part a result 
of the role of fashion in Western culture; in 
the mid-to-late 20th Century Westem women 
wearing trousers and other clothes once con­
sidered to be exclusively men’s clothes are not 
seen as deviant.

Transvestites may quite early in life express 
interest in the clothes and manners of the 
opposite sex and, around the time of puberty, 
may develop erotic fantasies associated with 
cross-dressing. One type of transvestite whose 
cross-dressing remains a form of fetishism 
(q.v.) concentrates on a single favourite gar- 
ment, such as shoes or underwear. Most 
transvestites keep the practice a secret because 
of negative societal connotations.
A small segment of the homosexual male 

population does engage in transvestism; these 
men are referred to as “drag queens” by other 
homosexuals, and the practice of cross-dress­
ing is called being “in drag.” Unlike the male 
transsexual who wants to pass in society as a 
normal woman, the “drag queen” often wears 
flamboyant outfits in a conscious caricature 
of femininity.

Some male cross-dressers are professional fe­
male impersonators, entertainers who usually 
impersonate female celebrities. Entertainers 
who cross-dress (usually quite unconvincingly) 
to comic effect are quite populär in some 
cultures, particularly in England. In general, 
however, transvestism may be distinguished 
from other types of cross-dressing by the el­
ements of emotional or sexual gratification it 
affords the transvestite, rather than for its en­
tertainment value.
Transylvania, Romanian transilvania , 
German Siebenbürgen, historie eastern Eu­
ropean region. After forming part of Hungary 
(11 th— 16th Century), it was an autonomous 
principality within the Ottoman Empire 
(16th—17th Century) and then once again be­
came part of Hungary at the end of the 17th 
Century; later it was incorporated into Roma­
nia (1918-20). The region, whose name first 
appeared in written documents in the 12th 
Century, covered a territory bounded by the 
Carpathian Mountains on the north and east, 
the Transylvanian Alps on the south, and the 
Bihor Mountains on the west. The neighbour­
ing regions of Maramures, Crisana, and Banat 
have also, on occasion, fceen considered part 
of Transylvania.

Transylvania in the mid-16th Century

Having formed the nucleus of the Dacian 
(Getic) kingdom (flourished Ist Century BC-lst 
Century ad ) and the Roman province of Dacia 
(after a d  106), Transylvania was overrun by a 
succession ofbarbarian tribes after the Roman 
legions withdrew about a d  270. Thereafter the 
Romanized Dacian inhabitants either moved

into the mountains and preserved their cul­
ture or migrated southward. The area then 
was repopulated by peoples from the Roman­
ized lands south of the Danube River or from 
the Balkans. The Magyars (Hungarians) con­
quered the area at the end of the 9th Century 
and firmly established their control over it in 
1003 when their king Stephen I, according 
to legend, defeated the native prince Gyula. 
Administration was Consolidated by the set­
tlement, probably as frontier guards, of the 
Székely (Szeklers, a people akin to the Mag­
yars) and the Saxons (Germans). The Magyars 
encouraged the political and economie devel­
opment of the region. Despite the interruption 
caused by the Mongol invasion of 1241, Tran­
sylvania (while remaining part of the Hun­
garian kingdom) evolved during the follow­
ing centuries into a distinctive autonomous 
unit, with its special voivode (or governor), 
its united, although heterogenous, leadership 
(descended from Szekler, Saxon, and Magyar 
colonists), and its own constitution.
When the Turks decisively defeated Hungary 

at the Battle of Mohäcs (1526), Transylvania 
effectively became independent. Its voivode 
John (Janos Zäpolya), who was elected king of 
Hungary (November 1526), engaged Transyl­
vania in a 12-year war against Ferdinand I, the 
Habsburg claimant to the Hungarian throne. 
Afterward Hungary was divided between the 
Habsburgs and the Turks, and Transylvania 
was transformed into an autonomous princi­
pality that was subject to Turkish suzerainty 
(1566).

During the next Century Transylvania—ruled 
by the Bäthory dynasty (1570-1613, with in- 
terruptions), Istvan Bocskay (reigned 1605- 
06), Gabor Bethlen (reigned 1613-29), and 
György Rakóczi I (reigned 1630-48)—played 
off the Turkish sultan against the Habsburg 
emperor to retain its independent status. It 
emerged from a series of internal religious 
struggles, accompanied by Habsburg Interven­
tion, as a power of international importance, a 
defender of Hungarian liberties against Habs- 
burg encroachments, and a bulwark of Protes- 
tantism in eastern Europe.

During the reign (1648-60) of György Ra­
kóczi II, the Turks, trying to curb Transyl- 
vania’s growing power, stripped it of its vital 
western territory and made the obedient Mi- 
häly Apafi its prince (1662). Shortly after- 
ward, the Turks were defeated before Vienna 
(1683). The Transylvanians, their land over­
run by the troops of the Habsburg emperor, 
then recognized the suzerainty of the emperor 
Leopold I (1687); Transylvania was officially 
attached to Habsburg-controlled Hungary and 
subjected to the direct rule of the emperor’s 
governors. In 1699 the Turks conceded their 
loss of Transylvania (Treaty of Carlowitz); the 
anti-Habsburg elements within the principal­
ity submitted to the emperor in 1711 (Peace 
of Szatmar).

During the succeeding Century the pressure 
of Roman Catholic and bureaucratie rule 
gradually undermined the distinctive charac­
ter of Transylvania. A strong Magyar move­
ment, overshadowing the declining influence 
of the Szekler and Saxon nobles, urged the 
abandonment of the principality’s separate 
administration and integration with Hungary. 
Consequently, during the Hungarian Revolu­
tion of 1848, the Magyars of Transylvania 
identified with the insurgents. The Romanian 
peasantry, which had been developing its own 
national consciousness and agitating for more 
extensive political and religious liberties, took 
a stand against the Magyars and swore al- 
legiance to the Habsburgs. When the Habs­
burgs reasserted their control over Hungary, 
Transylvania was separated from Flungary 
and transformed into a Habsburg crown land, 
subject to strict, absolutist rule. Subsequently, 
it was reabsorbed into Hungary (1867) and 
dominated by the Magyar population.

When Austria-Hungary was defeated in

World War I, the Romanians of Transylvania 
in late 1918 proclaimed the land united with 
Romania. In 1920 the Allies confirmed the 
union in the Treaty of Trianon. Hungary re- 
gained about two-fifths of Transylvania during 
World War II (Vienna Award; August 1940), 
but the entire region was ceded to Romania 
in 1947.
Transylvanian Alps, also called Southern 
carpathians, Romanian carpatii merid- 
ionali, mountainous region of south-central

Hoeing potatoes near Cugir in the foothills of the 
Transylvanian Alps of Romania
William Gelman— Black Star/EB Inc.

Romania. It consists of that section of the 
Carpathian Mountain are from the Prahova 
River valley (east) to the gap in which flow 
the Timi§ and Cema rivers.

Average elevation in the Transylvanian Alps 
is 4,920-5,740 feet (1,500-1,750 m). The high­
est point in Romania, Mount Moldoveanu 
(8,346 feet [2,544 m]), is in the Fagara§ Range, 
southeast of the city of Sibiu. The total length 
is about 155 miles (250 km). The Transylva­
nian Alps include three groups of ranges. They 
are a higher, more continuous, and more im- 
passable section of the Carpathians than the 
eastern and westem segments and are bro- 
ken only by four passes. There is one major 
intermontane depression, the Petro§ani. The 
Carpathian ranges, formed in Tertiary times, 
are part of the Alpine-Himalayan system and 
of the eastern arm of the European Alpine 
fold chain.
Transylvanian rug, also called sieben- 
bürger r ug , any of the large numbers of 
floor coverings found in the churches of Tran­
sylvania (part of Romania), to which they had

Transylvanian rug, 17th Century; in the Mr. and Mrs. 
Joseph V. McMullan Collection
Collection of Joseph V. McMullan; photograph, Otto E. Nelson—EB Inc.



been donated by pious families. Some of these 
rugs are of Turkish manufacture, survivals of 
a massive importation centuries ago. Turkey 
is generally assumed to be the source of all 
Transylvanian caipets, but certain similarities 
of technique, weight, and dye range suggest 
that most have been made in the same neigh- 
bourhood, possibly in Transylvania itself or 
in the European Turkey of the 17th and 18th 
centuries. The question remains unsettled.
Prevalent designs include bird rugs, Lotto 

carpets, carpets with arches at both ends of 
the field, column Ladik, and varied prayer- 
rug forms commonly ascribed to Ghiordes, 
Melas, or Konya carpets. All of these kinds 
of Transylvanian rugs have been counterfeited 
in large numbers.
tranylcypromine, synthetic drug of the 
monoamine-oxidase inhibitor type, used to 
treat severe mental depression. Like other 
monoamine-oxidase inhibitor drugs, tranyl­
cypromine prevents the enzymatic breakdown 
of norepinephrine, the brain-neurotransmitter 
substance concemed with emotional Stimu­
lation. It does so by inhibiting the enzyme 
monoamine oxidase (MAO), which normally 
breaks down norepinephrine at nerve end- 
ings. Tranylcypromine is administered orally. 
The onset of action is delayed, the effects of 
the drug developing slowly over the first two 
weeks of therapy. As with other monoamine- 
oxidase inhibitor dmgs, liver damage is a pos­
sible side effect.
trap, in theatre, a concealed opening, usually 
in the stage floor, through which actors, props, 
and scenery can be brought on and off stage. 
Traps are used, often with elaborate and inge- 
nious machinery, to create a great variety of 
stage effects, particularly the sudden appear­
ance, disappearance, or apparent transforma­
tion of characters or objects on the stage.
Certain types of traps have become more or 

less Standard items of stage equipment. The 
corner trap, for example, is a small, square 
opening, usually located at the side of the 
stage, fitted with a trapdoor or flaps that can 
be lowered out of sight. Through it, stand­
ing figures or objects can be lifted onto the 
stage. When a sudden, mysterious appearance 
is required, a star trap is used. The star trap 
is a circular opening with a lid composed of 
wedge-shaped sections, individually hinged to 
the circumference. An actor, standing below 
on a heavily counterweighted platform, can 
be projected through the opening with great 
speed. The sections of the lid are pushed up 
as he passes and immediately fall back into 
place, thus concealing his point of entrance. 
Another common trap with a long history is 
the grave trap, a large, rectangular opening in 
the centre of the stage floor. It is named for 
its most famous use, as an open grave in the 
graveyard scene from Hamlet. Most traps and 
their mechanisms are designed so that they 
can be taken apart and moved to any point in 
the stage floor where they are required or can 
be stored when not in use.
trap, in physics, any location within a solid 
(generally a semiconductor or an insulator) 
that restricts the movement of electrons and 
holes—i.e., quasi-positive electrical charges. A 
trap consists of either a Chemical impurity or 
an imperfection in the regulär spacing of the 
atoms that make up the solid. Traps play a 
significant role in photoconduction, lumines- 
cence, and the Operation of various electronic 
devices because the ability of a solid to carry 
an electrical current depends on the flow of 
electrons and holes through the solid.
A trap can capture and immobilize an elec­

tron or hole and prevent its recombination 
with the carrier of opposite charge as an elec- 
tron-hole pair. Electrons and holes may break 
free from traps quickly, or they may remain 
there for an extended period of time (e.g., 
several months or longer). Charge carriers can

be released from traps by irradiating the solid 
with infrared rays or by heating it.
trap cut (gemstones): see step cut.
trap-door spider, any member of the spider 
family Ctenizidae and certain members of the 
families Antrodiaetidae, Actinopodidae, and 
Migidae (order Araneida). Trap-door spiders 
construct burrows in the ground; at the en­
trance they build a silken-hinged door. The 
spider feeds by quickly opening the trap door 
and grabbing an insect that is passing close 
by.

Trap-door spider {Bothriocyrtum californicum) at 
covered entrance of tunnel
Ruth Cordner from Root Resources— EB Inc.

The ctenizids, the best-known trap-door spi­
ders, have a special row of teeth adapted for 
digging. The body, 2.5 cm (one inch) or more 
in length, is usually dull brown in colour. The 
legs are relatively short. Ctenizids are com­
mon in the southwestern United States and in 
tropicai and subtropical regions.

The tunnel of a ctenizid, sometimes 15 cm 
(almost 6 inches) long, may consist of a single 
tube or may be branched. The door, often 
camouflaged, usually exceeds 2.5 cm (1 inch) 
in width. Tunnels off the main tube may also 
have doors. The spiders remain in the tube 
except when hunting. They are timid and 
quickly retreat into the tube if frightened.
Antrodiaetids occur in Japan and North 

America. Actinopodids are found in Ar- 
gentina, Africa, and A.ustralia. Migids occur 
in temperate regions of the Southem Hemi­
sphere.
Trapani, Latin drepanum , city, Capital of 
Trapani province, northwestem Sicily, Italy. 
It is situated on a promontory overlooked 
by the town of Erice (Monte San Giuliano), 
west of Palermo. The ancient Drepana, it was 
the port for the Elymian settlement of Eryx 
until it was captured and made a naval base 
by the Carthaginians in 260 bc. It passed 
to the Romans in 241 bc and flourished in 
the Middle Ages under the successive miers 
of Sicily. It was heavily bombed by the Al- 
lies in World War II. Notable buildings of 
the old part of the city include the 14th- 
century church of San Agostino, the mag­
nificent Santuario dell’Annunziata (1315-32, 
rebuilt 1760), the cathedral (1635), the 15th- 
and 16th-century church of Santa Maria di 
Gesü, and the Baroque Palazzo della Giudecca 
(Casa Ciambra). Trapani is an episcopal see, 
and its museum houses notable collections of 
paintings and sculpture.
Trapani is an active port exporting salt 

and wine, and its industrial activities include 
tunny fishing and canning, marble working, 
and food processing. Pop. (1984 est.) mun., 
71,708.
trapezius muscle, large, superficial muscle at 
the back of the neck and the upper part of the 
thorax, or chest. The right and left trapezius 
together fomi a trapezium, an irregulär four- 
sided figure. It originates at the occipital bone 
at the base of the skull, the ligaments on ei-
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ther side of the seven cervical (neck) vertebrae 
(ligamentum nuchae), and the seventh cervi­
cal and all thoracic vertebrae. It is inserted on 
the posterior of the clavicle (collarbone) and 
on the spine of the scapula (shoulder blade). 
Its chief action is support of the shoulders and 
limbs and rotation of the scapula necessary to 
raise the arms above shoulder level.
Trapezus (Turkey): see Trabzon.
Trapp FAMILY, Austrian singers whose story 
was made into a populär Rodgers and Ham­
merstein Broadway musical, The Sound of 
Music (1959), that proved one of the most 
successful in theatre history. Their story was 
also the basis for a film starring Julie Andrews 
(1965) that had a comparable success.

Maria Augusta Kutschera (b. Jan. 26, 1905, 
Vienna—d. March 28, 1987, Morrisville, Vt., 
U.S.), the best-known member of the family, 
wrote The Story of the Trapp Family Singers 
(1949). She recounted her experience as an 
orphan and novitiate in a Benedictine con­
vent in Salzburg. As a governess, she won the 
hearts of the seven children of a widower, Frei­
herr (Baron) Georg von Trapp, a World War 
I submarine commander, and of the baron 
himself. She was married to Trapp in 1927, 
and they had three children. In the mid-1930s 
the family began singing German and liturgi- 
cal music under the tutelage of the Reverend 
Franz Wasner, who continued as their direc­
tor. In 1937 they made their first European 
tour as professional singers—the Trapp Fam­
ily Choir. With Father Wasner, the family fled 
in 1938 from Nazi-dominated Austria to Italy 
(Switzerland in the play) and emigrated to the 
United States. As the Trapp Family Singers 
they developed a program of folk and other 
music that appealed to audiences worldwide. 
They toured in many countries from 1940 
until 1955, when the group disbanded. Georg 
von Trapp died in 1947.

The Trapp family, 1939
The New York Times

Maria Augusta, who with other family mem­
bers became a naturalized U.S. Citizen in 
1948, helped manage a family lodge in Stowe, 
Vt., from the 1940s on. She also conducted 
a summer rnusic camp there until 1956. The 
Trapp Family Austrian Relief, Inc., was es­
tablished in 1947.
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Trappist, member of order of the re-
FORMED CISTERCIANS OF THE STRICT OBSER-
vance (O.C.S.O.), a branch of the Roman 
Catholic Cistercians, founded by the con­
verted courtier Armand de Rancé (1626- 
1700), who had governed the Cistercian abbey 
of La Trappe in France, which he transformed 
(1662) into a community practicing extreme 
austerity of diet, penitential exercises, and ab­
solute silence. He became its regulär abbot in 
1664 and, for more than 30 years, kept the 
abbey under his forceful sway.

In 1792 the monks were ejected from La 
Trappe, and a number of them, led by Dom 
Augustine de Lestrange, settled at Val-Sainte 
in Fribourg, Switz., where they adopted an 
even more rigid life and made several foun­
dations before their expulsion in 1798. Long 
years of wandeling in Russia and Germany 
were followed in 1814 by a retum to La 
Trappe; they were the first religious order to 
revive after the French Revolution and, at the 
death of Lestrange in 1827, numbered 700. 
Their increase has never ceased, and by the 
late 20th Century there were abbeys world­
wide, including several in England, Scotland, 
Canada, the United States, Australia, and 
South Africa. The three existing congregations 
of Trappists were united by Pope Leo XIII 
as the independent Reformed Cistercians of 
the Strict Observance; they follow the primi­
tive custom of Citeaux with an emphasis on 
silence and austerity but without the rigid reg- 
ulations of the early Trappists. After World 
War II their growth was particularly notable 
in France and the United States.
Trappist cheese: see Port Salüt cheese. 
Trappola (card game): see Tarok, 
trapshooting, also called clay-pigeon
SHOOTING, Or DOWN-THE-LINE SHOOTING,
sport in which participants use shotguns for 
shooting at saucer-shaped clay targets flung

Layout of a trapshooting field

into the air from a spring device called a trap. 
A later variant, skeet shooting (q.v.), is also 
included in trapshooting.

Trapshooting originated in England in the 
late 18th Century when marksmen, to im­
prove their hunting skills, shot at live pigeons 
released from cages or box traps. The practice 
was outlawed or died out in the late 19th 
Century when various inanimate objects were 
substituted as targets, culminating with the 
invention of the modern disk. Trapshooting 
has since developed an appeal of its own apart 
from training for hunting and is chiefly pur- 
sued among marksmen who seldom or never 
hunt. It has been included in Olympic Games 
competition, with few exceptions, since 1900.

Modern birds, or clay pigeons, are 45/ ió 
inches (11 cm) in diameter and 1 Vs inch (3 
cm) in thickness and are made of pitch and

clay or limestone, weighing 3V2-4 ounces (99- 
113 g). They are so brittle that even one pellet 
from a shot will usually shatter them for a 
score.
A trapshooting field consists of a single trap 

house located 16 yards (15 m) in front of five 
shooting stations. Targets are thrown into the 
air away from the shooter and at' varying an­
gles unknown to him. A regulation round is 
made up of 25 targets, with each shooter firing 
at five targets from each of the five stations. In 
doublés competition, two targets are released 
at the same time, and the shooter must fire 
one shot at each. The gun used is usually a 
double-barreled 12-gauge (bore) shotgun.

World championship and Olympic trapshoot­
ing events are supervised by the International 
Shooting Union. In the Olympics each com- 
petitor fires four 2 5-target rounds on each of 
two days, and total targets hit out of the 200 
attempted determine the winner.

See Olympic Games.
Traralgon, city, Victoria, Australia. It lies 
in the La Trobe River valley, West Gipps- 
land, southeast of Melbourne. First settled in 
the 1840s, its name is Aboriginal for “crane 
feeding on frogs.” It serves a dairying, sheep- 
raising, and fruit-farming district that has be­
come increasingly industrialized since the end 
of World War I, with the availability of in- 
expensive electric power from Yallourn (114 
miles [184 km] west). Limestone is quarried, 
and cement, paper, and clothing are manu­
factured. Nearby Mary vale is the site of vast 
pulp and paper mills. A rail junction and sit­
uated on the Prince’s Highway, Traralgon is 
also a tourist centre for part of the Eastern 
Highlands. It became a borough in 1961 and 
a city in 1964. Pop. (1985 est.) 20,290.
Träs-os-Montes (Portuguese: “Beyond the 
Mountain”), historical province of northeast­
ern Portugal, bounded north and east by 
Spain, south by the gorges of the Douro River, 
and west by the mountains of Gerez, Cabreira, 
and Maräo. Geologically a part of the Meseta 
Central (q.v.), the terrain may be divided 
physically into two regions. Terra Fria in the 
north is a monotonous sequence of rolling 
hills and dry plateaus where grains (especially 
rye) are extensively cultivated and livestock 
are raised. Terra Quente, in the south, con­
sists of the valleys of the upper Douro River 
and its tributaries. In this region, stomping is 
the traditional method for making port wine. 
The Alto Rabagäo hydroelectric project on the 
Cävado River in Träs-os-Montes was opened 
in 1978. Of archaeological interest are the 
Iron Age granite effigies of boars found in the 
province, most notably at Mur^a. Braganga 
(capital of the historical province), Chaves, 
and Vila Real, home of the 15th-century ex- 
plorer Diogo Cao (Cam), are the chief towns.

Vineyards and olive groves in the upper Douro River 
valleys of the Tras-os-Montes area, Portugal
Eric Carle— Shostal/EB Inc.

Trasimeno, Lake, also called lake of pe- 
rugia , Italian lago trasimeno, Latin trasi- 
menus LACUS, largest lake of the Italian 
peninsula in Umbria region, central Italy, 10 
miles (16 km) west of Perugia. It has an area 
of 49 square miles (128 square km) and is 
shallow, its maximum depth being 20 feet (6 
m). The lake it is fed by small streams and has 
an artificial subterranean outlet (opened 1898) 
to the Tiber River. Surrounded by hills on 
three sides, with an open lowland to the west, 
Trasimeno is often subject to heavy storms 
created by violent winds, especially from the 
north and west. There are three islets in the 
lake: Maggiore, Minore, and Polvese. The 
lake’s shores, formerly marshy and malarial, 
are sparsely inhabited, with only two villages, 
both populär bathing resorts, Castiglione del 
Lago and Passignano sul Trasimeno.

The lake is known in Roman history as the 
scene in 217 bc of the bloody defeat by Hanni- 
bal of a Roman army under the consul Gaius 
Flaminius. At a site on the north shore the 
precise location of which is still controversial, 
HannibaFs African, Iberian, and Celtic troops 
ambushed the Roman army in a narrow dé­
filé in the hills close to the lake, killing about
15,000 of the Romans, including the consul, 
and capturing about 6,000.
Trastämara, Enrique, conde de (count of): 
see Henry II under Henry (Spain: Castile).
Trau (Yugoslavia): see Trogir.
Traube, Isidor (b. March 31, 1860, Hildes­
heim, Hanover—d. Oct. 27, 1943, Edinburgh), 
German physical chemist who founded capil- 
lary chemistry and whose research on liquids 
advanced knowledge of critical temperature, 
osmosis, colloids, and surface tension.

In 1882 Traube joined the faculty of the 
Technische Hochschule, Berlin, and there be­
came professor of chemistry in 1900. He left 
Germany in 1939 and accepted a position at 
the University of Edinburgh.

Traube’s practical interests included physical 
Chemical studies of gastric juice, urine, blood, 
and milk. He designed a viscometer and cap- 
illarimeter to measure viscosity and capillary 
action. He advocated the use of physical ther­
apy to supplement the traditional treatment of 
illness by drugs. Traube’s rule relates the sur­
face tension of capillary active organic com­
pounds to the number of the hydrocarbon 
CH2 groups present in their molecules.
Traun, town, Bundesland Oberösterreich (fed­
eral province of Upper Austria), north-central 
Austria. It lies along the Traun River, just 
south of Linz. First mentioned in 612, it 
became the seat of the countship of Traun, 
which became Abensperg-Traun in the late 
16th Century. Traditionally an agricultural 
community with fishing, milling, and brewing 
enterprises, Traun now manufactures textiles, 
paper, glasses, metalware, and machinery. 
Pop. (1981) 21,524.
Traun, Otto Ferdinand, Graf von 
Abensperg und (count of Abensberg and) (b. 
Aug. 27, 1677, Ödenburg, Hung.—d. Feb. 18, 
1748, Hermannstadt, Transylvania), Austrian 
field marshal who was one of the ablest mil­
itary commanders in the wars of the Polish 
(1733-38) and Austrian Successions (1740- 
48).

Traun was a member of a Protestant no­
ble family, but he converted to Catholicism 
and entered the Austrian Army in 1697. He 
distinguished himself during the War of the 
Spanish Succession (1701—14) and later was 
active primarily in Italy. During the War of 
the Polish Succession he successfully resisted 
superior Spanish forces, became commander 
in chief for Lombardy (1735), and ruled Milan 
as acting governor from 1736 to 1743. Pro­
moted field marshal in 1741, he reached the 
apex of his career during the War of the Aus­
trian Succession. He defeated the Spaniards in



Traun, detail of a portrait by an 
unknown artist
By courtesy of the Heeresgeschichtliches Museum,
Vienna

Italy (1742-43), engineered Austria’s victories 
on the Rhine, Forced Prussia’s Frederick II the 
Great out of Bohemia in 1744, and, finally, 
expelled the French from Southern Germany 
(1745). His achievements secured the election 
of Maria Theresa’s husband, Francis I, as Holy 
Roman emperor.
Trauner, Alexandre, Alexandre also spelled 
A l e x a n d e r  (b. Aug. 3, 1906, Budapest), 
Hungarian-born French motion-picture set de­
signer whose studio-built sets—the fairground 
in Quai des brumes (1938; Port of Skadows), 
the St. Martin Canal in Hotel du Nord (1938), 
the metro station in Les Portes de la nuit 
(1946; Gates of Night)—formed the movie-go- 
ing public’s images of Paris.

Trauner started as an assistant to Lazare 
Meerson, with whom he worked until 1935. 
Influenced by Meerson, Trauner’s poetic real­
ism typified set design in the late 1930s and 
was adopted by many European filmmakers. 
In later work with director Marcel Carné, 
Trauner developed his style of constructing 
detailed but informal period interiors.
After 1952 he designed sets for international 

and U.S. productions, including a number di­
rected by Billy Wilder, such as Love in the 
Afternoon (1957), Witness for the Prosecution 
(1958), The Apartment {I960), One Two Three 
(1961), Irma la Douce (1963), The Private 
Life of Sherlock Holmes (1970), and Fedora 
(1978). Trauner absorbed Wilder’s harsh ur­
ban vision, and his sets reflected it in the same 
way his earlier work had reflected the French 
scene.
trautonium, electronic musical instrument 
invented in 1930 in Germany by Friedrich 
Tfautwein. Its tone is generated by vibrating 
radio tubes that produce an electronic pulse; 
this is converted into sound by a loudspeaker. 
A neon light generates weaker frequencies 
that, controlled by a set of push buttons, affect 
the upper harmonies (component tones of the 
sound), making available many timbres, or 
tone colours.

Pitch was originally controlled by moving 
the hand away from and toward an antenna, 
altering the frequency produced. Later, a steel 
wire was strung over a steel bar that in­
dicated tempered scale intervals {i.e., those 
of the piano). Touching the wire varied the 
frequency. The German composer Paul Hin- 
demith, who played the trautonium, wrote a 
Concertino for Trautonium and Strings (1931).
Trauttmansdorff, Maximilian, Graf von
(count of) (b. May 23, 1584, Graz, Austria— 
d. June 8, 1650, Vienna), Austrian statesman 
and diplomat, confidant of the Austrian em­
perors Ferdinand II and Ferdinand III, chief 
imperial plenipotentiary during the negotia- 
tions of the Peace of Westphalia (1648), and 
one of the foremost political figures of early 
17th-century Europe.
After participating in the Austrian war against 

the Turks (1593-1606) and in Spanish coun- 
terinsurgency activity in the Netherlands, he 
was named to the Council of War (Hof­

kriegsrat) by the Habsburg emperor Matthias 
(reigned 1612-19). Later, he proved instru­
mental in securing the crowns of Bohemia 
and Hungary (1617-18) and ultimately the 
imperial title (1619) for Archduke Ferdinand 
of Styria, thereafter Emperor Ferdinand II. 
During the Thirty Years’ War (1618-48) he 
worked for a quick conclusion of the peace 
with Lutheran Germany, his efforts finally is- 
suing in the Peace of Prague (1635).

Trauttmansdorff was an opponent of the 
political designs of the Habsburgs’ military 
commander Albrecht von Wallenstein. He 
first succeeded the trusted Johann Ulrich von 
Eggenberg as chief minister of Ferdinand II 
(1634) and later exercised paramount influ­
ence over the policies of Ferdinand III (reigned 
1637-57). Through the five years of negoti- 
ations of the Peace of Westphalia, which in 
1648 finally ended the Thirty Years’ War, 
Trauttmansdorff consistently guarded the Aus­
trian dynastie interests and, at the same time, 
was probably the most influential among his 
fellow diplomats in contributing to the even­
tual peace settlement.
Travancore, former princely state in south- 
westem India, now part of Kerala state. Trav­
ancore was in the kingdom of Kerala, or 
Cëra, in the early Christian Era and traded 
with distant parts of the world. In the 1 Ith 
Century the region feil under the Cola empire 
(an ancient Indian Tamil dynasty that ended 
c. 1279); the Hindu kings of the Vijayanagar 
empire held it briefly in the 16th Century, af­
ter which it came under Muslim rule. In the 
mid-18th Century the region was unified and 
became the independent state of Travancore, 
allied with the British in their wars in South­
ern India. A treaty brought it under British 
protection in 1795.

Travancore was known for its relatively high 
literacy rate and for the progressive charac­
ter of its government. Following Indian inde­
pendence, Travancore and Cochin merged to 
form the state of Travancore-Cochin, renamed 
Kerala in 1956.
traveller’s tree (Ravenala madagascariensis), 
plant of the family Strelitziaceae, so named 
because the water it accumulates in its leaf 
bases has been used in emergencies for drink­
ing. This, the only Ravenala species, grows in 
Madagascar. The trunk resembles that of a 
palm tree and attains a height of more than

Traveller’s tree (Ravenala madagascariensis)
By courtesy of McKee Jungte Gardens, Vero Beach, Florida

27 metres (90 feet). At the top of the tree are 
banana-like leaves, with pale midribs that give 
a fanlike appearance. The leaves are 4 to 5 m 
long, and each leaf base, shaped like a huge 
cup, holds about one litre (about a quart) of 
rainwater. The large flower clusters contain 
white blossoms and light-blue seeds.
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travelling library: see bookmobile.
travelling salesman problem, an optimiza- 
tion problem in graph theory, in which some 
directed graph is given, consisting of points 
{e.g., cities), of directed edges connecting some 
of the points {e.g., routes joining cities), and 
of weights assigned to each edge {e.g., the dis­
tance along each route).

The problem is to find some closed path— 
that is, to find a path that returns to its start- 
ing point, connecting all of the points and 
minimizing the sum of the weights of the 
edges traversed by the path {e.g., the path of 
shortest possible total length that connects all 
of the cities).
Traven, B., pseudonym of b e r ic k  t r a v e n  
t o r s v a n , or RET MARUT (b. March 5, 1890?, 
Chicago?—d. March 27, 1969, Mexico City), 
novelist noted as a writer of adventurë stories 
and as a chronicler of rural life in Mexico. 
A mysterious recluse, Traven refused personal 
data to publishers; hence many theories have 
arisen as to his parentage, his nationality, and 
his general identity, and some information is 
not completely verified. Most of his books 
were originally written in German, and were 
first published in Germany.

Traven, who became a cabin boy in the early 
1900s and later a seaman, had little schooling. 
Several years after he settled in Mexico in 
the 1920s, his first book came out in Berlin. 
Das Totenschiff (1926; The Death Ship) teils 
of a sailor who, having lost his papers, boards 
a ship that is destined to be sunk for insur­
ance money. Another well-known work, Der 
Schatz der Sierra Madre (1927; The Treasure 
of the Sierra Madre), about a search for gold 
in Mexico, was made into a motion picture in 
1948, directed by John Huston and starring 
Humphrey Bogart. Traven’s most important 
work is a series of novels that tracé the lives of 
impoverished Indians in Southern Mexico just 
before the start of the Mexican Revolution. 
Among the books in this series are Der Karren 
(1931; The Carreta, 1935) and Die Rebellion 
der Gehenkten (1936; The Rebellion of the 
Hanged, 1952).

Traven’s works are harsh, filled as they are 
with danger, cruelty, and physical and emo­
tional suffering, but his lean, direct prose has 
a hypnotic immediacy and the narratives and 
themes are clear and compelling.
Travers, P(amela) L(yndon) (b. 1906, 
Queensland, Australia), Australian-born En­
glish author of children’s stories, internation- 
ally known for her “Mary Poppins” books that 
have been translated into more than 20 lan­
guages and were used as the basis for the suc­
cessful motion picture Mary Poppins (1964).

Educated privately in Australia, she went to 
England at the age of 19 and became an 
actress, appearing mostly in plays of Shake­
speare. Her first book, Mary Poppins (1934), 
about a magical, good-hearted, and exceed- 
ingly efficiënt nanny, was an immediate pop­
ulär success. Two years later, after she began 
writing sequels to her first novel, Travers de­
cided to give up acting and write full time. She 
travelled throughout Europe and the United 
States lecturing and gaining new material for 
her stories. From 1965 to 1971 she served 
as writer-in-residence at such colleges as Rad- 
cliffe, Smith, and Scripps. Her later works 
include several travel books and the children’s 
novels Friend Monkey (1971), About Sleeping 
Beauty {1915), and Two Pairs of Shoes (1980).
Traver sari, Ambrogio: see Ambrose of 
Camaldoli.
Traverse City, seat (1851) of Grand Trav­
erse County, northwestem Michigan, U.S., on 
Grand Traverse Bay (Lake Michigan). Settled 
in 1847 and named for the bay (French Lac
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Travers: “lake lying crosswise”), it developed 
from a timber town into one of the nation’s 
chief cherry-processing markets and the hub 
of a vast year-round resort area. Light man­
ufacturing augments its economy. The tip 
(marked by a lighthouse) of the 20-mile- (32- 
kilometre-) long Old Mission Peninsula, jut- 
ting into Grand Traverse Bay from the city, is 
exactly midway between the equator and the 
North Pole. Summer events include the Na­
tional Cherry Festival and the Northwestern 
Michigan Fair. Northwestern Michigan Col­
lege (1951) is located in the city. The National 
Music Camp for summer students and the 
Interlochen Arts Academy are at Interlochen, 
14 miles (23 km) Southwest. Inc. village, 1881; 
city, 1895. Pop. (1988 est.) 16,468.
traverse jury: see petit jury.
travertine, dense, banded rock composed of 
calcite (calcium carbonate, CaC03). Formed 
by the evaporation of river and spring wa­
ters, it is a variety of limestone that has a 
light colour and takes a good polish; it is 
often used for walls and interior deeorations 
in public buildings. Travertine deposits along 
the Aniene River, near Rome, are several me­
tres thick. In the United States the Mammoth 
Hot Springs in Yellowstone National Park, 
Wyoming, are actively depositing travertine. 
It also occurs in limestone caves in the form 
of stalactites and Stalagmites, as, for example, 
in Carlsbad Cavems, New Mexico.
travesty, in literature, the treatment of a no­
ble and dignified subject in an inappropriately 
trivial manner. Travesty is a crude form of 
burlesque in which the original subject matter 
is changed little but is transformed into some­
thing ridiculous through incongruous language 
and style. An early example of travesty is 
the humorous treatment of the Pyramus and 
Thisbe legend in Shakespeare’s A Midsummer 
Night’s Dream (1595/96). After 1660, trav­
esty became a populär literary device in En­
gland as seen in John Phillips’ Don Quixote 
(1687), a vulgär mockery of the original work, 
and Charles Cotton’s travesty of Virgil, Scar- 
ronides: or, Virgile Travestie. Being the First 
Book of Virgils Aeneis in English, Burlesque 
(1664), an imitation of the French Virgile 
travesty (1648-53) by Paul Scarron. Later the 
French developed the féeries folies, a musical 
burlesque that travestied fairy tales.
trawler, fishing vessel that uses a trawl, a 
conical net that snares fish by being dragged 
through the water or along the bottom. 
Trawlers vary according to the method of tow- 
ing the net. On side trawlers, the trawl is set 
and hauled over the side with power winches 
or manually by a large crew. Outrigger trawlers 
(a type that includes shrimp boats) drag one 
or two nets from long booms extending from 
each side. Stem trawlers are powerful vessels 
that are often built with ramps for hauling 
heavy catches up the stern onto the work­
ing deck. Powered by engines of up to 5,000 
horsepower, modem trawlers drag huge nets 
that must be hauled by rope winches and 
large net drums or reels. Large trawlers can 
be floating factories, cleaning and freezing the 
fish for processing ashore.
Treacher-Collins syndrome (congenital 
disorder): see mandibulofacial dysostosis.
treacle: see molasses.
treason, the crime of betraying a nation or 
a sovereign by acts considered dangerous to 
security. In English law, treason includes the 
levying of war against the government and 
the giving of aid and comfort to the mon- 
arch’s enemies. It is also treason to violate the 
monarch’s consort, eldest unmarried daugh­
ter, or heir’s wife.

In the United States, treason was defined 
restrictively by the framers of the Constitu­
tion. History had taught them that men in 
power might falsely or loosely charge treason 
against their opponents; therefore, they denied 
Congress the authority to enlarge or reshape 
the offense. Treason against the United States 
“shall consist only in levying War against 
them, or in adhering to their Enemies, giving 
them aid and comfort.”

The Japanese law of treason places special 
emphasis on acts designed to frustrate the 
country’s alliances with other powers. This is 
mainly a consequence of Japan’s renunciation 
of war after World War II. A Japanese Citi­
zen may thus be punished for advocating war 
against another nation. See also sedition.
treasure trove, in law, coin, bullion, gold, or 
silver articles, found hidden in the earth, for 
which no owner can be discovered.

In most of feudal Europe, where the prince 
was looked on as the ultimate owner of all 
lands, his claim to the treasure trove became, 
according to the founder of international law, 
Hugo Grotius, a common and universal right. 
In England and similarly in Scotland, the right 
to treasure trove is in the crown, which may 
grant it as a franchise. Such articles are pre- 
sumed to have once had an owner; and, in his 
absence, they belong not to the finder but to 
the crown. Their concealment is an indictable 
offense in England but not a crime in Scotland 
unless accompanied by intent to appropriate. 
In England the finder—and indeed anyone 
who acquires knowledge—should report the 
matter to the coroner, who must hold an in- 
quest to find whether the discovery be treasure 
trove or not. In the United States the com­
mon law, following the English, would seem 
to give treasure trove to the public treasury, 
but in practice the finder has been allowed to 
keep it. In Louisiana half goes to the finder 
and half to the owner of the land. Modern 
French, German, Italian, and Spanish law is 
the same.

The counterpart of treasure trove under Ro­
man law was thesaurus inventus. Its exact na­
ture and the extent of its resemblance to the 
Anglo-American concept are in doubt, as the 
definition in the Code of Justinian has been 
discredited by some authorities and appears 
to conflict with the general Roman law of suc­
cession. A constitution of Hadrian apparently 
divided thesaurus inventus equally between 
the finder and the landowner.
treasury bill, short-term U.S. government se­
curity with maturity ranging from one month 
to one year. Treasury bills are usually sold at 
auction on a discount basis with a yield equal 
to the difference between the purchase price 
and the maturity value. In contrast to longer- 
term government securities, such as treasury 
notes (with maturity ranging between 1 and 10 
years), treasury bills are much more “liquid” 
investments {i.e., cash for alternative invest- 
ments is tied up for shorter periods of time). 
Because of this high liquidity, the yield rate 
on treasury bills is normally lower than on 
longer-term securities. Prices of treasury bills 
do not usually fluctuate as much as those of 
other government securities but may be influ­
enced by the purchase or sale of large quan­
tities of bills by the central bank. Since 1970 
the minimum order has been $10,000.

First used extensively during World War I 
and initially regarded as an emergency source 
of revenue, bills and other short-term debt in­
struments have become a permanent element 
in the public debt of several countries because 
of their relatively low-interest cost and greater 
flexibility. Treasury bills are ordinarily held as 
secondary reserves by commercial banks and 
by other investors as a means of temporarily 
employing excess funds.
Treasury Relief Art Project (trap), small- 
est o f the federal visual arts projects conceived

under the New Deal to help Depression­
stricken American artists in the 1930s. It was 
directed by the painter Olin Dows and de­
signed to embellish existing federal buildings 
that lacked construction appropriations to fi­
nance such works.

It was operated under the procedures of the 
U.S. Department of the Treasury Section and 
funded by the Works Progress (later Projects) 
Administration (WPA), producing 89 murals, 
65 sculptures, and about 10,000 easel works 
for $873,784 between 1935 and 1939. Ninety 
percent of TRAP’s employees were on re- 
lief and worked under nonrelief master artists 
such as Reginald Marsh, whose frescoes in the 
dorne of New York City’s Custom House are 
the project’s most distinguished achievement.
Treasury Section of Painting and Sculp­
ture, most important of the U.S. Department 
of the Treasury’s three visual arts programs 
conceived during the Great Depression of the 
1930s by the Franklin D. Roosevelt admin­
istration and designed to embellish new fed­
eral buildings with murals and sculpture. It 
was established within the Procurement Di­
vision of the Department of the Treasury’s 
Public Works Branch in October 1934 and 
was funded by one percent of each construc­
tion appropriation. Under the direction of 
the financier and painter Edward Bruce, who 
was assisted by Edward Rowan and the critic 
Forbes Watson, the section commissioned 
works of art by contract after selecting the 
artists by means of local and national compe- 
titions. At a cost of $2,571,267, it sponsored 
more than 1,100 murals and 300 sculptures, 
which were executed in the Justice, Post Of­
fice, Interior, and Social Security buildings in 
Washington, D.C., and in post offices and 
courthouses throughout the country.

The section’s chief objective was to procure 
art and not, like the other cultural projects, 
to provide work relief for needy artists; it 
tended, however, to frown on any image that 
was politically controversial or particularly ab­
stract. The results included many conservative 
views of landscape and industry and recon- 
structions of local historical events. Among 
the major artists to receive commissions were 
John Steuart Curry, William Gropper, Chaim 
Gross, and Reginald Marsh. Initially con­
ceived to promote a mural movement in the 
United States comparable to that in Mexico 
during the 1920s, the section refused to spon­
sor the work of the avant-garde.

Among its other programs the section circu- 
lated exhibitions of mural studies and sculp­
ture models, sponsored murals at the New 
York World’s Fair of 1939-40, and supervised 
the art program of the Civilian Conservation 
Corps (CCC). In 1938 its name was changed 
to Section of Fine Arts, and in 1939 it was 
removed from the Department of the Trea­
sury and placed under the Public Buildings 
Administration of the Federal Works Agency. 
Although Edward Bruce fought to make the 
section a permanent government program, it 
ended in 1943 along with the other remaining 
cultural projects.
treated gern, also called treated stone, 
genuine gern material whose colour has been 
artificially enhanced or produced to increase 
the value of the stone; staining, heat treat­
ment, and irradiation are among the treat- 
ments used.
Relatively porous material may be stained 

or dyed to change its colour. Agate may be 
stained a variety of colours by soaking it in 
different Solutions and, in some cases, by sub­
sequent heat treatment: reds are produced by 
heat or ferrous nitrate and heat; lemon yel­
low, by hydrochloric acid and heat; greens, 
by chromium or nickel salts; blue, by fer­
ne ferrocyanide followed with ferrous sulfate 
or by Prussian blue; and brown, by sugar 
followed with sulfuric acid. Jasper, stained 
blue, has been used to simulate lapis lazuli,



and turquoise, Opal, and alabaster are often 
coloured to enhance their beauty.

Heat treatment of gems to improve or change 
colour has been practiced for centuries. When 
heated, smoky quartz resembles citrine or 
topaz, some brownish or reddish zircon be­
comes bright blue or colourless, yellow topaz 
becomes pink, slightly coloured chalcedony 
becomes camelian red, and some rubies or 
amethysts are more evenly coloured. The 
colour change often depends on the temper­
ature to which the stone is heated, the at­
mospheric conditions in the vicinity, and the 
duration of heating or cooling.

Irradiation of certain gemstones also causes 
colour changes. Some colourless diamonds be­
come green, rose quartz becomes brown, and 
decolourized amethyst regains its purple hue. 
These colour changes are not always perma­
nent, and the stone may become radioactive.
Treatise on the Power and Primacy of 
the Pope, also called appendix  on the 
papacy, one of the confessional writings of 
Lutheranism, prepared in 1537 by Philipp 
Melanchthon, the German Reformer. The 
Protestant political leaders who were mem­
bers of the Schmalkaldic League and sev­
eral Protestant theologians had assembled at 
Schmalkalden to consider a response to a bull 
issued in June 1536 by Pope Paul III in which 
he called for a general council of the Catholic 
Church to deal with the Reformation move­
ment. Although the assembly decided not to 
officially endorse the confession written by 
Martin Luther for the occasion, the Schmal­
kaldic Articles, it was decided that a work 
discussing the primacy of the pope should be 
prepared since this subject had not been cov­
ered in the Augsburg Confession in 1530.

Melanchthon was chosen as author, and on 
Feb. 17, 1537, he read his completed Latin 
manuscript to the other theologians. Subse­
quently 33 of them signed the treatise as a 
confession of faith. It was first published in 
Latin anonymously in 1540 in Strasbourg, and 
the next year a German translation was pub­
lished. It came to be regarded as an appendix 
to Luther’s Schmalkaldic Articles, although 
later research established that it is more prop- 
erly considered an extension of the Augsburg 
Confession. In 1580 it was published in the 
Book of Concord, the collected doctrinal Stan­
dards of Lutheranism.
The first section of the treatise considers the 

papal claim of supremacy within the church 
and over secular kingdoms and the necessity 
for Christians to believe this claim in order 
to be saved. Melanchthon declared the papal 
claim to be false and without basis in Scripture 
or history. In the second section, the proper 
role and power of bishops were considered. 
Melanchthon discussed what he considered 
abuses of the papal office and recommended 
that the office be eliminated.
treaty, a contract or other written instrument 
binding two or more States under interna­
tional law. According to modern diplomatic 
usage the term treaty is confined to the more 
important international agreements, whereas 
those agreements of lesser or subordinate im­
portance have been called conventions, agree­
ments, arrangements, protocols, and acts.
A treaty is normally negotiated between 

plenipotentiaries provided by their respective 
governments with “full power” to conclude the 
treaty within the scope of their instructions. 
Signature, however, is today presumed to be 
subject to ratification by the government un- 
less explicitly waived. Apart from such express 
Provision, the instrument does not become 
formally binding until ratifications have been 
exchanged. A multilateral treaty—such as the 
Treaty of Versailles of 1919 or the Charter of 
the United Nations of 1945—is usually nego­
tiated at a diplomatic conference ending with 
signature of the treaty.
In making a treaty, the authors need not em-

ploy any special form. A treaty often takes the 
form of a contract, but it may take the form 
of a joint declaration or of an exchange of 
notes (as in the case of the Rush-Bagot Agree­
ment between the United States and Great 
Britain in 1817 for mutual disarmament on 
the Great Lakes). It is, however, customary to 
draw up all important treaties on a fixed plan. 
First comes the preamble, giving the names 
and styles of the high contracting parties, a 
statement of the general objectives which they 
have in view, the names and official desig- 
nations of the plenipotentiaries charged with 
the negotiation, and a statement that their full 
powers have been verified. Then follow the ar­
ticles containing the stipulations agreed upon. 
If the treaty is concluded for a definite period, 
this is next stated; or, if it be in form per- 
petual, there may be a Provision inserted that 
either party may “denounce” {i.e., give notice 
to terminate) the treaty. Next follows an arti­
cle pro viding for ratification and for the time 
and place for the exchange of ratifications. At 
the end is a clause stating that “in witness 
whereof the respective plenipotentiaries have 
affixed their names and seals.” The signatures 
follow, with the place and date. “Additional 
articles” are often appended and signed by 
the plenipotentiaries, with the declaration that 
they have the same force and value as if they 
had been included in the body of the treaty or 
convention.
International jurists have classified treaties 

on a variety of principles. Aside from the 
distinction between general (multilateral) and 
bilateral treaties, the distinction has been 
drawn between those that represent a defi­
nite transaction, such as a cession of territory 
{Rechtsgeschäft), and those which seek to es- 
tablish a general rule of conduct, such as the 
“renunciation of war” {Rechtssatz). They may 
be classified in a more practical way according 
to their object, as follows: (1) political treaties, 
such as treaties of peace, of alliance, of cession 
of territory, of pacific settlement, and of dis­
armament; (2) commercial treaties, including 
tariff, consular, fishery, and navigation agree­
ments; (3) constitutional and administrative 
treaties, such as the conventions establishing 
and regulating international unions, organi­
zations, and specialized agencies; (4) treaties 
relating to criminal justice, such as treaties 
defining international crimes and providing 
for extradition; (5) treaties relating to civil 
justice, such as conventions for the protection 
of human rights, trademarks and copyright, 
and the executiön of the judgments of foreign 
courts; (6) treaties codifying international law, 
such as procedures for the peaceful settlement 
of international disputes, rules for the conduct 
of war, and definitions of the rights and du­
ties of States. In practice it is often difficult to 
assign a particular treaty to any one of these 
classes.
A treaty may lapse naturally by the destruc- 

tion of one of the States party to it, by the 
object of the agreement ceasing to exist, by 
the conclusion of a new agreement among the 
parties abrogating or superseding it, or by de- 
nunciation by one of the parties under powers 
reserved in the treaty itself. Treaties are also 
in most cases suspended if not terminated by 
war between the contracting parties and are 
therefore usually revived in express terms of 
the treaty of peace.
Treaty o f-----  — : see under substantive
word {e.g., Aix-la-Chapelle, Treaty of).
treaty port, any of the ports that Asian 
countries, especially China and Japan, opened 
to foreign trade and residence in the mid- 
19th Century because of pressure from powers 
such as Britain, France, Germany, the United 
States, and, in the case of China, Japan. In 
China the initial ports were opened to British 
traders in 1842 following China’s defeat in the 
Chinese-British trade conflict known as the 
first Opium War (1839-42); the treaty port

907 Treblinka

system began in Japan in 1854 after Commo. 
Matthew C. Perry of the United States sailed 
a fleet of gunships into Edo (now Tokyo) 
Bay and forced the Japanese to allow U.S. 
merchants into their country. Other Western 
nations rapidly followed the British and U.S. 
examples and gained treaty port privileges for 
their own citizens not only in China and 
Japan but also in Vietnam, Korea, and Siam. 
Toward the end of the 19th Century, as the 
Western countries demanded more and more 
concessions from China, the number of Chi­
nese treaty ports grew from five in 1842 to 
more than 50 by 1911. The Japanese, having 
less trade appeal and a stronger military force 
than the Chinese, were better able to with- 
stand pressure, and in that country only six 
ports were opened to foreign trade and resi­
dence. No more than two or three ports were 
ever opened in the smaller countries.
Within the treaty ports, Westem subjects 

had the right of extraterritoriality—i.e., they 
were under the control of their own con­
suls and were not subject to the laws of the 
country in which they resided. Eventually an 
independent legal, judicial, police, and taxa­
tion system developed in each of the ports, 
although the cities themselves were still nom- 
inally considered a part of the country in 
which they were located. Along with Westem 
municipal institutions came Westem ways of 
life, and many Asians were first acquainted 
with Westem thought and techniques in the 
treaty ports. Throughout the 19th and 20th 
centuries, treaty port cities such as Shanghai 
and Canton constituted the major areas of 
industrialization in China.

The treaty ports were abolished in Japan in 
1899 as a result of that country’s rapid indus­
trialization and burgeoning military power. 
Most of the imperialist powers, however, re­
fused to relinquish their treaty port rights in 
China and other Asian countries until the end 
of World War II.
Trebbia River, Italian fiume trebbia, Latin 
TREBiA, river, Emilia-Romagna region, north­
ern Italy, rising in the Ligurian Apennines 
at an altitude of 4,613 ft (1,406 m), north­
east of Genoa, and flowing 71 mi (115 km) 
north-northeast across the northern Apen­
nines and the Po lowland to enter the Po 
River just west of Piacenza (ancient Placen- 
tia). Throughout its course, except for the first 
2 mi, the river is followed by the Genoa- 
Piacenza Highway.

The river is known in Roman history for 
the victory gained on its bank in 218 bc by 
Hannibal whose troops defeated the combined 
armies of the consuls Scipio Africanus and 
Tiberius Sempronius Longus; some of the Ro­
man troops, mainly cavalry, escaped to nearby 
Placentia, but most of them were driven into 
the river to their death. The plain of the Treb­
bia was also the scene in 1799 of a defeat of 
the French under Jacques-Étienne Macdonald 
(later duc de Tarente) by a Russo-Austrian 
army commanded by Gen. A.V. Suvorov.
Trebizond (Turkey): see Trabzon, 
trebizond date (tree): see Oleaster.
Treblinka, major German Nazi concentra- 
tion camp and extermination camp, located 
near the railway village of Treblinka, between 
the Polish towns of Siedlce and Malkinia, 62 
miles (100 kilometres) northeast of Warsaw. 
There were two camps: the first Treblinka, 2.5 
mi from the Station, was opened in December 
1941 as a small forced-labour camp; the sec­
ond, larger, and ultrasecret camp, called “T.II” 
{i.e., Treblinka II) in official dispatches, was 
located one mile from the first and opened in 
July 1942 as an extermination camp for Jews 
marked for the Final Solution.
After being unloaded from arriving railway
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freight cars, the victims at Treblinka II were 
separated by sex, stripped of their clothing 
and other possessions, marched into buildings 
containing “bath houses,” and gassed from 
ceiling pipes issuing from diesel engines. (The 
camp may later have also used the poison gas 
Zyklon-B.) A few hundred Ukrainians and 
about 1,000 to 1,500 Jewish male prisoners 
were employed in performing the executions, 
removing gold teeth, dentures, and other valu- 
ables from the corpses, and transporting the 
remains to mass graves. The total number 
executed at Treblinka has been estimated at 
more than 731,000.

On Aug. 2, 1943, a group of Jewish pris- 
oner-workers rose in a planned revolt, killing 
some Ukrainian guards and one SS officer but 
generally failing in a confusion of mistiming 
and ill luck. Most of the 200 or more who did 
escape were eventually killed or recaptured.

The facilities at Treblinka II were closed in 
October 1943; those at Treblinka I in July 
1944. Only about 50 survivors could be found 
after World War II. See also Holocaust.
Trebon, German wittingau , town, Jihoces- 
ky kraj (Southem Bohemia region), Czechoslo- 
vakia, on the main road to Vienna. It lies 
in the basin of the Luznice River, which is 
floored with heavy impermeable clays upon 
which a good deal of peat has formed. The 
area has numerous artificial lakes, and, since 
the Middle Ages, a remarkable freshwater fish­
ing economy has been developed, chiefly with 
carp, The largest fishpond, laid out (1584— 
90) by Jakub Krcin, was named after the 
Rozmberk family, who founded Trebon’s Au- 
gustinian monastery and promoted fish breed­
ing. The town and its environs passed to 
the Schwarzenbergs, a powerful Austrian no­
ble family, in 1660. A remarkable work of 
medieval pond husbandry is the Zlatä stoka 
(Golden Canal), which supplies the system 
with water from the Luznice. The Svët fish­
pond (540 ac [220 ha]) is used for training in 
water sports.

Wide Stretches of water, rimmed with forest 
and successions of small fish pens, surround 
the old town, which is noted for its Gothic 
church of St. Giles (1367) and Schwarzenberg 
Castle, which contains valuable archives. Tre­
bon also has a spa and a small textile industry. 
Pop. (1980) 8,878.
Trebonius, Gaius (d. 43 bc), Roman general 
and politician who had been one of Caesar’s 
most trusted lieutenants before becoming a 
member of the conspiracy that resulted in 
Caesar’s death.

During his term as quaestor (financial magis­
trale) in c. 60 bc, Trebonius opposed Publius 
Clodius. Five years later he backed Caesar’s 
party; he was the author of an act that granted 
Spain to Pompey and Syria to Marcus Licinius 
Crassus for an additional five years and al­
lowed these two consuls to recruit soldiers 
both in Italy and in the provinces. After Tre­
bonius’ participation in the conquest of Gaul 
and the Roman Civil War, Caesar in 48 re- 
warded him with a praetorship and in 49 with 
the governorship of Further Spain. Trebonius 
soon abandoned Spain, however, following a 
mutiny of his troops. In 45 Caesar made him 
consul and promised him the governorship 
of Asia, but Trebonius joined the conspiracy 
against Caesar and participated in his assassi- 
nation. He was appointed proconsul in Asia 
in 44. He was murdered the next year by the 
govemor of Syria.
Trece Martires, charternd city and provincial 
Capital of Cavite province, southem Luzon, 
Philippines. Located in a fertile and densely 
populated plain about halfway between Cavite 
City on Manila Bay (north) and Taal Lake 
(south), it is named after the 13 Filipino patri-

ots martyred by the Spanish in 1896 at Cavite. 
Trece Martires is a trading centre; rice, fruits, 
coffee, sugarcane, and bananas are grown in 
the region. Inc. city, 1954. Pop. (1980) 8,579.
Trediakovsky, Vasily Kirillovich (b. March 
5 [Feb. 22, old style], 1703, Astrakhan, Rus- 
sia—d. Aug. 17 [Aug. 6, O.S.], 1768, St. 
Petersburg), Russian literary theoretician and 
poet whose writings contributed to the classi­
cal foundations of Russian literature.

The son of a poor priest, he became the first 
Russian not of the nobility to receive a hu- 
manistic education abroad, at the Sorbonne 
in Paris (1727-30). Soon after his return to 
Russia he became acting secretary of the 
Academy of Sciences and de facto court poet. 
In 1735 Trediakovsky published Novy i kratky 
sposob k slozheniyu rossiyskikh stikhov (“A 
New and Concise Method for the Composi­
tion of Russian Verses”), which discussed for 
the first time in Russian literature such poetic 
genres as the sonnet, rondeau, madrigal, and 
ode. In 1748 appeared his Razgovor ob or- 
tografii (“A Conversation on Orthography”), 
the first study of the phonetic stmcture of the 
Russian language. He continued his advocacy 
of poetic reform in O drevnem, srednem i 
novom stikhotvorenii rossiyskom (1752; “On 
Ancient, Middle, and New Russian Poetry”). 
Trediakovsky was also a prolific translator of 
classical authors, medieval philosophers, and 
French literature. His translations frequently 
aroused the ire of the censors, and he feil 
into disfavour with his Academy superiors 
and conservative court circles. In 1759 he was 
dismissed from the Academy. His last ma­
jor work was a translation of Fénelon’s Les 
aventures de Télémaque (1766; Tilemakhida), 
which he rendered in Russian hexameters.
tree, woody plant that renews its growth 
every year (called a perennial); most plants 
classified as trees have a single self-supporting 
trunk containing woody tissues, and in most 
species the tmnk produces secondary limbs, 
called branches.
A brief treatment of trees follows. For füll 

treatment, see macropaedia: Trees.
In modern plant-classification Systems based 

on evolutionary and genetic relationships, trees 
do not constitute a group separate from shrubs, 
vines, and herbaceous plants. Instead, trees are 
among the plants in the botanical divisions 
and subdivisions of pteridophytes (which in­
clude tree ferns), gymnosperms (which include 
cycads, the ginkgo, and conifers), and an- 
giosperms (which include all flowering plants). 
Gymnosperms and angiosperms bear seeds, 
whereas pteridophytes reproduce by means of 
spores. In angiosperms the seeds are enclosed 
within fruits. Most of the Earth’s trees are 
angiosperms, of which there are two classes: 
monocotyledons, including palms, aloes, and 
yuccas; and the more numerous dicotyledons, 
including oaks, poplars, apples, and birches.
Trees provide many valuable products, espe­

cially wood, which remains one of the world’s 
chief building materials and fuels, and wood 
pulp, which is used in papermaking. Trees are 
also an important source of edible fruits and 
nuts. In addition, they help to clean the air by 
taking in carbon dioxide and releasing oxygen 
during photosynthesis (the process by which 
plants use the energy of sunlight to convert 
water and carbon dioxide into food). The root 
Systems of trees help to conserve water and 
deter floods and soil erosion. Trees provide 
homes and food for a wide variety of animals, 
and they beautify both natural and man-made 
landscapes.
The tallest trees in the world are the Pacific 

coast redwoods (Sequoia sempervirens), spec­
imens of which are found in Redwood Creek 
Valley, Calif. They reach heights of more 
than 350 ft (105 m). “El Gigante,” a Mexi­
can swamp cypress (Taxodium mucronatum) 
in Tule, Oaxaca, holds the record for circum- 
ference: its base measures 150 ft. The oldest

known living tree is a bristlecone pine (Pinus 
aristata) in Nevada; it is believed to be about
4,600 years old.

Trees are part of the natural Vegetation of 
regions that have an adequate growing season 
and receive at least 30 in. (76 cm) of rainfall 
a year. A few species have become adapted to 
desert and semidesert climates.

Features such as branching, bark, leaves, 
flowers, fruit, and thorns, as well as colour, 
texture, and shape, vary among species.

The reproductive organs of a mature tree 
are the flowers in angiosperms, the stro- 
bili (cones and related structures) in gym­
nosperms, and the spore-producing sporangia 
in pteridophytes. A tree develops when a male 
reproductive cell (sperm) fertilizes a female 
reproductive cell (egg). Among gymnosperms 
and angiosperms fertilization is preceded by 
pollination, in which sperm-bearing pollen 
grains are transferred to egg-bearing ovules by 
wind, insects, or other agents.

Roots and sterns (both of which remain for 
the life of a tree) and leaves make up the tree’s 
nonreproductive organs. Roots anchor the tree 
and take in water and nutrients. Sterns, which 
include trunks, branches, and branchlets, ex­
posé the reproductive parts to pollinating and 
dispersing agents and the leaves to light for 
photosynthesis. Sterns also move water and 
nutrients from the roots to the sites of photo­
synthesis, and, once the food is manufactured, 
carry it back to storage and growth tissues.

Tree growth occurs when new cells are 
formed or old ones are increased in size. The 
ends of sterns and roots contain meristematic 
tissue, in which cell division produces new 
cells and thereby causes a tree to increase 
in height and length. Growth in diameter is 
caused by secondary meristems, or cambium 
layers, which lie between the wood and bark in 
conifers and dicotyledons, and are scantier in 
monocotyledons and cycads. A cross section 
of a conifer or dicotyledon reveals concentric 
rings that signify each year’s growth.

Treelike plants first appeared during the De- 
vonian Period (345,000,000 to 395,000,000 
years ago). Early trees reproduced by spores, 
as do ferns today, and had no flowers or 
seeds. At the end of the Devonian, seed 
plants appeared. The warm, moist Carbonifer- 
ous Period (280,000,000 to 345,000,000 years 
ago) produced enormous trees and dense, lush 
forests. The decaying remains of these forests 
were transformed over time into vast coal 
deposits. Most of the plants of the Carbonif- 
erous forests died out during the colder, drier 
Permian Period (225,000,000 to 280,000,000 
years ago). About 200,000,000 years ago the 
gymnosperms developed. Flowering plants ap­
peared late in the Cretaceous Period (65,000,- 
000 to 136,000,000 years ago).
Tree, Ellen: see Kean, Ellen.
Tree, Sir Herbert (Draper) Beerbohm
(b. Dec. 17, 1853, London—d. July 2, 1917, 
London), one of the great figures of the En­
glish theatre, who became the most successful 
actor-manager of his time. His half brother, 
Max Beerbohm (q.v.), received recognition as 
a writer and caricaturist.

Sir Herbert Beerbohm Tree
By courtesy of the Victoria and Albert Museum, 
London



Herbert was educated in England and Ger­
many. Taking the stage name of Herbert Beer­
bohm Tree, he made his amateur debut in 
London in 1876 and tumed professional two 
years later. In 1882 he married Helen Maud 
Holt (1863-1937), who frequently appeared 
on the stage with him. He was a striking suc­
cess in 1884 in the role of a curate, and in 
1887 he became lessee and manager of the 
Haymarket Theatre, which he ran with great 
success for 10 years.

His range of plays and parts was very wide. 
His Shakespearean productions carried on the 
traditions of Henry Irving in stressing lavish 
visual displays. He proved a fine Falstaff and 
Malvolio, but his Hamlet was not so success­
ful. His Svengali in Trilby was acclaimed as 
the best performance of the role ever seen.

In 1897 Tree moved to Her Majesty’s 
Theatre, which he recently had built, and 
there produced a repertoire ranging from po­
etic drama by Stephen Phillips to children’s 
plays. His Shakespearean productions drew 
audiences from all over the world. Among 
the most remarkable were Richard II, King 
John, Henry VIII, and A Midsummer Night’s 
Dream. His stage versions of Dickens’ works 
and his characterization of Fagin in Oliver 
Twist were considered outstanding. He was 
above all a romantic actor with a genius 
for character parts and comedy. In 1904 he 
founded what became the Royal Academy of 
Dramatic Art, and he was knighted in 1909. 
Herbert Beerbohm Tree (1920) was written by 
Max Beerbohm.
tree bear (primate): see potto.
tree cotton (plant): see bombax cotton.
tree duck: see whistling duck.
tree ear, Chinese mu erh, also called wood 
ear, or black fungus, any of several edible 
mushrooms of the genus Auricularia that are 
populär in Chinese cuisine, especially that of 
Sichuan (Szechwan) province. Tree ears grow 
wild on and are cultivated on the bark of trees. 
They are gathered for use in a fresh state and 
are dried for storage. Dried tree ears resemble 
gray-black flakes of ash; when reconstituted 
the mushrooms expand into dark brown, ruf- 
fled petals that bear a fanciful resemblance to 
an animal’s ear. Tree ears have only a very 
subtle, earthy taste. Rather, they are prized 
for their unique gelatinous-crunchy texture, 
which supplies contrast in soups and other 
mixed dishes. Cloud ears are a related species, 
and the term is often used interchangeably 
with tree ear.
tree frog, also called tree toad, any typi­
cal arboreal frog of the family Hylidae. Hylid

European green tree frogs (Hyla 
arborea)
Jane Burton— Bruce Coleman Ltd.

tree frogs are usually small, slender and 
long-legged, with sucker-like adhesive disks, 
which aid in climbing, on the tips of the fin- 
gers and toes. Some hylids do not climb well 
and live in the water, on land, or in burrows. 
Most species deposit their eggs in water. Some, 
such as the smith frog (Hyla faber), build mud 
nests at the water’s edge; others lay their eggs 
in the water that collects between the leaves of 
plants. In the marsupial frogs (Gastrotheca) of 
South America, the young develop in a brood 
pouch that forms on the back of the female.

There are more than 550 species of hylids. 
They are found primarily in the New World 
but are present on all continents. The genus 
Hyla includes several hundred species. Better 
known species include the barking tree frog 
(H. gratiosa), the European green tree frog (H. 
arborea), the gray tree frog (H. versicolor), the 
green frog (H. cinerea), and the Pacific tree 
frog (H. regilla).
tree lungwort, also called lungwort (Lo- 
baria pulmonaria), a liehen that, because of its

Tree lungwort (Lobaria pulmonaria)
Vernon Ahmadjian

physical resemblance to the lungs, was once 
used to treat tuberculosis, pneumonia, and 
other lung diseases. Its elongated, forked thal- 
lus (12 to 18 centimetres), loosely attached at 
one end, is dark green when wet and greenish 
brown and papery when dry. The forked lobes 
have square ends.
tree mallow (Lavatera arborea), biennial, 
herbaceous plant, of the mallow family (Mal- 
vaceae), native to Europe. It grows 1.2-3 me­
tres (4-10 feet) tail and bears downy, lobed 
leaves 10-25 centimetres (4-10 inches) long.

Tree mallow (Lavatera arborea)
G.R. Roberts

909 tree of heaven

Purplish-red flowers about 5 cm wide are 
borne in profuse, leafy clusters. The cultivated 
variety L. arborea variegata has white-mottled 
leaves.

To make the best use of the Britannica, 
consult the index first

tree marriage, symbolic marital union of a 
person with a tree that is said to be infused 
with supernatural life. Tree marriage may also 
be a form of proxy marriage. In one such 
practice, between a bachelor and a tree, the 
tree was afterward felled, thereby endowing 
the man with the widower status required 
to marry a widow. Tree marriage was once 
widespread in India. The term can also refer 
to a nuptial ceremony that takes place in, on, 
or around a tree or that is sanctified with some 
part of the tree, such as the bark or sap. The 
latter practice is more usually part of a reli­
gious system or cult organized around beliefs 
that trees contain hidden or sacred power to 
eure or to enhance fertility or that they con­
tain the souls of ancestors or of the unbom.
tree moss, any of the plants of the genus Cli- 
macium (order Bryales), which resemble small 
evergreen trees and are found in damp, shady 
places throughout the Northern Hemisphere. 
The most common species are the European 
tree moss (C. dendroides), which is also found

Tree moss (Climacium dendroides)
F.K. Anderson— EB Inc.

in North America, and the American tree 
moss (C. americanum). Both are about 5 to 
10 centimetres (2 to 4 inches) high, with the 
branches clustered at the top of the shoot. The 
reddish-brown capsules (spore cases), bome 
on the female plant, have lids with long 
beaks and mature in the fall. The American 
tree moss has longer, narrower capsules with 
longer beaks and a leaf different from that 
of the European tree moss. Both species pro­
duce new shoots vegetatively each year from 
horizontal sterns growing on the soil surface. 
A less common North American species, C. 
kindbergii, can be found growing in very wet, 
swampy places. It is very dark green, almost 
black, in colour, and its tendency to form 
dense tufts or cushions obscures the treelike 
appearance of the small individual plants.
tree of heaven, also called copal tree, or 
varnish tree (Ailanthus altissima), rapid- 
growing tree, in the family Simaroubaceae, 
native to China but widely naturalized else­
where. It has been planted as a yard and Street 
tree in urban centres, because of its resistance 
to pollution, freedom from insects and dis­
ease, and ability to grow in almost any soil. 
The tree of heaven grows to 18 metres (60 

feet) or more, producing long, many-parted 
leaves, which emit a rank odour when bruised. 
Male trees bear unpleasantly scented flowers. 
Female trees produce winged fruits, tannish 
orange when ripe. Several varieties are known, 
among them A. altissima sutchuenensis, with
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Tree of heaven (Ailanthus altissima)
Grant Heilman— EB Inc.

purplish leaf stalks and whitish underleaf, and 
A. altissima erythrocarpa, with brilliant red 
seed clusters.
tree of knowledge (mythic motif): see world 
tree.
tree of life: see arborvitae. 
tree poppy: see bush poppy.
tree-ring dating (method of age determina- 
tion): see dendrochronology.
tree shrew, any of the small, squirrel-like 
mammals constituting the family Tupaiidae, 
found in forests of Southeast Asia. Tree shrews 
show resemblances to both the primates and 
the insectivores; depending on the authority, 
they may be classified in either of these or­
ders.

Despite the name, tree shrews may be ei­
ther terrestrial or arboreal. They have pointed 
noses, long tails, and (unlike the typical pri­
mates) sharp, curved claws. Total length ranges 
from about 20 centimetres (8 inches) to more 
than 35 cm, and the colour is gray, brown, or 
reddish-brown, with shoulder or face mark­
ings in some species. Tree shrews are diurnal. 
They feed on insects, fruit, and some small 
animals and they nest in tree hollows or holes 
in the ground. They usually bear one or two

Tree shrew (Tupaia)
R. Van Nostrand—Photo Researchers

young; gestation periods, for those in which 
they are known, are about 47 to 56 days.

There are five genera and about 15 species of 
tree shrews. Among these are the common tree 
shrews (Tupaia) and the feather- or pen-tailed 
tree shrews (Ptilocercus), in which the tail is 
naked and ends in a single, feather-like tuft.
tree snake, any of a number of arboreal 
serpents, primarily of the family Colubridae. 
They prey on birds and on arboreal lizards 
and frogs. A well-known genus is Dendrophis, 
found from Southeast Asia to Australia. The

commonest of Australia’s few colubrid snakes 
is the green tree snake (Dendrelaphis punctu- 
latus) of northern and eastern regions. It has 
a tiny head and thin foreparts; length may 
reach 1.8 metres (5.9 feet). The green tree 
snakes of northern South America are the 
slender, broad-headed members of the genus 
Thalerophis. Another tropicai American genus 
is Imantodes, made up of exceptionally slen­
der rear-fanged tree snakes that stiffen the 
body in the shape of an I-beam to cross from 
branch to branch. Flying snakes, mangrove

Blunt-headed tree snake (Imantodes cenchoa)
Dade W. Thornton—The National Audubon Society Collection/Photo 
Researchers

snakes, and whip snakes are sometimes called 
tree snakes.
tree swift (bird): see crested swift.
Treece, Henry (b. 1911/12, Wednesbury, 
Staffordshire, Eng.—d. June 10, 1966, Bar- 
ton-upon-Humber, Lincolnshire), English poet 
and historical novelist whose ability to bring 
the ancient world to life in fiction makes his 
work especially appealing to young readers. As 
a poet he—together with J.F. Hendry—was a 
founder of the New Apocalypse movement, a 
reaction against the politically oriented, ma- 
chine-age literature and realist poetry of the 
1930s.
Treece was educated at Birmingham Univer­

sity. He became a schoolteacher, and later he 
served as intelligence officer in the Bornber 
Command during World War II. After the war 
he resumed writing—verse, drama, short sto­
ries, British Broadcasting Corporation scripts, 
as well as poetry. His most important collec­
tions of verse are The Black Seasons (1945) 
and The Exiles (1952). In fiction perhaps 
his finest achievement is The Bronze Sword 
(1965), a romantic “eyewitness” account of 
Celtic Britain’s history from the Bronze Age to 
the decline of the Cymry under the legendary 
King Arthur. His historical novels include The 
Eagles Have Flown (1954), Red Queen, White 
Queen (1958), and his last novel, The Green 
Man (1966). He also wrote for children.
treecreeper, any of a dozen small slender 
birds, with downcurved bills, that spiral up 
tree trunks in search of insects. They are var- 
iously classified in the families Certhidae and 
Climacteridae.

The six species of Certhia constitute the 
family Certhiidae (order Passeriformes). The 
best known is C. familiaris, a 13-centimetre 
(5-inch) streaky brown-and-white bird of 
woodlands across the Northern Hemisphere; 
it is called treecreeper in Europe and brown 
creeper in North America. Its tail is stiffened 
and serves as a prop against the tree. The nest, 
a soft cup within a mass of rootlets, usually

Treecreeper (Certhia familiaris)
R.J.C. Blewitt— Ardea Photographics

is placed behind a slab of bark and contains 
three to nine eggs.

The six species of Climacteris, known as Aus­
tralian treecreepers, constitute the family Cli­
macteridae, sometimes considered a subfam­
ily of Sittidae (nuthatches) or Meliphagidae 
(honeyeaters); formerly, these creepers were in­
cluded in Certhiidae. They have brush-tipped 
tongues and behave rather like honeyeaters, 
although they resemble certhiids in their drab 
streaky plumage. As in nuthatches the tail is 
not stiffened. The nest, made in a tree hoi­
low, contains one to four eggs. Climacterids 
are virtually confined to Australia; one species 
ranges to New Guinea.
Rhabdornis species (see creeper) are some­

times placed in Climacteridae.
treehopper, any member of the approxi­
mately 2,600 species of the family Mem- 
bracidae (order Homoptera), sometimes called 
insect brownies because of their elflike ap­
pearance. They are easily recognized by their 
vertical face and grotesquely enlarged thorax, 
which extends anteriorly over the head to 
form a spine and expands posteriorly over 
the body to form a hoodlike covering. They 
range in colour from green and blue to bronze 
and are often marked with spots or stripes. 
Many treehoppers secrete honeydew, a sweet 
by-product of digestion. These sap-sucking in­
sects, best represented in the tropics, may in- 
jure trees and shrubs when the female deposits 
her yellow, elongated eggs into a double row 
of curved slits cut into the bark. Fungi and 
other diseases may enter through these slits. 
In the spring, pale-green nymphs emerge and 
feed on the sap of nearby weeds and grasses. 
They mature and retum to the trees in the 
middle of the summer to lay eggs.
The buffalo treehopper, Stictocephala (Cere- 

sa) bubalus, six to eight millimetres long, is

Treehopper
Alexander B. Klots

harmful to young orchard trees, especially ap- 
ple trees. The oak treehoppers (Platycotis vit- 
tata and P. quadrivittata) feed on deciduous



and evergreen oaks. Treehoppers can be con­
trolled by spraying before eggs are laid and by 
cutting down surrounding weeds.
treerunner (bird): see sitella. 
trefa (Judaism): see terefa.
Treich-Laplène, Marcel (b. June 24, 1860, 
Ussel, Fr.—d. March 9, 1890, Grand-Bassam, 
Cote dTvoire), French explorer whose diffi­
cult voyage into the interior of western Africa 
established the eastem boundary of the Cote 
dTvoire (Ivory Coast).

Treich traveled to Africa in 1883 and from 
the start complained of the encroachments of 
British traders on French territory. The de- 
sire to forestall British control of the westem 
African interior led to his voyages of explo­
ration. In 1887 he concluded treaties with the 
miers of the Anyi and the Brong peoples. His 
longest joumey began in September 1888, in 
relief of another French explorer, L.-G. Binger. 
He traveled inland to Bondoukou and Kong 
(in the Cote dTvoire), establishing French pro- 
tectorates over the peoples he encountered, 
and retumed to the coast in April 1889.
Treinta y Tres, city, east-central Uruguay, 
near the Olimar Grande River. It is the com­
mercial and manufacturing centre for an agri­
cultural and pastoral hinterland. Cattle and 
sheep are raised widely; wheat, corn (maize), 
oats, and linseed are the chief crops. Treinta y 
Tres lies on the Pan-American Highway and 
on the main railroad linking Montevideo to 
Rio Branco, and it has an airport. The name 
(meaning “thirty-three”) refers to 33 indepen­
dence fighters of the 19th Century. Pop. (1985 
prelim.) 27,500.
Treitschke, Heinrich von (b. Sept. 15, 1834, 
Dresden, Saxony [Germany]—d. April 28, 
1896, Berlin), German historian and political 
writer whose advocacy of power politics was 
influential at home and contributed to distrust 
of Germany abroad.

The son of a Saxon general, Treitschke stud­
ied at Bonn and Leipzig. He taught history 
and politics at Leipzig University (1859) and 
went on to teach at Freiburg (1863), Kiel 
(1866), Heidelberg (1867), and Berlin (1874). 
From 1866 to 1889 he edited the Preussische 
Jahrbücher (“Prussian Yearbooks”), a journal 
influential in his field. From 1871 to 1884 
he was a member of the Reichstag, first as 
a National Liberal and then as a moderate 
conservative, but as a public figure he was 
handicapped by almost total deafness.
Treitschke was a proponent of authoritarian 

power politics and a vociferous herald of the 
unity of Germany through Prussian might. 
Treitschke believed that the state should be 
the centre of the lives of its citizens and that 
it should be headed by authoritarian miers 
without the check of a parliament. He held 
that Germany was the tme heir of the Holy 
Roman Empire; thus he pressed for its rise 
to the status of a great imperialist power. He 
disparaged westem European liberalism and 
took an equally skeptical view of democracy 
in North America.

As a historian, Treitschke won great influ­
ence in Germany owing to his rhetorical gifts, 
his masterful literary style, and his colour- 
ful descriptions of political and cultural life. 
His writings contain many vehement and in­
accurate political judgments, however, and 
his lack of objectivity stands in sharp con­
trast to the dispassionate leaming of his great 
German contemporary, the historian Leopold 
von Ranke. After von Ranke’s death in 1886, 
Treitschke was named official historiographer 
of Pmssia. In 1895 he became editor of the 
Historische Zeitschrift (“Historical Journal”).

Treitschke’s admiration for the early Ho- 
henzollems and his hatred of Prince von 
Metternich and the English are evident in 
his magnum opus, Deutsche Geschichte im 
19. Jahrhundert, 5 vol. (1879-94; Treitschke’s

History of Germany in the Nineteenth Cen­
tury), which covers the period from 1800 to 
1848. Treitschke did not live to finish writing 
this work. His most important other works 
are the essays collected in Historische und 
politische Aufsätze, 4 vol. (1865-97; “Histori­
cal and Political Essays”), and his lectures on 
politics, collected in Politik, 2 vol. (1897-98). 
A biography, Heinrich von Treitschke, by A. 
Dorpalen, appeared in 1957.
Trelawny, Edward John (b. Nov. 13, 1792, 
London-—d. Aug. 13, 1881, Sompting, Sus- 
sex, Eng.), English author and adventurer, 
the friend of Percy Bysshe Shelley and Lord 
Byron, whom he portrayed brilliantly in his 
books.

Trelawny was a handsome, dashing, and 
quixotic personality from an old and famous 
Comish family. He was brought up in London 
and went to a school in Bristol, from which 
he ran away. At the age of 13 he entered the 
Royal Navy, and he was discharged in 1812. 
He wrote of his experiences as a midshipman 
in Adventures of a Younger Son (1831).
In 1822 Trelawny met Shelley and Byron in 

Pisa, and, after Shelley drowned at Livorno on 
July 8 of that year, Trelawny never recovered 
from the blow of his death. He supervised the 
recovery and cremation of Shelley’s body, and 
he raised the money for Mary Shelley’s return 
to England.

In 1823 Trelawny accompanied Byron to 
Greece to aid in the struggle for Greek inde­
pendence. Later Trelawny would vividly re- 
count his friendships with the two great poets 
in his Recollections of the Last Days of Shelley 
and Byron (1858; revised edition, Records of 
Shelley, Byron and the Author, 1878). From 
1833 to 1835 Trelawny traveled in the United 
States, where, among other adventures, he 
swam the Niagara River between the rapids 
and the falls and demonstrated his sympathy 
for the Abolitionists by buying the freedom of 
a slave.
A man of many gifts, Trelawny was unable 

to focus any one of them, and he never ful- 
filled his promise either as a writer or a man 
of action. Nevertheless, his great charm made 
him a favourite in London society; besides the 
Shelley circle his friendships included Caro­
line Norton, the Rossettis, Walter Savage Lan- 
dor, Algernon Swinburne, and John Millais. 
Trelawny’s ashes were buried next to Shelley’s 
in the Protestant Cemetery in Rome—a grave 
he had reserved almost 60 years before his 
death.
b i b l i o g r a p h y . William St. Clair’s biography, 
T relaw ny, The In cu rab le  R o m a n c e r  (1978), puts 
the author’s life in historical perspective.
Trelleborg, town and port, län (county) of 
Malmöhus, Southern Sweden, on the Baltic. 
During the Middle Ages it was an important 
herring-fishing and commercial centre; it de­
clined after the herring left the area in the 
15th Century. After being plundered during 
war (1563-70) between Denmark and Swe­
den and devastated by fire in 1617, it lost its 
charter in 1619 and did not regain its former 
status as a town until 1867. With the begin­
ning of steamer service to Sassnitz (Germany) 
in 1897, followed by ferry service in 1909, 
the town grew in importance. Because of its 
ferry service, Trelleborg was a focal point for 
the transportation of sick and wounded and 
the exchange of prisoners during World Wars 
I and II. As Sweden’s southemmost town, 
Trelleborg is a major Crossing point to Con­
tinental Europe and maintains a busy coastal 
trade as well. The modern, well-equipped har­
bour has been conducive to industrialization, 
notably sugar refining and the manufacture of 
rubber goods. Pop. (1988 est.) mun., 34,362.
trematode: see fluke.
Trembley, Abraham (b. Sept. 3, 1710, 
Geneva—d. May 12, 1784, Geneva), Swiss
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naturalist, best-known for his studies of the 
freshwater hydra, mainly Chlorhydra viridis- 
sima. His extensive systematic experiments 
foreshadowed modern research on tissue re- 
generation and grafting.

Trembley’s experiments demonstrated the 
hydra’s ability, when cut in two, to regenerate 
complete individuals from each part and also 
its ability, when two individuals are grafted 
together, to form from them a single individ­
ual. His demonstration that the hydra is an 
animal proved the existence of reproduction 
by budding in the animal kingdom and also 
proved that the process of budding is asexual. 
He reported his investigations on the hydra 
in the monograph on freshwater polyps for 
which he is best known, Mémoires pour servir 
ä Thistoire d ’un genre de polypes d ’eau douce, 
ä bras en forme de comes (1744; “Memoirs 
for History of a Genus of Freshwater, Hom- 
shaped Polyps”). He was the first to witness 
multiplication of protozoans by division and 
cell division in algae. Trembley did his most 
important biological work while serving as a 
private tutor to distinguished families.
Trémoille, Georges de La: see La Trémoille, 
Georges de.
Trémoille, Marie-Anne de la: see Ursins, 
Marie-Anne de la Trémoille, princesse des.
trench, oceanic: see oceanic trench.
trench fever, infectious disease characterized 
by sudden onset with fever, headache, sore 
muscles, bones, and joints, and outbreaks of 
skin lesions on the chest and back; it is trans- 
mitted from one person to another by a body 
louse harbouring the causative organism, the 
rickettsial bacterium Rochalimaea (formerly 
Rickettsia) quintana. There may be one period 
of fever, or the fever may recur several times 
at intervals of four to five days. Most persons 
recover within about two months; there may 
be relapses, however, and the disease becomes 
chronic in about 5 percent of the cases. Treat­
ment with Chlortetracycline brings permanent 
relief of the Symptoms, but the patiënt contin­
ues to carry rickettsiae and remains infectious 
for lice. First recognized in 1915, trench fever 
was a major medical problem during World 
War I. It reappeared in epidemie form among 
German troops on the Eastern front during 
World War II. The control of body lice is the 
chief means of prevention.
trench mouth: see Vincent’s gingivitis.
trench warfare, warfare in which opposing 
armed forces attack, counterattack, and de- 
fend from relatively permanent Systems of 
trenches dug into the ground. The opposing 
Systems of trenches are usually close to one 
another. Trench warfare is resorted to when 
the superior firepower of the defense compels 
the opposing forces to “dig in” so extensively 
as to sacrifice their mobility in order to gain 
protection.
A trench system may begin simply as a col­

lection of foxholes hastily dug by troops us­
ing their entrenching tools. These holes may 
subsequently be deepened so that a soldier 
can safely stand up in one of them, and 
the individual foxholes may be connected by 
shallow crawl trenches. From this beginning 
a system of more permanent trenches may 
be constructed. In making a trench, soil from 
the excavation is used to create raised para­
pets running both in front of and behind 
the trench. Within the trench are firing posi- 
tions along a raised forward step called a fire 
step, and duckboards are placed on the often 
muddy bottom of the trench to provide secure 
footing.

The tactical ancestor of modern trench war­
fare was the system of progressively extended 
trenches developed by the French military
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engineer Sébastien Le Prestre de Vauban for 
the attack of fortresses in the 17th Century. 
Trenches remained merely a part of siegecraft 
until the increasing firepower of small arms 
and cannon compelled both sides to make 
use of trenches in the American Civil War 
(1861-65). The trench lines of the Petersburg- 
Richmond theatre of operations in the final 
months of that war were the foremost exam­
ple of trench warfare in the 19th Century.

Trench warfare reached its highest develop­
ment on the Westem Front during World 
War I (1914-18), when armies of millions of 
men faced each other in a line of trenches ex­
tending from the Belgian coast through north- 
eastern France to Switzerland. These trenches 
arose within the first few months of the war’s 
outbreak, after the great offensives launched 
by Germany and France had shattered against 
the deadly, withering fire of the machine gun 
and the rapid-firing artillery piece. The sheer 
quantity of bullets and shells flying through 
the air in the battle conditions of that war 
compelled soldiers to burrow into the soil to 
obtain shelter and survive.

The typical trench system in World War I 
consisted of a series of two, three, four, or 
more trench lines running parallel to each 
other and being at least 1 mile (1.6 km) in 
depth. Each trench was dug in a type of 
zigzag so that no enemy, standing at one end, 
could fire for more than a few yards down its 
length. Each of the main lines of trenches was 
connected to each other and to the rear by a 
series of Communications trenches that were 
dug roughly perpendicular to them. Food, am- 
munition, fresh troops, mail, and orders were 
delivered through these trenches. The intri- 
cate network of trenches contained command 
posts, forward supply dumps, first-aid stations, 
kitchens, and latrines. Most importantly, it 
had machine-gun emplacements to defend 
against an assault, and it had dugouts deep 
enough to shelter large numbers of defending 
troops during an enemy bombardment.

The first, or front, line of trenches was 
known as the outpost line and was thinly held 
by scattered machine gunners distributed be­
hind dense entanglements of barbed wire. The 
main line of resistance was a parallel series 
of two, three, or four lines of trenches con­
taining the bulk of the defending troops. The 
defenders’ artillery was posted to the rear of 
the main line of trenches. Each main line of 
trenches was fronted by fields of barbed wire 
intended to slow down and entangle attacking 
infantry. As World War I progressed, both 
sides, but particularly the Germans, devel­
oped trench Systems of progressively greater 
depth and strength in order to ensure that 
the enemy could not achieve a breakthrough 
at any particular point. The Germans evolved 
an extremely elaborate defense system using 
pillboxes, i.e., concrete shelters for machine 
guns. Behind the pillboxes were more lines of 
barbed wire and more trenches and dugouts 
reinforced with concrete to withstand artillery 
bombardment. Behind these defenses were 
still more lines of trenches that were effec- 
tively out of range of the enemy’s artillery fire. 
By 1918 the Germans had constructed some 
trench Systems that had a depth of 14 miles 
(22 km).

Throughout most of World War I, the op­
posing armies on the Westem Front tried to 
break through the enemy’s trench system by 
mounting infantry assaults preceded by in­
tense artillery bombardments of the defending 
trenches. These attacks usually failed, partly 
because the preliminary bombardment alerted 
the defenders to the imminence of an attack, 
thus allowing them time to bring up reserves 
for a counterattack, and because the bombard­
ments themselves tumed the “no-man’s-land” 
between the opposing sides into rough, shell-

pocked terrain that slowed down the attack­
ing infantry. The crucial elements in attacking 
a trench system, surprise and overwhelming 
numbers of infantry, were thus almost impos- 
sible to attain. The Allies’ increased use of the 
tank in 1918 marked the beginning of the end 
of trench warfare, however, since the tank was 
invulnerable to the machine gun and rifle fire 
that were the trenches’ ultimate defense.

Relatively little use was made of trenches in 
the mobile warfare of World War II, though 
the Japanese in the Pacific theatre, faced 
with overwhelming American artillery and air 
power, did fortify many of their islands with 
chains of deeply dug caves and bunkers. Sim­
ilar tactics were used by the North Korean 
and Chinese forces in the Korean War when 
confronted with American air power. Classic 
trench warfare did, however, reappear in the 
Iran-Iraq War (1980-88), a basically static 
war in which such mobile weapons as tanks 
and aircraft were in short supply.
Trenchard (of Wolfeton), Hugh Mon- 
tague Trenchard, Ist Viscount, Baron 
Trenchard of Wolfeton (b. Feb. 3, 
1873, Taunton, Somerset, Eng.—d. Feb. 10, 
1956, London), British officer and air marshal 
who helped lay the foundations of the Royal 
Air Force (RAF).

Trenchard entered the army in 1893 and 
served in the South African War and later in 
Nigeria. After being invalided home in 1912, 
he leamed to fly and in 1913 became assistant 
commandant of the Central Flying School, 
Upavon, Wiltshire. In 1915, during World 
War I, he assumed command in France of the 
Royal Flying Corps, which was then a branch 
of the British army. His policy of launching 
persistent attacks in order to establish domi- 
nance of the air became the Standard doctrine

Beechwood trencher, English, 16th 
Century, with pewter and wood spoons; in 
the Victoria and Albert Museum, London
By courtesy of the Victoria and Albert Museum, London

and for slicing meat (hence its derivation from 
“trancher”—to cut, or carve), but by the 14th 
Century a square or circular wooden plate 
of rough workmanship. There was usually a 
small cavity for salt in the rim of the wooden 
plate, and sometimes the main section was so 
formed that it could be tumed over and the 
other side used for a second course.
By the beginning of the 17th Century 

trenchers were being replaced, first by pewter 
ware, then by earthenware and porcelain, 
though the word was still used occasionally to 
refer to cheap plates not made of wood. It still 
survives in phrases such as “trencherman,” 
describing a hearty eater.
trenching machine, also called ditcher, or 
digging  wheel, excavation machine employ- 
ing a wheel fitted with rim buckets, or with 
a boom or ladder on which an endless chain 
of buckets or scrapers revolves. The machine 
is self-propelled on mbber tires or crawlers 
(continuous metal treads driven by wheels). 
As the machine moves forward, it rotates the 
ladder or wheel so that the buckets dig at their 
forward edge. They dump onto a conveyor

Trenching machine
By courtesy of Koehring Company

of Britain’s air force. In January 1918 he be­
came Britain’s first chief of air staff, though 
he resigned the post in April of that year. Sub­
sequently that year, he organized the Inter- 
Allied Independent Bomber Force, a force of 
RAF heavy bombers to raid targets in Ger­
many.
In 1919 Trenchard was appointed by War 

Minister Winston Churchill to be the chief of 
staff of the RAF. In this capacity he strength­
ened the RAF by founding colleges for air 
officer cadets and staff officers and by intro- 
ducing a system of short-service commissions, 
thereby building ä reserve of trained officers. 
He held the post of chief of air staff until he 
became the first marshal of the RAF in 1927, 
and he retired from the service in 1929. He 
was commissioner of the London metropoli­
tan police from 1931 to 1935. From 1936 to 
1953 he was chairman of the United Africa 
Company.
Trenchard was created a baronet in 1919, a 

baron in 1930, and a viscount in 1936. He 
was made Knight Commander of the Bath in 
1918.
trencher, originally a thick slice of bread, 
used as a primitive form of plate for eating

belt or a chute that piles the cuttings on either 
side. Trenching machines can be equipped to 
cut hard ground and even soft rock, but they 
encounter difficulty with boulders.
Trendelenburg, Friedrich Adolf (b. Nov. 
30, 1802, Eutin, Oldenburg [Germany]—d. 
Jan. 24, 1872, Berlin), German philologist, 
educator, prolific writer, and controversial 
philosopher who is remembered for his criti- 
cisms based on the thought of Aristotle and 
aimed against adherents of Immanuel Kant 
and G.W.F. Hegel.
Attracted to the study of Plato and Aristot­

le as a student, Trendelenburg attempted to 
arrivé at a more accurate knowledge of Plato 
through Aristotle’s commentaries. At the end 
of seven years spent as a tutor to a private 
family, he wrote in 1833 his critical edition 
of Aristotle’s De anima {On the Soul). The 
same year, he was appointed extraordentlicher 
Professor at Berlin and four years later was 
advanced to ordentlicher Professor. In 1865 
he began a controversial exchange with the 
German historian Kuno Fischer centring on 
Kant’s philosophical doctrine of space. Tren- 
delenburg’s attack in Kuno Fischer und sein 
Kant (1869; “Kuno Fischer and His Kant”)



Trendelenburg, engraving
By courtesy of Bildarchiv Preussischer Kulturbesitz 
BPK, West Berlin

was met the next year by the response Anti- 
Trendelenburg.
Preferring to attend to problems of the real 

world, Trendelenburg viewed ethics in the 
context of politics and history rather than in 
the framework of purely philosophical formu- 
lations. Law, the state, and the actualization 
of human potential in the real world were 
central to Trendelenburg’s system, epitomized 
by his Naturrecht auf dem Grunde der Ethik 
(1860; “Natural Law on the Basis of Ethics”). 
Among his other works are Elementa Logices 
Aristotelicae (1836; Outline of Logic), Logis­
che Untersuchungen (1840; “Logical Investiga- 
tions”), and Die logische Frage in Hegels Sys­
tem (1843; “The Logical Question in Hegel’s 
System”).
Trent (Italy): see Trento.
Trent, Council of, 19th ecumenical coun­
cil of the Roman Catholic church (1545-63), 
highly important for its sweeping decrees on 
self-reform and for its dogmatic definitions 
that clarified virtually every doctrine contested 
by the Protestants. Despite intemal strife, ex- 
ternal dangers, and two lengthy intermptions, 
the council played a vital role in revitalizing 
the Roman Catholic church in many parts of 
Europe.

Though Germany demanded a general coun­
cil following the excommunication of the Ger­
man Reformation leader Martin Luther, Pope 
Clement VII held back for fear of renewed 
attacks on his supremacy. France, too, pre­
ferred inaction, afraid of increasing German 
power. Clement’s successor, Paul III, however, 
was convinced that Christian unity and effec­
tive church reform could come only through 
a council. After his first attempts were frus- 
trated, he convoked a council at Trent (north­
ern Italy), which opened on Dec. 13, 1545.

Period I (1545-47): When an emotional cri­
sis developed as the council opened (some 
urging immediate reform and others urging 
clarification of Catholic doctrines), a compro­
mise was reached whereby both topics were 
to be treated simultaneously. The council 
then laid the groundwork for future decla- 
rations: the Niceno-Constantinopolitan Creed 
was accepted as the basis öf Catholic faith; 
the canon of Old and New Testament books 
was definitely fixed; tradition was accepted 
as a source of faith; the Latin Vulgate was 
declared adequate for doctrinal proofs; the 
number of sacraments was fixed at seven; and 
the nature and consequences of original sin 
were defined. After months of intense debate, 
the council mied against Luther’s doctrine of 
justification by faith alone: man, the coun­
cil said, was inwardly justified by cooperating 
with divine grace that God bestows gratu- 
itously. By enjoining on bishops an Obligation 
to reside in their respective sees, the church 
effectively abolished plurality of bishoprics. 
Political problems forced the councifs transfer

to Bologna and finally interrupted its unfin- 
ished work altogether.

Period II (1551-52): Before military events 
forced a second adjoumment of the council, 
the delegates finished an important decree on 
the Eucharist that defined the Real Presence 
of Christ in Opposition to the interpretation 
of Huldrych Zwingli, the Swiss Reformation 
leader, and the doctrine of transubstantia­
tion {q.v.) as opposed to that of Luther. The 
sacrament of penance was extensively defined, 
extreme unction (later, the anointing of the 
sick) explained, and decrees issued on epis- 
copal jurisdiction and clerical discipline. Ger­
man Protestants, meanwhile, were demanding 
a reconsideration of all the council’s previous 
doctrinal decrees and wanted a Statement as- 
serting that a counciPs authority is superior to 
that of the pope.

Period III (1562-63): Pope Paul IV (1555- 
59) was opposed to the council, but it was re- 
instated by Pius IV (1559-65). The arrival of 
French bishops reopened the explosive ques­
tion regarding the divine basis for the obliga- 
tiöns of bishops to reside in their sees. When 
peace was restored, the council defined that 
Christ is entirely present in both the conse- 
crated bread and the consecrated wine in the 
Eucharist but left to the pope the practical 
decision of whether or not the chalice should 
be granted to the laity. It defined the mass 
as a true sacrifice; issued doctrinal statements 
on holy orders, matrimony, purgatory, indul- 
gences, and the venerätion of saints, images, 
and relics; and enacted reform decrees on 
clerical morals and the establishment of semi­
naries.
Pius IV confirmed the counciPs decrees in 

1564 and published a summary of its doctrinal 
Statements; observance of disciplinary decrees 
was imposed under sanctions. In short order 
the catechism of Trent appeared, the missal 
and breviary were revised, and eventually a 
revised version of the Bible was published. By 
the end of the Century, many of the abuses 
that had motivated the Protestant Reforma­
tion had disappeared, and the Roman Catholic 
church had reclaimed many of its followers in 
Europe. The council, however, failed to heal 
the schism that had sundered the Westem 
Christian church.
Trent, River, river in the English Midlands. 
It rises in the county of Staffordshire and, af­
ter flowing southeastward, northeastward, and 
then northward for 168 miles (270 km), enters 
the Humber estuary 40 miles (65 km) from 
the North Sea. Its drainage basin covers more 
than 4,000 square miles (10,000 square km). 
At Airewas the high ground of its upper valley 
recedes, and the Trent flows in a broad flood- 
plain. Its fall below Newark is very slight. The 
upper Trent itself is a comparatively small 
stream and provides much less water than its 
powerful tributaries (the Churnet, Dove, and 
Derwent) from the Peak District. The Trent 
is tidal for 50 miles (80 km) up to Cromwell 
Lock, 3 miles (5 km) below Newark, and at 
spring tide a bore known as the eagre devel- 
Ops, with a wave front of 3 to 4 feet (about 1 
m). Considerable quantities of bulk oil are still 
transported upstream on the Trent from Hüll. 
Of the canals leading from the Trent, only 
the Sheffield and South Yorkshire Navigation 
and the Foss Dyke to Lincoln are of much 
importance today, and the once-famous Trent 
and Mersey Canal is little used.
Trent Affair (1861), incident during the 
American Civil War involving the doctrine of 
freedom of the seas, which nearly precipitated 
war between Great Britain and the United 
States. On Nov. 8, 1861, Captain Charles 
Wilkes, commanding the Union frigate San 
Jacinto, seized from the neutral British ship 
Trent two Confederate commissioners, James 
Murray Mason and John Slidell, who were 
seeking the support of England and France for 
the cause of the Confederacy.
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Despite initial rejoicing by the Northern pop- 
ulace and Congress, this unauthorized seizure 
aroused a storm of indignant protest and de- 
mands for war throughout Britain. The British 
government sent an ultimatum demanding an 
American apology and the release of Mason 
and Slidell, To avert aimed conflict, Secre­
tary of State William Seward, on December 
26, replied that Wilkes had erred in failing 
to bring the Trent into port for adjudication, 
thus violating America’s policy of freedom of 
the seas. The Confederate commissioners were 
released shortly thereafter.
Trent Canal, also called trent- severn wa­
terway, canal, southeastem Ontario, Canada, 
linking Georgian Bay of Lake Huron with 
Lake Ontario. It extends from the southeast­
em shore of Georgian Bay near Port Severn, 
up the Severn River to Lake Simcoe, eastward, 
connecting several lakes of the Kawartha Lake 
region to Rice Lake, and down the Trent 
River to the Bay of Quinte (at Trenton) and 
Lake Ontario; the small Murray Canal, 8 
miles (12 km) long, connects Trenton more 
directly with Lake Ontario. Trent Canal’s 242- 
mile (387-kilometre) main course consists of 
33 miles (53 km) of man-made channels (6 
to 8 feet [1.8 to 2.4 m] deep), marine rail­
ways at Big Chute on the Severn River, and 
42 locks. Among the iatter are two hydraulic- 
lift locks, the one at Peterborough being one 
of the world’s highest (65 feet [20 m]). The 
Trent Canal also has branches of 10 and 35 
miles (16 and 56 km; the latter with one 
lock). Started in 1833, the waterway once 
served a flourishing lumber trade. Because of 
improved road and rail networks, however, 
its significance as a commercial water route 
declined rapidly after 1930. The waterway is 
now a populär tourist attraction providing ac- 
cess to recreational areas, and it is used for 
municipal water supplies, flood control, and 
hydroelectricity. Orillia, Barrie, Lindsay, Pe­
terborough, and Trenton are the largest com- 
munities along the waterway.
Trente et Quarante (French: “Thirty and 
Forty”), also called rouge et noir (“Red and 
Black”), French card game played at Monte- 
Carlo and French and Italian gambling casi- 
nos. It is not populär in North America. The 
name Trente et Quarante is derived from the 
fact that the winning point always lies between

bowl

Half of Trente et Quarante table

thirty and forty. Its other title, Rouge et Noir, 
comes from the colours marked on the lay- 
out, or tapis, such as the one illustrated. The 
table usually carries two identical layouts. All
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betting is done against the house, or bank, at 
even money. Before the deal begins, a player 
may place his bet on rouge, noir, couleur, or 
inverse. Six 52-card packs are shuffled together 
by the dealer and cut by any player against the 
house. The dealer then deals out the first card 
face upward, the suit being noted. He then 
continues to deal alternately to either side of 
the card already placed, announcing the cu- 
mulative total with each card dealt. Aces count 
1 each, face (court) cards count 10 each, and 
every other card counts its numerical, or pip, 
value. Dealing stops with the card that causes 
the total to reach or exceed 31. This first row 
is called noir; the second row, rouge, is dealt 
below the first and in the same manner. The 
row with the total nearer to 31 is the winning 
row. For example, a bet on noir wins if the 
count of the first, or noir, row is 34 while the 
rouge row totals 36. A bet on couleur wins 
if the very first card dealt is the same colour 
as that designating the winning row. If this 
card is of the opposite colour, a bet on inverse 
wins.

As bets are settled, the cards dealt for that 
coup are brushed into the bowl. When there 
are insufficiënt cards for the next coup, all the 
cards are reshufïled.
Trentino-Alto Adige, autonomous frontier 
regione, northern Italy, comprising the provin­
cie of Bolzano-Bozen (north) and Trento 
(south), with an ärea öf 5,258 square miles 
(13,618 square km). Historically, the region 
includes the area of the medieval ecclesiasti­
cal principalities of Trento (Trent) and Bres- 
sanone (Brixen), which were later contested 
between Tirol and Venetia. Passing to Italy 
after World War I, the area was known as 
Venetia Tridentina until 1947 and was estab­
lished as an autonomous region by the con­
stitution of 1948. The population of Bolzano 
is largely German-speaking; that of Trento, 
Italian-speaking. Members of the provincial 
parliaments also sit in the regional parliament, 
which meets for two years alternately in each 
provincial Capital and with alternate Italian- 
speaking and German-speaking chairmen.

Most of the region is mountainous terrain 
above 3,000 feet (900 m), including the Ötz- 
tal, Brenner, Zillertal (Aurine), and Pusteria 
Alps to the north, the Ortles and Adamello 
groups in thé west, the Dolomites in the east, 
and the high plateaus of the interior. Some 
peaks of the border Alps are among the high­
est in Europe, notably Palla Bianca (Weiss­
kugel; 12,264 feet [3,738 m]) in the Ötztal 
Alps, Pan di Zucchero (Zuckerhütl; 11,506 
feet [3,507 m]) in the Brenner Alps, and Gran 
Pilastro (Hochfeiler; 11,516 feet [3,510 m]) 
in the Zillertal Alps. Passes breaching these 
Alps are the Stelvio into Switzerland, the Re- 
sia and the Brenner into Austrian Tirol, and 
the Dobbiaco or Pusteria Valley (Pustertal) 
into Austrian Kärnten (Carinthia). The chief 
rivers draining the mountain masses are the 
upper Adige (Etsch), the Isarco (Eisack), the 
Noce, and the Avisio. All are tributaries of 
the Adige, which flows down the principal 
valley through Bolzano and Trento cities to 
Verona in the Lombardy Plain. A large part of 
Bolzano-Bozen province consists of a roughly 
rectangular area between the Adige, Passiria, 
and Isarco valleys; much of it is a plateau 
averaging from 4,300 to 5,600 feet (1,300 to 
1,700 m). The valleys of the larger rivers are 
well populated and fertile, especially in the 
south. In 1966 great storms brought landslides 
and floods with loss of life, disruption of Com­
munications, and damage to property.

Much of the region is forested, and a timber 
industry has been developed; but the valleys 
are quite densely populated and intensively 
cultivated. Vines and fruit trees are grown ex- 
tensively on the hillsides. Com (maize), wheat,

oats, and barley are grown in the south, while 
rye is more common north of Bolzano city. 
Cattle raising and dairy farming are found on 
the lower hills and slopes in the valleys. De­
posits of zinc, lead, copper, and iron and hy­
droelectric power stations, chiefly dependent 
on the Adige and Noce rivers, have encour- 
aged the development of mining and man­
ufacturing firms. Both summer and winter 
tourist trade are of prime importance. From 
the Lombardy Plain several roads converge 
on Trento. Road and railway then follow the 
main Adige valley to Bolzano city and from 
there connect with Switzerland, the Brenner 
Pass, and Carinthia. Pop. (1988 est.) 881,986.
Trento, Latin t r id e n t u m , German t r ie n t , 
English T r e n t , city, Capital of Trento provin­
cia, Trentino-Alto Adige regione, northern 
Italy, on the Adige River near the mouth of the 
Brenta, south of Bolzano. Trento was founded, 
according to the classical savant Pliny the El­
der and the geographer Strabo of Amaseia, 
by the Raetians (Alpine peoples); it became a 
Roman colony and military base on the road 
north to the Brenner Pass. Its first bishop, St. 
Vigilius, converted Trentino and the Southern 
Tirol to Christianity in the late 4th to the early 
5th Century. The seat of a Lombard duchy 
and later of a Frankish march (borderland), 
it became a dominion of its prince-bishops in 
1027 and later became famous as the site of 
the ecumenical Council of Trent (1545-63). 
Under French control during the Napoleonic 
Wars, it belonged to Austria from 1814 until 
it passed to Italy in 1918. The population is 
Italian-speaking. Trento was badly flooded in 
1966.
Important monuments of the Roman pe­

riod include the remains of a theatre and of 
town walls. The austere cathedral (consecrated 
1145) and the Churches of Sant’ Apollinare 
and San Lorenzo are in the Romanesque 
style. Notable Renaissance buildings include 
numerous mansions, the Church of Santa 
Maria Maggiore (1520), and the Castello del 
Buon Consiglio. The latter, dating from the 
13th Century, served as a palace (1528-36) 
and was the former seat of the prince-bishops; 
it is now a national museum.

Served by road, rail, and air transportation, 
Trento has light mechanical, textile, printing, 
tanning, and fumiture industries; garden veg- 
etables and fruit are cultivated locally. Pop. 
(1988 est.) mun., 100,677.
Trenton, city, Hastings county, southeastem 
Ontario, Canada. It is a port of entry on the 
Bay of Quinte, on the northern shore of Lake 
Ontario, at the mouth of the Trent River, and 
the Southern end of the Trent Canal system. 
First settled by Loyalists in 1792 as Trent Port, 
it was renamed Trent Town and later Tren­
ton. Its economy, once dominated by lumber 
and transportation, now includes diversified 
manufacturing. A Royal Canadian Air Force 
transport base is east of the town. Inc. village, 
1853; town, 1880; city, 1980. Pop. (1986) 15,- 
311.
Trenton, city, southwestern suburb of Detroit, 
Wayne county, southeastem Michigan, U.S., 
on the Detroit River, opposite Grosse Ile. Site 
of the Battle of Monguagon (War of 1812), it 
was settled by Major Abram Caleb Truax in 
1816; it was laid out as Truaxton in 1834 and 
was called Truago from 1837 until renamed 
in 1847 for the Trenton Limestone Series that 
underlies the district. Early development was 
based on the steamboat trade, shipbuilding 
(the American Champion was launched there), 
and fishing. Economic factors now include 
planned industrial development (automotive, 
electric power, steel, and plastics) and poten­
tial as a downriver port with the deepening of 
the Trenton Channel. Inc. village, 1855; city,
1957. Pop. (1988 est.) 21,179.
Trenton, city and Capital of New Jersey, U.S., 
seat (1837) of Mercer county, and indus­

trial metropolis at the head of navigation on 
the Delaware River. The original settlement 
(1679) by Mahlon Stacy and other Quakers 
was known as The Falls. In 1714 William 
Trent, a Philadelphia merchant, bought 800 
acres (324 hectares) from Stacy’s son and laid 
out the town, which was named in his honour 
in 1721. On Christmas night, 1776, George 
Washington led his army across the ice- 
choked Delaware at McKonkey’s Ferry, now 
commemorated by Washington Crossing State 
Park, and the next moming attacked the Hes- 
sian troops of Colonel Johann Rail quartered 
at Trenton. The surprise attack resulted in a 
victory for the Americans. On Jan. 2, 1777, 
the British general Lord Cornwallis arrived in 
Trenton, but Washington withdrew to Prince­
ton, where he defeated a detachment under 
Colonel Charles Mawhood. Trenton served as 
the temporary U.S. Capital in 1784 and again 
in 1799 and became the Capital of New Jersey 
in 1790.

Completion of the Delaware and Raritan 
Canal and the Camden and Amboy Railroad 
in the 1830s spurred Trenton’s industrial de­
velopment. The iron industry had been estab­
lished there since 1734. Peter Cooper opened 
a rolling mill (1845), and in 1868 his partner, 
Abram Hewitt, introduced the open-hearth 
process for making steel. In 1848 John Roeb- 
ling moved his wire mill to Trenton where 
he manufactured cable for suspension bridges, 
including the Brooklyn Bridge. Potteries have 
operated there since 1723; in 1889 Walter 
Scott Lenox developed an international rep­
utation producing American Belleek China. 
The beginning of the rubber industry in Tren­
ton resulted in a lawsuit (1852) in which the 
Goodyear Tire and Rubber Company, repre­
sented by Daniel Webster, accused Trenton 
manufacturers of patent infringements. The 
railroads, distributive factors, and rubber, plas­
tics, metalworking, electrical, drug, and textile 
industries are now among the foremost enter- 
prises.

Trenton State College was founded in 1855; 
other colleges include Rider (1865) and Mer­
cer County Community (1947). The Revo­
lutionary battle is commemorated by a 155- 
foot (47-metre) monument topped by a statue 
of Washington. The restored William Trent 
House (1719) is the city’s oldest landmark. 
The gilt-domed State House (1792) is adjacent 
to the New Jersey State Cultural Center, con­
taining a museum, auditorium, planetarium, 
and state library. The Old Barracks (erected 
[1758-59] as winter quarters for British troops 
during the French and Indian and Revolution­
ary wars), the Old Masonic Lodge (1793), and 
the Douglass House, where Washington held 
a council of war (Jan. 2, 1777), are in Stacy 
Park. The War Memorial Building (1931—32) 
is used for the inauguration of New Jersey 
governors. Inc. borough and town, 1745; city, 
1792. Pop. (1988 est.) city, 93,517; metropoli­
tan area (PMSA), 331,000.
Trenton and Princeton, battles of (1776— 
77), in the American War of Independence, 
engagements notable as the first successes won 
by Revolutionary general George Washington 
in the open field. After the capture of Fort 
Washington on Manhattan Island in Novem­
ber 1776, the British general Sir William Howe 
forced the Americans to retreat through New 
Jersey and across the Delaware River into 
Pennsylvania. Howe then went into winter 
quarters, leaving the Hessian colonel Johann 
Rail at Trenton with about 1,400 men.
Although Washington^ Continental Army 

was discouraged by the year’s disasters, its 
morale was not crushed, and it now numbered
6,000 effectives. Ascertaining that the Hessians 
were virtually unsupported, Washington de­
termined to attempt their capture. Despite the 
ice floes in the Delaware, Washington crossed 
the river on December 25 and surprised the 
enemy, the next day capturing more than 900



men. Four days later he occupied Trenton. 
Flearing of Washingtons move, Lord Corn- 
wallis confronted the Continentals east of the 
city with about 7,000 troops on Jan. 2, 1777, 
driving them back. Unable to find boats for 
an escape, Washington called a council of 
war that confirmed his bold plan to break 
camp quietly that night and take a byroad 
to Princeton. The manoeuvre succeeded, and 
three British regiments that met him there on 
January 3 were all driven back or retreated. 
As a result, Washington continued his march 
to Morristown, N.J., where he flanked British 
Communications with New York. Comwallis 
retired to New Brunswick. Besides succeeding 
in breaking through Howe’s lines, Washington 
had placed himself in an advantageous posi­
tion for recruiting his army and maintaining 
a strong defensive in the next campaign.

The effect of these early American victories 
in the battles of Trenton and Princeton was 
marked. Following close upon a series of de- 
feats, they put new life into the American 
cause and renewed confidence in Washington 
as commander of the Revolutionary Army.
Trentonian Stage, division of Middle Or- 
dovician time in North America (the Ordovi- 
cian Period began about 500,000,000 years 
ago and lasted about 70,000,000 years); the 
Trentonian Stage is the uppermost stage of 
the Champlainian Series of rocks. Trentonian 
rocks consist largely of limestones and cal- 
careous shales, although a notable black, grap- 
tolite-rich shale unit extends from New York 
to Alabama. The black shale interfingers with 
limestones to the east, and correlations must 
be made across the boundaries of these facies.
trepang (marine delicacy): see bêche-de-mer.
Trepospira, extinct genus of gastropods 
(snails) found as fossils in rocks of Devonian 
to Pennsylvanian age (between 395,000,000 
and 280,000,000 years old). lts shell has a 
low spire, and the length of the coiling axis is 
short relative to the shell’s width. The shell is 
smooth but is ornamented by nodules next to 
the sutures between the whorls.
Trepostomata, extinct order of bryozoans 
(moss animals) found as fossils in marine rocks 
of Ordovician to Permian age (225,000,000 
to 500,000,000 years old). The trepostomes 
are characterized by colonies in long, curved 
calcareous tubes, the interiors of which are 
intersected by partitions. The order includes 
several common and well-known genera, in­
cluding the Ordovician forms Prasopora and 
Dekayella.
Tres de Febrero, partido (political subdivi­
sion), Gran (Greater) Buenos Aires, Argentina, 
immediately west of the city of Buenos Aires, 
in Buenos Aires province. The partido is 
named for the Battle of Caseros on Feb. 3, 
1852, in which the Argentine military ruler 
Juan Manuel de Rosas was defeated. Early 
settlement of Tres de Febrero focussed on two 
sites, those of present-day Santos Lugares and 
of the battle. In 1799 Bernardo Casero built 
the Palomar de Caseros, his home, which was 
the site of the 1852 battle and later of the town 
of Caseros. The settlement around Santos Lu­
gares centred on an 18th-century mission and 
chapel dedicated to Jesus Amoroso. The area 
of present-day Tres de Febrero was part of 
Morón partido until 1864, then was included 
in the partido of San Martin (later General 
San Martin) until 1959, when the partido of 
Tres de Febrero was created out of General 
San Martin.
Tres de Febrero covers 18 sq mi (46 sq km) 

and is bordered by the national Capital (south­
east); the partidos of General San Martin 
(northeast), La Matanza and Morón (South­
west), and General Sarmiento (northwest); 
and also by the Rio (river) de la Reconquista 
(northwest). Besides the cabecera (principal 
built-up area) of Caseros, the major localities

in the partido are Santos Lugares, Lourdes, 
and Billinghurst.
The industries of Tres de Febrero produce 

metal goods, glass, paper, textiles, pharma- 
ceuticals, perfume, and bricks. The National 
Military College is located in Caseros, as is a 
museum dedicated to the Battle of Caseros. 
With the growth of the national Capital, the 

partido has been absorbed into the western 
suburbs of Gran Buenos Aires, and it lies 
entirely within the Gran Buenos Aires urban 
area. Its population density is the third high­
est among the Gran Buenos Aires partidos. 
It is served by two major railway lines, run­
ning west-northwest from Buenos Aires, and 
by the national highway system. Pop. (1980) 
345,424.
Tres Galliae (ancient Gaul): see Gallia Co- 
mata.
Tres Lagoas, city, east central Mato Grosso 
do Sui state, south central Brazil, at the con- 
fluence of the Sucuriü and Parana rivers, at 
1,030 ft (313 m) above sea level. A cattle- 
shipping and meat-packing centre, Trés Lagoas 
is on the Säo Paulo-Corumbä Railroad and is 
linked by road to Paranaiba and other towns 
in Mato Grosso do Sui. In 1982 operations 
began to produce ferromanganese and silico- 
manganese from Unicum deposits. Pop. (1980 
prelim.) 45,171.
Trésaguet, Pierre-Marie-Jéróme (b. 1716, 
France—d. 1796, France), French engineer 
known for his introduction of modern 
road-building ideas.
Youngest son of a family of engineers, Trésa­

guet served many years in the Corps des Ponts 
et Chaussées (Bridges and Highways Corps), 
first in Paris as a subinspector and later in 
Limoges as chief engineer. Appointed inspec- 
tor general in 1775, he prepared a memoir 
describing in detail a method of building a 
hard-surfaced roadway by successive courses 
of broken stone. Trésaguet’s base, consisting of 
flat stones set on edge and hammered in, was 
laid parallel to the curving road surface, pro- 
viding good strength and drainage. His basic 
design, first employed in a highway from Paris 
to the Spanish border via Toulouse, spread to 
Central Europe and Sweden and was adopted 
by the Scottish road builder Thomas Telford.
Tresor de la langue fran^aise (French: 
“Treasury of the French Language”), in full 
TRESOR DE LA LANGUE FRAN£AISE: DICTION- 
NAIRE DE LA LANGUE DE XIXe ET DU XXe 
siècle (1789-1960), etymological and historical 
dictionary of the French language, a cornpre- 
hensive, large-scale work still in progress; its 
first six volumes were published in Paris in 
1974-78. Volume 3 is evidence of the editorial 
decision, made following publication of the 
first two, to reduce the scope dramatically and 
to complete the work in 15 volumes rather 
than the 60 originally plänned.

Each entry supplies pronunciation in the 
International Phonetic Alphabet, definition, 
orthography, etymology with sources, and his­
tory. The first two volumes contain extremely 
numerous quotations citing usage; this feature 
was reduced in the third and subsequent vol­
umes. Definitions in the later volumes are still 
treated comprehensively with illustrative quo­
tations, but not to the extent first envisioned 
by the Centre de Recherche pour un Tresor de 
la Langue Frangaise, in Nancy, through whose 
offices the project is being administered.
trespass, in law, the unauthorized entry upon 
land. Initially, trespass was wrongful conduct 
directly causing injury or loss and thus was 
the origin of the law of torts in common-law 
countries. Trespass now, however, is generally 
confined to issues involving real property.
Neither malice nor knowledgeability is es­

sential to trespass. Thus, mistaken belief as 
to ownership of land is no defense to a tres­
pass charge. Moreover, possession—not own-
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ership—is the issue in trespass to land. A 
trespass suit can be brought by anyone in pos­
session of land—even wrongful possession.
Formerly, every unauthorized entry was tres­

pass, even if no loss resulted. The courts have 
softened this policy, but vestiges of it remain. 
Once a trespass is proved, the trespasser is 
usually held liable for any damages result­
ing—regardless of whether he was negligent 
or whether the damage was foreseeable. Sim- 
ilarly, if a man felis a tree on his land even 
with complete caution, if the tree falls onto 
his neighbour’s land, he is held strictly liable 
for damage.
Trespass to land is also unauthorized subsur- 

face entry (e.g., horizontal drilling) and in the 
air (e.g., stringing telephone wires), although 
air rights are still very much in controversy. If 
there is a continuing presence (e.g., dumping 
trash on land), the trespass continues until 
removed.

Trespass can also be against personal prop­
erty, but in such cases the object must be car­
ried away and actual damage must be shown— 
in contrast to technical trespasses against land.

Trespass in criminal law is a trespass accom- 
plished through the intentional demonstration 
of force calculated to intimidate or alarm the 
owner or accomplished in such a way as to 
tend toward a breach of the peace. No tres­
pass is criminal unless it tends to a breach of 
the peace, even though the act be committed 
forcefully and maliciously.
tresviri (civil officials): see triumvirate. 
Tretyakov Gallery, in full state tretya-
KOV GALLERY, Russian GOSUDARSTVENNAYA 
TRETYAKOVSKAYA GALEREYA, MOSCOW ait 
museum founded by Pavel M. Tretyakov in 
1856. It contains the world’s finest collection 
of 17th- and 18th-century Russian icons, hav­
ing more than 40,000 of them.

There are also 18th-century portraits, 19th- 
century historical paintings, and works of the 
Soviet period. The museum is organized into 
Early Russian Art, Art of the 18th Century, 
Art of the First Half of the 19th Century, Art 
of the Second Half of the 19th Century, Art 
of the Early 20th Century, and Soviet Art.
Trevelyan, G(eorge) M(acaulay) (b. Feb. 
16, 1876, Welcombe, Warwickshire, Eng.—d. 
July 21, 1962, Cambridge, Cambridgeshire), 
English historian whose work, written for the 
general reader as much as for the history Stu­
dent, shows an appreciation of the Whig tra-

G.M. Trevelyan
Camera Press

dition in English thought and reflects a keen 
interest in the Anglo-Saxon element in the 
English constitution.
The third son of Sir George Otto Trevelyan, 

he was educated at Harrow and at Trinity Col­
lege, Cambridge. He became Regius Professor 
of modern history at Cambridge in 1927 and 
master of Trinity College in 1940, retiring in
1951.
Essentially liberal by training and tempera­

ment, Trevelyan showed as a historian a love
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of England that was also indicated by his 
association with the National Trust (Must En­
glands Beauty Perish?, 1929) and with youth 
hostels. His regard for the Whigs is evidenced 
in his Lord Grey of the Reform Bill (1920) and 
Grey of Fallodon (1937). The romantic aspect 
of Trevelyan’s liberalism led to three books on 
Giuseppe Garibaldi (1907, 1909, and 1911).

Other works include England in the Age of 
Wycliffe (1899), British History in the Nine- 
teenth Century (1782-1901) (1922), History 
of England (1926), An Autobiography and 
Other Essays (1949), and The Seven Years of 
William IV (1952).
Trevelyan, Sir George Otto, 2n d  Baro­
n e t  (b. July 20, 1838, Leicestershire, Eng.—d. 
Aug. 17, 1928, Wallington, Northümberland), 
English historian and statesman remembered 
for his biography of his uncle, Lord Macaulay, 
and for his part in the political events sur­
rounding Gladstone’s introduction of Irish 
Home Rule (1886), which Trevelyan first op­
posed and then reluctantly supported.

Trevelyan was a Liberal member of Parlia­
ment from 1865 and served in various govern­
mental capacities until 1897, when he retired 
from politics. His Life and Letters of Lord 
Macaulay, 2 vol. (1876), regarded as one of 
the best biographies in English, presents its 
subject in the round and, though sympathetic, 
is never partisan. His historical works include 
the Early History of Charles James Fox (1880) 
and six volumes on the American War of 
Independence. Trevelyan succeeded his father 
in the baronetcy in 1886.
Trèves (Germany): see Trier.
Trevino, Lee (Buck) (b. Dec. 1, 1939, near 
Dallas, Texas, U.S.), American professional 
golfer who became an immediate success when 
he joined the Professional Golfers’ Association 
of America (PGA) tour in 1967 and soon was 
recognized as one of the finest players in the 
world.

An amiable, talkative man, Trevino achieved 
great popularity among golf followers. Of 
Mexican-American descent, Trevino received 
a grade-school education, served in the U.S. 
Marine Corps, and worked as an odd-job man 
and assistant professional at golf courses in 
his native Texas. In 1967 he unexpectedly 
came in fifth in the U.S. Open. He won that 
tournament in 1968 and 1971 and the British 
Open in 1971 and 1972. In 1970 Trevino 
led all other golfers in prize earnings, and in 
1971 he became the first player to win the 
U.S., British, and Canadian Opens in a single 
year.

After winning the U.S. PGA tournament in 
1974, Trevino was Struck by lightning and 
suffered minor injuries to his arm and back. 
Later he underwent surgery to remove a dam- 
aged spinal disc. Trevino underwent surgery 
again in 1982, and his chronic back problems 
significantly restricted his play. He competed 
in only a few toumaments a year and regularly 
served as a television sports commentator.

In 1984, however, Trevino rallied to win the 
PGA tournament, thus gaining his sixth ma­
jor tournament victory 10 years after his 1974 
PGA win. He won with a four-round total of 
273, establishing a PGA Championship record 
for breaking par (with 15 under); he also be­
came the first man to shoot four rounds under 
70 in a PGA Championship. The victory was 
Trevino’s first since 1981.
Trévise, Édouard-Adolphe-Casimir-Jo­
seph Mortier, duc de (duke o f): see Mortier, 
Édouard-Adolphe-Casimir-Joseph.
Treviso, Latin tarvisium , city, Capital of 
Treviso province, Veneto region, northeastern 
Italy, situated north of Venice in a fertile plain 
at the confluence of the Sile and Botteniga

rivers and intersected by canals. Originating 
as the Celtic Tarvisium, it was a Roman mu­
nicipality and had an important mint at the 
time of Charlemagne. As Capital of the march 
of Trevigiana, it reached its cultural peak in 
the 13th Century under the da Camino family. 
Loyal to the Republic of Venice from 1339 
until it feil to the French in the Napoleonic 
era, Treviso was subject to Austria from 1815 
until it was incorporated in united Italy in 
1866. Treviso suffered from aerial bombing in 
World Wars I and II.

Most of its important buildings have been re­
stored, including the cathedral, founded in the 
12th Century, which houses treasures by such 
artists as Titian, Pordenone, and Paris Bor- 
done, a native of Treviso. The Romanesque- 
Gothic church of S. Nicolö contains a group 
of saints by Tommaso da Modena, and the 
church of S. Francesco (where Dante’s son 
Pietro and Petrarch’s daughter Francesca are 
buried) has frescoes by the same artist. Char­
acteristic of the city are the frescoes on house 
facades, notably those by Pordenone and Bor- 
doné. The Museo Civico Luigi Bailo contains 
prehistorie and Roman relics, as well as early 
Christian and Byzantine sculpture and a rich 
picture gallery.

An important agricultural market centre, 
Treviso has rice and paper mills and food, 
textile, Chemical, and ceramics manufactures. 
Pop. (1984 est.) mun., 86,527.
Trevithick, Richard (b. April 13, 1771, II- 
logan, Cornwall, Eng.—d. April 22, 1833, 
Dartford, Kent), English mechanical engineer 
and inventor who successfully hamessed high- 
pressure steam and constructed the world’s 
first steam railway locomotive (1803). In 1805 
he adapted his high-pressure engine to driving

Trevithick, detail of ari oil painting by John 
Linnell, 1816; in the Science Museum,
London
By courtesy of the Science Museum, London, the Woodcroft 
Bequest

an iron-rolling mill and to propelling a bärge 
with the aid of paddle wheels. His technical 
achievements were an important factor in the 
rise of the Industrial Revolution.

Trevithick spent his youth at Illogan in the 
tin-mining district of Cornwall and attended 
the village school. The schoolmaster described 
him as “disobedient, slow and obstinate.” His 
father, a mine manager, considered him a 
loafer, and throughout his career Trevithick 
remained scarcely literate. Early in life, how­
ever, he displayed an extraordinary talent in 
engineering. Because of his intuitive ability to 
solve problems that perplexed educated engi- 
neers, he obtained his first j ob as engineer to 
several Comish ore mines in 1790 at the age 
of 19. In 1797 he married Jane Harvey of a 
prominent engineering family. She bore him 
six children, one of whom, Francis, became 
locomotive superintendent of the London & 
North Westem Railway and later wrote a bi­
ography of his father.

Since Cornwall has no coalfields, high import 
costs obliged the ore-mine operators to exer­
cise rigid economy in the consumption of fuel 
for pumping and hoisting. Comish engineers, 
therefore, found it imperative to improve the 
efficiency of the steam engine. The massive 
engine then in use was the low-pressure type 
invented by James Watt. Inventive but cau­
tious, Watt thought that “strong steam” was 
too dangerous to harness; Trevithick thought 
differently. He soon realized that, by using 
high-pressure steam and allowing it to expand 
within the cylinder, a much smaller and lighter 
engine could be built without any less power 
than in the low-pressure type.

In 1797 Trevithick constructed high-pressure 
working models of both stationary and loco­
motive engines that were so successful that 
he built a full-scale, high-pressure engine for 
hoisting ore. In all, he built 30 such en­
gines; they were so compact that they could 
be transported in an ordinary farm wagon to 
the Comish mines, where they were known 
as “puffer whims” because they vented their 
steam into the atmosphere.

Trevithick built his first steam carriage, 
which he drove up a hill in Cambome, Corn­
wall, on Christmas Eve 1801. The following 
March, with his cousin Andrew Vivian, he 
took out his historie patent for high-pressure 
engines for stationary and locomotive use. 
In 1803 he built a second carriage, which 
he drove through the streets of London, and 
constructed the world’s first steam railway 
locomotive at Samuel Homfray’s Penydaren 
Ironworks in South Wales. On Feb. 21, 1804, 
that engine won a wager for Homfray by 
hauling a load of 10 tons of iron and 70 men 
along 10 miles of tramway. A second, similar 
locomotive was built at Gateshead in 1805, 
and in 1808 Trevithick demonstrated a third, 
the Catch-me-who-can, on a circular track laid 
near the Euston Road in London. He then 
abandoned these projects, because the cast- 
iron rails proved too brittle for the weight of 
his engines.

In 1805 Trevithick adapted his high-pressure 
engine to driving an iron-rolling mill and pro­
pelling a bärge with the aid of paddle wheels. 
His engine also powered the world’s first steam 
dredgers (1806) and drove a threshing ma­
chine on a farm (1812). Such engines could 
not have succeeded without the improvements 
Trevithick made in the design and constmc­
tion of boilers. For his small engines, he built 
a boiler and engine as a single unit, but he 
also designed a large wrought-iron boiler with 
a single intemal flue, which became known 
throughout the world as the Comish type. 
It was used in conjunction with the equally 
famous Comish pumping engine, which Tre­
vithick perfected with the aid of local engi­
neers. The latter was twice as economic as the 
Watt type, which it rapidly replaced.
Trevithick, a quick-tempered and impulsive 

man, was entirely lacking in business sense. 
An untrustworthy partner caused the failure of 
a London business he started in 1808 for the 
manufacture of a type of iron tank Trevithick 
had patented; bankruptey followed in 1811. 
Three years later, nine of Trevithick’s engines 
were ordered for the Peruvian silver mines, 
and, dreaming of unlimited mineral wealth 
in the Andes, he sailed to South America in 
1816. After many adventures, he retumed to 
England in 1827, penniless, to find that in 
his absence other engineers, notably George 
Stephenson, had profited from his inventions. 
Shortly before his death, he wrote:
Mr. James Watt said . . .  that I deserved hanging 
for bringing into use the high pressure engine; 
this so far has been my reward from the public: 
but should this be all, I shall be satisfied by the 
great secret pleasure and laudable pride that I feel 
in my breast from having been the instrument 
of bringing forward and maturing new principles 
and new arrangements, to construct machines of 
boundless value to my country.
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marked grave. (L.T.C.R.)
b ib l io g r a ph y . H.W. Dickinson and Arthur Tit- 
ley, R ic h a rd  T revith ick : T h e  E n g in e e r  a n d  th e  
M a n  (1934), the definitive book on its subject, in­
cludes many drawings and sketches by Trevithick, 
a complete list of his patents, and a bibliography. 
L.T.C. Rolt, T h e  C o m is h  G ian t: T h e  S to ry  o f  
R ic h a rd  T revith ick , F a th er  o f  th e  S te a m  L o c o m o ­
tiv e  (1960), is a short biography for the nontech- 
nical reader.
Trevor, William, original name William 
trevor cox (b. May 24, 1928, Mitchelstown, 
County Cork, Ire.), Irish writer who is noted 
for his wry and often macabre short stories 
and novels, especially for the novel The Old 
Boys (1964), the story of an “old boys” com­
mittee, whose rapidly aging members plot and 
plan against each other, driven by searing 
memories of the insults and rivalries of their 
school days.
Trevor was educated at Trinity College, 

Dublin, and began his career as a teacher and

Trevor, 1982
Mark Gerson

sculptor. He taught both history and art at 
various schools in Northern Ireland and En­
gland, and then in 1960 he moved to London 
and worked as an advertising copywriter. It 
was at this time (1960-65) that Trevor began 
to publish his novels and short stories. Even­
tually he decided to move to Devon, England, 
and write full time. His novels after The 
Old Boys include The Boarding-House (1965), 
Mrs. Eckdorf in O ’Neill’s Hotel (1969), Eliza­
beth Alone (1973), The Children of Dynmouth 
(1976), Other People’s Worlds (1980), Fools 
of Fortune (1983), and The Silence in the 
Garden (1988). Among his highly acclaimed 
collections of short stories are The Day We 
Got Drunk on Cake (1967), The Ballroom of 
Romance (1972), Angels at the Ritz (1975), 
Lovers of Their Time and Other Stories (1978), 
The Distant Past (1979), Beyond the Pale and 
Other Stories (1982), and The News From Ire­
land and Other Stories (1986). The compre- 
hensive collection Stories of William Trevor 
appeared in 1983. Influenced by the writings 
of James Joyce and Charles Dickens, Trevor 
possessed a keen skill for characterization and 
irony. His works for the most part focus on 
the psychology of eccentrics and outcasts.
Trevor-Roper, H(ugh) R(edwald), B a r o n  
D a c r e  o f  G l a n t o n  (b. Jan. 15, 1914, 
Glanton, Northumberland, Eng.), British his­
torian and scholar noted for his works on 
aspects of World War II and on Elizabethan 
history.
Trevor-Roper graduated from Christ Church 

College, Oxford, in 1936 and in 1939, as a 
research fellow at Merton College, qualified 
for the M.A. degree. His first book was Arch­
bishop Laud, 1573-1645 (1940), a biography 
of the archbishop of Canterbury and adviser 
to Charles I. During World War II, Trevor- 
Roper was an intelligence officer and helped 
investigate Adolf Hitler’s death. In 1947 his 
book The Last Days of Hitler was published. 
From 1946 to 1957 he taught history at Christ

Trevor-Roper
Jerry Bauer

Church College. During this period he wrote 
several articles about Hitler, stirring contro­
versy by contending that Hitler was not only 
a systematic thinker but a genius as well. In 
1957 he was appointed regius professor of 
modem history and fellow of Oriel College, 
Oxford. He remained at this post until 1980, 
when he was appointed Master of Peterhouse 
College, Cambridge, where he stayed until 
1987. He was created a life peer in 1979.
His interest in modem history is evident in 

his works about World War II. He wrote The 
Philby Affair: Espionage, Treason, and Secret 
Service (1968) and edited Hitler’s Table Talk,
1941-1944 (1953), Hitler’s War Directives, 
1939-1945 (1964), and The Goebbels Diaries 
(1978). He gained international attention in 
1983 when he certified as genuine some 60 
volumes of diaries purported to be Hitler’s; 
they later proved to be forgeries.

He wrote a number of noncontroversial 
books, including The Gentry, 1540-1640 
(1953), Historical Essays (1957), Religion, the 
Reformation and Social Change, and Other 
Essays (1967), Princes and Artists: Patronage 
and Ideology at Four Habsburg Courts, 1517- 
1633 (1976), and Catholics, Anglicans and 
Puritans (1987). He also wrote a biography 
revealing the amazing deceptions of Sir Ed­
mund Backhouse, an intemationally known 
Sinologist.
trevorite, the mineral nickel iron oxide, a 
member of the magnetite (q.v.) series of 
spinels.
triad, in chemistry, any of several sets of 
three chemically similar elements the atomic 
weight of one of which is approximately equal 
to the mean of the atomic weights of the other 
two. Such triads—including chlorine-bromine- 
iodine, calcium-strontium-barium, and sulfur- 
selenium-tellurium—were noted by the Ger­
man chemist J.W. Döbereiner between 1817 
and 1829. The triad was the earliest atomic- 
weight Classification of the elements.
triad, in music, a chord of three tones, con­
sisting of a root with its third and fifth and 
constituting the harmonie basis of tonal mu­
sic. See chord.
trial jury: see petit jury. 
triaminotriazine (chemistry): see melamine.
triangle, percussion instrument consisting of 
a steel rod bent into a triangle with one corner 
left open. It is suspended by a gut or nylon 
loop and struck with a steel rod. It is theo- 
retically an instrument of indefinite pitch, for 
its fundamental pitch is obscured by its inhar- 
monic partials (component tones). Some play- 
ers, however, perceive a Suggestion of pitch 
and often possess more than one instrument. 
A single stroke on the triangle clearly pene- 
trates the full force of an orchestra, and it is 
perhaps most effective when used sparingly.

The triangle was known by the 14th Century 
and was sometimes trapezoidal in form; until 
about 1800 it often had jingling rings. With

cymbals and bass drums, triangles were basic 
to the Turkish Janissary music in vogue in 
18th-century Europe, entering the orchestra at 
that time as a device for local colour. In the 
19th Century it began to be used purely for its 
sound, as in Franz Liszt’s Piano Concerto No. 
1 in E-flat Major (Triangle Concerto).
Triangle Shirtwaist Company fire, confla- 
gration that occurred on March 25, 1911, in 
a New York City sweatshop and resulted in 
the deaths of 146 individuals, mostly young 
immigrant women. The event touched off a 
national movement in the United States for 
safer working conditions.

The fire started on the eighth floor of the 
Asch Building just east of Washington Square 
Park and quickly spread upward to the two 
top floors of the building. Some workers, hav­
ing no way of opening the doors that had 
been locked to prevent theft, leapt from Win­
dows to their deaths. Fire truck ladders, then 
able to reach only six stories, were of little 
help, and the building’s overloaded fire escape 
collapsed. The disaster led to the creation of 
health and safety legislation, including factory 
fire codes and child-labour laws, and helped 
shape future labour laws.
triangulation, in navigation, surveying, and 
civil engineering, a technique for precise de- 
termination of distances and angles for lo­
cation of a ship’s or aircraft’s position, and 
in such endeavours as road building, tunnel 
alignment, and other construction. It is based 
on the laws of plane trigonometry, that if one 
side and two angles of a triangle are known, 
the other two sides and angle can be readily 
calculated. One side of the selected triangle 
is measured; this is the base line. The two 
adjacent angles are measured by means of a 
surveying device known as a theodolite, and 
the entire triangle is established. By construct-

A chain of triangles

ing a series of such triangles, each adjacent to 
at least one other, values can be obtained for 
distances and angles not otherwise measur- 
able. Triangulation was used by the ancient 
Egyptians, Greeks, and other peoples at a very 
early date, with crude sighting devices that 
were improved into the diopter, or dioptra 
(an early theodolite), in the Ist Century ad  by 
Hero of Alexandria.
Triängulo Mineiro, regiäo (“region”), west­
em Minas Gerais estado (“state”), Brazil. It 
juts out to the west in a rough triangle be­
tween the Paranaiba River on the west and 
north, forming the border with Goiäs estado, 
and the Rio Grande, its border with Säo Paulo 
estado, on the south. This 20,371-square-mile 
(52,760-square-kilometre) area of undulating 
grasslands west of Belo Horizonte, Capital of 
Minas Gerais, makes excellent grazing land for 
cattle, herds of which are collected in Uberaba 
and Tinguatiba and shipped to markets in Säo 
Paulo. Since the 1970s the region has become 
an important feijäo (bean) producer. There is 
some diamond mining in the tributaries of the 
Rio Grande. The Triängulo Mineiro is trans- 
versed by several highways and rail lines. Pop. 
(1980 prelim.) 894,457.
Triassic Period, interval of geologie time 
from about 245 to 208 million years ago. It 
marks the beginning of the Mesozoic Era of 
Earth history. The rocks that originated dur­
ing the period make up the Triassic System.

A brief treatment of the Triassic Period fol­
lows. For füll treatment, see macropaedia: 
Geochronology.
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The name Triassic is derived from the term 
Trias, which was first applied (1834) by the 
paleontologist Friedrich August von Alberti 
to a sequence of rock strata in central Ger­
many. The term refers to a threefold division 
of the strata into a lower unit of nonmarine 
red-coloured Sediments (Bunter, or Buntsand­
stein), a middle unit of marine limestone, 
sandstone, and shale (Muschelkalk), and an 
upper unit of nonmarine rocks (Keuper) that 
are similar to those of the lower division. This 
sequence, which is typical of the Triassic strata 
of northern Europe, France, Spain, and north 
Africa, is commonly known as the Germanic 
facies.

During the Permian Period (from 286 to 245 
million years ago), which preceded the Trias­
sic, Laurasia (consisting of present-day North 
America and Eurasia) united with Gondwana 
(consisting of South America, Africa, India, 
Australia, and Antarctica) into a single su- 
percontinent. Known as Pangaea, this enor­
mous landmass extended from pole to pole 
within a narrow belt of about 60° longitude. 
Near the end of the Triassic, Continental rift- 
ing occurred along the Tethys seaway, which 
extended westward partway between Laurasia 
and Gondwana. Spreading centres also devel­
oped between the various constituent conti- 
nents of Gondwana. This tectonic activity set 
the stage for Pangaea’s fragmentation during 
the subsequent periods of the Mesozoic.
The Appalachian mountain chain in eastem 

and southem North America and the Ural 
Mountains underwent their final orogenic 
(mountain-building) episodes in the Early Tri­
assic Epoch (245 to 240 million years ago); a 
minor orogeny occurred in late Middle Trias­
sic times in southwestem Japan (the Middle 
Triassic occurred from 240 to 230 million 
years ago); and parts of China underwent 
orogeny in the Late Triassic (230 to 208 mil­
lion years ago).
The Triassic is represented by a wide array 

of sedimentary rocks and by a few of the ig- 
neous variety. Sedimentary rocks of Triassic 
age in the westem interior of North Amer­
ica include red beds of sandstone and shale 
interbedded with limestone “tongues” from 
marine transgressions. Late Triassic fluvial se- 
quences contain conifer logs petrified by silica 
from volcanic-ash deposits. The rifting of Pan­
gaea created fault-block basins near the lines 
of Separation. These basins filled with fluvial 
and lacustrine beds, as well as with basaltic 
intrusions and pillow lavas, between the Late 
Triassic and Early Jurassic (the latter extends 
from roughly 208 to 187 million years ago). 
Rocks of Triassic age also are widely dis­
tributed in former geosynclinal beits (major 
depositional troughs in the Earth’s ernst). In 
the geosynclines of the Circum-Pacific region, 
for example, graywacke, sandstone, shale, and 
volcanic rock predominate. In the northern 
Tethyan geosyncline, many limestones with 
deep-sea Sediments (e.g., radiolarian cherts) 
occur. These deposits outcrop today in such 
areas as the Alps, Turkey, Pakistan, and the 
Himalayas.
The Triassic Period heralded the major 

changes that were to occur in both terrestrial 
and marine biota during the Mesozoic. lts 
fossil record contrasts markedly with that of 
earlier periods and sets the stage for the re­
mainder of Mesozoic time.
The evolution of life during Earth history 

is punctuated by episodes of large-scale ex- 
tinctions. The extinction event that occurred 
toward the end of the Permian Period was 
one of the most severe, especially among 
marine invertebrates. During the Middle and 
Late Triassic, some of the forms that survived, 
as, for example, the pelagic cephalopod mol- 
lusks known as ammonoids, recovered, un­
dergoing explosive adaptive radiation. Other

groups, such as the bivalves (notably the gen­
era Claraia, Halobia, and Monotis), also re­
covered and began to flourish in the later 
Triassic. Scleractinian corals dominated reef 
complexes for the first time in the Late Trias­
sic, and the coccolithophores, a major group 
of extant pelagic algae, evolved at this time.

Many new vertebrate forms emerged during 
the Triassic. The seas became inhabited by 
large marine reptiles, such as the turtlelike pla- 
codonts, long-necked nothosaurs, and dolphin- 
shaped ichthyosaurs. On land, labyrinthodont 
amphibians survived from Permian times and 
were joined by the ancestral forms of var­
ious modern animals, including proanurans 
(precursors of the frogs), marine turtles, and 
crocodilians. By the Late Triassic, reptiles of 
the subclass Archosauria were becoming more 
and more dominant. The archosaurs include 
the thecodonts from which the dinosaurs of 
the later Mesozoic descended. The first true 
mammals, small shrewlike omnivores, evolved 
by the end of the Triassic, while the therap­
sids, a group of mammallike reptiles, became 
extinct.
The pteridosperm genus Dicroidium domi­

nated the Triassic flora of the Southern Gon- 
dwanan region. Gymnosperms of the conifer, 
cycad, and ginkgo varieties were common 
throughout much of Pangaea.
Triballi, a Thracian people whose earliest- 
known home was the “Triballian plain” (prob­
ably the Plain of Kosovo), near the junction 
of the Angrus and Brongus rivers (the westem 
and southem Morava in Yugoslavia). Some­
time after 424 b c  they were overcome by the 
Autariatae, an Illyrian tribe. In 339 b c  the 
Triballi refused to allow Philip II of Macedon 
to pass through the Haemus (Balkan) Range 
unless they received a share of his booty. Philip 
forced a passage through but was wounded in 
the hostilities. After Philip’s death, Alexander 
the Great in 335 crossed the Haemus and de­
feated the Triballi. The Triballi later retained 
enough strength to cause trouble to the Ro­
man govemors of Macedonia.
tribe, in cultural anthropology, theoretical 
type of human social organization based on 
small groups defined by traditions of common 
descent and having temporary or permanent 
political integration above the family level and 
a shared language, culture, and ideology. In 
the ideal model of a tribe, members typically 
share a tribal name and a contiguous territory; 
they work together in such joint endeavours 
as trade, agriculture, house construction, war­
fare, and ceremonial activities. Tribes are usu­
ally composed of a number of smaller local 
communities (e.g., bands, villages, or neigh- 
borhoods) and may be aggregated into higher- 
order clusters, called nations.

As an ideal type, the tribe is regarded by 
cultural evolutionists as the form of social 
organization that developed into a stratified 
society and, eventually, into the type of social 
organization known as the primitive state. As 
an ideal type, the tribe derives its unity not 
from a territorial identity but from a sense of 
extended kinship.
Few ethnographically known tribes possess 

all the characteristics of the ideal, or model, 
tribe. The Amba of Uganda are considered to 
be one tribe although they speak two mutu- 
ally unintelligible languages; the Zuni “tribe” 
consists of only one community; the Dorobo 
of Kenya live scattered among the Nandi and 
Masai, for whom they hunt and perform rit­
ual services.
As an anthropological term, the word tribe 

feil out of favour in the latter part of the 
20th Century. Some anthropologists rejected 
the term itself, on the grounds that it could 
not be precisely defined. Others objected to 
the negative connotations the word acquired 
in the colonial context. African scholars, in 
particular, feit that the term was pejorative as 
well as inaccurate. Thus, many modem an­

thropologists replaced it with the designation 
ethnic group, usually defined as a group of 
people with a common ancestry and language, 
a shared cultural and historical tradition, and 
an identifiable territory. The use of the term 
ethnic group is particularly appropriate in the 
discussion of modemizing countries, where a 
person’s extended kinship ties may be less 
important than his village or region of ori­
gin in establishing his identity and claim to 
landownership.
tribe, Latin t r i b u s , plural t r i b i , in Roman 
history, a unit of the Roman state. The first 
Roman tribes were probably ethnic in origin 
and consisted of the Titienses (Tities), Ram- 
nenses (Ramnes), and Luceres. They were su- 
perseded by the creation of new local tribes 
(date uncertain) consisting of 4 urban tribes 
and 16 mral, or rustic, tribes. The latter were 
probably named after pagi (country districts) 
that were, in tum, known by the principal 
gentes (clans) settled on that territory. The 
number of rural tribes was increased until by 
241 b c  they totaled 35. The additional tribes 
were instituted in new Roman territory on 
the Italian peninsula where Romans settled; 
moreover, original inhabitants who had been 
granted Roman citizenship were also enrolled 
in those added mral tribes. In later times there 
was no geographic significance involved with 
the enrollment of citizens in tribes. The lower 
classes and freed slaves, however, seem to have 
been enrolled mostly in the less-numerous ur­
ban tribes.

Provincial communities (civitates) as well as 
individuals who were granted Roman citizen­
ship under the empire (from 27 b c ) were all 
enrolled in a particular tribe. The tribes served 
as units for purposes of taxation, military con- 
scription, and census taking.
Triberg, in ftlll TRIBERG IM SCHWARZWALD, 
city, Baden-Württemberg Land (state), south­
westem Germany. It lies along the Gutach 
River, northeast of Freiburg im Breisgau. 
Situated in a gorgelike valley among tail 
pinewoods near Triberg Falls, the highest (535 
feet [163 m]) waterfall in Germany, Triberg 
is one of the oldest Black Forest resorts and is 
noted for its beneficial climate and its Winter­
sports facilities. The pilgrimage church of 
Maria in der Tanne (1702) has a fine Baroque 
altar. Metalworking, wood carving, and clock- 
making are carried on in the city, and the 
local museum has a collection of Black Forest 
clocks. Pop. (1989 est.) 5,697.
tribology, the study of the interaction of slid­
ing surfaces. ït includes three subjects: friction, 
wear, and lubrication (qq.v.). There is a diffi- 
culty in that friction is generally characterized 
as a branch of physics or mechanical engi­
neering, wear is part of the material science 
of metallurgy, while lubrication is a branch of 
chemistry. Tribology is thus a complex inter- 
disciplinary subject.

The phenomena considered in tribology are 
among the most fundamental and most com­
mon of those encountered by humans in in­
teraction with their largely solid environment. 
Many manifestations of tribology are benefi­
cial and, indeed, make modem life possible. 
Many other effects of tribology, however, con­
stitute serious nuisances, and careful design 
is necessary to overcome the inconvenience 
arising from excessive friction or wear. On an 
overall basis, friction uses up, or wastes, a 
substantial amount of the energy generated by 
mankind, while a large amount of productive 
capacity is devoted to replacing objects made 
useless by wear.
Friction is the resistance to sliding of a solid 

when the resistance is produced by a contact- 
ing body. It is therefore a vital factor in the 
Operation of most mechanisms. High friction 
is needed for the satisfactory functioning of 
nuts and bolts, paper clips, and tongs, as well 
as in the familiar processes of walking, grip-



ping objects manually, and building piles of 
sand or of apples. Low friction, however, is 
desired in objects that are designed to move 
continuously, like engines, skis, and the inter­
nal mechanism of watches. Constant friction 
is required in brakes and clutches, as oth- 
erwise unpleasant jerky movement would be 
produced.

Friction has been studied as a branch of me­
chanics for many hundreds of years and its 
laws, as well as satisfactory methods of esti- 
mating the magnitude of friction, have been 
known for nearly two centuries. The mecha­
nism of friction, namely, the exact process by 
which energy is lost as two surfaces slip past 
each other, is understood only in an incom­
plete way.

Wear is the removal of material from a solid 
surface as a result of the mechanical action 
exerted by another solid. It is such a universal 
phenomenon that rarely do two solid bodies 
slide over each other or even touch each other 
without measurable material transfer or ma­
terial loss. Thus, coins become worn as a re­
sult of continued contact with human fingers; 
pencils become worn after sliding over paper; 
and rails become worn as a result of the con­
tinued rolling of train wheels over them. Only 
living things (e.g., bone joints) are in general 
immune to the permanent damage caused by 
wear because only they have the property of 
healing through regrowth. And even a few liv­
ing things do not heal themselves (e.g., teeth 
in humans).

The systematic study of wear has been 
severely hampered by two factors: first, the 
existence of a number of separate wear pro­
cesses, which has led to much confusion, 
especially in terminology; second, the difficul- 
ties caused by the small amounts of material 
involved in wear processes. These difficul- 
ties were greatly alleviated when radioactive 
isotopes of the common engineering metals 
(iron, copper, chromium, etc.) became avail­
able in the 1940s; tracer techniques using these 
radioisotopes permit measurements of wear, 
even in small amounts, while it is occurring. 
This has made it possible to identify types of 
wear and discover the laws of wear.

The use of lubricants, namely, substances 
introduced into the interface between slid­
ing surfaces to diminish friction, is an an­
cient practice, and Egyptian pictures dating 
back 4,000 years show the application of lu­
bricants to reduce the friction involved in 
dragging heavy monuments. In modern lubri­
cation practice, the main concern is to reduce 
the wear that accompanies sliding and, at the 
same time, to design lubrication Systems that 
will operate for long periods without inspec- 
tion or maintenance.

A large number of different lubricants are in 
use at any one time, (a single major oil Com­
pany may market many hundreds of different 
varieties), and no aspect of tribology receives 
as much attention as the development and 
testing of improved lubricants.
Tribonian, Latin tribonianus (b. Pamphyl- 
ia?—d. 545), legal authority and public official 
in the Byzantine (Eastem Roman) Empire, 
who was the chief compiler and perhaps the 
initiator of the comprehensive Roman law 
codification sponsored by and named for the 
emperor Justinian I.

From 530 to 532, and from 534 until his 
death, Tribonian served as Justinian’s quaestor 
sacri palatii, a minister comparable to the 
late medieval English chancellor. Perhaps un- 
truthfully, he was accused of venality in office 
and of religious unorthodoxy (a charge possi­
bly based on his interest in secular philosophy 
and in astronomy).

A member of the imperial commission that 
produced the first Codex Constitutionum of 
imperial legislation (529), Tribonian then was 
president of commissions that prepared the 
Digest (Digesta, also called Pandects, or Pan-

dectae; 533) and a second Codex (534). In 
addition, he supervised the writing of the In­
stitutes (Institutiones; 533) by the law teachers 
Dorotheas and Theophilus. As Justinian’s le­
gal adviser, he was doubtless responsible for 
the earlier Novels (Novellae Constitutiones 
post Codicum; 534-565), containing enact- 
ments from 534 until Justinian’s death in 565.
tribune, Latin tribunus, any of various mil­
itary and civil officials in ancient Rome.

Military tribunes (tribuni militum) were orig­
inally infantry commanders. Under the early 
republic there were six to a legion; some were 
appointed by the consuls (chief executives) or 
military commanders, and others were elected 
by the people. Under the empire (after 27 bc) 
the military tribunate was a preliminary part 
of a senatorial or an equestrian career and 
subject to the emperor’s nomination. Tribunes 
commanded bodyguard units and auxiliary 
cohorts.

The tribuni plebis (tribunes of the plebs, or 
lower classes) were in existence by the 5th 
Century bc; their office developed into one of 
the most powerful in Rome. The exact date of 
its institution, the original mode of election, 
and the original extent of its powers are un- 
certain. From 471 bc the tribunes of the plebs 
were elected in the plebeian assembly (conci- 
lium plebis), over which they presided, and 
thus could express, and agitate for, plebeian 
demands. Their power was exercised through 
the veto (intercessio), which could invalidate 
the acts of consuls and lower magistrates and 
of their own colleagues. Their persons were 
legally inviolable. By 450 they were 10 in 
number. It was their duty to protect persons 
against the acts of magistrates, but they could 
also initiate prosecutions of offenders against 
the state. From 300 bc most legislation was 
introduced by tribunes because the legisla­
tive process in the plebeian assembly was less 
cumbersome than in the centuriate assembly 
(see comitia). After 287 bc, when the people 
they represented began to rise in the social 
scale, some tribunes began to use their powers 
to thwart more sweeping populär proposals. 
Others, like Gaius and Tiberius Gracchus in 
the 2nd Century bc, continued to Champion 
them, even in the area of land reform and 
debtor relief. Their powers were curtailed by 
Sulla, then restored by Pompey in the Ist 
Century bc. Under the empire (after 27 bc) 
the tribunes themselves were without author­
ity, but the “tribunician power” (tribunicia 
potestas) was held by the emperor, and was 
a major element in his authority. By virtue 
of it, he had personal inviolability, could veto 
measures freely, summon the organs of gov­
ernment, and propose decrees and legislation. 
He numbered the years of his power by it, 
thus exploiting to the füll the old democratie 
tradition of the Champion of the plebs.

Treasury tribunes (tribuni aerarii) were prob­
ably originally the officials who collected the 
tribute and distributed the soldiers’ pay in the 
tribes. After 168 bc they remained a distinct 
order ranking below the equites.
tribus (ancient Rome): see tribe.
tributyl phosphate, an organic liquid sol­
vent used in the extraction of uranium and 
plutonium salts from reactor effluents, as a 
solvent for nitrocellulose and cellulose acetate, 
and as a heat-exchange medium. A phospho- 
rus-containing compound with molecular for­
mula (C4H9)3P0 4 , it is prepared by reaction 
of phosphorus oxychloride with butyl alcohol. 
Tributyl phosphate is corrosive to the skin 
and irritating to the mucous membranes.
tricarboxylic acid cycle (tca cycle), also 
called krebs cycle and citric acid cycle, 
the terminal stage of the Chemical processes 
by which living cells oxidize foodstuffs and
obtain energy from them. The reactions of the 
cycle, first completely formulated in 1937 by 
Sir Hans Adolf Krebs, have been established
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in numerous types of cells including those of 
animals, plants, microorganisms, and fungi. 
The cycle is thus one of the features of the 
chemistry of cells that is shared by all types of 
life.

Each step of the cycle is catalyzed by a spe­
cific enzyme. Except in microorganisms, these 
enzymes, as well as those concerned with 
the proper utilization of the energy liberated, 
are located in highly organized intracellular 
structures, the mitochondria in animals and 
the chloroplasts in plants. The enzymes are 
so arranged that the reaction sequence occurs 
smoothly and rapidly, and the energy can be 
utilized efficiently. In microorganisms the en­
zymes occur as components of the cell mem­
brane.

The tca cycle is initiated when one of the 
most important compounds in metabolism, 
acetyl coenzyme A—of which the two-car- 
bon acetyl group is the most common prod­
uct of the incomplete oxidation of sugars, 
fatty acids, and glycerol—reacts with the 
compound oxaloacetate to form citrate. In 
a succession of enzyme-catalyzed reactions, 
the following 10 intermediate compounds are 
formed: ds-aconitate; isocitrate; oxalosucci- 
nate; a-oxoglutarate and carbon dioxide; suc- 
cinate, carbon dioxide, and one molecule of 
the energy-rich compound adenosine triphos­
phate (a tp); fumarate; and malate. Many of 
these intermediates are utilized to supply car­
bon for compounds synthesized by the cell 
when needed. The cycle ends with the conver­
sion of malate to oxaloacetate. One complete 
turn of the cycle thus results in the reforma- 
tion of oxaloacetate and the formation of two 
molecules of carbon dioxide and one molecule 
of atp . The hydrogen atoms and electrons that 
are removed from intermediate compounds 
formed during the cycle are channelled via a 
system of carrier molecules ultimately to oxy­
gen in animal cells, or to carbon dioxide in 
plant cells.

The oxidation by oxygen of hydrogen atoms 
is accompanied by the conservation (as atp) 
of much of the energy of the food ingested by 
aerobic organisms (i.e., those that live in the 
presence of oxygen). These events, known as 
terminal respiration and oxidative phosphory- 
lation, are quantitatively the most important 
means by which the cell generates atp, the 
form in which energy is utilized by organisms.
Tricart, Jean-Léon-Fran£ois (b. Sept. 16, 
1920, Montmorency, Fr.), French geographer 
and geomorphologist known for his extensive 
regional studies in South America and Africa.

Tricart was a faculty member of the Uni­
versity of Paris from 1945 until 1948, when 
he moved to the University of Strasbourg. He 
founded and was director of the Centre of 
Applied Geography at Strasbourg from 1957. 
In 1971 he became professor at the Univer- 
sité Louis Pasteur (Université de Strasbourg 
I). He did research on the development and 
utilization of natural resources. Tricart was 
co-author of Traité de géomorphologie, 6 vol. 
(1981; “Treatise on Geomorphology”) and 
author of Principes et méthodes de la ' géo­
morphologie (1965; “Principles and Methods 
of Geomorphology”) and Géomorphologie des 
régions froides (1963; Géomorphology of Cold 
Environments, 1970).
tricellular theory, obsolescent model of the 
Earth’s wind systems that represents them as 
three parallel wind cells or beits in each hemi­
sphere. First advanced by T. Bergeron (1928) 
and further developed by C.-G. Rossby, it 
replaced the Hadley-cell model (proposed by 
George Hadley in 1735): a single cell in each 
hemisphere with westward and Equatorward 
flow at low levels and eastward and poleward 
flow at higher altitudes. The tricellular the­
ory postulates two such Hadley cells in each
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hemisphere, one near the Equator and one 
near the pole. Between these is a Ferrel cell, 
in which air flows eastward and poleward at 
the surface and westward and Equatorward at 
higher levels.

The tricellular theory explains the observed 
wind Systems at the Earth’s surface fairly well: 
the easterly (from the east) trade winds of 
the tropics, the mid-latitude westerly winds, 
and the polar easterlies. It is inconsistent, 
however, with the facts that the mid-latitude 
westerlies do not reverse their direction at 
high altitudes but instead become stronger, 
that the upper-level tropicai winds are often 
weak or nonexistent, and that the meridional 
circulation does not transport as much energy 
poleward as the atmosphere receives in the 
tropicai regions from solar radiation.

The tricellular theory, moreover, does not 
explain the transfer of angular momentum 
in the atmosphere. The tropicai and polar 
easterly winds, because they flow against the 
Earth’s rotation, are slowed (relative to the 
surface) by surface friction and are continually 
gaining angular momentum from the Earth; 
because their speed remains constant, the an­
gular momentum gained must simultaneously 
be transferred to the mid-latitude westerlies. 
These winds, which blow eastward faster than 
the Earth tums, are slowed by surface friction 
and lose this angular momentum to the Earth; 
thus, they continue to blow at relatively con­
stant speeds also. This momentum transfer is 
accomplished by means that are not evident 
from the tricellular theory. It is now believed 
that the mid-latitude high- and low-pressure 
centres, or disturbances, and large standing 
waves accomplish this momentum transfer.
triceps muscle, any muscle with three heads, 
or points of origin, particularly the large ex- 
tensor along the back of the upper arm in 
humans. It originates just below the socket of 
the scapula (shoulder blade) and at two dis- 
tinct areas of the humems, the bone of the 
upper arm. It extends downward and inserts 
on (attachés to) the upper part of the ulna, in 
the forearm. lts major action is extension of 
the forearm upon the elbow joint, in Opposi­
tion to the biceps brachii.

The gastrocnemius muscle and soleus muscle 
{qq.v.) are sometimes considered the triceps of 
the lower leg (triceps surae).
Triceratops, genus of large plant-eating di- 
nosaurs found as fossils in Late Cretaceous 
deposits of North America (the Cretaceous Pe­
riod began 136,000,000 years ago and lasted
71,000,000 years). Triceratops was among the 
last of the dinosaurs to evolve and among the 
last to become extinct. It had a massive body 
(as much as 8 metres [25 feet] long), very long 
skull, large bony frill about the neck, and three 
long, pointed homs, one on the nose and two 
longer ones above the eyes. The horns above 
the eyes were more than one metre (three 
feet) long, and the skull alone was sometimes 
more than two metres (six feet) long. The 
mouth was beaklike in the front and probably

effective for nipping off Vegetation. The cheek 
teeth, though relatively simple, could effec- 
tively chew plant material. The skeleton was 
massive, the limbs were very stout, and the 
feet ended in stubby toes probably covered by 
small hooves. The hind limbs were more mas­
sive than the forelimbs, indicating a bipedal 
ancestry. It has been estimated that Tricer­
atops must have weighed as much as eight to 
nine tons when full-grown. They were upland, 
browsing animals that may have travelled in 
groups or small herds.
trichina (Trichinella spiralis), plural t r i c h i -  
n a e , or t r i c h i n a s , parasitic worm of the 
dass Nematoda (phylum Aschelminthes) that 
causes trichinosis (q.v.; trichiniasis), a serious 
disease in man and other mammals—e.g., 
pigs, cats, dogs, bears, foxes, and rats. The 
worm, which occurs all over the world, ranges 
in length from 1.5 to 4 millimetres (0.06 to 
0.2 inch).

Trichina encysted in muscle
Russ Kinne— Photo Researchers

Mating occurs in the host’s small intestine, 
after which the fertilized females burrow into 
the intestinal wall and release the larvae, 
which are carried by the bloodstream to all 
parts of the body. The worm grows within 
muscle tissue, requiring about 16 days to ma­
ture. A cyst develops around the larva’s body. 
Further development occurs if the muscle tis­
sue containing the encysted larva is eaten by 
an appropriate host; the worm matures and 
reproduces in the host’s intestine.
Trichinopoly (India): see Tiruchchirappalli.
trichinosis, a disorder resulting from infes- 
tation with the small roundworm Trichinella 
spiralis, commonly acquired by man by the 
eating of undercooked pork containing encap- 
sulated larvae of the parasite. In the stomach 
and small intestine, the capsular coating is 
digested, and the liberated larvae invade the 
mucosal lining of the small intestine, becom­
ing adults within a week. After fertilization the 
female worm deposits larvae into the mucosa 
and, sometimes, directly into the lymphatics, 
from which the larvae reach the blood and are 
carried to all parts of the body, notably the 
burrows of skeletal muscles, where they reach 
the encapsulating stage. The muscles most of­
ten invaded are those of the diaphragm, eyes, 
neck, throat, larynx, and tongue. In the mus­
cles, the larval capsules or cysts may remain 
alive for years, becoming eventually calcified.

Trichinosis is more common in Europe and 
the United States than in other parts of the 
world. In the United States the incidence of 
infection (as detected by finding calcified cysts 
at autopsy) may be as high as 15 to 20 percent. 
Only a small percentage of infected persons, 
however, have sufficiënt parasites to produce 
recognizable clinical Symptoms, which include 
diarrhea, nausea, vomiting, and fever in the 
early stage, followed later by pain, stiffness, 
and swelling of various muscular structures, 
and often edema (swelling) of the face. Treat­
ment consists of the use of anti-inflammatory 
drugs for symptomatic relief; thiabendazole 
has been reported to be highly effective in 
destroying the parasites in the digestive tract. 
There is no practical method for the large-scale 
detection of trichinous pork, and the surest 
safeguard remains the thorough cooking of 
pork.
trichloroacetaldehyde monohydrate: see
chloral hydrate.
trichloroethane, either of two isomeric 
colourless, nonflammable liquids belonging to 
the family of organic halogen compounds.

One isomer, 1,1,1-trichloroethane, is used as 
a replacement for carbon tetrachloride as a 
cold-cleaning solvent for machinery; it is not 
used in vapour degreasing processes because 
no stabilizer is available that will prevent its 
decomposition at high temperatures. It is pro­
duced by the reaction of 1,1-dichloroethylene 
and hydrogen chloride; its toxicity is very low.

The other isomer, 1,1,2-trichloroethane, by 
contrast, is a dangerous poison made from 
acetylene, hydrogen chloride, and chlorine, or 
from ethylene and chlorine. lts principal use 
is in the manufacture of 1,1-dichloroethylene.
trichloroethylene, a colourless, somewhat 
toxic, volatile liquid belonging to the family of 
organic halogen compounds, nonflammable 
under ordinary conditions, used as a solvent 
in dry cleaning, in degreasing of metal objects, 
and in extraction processes, such as removal 
of caffeine from coffee or of fats and waxes 
from cotton and wool.
Trichloroethylene was first prepared in 1864; 

its commercial manufacture, begun in Eu­
rope in 1908 and in the United States in 
1925, is based on the reaction of 1,1,2,2- 
tetrachloroethane with dilute caustic alkali. 
The compound is denser than water, in which 
it is practically insoluble.

Trichloroethylene has been used as a ce­
ment for polystyrene plastics, especially in 
model-building kits. Inhalation of the vapours 
(glue-sniffing) induces euphoria; the practice 
can be addictive.

Industrially, an important use for trichloro­
ethylene is in the manufacture of tetrachlo- 
roethylene: trichloroethylene is treated with 
chlorine to form pentachloroethane, which is 
converted to tetrachloroethylene by reaction 
with caustic alkali or by heating in the pres­
ence of a catalyst.
trichloromethane: see chloroform, 
trichloronitromethane: see chloropicrin.
trichocyst, a structure in the cortex of cer­
tain ciliate and flagellate protozoans consist­
ing of a cavity and long, thin threads that 
can be ejected in response to certain stimuli. 
Trichocysts may be widely distributed over an 
organism or restricted to certain areas (e.g., 
tentacles, papillae, around the mouth). There 
are several types. Mucoid trichocysts are elon­
gated inclusions that may be ejected as visible 
bodies after artificial Stimulation. Filamentous 
trichocysts in Paramecium and other ciliates 
are discharged as filaments composed of a 
cross-striated shaft and a tip. Toxicysts (in 
Dileptus and certain other carnivorous proto­
zoans) tend to be localized around the mouth. 
When discharged, a toxicyst expels a long, 
nonstriated filament with a rodlike tip, which 
paralyzes or kills other microorganisms; this

Triceratops, restoration model made by C. Lang
By courtesy of the American Museum of Natural History, New York



Discharged trichocysts of Paramecium (highly 
magnified)
Walter Dawn

filament is used to capture food and, presum- 
ably, in defense.

The functional significance of other tri­
chocysts is uncertain, although those of 
Paramecium apparently can be extruded for 
anchorage during feeding.
trichogrammatid, any of the tiny parasitic 
chalcid insects of the family Trichogrammati- 
dae (order Hymenoptera), particularly those 
of the genus Trichogramma. Adults of Tri- 
chogramma species are less than one mil- 
limetre long, with pear-shaped wings having 
a single vein and fringing hairs; the three-seg- 
mented tarsi are distinctive. Trichogramma 
larvae parasitize the eggs of moths (order Lep- 
idoptera) and may therefore act as biological 
control agents. T. minutum, which is readily 
cultured in the laboratory, has been success­
fully employed against various lepidopteran 
agricultural pests.
trichomonad, any protozoan of the zooflag- 
ellate order Trichomonadida. Trichomonads

Trichomonas vaginalis
A.L. Leu

have three to six flagella, and one commonly 
trails or borders an undulating membrane. 
Most trichomonads inhabit the digestive Sys­
tems of animals. They may be uninucleate or 
multinucleate. Reproduction is by division.
The genus Trichomonas is a common para­

site in the digestive system of many animals. 
Trichomonas cells are pear-shaped and may 
have four flagella anteriorly and a fifth border­
ing the undulating membrane. A mouth and 
a basal rod (costa) are found along the mem­
brane; an axostyle, a stiff rod of cytoplasm 
used for support, often protrudes posteriorly. 
Three species occur in humans: T. hominis 
in the intestine, T vaginalis in the vagina, 
and T. buccalis in the mouth. Tritrichomonas 
foetus is a pathogenic form in cattle. See tri- 
chomoniasis.

trichomoniasis, infection by the flagellate 
protozoan parasite Trichomonas. Infection is 
most often intestinal, but it may occur in 
other cavities or organs such as the liver. 
The species T. vaginalis may be common in 
women, causing irritation of the vaginal mu- 
cosa; more than 50 percent of women with 
abnormal vaginal discharge may harbour the 
organism.
The pear-shaped species T. gallinarum causes 

avian trichomoniasis in the intestine of fowl, 
especially chickens and turkeys. Symptoms 
are diarrhea, appetite and weight loss, ruffled 
feathers, and intestinal lesions. The method of 
transmission is not known. Also in birds, par­
ticularly pigeons, T gallinae causes an often 
fatal infection in the upper intestine.

T foetus, in the sheath of bulls and the 
vagina and uterus of cows, produces bovine or 
venereal trichomoniasis. Transmitted through 
contamination or coitus, the parasites cause 
temporary infertility or abortion and may in- 
vade the unbom calf. Some immunity can be 
developed; certain bulls seem to be naturally 
resistant.
Trichomycetes, dass of fungi (division My- 
cóta) with a vegetative body (thallus) consist­
ing of single or branched filaments (hyphae). 
The dass was earlier subsumed under the 
group Phycomycetes (q.v.). Trichomycetes oc­
cur in the gut or on the cuticle (outer cover­
ing) of crabs, beach fleas, boring gribble, and 
other arthropods. Asexual reproduction occurs 
by the formation of saclike fruiting bodies 
(sporangia), the entire cytoplasmic contents 
of which divide into spores (sporagiospores). 
Sexual reproduction has not been confirmed.
Trichophyton, a genus of fungi (division My- 
cota) that infects the skin, hair, and nails of 
man and other animals. It is one of several 
causes of athlete’s foot, jockstrap itch, and 
other ringworm (q.v.) infections in man. T. ver- 
rucosum causes ringworm in cattle. Although 
worldwide in distribution, some species ap­
parently are more abundant in some areas 
than in others. T. schoenleini, for example, is 
the cause of a human skin infection in the 
Mediterranean, and T. rubrum causes a simi­
lar disease in the tropics.
trichostome, any ciliate protozoan of the 
holotrichous order Trichostomatida. Free- 
living forms are found in freshwater (e.g., 
Tillina), salt water (e.g., Woodruffia), and de- 
caying Vegetation; parasitic forms also occur. 
Trichostomes usually have a heavily ciliated 
vestibule (outer cavity) that leads to the ven- 
trally located mouth. Body ciliation is uni­
form, although it may be reduced in parasitic 
species. Reproduction by fission or budding 
may occur during either the active or the en­
cysted state. The freshwater genus Colpoda, 
widely studied experimentally, divides only 
while encysted. The parasitic forms include 
the genus Balantidium (q.v.), which infests the

Trichostome (Tillina magna)
J.M. Langham

intestines of many animals and, in rare cases, 
may cause a severe type of human dysentery; 
another genus (Isotricha) lives in the stomachs 
of cattle and sheep.
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Trichur, town, administrative headquarters 
of Trichür district, central Kerala state, south- 
western India. The town is located 12 mi (19 
km) inland on an extensive lagoon system. A 
commercial and cultural centre, it is consid­
ered to be the oldest town on the west coast of 
India; its name means “small sacred place.” 
Trichür is built around a hillock topped by the 
Vatakkunätha temple, the focus of an annual 
festival. lts industries include cotton weaving, 
rice and oilseed milling, soap manufacturing, 
and sawmilling. Trichür has 13 colleges affil­
iated with the University of Calicut, a mu­
seum, and zoological gardens. The town has 
good road and rail connections with the rest 
of Kerala and with the interior.

Trichür district, 1,167 sq mi (3,032 sq km) 
in area, was formed from parts of the former 
princely state of Cochin. It hes largely on the 
coastal plain, except in the southeast, where 
it overlaps the hills of the Westem Ghäts. 
Although agriculture is important (rice and 
coconuts are the main crops), the district also 
has some industry. Pop. (1981) town, 77,923; 
metropolitan area, 170,122; district, 2,439,- 
543.

Consult the i n d e x  first

trickster tale, in oral traditions worldwide, 
an anecdote of deceit, magie, and violence 
perpetrated by an animal-human with special 
or magical powers. Usually grouped in cy- 
cles, these tales feature a trickster-hero who 
within a single society may be regarded as 
both creator god and innocent fooi, evil de- 
stroyer and childlike prankster. In psychologi­
cal terms, the trickster may be said to serve as 
a sort of scapegoat figure onto which are pro- 
jected simultaneously the fears, failures, and 
unattained ideals of the source culture.

Trickster stories may be told in a variety 
of situations ranging from those purely for 
amusement and entertainment to serious, sa­
cred occasions. Either a single tale is told or 
the narrative may be a complex series of inter- 
related incidents. The characteristic trickster 
tale is in the form of a picaresque adventure: 
the trickster was “going along”; he encoun- 
tered a Situation to which he responded by 
knavery or stupidity; he met a violent or ludi- 
crous end; and then the next incident is told. 
Frequently, he is accompanied by an animal 
companion, who either serves as a stooge or 
tricks the trickster.

Until recently, collection, examination, and 
comparison of trickster tales and trickster fig­
ures have been concentrated upon those of 
North American Indian groups. Coyote, the 
trickster of tales from California, the South­
west, and the plateau region, is perhaps the 
most widely known. In the Pacific Northwest, 
the trickster is the Raven, Mink, or Blue Jay, 
each of which is also viewed as a transformer 
figure, responsible for bringing the ordered 
world out of chaos, and a culture hero, credited 
with transmitting the skills of survival, such as 
fire making, from gods to men. Wisakedjak, 
anglicized to Whiskey Jack, is a cultural hero 
trickster of the Eastern Woodlands. Another is 
Nanabozho (the Hare), who in the Southeast 
is called Rabbit and who became identified 
with the African hare trickster as Brer Rabbit. 
Among numerous Plains peoples, the trickster 
is an anthropomorphic figure frequently called 
“Old Man.” Common North American mo- 
tifs include the false bridegroom who boasts 
of supernatural powers but is exposed as an 
impostor and is deserted by his wives; the eye 
juggler, an animal who plays ball with his eyes 
and finally loses them; and a contest between 
the beaver and the porcupine, in which the 
beaver invites the porcupine to swim and the 
porcupine invites the beaver to climb.
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South American tricksters include Fox of the 
Chaco people, who is always bested, and the 
Twins of the Amazon region, one of whom 
plays tricks that end badly and are then re- 
paired by the other, a culture hero.

In East, Central, and Southem Africa and in 
the westem Sudan, the trickster is the hare; in 
West Africa, the spider (Ghana, Liberia, Sierra 
Leone) or the tortoise (the lbo and Yomba 
people of Nigeria). Many African tribes also 
have tales about human tricksters (e.g., the 
stories of Yo in Benin).

In most African cycles the trickster is an un­
derdog figure, smaller in stature and strength 
than his opponents (thus gaining the audi- 
ence’s sympathy) but much cleverer and al­
ways well in control of the Situation. He 
is ruthless, greedy, and a glutton and often 
outwits his opponent through a calculating 
suaveness combined with sheer lack of scru- 
ples. Each cycle centres upon a particular 
prey, such as the hyena, lion, or elephant. The 
trickster’s victim is usually eamest, hardwork- 
ing, and slow-witted, and he soon yields to 
the smooth arguments and attractive promises 
of his opponent. Although in an occasional 
cycle the trickster is an admirable figure, in 
most, any good that results from his actions 
is inadvertent.

In other African tales, particularly those of 
the spider Anansi, the trickster often appears 
as a mythological figure, rival of the sky god, 
who steals the Sun or tricks him in one way 
or another. In this function he shows some 
similarity with the Yomba trickster god Eshu, 
who constantly opposes the other gods and 
thwarts their intentions.

African slaves brought trickster tales with 
them to the New World. In the United States 
the trickster hare became Brer Rabbit, whose 
adventures were first given literary form in 
the late 19th Century by Joel Chandler Harris 
in a series of tales supposedly told by a wise, 
old, black character called Uncle Remus.
In Japan, Kitsune is a trickster fox renowned 

for his mischievous metamorphic abilities. He 
is regarded in Shintö lore as the messenger 
who ensures that farmers pay their offerings 
to the rice god. Buddhist stories, however, cast 
the fox as an evil agent of possession.
Numerous Oceanian tales recount the Cre­

ative exploits of the trickster Maui, or Maui- 
tiki-tiki, such as his fishing out the land from 
the sea. See also Coyote; Raven cycle.
triclinic system, one of the structural cate- 
gories to which crystalline solids can be as­
signed. Crystals in this system are referred to 
three axes of unequal lengths that are inclined 
at angles less than 90° to one another. If the 
atoms or atom groups in the solid are repre­
sented by points and the points are connected, 
the resulting lattice will consist of an orderly 
stacking of blocks, or unit cells. The triclinic 
unit cell has the least symmetrical shape of 
all unit cells. Potassium dichromate, albite, 
anorthite, kyanite, and microcline crystallize 
in the triclinic system.
Triclinius, Demetrius (Latin), Italian deme- 
trio TR iC L iN io (fl. 14th Century a d , Byzan­
tium), Byzantine scholar of the Palaeologan 
era, who edited the Greek poets, mainly the 
tragedians, with metrical and exegetical scho- 
lia (annotations).

Triclinius’ editions incorporated notes by 
other scholars as well as scholia from earlier 
traditions. He was the first Byzantine scholar 
to examine closely the metrical stmcture of 
the lyrics of Attic plays; but, striving to apply 
the mies of Hephaestion and misled by his 
own unsatisfactory views of Greek prosody, 
he often tampered with the text. His text of 
Aeschylus survives, probably in his own hand- 
writing, as does his transcript of Hesiod; his 
text of Sophocles was not superseded until the

18th Century. Triclinius also annotated works 
by Euripides, Pindar, Aristophanes, and The­
ocritus.
Triconodon, genus of extinct primitive mam­
mals found in Europe as fossil deposits of 
the Late Jurassic (163 to 144 million years 
ago). Triconodon is representative of the tri- 
conodonts, known throughout the world in 
regions as widely separated as North America, 
Europe, and China. Triconodon, a relatively 
large animal for its time (most early mam­
mals were very small), was about the size of 
a domestic cat. The canine teeth were large

Reprinted from Vertebrate Paleontology by A.S. Romer, by permission of 
the University of Chicago, copyright 1933, 1945, 1966; all rights reserved

and strongly developed, and it is probable 
that Triconodon was an active predator. The 
premolars were simple, but the molars had 
three distinctive cone-shaped cusps, hence the 
name. The brain was small and not much ad- 
vanced beyond the brain of the mammallike 
reptiles. The relationships of Triconodon to 
later, more advanced mammals are uncer­
tain. It is possible that the triconodonts had 
an independent reptilian origin and are best 
grouped or classified alone.
Trident missile, American-made submarine- 
launched ballistic missile (SLBM) that suc­
ceeded the Poseidon and Polaris missiles in 
the 1980s and 1990s.

Under development from the late 1960s, the 
Trident developed into two models. The Tri­
dent I, or C-4, is 34 feet (10.4 m) long and 6 
feet (1.8 m) in diameter. It can deliver eight 
independently targetable 100-kiloton nuclear 
warheads to a range of 4,600 miles (7,400 
km). The Trident II, or D-5, is about 46 feet 
(14 m) long and carries an average of 10 475- 
kiloton warheads. It has a maximum range of
7,000 miles (11,300 km).
The Trident warheads are launched by three 

solid-fueled booster stages and are dispersed 
toward their targets by a liquid-fueled “bus” in 
the missile’s front end. With inertial guidance 
refined by stellar or satellite navigation, Tri­
dents are more accurate than most land-based 
ballistic missiles. Their accuracy gives them 
the ability, unprecedented among SLBMs, to 
threaten hardened missile silos and command 
bunkers in the Soviet Union, and their ex­
tended range allows their submarines to patrol 
almost anywhere in the Atlantic and Pacific 
oceans, making detection extremely difficult.
Beginning in 1979, Trident I missiles were 

fitted aboard older Poseidon-carrying sub­
marines and newer Ohio-class vessels, which 
were built with larger missile tubes designed 
to accommodate the Trident II in the 1990s. 
In 1986 the United Kingdom began to build 
new Vanguard submarines to carry the Tri­
dent II, which was to have warheads of British 
design.
tridymite, silica mineral, the stable form of 
silica (Silicon dioxide, Si02) at temperatures 
between 870° and 1,470° C (1 ,5 9 8 ° and 
2,678° F); at lower temperatures it transforms 
to high-quartz, at higher to cristobalite. It has 
three modifications: high-tridymite, middle- 
tridymite, and low-tridymite. Tridymite forms 
thin hexagonal plates that are generally 
twinned, often in groups of three; its name 
alludes to this habit. It commonly occurs in 
igneous rocks, more abundantly than cristo­
balite, as in the trachytes of Rhineland-Palati- 
nate, Germany; northern Italy; and Massif 
Central, France. Tridymite, also found in me- 
teorites, has the same Chemical composition as

coesite, cristobalite, keatite, lechatelierite, and 
quartz but has a different crystal structure. For 
detailed physical properties, see silica mineral 
(Table 2).
Trier, Regierungsbezirk (administrative dis­
trict), westem Rhineland-Palatinate Land 
(state), south westem Germany. Trier is bor- 
dered by Luxembourg and Belgium to the 
west, North Rhine-Westphalia Land to the 
north, the Regierungsbezirk of Koblenz to 
the east, and Saarland Land to the south. 
The district occupies an area of 1,902 square 
miles (4,926 square km) and forms a south­
em portion of the larger historie region of the 
Rhineland (q.v.). The Regierungsbezirk takes 
its name from that of the largest city and ad­
ministrative seat of the district.

Trier lies in the westem Middle Rhine High­
lands and is crossed from Southwest to north­
east by the meandering course of the Mosel 
(Moselle) River. The principal city of the 
Mosel valley is Trier, located near the west­
em border. It is an important road, rail, and 
water transportation centre and a leader in 
Mosel wine production and trade. Downriver 
the narrowness of the valley has prevented 
the growth of large cities and industrial areas. 
The scenery is dominated by old-world wine 
villages, castle mins, and vineyards lining the 
sunny south-facing valley slopes. The Huns­
rück highlands rise south of the Mosel, reach- 
ing their highest point, the Erbeskopf (2,677 
feet [816 m]), at the southeastem border with 
Koblenz. The Hunsrück-Höhenstrasse (Huns­
rück Ridgeway) mns the length of the range 
through extensive deciduous forests and many 
small settlements. North of the Mosel is the 
wooded Eifel region, comprising the north­
westem Middle Rhine Highlands and an east­
em extension of the Ardennes Mountains of 
Belgium and Luxembourg. The region is tra- 
versed by the Eifel upland, a rolling plateau of 
lower altitude situated between the Schneifel 
and Hohe Eifel ranges. Dairy farming is the 
chief source of income. The fertile Bitburg 
land is a southem continuation of the Eifel 
upland. Together the two provide a trans­
portation route between the Trier basin and 
the city of Cologne. Nearly three-fourths of 
the Bitburg between the Prüm and Kyll rivers 
is devoted to arable crops, most importantly 
potatoes, cereals, and sugar beets. In east­
em Trier the Eifel upland is characterized by 
funnel-shaped volcanic craters filled by small 
scenic lakes called Maare. The Eifel upland 
has traditionally been one of Germany’s poor- 
est and most remote regions. More recently a 
greatly improved road network has increased 
tourism and made commuting from the fringes 
to more industrialized regions possible. The 
majority of the population are of Frankish 
descent and speak the Moselle Franconian 
dialect. More than four-fifths of the people 
are Roman Catholics. The predominant mral 
settlement pattem is one of irregulär, com­
pact villages with some isolated farmsteads in 
the Schneifel and Hohe Eifel highlands. Pop. 
(1989 est.) 472,908.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

Trier, French trèves, Latin augusta tre- 
verorum , city, Rhineland-Palatinate Land 
(state), southwestem Germany, on the right 
bank of the Mosel (Moselle) River, surrounded 
by the foothills of the Eifel, Hunsrück, and 
Mosel mountains, just east of the Grand 
Duchy of Luxembourg frontier. A shrine of 
the Treveri, a Germanic tribe, existed at the 
site (c. 400 bc). The Roman town was founded 
by the emperor Augustus in about 15 b c . 
The city’s strategie position at a crossroads 
contributed to its rapid rise as a commercial 
and administrative centre; it was the Capital



of the Belgic division of Roman Gaul in the 
2nd Century a d , an imperial seat in the 3rd 
Century, and later, as Treveris, it became the 
seat of the emperor responsible for Gaul and 
Britain. After it became a bishopric in the 4th 
Century, the town was a centre of Christianity 
north of the Alps, a status it maintained after 
its capture by the Franks in the 5th Century. 
Trier was designated an archbishopric in 815, 
its archbishops becoming temporal princes 
with power over extensive territory; they were 
made electors of the Holy Roman Empire in 
the late 12th Century.

Trier flourished as a commercial and cul­
tural centre with a university (1473-1797) 
until French encroachments led to its decline 
in the 17th Century. It was occupied by the 
French in 1797 and was formally ceded to 
them in 1801, when the electorate was dis- 
solved. Trier passed to Prussia in 1815, and the 
bishopric was reconstituted in 1821. The city 
grew rapidly in the 19th Century but suffered 
French occupation again after World War I 
and was considerably damaged in World War 
II. It revived as a commercial and cultural 
centre after 1946 and has been rebuilt.

Trier has preserved more Roman monu­
ments than any other German city. They in­
clude the 4th-century Porta Nigra, a fortified 
town gate; mins of 4th-century Roman baths 
and substmctures of baths from the 2nd Cen­
tury; the amphitheatre (c. a d  100); and the 
basilica, with the throne room of the Roman 
emperors, and the nucleus of the cathedral, 
both from the 4th Century. Both the Porta 
Nigra and the basilica were converted into 
churches in the Middle Ages but have since 
been restored.

The Electoral Palace, Trier, Ger.
©  Ronald Sheridan— The Ancient Art & Architecture Collection

The cathedral, largely Romanesque, was re­
built in about 550 and extended in the 
1 Ith, 12th, and 13th centuries. Other notable 
churches include the Church of Our Lady 
(1235-70); the Church of St. Gangolf (13th 
to 15th Century); the Abbey Church of St. 
Matthias (1127-60), with the tomb of the saint; 
and the Baroque Church of St. Paulin (1734— 
57), designed by Balthasar Neumann. Civic 
monuments include the Market Cross from 
958 and the Petersbmnnen (Peter’s Fountain; 
1595), both in the market square; nearby 
are the Kesselstatt Palace (1740-45) and the 
Electoral Palace (1614). The Catholic theo­
logical faculty, part of the university founded 
in 1473, was refounded in 1950. The Uni­
versity of Trier (founded 1970 as part of the

Trier-Kaiserslautem University) became au­
tonomous in 1975.

Trier serves as an important centre for road, 
rail, and water traffic on the westem border 
of Germany. It is the trade centre for the 
surrounding region, especially for wines. Di- 
versified industries include the manufacture of 
beer, tobacco products, textiles, leather goods, 
and machinery. St. Ambrose, who converted 
and baptized St. Augustine, was bom (c. a d  
339) in Trier as was Karl Marx (1818), the 
German political philosopher and socialist. 
Pop. (1989 est.) 95,692.
Trieste, ancient (Latin) t e r g e s t e , Slovene 
and Serbo-Croatian t r s t , German t r i e s t , 
city and Capital of Friuli-Venezia Giulia re- 
gione and of Trieste provincia, northeastern 
Italy, located on the Gulf of Trieste at the 
northeastern corner of the Adriatic Sea, 90

Miramare Castle, near Trieste, Italy
Marzari—SCALA from Art Resource/EB Inc.

miles (145 km) east of Venice. It was under 
Roman control by about 177 b c ; Julius Cae­
sar made it a colony and recorded its name 
as Tergeste in his Commentarii de bello Gal- 
lico (The Gallic War), written in 52-51 b c . 
Augustus ordered the constmction of a har­
bour and city walls in about 33 b c . After the 
breakup of the Roman Empire, Trieste shared 
the general fortunes of Istria and was granted 
independence under its count-bishops in 948 
by Lothair II, king of Italy. Captured by the 
Venetians in 1202, it constantly agitated for 
autonomy, placing itself in 1382 under the 
protection of Leopold III of Habsburg, whose 
overlordship gradually developed into Aus­
trian possession.
Trieste was a town of 5,700 inhabitants when 

it was proclaimed an imperial free port by 
Charles VI in 1719, and its population had 
reached 156,000 when it was deprived of the 
privilege in 1891. It became the prosperous 
main port of the Austro-Hungarian Empire 
and served as the headquarters of the Aus­
trian Lloyd Steam Navigation Company and 
of other shipping lines, with a seabome trade 
in 1913 of 6,200,000 metric tons. In the Aus­
trian census of 1910, nearly two-thirds of the 
city’s population of 229,510 was composed 
of Italians (Austrian and Italian subjects), the 
rest being Slovenes and Croats, other Austrian 
subjects (including Germans), and foreigners. 
The Italian preponderance was the ground on 
which, in the secret treaty of London of April 
26, 1915, Great Britain, France, and Russia 
agreed to give the city to Italy at the conclu­
sion of World War I as part of a group of ter­
ritorial concessions rewarding Italian alliance 
with the Triple Entente. The arrangement ful- 
filled a long-stated goal of Italian irredentism, 
the movement to include all Italian-speaking 
territories as part of Italy. Trieste was occu­
pied by Italian troops in 1918 and later lost 
most of its maritime trade because it was cut 
off by a political frontier from its natural hin­
terland. The volume of merchandise handled 
feil to 2,200,000 tons in 1930-34, but Italy 
maintained and developed, with government 
subsidies, the shipbuilding industries, steel 
mills, oil refineries, and insurance business. A 
university was founded there in 1938.

923 triforium

Trieste was seized in 1943 by the Germans, 
who intended to maintain it as a southem 
outlet to the sea for the Third Reich. It was 
occupied by Marshal Tito’s troops in 1945, 
however, and was claimed for Yugoslavia. 
The peace treaty with Italy signed in Paris in 
1947 created the Free Territory of Trieste, to 
be guaranteed by the United Nations Secu­
rity Council. It was divided temporarily into 
northern and southem zones: Zone A, which 
included the city and its northern hinterland, 
was put under U.S.-British military adminis­
tration, and Zone B, to the south of the city, 
was put under Yugoslav administration.

The Free Territory status was unworkable, 
however, and deadlock immediately followed 
the ratification of the treaty. After the failure 
of British and U.S. proposals to include the 
Free Territory in Italy (1948) or to divide it 
between Italy and Yugoslavia on the existing 
zonal basis (1953), negotiations in 1954 re­
sulted in an agreement granting Zone B and 
part of Zone A to Yugoslavia (202 square 
miles [523 square km]) and the city of Tri­
este and the remainder of Zone A (91 square 
miles [236 square km]) to Italy. Italy agreed 
to maintain Trieste as a free port, and the 
Italian and Yugoslav govemments agreed to a 
special Statute regulating the rights of national 
minorities on both sides of the demarcation 
line. By an October 1975 treaty, Italy relin- 
quished all claims to Zone B, settling finally 
the status of the region.

In 1963 Trieste was designated the Capital 
of the newly formed autonomous regione of 
Friuli-Venezia Giulia. Trieste provincia, with 
an area of 82 square miles (212 square km), 
has an economy based chiefly on the activities 
of its port.

Roman mins in the city of Trieste include 
a theatre and an archway. The campanile of 
the Cathedral of San Giusto incorporates part 
of a Roman temple. The old German (Aus­
trian) town, called Triest, was built around 
Monte Giusto, a hill that is dominated by 
the Castello (1470-1680), now housing a me­
dieval museum, and by the Cathedral of San 
Giusto, formed in the 14th Century by the 
union of two earlier churches. The modem 
city, begun in 1719 on the flatland adjoin- 
ing the bay, is characterized by broad streets 
and typical 18th-century Baroque and 19th- 
century Neoclassical architecture. During the 
1850s Miramare Castle was built nearby for 
Archduke Maximilian (later Emperor Max­
imilian of Mexico). Pop. (1988 est.) mun., 
237,191.
Trieste, bathyscaphe (q.v.) launched by Au­
guste Piccard in 1953.
Trifid Nebula (catalog numbers NGC 6514 
and M 20), bright, diffuse nebula in the con- 
stellation Sagittarius, lying several thousand 
light-years from the Earth. It was discovered 
by the French astronomer Legentil de La 
Galaisière before 1750 and named by the En­
glish astronomer Sir John Herschel for the 
three dark rifts that seem to divide the neb­
ula and join at its centre. Of about the ninth 
magnitude optically, the Trifid is also a radio 
source.
triforium, in architecture, space in a church 
above the nave arcade, below the clerestory, 
and extending over the vaults, or ceilings, 
of the side aisles. The term is sometimes 
applied to any second-floor gallery opening 
onto a higher nave by means of arcades or 
colonnades, like the galleries in many ancient 
Roman basilicas or Byzantine churches. The 
triforium became an integral part of church 
design during the Romanesque period, serving 
to light and ventilate the roof space. With the 
development of the Gothic vaulting system 
in France, the triforium diminished in size



triggerfish 924

and importance. The cathedrals at Reims (be­
gun 1211) and Amiens (1220-47) both have 
triforia of little relative height but with rich 
arcading.

Elevation drawing of nave wall showing 
the triforium, Reims Cathedral, begun 1211
From Nikolaus Pevsner: An Outline o f European 
Architecture, Copyright ©  Nikolaus Pevsner, 1943; Penguin 
Books Ltd.

The more horizontal English Gothic style 
shows an important development of the tri­
forium as a decorative element (Angel Choir, 
Lincoln Cathedral, completed 1282), but the 
gallery is relatively much higher than in 
France, often almost equaling the pier arcades. 
By the end of the 13th Century the triforium 
was usually replaced by greatly heightened 
clerestory Windows.
triggerfish, any of about 30 species of 
shallow-water marine fishes of the family 
Balistidae, found worldwide in tropicai seas. 
Triggerfishes are rather deep-bodied, usually 
colourful fishes with large scales, small mouths, 
and high-set eyes. Their common name refers 
to the triggering mechanism in the first two 
of their three dorsal fin spines. The first spine 
can be erected by the fish and locked in place

Triggerfish (<Batistes conspicillus)
Douglas Faulkner

by the second, the trigger, which must be 
withdrawn before the first spine is released. 
The first spine is large and strong and, when 
locked upright, can hold the fish tightiy in 
protective crevices.

Triggerfishes are found among reefs and ma­

rine plants. Although generally considered ed- 
ible, some cause food poisoning. The largest 
triggerfishes grow about 60 cm (2 feet) long. 
Common species include the queen trigger­
fish (Balistes vetula), a tropicai Atlantic fish 
brightly striped with blue, and Rhinecanthus 
aculeatus, a grayish, Indo-Pacific fish pat- 
temed with bands of blue, black, orange, and 
white.
Triglav, Italian t r i c o r n o , mountain peak, 
the highest (9,396 feet [2,864 m]) of Yu­
goslavia and of the Julian Alps, situated 40 
miles (64 km) northwest of the city of Lju­
bljana. The north wall of the peak forms an 
enormous limestone face nearly 2 miles (3 
km) wide. From the time of its first ascent 
in 1778, the summit has rewarded climbers 
with an excellent view that extends north into 
Austria and south to the Adriatic Sea. Until

Triglav peak in the Julian Alps, Yugoslavia
Harrison Forman

the Treaty of Paris in 1947, the peak was lo­
cated on the Yugoslavian-Italian border. The 
Triglav National Park comprises an area of 
glacial lakes and Alpine plant life.
triglyceride, any one of an important group 
of naturally occurring lipids (fat-soluble com­
ponents of living cells). Triglycerides are es­
ters in which three molecules of one or more 
different fatty acids are linked to the alco­
hol glycerol; they are named according to the 
fatty acid components; e.g., tristearin contains 
three molecules of stearic acid, and oleodis- 
tearin, one of oleic acid and two of stearic 
acid. The types of triglycerides in animals vary 
with the species and the composition of fats 
in the food.

Triglycerides in animals and probably in 
plant seeds function as depots of energy. In 
mammals they are stored in adipose tissue 
until needed, at which time they are broken 
down to a molecule of glycerol and three 
molecules of fatty acid. The latter combine 
with albumin, a protein in blood plasma, and 
are carried in the bloodstream to sites of uti­
lization. Triglycerides also serve as insulation 
and padding for organs in animals.

Many vegetable triglycerides (oils) are liquid 
at room temperature, unlike those of animals; 
in addition, they contain a greater variety of 
fatty acids. Vegetable oils can be hardened by 
treatment with hydrogen under pressure.

In alkali, triglycerides are broken down 
(saponified) to form glycerol and three 
molecules of soap (salts of the fatty acids).
Trignan, Saint: see Ninian, Saint.
trigonal system, also called r h o m b o h e d r a l  
s y s t e m , one of the structural categories to 
which crystalline solids can be assigned. The

trigonal system is sometimes considered to be 
a subdivision of the hexagonal system.

Components of crystals in the trigonal sys­
tem, like those of the hexagonal system, are 
located by reference to four axes—three of 
equal length with 120° intersections and one 
perpendicular to the plane of the other three. 
The trigonal unit cell is distinguished by the 
presence of a single line called an axis of 
three-fold symmetry about which the cell can 
be rotated by 120° to produce a face indis­
tinguishable from the face presented in the 
starting position.
Trigonia, genus of mollusks that first ap­
peared during the Jurassic period, which began 
about 208 million years ago. The still-extant 
Trigonia has a triangulär shell with distinc­
tive concentric ridges on its surface as well as 
nodular outgrowths. A different ornamental

pattem is present in the posterior parts of the 
shell.
trigonometry, mathematical subject dealing 
with the numerical relationships among the 
sides and the angles of a triangle. In plane 
trigonometry the triangle to be studied is 
formed by selecting three points in a two- 
dimensional plane (so that all three points do 
not lie on the same straight line) and con­
necting each pair of points with a straight 
line segment. In spherical trigonometry the 
triangle to be studied is formed by selecting 
three points on the two-dimensional surface 
of a three-dimensional sphere (so that all three 
points do not lie on the same great circle) and 
connecting each pair of points with an are of 
the great circle that they determine on the 
sphere.

A brief treatment of trigonometry fol­
lows. For füll treatment, see m a c r o p a e d i a : 
Trigonometry.

Spherical trigonometry arose in the early 
Greek period in response to a practical need 
for accurate information in astronomy and 
for efficiënt and systematic methods of ob- 
taining this information. Plane trigonometry 
was implicitly contained in the study and 
methods of spherical trigonometry, but it was 
not until the demands of surveying, trade, 
and navigation of 15th-century Europe that 
it came to be studied and applied in its own 
right, quite independently of its connection 
with spherical trigonometry. Although spher­
ical trigonometry was developed before plane 
trigonometry, it is easier to understand and 
appreciate spherical trigonometry if one is 
aware of the essentials of plane trigonometry. 
Plane trigonometry is ordinarily approached 
through the use of right triangles, although



the subject actually deals with any type of 
triangle. In this approach, given an angle A 
that is between 0° and 90°, a right triangle 
is constructed having A as one of its angles. 
(Since the sum of the three angles of a plane 
triangle is always 180°, the third angle must 
be 90 — A°.) The side opposite the right angle 
is labeled the hypotenuse, the side opposite 
angle A the opposite, and the side next to 
angle A the adjacent. There are six possible 
ratios of side lengths that can be formed, and 
these are used to define the six trigonometrie 
functions of angle A:

. opposite 
sine hypotenuse’ cosine A  = adjacent

hypotenuse

tangent A  = opposite
adjacent secant A  = hypotenuse

adjacent

cosecant A  —
hypotenuse
opposite »cotangent A  = adjacent

opposite
Values of the trigonometrie functions of dif­
ferent angles have been tabulated, and the 
tables allow the theory of plane trigonometry 
to be applied to problems in such pursuits as 
surveying and engineering. To illustrate this, 
consider a building of unknown height that 
must be measured. If the building is perpen­
dicular to the ground on which it stands, 
then a right triangle can be formed having as 
its vertices the base of the building, a point 
a measured distance away along the ground, 
and the top of the building. The relationship

opposite height of building 
tangent — acyacent — distance from base

now holds in this triangle, where A is the 
angle of elevation from the measuring point 
to the top of the building. Since the distance 
from base is known, the angle A can be mea­
sured using ordinary surveying instruments, 
and tangent A can be looked up in a table 
of trigonometrie functions, the height of the 
building can be found from this trigonometrie 
relationship.

Given any (not necessarily right) triangle 
with an angle A, one of the areas of study in 
plane trigonometry is to establish relationships 
among the trigonometrie functions of angle A, 
and these relationships are called trigonomet­
rie identities. The most basic trigonometrie 
identity is sine2 A +  cosine2 A =  1. That is, the 
square of the sine of an angle plus the square 
of the cosine of the same angle is always equal 
to 1. Another area of study is the calculation 
of the trigonometrie functions of certain an­
gles from those of other angles. An example 
of this is the double-angle formula for the 
sine: sine 2A — 2(sine ̂ 4)(cosine A). Using this 
formula, the sine of the angle 2̂ 4 can be ob­
tained directly from the known values for the 
sine and cosine of angle A. Similar double- 
angle formulas have been developed for the 
other trigonometrie functions as well.
The beginnings of spherical trigonometry 

can be traced to the work of the astronomer 
Hipparchus of Nicaea (180-125 b c ), who has 
come to be known as “the father of trigo­
nometry.” One of the uses of astronomy in 
Greek and pre-Greek times was to teil the 
time of day or period of the year by the posi- 
tions of various stars. Astronomers compiled 
charts of the angular measure between various 
stars. Hipparchus systematically studied the 
relationship between an are of a great circle 
on the celestial sphere and its corresponding 
chord (i.e., the distance between two points as 
measured along the surface of the sphere, and 
the distance as measured along a straight line, 
respectively).

The Alexandrian astronomer Ptolemy, who 
worked in the 2nd Century a d , continued Hip­
parchus’ work in the computation of ares and 
chords of great circles. Greek trigonometry 
reached its height with Ptolemy, whose major 
work in the subject has come to be called 
the Almagest (“The Greatest”). In it, Ptolemy 
obtained relationships among the angles and

sides of spherical triangles that are the equiva­
lent of many basic relationships and identities 
of trigonometry today.
triiodomethane (chemistry): see iodoform.
Trikala, also spelled t r i k k a l a , agricultural 
and grazing centre of Thessaly (Thessalia), 
Greece, and Capital of the nomós (department) 
of Trikala. It commands the Métsovon Pass 
leading westward across the Pindus Moun­
tains and on the Southwest the “Gates of 
Trikala” leading to Ärta. The Byzantine for- 
tified acropolis may be the site of ancient 
Tricca, legendary abode of the healer god 
Asclepius; the sanctuary was believed to be 
the oldest in ancient Greece. Captured by the 
Normans in 1081, Trikala was mentioned a 
Century later as a trading centre, and for cen­
turies more it was the most important town of 
Thessaly. Under the Turks it was the seat of 
the pasha of Thessaly. In 1881 Turkey ceded it 
to Greece. It is the seat of the bishop of Trikki 
and Stagoi. The town deals in com (maize), 
wheat, rice, and tobacco. lts population is 
swollen in winter by the annual migration of 
Vlach herdsmen from the hills. Pop. (1981) 
city, 40,857; nomós, 134,207.
trikaya (Sanskrit: “three bodies”), in Ma­
häyäna Buddhism, the concept of the three 
bodies, or modes of being, of the Buddha: 
the dharmakaya (body of essence), the un- 
manifested mode, and the supreme state of 
absolute knowledge; the sambhogakaya (body 
of enjoyment), the heavenly mode; and the 
nirmanakaya (body of transformation), the 
earthly mode, the Buddha as he appeared 
on earth or manifested himself in an earthly 
bodhisattva, an earthly king, a painting, or a 
natural object, such as a lotus.
The concept of trikaya applies not only to 

the historical Buddha, Gautama, but to all 
other buddhas as well.
Trikoüpis, Kharilaos (b. July 23, 1832, 
Nävplion, Greece—d. April 11, 1896, Cannes, 
Fr.), statesman who sought with limited suc­
cess to foster broad-scale national develop­
ment in Greece during the last quarter of the 
19th Century. Together with a rival, Theódoros 
Dhiliyiännis (q.v.), he dominated Greek poli­
tics during this period.

Trikoupis studied literature and law in 
Athens and Paris before entering the Greek 
diplomatic service. In 1862 he represented the 
Greek community of London at the Con­
stituent Assembly in Athens; elected to the 
Chamber of Deputies in 1865, he was ap­
pointed foreign minister the next year.

Trikoüpis sought to develop resources and 
an industrial base for Greece and to create a 
strong army and navy. He was prime minister 
for short periods in 1875, 1878, and 1880, but 
his periods in office were too short to imple- 
ment his ideas. He became prime minister for 
the fourth time in March 1882 and immedi­
ately strove to strengthen Greek finances.

His party was defeated in the gèneral elec­
tion of April 1885, and Dhiliyiännis replaced 
him. In May 1886 Trikoüpis was once again 
appointed prime minister. His development 
projects were generally successful, but his skill 
at financial management was not enough, and 
Greece could not pay the large debts left by 
the Dhiliyiännis government. Despite these 
problems, Trikoüpis retained the confidence 
of the people and of King George. Even after 
his party suffered a defeat in the general elec­
tion of 1890, the king reappointed him prime 
minister in 1892, following the dismissal of 
Dhiliyiännis for alleged incompetence. Tri­
koüpis served from June 1892 to May 1893 
and again from November 1893 to January 
1895. In the 1890s he fostered a Balkan rap- 
prochement. After defeat in the general elec­
tion of 1895, he retired to private life.
trilateration, method of surveying in which 
the lengths of the sides of a triangle are mea-

925 trilobite

sured, usually by electronic means, and, from 
this information, angles are computed. By 
constructing a series of triangles adjacent to 
one another, a surveyor can obtain other dis­
tances and angles that would not otherwise be 
measurable. Formerly, trilateration was little 
used in comparison to triangulation, a method 
for determining two sides and an angle of a 
triangle from the length of one side and two 
angles, because of the difficulty of the compu- 
tations involved. But the development of elec­
tronic distance-measuring devices has made 
trilateration a common and preferred system. 
Except that only lines are measured, while all 
angles are computed, the field procedures for 
trilateration are like those for triangulation.
Trilling, Lionel (b. July 4, 1905, New York, 
N.Y., U.S.—d. Nov. 5, 1975, New York, 
N.Y.), American literary critic and teacher 
whose criticism was informed by psycholog­
ical, sociological, and philosophical methods 
and insights.

Educated at Columbia University (M.A., 
1926; Ph.D., 1938), Trilling taught briefly at 
the University of Wisconsin and at Hunter 
College in New York City and in 1931 joined 
the faculty of Columbia, where he remained 
for the rest of his life.
Trilling’s critical writings include studies of 

Matthew Arnold (1939) and E.M. Förster 
(1943), as well as collections of literary es­
says: The Liberal Imagination (1950), Beyond 
Culture: Essays on Literature and Learning 
(1965), and Sincerity and Authenticity and 
Mind in the Modern World (both 1972). He 
also wrote Freud and the Crisis of Our Culture
(1955) and The Life and Work of Sigmund 
Freud (1962). His single novel, The Middle of 
the Journey (1947), concerns the moral and 
political developments of the liberal mind in 
America in the 1930s and ’40s.
Trilling was married to Diana Trilling, née 

Rubin, also a critic and writer.
Trillium, also called w a k e r o b i n , or b i r t h - 
r o o t , genus of spring-flowering perennial 
herbs of the family Liliaceae, consisting of 
about 25 species, native to North America 
and Asia. They have oval leaves in whorls of 
three at the top of the stem. The flower parts 
and fruits also are in threes.

Each solitary white, greenish white, yellow, 
pink, or purple flower is bome on a short stalk

Purple trillium (Trillium  recurva tum )
Louise K. Broman from The National Audubon Society Collection/Photo 
Researchers— EB Inc.

that arises from the whorl of leaves. Many 
species of Trillium are cultivated in wildflower 
gardens.
trilobite, any member of a group of extinct 
fossil arthropods easily recognized by their 
distinctive three-lobed, three-segmented form.
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Trilobites, exclusively marine animals, first 
appeared at the beginning of the Cambrian Pe­
riod, about 570 million years ago, when they

Trilobite
Leslie Jackman— Natural History Photographic Agency

dominated the seas. Although they became 
less abundant in succeeding geologie periods, 
a few forms persisted into the Permian Period, 
which ended about 245 million years ago.

Because trilobites appear fully developed in 
the Cambrian Period, it appears likely that 
the ancestral trilobites originated during the 
Precambrian (3.8 billion to 570 million years 
ago). An organism that may be ancestral to the 
trilobites, as well as to other arthropods, may 
be represented by Spriggina, which is known 
from Precambrian shallow-water marine de­
posits in Australia. Trilobites are frequently 
used for Stratigraphie correlations.

Trilobites had three body lobes, two of which 
lay on each side of a longitudinal axial lobe. 
The trilobite body was segmented and di­
vided into three regions from head to tail: the 
cephalon, or head region, separated from the 
thorax, which was followed in tum by the 
pygidium, or tail region. Trilobites, like other 
arthropods, had an extemal skeleton, called 
exoskeleton, composed of chitinous material. 
For the animal to grow, the exoskeleton had 
to be shed, and shed trilobite exoskeletons, or 
portions of them, are fossils that are relatively 
common.

Each trilobite body segment bore a pair 
of jointed appendages. The forwardmost ap­
pendages were modified into sense and feeding 
organs. Most trilobites had a pair of com­
pound eyes; some of them, however, were 
eyeless.

Some trilobites were active predators, whereas 
others were scavengers, and still others proba­
bly ate plankton. Some trilobites grew to large 
size; Paradoxides harlani, which has been 
found near Boston in rocks of the Middle 
Cambrian Epoch (540 to 523 million years 
ago), grew to be more than 45 cm (18 inches) 
in length and may have weighed as much as 
4.5 kg (10 pounds). Others were small.
Trim, Irish b a i l e  ä t h a  t r o i m  (“Ford of 
the Elder Bushes”)» market town and seat of 
County Meath, Ireland, on the River Boyne. 
It was important from ancient times and was 
the seat of a bishopric. St. Patrick is said to 
have founded a monastery there in 432; there 
are remnants of a 13th-century Augustinian 
abbey, two gates from the town walls, and 
extensive remains of Trim castle, which was 
founded in 1173 and was incorporated in the 
13th Century into the largest Anglo-Norman 
fortress in Ireland. St. Patrick’s Church (1499) 
with its castellated tower became a Church of 
Ireland cathedral in 1955. Industries include 
textiles and the manufacture of addressing 
machines. Pop. (1986) 1,967.
trimaran, three-hulled variant of the catama­
ran (q.V.).
Trimble, Robert (b. 1777, Augusta county, 
Va., U.S.—d. Aug. 25, 1828, Paris, Ky.), as-

sociate justice of the United States Supreme 
Court (1826-28).

Trimble grew up on the Kentucky frontier 
and studied law privately, being admitted to 
the bar in 1803. In 1807 he was appointed a 
judge of the Court of Appeals, but after two 
years he returned to private practice, declining 
several subsequent offers of judicial appoint- 
ment. In 1813 he became a district prosecutor 
and in 1817 was appointed federal district 
court judge for Kentucky by President James 
Madison, and he served in that post until 
his appointment to the U.S. Supreme Court 
in 1826. To the satisfaction of Justices John 
Marshall and Joseph Story, he was confirmed, 
despite Opposition from his own congressional 
delegation because of his nationalist views. 
Trimble almost always sided with Marshall 
on constitutional issues, upholding the domi- 
nance of federal over state laws where the two 
conflicted. He differed with Marshall, how­
ever, in Ogden v. Saunders, in which he gave 
his ablest opinion. Speaking for the majority, 
Trimble declared that a state insolvency law 
does not impair the obligations of future con- 
tracts between citizens of that state.
trimethylene: see cyclopropane.
Trimurtl (Sanskrit: “Three Forms”), in Hin- 
duism, a triad of the three great gods, 
Brahma, Vishnu, and Siva. Scholars consider 
the Trimurtï doctrine as an attempt to rec- 
oncile different monotheistic approaches with 
one another and with the philosophic doc­
trine of ultimate reality (Brahman). Although 
sometimes called the Hindu Trinity, Trimurtï 
has little similarity to the Christian Trinity. 
The doctrine was given classical expression in 
Kälidäsa’s poem Kumärasambhava (c. 4th- 
5th Century).
Trincomalee, ancient g o k a n n a , town and 
port, Sri Lanka (Ceylon), on the island’s north- 
eastem coast. It is situated on a peninsula in 
Trincomalee Bay (formerly known as Koddi- 
yar [meaning “fort by the river”] Bay), one of 
the world’s finest natural harbours.

Trincomalee was in early times a major set­
tlement of Indo-Aryan immigrants, who built 
at the extremity of the peninsula the Temple 
of a Thousand Columns. The first Europeans 
to occupy the town were the Portuguese in the 
17th Century; they razed the temple, using its 
stone to construct a fort. The port’s harbour 
changed hands repeatedly among the Dutch, 
French, and British until the British gained 
lasting possession of it in 1795. Trincoma- 
lee’s importance as a major British base was 
heightened after the fall of Singapore in World 
War II; in 1942 the town was bombed by 
the Japanese. The British continued to hold 
the harbour after Sri Lanka’s independence, 
relinquishing it only in 1957.
The port of Trincomalee is no longer im­

portant commercially, though in the 1960s 
congestion and labour problems at Colombo, 
Sri Lanka’s commercial Capital and chief port, 
caused some trade to be routed through it. 
The town is a rail terminus and has good road 
connections with the rest of Sri Lanka. Pop. 
(1986 est.) 52,000.
Tringa, genus of shorebirds in the fam­
ily Scolopacidae (order Charadriiformes). Its 
members include the birds known as green- 
shank, redshank, sandpiper, and yellowlegs 
(qq.v.).
Trinh f a m i l y , noble family that dominated 
northern Vietnam during much of the Later 
Le dynasty (1428-1788); it gained control of 
the position of regent to the Le rulers in the 
middle of the 16th Century. Thereafter, the 
successive Le monarchs were rulers in name 
only. From about 1600 onward, Trinh con­
trol over southem sections of the Vietnamese 
state feil into the hands of the Nguyen dynasty 
( t f .v .) .

The rivalry between the Trinh and Nguyen

families became open war from 1627 until 
1673, by which time the two families accepted 
a de facto truce that left the Trinh in control 
of northern Vietnam from a line just to the 
north of Hue. The Nguyen, with Hue as a 
base, controlled the areas to the south and 
continued to expand southward at the expense 
of the Chams and of the Cambodians. Despite 
the power held by both families, the Le miers 
were accorded the status of emperor.

Trinh power was swept away between 1771 
and 1786, when the Tay Son brothers rose to 
power.
Trinidad, city, northeastern Bolivia. It lies in 
the Moxos (Mojos) Plains, an ancient lake bed

The main plaza in Trinidad, Bolivia
L. Mclntyre— Woodfin Camp

Stretching eastward from the foothills of the 
Andean eastem cordillera. In 1686 Jesuits led 
by Father Cipriano Barrace founded a mis­
sion at the present site of the city, naming it 
Trinidad (“Trinity”) for the Feast of the Most 
Holy Trinity.
With the constmction of an airport, a road 

to Puerto Balliviän (5 miles [8 km] west- 
northwest on the Mamoré River), and a road 
to Cochabamba, Trinidad has become a busy 
commercial centre for sugarcane, rice, cotton, 
and beef. It also has a sugar refinery. The city 
is the seat of the “Mariscal Jose Balliviän” 
Bolivian University (1967). Pop. (1990 est.) 
51,905.
Trinidad, city, Southwest Sancti Spiritus 
provincia, central Cuba. It lies on the southem 
slopes of the Sierra de Trinidad, north of its 
Caribbean port of Casilda. Founded in 1514 
by Diego Veläzquez, it prospered during the 
colonial era and for some time was Cuba’s 
wealthiest city. To preserve the colonial at­
mosphere and to honour former residents— 
among whom were the Spanish explorer Her­
nän Cortés and the German naturalist Alexan­
der von Humboldt—Trinidad has been de­
clared a national monument.

The city has numerous and varied industries, 
including sugar refineries, dairies, sawmills, 
and cigar and cigarette factories. Highways 
lead from Trinidad to Cienfuegos city, 50 
miles (80 km) to the northwest, and to Sancti 
Spiritus city, 50 miles to the east-northeast. A 
railroad crosses the island from Trinidad to 
Caibarién on the northern coast, and the city 
of Trinidad has an airport. Pop. (1988 est.) 
46,801.
Trinidad, city, seat (1866) of Las Animas 
county, south-central Colorado, U.S., situated 
on the Purgatoire River in the foothills of the 
Sangre de Cristo Range at an elevation of 
6,025 feet (1,836 m), south of Pueblo. Near 
the foot of Raton Pass (12 miles [19 km] south 
on the Colorado-New Mexico border), the site 
was a camping ground for traders, hunters, 
and cattlemen traversing the Santa Fe Trail. 
In 1870 the Santa Fe Railway built a line 
through the pass, and the settlement (named 
for Trinidad Baca, daughter of an early settler) 
developed as a coal-mining and shipping cen­
tre. Coal production, which decreased steadily 
after 1900, has been supplemented by cat­
tle industries (dairying, meat-packing), wood 
processing, and the manufacture of bricks,



structural clay products, and plastics. Trinidad 
State Junior College was opened in 1925. 
Baca House (an adobe, built in 1869), Pioneer 
Museum, Bloom House (1882), and Kit Car- 
son Museum are points of interest. Inc. town, 
1876; city, 1879. Pop. (1986 est.) 9,120.
Trinidad, also called porongos, city, south- 
central Uruguay. It lies in the Cuchilla (hills) 
Porongos, a northern outlier of the Cuchilla 
Grande Inferior. The city is the area’s principal 
trade and manufacturing centre. Wheat, corn 
(maize), linseed, oats, and fruit grown in the 
hinterland are processed in Trinidad. Dairy- 
ing, viticulture, and cattle and sheep ranching 
are the main economic activities in the sur­
rounding area. Situated on the Montevideo- 
Paysandü highway, Trinidad is also served by 
a railroad from Durazno and has an airport. 
Pop. (1985 prelim.) 16,500.
Trinidad and Tobago, officially republic 
of Trinidad a n d  Tobago, island republic of 
the West Indies, lying just off the coast of 
Venezuela in the Caribbean Sea. Trinidad is 
the southemmost of the Windward Islands, 
and, with Tobago and several small islands, 
it covers a combined total land area of 1,978 
square miles (5,123 square km). Tobago oc- 
cupies only 115 square miles (297 square 
km). The Capital is Port-of-Spain on Trinidad. 
Trinidad is separated from Venezuela by the 
Gulf of Paria and two narrow channels. To­
bago lies 19 miles (31 km) northeast of the 
larger island. The population in 1990 was es­
timated tobe 1,321,000.

A brief treatment of Trinidad and Tobago 
follows. For full treatment, see macropaedia: 
West Indies.

For current history and for statistics on so­
ciety and economy, see britannica world
DATA ANNUAL.

The land. Physiographically, Trinidad and 
Tobago represents an extension of the South 
American mainland. Trinidad’s Northern 
Range, one of the island’s three chains of 
mountains, runs generally from west to east 
and rises to 3,084 feet (940 m) at Mount 
Aripo, the country’s highest peak. The Central 
Range, rising to slightly more than 1,000 feet 
(300 m), crosses the island from Southwest to 
northeast, and the Southem Range, skirting 
the southem coast and reaching nearly 500 
feet (150 m), provides the remainder of the re­
lief from the island’s mostly flat or undulating 
terrain. Tobago’s dominant feature, the Main 
Ridge, is an extension of Trinidad’s Northern 
Range.
Trinidad’s mountain ranges determine the 

drainage pattem of its rivers. Their courses 
are short, the longest being the Ortoire in the 
south (31 miles [50 km]) and the Caroni (25 
miles [40 km]) in the north. Several swamps 
occupy the low-lying areas, among them the 
Caroni Swamp in the northwest.
The climate of Trinidad and Tobago is trop­

icai with a high degree of humidity. A pro- 
nounced dry season from January to mid-May

corresponds roughly with the cool season. The 
average daily temperature maximum in Jan­
uary is about 86° F (30° C). The wärmest 
month, April, has an average daily maximum 
of about 90° F (32° C). Trinidad and Tobago 
receives about 70 inches (1,800 mm) of rain­
fall annually..
Nearly one-fourth of the land area is arable, 

and most of that is under cultivation. Luxuri- 
ant rain-forest Vegetation (more than two-fifths 
of the country is forested) is found mostly 
in the highlands. White flamingo, egret, and 
scarlet ibis frequent the Caroni Swamp, site of 
an important bird sanctuary.

Trinidad and Tobago’s mineral resources in­
clude large reserves of petroleum and natural 
gas, limestone, and unexploited deposits of 
iron ore in the Northern Range. Pitch Lake 
in southwestern Trinidad contains the world’s 
largest supply of natural asphalt.

The people. African, East Indian, Spanish, 
French, English, and Chinese have all con­
tributed to the islands’ ethnic composition. 
Blacks and East Indians each comprise about 
four-tenths of the population. Some one-third 
of the populace is Roman Catholic; about one- 
quarter is Hindu, and less than one-sixth is 
Anglican. Most others profess various Protes­
tant faiths, Isläm, or Rastafarianism. The pop­
ulation growth rate has declined sharply since 
the 1950s. The birth rate is about average 
for the Caribbean, but the country’s compar- 
atively low infant mortality rate and overall 
death rate contribute to a higher-than-average 
annual rate of population increase for the re­
gion.

The economy. Trinidad and Tobago has a 
partly developed, mainly free-enterprise econ­
omy with some government regulation and 
participation in certain industries. Petroleum 
production and processing dominate the econ­
omy. The gross national product (GNP) has 
declined steadily since the early 1980s because 
of falling petroleum prices. The GNP per 
capita remains, nonetheless, one of the highest 
in the Caribbean region. Transport, Commu­
nications, storage, and commerce, including 
restaurants and hotels, are the other leading 
components of the GNP.

Agriculture comprises only a small share of 
the GNP and employs about one-tenth of the 
labour force. Major cash crops include sugar- 
cane, citrus fruits, cacao, coffee, coconuts and 
copra, and bananas. Domestic crops include 
rice, peas, pigeon peas, com (maize), cassava, 
sweet potatoes, dasheen (taro), and vegetables. 
Sugarcane is processed into raw sugar, mo- 
lasses, and mm, and the residual bagasse is 
converted into Trinboard, a constmction ma­
terial.

Pastures cover only about 2 percent of the 
land. The principal livestock includes pigs, 
cattle, and goats. Water buffalo, brought from 
India by Indian farmers, are used extensively 
for cultivation of rice paddies. Apiculture is 
important, and both honey and bees are mar- 
keted.
Teak and Caribbean pine commercial forests 

are extensive. Three-fourths of the wood cut 
is used in industy and one-fourth for fuel 
and charcoal. Fishing remains mostly in the 
hands of small private fishermen, and the an­
nual catch is not adequate for local demand. 
A shrimp fleet and a canning and processing 
plant were established in the 1970s.

Mining is dominated by the petroleum in­
dustry, which generates the largest share of 
the GNP and employs almost one-sixth of the 
labour force. Petroleum and natural-gas pro­
duction is from both on- and offshore fields. 
Asphalt and pitch sand are extracted from 
Pitch Lake and other similar deposits. Other 
minerals quarried include diorite, limestone, 
argillite clay, and porcelainite.

The principal manufactured products in­
clude refined petroleum, petrochemicals, ni- 
trogenous fertilizers, iron and steel, methanol, 
plastics, sugar, and various import-substitution
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products such as clothing, soap, and footwear. 
Industries for the local assembly of televisions 
and motor vehicles from imported parts have 
also been established.

Tourism is well developed and centres on 
winter vacations and natural scenery. More 
than half of all tourists come from the United 
States, Canada, and Europe.
Budgetary revenue roughly equals expendi- 

ture, and deficits generally occur only when 
the petroleum industry—from which most 
revenue originates—does poorly. High infla- 
tion and increasing unemployment after the 
oil glut of the early 1980s continued to plague 
the country into the 1990s.

Port-of-Spain, Pointe-ä-Pierre, and Point 
Lisas (on Trinidad) and Scarborough (on To­
bago) are the main ports. The international 
airport is at Piarco, near Port-of-Spain.

Trinidad and Tobago’s principal exports 
include petroleum products and crude 
petroleum, fertilizers and ammonia, and iron 
and steel rods, exported mainly to the United 
States and the United Kingdom. Imports in­
clude mostly machinery and transport equip­
ment, crude petroleum, and basic manufac- 
tures, imported mainly from the United States, 
Japan, and the United Kingdom.

Government and social conditions. Under 
its 1976 Constitution, Trinidad and Tobago is 
a parliamentary republic with an elected pres­
ident as chief of state and a prime minister as 
head of government. The legislature consists 
of a 36-member House of Representatives and 
a 31-member Senate. The country is a mem­
ber of the Commonwealth, and its judiciary 
retains right of appeal to the Privy Council. 
It is a member of the Caribbean Commu­
nity and Common Market. Legislation passed 
in 1980 gave Tobago considerable autonomy 
and established a separate Tobago House of 
Assembly of 15 members.

Health conditions have improved markedly 
since the 1950s. Substantial decreases in 
deaths from malaria, tuberculosis, typhoid, 
and syphilis have helped to raise the average 
life expectancy to more than 70 years. Rural- 
to-urban migration has created urban housing 
shortages. Education is free and compulsory 
between the ages of 6 and 12. Adult literacy is 
about 95 percent, one of the highest rates in 
the Caribbean region.

History. When Christopher Columbus vis­
ited Trinidad in 1498 during his third voyage, 
the island was inhabited by the Arawak Indi­
ans, and neighbouring Tobago was occupied 
by the warlike Carib. Trinidad remained a 
neglected Spanish possession for almost 300 
years until it was surrendered to a British 
naval expedition in 1797. In the 17th and 
18th centuries tobacco, and later cocoa, were 
cultivated. Slaves were imported for labour to 
replace the original Indian population, which 
had been worked to death by the Spanish. 
The British first attempted to settle Tobago in 
1721, but the French captured the island in 
1781 and transformed it into a sugar-produc- 
ing colony. In 1802 the British acquired To­
bago, and in 1889 it was administratively 
combined with Trinidad.

After slavery was abolished in the late 1830s, 
the British subsidized immigration from India 
to replace plantation labourers. Partial Self­
government was begun in 1925, when a consti­
tutional reform added seven elected members 
to the colony’s Legislative Council. Universal 
suffrage was instituted in 1945. The colony 
attained independence in 1962 and the status 
of a republic within the Commonwealth in 
1976.
Trinil faunal zone, middle Pleistocene se­
quence of deposits characterized by distinctive 
animal forms (the Pleistocene epoch began 
about 1,600,000 years ago and ended about
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10.000 years ago). The Trinil deposits, found 
in Southeast Asia, are named for a village near 
the town of Ngawi, on Java, Indonesia, and 
have been tentatively assigned an age of about
700.000 years. Trinil Sediments consist of vol­
canic deposits, sands, and clays. Fossil mam­
mals include elephants, rhinoceroses, tapirs, 
deer, and camivores. Of great importance are 
TriniFs remains of early fossil man, the Java 
man. Formerly classified as Pithecanthropus 
erectus, but now as Homo erectus, this fos­
sil assemblage provides a bridge between the 
australopithecines and more advanced human 
types.

The Trinil deposits are the second series of 
Sediments formed in the Pleistocene of the 
region. They overlie deposits of the Djetis 
faunal zone, which are about 1,600,000 years 
old. Djetis deposits have also yielded the fossil 
remains of hominids that have been related 
to the australopithecines or to Homo erectus 
or Homo habilis; these remains have been as­
signed the Classification Meganthropus palaeo- 
javanicus. The Ngandong deposits overlie the 
Trinil and are late Pleistocene in age. More 
modern types of animals and humans occur 
in the Ngandong strata.
Trinitarian, member of order of the most
HOLY TRINITY FOR THE REDEMPTION OF CAP-
tives (O.SS.T.), a Roman Catholic order of 
men founded in France in 1198 by St. John of 
Matha to free Christian slaves from captivity 
under the Muslims in the Middle East, North 
Africa, and Spain. St. Felix of Valois has been 
traditionally considered as cofounder, but re­
cent critics have questioned his existence. The 
order had its own rule, distinguished for its 
austerity, and devoted one-third of its posses- 
sions and revenues to the liberation of slaves. 
No accurate figure for the number of captives 
ransomed can be given, but it has been esti­
mated that the total was as high as 140,000. 
Because slavery is no longer an international 
problem, the order now devotes itself to teach­
ing, giving missions, and serving in parishes, 
hospitals, and prisons. The order is said to 
have numbered 5,000 members in 1240, but, 
by the end of the Middle Ages, a decline had 
set in, and various reforms were attempted 
during the 16th Century. In 1597 a reform 
called the Barefooted (Discalced) Trinitarians 
was initiated in Spain by Jüan Bautista of the 
Immaculate Conception; this became a dis- 
tinct order and is the only surviving branch 
of the Trinitarians.
trinitrotoluene (tnt), a pale yellow, solid or­
ganic nitrogen compound used chiefly as an 
explosive, prepared by stepwise nitration of 
toluene. Because tnt melts at 82° C (178° F) 
and does not explode below 240° C (464° F), 
it can be melted in steam-heated vessels and 
poured into casings. It is relatively insensitive 
to shock and cannot be exploded without a 
detonator. For these reasons it is the most 
favoured Chemical explosive, extensively used 
in munitions and for demolitions.
Trinity, in Christian doctrine, the unity of 
Father, Son, and Holy Spirit as three persons 
in one Godhead.
Neither the word Trinity nor the explicit 

doctrine appears in the New Testament, nor 
did Jesus and his followers intend to contra- 
dict the Shema in the Old Testament: “Hear, 
O Israel: The Lord our God is one Lord” 
(Deuteronomy 6:4). The earliest Christians, 
however, had to cope with the implications 
of the coming of Jesus Christ and of the 
presumed presence and power of God among 
them—i.e., the Holy Spirit, whose coming was 
connected with the celebration of the Pente- 
cost. The Father, Son, and Holy Spirit were 
associated in such New Testament passages 
as the Great Commission: “Go therefore and

make disciples of all nations, baptizing them 
in the name of the Father and of the Son and 
of the Holy Spirit” (Matthew 28:19); and in 
the apostolic benediction: “The grace of the 
Lord Jesus Christ and the love of God and the 
fellowship of the Holy Spirit be with you all” 
(2 Corinthians 13:14). Thus, the New Testa­
ment established the basis for the doctrine of 
the Trinity.

The doctrine developed gradually over sev­
eral centuries and through many controversies. 
Initially, both the requirements of monothe­
ism inherited from the Old Testament and the 
implications of the need to interpret the bibli­
cal teaching to Greco-Roman religions seemed 
to demand that the divine in Christ as the 
Word, or Logos, be interpreted as subordinate 
to the Supreme Being. An alternative solution 
was to interpret Father, Son, and Holy Spirit 
as three modes of the self-disclosure of the one 
God but not as distinct within the being of 
God itself. The first tendency recognized the 
distinctness among the three, but at the cost of 
their equality and hence of their unity (subor- 
dinationism); the second came to terms with 
their unity, but at the cost of their distinctness 
as “persons” (modalism). It was not until the 
4th Century that the distinctness of the three 
and their unity were brought together in a 
single orthodox doctrine of one essence and 
three persons.

The Council of Nicaea in 325 stated the 
crucial formula for that doctrine in its confes­
sion that the Son is “of the same substance 
[homoousios] as the Father,” even though it 
said very little about the Holy Spirit. Over the 
next half Century, Athanasius defended and 
refined the Nicene formula, and, by the end of 
the 4th Century, under the leadership of Basil 
of Caesarea, Gregory of Nyssa, and Gregory 
of Nazianzus (the Cappadocian Fathers), the 
doctrine of the Trinity took substantially the 
form it has maintained ever since.
Trinity College: see Dublin, University of.
Trinity Sunday: see Holy Trinity, Feast of 
the.
Trinovantes, also spelled trinobantes, in 
ancient Britain, a powerful tribe living north 
and northeast of what is now London. When 
Julius Caesar invaded Britain in 54 bc, they 
joined him against their western rivals, the 
Catuvellauni. Conquered by the Romans in 
a d  43, the Trinovantes revolted unsuccessfully 
in 60-61 in alliance with Boudicca (Boadicea), 
queen of Iceni. Nothing more is known of 
them, but in medieval legends and romances, 
their name is connected with the legendary 
Trojans Brutus and Corineus, who were sup- 
posed to have given their names to Britain 
and Cornwall.
Trintignant, Jean-Louis (b. Dec. 11, 1930, 
Piolenc, Fr.), French motion-picture actor 
who achieved a wide range of characteriza- 
tions with great economy.

Trintignant initially studied law but began 
acting on the stage in 1951. His first film 
appearance was in Si tous les gars du monde 
(1955; If All the Guys in the World), and he 
achieved critical recognition as Brigitte Bar- 
dot’s deceived husband in Et Dieu créa la 
femme (1956; And God Created Woman). His 
sensitive performance as the widowed race-car 
driver in Claude Lelouch’s Un Homme et une 
femme (1966; A Man and a Woman) brought 
him international fame.

With his taut acting style and cryptic coun- 
tenance, Trintignant could subtly convey the 
psychic conflicts of repressed or introverted 
male characters. The best known of his many 
portrayals of innocent or insecure leading men 
was in Eric Rohmer’s Ma nuit chez Maud 
(1969; My Night at Maud’s), while his portray­
als of neurotic or depraved characters culmi- 
nated in Bemardo Bertolucci’s II conformista 
(1970; The Conformist). He appeared in sev­
eral crime dramas and psychological thrillers

as well as in films involving politics, the best 
known of which is Costa-Gavras’ Z (1968). 
Among his other better-known films were Les 
Biches (1968; The Does), L Attentat (1972; 
The French Conspiracy), and Un Homme est 
morte (1973; The Outside Man). He also ap­
peared in several films directed by his second 
wife, Nadine Trintignant.
trio, musical composition for three instru­
ments or voices, or a performing group of 
three voices or instruments.

The name trio originally referred to contra- 
puntal writing for three voices or parts, as in 
the trio sonata (q.v.) of Baroque music. The 
name trio soon came to denote the middle 
(B) section of a dance movement that occurs 
in ABA form, the trio being the section that 
occurs between the principal dance (whether 
a minuet, scherzo, or so on) and its repetition. 
This type of trio was so called because it was 
customary to score the middle (B) movement 
for three instruments, typically two oboes and 
a bassoon. J.S. Bach followed this practice in 
the second (trio) section of his First Branden­
burg Concerto. The trio section’s purpose was 
to provide a light relief or change of mood.

In the Classical period, the name trio came 
to denote a piece of chamber music written 
for three players. The most important of such 
trio combinations was the piano trio—a piece 
written for piano, violin, and cello. Joseph 
Haydn composed 31 piano trios, and the form 
developed through W.A. Mozart, climaxing in 
trios written by Ludwig van Beethoven (no­
tably his Ghost Trio, Opus 70; and Archduke 
Trio, Opus 97) and Franz Schubert (Opuses 
99 and 100). The string trio is usually for vio­
lin, viola, and cello, though Haydn’s 20 string 
trios are for two violins and cello. Luigi Boc- 
cherini, Mozart, and Beethoven wrote string 
trios, but the form was subsequently neglected 
until it was revived by modernist composers 
in the 20th Century. Other trio combinations 
usually include one or more wind instruments, 
such as Johannes Brahms’s Opus 40 for hom, 
violin, and piano and his Opus 114 for clar­
inet, cello, and piano.
trio sonata, major chamber-music genre in 
the Baroque era (c. 1600-c. 1750), written 
in three parts: two top parts played by vio­
lins or other high melody instruments, and a 
basso continuo part played by a cello. The 
trio sonata was actually performed by four 
instmments, since the cello was supported by 
a harpsichord upon which a performer impro- 
vised harmonies implied by the written parts. 
In performance the instmmentation of a given 
piece may be varied, flutes or oboes replacing 
violins, for example, and bassoon or viola da 
gamba substituting for cello. Occasionally trio 
sonatas were performed orchestrally. The gen­
re’s texture of one low and two high melody 
instmments (hence the name trio sonata) plus 
a harmony instrument was highly favoured 
during the Baroque era, not only for the trio 
sonata but for other forms of orchestra and 
chamber music.

The trio sonata was the most common vari­
ety of Baroque sonata, which developed from 
the late Renaissance canzona {q.v.), an in­
strumental piece in several sections in contra- 
puntal style. In the late 17th and early 18th 
centuries, there were two types of trio sonata. 
The sonata da camera, or chamber sonata, 
intended for secular performance, consisted 
of several mostly dancelike movements, and 
the sonata da chiesa, or church sonata, was 
as a mie more contrapuntal. The number of 
movements varied, but the latter type usually 
consisted of four movements (slow-fast-slow- 
fast). Distinctions between the two types were 
by no means rigid; the church sonata might 
contain dance movements, not necessarily la- 
beled as such, while the chamber sonata often 
adopted the fugal style (based on melodie im- 
itation) typical of the church sonata’s opening 
movement.



Notable composers of trio sonatas include 
Arcangelo Corelli, George Frideric Handel, 
Francois Couperin, and Antonio Vivaldi. The 
trio sonatas of J.S. Bach represent keyboard 
and pedal adaptations.
triode, electronic vacuum tube with three 
electrodes—cathode, anode (plate), and con­
trol grid—mounted in an evacuated metal or 
glass container. It is used as an amplifier for 
both audio and radio signals, as an oscillator, 
and in electronic circuits.

The triode is the fundamental form of vac­
uum tube, other forms such as the tetrode or 
pentode being produced by the introduction 
of additional grids. In most vacuum tubes, the

Triode
(Left) Cutaway view, (right) symbolic representation

control grid is the most important and critical 
electrode, controlling a relatively large flow 
of current (thus of power) by the application 
of a small voltage and negligible power. The 
control grid is normally a wire mesh that in- 
tercepts little or no current, even though it 
may on occasion be actually positive relative 
to the cathode.
triolet, medieval French verse form that con­
sists of eight short lines rhyming A B a A a b 
A B (the Capital letters indicate the lines that 
are repeated). The name triolet is taken from 
the three repetitions of the first line. The great 
art of the triolet consists in using the refrain 
line with naturalness and ease and in each 
repetition slightly altering its meaning, or at 
least its relation to the rest of the poem. The 
triolet is preserved in many modern litera- 
tures, especially for light and humorous verse.

Probably invented in the 13th Century, the 
triolet was cultivated as a serious form by such 
medieval poets as Adenet le Roi and Jean 
Froissart. Although its popularity declined in 
the 15th and 16th centuries, the triolet was re­
vived in the 17th Century by La Fontaine and 
in the 19th Century by Alphonse Daudet and 
Théodore de Banville. Triolets are innumer- 
able in French literature and are frequently 
used in newspapers to give a point and bright- 
ness to a brief stroke of satire.
The earliest triolets in English are those of 

a devotional nature composed in 1651 by 
Patrick Cary, a Benedictine monk at Douai, Fr. 
Reintroduced into English by Robert Bridges 
in 1873, it has since been cultivated widely in 
English, most successfully by Austin Dobson, 
whose “Rose Kissed Me Today,” “I Intended 
an Ode,” and “In the School of Coquettes” 
are masterpieces of ingenuity and easy grace.

In Germany anthologies of triolets were pub­
lished at Halberstadt in 1795 and at Brunswick 
in 1796. Frederich Rassmann made collec­
tions in 1815 and 1817 in which he distin­
guished three species of triolet: the legitimate 
form; the loose triolet, which only approxi­
mately abides by the rules as to number of 
rhymes and lines; and single-strophe poems, 
which more or less accidentally approach the 
true triolet in character. The true form was 
employed particularly by German Romantic 
poets of the early 19th Century.
tripelennamine, synthetic antihistamine in­
troduced into medicine in 1946. It is admin­
istered orally in the form of tripelennamine 
citrate elixir or tripelennamine hydrochloride 
tablets. It is effective in controlling the Symp­

toms of hay fever, acute skin reactions (such 
as hives), and contact dermatitis (such as from 
poison ivy). One side effect is drowsiness.
triphane (mineral): see spodumene.
triphenylmethane dye, any member of a 
group of extremely brilliant and intensely 
coloured synthetic organic dyes having molec­
ular structures based upon that of the hy- 
drocarbon triphenylmethane. They have poor 
resistance to light and to Chemical bleaches 
and are used chiefly in copying papers, in 
hectograph and printing inks, and in textile 
applications for which lightfastness is not an 
important requirement.

The triphenylmethane derivatives are among 
the oldest man-madè dyes, a practical process 
for the manufacture of fuchsine having been 
developed in 1859. Several other members of 
the dass were discovered before their Chemical 
constitutions were fully understood. Crystal 
violet, the most important of the group, was 
introduced in 1883.

The range of colours is not complete but 
includes reds, violets, blues, and greens. They 
are applied by various techniques, but most 
belong to the basic dass, which are adsorbed 
from solution by silk or wool, but have little 
affinity for cotton unless it has been treated 
with a mordant such as tannic acid.
triphylite, common phosphate mineral, 
lithium iron phosphate (LiFeP04); it usu­
ally forms bluish or grayish, glassy masses 
in lithium- and phosphate-rich granite peg­
matites. It forms a solid-solution series with 
the similar, but more brightly coloured (brown, 
yellow, or salmon), lithiophilite in which man- 
ganese replaces iron in the molecular structure; 
that is, a complete Chemical Variation exists 
in nature between the pure iron-bearing com­
pound and the pure manganese-bearing com­
pound. Triphylite and lithiophilite are readily 
weathered. When wetted, as by atmospheric 
moisture, the lithium ions are leached from the 
structure, and the iron and then manganese 
are oxidized to compensate for the valence 
(combining power) change. When subjected to 
hydrothermal Solutions, triphylite and lithio­
philite are altered to siderite, rhodochrosite, 
and hydrated normal phosphate minerals. For 
detailed physical properties, see phosphate 
mineral (table).
Tripitaka (Buddhist scriptures): see Tipitaka.
Triple Alliance, secret agreement between 
Germany, Austria-Hungary, and Italy formed 
in May 1882 and renewed periodically until 
World War I. Germany and Austria-Hungary 
had been closely allied since 1879 and sought 
additional security against France by establish- 
ing a tie with Italy. The treaty provided that 
Germany and Austria-Hungary were to assist 
Italy if it was attacked by France; Italy would 
assist Germany if Germany was attacked by 
France. In the event of a war between Aus­
tria-Hungary and Russia, Italy promised to re­
main neutral. This abstention would have the 
effect of freeing Austrian troops that would 
otherwise have been needed to guard the Aus- 
trian-Italian border.

When the treaty was renewed in February 
1887, Italy gained an empty promise of Ger­
man support of Italian colonial ambitions 
in North Africa in retum for her contin­
ued friendship. Austria-Hungary had to be 
pressured by German chancellor Otto von 
Bismarck into accepting the principles of con- 
sultation and mutual agreement with Italy on 
any territorial changes initiated in the Balkans 
or on the coasts and islands of the Adriatic 
and Aegean seas. Italy and Austria-Hungary 
did not overcome their basic conflict of in­
terest in this region, the treaty notwithstand- 
ing. On Nov. 1, 1902, five months after the 
Triple Alliance was renewed, Italy reached an 
understanding with France that each would 
remain neutral in the event of an attack on
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the other. This entente nullified Italy’s pledges 
to thé other members of the Triple Alliance. 
Although the alliance was again renewed in 
1907 and 1912, Italy entered World War I 
in May 1915, in Opposition to Germany and 
Austria-Hungary.
Triple Alliance, War of the: see Paraguayan 
War.
triple bond, in chemistry, a covalent linkage 
in which two atoms share three pairs of elec­
trons, as in the nitrogen molecule, N2. One of 
the electron pairs is present in a sigma bond 
(q.v.), concentrated in the region along the line 
joining the two nuclei; the other two pairs are 
present in pi bonds, each of which occupies 
two parallel regions of space on opposite sides 
of the line determined by the two atoms.
Triple Crown, in flat and hamess horse rac­
ing, an unofficial championship achieved by 
a horse winning the three classic races for 
three-year-olds in one season. In England, for 
flat races the term applies to the Two Thou­
sand Guineas at Newmarket, the Derby at Ep- 
som Downs, and the Saint Leger at Doncaster; 
in the United States, to the Kentucky Derby 
at Churchill Downs, Kentucky, the Preakness 
Stakes at Pimlico, Maryland, and the Belmont 
Stakes at Belmont Park, N.Y. Only 15 horses 
have won the English Triple Crown since 
1855; 11 have won the U.S. Triple Crown. In 
the United States, the hamess racing Triple 
Crown for pacers includes the Little Brown 
Jug Classic in Ohio, the William H. Cane Fu­
turity in New York, and the Messenger Stake 
in New York; for trotting, the Hambletonian 
in New York, the Kentucky Futurity in Lex- 
ington, and the Yonkers Futurity in New Jer­
sey. See Sporting Record: Horse racing.
Triple Entente, association between Great 
Britain, France, and Russia, the nucleus of the 
Allied Powers in World War I; it developed 
from the Franco-Russian alliance that gradu­
ally developed and was formalized in 1893, 
the Anglo-French Entente Cordiale (q.v.) of 
1904, and an Anglo-Russian agreement of 
1907, which brought the Triple Entente into 
existence.
triple jump, also called hop, step, and 
jump, track-and-field sport, a horizontal jump

Viktor Saneyev of the Soviet Union triple jumping at 
the 1968 Olympic Games in Mexico City
AP/Wide World Photos
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for distance incorporating three distinct, con­
tinuous movements—a hop, in which the ath- 
lete takes off and lands on the same foot; a 
step, in which he lands on the other foot; and 
a jump, in which he lands in any manner, 
usually with both feet together. If a jumper 
touches ground with a wrong leg, his jump is 
disallowed. Other rules are similar to those of 
the long jump. The origins of the triple jump 
are obscure, but it may be related to the an­
cient children’s game hopscotch. It has been 
a modern Olympic event since the first games 
(two hops) and with one hop thereafter.

Equipment needed for the triple jump in­
cludes a runway and a takeoff board identical 
to those used in the long jump, except that 
the board is at least 11 m (36 feet) from the 
landing area. See Sporting Record: Athletics. 
See also Olympic Games.
tripletail, any of four species of fishes con- 
stituting the family Lobotidae (order Per- 
ciformes). The family contains two genera 
(Lobotes and Datnioides), with members of 
the first genus found in tropicai or warm 
temperate marine waters and those of the sec­
ond found in brackish or freshwater environ­
ments. The name tripletail refers specifically 
to Lobotes surinamensis, the largest species in 
the family, which reaches a length of 1 m (3 
feet) and is found worldwide.
Tripletails are so called because they appear 

to have three tails, a consequence of enlarged 
lobes on the posterior fins. A peculiar adap- 
tation, which may be a means of protective 
camouflage, is the propensity of young triple­
tails to turn sideways in the water and float 
listlessly, mimicking floating leaves. Tripletails 
eat other fishes and in the Atlantic are some­
times sought by sports fishermen.
triplite, phosphate mineral, consisting of 
manganese, iron, magnesium, and calcium 
phosphate [(Mn, Fe, Mg, Ca)2P 04(F,0H)]. It 
occurs as brightly coloured (brown, salmon, 
flesh-red) masses in granite pegmatites, no­
tably in Bavaria, Ger.; Kimito, Fin.; Karibib, 
Namibia; and Maine, Connecticut, and Col­
orado in the United States. Its surfaces are 
usually altered, often to vivianite or wad. For 
detailed physical properties, see phosphate 
mineral (table).

To make the best use of the Britannica, 
consult the index  first

tripod, any piece of fumiture with three legs. 
The word can apply to a wide range of ob­
jects, including stools, tables, light stands, and 
pedestals. The tripod was very populär in an­
cient and classical times, largely because it 
was associated with religious or symbolic rites 
in the form of an altar, a sacrificial basin, or 
the most celebrated tripod of all, the seat at 
Delphi upon which the Pythian priestess sat to 
deliver the oracles of the god Apollo. Under- 
lying the tripod’s association with such rites 
was perhaps a mystical significance attached 
to the number three. The idea of three being 
united in one could very well have influenced 
the widespread use of the tripod in Christian 
liturgical fumiture, such as crucifixes and can- 
dlesticks.

The most obvious functional advantage of 
the tripod is its property of remaining steady 
on an uneven surface, as seen at its most basic 
level in the stool. Tn the 17th Century it be­
came apparent that, for seating purposes, the 
most useful type of table was a circular one 
supported on a single column, and for this a 
tripod base was essential. The tripod remained 
the most common support of circular tables 
throughout the 18th and 19th centuries, and 
it is only recently that it has been supplanted 
either by a metal cross lying flat on the floor

and supporting a slender column or by a 
molded plastic column with a circular base. 
The use of the tripod for more decorative 
forms of fumiture (freestanding candelabra, 
for example) was stimulated in the late 18th 
Century by the growth of interest in classical 
and ancient fumiture and in the 19th by the 
production of cast-iron fumiture, such as gar­
den tables and similar mass-produced units.
Tripoli, Latin tripolis, Arabic taräbulus, 
in full taräbulus ash-shäm (“The East­
em Tripoli”), city and port, northwestem 
Lebanon. It lies on the Mediterranean coast 
at the mouth of the Abü 'All River, 40 miles 
(65 km) north-northeast of Beirut.

Pools for salt production, Tripoli, Lebanon
Karin Gasioch— Shostal/EB Inc.

Founded after 700 bc, it became in the 
Persian period (300 bc) the Capital for the 
Phoenician triple federation of city-states— 
Sidon, Tyre, and Arvad (Aradus). Later, 
Tripoli was controlled by the Seleucids, then 
by the Romans, and, from about ad  638, by 
the Muslims. Besieged and partially destroyed 
during the First Crusade, in the early 12th 
Century, by Raymond of Saint-Gilles (count 
of Toulouse), the city was rebuilt by the later 
cmsaders and prospered for a time as the seat 
of a Latin bishopric and as a commercial and 
educational centre. In 1289 Tripoli was de­
stroyed by the Mamlüks, a Muslim dynasty 
of Egypt and Syria, which controlled the city 
until 1516, when it came under Ottoman mle. 
The new settlement that later arose was built 
a few miles inland and was connected by 
broad avenues to the port district. Long dis­
puted by rival Syrian princes, it was occupied 
by the Egyptians under Ibrahim Pasha in the 
1830s and was taken by the British in World 
War I. It was incorporated into the State 
of Greater Lebanon (Grand Liban) in 1920. 
During World War II, the city was occupied 
by the British and Free French, and in 1946 
it became part of the independent Republic 
of Lebanon. Principally Muslim, Tripoli was 
a centre of insurrection against the Chris- 
tian-dominated central government in 1958 
and again in 1975-76. In 1982 after the Is­
raeli invasion of Lebanon, Tripoli became the 
new headquarters for the Palestine Liberation 
Organization (PLO), but in mid-1983 heavy 
fighting occurred in the city as a rebellion 
erupted against PLO chairman Yäsir ‘Arafat, 
who, with his followers, evacuated Tripoli on 
Dec. 20, 1983. In the mid-1980s Tripoli was 
under the control of Syrian soldiers and was a 
base for Sunnite fundamentalist groups.

Tripoli has become Lebanon’s second city. It 
is a major port, a commercial and industrial 
centre, and a populär beach resort. As the ter­
minal of an oil pipeline from Kirkük (Iraq), 
the city häs served as an important oil storage 
and refining centre. Other industries include 
the manufacture of soap and cotton goods, 
sponge fishing, and the processing of tobacco 
and fruits. Historie landmarks include Teynal 
Mosque (1336), the Great Mosque (1294), ru­
ins of an ancient cathedral and castle, and the 
Tower of the Lions, built at the end of the 
15th Century to protect the port. Pop. (1985 
est.) 500,000.

Tripoli, Arabic tarabulus, in full tarä­
bulus al-gharb (“The Western Tripoli”), 
city, northwestem Libya. Situated along the 
Mediterranean coast, it is the nation’s Capital, 
largest city, and chief seaport.

The city was known as Oea in ancient times 
and was one of the original cities (along with 
Sabratha and Leptis) that formed the African 
Tripolis. Occupying a rocky promontory over- 
looking the sea and located due south of Sicily, 
the city was founded by the Phoenicians and 
later controlled by the Romans (146 bc until 
about ad  450), the Vandals (5th Century), and 
the Byzantines (6th Century). During the in- 
vasions by the Vandals the walls of the cities 
of Sabratha and Leptis were destroyed, and 
this resulted in the growth of Tripoli, which 
had previously been the least important of 
the three cities. Conquered by Arab warriors 
of the prophet Muhammad in 645, the city 
subsequently remained under Arab control 
(except from 1146 to 1158, when it was taken 
by Sicilian Normans). It was stormed by the 
Spanish in 1510 and was conquered by the 
Turks in 1551, after which it was made a 
colonial Capital of the Ottoman Empire. From 
1911 to 1943 it was in Italian hands, and 
from then until Libya’s independence in 1951 
it was occupied by the British.

Tripoli is a major coastal oasis serving a 
region growing olives, vegetables, citrus fruit, 
tobacco, and grains. Fishing is important, and 
several canneries in the city process the catch. 
Tripoli’s industries include tanning and the 
manufacture of cigarettes and carpets. An oil 
depot and a gas-bottling plant are also located 
there. With its port, nearby international air­
port, and road connections (a coastal highway 
links it with Banghäzi and Cairo), it is a busy 
transshipment centre.

The city is divided into old and new quar­
ters. The ancient city lies along the harbour

Former royal palace in Tripoli, Ubya
T.F. Holland— De Wys Inc.

and is dominated by a 16th-century Spanish 
castle. The old quarter contains the mosques 
of Gurgi (1883) and Karamanli (1736) and the 
marble Marcus Aurelius triumphal arch (ad  
163). The modem city, Stretching spaciously 
to the Southwest, houses many of the official 
buildings, theatres, and hotels, as well as the 
former royal palace. Al-Fateh University was 
opened in 1973. Pop. (1981 est.) 858,500.
tripoli, porous, friable, microcrystalline 
siliceous rock of sedimentary origin that is 
composed chiefly of chalcedony and micro­
crystalline quartz and is a natural abrasive. 
Although the name was chosen because of 
the superficial resemblance to tripolite, a di- 
atomite from Tripolitania region, Libya, the 
term does not include diatomite, hardened di- 
atomaceous earth. Some tripoli is a coherent 
residuum from leached limestone, dolomite, 
or chert; other examples probably are col- 
loidal silica that has been leached from other 
rocks and earth, gathered together in lumps, 
and partly recrystallized. The friable variety 
is more typical. The Chemical composition is 
usually more than 95 percent silica (Silicon



dioxide, Si02), but the impurities may impart 
desirable physical properties.

Tripoli is used mainly as a polishing or buff- 
ing abrasive and as a foundry facing. Commer­
cial tripoli powder is finely pulverized, much 
of it being reduced below 0.001 cm (0.0004 
inch) in diameter.
Tripolis, city and commercial centre of the 
central Peloponnese, Greece, and the Capital 
and only large town of the nomós (depart­
ment) of Arcadia. It is situated 2,175 feet 
(663 m) above sea level in the centre of the 
agricultural Tegéa basin at the foot of Mount 
Apäno Khrépa (summit 5,115 feet [1,559 m]), 
a peak of the Mamalon Range.

The seat of a metropolitan bishop of the Or­
thodox church, Tripolis was founded during 
the 14th Century ad  as Drobolitza, to replace 
the ancient cities of Pallantium, Tegea, and 
Mantineia. Called Tripolitza (“Three Cities”) 
and rebuilt in 1770, it became the seat of 
the Turkish pasha of the Morea. The city 
prospered until the War of Greek Indepen­
dence, when it was first captured (1821) by 
the Peloponnesian patriot Theódoros Kilo- 
kotrónis and then by Ibrähim Pasha of Egypt, 
who destroyed it during the general Ottoman 
retreat of 1828.

The city was rebuilt after 1834. The indus­
tries produce carpets, dishware, woodwork, 
and wine, and the city trades in regional agri­
cultural produce. Pop. (1981)21,311.
Tripolitan War (1801-05), conflict between 
the United States and Tripoli, incited by 
American refusal to continue payment of trib­
ute to the piratical rulers of the North African 
Barbary States of Algiers, Tunis, Morocco, 
and Tripoli, a practice that had been custom- 
ary among European nations and the nascent 
United States, in exchange for immunity from 
attack on merchant vessels in the Mediter­
ranean.

A demand from the pasha of Tripoli for 
greater tribute and his dramatic declaration of 
war on the United States (May 14, 1801) co- 
incided with a decision by the Thomas Jeffer- 
son administration to demonstrate American 
resolve. Despite his Opposition to the expense 
of maintaining a navy, Jefferson dispatched 
an American naval squadron to Tripolitan 
waters. By means of a special “Mediterranean 
Fund,” the navy—which had been partially 
dismantled and was perhaps on the verge of 
extinction—actually increased in size.

During the following years, American war­
ships fought in the waters around Tripoli, 
and, in 1803, when Commodore Edward Pre- 
ble became commander of the Mediterranean 
squadron, greater successes ensued. The in- 
trepid Preble sailed into Tangiers to rescue a 
number of American prisoners, and, on Feb. 
16, 1804, he ordered his young lieutenant, 
Stephen Decatur, to undertake the spectacular 
raid in which the captured frigate Philadelphia 
was destroyed in the harbour of Tripoli.

The combination of a strong naval block­
ade and an overland expedition from Egypt 
finally brought the war to a close, with a 
treaty of peace (June 4, 1805) favourable to 
the United States. The other Barbaiy rulers, 
though considerably chastened, continued to 
receive some tribute until 1816.
Tripolitania, Arabic taräbulus, historie re­
gion of North Africa and until 1963 a province 
of the kingdom of Libya.
In the 7th Century bc three Phoenician 

colonies were established on the shores of the 
Gulf of Sidra, originally inhabited by a Berber- 
speaking people. These cities—Labqi (Leptis 
Magna, modem Labdah), Oea (Tripoli), and 
Sabratha (Sabrätah)—later formed the eastem 
province of the Carthaginian state and account 
for the late Roman name Tripolitania (“Three 
Cities”). On the fall of Carthage in 146 bc, 
Tripolitania became subject to Numidian 
princes; after the Numidian War (46 bc), it

was attached to the Roman province of Africa 
Nova. The Vandals seized Tripolitania in 435 
but were ousted by the Byzantine Greeks in 
534.
In 643 the Arabs took Tripoli and sacked 

Leptis and Sabratha, but they were unable 
to subdue Berber resistance in the interior 
for another 60 years. After a period of di­
rect Arab mie from Damascus, Tripolitania 
became subject to various semi-independent 
and independent Arab and Berber dynasties. 
Early in the 16th Century it came under the 
mie of the Knights of St. John, who lost it in 
1551 to the Ottoman Turks, who mied until 
World War I.
The Italians occupied Tripoli in 1911 and 

acquired all of Tripolitania from Turkey in
1912. Together with Cyrenaica and Fezzan, 
Tripolitania was incorporated into the king­
dom of Italy in 1939. The three provinces 
later formed the independent federal kingdom 
of Libya, created in 1951. The regions were 
abolished in 1963, when Libya became a uni- 
tary state.
Trippe, Juan T(erry) (b. June 27, 1899, 
Seabright, N.J., U.S.—d. April 3, 1981, New 
York, N.Y.), American pioneer in commer­
cial aviation and one of the founders of the 
Company now known as Pan American World 
Airways, Inc.

Trippe was the son of a New York banker 
and broker of English descent, but he was 
named for Juanita Terry, the wife of a great- 
uncle. He graduated from Yale University. A 
pilot in World War I, Trippe established an 
“air taxi” service in 1922 with several sur­
plus government aircraft. Three years later he 
and two former Yale classmates and another 
friend formed Colonial Air Transport, which 
began the first airmail contract route between 
New York City and Boston. In 1927 he ar­
ranged a merger between Colonial Air and 
two other small airlines, forming Pan Ameri­
can Airways, with himself as president. That 
year Pan American inaugurated the first inter­
national air service, flying between Havana, 
Cuba, and Key West, Ra. Other firsts followed 
as Trippe shrewdly parlayed contacts in gov- 
emment both in the United States and abroad 
into valuable airmail contracts, extending his 
company’s routes to Europe, Africa, South 
America, and the Orient. By 1930 Pan Amer­
ican was the largest air-transport Company in 
the world and, for many years, flew more 
route miles than any other airline.
Trippe helped to lead the airline industry 

into the jet age, playing an active role in the 
development of the Boeing 707.
Tripura, constituent state of the Republic of 
India, smallest of the seven States situated in 
the extreme eastem part of the country to 
the east of Bangladesh, by which Tripura is 
bounded on the north, west, and south; on 
the east it is bounded by the Indian state of 
Mizoräm and on the northeast by the state of 
Assam.
A brief treatment of Tripura follows. For füll 

treatment, see macropaedia: India.
Tripura was an independent Hindu kingdom 

for more than 1,000 years before it became 
part of the Mughal Empire in the 17th Cen­
tury. Tripura acceded to India upon Indian 
independence in 1947 and was designated a 
union territory in 1956. It acquired full status 
as a state in 1972.

The state can be divided physiographically 
into four northern river valleys—Dharmana- 
gar, Kailäshahar, Kamalpur, and Khowai— 
and the Southern plain of Agartala. The north- 
em river valleys are separated from each other 
by low mountain ranges. The southem half 
of Tripura is more open and contains an ex­
tensive plain to the west of the Deotamura 
Range. A number of rivers, of which the 
Gumti is the largest, drain the region. Temper­
atures are hot in the valleys and cooler in the 
mountains. More than 80 inches (2,000 mm)
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of rain fall during the monsoon season from 
June to September.

More than half the Tripura population speaks 
Bengali, the other important languages being 
Tripuri and Manipuri. About half the people 
are Hindu, with Muslims and Buddhists mak­
ing up the minorities. Towns are concentrated 
on the southem plain, although the most 
densely populated areas are the Dharmanagar 
and Khowai valleys in the north.
Tripura is primarily an agricultural area. The 

major erop is rice. Other cash crops include 
jute, cotton, tea, and various fruits. Livestock 
includes cattle, buffalo, sheep, goats, horses, 
pigs, and poultry. Forestry activities produce 
timber, bamboo, firewood, and charcoal. Seri- 
culture is widespread.
Manufacturing is mainly on a small scale 

and includes many cottage industries, such 
as weaving, carpentry, basketry, and pottery 
making. Small concerns also produce tea, 
sugar, sawn timber, bricks, tin articles, canned 
fruit, footwear, and agricultural implements.
Tripura’s topography has made communica- 

tion difficult, and transport outside the state 
is difficult because of the surrounding foreign 
country of Bangladesh. There is a railway link 
from Dharmanagar to Kalkalighät, Assam. 
Most of the rivers carry boat traffic, especially 
during the rainy season.

The major factor in Tripura’s cultural life 
is its isolation. The members of the secluded 
tribes who live in the hills are divided into 
numerous groups speaking a variety of lan­
guages and dialects. Most of the population, 
adhering to Hinduism and speaking Bengali, 
seem to have cultural links to the rest of India, 
while the smaller Muslim population seems 
closer in culture to Bangladesh. Area 4,049 
square miles (10,486 square km). Pop. (1981) 
2,053,058.
Tripura Hills, hills in eastem Tripura state, 
northeastern India. Forming part of the Pur- 
vachal region, these strategically located hills 
are surrounded completely by Bangladesh and 
are linked with the rest of the country by 
a narrow region of Assam state. The re­
gion belongs to the Assam-Burma geologie 
province, an unstable seismic zone crisscrossed 
by several faults and extending into Myan­
mar (Burma). Consisting of an eastem spur 
of the Himalayas lying between the Brahma­
putra and the Chindwin-Irrawaddy river Sys­
tems, the hills are a series of parallel north- 
south folds, decreasing in altitude to the south 
until they merge into the Eastem Plains. Each 
successive ridge of hills to the east rises higher 
than the one before; the Jämpai Mountains, 
46 miles (74 km) in length, have the highest 
peak, Beding Sib, which rises to 3,280 feet 
(1,000 m). The Tripura Hills, once heavily 
forested, now have patches of bare soil where 
the region’s sparse populations have practiced 
shifting cultivation. The Dhalai, Khowai, Lon- 
gai, Jurij and Deo rivers originate in the Deota 
Mura, Athära Mura, Langtarai, Sakhan, and 
Jämpai ranges of the Tripura Hills and flow 
across the valleys; smaller streams are dry 
during the winter. Soils are generally coarse- 
textured sandy loams developed by the weath­
ering of sedimentary rocks and are almost de- 
void of humus. The population consists of the 
Old Tripuri, Deshi Tripuri, Reang, Jamatia, 
Bodo, Kuki-chin, and Noatia ethnic groups. 
Agriculture is the major occupation of the re­
gion; crops include paddy rice, chilies, cotton, 
tobacco, oilseeds, potatoes, and vegetables. In­
dustries produce handloomed textiles, cane 
and bamboo products, metalware, and sea- 
soned timber; carpentry, blacksmithing, and 
embroidery are also important. Dharmanagar 
and Kailäshahar are the important towns.
Tripura Plains, plains in Tripura state, north- 
eastem India, extending over approximately
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1,600 square miles (4,150 square km) and 
consisting of the Southern, western, and north- 
central parts of the state. Strategically located 
between Myanmar (Burma) and Bangladesh, 
the Tripura Plains are part of the greater 
Brahmaputra-Ganges Plains. A verse chroni­
cle of the Tripura region, the Rägmäla, was 
prepared by the royal priest Durlabhendra and 
two other scholars for King Dharma Mänikya 
of Tripura in the 15th Century. The plains and 
low hills are dotted with lakes and marshes; 
forests (including bamboo) cover much of the 
plains. Soil cover is light except in the river 
valleys; the tropicai sun and torrential rains 
have leached minerals from the soils. The 
plains are drained by the Hawrä, Burhiganga, 
Gumti, and Laogang rivers. The population 
consists mostly of the Tripuri, Reang, Noa- 
tia, Halam, Jamatia, Chakma, Mog, Lushai, 
Kuki, Gäro, and Munda peoples, together 
with many refugees from Bangladesh.

Agriculture (largely shifting cultivation) is 
the principal occupation; rice, jute, tea, and 
cotton are the major crops. Industries include 
cloth weaving; rice and flour milling; fruit 
canning; Utensil making; cane-, bamboo-, and 
leather-goods production; and soap manufac­
ture. Tree farming and other horticulture as 
well as fish farming have begun to be devel­
oped under the govemment’s five-year plans. 
Agartala, Belonia, and Khowai are the impor­
tant towns.
Trique, Indians of Oaxaca, Mex., speaking 
a Mixtecan language. They depend for sub­
sistence on farming (principal crops being 
com and beans), hunting, and gathering. The 
women produce beautifully woven cloth, and 
some Trique men work outside the commu­
nity as labourers. Settlements may be com­
pact towns or dispersed hamlets; houses are 
thatched-roof, one-room buildings. Individu­
als generally marry within their own village, 
and the compadrazgo (“godparent”) system is 
practiced. Trique religion includes both an­
cient Indian and Roman Catholic rites and 
beliefs.
Triratna (Sanskrit: “three jeweis”), Päli t i - 
r a t a n a , also called t h r e e f o l d  r e f u g e , the 
three components of the Buddhist and Jaina 
creeds.

In Buddhism the Triratna comprises the 
Buddha, the dharma (doctrine, or law), and 
the sangha (the monastic order, or community 
of believers). From the time of the Buddha, 
initiation into the order has consisted of the 
formal recognition of the trinity in the words 
“I go to the Buddha for refuge, I go to the 
Doctrine for refuge, I go to the Order for ref­
uge.”

In Jainism the three jeweis (also referred 
to as ratnatraya) are understood as samyag- 
darsana (“right faith”), samyagjnäna (“right 
knowledge”), and samyakcäritra (“right con­
duct”). One of the three cannot exist exclusive 
of the others, and all are required for spiritual 
liberation.

The Triratna is symbolized frequently in art 
as a trident.
trireme, type of oared, highly maneuverable 
Mediterranean warship that reached its high­
est point of development in the 5th Century 
b c . It had three tiered banks of oars along 
its roughly 118-foot (36-metre) length. It was 
about 18 feet (5.5 m) wide, and a bronze ram, 
designed to pierce the enemy ships at the wa­
terline, was attached to the bow.
Trisalä, mother of Mahavïra, the most re­
cent of the Jaina saints of India. Trisalä was, 
like the mother of the Buddha, a member of 
the Kshattriya, or warrior caste. According to 
Jaina tradition, Trisalä, in common with the 
mothers of all the 24 Jinas (saints), had a 
series of 14 auspicious dreams at the time of

The 14 auspicious dreams of Triéala, 
foretelling the birth of a great soul, 
miniature from the Kalpa-sütra, 15th 
Century; in the Freer Gallery of Art,
Washington, D.C.
By courtesy of the Smithsonian Institution, Freer Gallery of 
Art, Washington, D.C.

his conception. Mothers of other “great souls” 
also experience the dreams.
trisik$ä (Sanskrit: “threefold training”), Päli 
t i - s ik k h ä , in Buddhism, the three types of 
leaming required of those who seek to attain 
enlightenment. The threefold training com­
prises all aspects of Buddhist practices. Ar­
ranged in a progressive order, the three are:
(1) sïla (“moral conduct”), which makes one’s 
body and mind fit for concentration, (2) 
samädhi (“meditation”), concentration of the 
mind being a prerequisite to attaining a clear 
vision of the truth, and (3) prajhä (“wisdom”), 
understood not as a collection of empirical 
knowledge but as an intuitive experience of 
ultimate reality, attained in a state of samädhi.
trisomy 13 (chromosomal disorder): see D,- 
trisomy.
trisomy 18 (chromosomal disorder): see E- 
trisomy.
trisomy 21 (chromosomal disorder): see 
Down syndrome.
Trissino, Gian Giorgio (b. July 8, 1478, 
Vicenza, Republic of Venice [Italy]—d. Dec. 
8, 1550, Rome), literary theorist, philologist, 
dramatist, and poet, an important innovator 
in Italian drama.

Bom into a wealthy patrician family in Vi­
cenza, a cultural centre in his time, Trissino 
traveled widely in Italy, studying Greek in 
Milan and philosophy in Ferrara and fre- 
quenting Niccolö Machiavelli’s literary circle 
in Florence before settling in Rome. There he 
associated with the humanist Pietro Bembo, 
became close friends with the dramatist Gio­
vanni Rucellai, and served Popes Leo X and 
Clement VII.

Trissino’s most significant cultural contribu- 
tion was the Hellenization of Italian drama, 
achieved almost solely through his master­
piece, the blank-verse tragedy Sofonisba (writ­
ten 1514-15, published 1524, first performed 
1562), based on a story about the Carthaginian 
wars by the Roman historian Livy and em- 
ploying the dramatic techniques of Sophocles 
and Euripides. Sofonisba, though not an inter- 
esting drama in itself, incorporated profound 
innovations in intent, stmcture, and form. The 
sources were Greek and devoid of religious 
or educational purpose; choruses were used 
to indicate divisions in the action; the unities 
of time and action were studiously followed; 
and verso sciolto (“blank verse”) was em­
ployed extensively for the first time in Italian 
drama. Trissino wrote a later verse comedy, I 
simillimi (published 1548), based on the Ro­
man playwright Plautus’ Menaechmi. He also

wrote the first Italian odes modeled on the 
irregulär lyric verse of the Greek poet Pindar 
and the first Italian versions of the Horatian 
ode. His La poëtica (1529) used Italian poetry 
to exemplify his theory.

Trissino, in addition, exerted a formative in­
fluence on the great architect Andrea Palladio, 
whom he discovered working as a mason on 
his villa. He educated the young man in his 
academy, gave him the name Palladio, and 
took him on two visits to Rome that pro- 
foundly affected Palladio’s later development.
Tristan l ’H e r m i t e , pseudonym of f r a n - 
cois l ’h e r m it e  (b. c. 1601, La Marche, 
Fr.—d. Sept. 7, 1655, Paris), dramatist and 
poet, one of the creators of French classical 
drama. Long overshadowed by his contempo­
rary Pierre Corneille, he was rediscovered in 
the late 19th Century and continues to excite 
scholarly and critical interest.

At the age of 11, Tristan was attached as 
page to the Marquise of Vemeuil but was ex­
iled to England after a duel. This incident and 
his vagabond life in the years that followed 
are described in his autobiographical novel 
Le Page disgracié (1643). Tristan remained 
in England until his pardon by Louis XIII 
in 1621; but it is unlikely, as has been sug­
gested, that his work was influenced by that of 
William Shakespeare. Like all French classical 
dramatists, he explores Greco-Roman or Ori­
ental and biblical themes: Mariamne (1636),

Tristan l’Hermite, detail of an engraving
H. Roger-Viollet

his best-known tragedy, is the story of Herod’s 
jealousy; this and La mort de Sénèque (1644) 
were successful. Tristan was the first to write 
French tragedies in which love is central to 
the action.

Ill health had deprived Tristan of a mili­
tary career, but he led an adventurous life 
nonetheless; brave, easily angered, with a free, 
inquisitive mind, he gambled away his wealth 
and died in poverty.
Tristan (de Escamilla), Luis (b. c. 1586, 
near Toledo, Kingdom of Castile [Spain]—d. 
Dec. 7, 1624, Toledo), Spanish painter who 
was in the vanguard of early Baroque painting 
in Spain.

A student of El Greco from 1603 to 1607, 
Tristan came under the influence of another 
El Greco pupil, Orazio Borgianni. Tristan 
occasionally borrowed from the works of El 
Greco, as can be seen in his “Grand In­
quisitor Cardinal Fernando Nino de Guevara” 
(1612). In his “Holy Family” (1613), however, 
Borgianni’s influence is dominant. “The Last 
Supper” (1616) and “St. Louis of France Giv­
ing Aims” (1620) are distinguished for their 
early Baroque style.
Tristan da Cunha, island group belonging 
to Great Britain, in the South Atlantic Ocean 
about midway between Southern Africa and 
South America. It consists of three small 
volcanic islands: Tristan, Inaccessible, and 
Nightingaie. The group is a dependency of the



British colony of St. Helena. Inaccessible and 
Nightingale are uninhabited. Gough Island is 
associated with the group and has a weather 
station.

Inaccessible, the westernmost island, is about 
20 miles (32 km) from Tristan. It has cliffs 
about 1,000 feet (300 m) high, and beneath 
the cliffs are occasional narrow beaches. A 
bird peculiar to Inaccessible is the small, 
flightless land rail. Nightingale, the smallest 
and southemmost island, is 12 miles (19 km) 
from Inaccessible and 20 miles from Tristan. 
Its coasts have low cliffs. Millions of seabirds 
nest there.

The island of Tristan, the largest and north- 
emmost, has an area of 38 square miles (98 
square km) and is roughly circular, with a 
coastline of 21 miles and a central volcanic 
cone (6,760 feet [2,060 m]) that is usually 
cloud covered. The climate is wet, windy, and 
mild. At Edinburgh, the only permanent set­
tlement, about 66 inches (1,675 mm) of rain 
fall annually. Plant and animal life includes 
numerous species not found elsewhere in the 
world.

The islands were discovered in 1506 by a 
Portuguese admiral, Tristao da Cunha. Two 
unsuccessful attempts at settlement during the 
17th Century and one in 1810 preceded the 
stationing of a British garrison on Tristan in 
1816, when the island group was formally 
annexed by the United Kingdom. When the 
garrison was withdrawn in 1817, three of its 
members chose to stay, and over the years 
they were joined by shipwrecked säilors, set­
tlers of European extraction, and women from 
St. Helena. By 1886 there were 97 inhabi­
tants. The settlement, named Edinburgh, was 
located on the largest lowland strip, about 0.5 
mile wide and 5 miles long. In 1938 Tristan, 
Inaccessible, Nightingale, and Gough islands 
were made dependencies of St. Helena. Dur­
ing World War II, a naval meteorological and 
radio station was established on Tristan; af­
terward a South African weather station was 
established.

A volcanic eruption on Oct. 9, 1961, directly 
threatened the settlement, and the inhabitants 
were evacuated to England via Nightingale. 
The main body of 198 islanders retumed to 
the island in November 1963. A new harbour 
was built in 1965-67. Roads and a hospital, 
as well as electric, water, and sewerage facil- 
ities, were later constructed. Potatoes are the 
main crop and shore-based crawfish fishing 
the main industry; sales of the island’s postage 
stamps also contribute to revenue.

Gough Island lies about 250 miles (400 km) 
south-southeast of Tristan. It is about 8 miles 
long by 4 miles broad and is of volcanic ori­
gin. Pop. (1988) Tristan, 306.
Tristram and Isolde, Tristram also spelled 
Tristan, Isolde also spelled iseult, or isolt, 
principal characters of a famous medieval 
love-romance, based on a Celtic legend (itself 
based on an actual Pictish king). Though the 
archetypal poem from which all extant forms 
of the legend are derived has not been pre- 
served, an idea of its content can be obtained 
by comparing the existing early versions.

The central plot of the archetype must have 
been roughly as follows:

The young Tristram ventures to Ireland to 
ask the hand of the princess Isolde for his 
uncle, King Mark of Cornwall, and, having 
slain a dragon that is devastating the country, 
succeeds in his mission. On the homeward 
joumey Tristram and Isolde, by misadventure, 
drink the love potion prepared by the queen 
for her daughter and King Mark. Hencefor- 
ward, the two are bound to each other by an 
imperishable love that dares all dangers and 
makes light of hardships but does not destroy 
their loyalty to the king.

The greater part of the romance is occu­
pied by plot and counterplot: Mark and the 
courtiers seeking to entrap the lovers, who

escape the snares laid for them until finally 
Mark gets what seems proof of their guilt and 
resolves to punish them. Tristram, on his way 
to the stäke, escapes by a miraculous leap 
from a chapel on the cliffs and rescues Isolde, 
whom Mark has given to a band of lepers. 
The lovers flee into the forest of Morrois 
and remain there until one day Mark discov­
ers them asleep with a naked sword between 
them. Soon afterward they make peace with 
Mark, and Tristram agrees to restore Isolde 
to Mark and leave the country. Coming to 
Brittany, Tristram manies Isolde of the White 
Hands, daughter of the duke, “for her name 
and her beauty,” but makes her his wife only 
in name. Wounded by a poisoned weapon, 
he sends for the other Isolde, who alone can 
heal him. If she agrees to come, the ship on 
which she embarks is to have a white sail; if 
she refuses, a black. His jealous wife, who has 
discovered his secret, seeing the ship approach 
on which Isolde is hastening to her lover’s aid, 
teils him that it carries a black sail. Tristram, 
tuming his face to the wall, dies, and Isolde, 
arriving too late to save her love, yields up her 
life in a final embrace. A miracle follows their 
deaths: two trees grow out of their graves and 
intertwine their branches so that they can not 
be parted by any means.

The archetypal poem, which has not sur­
vived, seems to have been a grim and violent 
work containing episodes of a coarse and even 
farcical character. Two adaptations, made in 
the late 12th Century, preserved something 
of its barbarity. In about 1170, however, the 
Anglö-Norman poet Thomas, who was prob­
ably associated with the court of Henry II 
of England, produced an adaptation in which 
the harshness of the archetype was consid- 
erably softened. A mellifluous German Ver­
sion of Thomas’ adaptation, by Gottfried von 
Strassburg, is considered the jewel of medieval 
German poetry. Short episodic poems telling 
of Tristram’s surreptitious visits to Isolde at 
King Mark’s court appeared in the late 12th 
Century. Of these, the most important are two 
versions of the Folie Tristan, in which Tris­
tram is disguised as a fool, and the Luite Tris­
tan, in which he appears as a minstrel. The 
popularity of prose versions of the Arthurian 
legend during the 13th Century led to the 
Tristram story’s also being embodied in a 
voluminous prose romance. In this, Tristram 
figured as the noblest of knights, and King 
Mark as a base villain, the whole being grafted 
onto Arthurian legend and bringing Tristram 
and King Arthur’s knight Sir Lancelot into ri- 
valry. This Version, which recounts innumer- 
able chivalric adventures of a conventional 
type, had superseded all other French versions 
by the end of the European Middle Ages, and 
it was in this form that Sir Thomas Malory 
knew the legend in the late 15th Century, mak­
ing it part of his Le Morte Darthur. A populär 
romance in English, Sir Tristrem, dates from 
about 1300 and is one of the first poems in 
the vemacular.

Renewed interest in the legend during the 
19th Century followed upon discovery of the 
old poems. Richard Wagner’s opera Tristan 
und Isolde (first performed in 1865) was in­
spired by the German poem of Gottfried von 
Strassburg.
trisvabhäva (Sanskrit: “three forms of exis­
tence”), in Buddhist thought, the States of the 
real existence that appear to a person according 
to his stage of understanding. Together with 
the doctrine of storage consciousness (älaya- 
vijhäna), it constitutes the basic theory of 
the Vijnänaväda (“Consciousness-affirming”) 
school of Buddhist philosophy. The trisvab­
häva theory was first taught in the Prajhä- 
päramitä (“Perfection of Wisdom”) sutras, a 
group of Mahäyäna texts composed between 
the Ist Century bc and the 3rd Century ad , 
and was elaborated upon by the Vijnänaväda 
school.
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The three forms of existence are:
(1) Parikalpita-svabhäva (“the form produced 

from conceptual construction”), generally* ac­
cepted as true by common understanding or 
by convention of unenlightened men.

(2) Paratantra-svabhäva (“the form arising 
under certain conditions”), the real form of 
phenomenal existence free from verbal ex­
pression; the world of dependent origination 
(pratltya-samutpädd).

(3) Parini$panna-svabhäva (“the form per- 
fectly attained”), the ultimate truth of tran­
scendental emptiness (sünyatä).

Each of these three forms should not be re­
garded as independent existences but as the 
forms that appear to different individuals ac­
cording to their existential attitudes toward 
reality. Through ultimate transcendental wis­
dom, which denies an illusional superimposi- 
tion of the reality, a person comes to under­
stand the essence of the phenomenal world as 
emptiness (sünyatä)—i.e., as the form perfectly 
attained (parini$panna-svabhäva). Thereupon 
he clearly sees the true nature of phenomena 
as it is without verbal fiction— i.e., in the form 
of paratantra-svabhäva. In short, paratantra 
is the pivot that transforms the illusion of 
parikalpita to the enlightenment of parini§- 
panna.

The trisvabhäva is inseparably connected 
with the practical purposes öf Yogäcära (“Prac­
tice of Yoga”), as knowledge of the doctrinë 
can enable one to break through the painful 
chain of transmigration and attain nirvana 
(the state of enlightenment).
tritium (T, or 3H), the isotope of hydrogen 
with atomic weight of approximately 3. Its 
nucleus, consisting of one proton and two 
neutrons, has triple the mass of the nucleus 
of ordinary hydrogen. Tritium is a radioac­
tive species having a half-life of 12.32 years; 
it occurs in natural water with an abundance 
of 1 0 18 of that of natural hydrogen. Tritium 
was discovered (1934) by the physicists E. 
Rutherford, M.L. Oliphant, and P. Harteck, 
upon bombarding deuterium (D, the hydro­
gen isotope of mass number 2) with high- 
energy deuterons (nuclei of deuterium atoms) 
according to the equation D +  D —* H 4- T. 
W.F. Libby and A.V. Grosse showed that it is 
present in natural water, probably produced 
by the action of cosmic rays on atmospheric 
nitrogen.

Tritium is produced most effectively by the 
nuclear reaction between lithium-6 (6Li) and 
neutrons from nuclear-fission reactors, accord­
ing to the equation 6Li + ln-+  4He 4- T.
Although tritium reacts with other substances 

in a manner similar to ordinary hydrogen, 
the large difference in their masses sometimes 
causes marked differences in Chemical prop­
erties of the compounds. Thus, the use of 
tritium as an isotopic tracer for Chemical reac­
tions is not so common as that of deuterium. 
The nuclear reactions between deuterium and 
tritium have been used as a source of energy 
for thermonuclear weapons.

Comparison of the physical properties of 
the isotopes of hydrogen

h 2 d 2 1I®1
gram molecular volume 

of the solid at 
the triple point (cm3)

23.25 20.48 —

triple point, K 13.96 18.73 20.62
vapour pressure at 

triple point (mm Hg)
54.0 128.6 162.0

boiling point (K) 20.39 23.67 25.04
heat of fusion at triple 

point (cal/mole)
28.0 47.0 1 1 1 4 “  7 :1

heat of vaporization 
(cal/mole)

216* 293t 333t

*At 20.39 K. fAt 23.67 K. tAt 25.04 K.
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The physical properties of the molecular 
form of the isotope tritium, T2, as compared 
to the isotope ordinary hydrogen, H2, and the 
isotope deuterium, D2, are given in the Table.
Triton, in Greek mythology, a merman, 
demigod of the sea; he was the son of the 
sea god, Poseidon, and his wife, Amphitrite. 
According to the Greek poet Hesiod, Triton 
dwelt with his parents in a golden palace in 
the depths of the sea. Sometimes he was not 
particularized but was one of many Tritons. 
He was represented as human down to his

Triton abducting a nymph, antique sculpture; in the 
Vatican Museum, Rome
Alinari— Art Resource/EB Inc.

waist, with the tail of a fish. Triton’s special 
attribute was a twisted seashell, on which he 
blew to calm or raise the waves.
Triton, the largest of Neptune’s known satel­
lites. It measures about 2,735 km (1,700 miles) 
across, having a diameter several hundred 
kilometres smaller than that of the Earth’s 
Moon. Triton moves in a retrograde orbit 
(i.e., one that is opposite the direction of Nep­
tune’s rotation) at a distance of about 354,450 
km (220,300 miles) from the planet. Triton 
revolves so slowly that each of its seasons lasts 
more than 40 years.

Though discovered by the English astronomer 
William Lasseil in 1846, little was known 
about Triton until 1989, when the U.S. Voy- 
ager 2 probe flew to within 38,600 km (24,000 
miles) of it. Voyager’s observations revealed 
that Triton has an extremely thin atmosphere 
of nitrogen and methane. Data from the probe 
also indicated that the satellite has a surface 
temperature of —240° C (—400° F), making it 
perhaps the coldest object in the solar system. 
Triton is covered with enormous expanses of 
ice pitted by what appear to be a few meteorite 
craters as well as by some rugged areas. Other 
topographic features include long, ridgelike 
structures that occasionally cut across one an­
other.

Scientists attribute Triton’s unique landscape 
to a phenomenon termed “icy volcanism.” 
They theorize that a significant amount of 
the thick layer of nitrogen and methane frost 
covering the surface evaporates during those 
seasons when the surface is exposed to sun- 
light. The decrease in the volume of icy matter 
results in a reduction in the amount of pres­
sure exerted on subsurface reservoirs of liquid 
nitrogen and methane. When the confining 
pressure drops sufficiently, some of this ni­
trogen and methane vaporizes and is ejected 
from fissures in the overlying layer of ice. Ex­
posure to the subfreezing temperature of the 
atmosphere causes the nitrogen and methane 
to pass directly from the gaseous to the solid 
phase, resulting in the further accumulation 
of frost at the surface.
Triton, U.S. nuclear-powered submarine that 
was the first vessel to circumnavigate the 
globe underwater. At the time of its launch in 
August 1958, the Triton was the largest and 
most powerfully engined submarine. Its two 
nuclear reactors gave the ship a speed of 30 
knots (nautical miles per hour) and a range

of about 110,000 miles (180,000 km) without 
refueling. It was 447.5 feet (136 m) long and 
displaced 5,900 tons. The Triton completed 
its circumnavigation on May 10, 1960. The 
submarine was decommissioned in 1969 and 
laid up at Norfolk, Va.
triton, nucleus of the heaviest hydrogen iso­
tope, tritium, or hydrogen-3. Tritons, which 
consist of one proton and two neutrons, result 
from certain nuclear reactions. The collision 
of a deuteron with another deuteron, for ex­
ample, sometimes produces a proton and a 
triton. See also tritium.
triton shell, any of several marine snails 
constituting the family Cymatiidae (subclass 
Prosobranchia of the dass Gastropoda), in 
which the shell usually is spired, the body 
whorl is large, and the aperture in the first 
whorl of the shell is broadly or narrowly 
toothed. The triton’s shell may be ridged or 
knobbed.

Tritons are warm-water predators. Species of 
the genus Triton are among the largest of the 
family. Those of the genus Charonia, of the

Triton shell (Triton)
Jacques Six

Caribbean and the Indo-Pacific region, are 
called triton trumpets; C. tritonis is actually 
used as a trumpet in Shintö temples in Japan. 
For dwarf tritons, see murex.
tritone, in music, the interval formed by three 
whole steps (e.g., from F to B, containing the 
whole steps F-G, G-A, and A-B). From the 
Middle Ages, when it was called the “devil” in 
music, until about 1900, the tritone was con­
sidered particularly offensive, and its use was 
either forbidden outright or subject to strict 
limitations.

In musical notation the tritone is written 
either as an augmented (sharpened) fourth 
(e.g., F-B or C-FÄ, in contrast to the perfect 
fourths F-Bb and C-F, respectively) or a di- 
minished (flattened) fifth (e.g., B-F or C-Gb, 
in contrast to the perfect fifths B-F# and C- 
G, respectively).
tritylodont, any member of a genus (Trity- 
lodon) of extinct, advanced mammallike rep­
tiles found as fossils in Late Triassic rocks 
in southem Africa (the Triassic period be­
gan about 245 million years ago and ended 
about 208 million years ago). Tritylodonts are 
characterized by a distinctive dentition: the 
anterior incisors are separated from the com­
plicated cheek teeth by a pronounced gap; the

Skull of Bienotherium, a tritylodont
Reprinted frbm A.S. Romer, Vertebrate Paleontology, by permission of the 
University of Chicago, copyright 1933, 1945, 1966; all rights reserved

cheek teeth possess two to four rows of cusps 
arranged longitudinally. In features of skull 
constmction and general overall skeletal con­
stmction the tritylodonts closely approached 
tme mammals, though they were too special­
ized to have given rise to the mammals and 
may have been contemporary with some of 
the earliest of them. In jaw constmction and 
articulation tritylodonts were still therapsid 
reptiles; the lower jaw still retains reptilian 
components rather than the single bone, the 
dentary, that is characteristic of the mammals. 
It is probable that the habits of Tritylodon 
were similar to those of the later rodents and 
multituberculates.

A list of the abbreviations used 
in the micropaedia will be found 

at the end of this volume

triumph, Latin triumphus, a ritual proces- 
sion that was the highest honour bestowed 
upon a victorious general in the ancient Ro­
man Republic. It was an honour granted and 
paid for by the Senate and was enacted in the 
city of Rome. The word probably came from 
the Greek thriambos, the name of a proces- 
sion honouring the god Bacchus. To triumph 
in republican times a man was required to 
have been a magistrate cum imperio (hold­
ing supreme and independent command) who 
had won a major land or sea battle, killing at 
least 5,000 of the enemy. The ceremony be­
gan with a solemn procession from the Cam­
pus Martius to the Capitol, passing through 
the fomm and the Via Sacra (“Sacred Way”) 
along streets adomed with garlands and lined 
with people shouting, “/o  triumphe

The magistrates and members of the Sen­
ate came first in the processions followed by 
musicians, the sacrificial animals, the spoils 
of war, and the captured prisoners in chains. 
Riding in a chariot festooned with laurel, 
the victorious general (triumphator) wore the 
royal purple and gold tunic and toga, holding 
a laurel branch in his right hand and an ivory 
sceptre in his left. A slave held a golden crown 
over the general’s head while repeatedly re- 
minding him in the midst of his glory that 
he was a mortal man. The general’s soldiers 
marched last, singing whatever they liked, 
which included ribaldry and scandal against 
their commander, probably as a way to avert 
the evil eye from him. On reaching the Capi- 
toline temple the general presented his laurel, 
along with thank-offerings, to the image of 
Jupiter. The prisoners were usually slain, and 
the ceremony concluded with a feast for the 
magistrates and Senate.

A general who did not eam a triumph might 
be granted an ovatio, in which he walked 
or rode on horseback, wearing the purple- 
bordered toga of an ordinary magistrate and 
a wreath of myrtle.

Under the empire only the emperors or 
members of their families celebrated triumphs, 
because the generals commanded under their 
auspices as lieutenants (legati); the only hon­
our the generals received was the right of 
wearing triumphal costume (ornamenta tri- 
umphalia) on festivals, and even these were 
cheapened and lost their military connections. 
There were still triumphs of Christian emper­
ors (e.g., Honorius in 403), and the theme 
was revived in new and spectacular forms in 
Renaissance art.
triumphal arch, a monumental structure 
pierced by at least one arched passageway and 
erected to honour an important person or 
to commemorate a significant event. It was 
sometimes architecturally isolated but usually 
was built to span either a Street or a roadway, 
preferably one used for triumphal processions.

Although associated with ancient Roman ar­
chitecture, the origins and significance of the 
triumphal arch are still not fully understood.
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It was a separate structure, having no Connec­
tion with city gates or city walls and should 
not be confused with the Porta Triumphalis, 
through which the victorious Roman army 
had to pass before entering the sacred city 
territory (pomerium) of Rome. Its basic form 
consisted of two piers connected by an arch 
and crowned by a superstructure, or attica, 
that served as a base for statues and bore com- 
memorative inscriptions. In early arches the 
attic statuary usually represented the victor in 
his triumphal chariot; in later ones only the 
emperor was depicted. The function of the 
arch, therefore, seems to have been that of an 
honorary monument of unusual importance; 
it was so interpreted by the only ancient au­
thor who discussed it, Pliny the Elder (ad 23- 
79).

Few triumphal arches are known from the 
time of the republic. In Rome there were 
three. There are no architectural remains, but 
it is known that all had statuary.

Most of the triumphal arches were built dur­
ing the empire period (27 bc to ad 476). Early 
in the 4th Century ad , for example, there 
were 36 such monuments in Rome. The im- 
perial-style structure was sometimes expanded 
to three arches with the central arch reaching 
a greater height than the two side arches. The 
triumphal arch of the empire was articulated 
by a facade of marble columns; ornamental 
comices were added to the piers and attics, and 
the archway and sides were adomed with re­
lief sculpture depicting the emperor’s victories 
and achievements. In Rome three triumphal 
arches have survived: the Arch of Titus (ad 
81) with relief sculpture of his triumph over 
Jerusalem; the Arch of Septimius Severus 
(203-205) commemorating his victory over 
the Parthians; and the Arch of Constantine 
(312), a composite product, decorated with 
reused material from the times of Domitian, 
Trajan, and Hadrian. Outside Rome, notable 
ancient examples include: the arches of Au­
gustus in Susa, Aosta, Rimini, and Pola; of 
Trajan in Ancona and Benevento; of Marcus 
Aurelius in Tripoli; and of Septimius Severus 
in Leptis Magna, in North Africa.

Among the triumphal arches built since the 
Renaissance, noteworthy examples include: 
the triumphal arch of Alfonso I (1453-70) 
in Naples; the 17th-century Porte Saint-Denis 
and Porte Saint-Martin and Jean Chalgrin’s 
Are de Triomphe (1836), all in Paris; Lon- 
don’s Marble Arch, by John Nash, and the 
Hyde Park Corner Arch, both designed in 
1828; and Stanford White’s Washington Arch 
(completed 1895) in New York City.
triumvirate, Latin tresviri, or triumviri, 
in ancient Rome, a board of three officials.

There were several types: Tresviri capitales 
or tresviri nocturni, first instituted about 289 
bc, assisted higher magistrates in their judicial 
functions, especially those relating to crime 
and the civil status of citizens. Tresviri epu- 
lones, originally a board of three priests, was 
created in 196 bc to take charge of the banquet 
of Jupiter, the key event in the festivals of the 
Ludi Romani and Ludi Plebeii. Tresviri mon- 
etales were in charge of the mint for Rome 
and Italy during both the republic and the em­
pire. Tresviri rei publicae constituendae (“for 
organizing the state”) was the title granted in 
43 bc for five years (renewed in 37 for an­
other five) to the group generally known as 
the Second Triumvirate (Mark Antony, Lep- 
idus, and Octavian). Under it they received 
absolute authority, dictatorial in scope. The 
so-called First Triumvirate of Pompey, Cae­
sar, and Crassus, which began in 60 bc, was 
not a formally created Commission but an in­
formal understanding of three strong political 
leaders.

Boards of three persons, usually elected, 
called triumviri agris dandis assignandis 
(sometimes also judicandis) and triumviri colo- 
niae deducendae were frequently placed, re­
spectively, in charge of assignments of land 
and in charge of the founding of colonies 
during the last three centuries of the republic 
(3rd-lst centuries bc).
Triuridales, order of monocotyledonous 
flowering plants comprising the family Triuri- 
daceae, with seven genera of small, nongreen 
herbs that obtain food from dead organic 
matter (i.e., as saprophytes). The leaves are 
reduced to colourless scales, and the flowers 
are very small, generally unisexual (separately 
male or female), and have three to eight pe­
rianth segments (petallike structures). Plants 
of the order are distributed in the tropics 
of South and Central America, Africa, and 
Asia. The larger genera include Sciaphila (50 
species) and Andruris (16 species). The order 
is thought to have had an evolutionary origin 
in common with the water-plantain order (Al- 
ismales).
Trivandrum, town, administrative headquar­
ters of Trivandrum district and Capital of 
Kerala state, southwestern India. The town be-

Rest shelter In the zoological gardens at 
Trivandrum, Kerala, India
Foto Features

came prominent under Raja Martanda Varma, 
who made it the Capital of his kingdom of 
Travancore in 1745. The city’s present name 
is a contraction of Tiruvanantapuram, its an­
cient name. It is the site of the University of 
Kerala and its affiliated colleges and techni­
cal schools. It also has a museum, zoological 
gardens, an observatory, and an art gallery. 
A large fort contains several palaces and a 
Vaisnava (Vishnuite) temple, which is a noted 
pilgnmage centre. Trivandrum’s industries in­
clude mineral processing, sugar milling, tex­
tiles, and handicrafts. It is a rail terminus and 
road hub and has an airport and a harbour.

Trivandrum district, 835 sq mi (2,192 sq

935 Trnka, Jin

km) in area, is Kerala’s southemmost district. 
It lies on a coastal plain with isolated hills, 
bordered on the east by the Cardamom Hills. 
Rice and coconut cultivation and coastal fish­
ing are important. Pop. (1981) town, 483,086; 
metropolitan area, 520,125; district, 2,596,- 
112.

trivet, stand or support for Utensils before or 
on the fire. Usually made of wrought iron, the 
commonest variety, from the 17th Century, 
stands on three legs and has a circular plate 
with perforated decoration, often in the form 
of a date. Another early type, short legged, 
stood in the fire to support a cast-iron pot. 
Later, in the second half of the 18th Cen­
tury, trivets designed to be hung from fire 
bars were made. These were of two types: an 
oblong, standing trivet with a handle at one 
end and projections to fit over the fire bars at 
the other, and a plate that could be attached 
to the fire bar. Some of the latter were hung 
inside the grate supporting a vessel over the 
fire.

Large quantities of cast-brass fender trivets 
were made at Birmingham, in England, in the 
last quarter of the 18th Century; these were 
suspended from the top rails of the fender as 
muffin and kettle stands. Four-legged trivets 
that stood under the spit holding the dripping 
pan were made in the 18th and 19th centuries. 
The cat, an entirely different type of plate 
stand made in the 18th Century, consisted of 
six spokes, three at the top and three at the 
bottom; it could be used either way up.

The term trivet is also used in reference to a 
metal stand with short feet, used on a table to 
support a hot dish.
Trnava, German tyrnau, Hungarian nagy- 
szombat, town, Zäpadoslovensky kraj (West­
ern Slovakia region), Czechoslovakia, on the 
Trnava River and the main Bratislava-Zilina 
railway.

Founded in the 7th Century, Trnava re­
ceived civic privileges in 1238. Its position 
north of the limit of Ottoman conquest in the 
16th Century was important to both Magyar 
and Slovak cultural institutions seeking refuge 
from Turkish rule. The town became the see 
(1541-1820) of the bishop of Esztergom and 
thus the heart of Slovak Catholicism; because 
of its many religious buildings, it was called 
the Slovak Rome. After its university (found­
ed in 1635) was transferred to Buda in 1745, 
the town’s importance as a cultural centre de­
clined. Historie structures include the Gothic 
St. Nicholas Cathedral (1380), the Baroque 
Church of St. John the Baptist (1637), the 
town tower (1574), and remains of medieval 
fortifications. Important ethnographical col­
lections are in the Western Slovak regional 
museum. The nearby 13th-century Smolenice 
Castle (modemized) is used for international 
scientific conferences.

Since the 19th Century, industries have de­
veloped, notably railway-car manufacture and 
industries related to local agriculture, such as 
food processing, sugar refining, and malt pro­
duction. The district is known for traditional 
costumes and for fine pottery. Pop. (1984 est.) 
67,768.
Trnka, Jin  (b. Feb. 24, 1912, Pilsen, Bo­
hemia, Austria-Hungary—d. Dec. 30, 1969, 
Prague), motion-picture animator, preeminent 
master of the Czech puppet filmmaking tra­
dition, painter, designer, cartoonist, and book 
illustrator.

Trnka, who was trained as a painter in art 
school, won a design competition organized 
by the Czech puppeteer Josef Skupa in 1921. 
He worked with Skupa at his Studios for more 
than 10 years, but his own efforts to start 
a puppet theatre failed. By 1935 he was de- 
signing for the stage and illustrating children’s
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books. Between 1938 and 1945 he primarily 
worked as a designer for the National The­
atre in Prague but illustrated many children’s 
books.

In 1945 Tmka tumed to animation and 
produced his first film, Zasadil dëdek repu 
(Grandpa Planted a Beet). His first puppet 
film appeared in 1947, part of a cycle called 
Spalicek (The Czech Year). After that, nearly 
all his films were made with puppets. Among 
the most notable are Cisarüv slavik (1948; 
The Emperor’s Nightingale), Arie prérie (1949; 
Song of the Prairie), Dobry Vojak Svejk (1954; 
The Good Soldier Schweik), Sen Noci Svato- 
janské (1959; A Midsummer Night’s Dream), 
considered by some critics to be his master­
piece, and Ruka (1964; The Hand). Tmka 
redesigned puppets especially for the camera: 
their range of movement was limited, their 
heads were enlarged, and their facial expres­
sion was limited chiefly to the area around 
the eyes.
Trnova (Bulgaria): see Yeliko Tümovo.
Troas, also called troad, the land of Troy 
(q.v.), ancient district formed mainly by the 
northwestem projection of Asia Minor (mod­
ern Turkey) into the Aegean Sea. It extended 
from the Gulf of Edremit (ancient Adramyt- 
tion) on the south to the Sea of Marmara and 
the Dardanelles on the north; and from the 
Ida mountain range and its northerly foothills 
on the east to the Aegean on the west. This 
is approximately the same area as that of the 
modem Turkish il (province) of Canakkale, 
measuring roughly 50 to 60 miles (80 to 95 
kilometres) from north to south and about 
the same from east to west. In the southeast 
corner is Mt. Ida (modem Kaz Dagi), which 
rises to a height of 5,820 feet (1,774 metres). 
The eastem and southem regions are rugged 
and partly wooded. The Scamander (Kücük 
Menderes) River, fed from springs on the Ida 
mountains, has cut its way through the hills 
to the plain in the northwest and empties 
into the Hellespont just before the Hellespont 
flows into the Aegean.

In addition to Troy (later called Ilion), there 
were a number of smaller Greek cities in 
the Troas, including Sigeum and Alexandria 
Troas (whence St. Paul took ship for Mace­
donia) on the west coast; Assus on the south 
coast; and Neandria, Scepsis, Palaiscepsis, and 
Cebrene in the interior.
Trobriand Islands, coral formations in the 
Solomon Sea of the southwestem Pacific, 
Milne Bay province, Papua New Guinea, 90 
mi (145 km) north of the southeastemmost 
extension of the island of New Guinea. The 
low-lying group, all composed of coralline

Melanesian huts in the Trobriand Islands, Papua 
New Guinea
Jacques Barrau

limestone and many fringed by coral reefs, 
comprises four larger islands, Trobriand (Ki- 
riwina), Kaileuna, Vakuta, and Kitava, and 
several islets, with a total land area of about 
170 sq mi (440 sq km). The largest, Trobriand, 
is a raised atoll measuring 30 mi by 3-10 mi.

Covered largely with swamp, it rises to 100 ft 
(30 m) at a central ridge. The island, the chief 
settlement of which is Losuia, was made an 
air and naval base for the Allies in 1943. The 
drier areas of the Trobriands produce yams in 
drier areas for export to plantations on other 
islands. Pop. (1980 prelim.) 17,425.
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Trobriander, any of the Melanesian people 
of the Trobriand Islands, lying off eastem New 
Guinea. Subsistence is based on yams and 
other vegetables, domesticated pigs, and fish. 
Storage houses for yams and the chiefs house 
stand in the middle of the village, surrounded 
by dwellings arranged in circles. Each hut is 
occupied by a single family. Trobrianders are 
divided into totemic clans, the members of 
which trace their descent matrilineally (i.e., 
from a common ancestor through the female 
line).

The village is the major social unit; mem­
bers make their gardens together under the 
guidance of a garden magician, perform cer­
emonies, and travel together on trading ex­
peditions. Each village has a headman, and 
high-ranking headmen, or chiefs, may have 
authority over several villages. Wealth is ex­
tremely important as a sign of power and the 
means of exercising it.

The Trobrianders are noted for their elabo­
rate intertribal trading system, the kula (q.v.), 
described in the anthropological classic Argo- 
nauts of the Western Pacific (1922) by Bro- 
nislaw Malinowski. Red shell necldaces are 
traded between permanent trading partners in 
a clockwise direction around a ring of islands; 
white shell bracelets are traded counterclock- 
wise. Large seagoing dugout canoes are built 
for the interisland trading expeditions.
trochee, metrical foot consisting of one long 
(as in classical verse), or stressed (as in En­
glish verse), syllable followed by one short, or

'  KJ
unstressed, syllable, as in the word hap|py. 
Trochaic metres were extensively used in an­
cient Greek and Latin tragedy and comedy in 
a form, particularly favoured by Plautus and 
Terence, called trochaic catalectic tetrameter. 
Trochaic metres are not easily adapted to 
English verse. In long poems, such as Long- 
fellow’s Song of Hiawatha, their overall effect 
is monotony. But they have been used with 
great effect in shorter poems, particularly by 
William Blake, as in his well-known poem 
“The Tiger”:

t  KJ '  KJ f  KJ '
T iger | Tiger | burning | bright

r  KJ '  KJ '  KJ f

In the | forests | of the | night
Trochodendrales, order of dicotyledonous 
flowering plants comprising two families (Tro- 
chodendraceae and Tetracentraceae), each rep­
resented by a single small- to medium-sized 
tree species. The order is noteworthy as an 
evolutionary primitive group isolated from 
other living flowering plants: its wood, for 
example, is without the specialized water-con- 
ducting cells (vessel cells) found in nearly all 
other flowering plants. In their place is a more 
primitive cell type, the tracheid, common in 
gymnosperms and some other nonflowering 
plants; the tracheid is a long, spindle-shaped 
cell with numerous lateral openings, or pits, 
instead of openings at the ends. These cells 
are arranged in overlapping layers.

Despite the primitive wood, the flowers of 
both species are considered highly special­
ized and somewhat advanced, evolutionarily. 
The wheel tree (Trochodendron aralioides), of 
South Korea, Japan, and Taiwan, is a small 
broadleaf evergreen tree up to 12 metres (about 
40 feet) in height with pinnate leaves (i.e.,

the leaves have a midrib from which lateral 
veins arise, comblike) and flowers in clusters 
at the branch tips. The flowers lack sepals and 
petals (the outer and inner floral whorls or 
showy flower parts) but have an array of about 
70 stamens (male pollen-producing structures) 
surrounding 5 to 11 or more partially fused 
carpels (female ovule-bearing structures); the 
flowers are thus bisexual. It is from the ring of 
stamens, which has the appearance of a wheel, 
that the genus receives its name, which means 
roughly, “wheel tree.” Trochodendron flowers 
are insect-pollinated. The plant is sometimes 
cultivated as an ornamental.

Tetracentron sinense, of central and south 
central China and northern Burma, is a 
medium-sized tree, 4V2 to 27 metres tail, with 
palmately (fingerlike) veined leaves and small, 
wind-pollinated flowers arranged in dangling, 
slender catkins. It is also cultivated occasion­
ally as an ornamental.
Trochonema, genus of extinct gastropods 
(snails) found as fossils in rocks of Ordovician 
to Devonian age (500,000,000 to 345,000,000 
years old). The shell of Trochonema consists 
of a series of turret-like whorls, each oma- 
mented by slight lines. The aperture is large, 
conspicuous, and roughly circular.
trochophore, also called trochosphere, 
small, translucent, free-swimming larva char­
acteristic of marine annelids and most groups 
of mollusks. Trochophores are spherical or

From P.B. Weisz, The Science o f Zoology. Copyright (1966). Used with 
permission of McGraw-Flill Book Co.

pear-shaped and are girdled by a ring of cilia 
(minute hairlike structures), the prototroch, 
that enables them to swim. Above the pro­
totroch is a sensory plate, an apical tuft of 
cilia, and an ocellus (simple eye). Below the 
prototroch are the mouth, stomach, anus, 
and other structures including the solenocyte, 
the function of which seems to be to main­
tain proper internal salt water balance, and, 
in some species, additional ciliary rings. In 
some mollusks, the trochophore enters a sec­
ond stage, the veliger (q.v.), before maturing. 
Rotifers and the larvae (sometimes consid­
ered trochophores) of such invertebrates as 
phoronids and bryozoans are trochophore-like 
in appearance.
troctolite, coarse-grained, intrusive igneous 
rock that is composed almost entirely of olivine 
(often iron-rich) and plagioclase feldspar (la- 
bradorite or bytownite). The olivine may be 
wholly altered to serpentine, which gives the 
rock a stippled appearance, red, green, brown, 
yellow, and black spots on a pale background, 
reminiscent of the skin of a trout (in Ger­
man, troctolite is Forellenstein, “trout rock”). 
Occurrences of this olivine-bearing gabbro in­
clude Wolimierz, Pol.; Oslo, Nor.; and Corn­
wall, Eng.
Troelstra, Pieter Jelies (b. April 20, 1860, 
Leeuwarden, Neth.—d. May 12, 1930, The 
Hague), Dutch Socialist statesman and poet,



who founded the Social Democratie Labour 
Party and headed the Dutch labour movement 
from 1894 to 1924.

An attomey and newspaper editor, Troelstra 
joined the Social Democratie Union in 1890. 
When a split developed in the Socialist ranks 
between Anarchists and a coalition of moder­
ate Marxists and parliamentarians, he formed 
the Social Democratie Labour Party in August 
1894 to reflect moderate views. By 1900 his 
party controlled the Socialist labour vote; it 
soon became the nation’s second largest polit­
ical party.

As leader of the Social Democrats in the 
Dutch Second Chamber (house of represen- 
tatives) since 1896, Troelstra supported un- 
employment insurance legislation, passed in
1913. He helped write the 1917 constitutional 
revision granting universal male suffrage, and 
he championed female suffrage in local elec­
tions and old-age insurance laws that were 
finally passed in 1919. His party was semi-rev- 
olutionary in policy but parliamentary in tac- 
tics. When he led a small left-wing faction 
in an abortive attempt to overthrow Prime 
Minister Ruys de Beerenbrouck’s government 
in November 1918, the majority of his party 
and the Socialist trade unions disavowed his 
actions; his control over the party was severely 
damaged, though he remained in nominal 
charge of it until his retirement in 1924.

Throughout his career as a poet, Troelstra 
wrote not in Dutch but in Frisian, the language 
of his native province. His works included It 
jonge Fryslän (1881; “The Young Frisian”), 
Nij Frysk Lieteboek (1886; “A Frisian Song- 
book”), and Rispinge (1909; “Rhymes”).
Troeltsch, Ernst (b. Feb. 17, 1865, Haunstet­
ten, near Augsburg, Bavaria—d. Feb. 1, 1923, 
Berlin), German scholar of considerable influ­
ence on younger theologians of his time for 
his insistence that the church reexamine its

Troeltsch, c. 1919
By courtesy of the Archiv fur Kunst und Geschichte, 
West Berlin

claims to absolute tmth. Many of Troeltsch’s 
publications, which span the disciplines of 
theology, social history and theory, philoso­
phy of religion, and philosophy of history, 
were integrated into his best known work, 
Die Soziallehren der christlichen Kirchen und 
Gruppen (1912; The Social Teaching of the 
Christian Churches, 1931).
Life and works. Troeltsch’s father, a med­

ical practitioner, early instilled in his son a 
passion for scientific Observation and led him 
to see problems of history and civilization 
within a framework of the development of 
the Sciences. After Troeltsch’s school years 
at the Augsburg Gymnasium, where he ac­
quired a solid grounding in classical languages 
and literature, he decided to study theol­
ogy, which, according to an autobiographical 
sketch, seemed to him at that time the only 
study in which his historical, philosophical, 
and social interests could meet in the in­
vestigation of a worthwhile subject matter. 
He studied Protestant (Lutheran) theology at 
the universities of Erlangen, Göttingen, and 
Berlin, becoming in turn Privatdocent (lec-

turer) at Göttingen, extraordinary (associate) 
professor at Bonn (1892), and ordinary (full) 
professor in the chair of theology at Heidel­
berg (1894). He married in 1901, and an only 
son was bom in 1913.

During 21 years at Heidelberg he published, 
besides his Grundprobleme der Ethik (1902; 
Fundamental Problems of Ethics), a large num­
ber of articles on various subjects thematically 
linked with the development of the Christian 
churches. Many of these were later integrated 
into his best known work, Die Soziallehren 
der christlichen Kirchen und Gruppen. In that 
work he explored the relationships between 
and within social and cultural groups in the 
context of the social ethics of the Christian 
churches, denominations, and sects. In 1915, 
realizing that his strength lay more in the phi­
losophy of religion than in orthodox theology, 
he moved to a chair of philosophy at Berlin, 
a post he held until his death in 1923. 
Influence of his thought. Troeltsch had a 

considerable influence on younger theologians 
of his time, especially through his insistence 
that the church must drastically rethink its at­
titude toward “absolutist” claims made for the 
truth of its doctrines. He was both fascinated 
and troubled by “historicism” (historical re- 
lativism): the view that whatever is valued, 
pursued, conceived, or achieved at any given 
time or place is relative to, and only under- 
standable in the context of, the conditions of 
that time or place. Although the view seemed 
to him in important respects inescapable, 
he surmised that it applied inadequately to 
the norms—whether legal, religious, or eth­
ical—that govern human conduct. If consis- 
tently applied, the historicist view would, he 
thought, make any present understanding of 
past ages impossible. The polymorphous, his- 
torically changing dogmas of the church had 
to be reconciled with the absolute aspects of 
revealed truth interpreted anew by every gen­
eration. Despite this, many theologians have 
seen in Troeltsch only a critic of the certainties 
of Christianity. Paul Tillich (1886-1965), a 
distinguished German-American philosopher 
and theologian, for example, accused him of 
sacrificing the absolute to the purely relative 
in religion (Kant-Studien, 1924).

Troeltsch’s thought, never purely abstract, is 
always based on extensive knowledge of his­
torical and factual data. His work has been in­
fluential precisely in those aspects that reveal 
his dislike of very general terms of reference—  
in its pioneering study of small social units 
or groups, such as the family, the guild, and 
the individual state, church, or sect, and also 
in its advocacy of the comparative approach 
to religious studies. Within Protestantism, he 
made important contributions to the study of 
the genesis of Lutheranism and Calvinism and 
their differing social ethics and social impact. 
Here he was in close sympathy concerning the 
nature of Protestant ethics with his friend the 
German sociologist and economist Max We­
ber (1864-1920). Troeltsch was familiär with 
the Marxist approach to sociology and found 
its perspective on the socioeconomic substruc- 
ture of civilization exciting and superior to 
the then current Hegelian view of history as 
the forward march of an inevitable dialectical 
process. Yet he rejected Marxism in favour of 
a more flexible conception of the interaction 
of cultural, social, and economic factors. This 
preoccupation with the problems of histori­
cal relativity and what he called the logic of 
historical development found expression in a 
late but important work, Der Historismus und 
seine Probleme (1922; Historical Relatmsm 
and Its Problems).

Troeltsch had more than an academie inter­
est in social and political affairs. He was a 
member of the Baden Upper House during his 
years in Heidelberg, later, in Berlin, a member 
of the Prussian Landtag (the provincial legis­
lature), and, for a number of years, undersec- 
retary of state for religious affairs. Pondering
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the reasons, in the aftermath of World War I, 
for Germany’s disastrous estrangement from 
the ethical, political, and social thought of the 
Westem democracies, he put high on his list 
the glorification of the state at the expense of 
the rights and dignity of the individual.

A plan to visit England was frustrated by 
his death in 1923. The course of five lectures, 
which he was to have delivered in London 
and Oxford during March of that year, was 
published posthumously under a title that puts 
his work in perspective: Der Historismus und 
seine Überwindung (“Overcoming Historical 
Relativism”), a more revealing title than that 
of the English edition (Christian Thought: Its 
History and Application). Three volumes of 
Troeltsch’s collected works appeared toward 
the end of his life, a fourth being published 
after his death (Gesammelte Schriften, 4 vol., 
1922-25). They do not contain all his pub­
lished writings but those for which Troeltsch 
himself would have wished to be remembered.

(Ev.S.)
b i b l i o g r a p h y . A brief autobiography of 
Troeltsch, “Meine Bücher,” is included in vol. 
4 of his collected works, G e sa m m e lte  Schriften  
(1922-25); biographical material may be found 
in Walter Koehler, E rn st T roeltsch  (1941). A full 
bibliography and a list of Troeltsch’s works with 
translations are contained in B.A. Reist, T o w a rd  
a  T h eo lo g y  o f  In vo lvem en t: T h e  T h ou gh t o f  E rn st 
T roe ltsch  (1966). R.S. Sleigh, T h e S u ffic ien cy  o f  
C h r is tia n ity  (1923), is a useful book for the theo­
logically interested reader; also John Po well Clay- 
ton (ed.), E rn st T roe ltsch  a n d  th e  F u tu re  o f  T h eo l­
o g y  (1976), a collection of essays with an excellent 
bibliography. Troeltsch’s social philosophy is well 
presented in W.F. Kasch, D ie  S o z ia lp h ilo so p h ie  
von E rn s t T roe ltsch  (1963).
Trogir, Italian trau, port in Dalmatia, in 
the republic of Croatia, Yugoslavia, on an is­
land in the Adriatic Sea and connected by a 
bridge to the mainland and to the island of 
Ciovo. It was colonized as Tragurion by Syra- 
cusan Greeks c. 385 bc and became a part of 
the Eastem, or Byzantine, Empire in the 6th 
Century a d . Croatians, Normans, Venetians, 
and Bosnians were among miers of the region 
for the next 1,400 years, and Trogir became 
a part of the new Yugoslav state in 1920. 
Kamerlengo Castle and St. Mark’s tower sur­
vive from the Venetian period. The Cathedral 
of St. Lawrence, Gothic in style with Re­
naissance additions, is regarded as among the 
most beautiful in Dalmatia. The town is the 
site of one of Yugoslavia’s major shipbuilding 
yards. Pop. (1981 prelim.) mun., 19,856.
Troglodytidae (bird family): see wren.
trogon, any of about 35 bird species common 
to warm regions. Trogons, who constitute the 
family of Trogonidae, have the belly bright red 
to yellow in contrast with the dark chest and 
upperparts. In Africa and America, males are 
iridescent above; those of Asia lack the gloss 
but have a touch of pink or red on the head, 
chest, rump, or tail. Among the best-known 
species of the trogon family are the quetzals 
(genus Pharomachrus).

Most trogons are 24 to 46 centimetres (9V2 
to 18 inches) long, an exception being the re- 
splendent (or Guatemalan) quetzal, also called 
resplendent trogon (Pharomachrus mocino), 
which is about 125 cm (50 in.) long. The 
graduated tail, of 12 feathers, is carried closed 
(square-tipped) and typically has a black and 
white pattern on the underside (as in cuc- 
koos). The wings are rounded, legs short, feet 
weak. Uniquely, the second (inner) toe is fixed 
rearward. The bill is short, curved, and broad, 
with bristles at the base; in many species it 
is serrated. The eye is ringed with colourful 
bare skin. Trogons occur in the New World 
from the extreme southwestern United States 
and the West Indies to Argentina; through-
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out sub-Saharan Africa; and from India to 
Malaya and the Philippines. They are most 
abundant and varied in the American tropics. 
Most species live in hot lowland forests, but 
some are found in mountains.

Resplendent quetzal, or resplendent trogon 
(Pharomachrus mocino)
By courtesy of the Field Museum of Natural History, Chicago

Trogons are hole nesters: a natural cavity in 
a tree may be used, but some dig into rotten 
wood or into the arboreal nests of wasps or 
termites (eating larvae and ignoring stings). 
The two to five eggs are almost spherical 
and white or weakly tinted. Incubation takes 
2 to 3 weeks, and fledging occurs 2 to 3 ‘/2 
weeks later. Parental duties are fully shared. 
The quetzal, from Southern Mexico to Bo- 
liva, was the sacred bird of the ancient Mayas 
and Aztecs; today it is the national emblem 
of Guatemala (whose monetary unit is the 
quetzal). Long blue-green plumes cover the 
tail (which shows white beneath, in flight). 
The head, with rounded hairlike crest, and the 
breast are gold-green, the back blue with curly 
gold-tinged mantle, the belly red.
Trogus, Pompeius (fl. late Ist Century bc), 
Roman historian whose work, though not 
completely preserved, is important for Hel­
lenistic studies.

Trogus was a Vocontian Gaul from Gallia 
Narbonensis whose grandfather gained Ro­
man citizenship (and the name Pompeius) 
from Pompey and whose father was secretary 
to Julius Caesar. He wrote a zoological work, 
De animalibus, quoted by the elder Pliny, 
and a history, Historiae Philippicae, in 44 
books, so called because the Macedonian Em­
pire founded by Philip II is its central theme. 
This work treated the ancient kingdoms from 
Assyria and Persia to Macedonia and the 
Hellenistic monarchies, followed by Parthia, 
Rome under the kings, and Gaul and Spain. 
Trogus probably took the bulk of his material 
from the History of Kings of Timagenes, his

contemporary in Rome. In contrast to Livy’s 
tradition, his perspective is cosmopolitan and 
Greek, not patriotic and Roman. The original 
work is lost, but its character is preserved in 
Justin’s Epitome, the prologi (or summaries of 
books), and some fragments.
Troia (ancient city): see Troy.
Troick (Russian S.F.S.R.): see Troitsk.
troika (Russian: “three”), any vehicle drawn 
by three horses abreast, usually a sleigh with 
runners but also a wheeled carriage. The 
three-horse team is also known as a unicom 
team.

In Hungary and in Russia the troika, drawn 
by three horses and driven by an elegantly clad 
coachman, was once considered the ultimate 
status symbol. All three horses were lightly 
hamessed, with the leader, or middle one, be­
tween the shafts of the vehicle at a trot, while 
the two wheelers, or outside horses (pulling 
at slightly divergent angles in an array shaped 
like a fan) galloped—one furiously, the other 
coquettishly. Considerable care was taken in 
the harnessing of the animals to see that each 
performed at the desired gait. In this way the 
nobility made great and colourful ceremonial 
displays.
troilite, variety of the iron sulfide mineral 
pyrrhotite {q.v.).
Troilus, Trojan prince in Greek mythology, 
son of King Priam and Queen Hecuba of 
Troy. In Homer’s epic poem the Iliad, Troilus 
was killed before the action of Greece’s war 
with Troy began; non-Homeric legend records 
that he had been killed by the Greek hero 
Achilles. In medieval handlings of the Trojan 
story he was portrayed as the embodiment of 
an innocent young lover betrayed by a fickle 
girl who abandoned him for the Greek hero 
Diomedes. This story of Troilus’ unhappy pas­
sion appears to have been invented early in 
the 12th Century by Benoit de Sainte-Maure 
in a poem, Roman de Troie. Benoit called the 
girl Briseida, a name later modified by other 
writers to Cressida. The 14th Century saw two 
important treatments of the Troilus and Cres­
sida theme: Giovanni Boccaccio’s poem II 
filostrato (derived from Benoit and from the 
Historia destructionis Troiae of Guido delle 
Colonne) and Geoffrey Chaucer’s Troilus and 
Criseyde (based mainly on Boccaccio). Their 
story was also the subject of Shakespeare’s 
play Troilus and Cressida.
Trois Frères, Les, cave in southem France, 
discovered in 1914, containing an important 
group of monumental Late Paleolithic {c. 40,- 
000-c. 10,000 bc) paintings and engravings 
of the Franco-Cantabrian school, which flour- 
ished mainly in the limestone caves of central 
and southwestern France and northern Spain. 
The majority of these pictures of animals and 
half-animal, half-human figures, representing 
both major phases of Franco-Cantabrian art, 
the Aurignacian and the Magdalenian, are lo­
cated on the walls of a deep interior chamber 
called the sanctuary. lts entrance flanked by 
two lion’s heads, the sanctuary is filled with 
the overlapping figures of bison, stags, rein- 
deer, horses, and ibex, some 280 figures in all.

The most striking feature of the cave, how­
ever, is the prominent representation of hu­
man or half-human figures, a theme that is 
extremely rare in Franco-Cantabrian mural 
art. Scattered among the figures of animals are 
several figures that seem to represent human 
magicians or ritual dancers, shown with the 
heads and sometimes forequarters of bison. 
Also among the animals are small, distorted 
pictures of human faces that have been inter- 
preted as images of the souls of the animals. 
Finally, unique to the cave, is a painting with 
engraved outlines of an awesome sorcerer fig­
ure, half man and half stag; it dominates the 
mass of figures from a height of 13 feet (4

Painted and engraved figure of the “Sorcerer,” from 
the Magdalenian period at Les Trois Frères, Ariège, 
Fr.
J.D. Lajoux

metres) from the cave floor, with a clarity 
of composition unusual in Franco-Cantabrian 
art. The significance of the sorcerer is un­
known, but it probably represents some sort 
of Great Spirit, presiding over the figures of 
animals and dancers below; perhaps it is con­
ceived as the master of hunting and of animal 
fertility. The unusual dramatic conception of 
the sanctuary’s decoration may reflect magical 
ceremonies carried on in the chamber.
Trois-Rivières, English three rivers, city, 
seat of Trois-Rivières region, Southern Que­
bec province, Canada, on the north shore 
of the St. Lawrence River, at the mouth of 
the Sainte-Maurice. Founded in 1634 by the 
French explorer Samuel de Champlain and 
named for the three channels at the mouth 
of the Sainte-Maurice, midway between Mon­
treal and Quebec cities, it is one of the oldest 
settlements in Canada. The city has developed 
from a frontier outpost into a major indus­
trial centre and deepwater port. Hydroelectric 
power from Sainte-Maurice River plants and 
vast forest resources have helped it to be­
come one of the world’s largest producers of 
newsprint. Other manufactures include pulp, 
paper, textiles, clothing, electrical appliances, 
shoes, and rubber. Trois-Rivières is the seat 
of a Roman Catholic bishopric and the site 
of an Ursuline convent built in 1697. There 
are also three colleges in Trois-Rivières and a 
branch of the Quebec University. The Cana­
dian National Railway, several highways, an 
airport, and year-round ferry crossings on the 
St. Lawrence serve the city. Pop. (1981) 50,- 
466.
Troitsk, also spelled troick, city, Chelya- 
binsk oblast (administrative region), westem 
Russian Soviet Federated Socialist Republic, 
on the Uy River at the inflow of the Uvelka. 
Founded in 1743 as a fortress, it was char­
ternd in 1784. An agricultural centre for the 
adjacent steppes, it also has transport and in­
dustrial functions. A thermal power station 
and a nuclear power plant are located there. 
The city has colleges for medicine, agriculture, 
and teacher training. Pop. (1983 est.) 90,000.
Troitskosavsk (Russian S.F.S.R.): see
Kyakhta.
Troja (ancient city): see Troy.
Trojan horse, huge, hoilow wooden horse 
constmcted by the Greeks to gain entrance 
into Troy during the Trojan War. The horse 
was built by Epeius, master carpenter and



pugilist. The Greeks, pretending to desert the 
war, sailed to the nearby island of Tene- 
dos, leaving behind Sinon, who persuaded the 
Trojans that the horse was an offering to 
Athena that would make Troy impregnable. 
Despite the wamings of Laocoon and Cassan­
dra {qq.v.), the horse was taken inside. That 
night warriors emerged from it and opened 
the city’s gates to the returned Greek army. 
The story is told at length in Book II of the 
Aeneid and is touched upon in the Odyssey. 
The term Trojan horse has come to refer to 
subversion introduced from the outside.
Trojan planets, two groups of asteroids 
named for heroes of Greece and Troy in 
Homer’s Iliad. These minor planets revolve 
around the Sun in the Lagrangjan points 
of Jupiter’s orbit. These are positions where 
a small body can be held, by gravitational 
forces, at one point of an equilateral triangle

Jupiter’s orbit and the Trojan planets
From Sourcebook on the Space Sciences by Samuel Glasstone; 
Copyright ©  1965 by Litton Educational Publishing, Inc.

whose other points are occupied by Jupiter 
and the Sun. About 40 Trojan planets are 
known; Achilles, the first, was discovered 
by Max Wolf in 1906. Of the named Tro­
jans, Achilles, Hector, Nestor, Agamemnon, 
Odysseus, Ajax, Antilochus, Diomedes, and 
Menelaus are near the Lagrangian point 60° 
ahead of Jupiter. Patroclus, Priamus, Aeneas, 
Anchises, and Troilus are about 60° behind 
Jupiter.

The known Trojans undoubtedly rank among 
the larger asteroids but appear faint because 
of their great distance from the Earth. There 
are probably many smaller and even fainter 
members as yet undiscovered.
Trojan War, legendary conflict between the 
early Greeks and the people of Troy {q.v.) in 
westem Anatolia, dated by later Greek au­
thors to the 12th or 13th Century bc. It stirred 
the imagination of the ancient Greeks more 
than any other event in their history, and was 
celebrated in the Iliad and the Odyssey of 
Homer, as well as a number of other early 
works now lost, and frequently provided ma­
terial for the great dramatists of the Classical 
Age. It also figures in the literature of the Ro­
mans {e.g., Virgil’s Aeneid) and of later Euro­
pean peoples down to the 20th Century. In the 
traditional accounts, Paris, son of the Trojan 
king, ran off with Helen, wife of Menelaus of 
Sparta, whose brother Agamemnon then led 
a Greek expedition against Troy. The ensu- 
ing war lasted 10 years, finally ending when 
the Greeks pretended to withdraw, leaving be­
hind them a large wooden horse with a raid- 
ing party concealed inside. When the Trojans 
brought the horse into their city, the hidden 
Greeks opened the gates to their comrades, 
who then sacked Troy, massacred its men, 
and carried off its women. This version was 
recorded centuries later; the extent to which it 
reflects actual historical events is not known.
troll, in early Scandinavian folklore, giant, 
monstrous being, sometimes possessing magie 
powers. Hostile to men, trolls lived in castles 
and haunted the surrounding districts after 
dark. If exposed to sunlight they burst or 
tumed to stone. In later tales trolls often are 
man-sized or smaller beings similar to dwarfs

Troll, illustration from Norwegian Fairy Tales, by 
Peter Christen Asbjornsen and Jorgen Engebretsen 
Moe, 1895
By courtesy of the Folklore Society Library, University College, London; 
photograph, R.B. Fleming

and elves. They live in mountains, sometimes 
steal human maidens, and can transform 
themselves and prophesy. In the Shetland and 
Orkney islands, Celtic areas once settled by 
Scandinavians, trolls are called trows and ap­
pear as small malign creatures who dweil in 
mounds or near the sea. In the plays of the 
Norwegian dramatist Henrik Ibsen, especially 
Peer Gynt (1867) and The Master Builder 
(1892), trolls are used as symbols of destructive 
instincts. Trolls in modem tales for children 
often live under bridges, menacing travellers 
and exacting tasks or tolls.
Trolle, Gustav (Eriksson) (baptized Sept. 
21, 1488—d. 1535, Flensburg, Schleswig), 
Swedish archbishop who instigated the Stock­
holm Bloodbath of 1520—the mass executiön 
of 82 Swedish nobles and bishops who had 
fought against union with Denmark-Norway.

Trolle became archbishop of Sweden in 1514. 
As head of the council of state, he led the 
party favouring the election of King Christian 
II of Denmark-Norway as Swedish king. Op­
posing this course was Sten Sture the Younger, 
the Swedish regent, who succeeded in having 
Trolle deposed in 1517, inaugurating a period 
of civil war in which the Archbishop was im­
prisoned and his official estate destroyed.

In 1518 Christian II intervened with papal 
approval and had Trolle reinstated. By the au- 
tumn of 1520, after Sture’s death in battle, his 
followers recognized Christian II as king and 
were granted amnesty. At Trolle’s insistence, 
however, Christian had the party leaders tried 
and executed for heresy in November 1520 in 
the Stockholm Bloodbath. Resistance to Chris­
tian was immediately rekindled, and Trolle 
was forced to flee to Denmark. When Chris­
tian was deposed in 1523, Trolle joined him 
in exile and participated in his ill-fated efforts 
to regain his throne. In the last of these, the 
Count’s War (1533-36), Trolle was wounded 
and captured in the Battle of 0ksnebjerg (June 
1535). He died shortly thereafter.
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trolleybus, also called trackless trolley, 
vehicle operated on the streets on mbber tires 
and powered by electricity supplied from dis- 
tant generating stations by overhead wires.

In the late 1880s a number of small transit 
Systems were put into Operation using electric 
power supplied by the system of Leo Daft, of 
the United States, which used two overhead 
wires; electrical power was gathered by a small

939 Trollope, Anthony

carriage, or troller, running on the wires. The 
troller was carried on the vehicle by a bent 
piece called a bow or by a collapsible and ad- 
justable frame called a pantograph. The word 
trolley came from the little troller of Daft’s 
system. A number of trolley installations were 
made in England, particularly London, and 
in the United States, but they were quickly 
replaced by buses. In Belfast, N. Ire., how­
ever, the trolleys were retained almost entirely. 
In Europe, they were used particularly in 
Italy. Trolleys had the advantages of electric 
propulsion (more quiet Operation, avoidance 
of fumes, and faster acceleration) and could 
load passengers at the curb, but they were less 
flexible than the motor bus. See also streetcar.
Trollhättan, town, in the län (county) 
of Älvsborg, southwestem Sweden, north- 
northeast of Göteborg. It was incorporated as

Hydroelectric power station on the Göta älv (Göta 
River), Trollhättan, Swed.
Refot

a town in 1916. On the Göta älv (river), it 
was once famous for its imposing waterfalls. 
Although the falls are now hamessed for hy- 
droelectricity, they sometimes are reopened 
in the summer. Notable features of the town 
are the state-owned Olide and Hojum power 
stations, which are largely responsible for the 
power distribution in westem Sweden, and 
the Trollhätte Kanal (built 1793-1800), which 
connects Vänem (lake) with Göteborg and the 
North Sea, overcoming a difference in height 
of 107 ft (33 m) by means of locks. The town 
is dominated by manufacturing, with products 
ranging from heavy machinery to phosphates 
and plastics. Pop. (1984 est.) mun., 48,592.
Trollhätte Canal, waterway in Sweden, now 
part of the Göta Canal {q.v.).
trolling, method of fishing in which a lure or 
a bait is pulled behind a boat at varying speeds 
and depths of water according to the nature, 
habitat, and size of the fish being sought. 
Trolling is practiced in both freshwater and 
saltwater and with all kinds of craft; power 
boats to carry varied tackle and big-game gear 
are usually used at sea but also on inland wa­
ters, where legal. Trolling permits the fisher- 
man to cover a wide area. Trolling for sport is 
usually done at relatively low speeds and with 
strong rods having nylon lines and heavy reels. 
The fisherman sits facing the stem, sometimes 
in a specially equipped fighting chair. Troll 
lines are also used by trawler fishermen for 
commercial catches, principally salmon and 
tuna.
Trollope, Anthony (b. April 24, 1815, Lon­
don—d. Dec. 6, 1882, London), English nov­
elist whose populär success concealed until 
long after his death the nature and extent of 
his literary merit. A series of books set in the 
imaginary English county of Barsetshire re­
mains his best loved and most famous work,
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but he also wrote convincing novels of po­
litical life as well as studies that show great 
psychological penetration. One of his greatest 
strengths was a steady, consistent vision of the 
social structures of Victorian England, which 
he re-created in his books with unusual solid- 
ity.

Trollope grew up as the son of a sometime 
scholar, barrister, and failed gentleman farmer. 
He was unhappy at the great public schools 
of Winchester and Harrow. Adolescent awk- 
wardness continued until well into his 20s. 
The years 1834-41 he spent miserably as a 
junior clerk in the General Post Office, but he 
was then transferred as a postal surveyor to 
Ireland, where he began to enjoy a social life. 
In 1844 he married Rose Heseltine, an En- 
glishwoman, and set up house at Clonmel, in 
Tipperary. He then embarked upon a literary 
career that leaves a dominant impression of 
immense energy and versatility.

The Warden (1855) was his first novel of 
distinction, a penetrating study of the warden 
of an old people’s home who is attacked for 
making too much profit from a charitable 
sinecure. During the next 12 years Trollope 
produced five other books set, like The War­
den, in Barsetshire: Barchester Towers (1857), 
Doctor Thorne (1858), Framley Parsonage 
(1861), The Small House at Allington (1864), 
and The Last Chronicle of Barset (serially 
1866-67; 1867). Barchester Towers is the fun- 
niest of the series; Doctor Thorne perhaps the 
best picture of a social system based on birth 
and the ownership of land; and The Last 
Chronicle, with its story of the sufferings of 
the scholarly Mr. Crawley, an underpaid cu- 
rate of a poor parish, the most pathetic.

The Barsetshire novels excel in memorable 
characters, and they exude the atmosphere of 
the cathedral community and of the landed 
aristocracy.

In 1859 Trollope moved back to London, 
resigning from the civil service in 1867 and 
unsuccessfully standing as a Liberal parlia­
mentary candidate in 1868. Before then, how­
ever, he had produced some 18 novels apart 
from the Barsetshire group. He wrote mainly 
before breakfast at a fixed rate of 1,000 words 
an hour. Outstanding among works of that 
period were Orley Farm (serially, 1861-62; 
1862), which made use of the traditional plot 
of a disputed will, and Can You Forgive Her? 
(serially, 1864-65; 1865), the first of his polit­
ical novels, which introduced Plantagenet Pal- 
liser, later duke of Omnium, whose saga was 
to stretch over many volumes down to The 
Duke’s Children (serially, 1879-80; 1880), a 
subtle study of the dangers and difficulties of 
marriage. In the political novels Trollope is 
less concemed with political ideas than with 
the practical working of the system—with the 
mechanics of power.

In about 1869 Trollope’s last, and in some 
respects most interesting, period as a writer

Trollope, oil painting by S. Laurence, 
1865; in the National Portrait Gallery, 
London
By courtesy of the National Portrait Gallery, London

began. Tracés of his new style are to be found 
in the slow-moving He Knew He Was Right 
(serially, 1868-69; 1869), a subtle account of 
a rich man’s jealous Obsession with his inno­
cent wife. Purely psychological studies include 
Sir Harry Hotspur of Humblethwaite (serially, 
1870; 1871) and Kept in the Dark (1882). Some 
of the later works, however, were shärply satiri­
cal: The Eustace Diamonds (serially, 1871-73; 
1873), a study of the influence of money on 
sexual relationships; The Way We Live Now 
(serially, 1874-75; 1875), remarkable for its 
villain-hero, the financier Melmotte; and Mr. 
Scarborough’s Family (posthumously, 1883), 
which shows what can happen when the rights 
of property are wielded by a man of nihilistic 
temperament intent upon his legal rights.

Trollope’s final years were spent in the 
seclusion of a small Sussex village, where he 
worked on in the face of gradually diminish- 
ing popularity, failing health, and increasing 
melancholy. He was in London when he died, 
having been stricken there with paralysis.

C.P. Snow’s biography, Trollope: His Life 
and Art (1975), is particularly good on his 
government career and his gifts as a novelist.
tromba marina (musical instrument): see 
tmmpet marine.
Trombetas River, Portuguese rio trombe- 
tas, river in northwestem Para state, northern 
Brazil. Formed by the Poana, Anamu, and 
other headstreams flowing from the southem 
slope of the Serra Acaral on the Guyana bor­
der, the Trombetas meanders generally south­
ward for 470 mi (760 km). It forms several 
lakes, including Jamari and Erepecu, before 
joining the Amazon River upstream from Ób- 
idos. Only the lower course of the Trombetas 
is navigable; elsewhere falls and rapids inter- 
mpt the river flow.
trombone, French trombone, German po­
saune, brass wind musical instrument 
sounded by lip Vibration against a cup mouth- 
piece. It has an extendable slide that can 
increase the length of the instrument’s tub- 
ing. The slide thus performs the function of 
the valves on other brass instmments. From

(Top) Modern Bb-F trombone; (bottom) tenor 
trombone (sackbut) by Jörg Neuschel, Nürnberg, 
1557, in the Anthony Baines Collection
By courtesy of (top) Conn Corporation, Oak Brook, III., (bottom) Anthony 
Baines; photograph, Universal Lens-Craft

the 19th Century, some trombones have been 
made with valves, but their use was never 
universal.

The trombone is a 15th-century develop­
ment of the tmmpet and, until about 1700, 
was known as the sackbut (q.v ). Like a tmm­
pet, it has a cylindrical bore flared to a bell, 
lts mouthpiece is larger, however, suited to 
its deeper musical register, and is parabolic 
in cross section, like a cornet. The slide is 
composed of two parallel and stationary inner 
tubes, thickened at their lower ends, and two 
movable outer tubes. The two sets of tubes are 
telescoped in and out by a cross stay manip- 
ulated by the player’s right hand. The other 
half of the trombone, the bell joint, passes 
over the player’s left shoulder, counterbalanc- 
ing the weight of the slide. Its bend usually 
incorporates a tuning slide.

The most common form is the tenor trom­
bone in Bb, sounding an octave lower than 
the Bb tmmpet. With the slide drawn in (first 
position), the notes of the harmonie series

of the Bb below the bass staff are avail­
able: Bb,-Bb-f-bb-d'-f'-ab' (approximately)- 
bb'-c"-d", etc. Shifting the slide a few inches 
to the second position allows the harmonie 
series of A, a semitone lower, to be sounded. 
Further extensions of the slide progressively 
lower the key of the instmment to E (sev- 
enth position). A chromatic (12-note) scale is 
thus available from E below the bass staff, the 
highest note of the range being determined by 
the player’s ability.

Many orchestral instmments are Bb-F trom­
bones. These have an F attachment consisting 
of a coil of extra tubing placed in the loop 
of the bell. A rotary valve actuated by the 
player’s left thumb connects this attachment 
to the main tube, thus lowering the pitch of 
the instmment by a fourth. The scale can 
then be extended down to C, the additional 
low notes being known as fundamentals, or 
“pedals.” Trombones vary in bore. The older 
bore, no wider than that of a tmmpet, was 
largely superseded by medium and large bores 
with wider bells, reaching 9lh  inches (24 
centimetres) in diameter. The widest bores 
are made for playing bass trombone parts. 
The mid-20th-century vogue of the trombone 
as a virtuoso instmment in dance music is 
mainly associated with a Bb tenor instmment 
of medium-large bore, but most larger dance 
and jazz orchestras include a bass trombone 
in the section.

Trombones of the 16th Century differ from 
20th-century models in little but narrow bells 
and details of craftsmanship. They were ex- 
tensively used in polyphonic (many-voiced) 
music and were built in alto, tenor, and bass 
sizes, the treble part being supplied by the cor- 
nett—a wooden, lip-vibrated instmment with 
finger holes. The old arrangement survives in 
the trombone trio of classical orchestration, 
the parts being written in the old alto, tenor, 
and bass vocal clefs. In brass bands the tenor 
trombone is written in the treble clef to sound 
an octave lower.
Tromp, Cornelis (Maartenszoon) (b. Sept. 
9, 1629, Rotterdam—d. May 29, 1691, Am­
sterdam), Dutch admiral, second son of 
Maarten Tromp. He commanded a series of 
actions against England, France, and Sweden.

After serving as a lieutenant of his father’s 
ship in 1645, Cornelis became a captain in 
1649. He fought the North African pirates in 
the Mediterranean (1650) and the British in 
the First Anglo-Dutch War. After taking part 
in the Battle of Leghorn (1653) against the En­
glish, he was made a rear admiral. He always 
showed a strong need for independent action 
and found pleasure in a fiery battle. In 1654 
he fought the Algerians and in 1656 sailed to 
the Baltic to take part in the First Northern 
War (1655-60) between Sweden and Poland. 
In 1663 he was appointed commander of the 
Dutch fleet in the Mediterranean.

Some years of inactivity followed before he 
retumed to the fleet as vice admiral (1665)

Cornelis Tromp, detail of an oil painting by Sir Peter 
Lely and Willem van de Velde; in the Nederlandsch 
Historisch Scheepvaart Museum, Amsterdam
By courtesy of the Nederlandsch Historisch Scheepvaart Museum, 
Amsterdam



during the Second Anglo-Dutch War. In 1666 
he was promoted to lieutenant admiral of the 
Admiralty of the Maas and made commander 
in chief of the Dutch fleet; but, when Adm. 
Michiel de Ruyter retumed from the West 
Indies, the older and more experienced officer 
was given Tromp’s commission, which caused 
understandable bittemess on Tromp’s part. In 
1666 he switched to the Admiralty of Ams­
terdam and soon came into conflict with de 
Ruyter. A more serious conflict arose in July 
1666 after de Ruyter blamed his defeat by 
the English on the lack of assistance received 
from Tromp. This led to the withdrawal of 
Tromp’s commission as lieutenant admiral, 
after which he left the navy.

In 1673 Prince William III of Orange was 
able to reconcile de Ruyter with Tromp, who 
was a well-known sympathizer of the House of 
Orange. He was restored as lieutenant admiral 
of the Admiralty of Amsterdam and fought 
with de Ruyter in the battles of Schoon- 
eveld and Kijkduin in the same year. After 
the Treaty of Westminster (1674), between 
England and the Netherlands, he cruised the 
French coast and then, contrary to his in- 
structions, sailed off to the Mediterranean on 
an expedition that was unsuccessful. He was 
censured by the Admiralty.

In 1676 Tromp became commander in chief 
of a combined Danish-Dutch fleet that op­
erated against Sweden and stayed in Danish 
service until 1678. Afterward he helped the 
Elector of Brandenburg to recover the island 
of Rügen from Sweden. He then retumed to 
Holland and in 1691 received command of 
the fleet as lieutenant admiral general of the 
republic; but, being ill, he did not sail and 
soon died. He had been made a baronet by 
Charles II of England and a count by the King 
of Denmark.
b i b l i o g r a p h y . A. Hallema, C o rn elis  M aerten s-  
zo o n  T rom p, 1 6 2 9 -1 6 9 1  (1942); J.C.M.
Warnsinck, T w a a lf  d o o r lu ch tig e  zeeh e ld en  (1941), 
contains a brief biography; Van v loo tvoogden  en 
zeeslagen  (1940), treats Tromp’s activities in the 
Mediterranean and in the Third Dutch War.
Tromp, Maarten (Harpertszoon) (b. April 
23, 1598, Breille, Holland—d. Aug. 9, 1653, at 
sea off Terheijde, near Scheveningen), Dutch 
admiral, the highest ranking sea commander 
(from 1636) under the stadholder during the 
Dutch wars with Spain and England during 
the first half of the 17th Century. His victory 
over the Spanish in the Battle of the Downs 
(1639) signalled the passing of Spain’s power 
at sea.

At the age of nine, he sailed with his father, 
Harpert Maartenszoon, the captain of a small

Maarten Tromp, engraving by Cornelis Danckerts de 
Ry, 1639
By courtesy of the Nederlandsch Historisch Scheepvaart Museum, 
Amsterdam

man-of-war. When his father changed to the 
merchant fleet, Maarten accompanied him, 
but in 1609 the ship was taken by an English 
pirate, his father was killed, and Maarten was 
forced to serve the pirate captain for two years. 

After his retum to Holland, he rejoined the 
navy in 1617 and took part in a successful

expedition against Algerian pirates. In 1619 
he left the navy to sail with a merchant fleet 
to the Mediterranean, but in 1621 he feil once 
more into the hands of pirates. Set free after 
a year, he became a lieutenant in the Dutch 
navy. In 1621 the Twelve Years’ Tmce be­
tween the Netherlands and Spain expired, and 
it became necessary to prepare the fleet for 
war. In 1624 Tromp received his first com­
mission as a captain, and five years later he 
commanded the flagship against pirates from 
Ostend. In 1634 he again left the navy, but 
in 1636 he retumed and was soon appointed 
lieutenant admiral of Holland, at that time the 
highest post in the navy under the stadholder, 
who was also the admiral general of the repub­
lic. In February 1639, he defeated a fleet of 
Dunkirk privateers; he then met a large Span­
ish armada that was transporting some 13,000 
Spanish recruits to Flanders. Commanded by 
Adm. Antonio de Oquendo and several other 
experienced captains, the fleet consisted of 45 
warships and 30 merchantmen hired as troop- 
ships. When Tromp spotted the armada off 
Beachy Head on Sept. 15, 1639, he had only 
13 vessels at his command; his other detach- 
ments were cruising in the Strait of Dover and 
off Dunkirk. Five more Dutch ships arrived 
the next day, and the Dutch captains decided 
to give battle. After six hours of fighting, 
the armada—overcrowded with recmits who 
accounted for an extremely high number of 
casualties—withdrew to repair damages. The 
next day no action could take place for lack 
of wind, but the Dutch were reinforced by 
a Zeeland squadron, and, in the early morn- 
ing of September 18, Tromp attacked the 
Spaniards in the Strait of Dover. In the af- 
temoon Oquendo withdrew into the neutral 
roadstead of the Downs. Tromp, after taking 
in fresh supplies of gunpowder at Calais, soon 
followed him there, only to be separated from 
him by an English squadron under the com­
mand of Sir John Penington. By October 10 
the Dutch fleet was strong enough to challenge 
the Spaniards, and on October 21 Tromp at­
tacked Oquendo, and Penington’s efforts at 
protection were of little avail. In the Battle 
of the Downs, the armada was completely 
defeated, suffering severe losses in both ships 
and manpower. Tromp was knighted by Louis 
XIII in 1640 and by Charles I in 1642 when 
he visited Dover to escort Queen Henrietta 
Maria and Princess Mary to Holland.

Tromp’s main task during the next years 
was action against the Dunkirk pirates who 
continued to attack the Dutch merchant fleet. 
In 1646 Tromp helped the French capture 
Dunkirk, after which the Order of St. Michael 
was conferred upon him. After the Peace 
of Westphalia in 1648, which concluded the 
Thirty Years’ War, the activities of the Dutch 
navy diminished until, in 1651, growing pri- 
vateering between Scandinavia and Gibraltar 
made it necessary to reinforce the neglected 
fleet and to protect maritime trade. Relations 
with England became increasingly strained 
after the Navigation Act (1651), which was 
passed to restrict Dutch trade with British 
possessions, while much resentment was also 
caused by the English claim to sovereignty 
over the seas.

A skirmish with Adm. Robert Blake off 
Dover in May 1652 resulted in the First An­
glo-Dutch War, which marked a crisis in the 
rivalry between England and the Netherlands 
as carriers of world trade. Although Tromp 
was unable to stir the English admirals to ac­
tion later in the year—for which he was cen­
sured by the Dutch authorities, who even kept 
him from his command for some months—he 
defeated Blake off Dunge Ness in December. 
But the English fleet was superior to the Dutch; 
Tromp was unable to continue his successes 
and lost the three-day battle between Portland 
and Calais (March 1653), as well as the Battle 
of Gabbard in June. Tromp was killed in the 
battle off Terheijde near Scheveningen.
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b i b l i o g r a p h y . M.G. de Boer, T ro m p  en d e  
D u in k erk e rs  (1949); C.R. Boxer (ed.), T h e  Jou r­
n a l o f  M a a r te n  H a rp er ts zo o n  T ro m p  A n n o  1 639  
(1930), a translation of the original manuscript 
with introduction; “M.H. Tromp, 1598-1653,” 
T h e M a r in e r ’s  M irro r, 40:33-54 (1954), an excel­
lent survey of Tromp’s life with useful bibliog­
raphy; F. Graete, D e  k a p ite in s ja ren  van M a er ten  
H a rp er ts zo o n  T rom p . B ew erk t d o o r  M . S im o n  
T h o m a s  (1938), treats the period of Tromp’s life 
from 1624 until 1634; J.K. Oudendijk, M a erten  
H a rp er ts zo o n  T rom p , 2nd ed. (1952), is still the 
best biography available but without source indi- 
cations.
trompa (musical instrument): see hom.
trompe l’oeil (French: “deceive the eye”), in 
painting, the representation of an object with 
such verisimilitude as to deceive the viewer 
concerning the material reality of the object. 
This idea appealed to the ancient Greeks who 
were newly emancipated from the conven­
tional stylizations of earlier art. Zeuxis, for ex­
ample, reportedly painted such realistic grapes 
that birds tried to eat them. The technique 
was also populär with Roman muralists. Al­
though trompe l’oeil never achieved the status 
of a major artistic aim, from the early Renais­
sance on, European painters occasionally fos- 
tered illusionism by painting false frames out 
of which the contents of a still life or portrait 
appeared to Spill, or by creating window-like 
images suggesting actual openings in the wall 
or ceiling.

In Italy in the 15th Century an inlay work 
known as intarsia was used on choir stalls and 
in sacristies, frequently as trompe l’oeil views 
of cupboards with different articles seen upon 
the shelves through half-open doors. In Amer­
ica the 19th-century still-life painter William 
Hamett became famous for his card-rack 
paintings, on which are depicted various cards 
and clippings with such verisimilitude that the 
viewer becomes convinced that they can be 
lifted off the painted rack. In the late 20th 
Century, muralist Richard Haas painted the 
exteriors of entire buildings in trompe 1’oeil, 
primarily in Chicago and New York City. 
Aaron Bohrod was one of the foremost 20th 
Century practitioners of small-scale trompe 
l’oeil.

Where the same name may denote a person, 
place, or thing, the articles will be found 

in that order

Troms, fylke (county), extreme northern Nor­
way, entirely situated north of the Arctic Cir­
cle. It has a very rugged and indented coastline 
facing the Norwegian Sea (west), and there 
are many large offshore islands. Part of Hin- 
noya, Norway’s largest permanently inhabited 
island, is in the fylke. To the south and east it 
adjoins Sweden and a small projection of Fin­
land. Troms has an area of 10,021 sq mi (25,- 
954 sq km). Of the coastline’s many Qords, the 
largest is Lyngenfjorden. The fylke is mainly 
mountainous; much of its interior supports 
only livestock raising (sheep and goats). Along 
the coast and on the islands, fishing is domi­
nant. The city of Tromso, in the north central 
part, is the county seat and an Arctic seaport.

There are no railroads in the fylke, and 
the road network is poorly developed because 
of the sparse population and rough terrain. 
Communications are by coastal shipping and 
internal air services (Bardu and Tromso air- 
fields) and locally by bus and boat. Pop. (1983 
est.) 147,709.
Tromso, town and seat of Troms fylke 
(county), northern Norway. It is located on 
Tromsoy (island) just west of the Norwegian 
mainland and in the geographical region of 
Nord-Norge. Because it is located well north
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of the Arctic Circle, the sun is visible con­
tinuously from late May to late July. The 
town was established around 1250 and re­
ceived its town charter in 1794. By the end 
of the 19th Century, it had become a major 
Arctic trade centre from which many Arctic 
expeditions originated. During World War II 
it served briefly as the seat of Norwegian gov­
ernment. Tromso has Norway’s major Arctic 
fishery, sealing, and shipping facilities, and 
local industry deals mainly with storing and 
processing fish. It is the home of the Institute 
of Meteorology, a university, and a geological 
observatory. The Tromso Museum contains 
maritime exhibits and Norwegian and Lapp 
folklore displays. Pop. (1983 est.) mun., 47,- 
322.
trona, an evaporite mineral, hydrated sodium 
bicarbonate [Na3H (C03)2 • 2H20], occasion­
ally encountered as a saline lake deposit or 
evaporation product and as an efflorescence 
on arid soil. Usually associated with natron, 
thermonatrite, halite, and gypsum, it occurs 
near Memphis, in the Lower Nile Valley; 
widely in the soda lakes of Africa, the Ar­
menian S.S.R., Iran, and the westem United 
States; and in the alkali deserts of Mongolia 
and Tibet. For detailed physical properties, 
see carbonate mineral (table).
Trondelag, geographical region, central Nor­
way, surrounding Trondheimsfjorden. lts area 
of 15,978 sq mi (41,383 sq km) embraces 
the counties of Nord-Trondelag and Sor- 
Trondelag. The region is very mountainous, 
with only small strips of lowlands along the 
coast, fjords, and interior river valleys. The 
coastline is rugged and cut by many fjords, 
the main one being Trondheimsfjorden (q.v.), 
which extends about 80 mi (130 km) in­
land. Much of the coast is protected by off­
shore islands, and many lakes dot the interior 
mountains. The largest river in the region, the 
Namsen, flows through Namdalen (valley) in 
the north, while the Nordland Railway and 
highway, which link northern and southem 
Norway, also traverse the valley.

The major population and commercial cen­
tre of the region is the port of Trondheim 
(q.v.), third largest city in Norway and the ad-» 
ministrative centre of Sor-Trondelag; Steinkjer 
(q.v.; the administrative centre of Nord-Tron­
delag), Namsos, and Levanger are other im­
portant towns. Lumbering, fishing, farming, 
manufacturing, shipping, and mining are the 
basis of the regional economy. Tourism is also 
important, especially in Trondheim and all 
along Trondheimsfjorden. Trondelag is often 
considered a part of the larger Nord-Norge 
region. Pop. (1983 est.) 371,730.
Trondheim, historie port, third largest city 
of Norway, and seat of Sor-Trondelag fylke 
(county), central Norway. It lies on a sheltered

Nidaros Cathedral as seen across the Nidelva (river), 
Trondheim, Nor.
Toni Schneiders

peninsula on the Southern shore of the deeply 
indented Trondheimsfjorden at the mouth of 
the Nidelva (river), 23 mi (37 km) southeast 
of the Norwegian Sea.

It was founded in 997 by King Olaf I Trygg- 
vason as the village of Kaupangr; he built 
a church and a royal residence, Kongsgärd, 
there. The city gained importance as a pil- 
grimage centre, spurred by the legend of the 
miraculous preservation of the body of King 
Olaf II Haraldsson (later St. Olaf), who had 
been buried there after his death in battle at 
nearby Stiklestad (1030). The first church was 
built on the site of Olaf’s grave in 1075; the 
present edifice, Nidaros Cathedral (12th-14th 
Century; in Norman-Gothic style), is one of 
the finest churches in Scandinavia. It has fre­
quently been damaged and rebuilt; the latest 
reconstruction, begun in 1869, is still incom­
plete. The bishopric of Nidaros was formed in 
1152.
During the next 200 years the city prospered 

as a trade and shipping centre but declined 
after the German Hanseatic merchants gained 
control of northern Europe’s trade and made 
Bergen their chief port. The city continued to 
wane until the late 19th Century; its wooden 
buildings have been devastated by fire no less 
than 15 times in the last 500 years. It suf­
fered major damage in the 17th-century wars 
with Sweden. Trondheim’s modem expansion 
dates from 1877, when the first rail link with 
Oslo was completed. In 1921 a second, more 
direct rail line was finished.

Trondheim is now a major land and sea 
transport link of Norway, connecting the more 
densely settled south with the far-northem re­
gions. It is also a manufacturing centre (metal 
and paper products, bricks and tiles, textiles); 
food processing (especially fish) is important. 

The cathedral is a national shrine and the tra­
ditional coronation place for Norway’s kings, 
although Olaf V omitted the ceremony on his 
succession to the throne in 1957. Other impor­
tant sites are Erkebispegärden (the archbish- 
op’s residence); Stiftsgärden (royal residence; a 
huge all-wooden structure); museums of natu­
ral history, industrial arts, music, folklore, and 
art; the Church of Our Lady, Munkholmen 
monastery; and the Kristiansten Fortress. The 
seat of the Royal Norwegian Society of Sci­
ences (1760) is in Trondheim, as is the Norwe­
gian Institute of Technology (1900; achieved 
university status 1970).

The city has undergone changes in name and
(1964) expanded its boundaries considerably. 
Kaupangr, the original village, was renamed 
Nidaros (“estuary of the Nid River”) in 1016; 
the name was changed to Trondhjem in the 
16th Century, back to Nidaros in 1930, and, 
after Opposition by the populace, back to 
Trondheim (reformed spelling) in the follow­
ing year. Pop. (1983 est.) mun., 134,652.
Trondheimsfjorden, fjord, in the Norwegian 
Sea, indenting the coasts of Sor-Trondelag and 
Nord-Trondelag fylker (counties), west central 
Norway. Extending some 80 mi (130 km) in­
land, it serves as a natural boundary between 
northern and southem Norway. Trondheims­
fjorden branches into many smaller fjords, the 
most important being Orkedalsfj orden in the 
Southwest, Strindfjorden and Äsenfjorden in 
the east, and Beitstadfj orden in the northeast; 
it also has some islands, of which Ytteroy, 
near its head, is the largest. The fjord is bor- 
dered by a narrow strip of rich agricultural 
land that quickly gives way to steep moun­
tains. Trondheim, the major export city for 
the area and third largest city in Norway, lies 
along the Southern shore of the fjord; the town 
of Verdalsora is situated at its head.
Troödos Mountains, mountain range in 
southem Cyprus beginning immediately in­
land from Cape Amauti. It rises to its highest 
point at Mt. Olympus, or Khionistra (6,401 
ft [1,951 m]), about 35 mi (56 km) Southwest

of Nicosia, and gradually descends to narrow 
coastal strips on the south and west and to the 
central lowlands on the north. The Troödos is 
a massif of eroded igneous rock dissected by 
steep valleys covered with stands of pine, cy- 
press, dwarf oak, and cedar, now protected as 
state forests; its peaks are snow clad from De­
cember to March. Since Roman times, copper 
has been mined; chrome and asbestos are also 
extracted. Most of the island’s rivers descend 
from its heights. Pano Platres (3,950 ft) and 
Prodhromos (4,900 ft) are populär resorts.
troparion, short hymn or stanza sung in 
Greek Orthodox religious services. The word 
probably derives from a diminutive of the 
Greek tropos (“something repeated,” “man­
ner,” “fashion”), with a possible analogy to 
the Italian ritornello (“refrain”; diminutive 
of ritorno, “retum”). Since the 5th Century, 
troparion also has designated brief phrases in- 
serted after psalm verses.

Troparia vary in length from one or two 
verses to long poems. After the introduction of 
the kontakion, a type of sung religious poetry, 
into Byzantium in the 6th Century, individual 
kontakion stanzas were often called troparia. 
So also, from the 8th Century, were stanzas of 
another sung religious form, the kanon. The 
early troparion was also called stichëron (prob­
ably from stichos, “verse”); and a very brief 
refrain may have been called syntomon (“con- 
cise,” “brief”). Other designations of troparia 
reflect their liturgical position, manner of 
performance, or content. Heöthinon (“in the 
moming”) refers to the 11 hymns used only 
in the moming office; hypakoê (from “to res­
pond”) was originälly a responsorial hymn 
(having soloist-chorus altemation); katabasia 
(from “to descend”) refers to the singing of an 
ode by left and right choirs descending from 
their stalls and singing in the ipiddle of the 
church; theotokion, from Theotokos (Mother 
of God), is a type of hymn relating to the 
Virgin Mary; and staurotheotokion relates to 
the Virgin standing at the foot of the cross. 
There are also troparia for specific feasts and 
others that recur several times during the 
church year. In modem practice most troparia 
are recited, although a few are still chanted. 
One that has retained a special place in the 
liturgy is “Ho Monogenës” (“The Only Be- 
gotten Son”), believed to have been written 
by the Byzantine emperor Justinian I (reigned 
527-565). See also Byzantine chant.
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trope, in medieval church music, melody, ex- 
plicatory text, or both added to a plainchant 
melody. Tropes are of two general types: 
those adding a new text to a melisma (section 
of music having one syllable extended over 
many notes); and those inserting new music, 
usually with words, between existing sections 
of melody and text.

Troping was rooted in similar practices in 
the ancient Byzantine liturgy and arose in the 
West, probably in France, by the 8th Century. 
The custom reached the musically important 
Swiss monastery of Saint Gail by the 9th Cen­
tury and soon became widespread throughout 
Europe. It was abolished in the 16th Century 
by the Council of Trent.

Two important medieval musical-literary 
forms developed from' the trope: the liturgi­
cal drama and the sequence (qq.v.). A troped 
chant is sometimes called a farced (i.e., inter- 
polated) chant.
trophic level, step in a nutritive series, or 
food chain, of an ecosystem. The organisms 
of a chain are classified into these levels 
on the basis of their feeding behaviour. The 
first and lowest level contains the producers,



green plants. The plants or their products are 
consumed by the second-level organisms—the 
herbivores, or plant eaters. At the third level, 
primary camivores, or meat eaters, eat the 
herbivores; and at the fourth level, secondary 
camivores eat the primary camivores. These 
categories are not strictly defined, as many 
organisms feed on several trophic levels; for 
example, some camivores also consume plant 
materials or carrion and are called omnivores, 
and some herbivores occasionally consume 
animal matter. A separate trophic level, the 
decomposers or transformers, consists of or­
ganisms such as bacteria and fungi that break 
down dead organisms and waste materials into 
nutrients usable by the producers.
trophy (from Greek tropaion, from trope, 
“rout”), in ancient Greece, memorial of vic­
tory set up on the field of battle at the spot 
where the enemy had been routed. It consisted 
of captured arms and Standards hung upon a 
tree or stäke in the semblance of a man and 
was inscribed with details of the battle along 
with a dedication to a god or gods. After a 
naval victory, the trophy, composed of whole 
ships or their beaks, was laid out on the near­
est beach. To destroy a trophy was regarded 
as a sacrilege since, as an object dedicated to 
a god, it must be left to decay naturally. The

Trophy of Augustus at La Turbie, Fr. 7 -6  b c

Caisse Nationale des Monuments Historiques, Paris

Romans continued the custom but usually 
preferred to construct trophies in Rome, with 
columns or triumphal arches serving the pur- 
pose in imperial times. Outside Rome, there 
are remains of huge stone memorials, once 
crowned by stone trophies, built by Augustus 
in 7/6 bc at La Turbie (near Nice, Fr.) and 
by Trajan c. ad 109 at Adamclisi in eastern 
Romania.
tropic bird, any member of three seabird 
species that constitute the family Phaethonti- 
dae (order Pelicaniformes). Tropic birds are 
characterized by pairs of Streaming central tail 
feathers, which may be as long as the bird’s 
body. Sailors call them marlin-spikes and bo- 
sun birds. Tropic birds have satiny white 
plumage, sometimes tinged with pink or or­
ange, and black markings across the eyes and 
on the wings. They nest in island colonies, 
usually on cliffs, and plunge into the water 
for fish or squid. The single grayish-speckled 
egg, laid on bare ground, is incubated by both 
parents for about a month; the young are fully 
fledged about 10 weeks later.

Largest of the three species is the red-tailed 
tropic bird, Phaethon rubricauda (to 50 cen­
timetres [20 inches], excepting the red Stream­
ers), of the Indian and Pacific oceans.
Tropic of Cancer: see Cancer and Capricom, 
Tropics of.
Tropic of Capricorn: see Cancer and Capri­
com, Tropics of.
tropicai cyclone, severe atmospheric distur- 
bance in the tropicai oceans between latitudes 
of approximately 5° and 30° in both hemi- 
spheres. These storms are characterized by 
very low atmospheric pressures in the calm, 
clear centre of a circular stmcture of rain,

cloud, and very high winds. In the westem At­
lantic and the Caribbean they are called hurri- 
canes; in the westem Pacific, typhoons; and in 
westem Australia, willy-willies (if the surface 
winds exceed 117 kilometres [73 miles] per 
hour).

A brief treatment of tropicai cyclones fol­
lows. For füll treatment, see macropaedia: 
Climate and Weather.

Tropicai cyclones are cyclonic whirls 80 to 
800 kilometres (50 to 500 miles) in diameter; 
the winds near the centre form an almost circu­
lar vortex with a slight in ward motion toward 
the centre near the ocean surface. Because 
of the Earth’s rotation, the vortex circulation 
is clockwise in the Southern Hemisphere and 
counterclockwise in the Northern. The areal 
extent of tropicai cyclones is small compared 
with storms outside the tropics, but the Vio­
lence of the weather within the disturbed zone 
is usually far greater. Sustained winds in ex­
cess of 160 kilometres (100 miles) per hour 
are common near the centre, and winds twice 
that strong have occurred. Very close to the 
centre of mature cyclones, however, the winds 
drop abruptly from their extreme maximum 
to light breezes or even to complete calm. This 
central circular calm area bears the name eye 
of the storm and has an average diameter of 
24 kilometres (15 miles). The lowest sea-level 
pressures on Earth occur in or near the eye of 
a hurricane.

All tropicai storms develop over water that 
is warm enough to supply appreciable quanti­
ties of vapour to the air. Most storms develop 
along the equatorial convergence zone, where 
the trade winds of both hemispheres meet. 
This zone changes position with the seasons, 
penetrating to about latitude 15° N between 
July and October and to latitude 10°-15° 
S from January to March or April. These 
months represent the principal cyclone sea­
sons of the respective hemispheres. The for­
mation of the storms is most frequent farthest 
from the Equator, where the Coriolis effect 
(clockwise or counterclockwise rotation due to 
the rotation of the Earth) is greater (the effect 
is zero at the Equator).

As the warm water evaporates, moist air is 
carried aloft, where it condenses, releases la­
tent heat, and is warmed further. This warm­
ing strengthens the updraft, and a low-pressure 
area is created in the lower atmosphere. Sur­
rounding air moves into this low-pressure re­
gion and feeds the updraft. The Coriolis effect 
causes the developing storm to spiral, and it 
continually draws energy from the condensa­
tion of lifted water vapour. After several days 
of intensification, this process produces a ma­
ture traveling cyclone.

Dissipation of the storms over the tropicai 
oceans is rare. When removed from their 
oceanic moisture source, however, they lose 
intensity; even passage over smaller islands of 
the tropics can result in great reductions in 
strength.
tropicai medicine, medical science applied 
to diseases that occur primarily in countries 
with tropicai or subtropical climates. Tropicai 
medicine arose during the 19th Century when 
physicians charged with the medical care of 
colonists and soldiers first encountered in­
fectious diseases unknown in the temperate 
European climate. Several major advances in 
the control of tropicai diseases occurred in the 
last quarter of the 19th Century. Sir Patrick 
Manson showed that the parasite that caused 
filariasis was transmitted by mosquito bites. 
Other tropicai diseases were also soon shown 
to be spread by mosquitoes, including malaria 
in 1898 and yellow fever in 1900. Within a few 
years the role of the tsetse fly in transmitting 
sleeping sickness, the sand fly in kala-azar, the 
rat flea in plague, the body louse in epidemie 
typhus, and the snail in spreading schistoso- 
miasis were also discovered. Most early ef­
forts to control tropicai diseases involved such
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measures as the rigorous draining of swamps 
and other mosquito-breeding areas. These and 
other environmental measures continue to be 
among the most effective available, although 
the introduction of new antibiotics has also 
had an impact on some common tropicai dis­
eases.

The destructive social and economie effects 
of tropicai diseases soon caused the research 
emphasis to shift from clinical practitioners 
in the tropics to organized research institutes 
in Britain and other colonizihg countries. Na­
tional and international commissions were or­
ganized by the colonial powers to eradicate 
plague, malaria, cholera, yellow fever, and 
other common tropicai conditions, at least 
from areas in which Europeans lived and 
worked. The first schools devoted to the study 
of tropicai medicine were founded in England 
in 1899, and many others soon followed. 
Following the achievement of independence 
by most former colonies in the 1960s, those 
nations’ independent govemments took over 
most research and prevention efforts, though 
continuing to receive help from the World 
Health Organization and from their mother 
countries as well.
tropicai rain forest: see rain forest.
tropicai splenomegaly (disease): see kala- 
azar.
tropicai Sprue, an acquired disease charac­
terized by the small intestine’s impaired ab- 
sorption of fats, vitamins, and minerals. Its 
cause is unknown; infection, parasite infesta- 
tion, vitamin deficiency, and food toxins have 
been suggested as possible causes. It is found 
primarily in the Caribbean, southeast Asia, 
India, and areas in which polished rice is a 
staple food. Sprue often attacks middle-aged 
adults and is commonly caused by bacterial 
contämination of the small intestine, which in 
tum is responsible for inadequate fat digestion 
and absorption.

The onset of the disease is insidious. In the 
initial phase complaints include fatigue, weak- 
ness, loss of appetite, severe vomiting, dehy- 
dration, and numerous bulky, frothy, greasy, 
light-coloured stools. In infants and children, 
sometimes weeks or months elapse before a 
typical pattem is revealed. Often profound 
behavioral changes occur, as temper and irri- 
tability altemate with timidity and withdrawal 
signs. Notable is the sad, fretful facial expres­
sion of youngsters so afflicted. The second 
stage follows in three to six months with 
prominent weight loss, inflamed and painfully 
fissured tongue, fissures of the mouth lining, 
and swelling and scaling of the lips accom­
panied by changes in the comea (hyperker- 
atosis). If the disease progresses to the third 
stage, severe anemia and imbalance of pro­
tein (e.g., albumins, globulins) and electrolytes 
(e.g., sodium, potassium, and chlorine in so­
lution) may precipitate total debilitation.

Dramatic improvement occurs after admin- 
istering folie acid, a Chemical of the vitamin 
B complex found in leafy vegetables and 
liver and also produced synthetically. Tropicai 
sprue is to be distinguished from celiac disease 
(q.v.), which is also called nontropical spme.
tropism, response or orientation of a plant 
or certain lower animals to a stimulus that 
acts with greater intensity from one direc­
tion than another. It may be achieved by 
active movement or by structural alteration. 
Forms of tropism include phototropism (re­
sponse to light), geotropism (response to 
gravity), chemotropism (response to partic­
ular substances), hydrotropism (response to 
water), thigmotropism (response to mechan­
ical Stimulation), traumatotropism (response 
to wound lesion), and galvanotropism, or elec- 
trotropism (response to electric current). Most



Tropites 944

tropic movements are orthotropic; i.e., they 
are directed toward the source of the stimulus. 
Plagiotropic movements are oblique to the di­

rection of stimulus. Diatropic movements are 
at right angles to the direction of stimulus.
Tropites, genus of extinct cephalopods (ani­
mals similar to the modem squid and octopus 
but with an external shell) found as fossils in 
marine rocks of the Upper Triassic (the Tri­
assic Period began 225,000,000 years ago and 
lasted 35,000,000 years). Because of its nar­
row time range, Tropites is a good index fossil 
(useful for Stratigraphie correlations). Tropites

Tropites
By courtesy of the trustees of the British Museum (Natural History); 
photograph, Imitor

is characterized by a distinctive, easily recog- 
nizable, globular shell within a central keel.
troposphere, lowest region of the atmo­
sphere, bounded by the Earth beneath and the 
stratosphere above, with its upper boundary 
being the tropopause, about 10-13 kilometres 
(6-8 miles) above the Earth’s surface. The 
troposphere is marked by decreasing tempera­
ture with height and is distinguished from the 
overlying stratosphere by the nearly constant 
temperature with height of the latter region. 
Most of the clouds and weather Systems are 
contained within the troposphere.
Troppau (Czechoslovakia): see Opava.
Troppau, Congress of (October-December 
1820), meeting of the Holy Alliance powers, 
held at Troppau in Silesia (modern Opava, 
Czech.), at which the Troppau protocol, a 
declaration of intention to take collective 
action against revolution, was signed (Nov. 
19, 1820). Attended by Francis I of Austria, 
Alexander I of Russia, and Frederick William

III of Pmssia, their foreign ministers, and ob­
servers from Britain and France, the congress 
decided to intervene in Naples against the 
democratie revolution there (July 1820). Hav­
ing excluded France and Britain from its 
talks, it also adopted a protocol, generally

asserting that States having undergone revolu- 
tions would be excluded from the European 
alliance, that the allied powers would not rec- 
ognize illegal changes in such States, and that 
the powers would use force to restore them to 
the alliance. Austria, Russia, and Pmssia then 
invited the King of the Two Sicilies to attend 
a congress at Laibach to determine the con­
ditions of the intervention in Naples. Britain 
and France, however, refused to accept the 
protocol, demonstrating the division between 
the eastern and western members of the Quin- 
tuple Alliance and seriously weakening it.
Trossachs, The, tourist area in the highlands 
of Central region, Scotland. In populär usage 
the name is applied to the mgged country 
extending west of Callander to Loch Katrine 
but strictly refers to that part of the glen be­
tween Loch Achray and the lower end of Loch 
Katrine. Much of its Victorian fame derived 
from the poet William Wordsworth’s tour in 
1804 and the novelist Sir Walter Scott’s de­
scription in The Lady of the Lake and Rob 
Roy. Since 1919 the mountainsides have been 
extensively planted with conifers.
trot, two-beat gait of a horse in which the 
feet are lifted and strike the ground in diago­
nal pairs—the right hind and left fore almost 
simultaneously; then the left hind and right 
fore. As the horse springs from one pair of 
legs to the other, twice in each stride all of its 
legs are off the ground at once.

If a rider is astride a trotting horse, he either 
sits in his saddle and is bumped as the horse 
springs, or rises to the trot, to allow more 
weight to bear on the stirmps when one or 
the other of the diagonal pairs of legs leaves 
the ground. This latter action, termed posting, 
reduces the impact of the trot on both rider 
and horse. Trotters are also tried in harness 
racing.

An extended trot, unlike a collected gait, al- 
lows the head and neck of the horse to extend 
forward. The passage, or elevated trot, and 
the piaffer, or trot in place, are variations of 
the three-gaited or collected trot. For record 
times, see Sporting Record: Horse racing.
Trotsky, Leon, byname of l e v  d a v i d o v i c h  
b r o n s t e i n  (b. Nov. 7 [Oct. 26, old style], 
1879, Yanovka, Ukraine, Russian Empire—d. 
Aug. 20, 1940, Coyoacan, near Mexico City), 
Communist theorist and agitator, a leader in 
Russia’s October Revolution in 1917 and later 
commissar of foreign affairs and of war in

the Soviet Union (1917-24). In the struggle 
for power following Lenin’s death, however, 
Joseph Stalin emerged as victor, while Trotsky 
was removed from all positions of power and 
later exiled (1929). He remained the leader of 
an anti-Stalinist Opposition abroad until his 
assasination by a Stalinist agent.
Early life, education, and revolutionary ca­

reer. Trotsky’s father, David Bronstein, was 
a farmer of Russified Jewish background who 
had settled as a colonist in the steppe region, 
and his mother, Anna, was of the educated 
middle dass. He had an older brother and 
sister and two siblings who died in infancy. 
At the age of eight, he was sent to school 
in Odessa, where he spent eight years with 
the family of his mother’s nephew, a liberal 
intellectual. When he moved to Nikolayev in 
1896 to complete his schooling, he was drawn 
into an underground Socialist circle and in­
troduced to Marxism. After briefly attending 
the University of Odessa he retumed to Niko­
layev to help organize the underground South 
Russian Workers’ Union.

In January 1898, Bronstein was arrested for 
revolutionary activity and spent four and a 
half years in prison and in exile in Siberia (dur­
ing which time he married his co-conspirator 
Aleksandra Sokolovskaya and fathered two 
daughters). He escaped in 1902 with a forged 
passport bearing the name Trotsky, which he 
adopted as his revolutionary pseudonym. His 
wife remained behind, and the Separation be­
came permanent. Trotsky made his way to 
London, where he joined the group of Rus­
sian Social-Democrats working with Vladimir 
Ulyanov (Lenin) on the revolutionary news­
paper Iskra (“The Spark”).

At the Second Congress of the Russian 
Social-Democratic Workers’ Party, held in 
Brussels and London in July 1903, Trotsky 
sided with the Menshevik faction—advocating 
a democratie approach to Socialism—against 
Lenin and the Bolsheviks. Shortly before this, 
in Paris, Trotsky had met and married Na- 
talya Sedova, by whom he subsequently had 
two sons, Lev and Sergey.

Upon the outbreak of revolutionary distur- 
bances in 1905, Trotsky retumed to Rus­
sia. He became a leading spokesman of the 
St. Petersburg Soviet (council) of Workers’ 
Deputies when it organized a revolutionary 
strike movement and other measures of de- 
fiance against the tsarist government. In the 
aftermath, Trotsky was jailed and brought 
to trial in 1906. While incarcerated Trotsky 
wrote one of his major works, “Results and 
Prospects,” setting forth his theory of perma­
nent revolution.

In 1907, after a second exile to Siberia, Trots­
ky once again escaped. He settled in Vienna 
and supported himself as a correspondent in 
the Balkan Wars of 1912-13. At the outbreak 
of World War I, Trotsky joined the majority 
of Russian Social-Democrats who condemned 
the war and refused to support the war effort 
of the tsarist regime. He moved to Switzerland 
and then to Paris. His anti-war stance led to

T rotsky
H. Roger-Viollet
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By courtesy of (left) D. Dennison, Dartmouth College, Hanover, N.H.; photograph, (right) Gérard



his expulsion from both France and Spain. 
He reached New York City in January 1917, 
where he joined the Bolshevik theoretician 
Nikolay Bukharin in editing the Russian-lan- 
guage paper Novy Mir (“The New World”).

Leadership in the Revolution of 1917. 
Trotsky hailed the outbreak of revolution in 
Russia in February (March, N S.) as the open­
ing of the permanent revolution he had pre­
dicted. He reached Petrograd in mid-May and 
assumed the leadership of a left-wing Menshe- 
vik faction. Following the abortive July Days 
uprising, Trotsky was arrested in the crack- 
down on the Bolshevik leadership carried out 
by Aleksandr Kerensky’s liberal government. 
In August, while still in jail, Trotsky was for­
mally admitted to the Bolshevik Party and 
was also elected to membership on the Bol­
shevik Central Committee. He was released 
from prison in September and shortly after- 
ward was elected chairman of the Petrograd 
Soviet of Workers’ and Soldiers’ Deputies.

When fighting was precipitated by an inef- 
fectual government raid early on November 
6 (October 24, O.S.), Trotsky took a leading 
role in directing countermeasures for thé so­
viet, while reassuring the public that his Mili­
tary Revolutionary Committee meant only to 
defend the Congress of Soviets. Governmen­
tal authority crumbled quickly, and Petrograd 
was largely in Bolshevik hands by the time 
Lenin reappeared from the underground on 
November 7 to take direct charge of the Rev­
olution and present the Congress of Soviets 
with an accomplished fact when it convened 
next day.

Trotsky continued to function as the mil­
itary leader of the Revolution when Keren- 
sky vainly attempted to retake Petrograd with 
loyal troops. He organized and supervised the 
forces that broke Kerensky’s efforts at the Bat­
tle of Pulkovo on November 13. Immediately 
afterward, he joined Lenin in defeating pro­
posals for a coalition government including 
Mensheviks and Socialist Revolutionaries.
Role in Soviet government. As foreign com- 

missar, Trotsky’s first charge was to implement 
the Bolsheviks’ program of peace by calling 
for immediate armistice negotiations among 
the warring powers. Germany and its allies 
responded, and in mid-December peace talks 
were begun at Brest-Litovsk, though Trotsky 
continued vainly to invite support from the 
Allied govemments. In January 1918, Trotsky 
entered into the peace negotiations person- 
ally and shocked his adversaries by turning 
the talks into a propaganda forum. He then 
recessed the talks and retumed to Petrograd 
to argue against acceptance of Germany’s 
annexationist terms, even though Lenin had 
meanwhile decided to pay the German price 
for peace and thus buy time for the Soviet 
state. Between Lenin’s position and Bukhar- 
in’s outright call for revolutionary war, Trots­
ky proposed the formula “no war, no peace.” 
When the Germans resumed their offensive 
in mid-Febmary, the Bolshevik Central Com­
mittee was compelled to make a decision; 
Trotsky and his followers abstained from the 
vote, and Lenin’s acceptance of the German 
terms was endorsed.

Following the conclusion of the Treaty of 
Brest-Litovsk, Trotsky resigned as foreign 
commissar, turning the office over to Georgy 
Chicherin, and was immediately made com­
missar of war, theretofore a committee re­
sponsibility. As war commissar, Trotsky faced 
the formidable task of building a new Red 
Army out of the shambles of the old Russian 
Army and preparing to defend the Commu­
nist government against the imminent threats 
of civil war and foreign intervention. Trotsky 
chose to concentrate on developing a small 
but disciplined and professionally competent 
force. His abandonment of the revolutionary 
ideal of democratization and guerrilla tac- 
tics prompted much criticism of his methods 
among other Communists. He was particu­

larly criticized for recruiting former tsarist of­
ficers (“military specialists”) and putting them 
to work under the supervision of Communist 
military commissars. Trotsky’s military poli­
cies were resisted unsuccessfully by a coalition 
of ultraleft purists and rival party leaders, no­
tably Stalin, with whom Trotsky had an acri- 
monious clash over the defense of the city of 
Tsaritsyn (later Stalingrad, now Volgograd). 
Trotsky’s approach was, however, vindicated 
by the success of the Red Army in turning 
back attacks by the anti-Communist White 
armies in 1918 and 1919.

With the triumph of the Communist forces 
and the end of the Russian Civil War in 1920, 
Trotsky, retaining his office as commissar of 
war, tumed his attention to the economie 
reconstruction of Russia. He first proposed 
a relaxation of the stringent centralization of 
War Communism to allow market forces to 
operate. Rejected in this, he endeavoured to 
apply military discipline to the economy, us­
ing soldiers as labour armies and attempting 
to militarize the administration of the trans­
portation system.

During the Civil War and War Communism 
phase of the Soviet regime, Trotsky was clearly 
established as the number-two man next to 
Lenin. He was one of the initial five mem­
bers of the Politbüro when that top Commu­
nist Party policy-making body was created in 
1919. In intellectual power and administrative 
effectiveness, he was Lenin’s superior and did 
not hesitate to disagree with him but he lacked 
facility in political manipulation to win party 
decisions. Trotsky took a prominent part in 
the launching of the Comintern in 1919 and 
wrote its initial manifesto.

In the winter of 1920-21 widespread dis- 
sension broke out over the policies of War 
Communism, not only among the populace 
but among the party leadership as well. The 
point at issue in the controversy was the fu­
ture role of the trade unions. The utopian left 
wing wanted the unions to administer indus­
try; Lenin and the cautious wing wanted the 
unions confined to supervising working con­
ditions; Trotsky and his supporters tried to 
reconcile radicalism and pragmatism by visu- 
alizing administration through unions repre­
senting the central state authority.

The crisis came to a head in March 1921, 
with agitation for democracy within the party 
on the one hand and armed defiance repre­
sented by the naval garrison at Kronshtadt on 
the other. At this point Trotsky sided with 
Lenin, commanding the forces that suppressed 
the Kronshtadt Rebellion and backing the 
suppression of open factional activity in the 
party. Trotsky accepted Lenin’s retreat from 
ideal communism in favour of the New Eco­
nomie Policy, including his conventional view 
of the trade unions. This degree of accord, 
however, did not prevent Trotsky from losing 
a substantial degree of political influence at 
the lOth Party Congress in March 1921.

The struggle for the succession. When Lenin 
was stricken with his first cerebral hemor­
rhage in May 1922, the question of eventual 
succession to the leadership of Russia became 
urgent. Trotsky, owing to his record and his 
charismatic qualities, was the obvious candi­
date in the eyes of the party rank and file, but 
jealousy among his colleagues on the Polit­
büro prompted them to combine against him. 
As an alternative, the Politbüro supported the 
informal leadership of the troika composed of 
Zinovyev, Lev Kamenev, and Stalin.

In the winter of 1922-23 Lenin recovered 
partially and turned to Trotsky for assistance 
in correcting the errors of the troika, partic­
ularly in foreign trade policy, the handling 
of the national minorities, and reform of the 
bureaucracy. In December 1922, waming in 
his then secret “Testament” of the danger of a 
split between Trotsky and Stalin, Lenin char­
acterized Trotsky as a man of “exceptional 
abilities” but “too far-reaching self-confidence
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and a disposition to be too much attracted by 
the purely administrative side of affairs.” Just 
before he was silenced by a final stroke in 
March 1923, Lenin invited Trotsky to open 
an attack on Stalin, but Trotsky chose to bide 
his time, possibly contemplating an alliance 
against Zinovyev. Stalin moved rapidly to 
consolidate his hold on the Central Commit­
tee at the 12th Party Congress in April 1923.

By fall, alarmed by inroads of the secret police 
among party members and efforts to weaken 
his control of the war commissariat, Trotsky 
decided to strike out against the party leader­
ship. In October he addressed a wide-ranging 
critique to the Central Committee, stressing 
especially the violation of democracy in the 
party and the failure to develop adequate eco­
nomie planning, Reforms were promised, and 
Trotsky responded with an open letter detail- 
ing the direction they should take. This, how­
ever, served only as the signal for a massive 
propaganda counterattack against Trotsky and 
his supporters on grounds of factionalism and 
opportunism. At this critical moment Trots­
ky feil ill of an undiagnosed fever and could 
take no personal part in the struggle. Because 
of Stalin’s organizational Controls, the party 
leadership easily won, and the “New Course” 
controversy was terminated at the 13th Party 
Conference in January 1924 (the first substan- 
tially stage-managed party assembly) with the 
condemnation of the Trotskyist Opposition as 
a Menshevik-like, illegal factional deviation. 
Lenin’s death a week later only confirmed 
Trotsky’s isolation. Convalescing on the Black 
Sea coast, Trotsky was deceived about the date 
of the funeral, failed to retum to Moscow, 
and left the scene to Stalin.

Attacks on Trotsky did not cease. When 
the 13th Party Congress, in May 1924, re- 
peated the denunciations of his violations of 
party discipline, Trotsky vainly professed his 
belief in the omnipotence of the party. The 
following fall he took a different tack in his 
essay The Lessons of October 1917, linking 
the Opposition of Zinovyev and Kamenev to 
the October Revolution with the failure óf the 
Soviet-inspired German Communist uprising 
in 1923. The party leadership replied with a 
wave of denunciation, counterposing Trotsky- 
ism to Leninism, denigrating Trotsky’s role in 
the Revolution, and denouncing the theory of 
permanent revolution as a Menshevik heresy. 
In January 1925 Trotsky’s was removed from 
the war commissariat.

Early in 1926, following the split between 
the Stalin-Bukharin leadership and Zinovyev- 
Kamenev group and the denunciation of the 
latter at the 14th Party Congress, Trotsky 
joined forces with his old adversaries Zinovyev 
and Kamenev to résumé the political offen­
sive. For a year and a half this “United Op­
position” grasped at every opportunity to put 
its criticisms before the party membership, 
despite the increasingly severe curbs being 
placed on such discussion. Again they stressed 
the themes of party democracy and economie 
planning, condemned the leadership’s conces- 
sions to bourgeois elements, and denounced 
Stalin’s theory of “Socialism in one country” 
as a pretext for abandoning world revolution.

The response of the leadership was a rising 
tide of official denunciation, supplemented 
by an anti-Semitic whispering campaign. In 
October 1926 Trotsky was expelled from the 
Politbüro and a year later he and Zinovyev 
were dropped from the Central Committee. 
After an abortive attempt at ä demonstration 
on the lOth anniversary of the Revolution, 
the two were expelled from the party.

Exile and assassination. In January 1928, 
Trotsky and his principal followers were exiled 
to remote parts of the Soviet Union, Trotsky 
himself being assigned to Alma-Ata in Central 
Asia. In January 1929 Trotsky was banished
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from the territory of the Soviet Union. He was 
initially received by the government of Turkey 
and domiciled on the island of Prinkipo. He 
plunged into literary activity there and com­
pleted his autobiography and his history of the 
Russian Revolution. In 1933 Trotsky secured 
permission to move to France. After Hitler’s 
victory in Germany, Trotsky gave up the 
hope of reforming the Communist Interna­
tional and called on his followers to establish 
their own revolutionary parties and form a 
Fourth International. This movement (whose 
American branch was the Socialist Workers’ 
Party) proved to be little more than a shadow 
organization, although a small founding con­
ference was officially held in France in 1938.

In 1935 Trotsky was compelled to move to 
Norway, and in 1936, under Soviet pressure, 
he was forced to seek asylum in Mexico, where 
he settled at Coyoacän. He was represented as 
the principal conspirator, in absentia, in the 
treason trials of former Communist Opposi­
tion leaders held in Moscow (1936-38). The 
evidence of treasonable plotting, however, was 
later proven to be fictitious.

Trotsky was the object of two assassination 
attempts, presumably by Stalinist agents. The 
first, a machine gun attack on his house, failed. 
The second, by Ramón Mercader, a Spanish 
Communist who had won the confidence of 
the Trotsky household, was successful. The 
Soviet government disclaimed any responsi­
bility, and the ax murderer was sentenced to 
the maximum 20-year term under Mexican 
law.
Assessment. Trotsky was undoubtedly the 

most brilliant intellect brought to promi- 
nence by the Russian Revolution, outdistanc- 
ing Lenin and other theoreticians both in the 
range of his interests and in the imaginative- 
ness of his perceptions. He was an indefati- 
gable worker, a rousing public speaker, and 
a decisive administrator. On the other hand, 
Trotsky was not successful as a leader of 
men, partly because he allowed his brilliance 
and arrogance to antagonize the lesser lights 
in the Communist movement. Perhaps he fa- 
tally compromised himself when he became 
a Bolshevik in 1917, subordinating himself to 
Lenin’s leaderhip and accepting the methods 
of dictatorship that he had previously con­
demned.

Had Trotsky won the struggle to succeed 
Lenin, the character of the Soviet regime 
would almost certainly have been substan- 
tially different, particularly in foreign policy, 
cultural policy, and the extent of terroristic 
repression. Trotsky’s failure, however, seems 
almost inevitable considering his own quali- 
ties and the conditions of authoritarian rule 
by the Communist Party organization.

(R.V.D./Ed.)
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Trotskyism, a Marxist ideology based on 
the theory of permanent revolution first ex- 
pounded by Leon Trotsky (1879-1940), one 
of the leading theoreticians of the Russian 
Bolshevik Party and a leader in the Russian 
Revolution. Trotskyism was to become the 
primary theoretical target of Stalinism (q.v.) in 
Russian Communist circles in the 1920s and 
1930s.
Trotsky’s theory of “permanent revolution” 

held that, historically, an economie system 
had to be seen as a world system rather than 
a national one. All national economie devel­
opment was affected by the laws of the world 
market, even though such regional factors as 
location, population, available resources, and 
pressure from surrounding countries made the 
rate of development different in each country. 
Thus, in Trotsky’s view, the Russian Revolu­
tion, to be permanently successful, would have 
to depend on revolutions in other countries, 
particularly in western Europe. His theory 
also emphasized the hegemony of the working 
dass over the revolutionary dass because of 
their strategie position in industry and other 
advanced sectors of the economy.

Counterposed to Trotsky’s ideas of perma­
nent revolution was “Socialism in one coun­
try,” an attitude of national self-sufficiency and 
self-centredness that became Stalin’s watch- 
word in 1924. It declared a world economie 
system as a combination of national Systems, 
so that Socialism could be built in any single 
country without dependence on other revolu­
tions.

The development of the Soviet Union’s pro­
ductive forces was controlled by the Commu­
nist Party, which in the 1920s was becoming 
increasingly bureaucratized. Trotsky in 1924 
launched an attack on the bureaucracy, the 
so-called Bolshevik Old Guard. He called for 
more democracy outside and within the party, 
which meant more dependence on the rank 
and file workers at their plants and within the 
party cells. He opposed the conception of a 
monolithic party and called for more freedom 
for various trends of thought as long as they 
adhered generally to the party program.

Stalin, after consolidating his power, exiled 
Trotsky and other opponents in 1929. There­
after, Trotskyists intensified their attack on 
the Soviet bureaucracy—calling it “Bonapar- 
tist,” meaning a rule based on the dictatorship 
of one man—and developed the concept of a 
“degenerated workers’ state,” a state in which 
the means of production have been national- 
ized but in which a bureaucratie regime rules.

With the rise of Fascism in Germany in 
the early 1930s and the Subordination of the 
Comintern (see International, Third) to Stalin, 
Trotskyists advocated a “united front” with 
the trade unions to fight Fascism and the 
development of a Trotskyist Fourth Interna­
tional (see International, Fourth) to replace 
the Comintern.

After Trotsky’s murder in Mexico in 1940 by 
Stalin’s agent Ramon Mercader, a small Trots­
kyist movement continued to exist. However, 
Trotskyism has since become a loose generic 
term for extreme revolutionary doctrines of 
various kinds, whose advocates are united 
only in their Opposition to the “bourgeois” 
Soviet form of Communist rule.
Trotter, Wilfred (Batten Lewis) (b. Nov. 
3, 1872, Coleford, Gloucestershire, Eng.—d. 
Nov. 25, 1939, Blackmoor, Hampshire), sur- 
geon and sociologist whose writings on the 
behaviour of man in the mass popularized the 
phrase herd instinct. A surgeon at University 
College Hospital, London, from 1906, and

professor of surgery there from 1935, Trotter 
held the office of honorary surgeon to King 
George V from 1928 to 1932. In the history 
of surgery he is especially noted for his work 
on the regeneration of sensory nerves in the 
skin.

As early as 1908 Trotter began to publish 
articles on herd behaviour and its predictabil- 
ity in gregarious animals, including man. His 
Instincts of the Herd in Peace and War (1916; 
2nd ed., 1919, reissued 1953) was written dur­
ing World War I and revised in the light of 
wartime socio-psychological developments.
Trotti, Joachim-Jacques: see La Chétardie, 
Joachim-Jacques Trotti, marquis de.
trotting, horse racing event in which Stan- 
dardbred horses drawing sulkies compete. See 
harness racing.
troubadour, lyric poet of Southern France, 
northern Spain, and northern Italy, writing in 
the langue d ’oc of Provence; the troubadours, 
flourished from the late 1 lth to the late 13th 
Century. Their social influence was unprece- 
dented in the history of medieval poetry. 
Favoured at the courts, they had great freedom 
of speech, occasionally intervening even in the 
political arena, but their great achievement 
was to create around the ladies of the court an 
aura of cultivation and amenity that nothing 
had hitherto approached. Troubadour poetry 
formed one of the most brilliant schools that 
ever flourished, and it was to influence all 
later European lyrical poetry.

The word troubadour is a French form de­
rived ultimately from the Occitanian trobar, 
“to find,” “to in vent.” A troubadour was thus 
one who invented new poems, finding new 
verse for his elaborate love lyrics. Much of the 
troubadours’ work has survived, preserved in 
manuscripts known as chansonniers (“song- 
books”), and the rules by which their art was 
governed are set out in a work called Leys 
d ’amors (1340). The verse form they used 
most frequently was the canso, consisting of 
five or six stanzas with an envoy. They also 
used the dansa, or balada, a dance song with 
a refrain; the pastorela, telling the tale of the 
love request by a knight to a shepherdess; the 
jeu parti, or débat, a debate on love between 
two poets; the alba, or morning song, in which 
lovers are wamed by a night watchman that 
day approaches and that the jealous husband 
may at any time surprise them. Other forms 
were frameworks for a lyrical conversation 
between two or more persons discussing, as a 
rule, some point of amorous casuistry or mat­
ters of a religious, metaphysical, or satirical 
character.

Troubadour songs, put to music, are mono- 
phonic (consisting solely of unharmonized 
melody) and comprise a major extant body of 
medieval secular music. Somewhat fewer than 
300 melodies survive. Set to a remarkable va­
riety of poems, they display a certain consis- 
tency of style yet are far more varied than was 
once suspected. Some of the melodies were 
composed by the poets themselves. The Pro­
vengal “life” of the troubadour Jaufré Rudel 
States that he wrote many songs “with fine 
melodies but poor texts.” Evidently the writer 
thought the melodies were by Jaufré and that 
his distinction lay therein.

Many of the melodies, however, were not 
by the poet. According to a contemporary 
account, Raimbaut de Vaqueyras wrote his 
famous poem “Kalenda maya” (“The Calends 
of May ”) to a dance tune played by some vielle 
(fiddle) players at Montferrat (now Monfer- 
rato, Italy). At least four troubadour songs are 
based directly on Latin sacred melodies. Sev­
eral troubadour melodies are slightly different 
in form fróm the poem to which they are at­
tached, and it must be assumed that these were 
originally composed for another poem, per­
haps in another language. Conversely, many 
troubadour melodies were appropriated from



songs in French and German. Even when a 
melody was written expressly for its poem, it 
is possible that the poet devised it with the 
help of a more experienced musician. Most 
of the poems have attributions, for the poets 
valued their originality. For the music, how­
ever, anonymity was the rule; authorship was 
a subsidiary consideration.
Troubles, Council of, byname council of
BLOOD, Dutch RAAD VAN BEROERTEN, Or 
BLOEDRAAD, Spanish TRIBUNAL DE LOS RE- 
VOLTOSOS, Or TRIBUNAL DE SANGRE (1567—
74), special court in the Low Countries orga­
nized by the Spanish govemor, the Duke of

“The Council of Troubles” (“The Council of Blood”), 
engraving, 1567
By courtesy of the Rijksmuseum, Amsterdam

Alba, which initiated a reign of terror against 
all elements suspected of heresy or rebellion. 
Alba’s dispatch to the Netherlands at the head 
of a large army in the summer of 1567 had 
been occasioneel by a violent, iconoclastic out- 
burst by the growing minority of Calvinists. 
His council, which was composed of loyal 
Netherlands magnates and Spanish officials 
(who actually controlled it), condemned thou­
sands to death or imprisonment without due 
process of law. The purpose of the council, 
in addition to enforcing adherence to Ro­
man Catholicism, was to put an end to the 
particularism of the Low Countries stemming 
from traditional privileges, rights, and cus­
toms, which had served as an impediment to 
absolutist control by Philip II of Spain.

The Council of Troubles’ first victims were 
magnates and lesser nobles who had, in 1566, 
petitioned Margaret, duchess of Parma, Alba’s 
predecessor, for a relaxation of religious per- 
secution against Protestants. In the wake of 
the unlawful arrest of two magnates, counts 
Egmond and Hoome (both later executed), 
thousands of nobles and Calvinists fled abroad, 
to retum in 1568 as the “Beggars” (Geuzen), 
the guerrilla, privateering “shock troops” of 
the Netherlands’ revolt against Spain (1568- 
1609). The estates and property of all who 
were condemned were declared forfeit and feil 
to the treasury of the central government.

Alba used the council to intimidate the 
citizenry, especially the town and provincial 
govemments, into accepting his scheme for a 
general, permanent 10 percent sales tax—the 
Tenth Penny—which would give the central 
government financial independence and thus 
break the particularism of the Netherlands. 
Announced in March 1569, though the mea­
sure was not to go into effect until 1571, 
the Tenth Penny caused general discontent; 
all provincial and local officials who balked 
at the tax were arrested, tortured, and impris­
oned. A general pardon—excluding the more 
zealous rebels—was enacted in 1570, but the 
Tenth Penny proposal united Catholics and 
Calvinists against Spain and breathed life into 
the rebellion. The Council of Troubles disap­
peared with the departure of Alba, who left 
the Netherlands in 1573. The council was 
abolished the following year.
Troubles, Time of, Russian smutnoye vre- 
mya, period of political crisis that followed

the demise of the Rurik dynasty (1598) and 
ended with the establishment of the Romanov 
dynasty (1613), in the state of Museovy. Dur­
ing this period foreign intervention, peasant 
uprisings, and the attempts of pretenders to 
seize the throne threatened to destroy the state 
itself and caused major social and economic 
disruptions, particularly in the southem and 
central portions of the state.

The Time of Troubles was preceded by a se­
ries of events that contributed to the country’s 
instability. In 1598 Fyodor, the last in the line 
of the Rurik dynasty, died; he was succeeded 
as tsar of Russia by his brother-in-law Boris 
Godunov. Boris was faced with problems of 
famine (1601-03), boyar Opposition, and the 
challenge of a Polish-supported pretender to 
the throne, the so-called False Dmitry, who 
claimed to be Dmitry, half-brother of the late 
tsar and legitimate heir to the throne. (The 
real Dmitry had died in 1591.) Boris was 
able to maintain his regime, but when he 
died (April 1605), a mob favouring the False 
Dmitry killed Boris’ son and made “Dmitry” 
tsar (June 1605).

The boyars, however, soon realized that they 
could not control the new tsar, and they assas- 
sinated him (May 1606), placing the powerful 
nobleman Vasily Shuysky on the throne. This 
event marked the beginning of the Time of 
Troubles. Although Shuysky was supported 
by the wealthy merchant dass and the boyars, 
his rule was weakened by a series of revolts, 
the most important of which was a peasant 
rebellion led by the former serf Ivan Isayevich 
Bolotnikov in the southem and eastem sec­
tions of the country. Shuysky also had to 
contend with many new pretenders, particu­
larly the Second False Dmitry, who was sup­
ported by the Poles, small landholders, and 
peasants. Claiming to have escaped assassina- 
tion in 1606 and recognized by the wife of 
the First False Dmitry as her husband, the 
new Dmitry established a camp at Tushino 
(1608) and besieged Moscow for two years. 
A group of boyars, including the Romanovs, 
joined him at Tushino, forming a govern­
ment there that rivalled Shuysky’s. While el­
ements of “Dmitry’s” army took control of 
the northern Russian provinces, Shuysky bar- 
gained with Sweden (then at war with Poland) 
for aid. The arrival of Swedish mercenary 
troops caused “Dmitry” to flee from Tushino. 
Some of his supporters retumed to Moscow; 
others joined the Polish king Sigismund III, 
who declared war on Muscovy in response to% 
the Swedish intervention and in September* 
1609 led an army into Russia and defeated 
Shuysky’s forces (June 1610).

Disappointed with Shuysky, the Muscovites 
deposed him; and the conservative boyars, 
fearing the rule of “Dmitry,” whose sup­
porters desired radical social changes, agreed 
(August 1610) to accept the compact already 
made between Sigismund and the boyars who 
had been at Tushino, named Wladyslaw (son 
of the Polish king) tsar-elect, and welcomed 
Polish troops into Moscow. “Dmitry,” how­
ever, was killed by his own allies (December 
1610), and Sigismund, changing his mind, 
demanded direct personal control of Russia 
and continued the Polish invasion (autumn 
1610). This finally stimulated the Russians to 
rally and unite against the invader. The first 
resistance, an alliance—instigated by the pa­
triarch Hermogen—between small landhold­
ers led by Prokopy Petrovich Lyapunov and 
some Cossacks, quickly disintegrated. But it 
was followed in October 1611 by a new move­
ment, composed of landowners, Cossacks, 
and merchants. Prince Dmitry Mikhaylovich 
Pozharsky led the army, and the merchant 
Kuzma Minin handled the finances. The army 
advanced toward Moscow and, threatened by 
the approach of Polish reinforcements, at­
tacked and captured the garrison (October 
1612). The following year a widely represen- 
tative zemsky sobor (“assembly of the land”)
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elected a new tsar, Michael Romanov, estab- 
lishing the dynasty that mied Russia for the 
next three centuries.
trough, oceanic: see oceanic trough. 
troupial, tropicai species of oriole (q.v.).
trousers, also spelled trowsers, an outer 
garment covering the lower half of the body 
from the waist to the ankles and divided into 
sections to cover each leg separately. In at- 
tempting to define trousers, historians often 
explain that if any portion of a garment passed

Man wearing trousers, 1919
By courtesy of The Tailor and Cutter

between the legs, it was an ancestor of the 
trousers. Thus defined, trousers can be traced 
to ancient times as worn, for example, by the 
Scythians, Parthians, Persians, Japanese, and 
Hindus.

Until the second half of George III’s reign, bi- 
furcated European garments took forms such 
as breeches, knickerbockers, and pantaloons. 
By 1820, trousers as they are known today 
had come into general use among men. Since 
then, they have been the basic style of dress 
for men, varying in style from the narrow cut 
to the extremely wide Oxford bags of 1924. 
A fashion revolution of the second half of the 
20th Century made trousers acceptable wom­
en’s wear for almost all activities.
trout, any of several prized game and table 
fishes of the family Salmonidae (salmon, trout, 
and chars), order Salmoniformes. Trout are 
often raised in hatcheries and later transferred 
to habitable bodies of water. They also are 
important to fish farming for food around 
the world. “True” trout (genus Salmd) are 
black-spotted fishes with a straight, tooth-bear- 
ing bone, the vomer, on the roof of the mouth. 
Related fishes such as the brook trout, with a 
differently shaped vomer, are properly called 
char ( q . v . ) .  “True” trout are among the most 
difficult fishes to classify. The confusion sterns

Golden trout (Salmo aguabonita), young 6-in. fish
Grant Heilman
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from irregularities in anatomy and great Vari­
ation in colour and habits. Several generally 
accepted species exist, but interpretation of the 
group may be almost impossible because of 
the ease of hybridization among trout and the 
intermixing of introduced and native species.

Trout usually live in cool freshwater, often 
among submerged objects or in riffles and 
deep pools. They are native to the Northern 
Hemisphere but have been widely introduced 
to other areas. “True” trout spawn between 
fall and spring and bury their eggs in gravel 
nests; the few forms that migrate to sea be­
tween spawnings retum to streams at this 
time.

Black-spotted trout is the common name 
used to distinguish “true” trout (Salmo) from 
chars (Salvelinus); it is also an altemate name 
for the cutthroat trout. Brook trout (q.v.), or 
speckled trout, is a species of char. Brown 
trout (q.v.), Salmo trutta, is a common Euro­
pean trout also called German brown trout. 
Cutthroat trout (q.v.), Salmo clarki, a westem 
North American trout also called black-spot­
ted trout, includes many varieties, such as 
the Tahoe, Yellowstone, and yellowfin trout. 
Dolly Varden trout (q.v.), or buil trout, is a 
species of char. Golden trout (Salmo agua- 
bonita), mountain trout of clear waters in the 
western U.S., has a dark-spotted body with a 
reddish stripe along the belly and the lateral 
line; when caught, it fights well; its size is 
about 0.5-3 kilograms (1 to 6 V2 pounds). The 
golden, or Sunapee, trout (Salvelinus aureo- 
lus) of the eastem U.S. is a char. Gray trout 
is the common name of the lake trout and 
of a weakfish, Cynoscion regalis. Lake trout 
(q.v.), or Great Lakes trout, is also a species of 
char. Rainbow trout (q.v.), Salmo gairdneri, 
also called sea-mn trout, is a brightly coloured 
game fish found in many parts of the world. 
Salmon trout is a common name for the 
brown, lake, cutthroat, and sea-mn rainbow 
(steelhead) trout. Sea trout is the common 
name for the weakfish and various trout and 
chars that enter the sea.
trout-perch (Percopsis), either of two species 
of small, dark-spotted fishes of the family 
Percopsidae, found in freshwaters of North 
America. The larger species, P. omiscomaycus, 
grows about 15 centimetres ( 6  inches) long and 
is found in central North America. The sec­
ond, formerly known as Columbia transmon- 
tana, is about 1 0  centimetres long and lives in 
the Columbia River system. Trout-perch are 
notable in being structurally intermediate be­
tween the more primitive soft-rayed fish, such 
as trout, and the more advanced spiny-rayed 
fishes, such as perch.
trouvère, also spelled trouveur, lyric 
poet-musician of the 12th and 13th cen­
turies, the counterpart in the language of 
northern France to the Provengal troubadour 
(q.v.), from whom the trouvères derived their 
highly stylized themes and metrical forms. 
The essence of trouvère rhetoric lies in the 
combination of traditional themes and the use 
of established forms in which to express them. 
The audience gained pleasure from familiarity 
with these clichés rather than from the poet’s 
originality. It is thus perhaps the least charac­
teristic trouvères, such as Rutebeuf (flourished 
1250-80), generally considered the last and 
greatest of the trouvères, who are most appre- 
ciated today.

Communication between northern and 
southem France was facilitated and encour- 
aged by the Crusades, and a number of trou­
vères, such as the Chätelaine de Coucy and 
Conon de Béthune, took part in them. The 
trouvères, however, developed a lyric poetry 
distinct from that of the troubadours, and, 
unlike the latter, they did not prize obscurity 
of metaphor for its own saké. Their poetry

is sometimes satirical and sometimes (as in 
the case of Colin Muset) concemed with the 
pleasures of the good life; but the basic theme 
remains that of courtly love, in which the 
poet describes his unrequited passion for an 
inaccessible lady.

Trouvère lyrics were intended to be sung 
either by the poet alone or with the accompa- 
niment of a jongleur musician. Although orig­
inally connected with feudal courts, around 
which the trouvères travelled looking for pa­
tronage, their poetry was not just populär 
with aristocratie circles, and they tended in­
creasingly to find their patrons in the middle 
classes. Half the extant trouvère lyrics are the 
work of a guild of Citizen poets of Arras. 
Many of the trouvères, such as Gace Brulé 
(late 12th Century), were of aristocratie birth; 
Thibaut de Champagne (1201-53) was king 
of Navarre. But others, including Rutebeuf, 
were of humble origin. See also jongleurs.

The songs were monophonic (consisting 
solely of melodie line). Their exact mode 
of performance is not known. Probably they 
were sometimes sung with instrumental ac- 
companiment provided by a hired musician, 
or minstrel; or possibly both singing and ac- 
companiment were performed by minstrels. 
The form of the accompaniment is unknown, 
but it almost certainly included instrumental 
preludes, postludes, and interludes.

The trouvères used a variety of musical 
forms, some for any of several öf the various 
poetic categories and some linked to the type 
of the verse. Four broad categories can be dis- 
cemed: musical forms based on multiple rep- 
etitions of a short phrase, as in a litany; dance 
songs with refrains; songs based on pairs of 
repeated lines; and through-composed songs 
(i.e., using no repetition).

Compositions with no repetition within the 
stanza include the vers and the chanson. In 
the chanson, however, a short initial section 
is repeated, and a piece of the opening section 
may recur at the end. Most surviving trouvère 
music is written in a notation that indicates 
the pitch of the notes but not their relative 
duration or accentuation, an omission that 
has given rise to much debate as to rhythmic 
interpretation in the edition of the songs for 
modern performance.
Trouville, in füll trouville-sur-mer, sea- 
side resort of the English Channel, Calvados 
département, Basse-Normandie region, north- 
western France, situated where the Normandy 
Corniche drops to the right bank of the 
Touques estuary, opposite Deauville-les-Bains, 
with which community there are ferry and 
bridge links. Wooded hills above Trouville 
give way to a magnificent sandy beach. The 
high approach yields splendid views of the 
twin towns and along the Cote Fleurie. Near 
the beach is a casino, with a theatre and a 
local history museum.

The combined towns are among the most fre- 
quented French resorts on the English Chan­
nel. Fishing boats supply a bustling market, 
and coastal vessels bring in wood, coal, and 
cement. Pop. (1982) 5,748.
trover, a form of lawsuit in common-law 
countries (e.g., England, Commonwealth 
countries, and the United States) for recovery 
of damages for wrongful taking of personal 
property. Trover belongs to a series of reme­
dies for such wrongful taking, its distinctive 
feature being recovery only for the value of 
whatever was taken, not for the recovery of 
the property itself (compare replevin).

Trover damages are measured by the market 
value of the object (not its replacement cost) 
plus compensation for deprivation of use and 
compensation for other losses naturally and 
proximately caused by the wrongful taking. 
Plaintiff can also recover interest that would 
have been eamed by the money value of the 
object and any expense (except attorney’s fees) 
incurred in attempting to recover the object.

If the taker sold the object for more than 
its market value, plaintiff receives that higher 
price. If the taker has made improvements 
on the object (e.g., repainted it), the value 
of such improvements are not deducted from 
plaintifFs recovery unless the taking was by 
mistake.
Trowbridge, parish (town), West Wiltshire 
district, county of Wiltshire, England. St. 
James’ parish church dates from the 14th 
Century; other notable buildings include the 
town hall (1899) and the county hall (1940). 
John Leland, antiquary, described the town 
(c. 1530) as “flourishing in drapery,” and the 
fine woollen cloths manufactured by local 
firms are still famous. Other diversified indus­
tries now include light engineering, brewing, 
bedding manufacture, food processing, cream- 
eries, and printing. Pop. (1981 prelim.) 22,- 
984.
trowsers: see trousers.
Troy, Greek troia, also called ilios, or ilion, 
Latin troia, troja, or ilium, ancient city in 
northwestem Anatolia about four miles from 
the Southern entrance of the Hellespont and 
north of the Scamander River on the plain of 
Troas (Troad). The legend of Troy is the most 
notable theme from ancient Greek literature 
and as such forms the basis of the epics of 
Homer. The city’s extensive mins make it one 
of the most important archaeological sites of 
the ancient world.
Archaeological Troy. Bronze Age Troy may 

have owed its power to its strategie posi­
tion commanding routes between Europe and 
Asia. In the 3rd and 2nd millennia bc, Troy 
was a prosperous cultural centre, the Capital 
of the royal power that mied the agricultural 
communities of the Troas. From about 1100 
to 700 bc the site was apparently abandoned. 
About 700 bc Greek settlers began to occupy 
the Troas; Troy was reoccupied and under the 
name of Ilion survived to the 4th Century ad . 
From the late 6 th Century bc, the area was 
successively mied by the Persians, Alexander 
the Great, the Seleucid dynasty of Southwest 
Asia, the kingdom of Pergamum, and the Ro­
mans. After the Roman sack in 85 bc, it was 
restored partially by the Roman general Sulla 
in the same year and received many favours 
from Augustus and later emperors. After the 
founding of Constantinople (ad 324), Ilion 
faded into obscurity.

Although the mound called Hissarlik by the 
Turks and long known to contain the mins 
of Hellenistic and Roman Ilion was identified 
by Charles McLaren in 1822 as the site of 
Homeric Troy, it was not until after Heinrich 
Schliemann began his excavations in 1870 
that scholars accepted it as such. After Schlie- 
mann’s death in 1890, the excavations were 
continued (1893—94) by his colleague Wilhelm 
Dörpfeld and later (1932—38) by an expedi­
tion from the University of Cincinnati. Schlie­
mann and Dörpfeld identified a sequence of 
nine principal strata, representing nine peri­
ods during which houses were built, occupied, 
and ultimately destroyed. In periods I to VII 
Troy seems to have been a fortress, Capital of 
the Troas, and the residence of a king, which 
housed his personal and official family and 
slaves. Troy I to V corresponds roughly to the 
Early Bronze Age (c. 3000 to 1900 bc). lts 
inhabitants in these periods may have been 
antecedents of the contemporary inhabitants 
of the Aegean and Cycladic islands, Minoan 
Crete, and the Helladic mainland of Greece 
and may have come from southwestern Ana­
tolia or Syria. Troy VI and VII may be as­
signed to the Middle and Late Bronze Ages (c. 
1900 to 1100 bc). Troy Vila, which lasted lit­
tle more than a generation and was destroyed 
by fire sometime about the 13th Century bc, 
is probably the city of King Priam described 
in Homer’s Iliad. For about four centuries af­
ter its destmetion the site was virtually aban-



doned; the first Greek settlement is known 
as Troy VIII, Hellenistic and Roman Ilion as 
Troy IX.

Classical legends. The legends of Troy de­
veloped continuously throughout Greek and 
Latin literature. In Homer’s Iliad and Odyssey, 
the earliest literary evidence available, the chief 
stories have already taken shape; some that 
were not directly treated in the Iliad appeared 
in the lost “cyclic poems” (Cypria, Aethiopis, 
Little Iliad, and Sack of Ilios). Individual 
themes were elaborated later, especially in 
Greek drama. The story of the Trojan origin, 
through Aeneas, of Rome helped to inspire 
Roman interest; book ii of VirgiFs Aeneid 
contains the best known account of the sack of 
Troy. Finally there are the pseudo-chronicles 
that go under the names of Dictys Cretensis 
and Dares Phrygius.

The names Teukroi and Dardanoi are used in 
Greek as more or less equivalent to “Trojans”; 
legend therefore made Teucer, son of the Sca- 
mander River, the first king in the Troad, 
and Dardanus, son of Zeus and Electra (who 
became one of the Pleiades), his son-in-law 
and successor. Dardanus’ son Erichthonius 
was the father of Tros, who gave his name to 
the Trojans and had three sons: Ilus, Assara- 
cus, and Ganymede (carried off by Zeus from 
Mount Ida). Ilus founded Ilium (Troy) on a 
spot pointed out by a spotted cow, but the 
city was still unwalled when his son Laome- 
don succeeded him. Laomedon hired the 
gods Poseidon and Apollo to build the walls 
but, when they had finished, refused to pay 
them. Poseidon sent a sea monster to harry 
the Troad; Laomedon’s daughter Hesione was 
rescued from it by Heracles (Hercules), but 
Laomedon refused him the horses that he had 
promised him. Heracles and his companions 
therefore sacked Troy and killed Laomedon 
and his sons, except for the youngest, Priam, 
who was ransomed by Hesione.

Priam was wealthy and powerful; by his wife 
Hecuba and by concubines he had 50 sons and 
12 daughters. But his son Paris was invited 
to judge which of the goddesses Aphrodite, 
Hera, and Athena was entitled to receive the 
golden apple marked by the goddess Eris 
(Discord) “for the most beautiful.” Aphrodite 
promised Paris the most beautiful woman in 
the world: he therefore awarded her the apple 
and went to Greece, where he won the love 
of, and eloped with, Helen, wife of Menelaus 
of Sparta.

To recover Helen, the Greeks launched a 
great expedition under the overall command 
of Menelaus’ brother, Agamemnon of Argos 
and Mycenae. The Trojans refused to return 
Helen. Small towns in or near the Troad were 
sacked by the Greeks, but Troy, assisted by al- 
lies from Asia Minor and Thrace, stood siege 
for 10 years. The gods also took sides, notably 
Hera, Athena, and Poseidon for the Greeks, 
and Aphrodite (who had a son, Aeneas, by 
the Trojan Anchises, grandson of Assaracus), 
Apollo, and Ares for the Trojans. The Iliad, 
set in the lOth year, teils of the quarrel be­
tween Agamemnon and Achilles, the finest 
Greek warrior, and the consequent deaths in 
battle of (among others) Achilles’ friend Pa- 
troclus and Priam’s eldest son, Hector.

After Hector’s death the Trojans were joined 
by two exotic allies, Penthesilea, queen of the 
Amazons, and Memnon, king of the Ethiopi- 
ans and son of the dawn-goddess Eos. Achilles 
killed both of these, but Paris killed him 
with an arrow. Before they could take Troy, 
the Greeks had to steal from the citadel the 
wooden image of Pallas Athena (the Palla­
dium) and fetch the arrows of Heracles and 
the sick archer Philoctetes from Lemnos and 
Achilles’ son Neoptolemus (Pyrrhus) from 
Skyros; Odysseus and Diomedes achieved all 
these. Finally, with Athena’s help, Epeius built 
a huge wooden horse. Several Greek warriors 
hid inside it; the rest sailed away to Tenedos, 
a nearby island, pretending to abandon the

siege. Despite the wamings of Priam’s daugh­
ter Cassandra, the Trojans were persuaded by 
Sinon, a Greek who feigned desertion, to take 
the horse inside the walls of Troy as an offer- 
ing to Athena; the priest Laocoon, who tried 
to have the horse destroyed, was killed by 
sea-serpents. At night the Greek fleet retumed, 
and the Greeks from the horse opened the 
gates of Troy. In the total sack that followed, 
Priam and his remaining sons were slaugh- 
tered; the Trojan women passed into slavery 
in various cities of Greece. The adventurous 
and often disastrous homeward voyages of the 
Greek leaders were told in two epics, the Re­
turns (Nostoi; lost) and the Odyssey. Electra’s 
grief for her descendants made her star the 
faintest of the Pleiades.
The few Trojan survivors included Aeneas, 

whose descendants continued to mie the Tro­
jans; Homer presumably means Trojans in or 
around Troy, but later tradition took Aeneas’ 
Trojans to Italy as the ancestors of the Ro­
mans.
Medieval legends. Medieval writers, unac- 

quainted with Homer at first hand, found in 
the Troy legend a rich source of heroic and 
romantic storytelling, a convenient framework 
into which to fit their own courtly and chival­
ric ideals, and an explanation of the origins 
of, notably, the French and British nations.
The chief sources for medieval versions of 

the story were fictitious eyewitness accounts 
of the wars by Dictys Cretensis and Dares 
Phrygius. Dares had most influence in the 
West, for his pseudo-chronicles of the events 
in Troy favoured the Trojan side, and this 
enlisted Western sympathy because of the 
supposed Trojan origin of certain Western 
nations. Dares was the source of works by 
Joseph of Exeter, Albert of Stade, Jean de 
Flixecourt, Joffroi of Waterford, and Servais 
Copale, among others, but the key work in 
the exploitation of the Trojan theme was a 
French romance, the Roman de Troie (1154-
60), by Benoit de Sainte-Maure (q.v.). A huge 
poem, it related the first destmction of Troy 
(by Jason and Hercules), its rebuilding (by 
Priam), the abduction of Helen (by Paris), 
Troy’s siege, and the battles and their after- 
math (including the wanderings of the hero 
Ulysses). Love stories, especially those of He­
len and Paris, Achilles and Polyxena, and, 
above all, of Troilus (q.v.) and Briseida (Cres­
sida), were given special emphasis.

Later medieval writers drew inspiration from 
the Roman de Troie until it was largely super- 
seded by a Latin prose account, the Historia 
destructionis Troiae (“History of the Destmc­
tion of Troy”), completed in about 1287 by 
a Sicilian judge, Guido delle Colonne (whose 
work was in fact an abridgment of the Roman 
de Troie, though it long enjoyed the prestige 
of originality).

The Trojan legend appears to have been par­
ticularly favoured during the 15th Century at 
the court of Burgundy, whose ducal library 
contained no fewer than 17 manuscripts re­
lating to Troy. One of them, a version of 
Raoul Le Fèvre’s Recueil des histoires de 
Troye (1464), based on Guido, was translated 
into English by William Caxton and became 
the first book to be printed in English as The 
Recuyell of the Histories of Troye (c. 1474). 
There were also Spanish, Italian, Danish, 
Dutch, Swedish, Icelandic, and Czech versions 
of Guido; the popularity of the Trojan legend 
is further attested by many allusions that were 
made to it and to its characters and themes in 
other medieval literatures (especially French). 
Its themes often appeared also in medieval 
art, notably in manuscript illuminations and 
in tapestries.

For some thousand years there persisted a 
literary—even a patriotic—tradition that the 
dispersed heroes of Troy had founded cer­
tain Western nations, notably the British and 
the French. In about the middle of the 7th 
Century a Frankish chronologer, Fredegarius,

949 Troy, Jean-Frangois de

related how a party of the Trojans, after the 
destmction of their city, settled between the 
Rhine, the Danube, and the sea, under their 
king, Francio. This is the first known refer­
ence to the Trojan origin of the Franks, but 
a long succession of chroniclers, genealogists, 
and panegyrists echoed it. The myth was still 
persistent enough in the 16th Century to in­
spire Jean Lemaire de Beiges (Illustrations de 
Gaule et singularités de Troie, 1510-13) and 
Ronsard’s national epic La Franciade (1572). 
In Britain a similar tradition had been early 

formulated (before the 9th Century) that Bru­
tus, the great-grandson of the hero Aeneas, 
legendary founder of the Romans, was the 
founder of the British people and of Troia 
Nova (New Troy [London]). This tradition 
was followed by Wace of Jersey in his Roman 
de Brut (1155), and it persisted until the time 
of Shakespeare.
Troy, city, seat of Pike County, southeastem 
Alabama, U.S. Originally known as Deer Stand 
Hill (an Indian hunting ground), it was named 
Troy (c. 1838) in honour of Alexander Troy, 
a Montgomery lawyer. It has a farm economy 
(cotton, peanuts, com, and livestock) supple- 
mented by planned light industry. The Three 
Notch military road (completed 1824) passes 
through it. Pecosin, a geological formation of 
narrow ravines and fast-flowing streams, is to 
the south. The city is the home of Troy State 
University (1887). Inc. 1843. Pop. (1980) 12,- 
587.
Troy, city, seat (1793) of Rensselaer County, 
eastern New York, U.S.; it lies on the east 
bank of the Hudson River, opposite Water­
vliet and the junction of the Hudson with 
the Mohawk River and the New York State 
Barge Canal. With Albany and Schenectady, 
it forms an urban-industrial complex. Its site 
was originally part of the Kiliaen van Rensse­
laer patroonship (estate) granted by the Dutch 
West India Company in 1629 to encourage 
Dutch colonization. The Vanderheyden fam­
ily acquired the property in 1707 which was 
laid out in 1786 as Vanderheyden’s Ferry. It 
was renamed for the ancient city of Troy in 
1789. During the War of 1812, large contracts 
for U.S. Army beef were filled by Samuel 
Wilson (known locally as “Uncle Sam”) of 
Troy. Government purchasers stamped “U.S. 
Beef” on the barrels of meat, misinterpreted 
as “Uncle Sam’s beef”; this traditionally gave 
rise to the populär nickname for the United 
States.
Troy was an early seat of the iron and steel 

industry. The clothing industry supposedly 
originated with the invention in the early 19th 
Century of the detachable collar by a Troy 
housewife and dominated the city’s economy 
after the introduction of the sewing machine 
in 1852. Clothing remains important but a 
more diversified economy (including auto, 
electrical and aircraft engineering industries) 
now prevails. Troy is the home of Rensselaer 
Polytechnic Institute (1824), Russell Sage Col­
lege for women (1916), and Hudson Valley 
Community College (1953). Emma Willard, 
a feminist and educator, founded the Troy 
Female Seminary (now the Emma Willard 
School for Girls) in 1821. Inc. village, 1794; 
city, 1816. Pop. (1980) 56,638.
Troy, Jean-Frangois de, de Troy also spelled 
d e t r o y  (baptized Jan. 27, 1679, Paris—d. 
Jan. 26, 1752, Rome), French Rococo painter 
known for his tableaux de mode, or scenes 
of the life of the French upper dass and aris­
tocracy, especially during the period of the 
regency; e.g, “Hunt Breakfast” (1737; Wal- 
lace Collection, London) and “Luncheon with 
Oysters” (1735; Musée Condé, Chantilly, Fr.).
As a youngster he studied with his father, 

Frangois de Troy (1645-1730), a portrait
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painter from Toulouse, but moved to Italy at 
14 years of age. He designed two large series 
of tapestries for the Gobelins, served as di-

“Luncheon with Oysters,” oil painting by 
Jean-Frangois de Troy, 1735; in the Musée Condé, 
Chantilly, Fr.
By courtesy of the Musee Conde, Chantilly, Fr.; photograph, Giraudon— 
Art Resource/EB Inc.

rector of the French Academy in Rome for 
several years, and was famous as a portraitist 
and decorator.
Troy Hills (New Jersey, U.S.): see Parsip- 
pany-Troy Hills.
troy weight, traditional European system of 
weight based on the grain, pennyweight (24 
grains), ounce (20 pennyweights), and pound 
(12 ounces). The troy grain, pennyweight, and 
ounce have been used since the Middle Ages 
to weigh gold, silver, and other precious met­
als. The name derives from the city of Troyes, 
site of one of the major medieval fairs. The 
troy pound was adopted by the U.S. Mint for 
the regulation of coinage in 1828.

The troy pound is equal to the apothecariés’ 
pound and to approximately 0.82 avoirdupois 
pound and 0.37 kilogram.
Troyes, town, Capital of Aube départe­
ment, Champagne-Ardenne region, northeast­
ern France. The town was the historie Capital 
of Champagne.

Before Julius Caesar’s conquest, Troyes was 
already a town of the Gauls; under Augustus 
it became the Capital of the Gallic tribe known 
as the Tricasses (hence its name). Converted 
to Christianity in the 3rd Century, the town 
was threatened by the Huns in the 5th Century 
and was defended against them by its bishop, 
St. Loup. Sacked by the Normans in 889, it 
soon came under the authority of the counts 
of Champagne, who founded a number of 
churches and almshouses there and established 
the great fairs which gained an international 
reputation and brought Troyes exceptional 
prosperity. The city also gave its name to the 
troy weight. The end of the 15th Century and 
the beginning of the 16th were periods of 
prosperity, but in 1524 a fire destroyed 1,000 
houses in Troyes. Calvinism had considerable 
success there, but in 1572 a great number of 
Protestants were put tó death. Louis XIV’s 
revocation of the Edict of Nantes in 1685 dis- 
persed the town’s Protestant population and 
greatly damaged its industrial prosperity; in- 
cessant war and increases in taxes completed 
the decline of the town. It was only during the

19th Century that Troyes began the develop­
ment which has continued since.
Of the 25 churches which formerly existed 

in the town, 9 have survived. Most of these 
have stained-glass Windows, paintings, and 
statues, many of which belong to the early 
16th-century Troyes school of sculpture. The 
church of Saint-Urbain in bold Gothic style 
was almost certainly begun in the 13th Cen­
tury by Pope Urban IV, who was a Troyes 
shoemaker’s son. In the church of Saint-Jean- 
au-Marché (14th-17th Century) on June 2, 
1420, Henry V of England married Catherine 
of Valois, daughter of Charles VI. The Treaty 
of Troyes (May 21, 1420) had just recognized 
Henry as heir to the throne of France. The 
remarkable cathedral of Saint-Pierre-et-Saint- 
Paul (13th— 17th Century) is built in a variety 
of Gothic styles and has about 180 mag­
nificent stained glass panels. A 20th-century 
inscription at the base of the tower records 
that Joan of Are, escorting Charles VII to his 
crowning at Reims, was feted there in solemn 
dignity in 1429, after receiving the surrender 
of Troyes. The cathedral of Saint-Remy (14th- 
16th Century) is notable for its 197-ft- (60-m-) 
tail spire. Troyes’s notable secular buildings 
include the 16th-century Hotel de Vauluisant, 
which houses a hosiery museum displaying 
among its collections stockings as wom by 
the kings of France. The building also houses 
a museum of the history of the province of 
Champagne. Troyes Municipal Library (1651) 
is housed in the former abbey of Saint-Loup 
and has a valuable collection of old books and 
manuscripts.
Modem Troyes has important factories on 

the road to Paris; tire manufacturing is par­
ticularly significant. lts industries include the 
manufacture of hosiery and textile machinery
and food processing. Pop. (1982) 62,946.
Trubetskoy f a m i l y , Russian noble family 
of considerable influence in the 19th Century. 
One of its members, Sergey Petrovich (1790- 
1860) was a prominent Decembrist and one 
of the organizers of the movement. Close to 
N.M. Muravyov in his views, he was declared 
the group’s leader on the eve of the Decem­
ber 14 uprising in 1825 but failed to appear. 
He was consequently arrested and sentenced 
to death, but the sentence was commuted to 
hard labour for life. In 1856 he was included 
in the amnesty.

Other prominent family members are Sergey 
Nikolayevich (1862-1905), a religious philoso­
pher and publicist, the editor of a philosophi­
cal joumal, and the author of several histori­
cal and philosophical studies, and his brother 
Evgeny Nikolayevich (1863-1920), also a re­
ligious philosopher and a follower of V.S. 
Solovyov. The linguist Nikolay Sergeyevich 
Trubetskoy {q.v.; 1890-1938) was the son of 
S.N. Trubetskoy.
Trubetskoy, Nikolay Sergeyevich, also 
spelled N iK O L A j s e r g e j e v i c  t r u b e t z k o y  (b. 
April 16, 1890, Moscow—d. June 25, 1938, 
Vienna), Slavic linguist at the centre of the 
Prague school of linguistics, noted as the au­
thor of its most important work on phonology, 
Grundzüge der Phonologie (1939; “Principles 
of Phonology”). Influenced by Ferdinand de 
Saussure and in turn influencing Roman 
Jakobson, Trubetskoy redefined the phoneme 
functionally as the smallest distinctive unit 
within the stmcture of a given language, and 
he further broke these phonemes into their 
distinctive features.

Trubetskoy was the son of a Russian prince 
and professor of philosophy. In 1913, after 
obtaining his degree from Moscow Univer­
sity, Trubetskoy enrolled at the University of 
Leipzig. He taught at Moscow University and 
at the universities of Rostov and Sofia. In 1922 
he was appointed professor of Slavic Philology 
at the University of Vienna. The Nazi occu­
pation of Vienna contributed to Tmbetskoy’s 
death: he suffered a severe heart attack after

being persecuted for having published an arti­
cle critical of racist theory.
Truce o f ------ —  : see under substantive word
{e.g., God, Tmce of).
truck, any of a dass of motor vehicles de­
signed to carry freight or heavy articles.
A brief treatment of trucks follows. For füll 

treatment, see m a c r o p a e d i a : Transportation.
The first motor tmek, built in 1896 by the 

German automotive pioneer Gottlieb Daim­
ler, had a four-horsepower engine and a belt 
drive with two forward speeds and one reverse. 
In 1898 the Winton Company became the first 
American firm to produce a truck—a delivery 
wagon with a single-cylinder, six-horsepower 
engine. Trucks came into widespread use in 
both Europe and the United States during 
World War I, and by the 1920s they were 
firmly established as a major means of freight 
conveyance.

Because tmeks must transport heavy loads, 
frequently over long distances, they require 
powerful engines. The engine of a large truck 
may have more than 400 horsepower. Un­
til the 1930s gasoline engines were widely 
used, especially in the United States, but since 
World War II most large tmeks have been 
equipped with diesel engines. Although diesels 
can develop more power, they generally op­
erate within a relatively narrow speed range 
and require transmissions with a greater num­
ber of forward speeds. Modem long-distance 
load haulers may have as many as 16 forward 
speeds operating in dual-range transmissions. 
This capability gives the truck both maximum 
power for climbing hills and maximum speed 
for freeway driving.

There are two basic types of tmeks, the 
straight tmek (in which all axles are attached 
to the frame) and the articulated tmek (in 
which two or more frames are connected 
by suitable couplings). A common articulated 
tmek consists of a towing tmek, or tractor, 
and a semitrailer equipped with one or more 
rear axles and constmcted so that its front 
end rests directly on the tractor. The tractor 
thus canies part of the weight of the semi­
trailer and its load, while the rear axles of 
the semitrailer cariy the balance of the load. 
The semitrailer is connected to its tractor by 
what is called a fifth wheel, which consists of 
an articulated tmnnion (pivot assembly) plate 
and a latching mechanism mounted on the 
tractor, into which a kingpin mounted on the 
semitrailer fits and latches firmly.
Tmek and tractor frames are usually sepa­

rate from the body and cab and are built of 
channel sections of alloy steel. Semitrailers are 
built with a wide variety of bodies on simi­
lar frames, although the integral constmction 
method—in which body stmctural members 
are designed to bear the load—is becoming 
more common. Since 1960 many tmek and 
tractor frames have been built with individual 
front suspension and with rear suspensions 
varying according to need. A tmek or trac­
tor may have a single or a double powered 
rear axle, which is attached to the frame by 
leaf springs. The weight is carried by the axle 
housings, so that the driving axle bears no 
load.

Until the advent of power steering in the 
early 1950s, steering a tmek required great 
strength because of the weight of the load and 
the width of the tires. The Ackerman sys­
tem, which provides a kingpin for each front 
wheel and power assist, has greatly relieved 
this problem. Power steering has also made 
possible the constmction of larger tmeks hav­
ing two steering axles. Four-wheel brakes were 
introduced in tmeks in 1925, seven years af­
ter the introduction of air brakes. Most tmeks 
and tmck-tractors now have air brakes on all 
the wheels. The DD3 actuator, an emergency- 
brake system, applies the brakes after being 
actuated, and a mechanical lock holds them 
on even if air pressure is lost.



List of Abbreviations

A.B. bachelor of arts (Latin Portuguese
artium baccalaureus) Companhia; Spanish

ac acre(s) Compania)
Ac actinium Cie. Company (French
AC alternating current Compagnie)
A.C.T. Australian Capital d centilitre(s)

Territory CI chlorine
A D in the year of the Lord cm centimetre(s)

(Latin anno Domini) Cm curium
Adm. Admiral C.M.G. Companion of the Order
Afg. Afghanistan of St. Michael and
Ag silver (Latin argentum) St. George
AG Limited-liability Com­ CMSA Consolidated metropolitan

pany (German Aktien­ Statistical area
gesellschaft) Co cobalt

AH in the year of the hijrah Co. Company
(hegira), or Muslim era Col. Colonel; Colossians
(Latin anno Hegirae) (Bible)

Al aluminum, aluminium Colo. Colorado
Ala. Alabama Colom. Colombia
Alb. Albania Comdr. Commander
Alg. Algeria Comdt. Commandant
Alta. Alberta Commo. Commodore
Am americium Conn. Connecticut
AM before noon (Latin Cor. Corinthians (Bible)

ante meridiem) Corp. Corporation
AM amplitude modulation cos cosine
A.M. master of arts (Latin cot cotangent

artium magister) Ü H B chrom ium
Ar argon tËËfBËÊi cesium
Arg. Argentina cosecant
Ariz. Arizona cubic
Ark. Arkansas m s copper (Latin cuprum)
As arsenic c.v.o. Commander of the Royal
A.S.S.R. Autonomous Soviet Victorian Order

Socialist Republic Czech. Czechoslovakia
At astatine
Au gold (Latin aurum) WSÊÏÊSi died
Aug. August Daniel (Bible)

D.B.E. Dame Commander of the
b. born Order of the British
B boron Empire
Ba barium wammdirect current
B.A. bachelor of arts D.C. District of Columbia
BC before Christ D.C.M.G. Dame Commander of the
B.C. British Columbia Order of St. Michael and
BCE before the Christian era, St. George

or Common Era D.C.V.O. Dame Commander of the
Be beryllium Royal Victorian Order
B.Ed. bachelor of education D.D. doctor of divinity
Belg. Belgium Dec. December
Bi bismuth Del. Delaware
Bk berkelium Den. Denmark
Bol. Bolivia Deut. Deuteronomy (Bible)
BP before the present D.F. Federal District (Spanish
B.Ph. bachelor of philosophy Distrito Federal)
Br bromine D.Litt. doctor of letters (Latin
Braz. doctor litterarum)
Brig. Brigadier Dom.Rep. Dominican Republic
Brit. British Dr. Doctor
B.S. bachelor of science Dy dysprosium
B.Sc. bachelor of science
Bulg. Bulgaria E east

Eccles. Ecclesiastes (Bible)
c. about, approximately ed. edited; edition; editor

(Latin circa) Ed.B. bachelor of education
C carbon; Celsius eds. editors
Ca calcium e.g. for example (Latin
Calif. California exempli gratia)
Can. Canada E.Ger. East Germany
Capt. Captain Eng. England; English
Cb columbium Eph. Ephesians (Bible)
CB. Companion of the Order Er erbium

of the Bath Es einsteinium
C.B.E. Companion of the Order est. estimate; estimated

of the British Empire Esth. Esther (Bible)
Cd cadmium et al. and others (Latin et alii,
Ce cerium or aliae)
CE Christian era, et seq. and following page(s)

Common Era (Latin et sequens,
cf- compare (Latin confer) sequentes, or sequentia)
Cf californium etc. and so forth (Latin
cg centigram(s) et cetera)
ch. chapter Eth. Ethiopia
C.H. Member of the Order Eu europium

of Companions of Ex. Exodus (Bible)
Honour Ezek. Ezekiel (Bible)

Chron. Chronicles (Bible)
Cia. Company (Italian F Fahrenheit; fluorine

Compagnia; Fe iron (Latin ferrum)

Feb. February K.C.B. Knight Commander of
ff and following pages the Order of the Bath
Fig. Figure K.C.M.G. Knight Commander of
Fin. Finland the Order of St. Michael
fl. flourished (Latin Jloruit) and St, George
Fla. Florida K.C.V.O. Knight Commander of
Fm fermium the Royal Victorian
FM frequency modulation Order
Fr francium kg kilogram(s)
Fr. France KG Limited Partnership
ft foot, feet (German Kommandit
Ft. Fort

K.G.
Gesellschaft)
Knight of the Order of

g gram(s) the Garter
Ga gallium KK Limited-liability
Ga. Georgia Company (Japanese
gal gallon(s) Kabushiki Kaisha)
Gal. Galatians (Bible) kl kilolitre(s)
G.B.E. Knight (or Dame) Grand km kilometre(s)

Cross of the Order of the kph kilometre(s) per hour
British Empire Kr krypton

G.C.B. Knight (or Dame) Grand K.T. Knight of the Order of
Cross of the Order of the Thistle
the Bath Ky. Kentucky

G.C.M.G. Knight (or Dame) Grand
Cross of the Order of 1 litre(s)
St. Michael and La lanthanum
St. George La. Louisiana

G.C.V.O. Knight (or Dame) Grand Lam. Lamentations (Bible)
Cross of the Royal lb pound(s)
Victorian Order Lev. Leviticus (Bible)

Gd gadolinium Li lithium
Ge germanium Liech. Liechtenstein
Gen. General; Genesis (Bible) Lieut. Lieutenant
Ger. Germany LL.B. bachelor of laws (Latin
GmbH Company with Limited legum baccalaureus)

Liability (German LL.D. doctor of laws (Latin
Gesellschaft mit legum doctor)
beschränkter Haftung) log logarithm

Guat. Guatemala Lr lawrencium
Ltd. Limited

h hour Lu lutetium
H hydrogen Luxem. Luxembourg
ha hectare(s)
Ha hahnium m metre(s)
Hab. Habakkuk (Bible) M.A. master of arts
Hag. Haggai (Bible) Maj. Major
He helium Mal. Malachi (Bible)
Heb. Hebrews (Bible) Man. Manitoba
Hf hafnium Mass. Massachusetts
Hg mercury (Latin Matt. Matthew (Bible)

hydrargyrum) M.B.E. Member of the Order of
HMS His, or Her, Majesty’s the British Empire

Ship, or Service mbH Limited, with Limited
HMSO His, or Her, Majesty’s Liability (German mit

Stationery Office beschränkter Haftung)
Ho holmium Md mendelevium
Hos. Hosea (Bible) Md. Maryland
hr hour(s) M.D. doctor of medicine (Latin
Hung. Hungary

Mex.
medicinae doctor) 
Mexico

I iodine mg milligram(s)
ibid. in the same place Mg magnesium

(Latin ibidem) mi mile(s)
Ice. Iceland Mic. Micah (Bible)
i.e. that is (Latin id est) Mich. Michigan
111. Illinois Mij Company (Dutch
in. inch(es) Maatschappij)
In indium min minute(s)
Inc. Incorporated Minn. Minnesota
Ind. Indiana Miss. Mississippi
Indon. Indonesia ml millilitre(s)
Ir iridium Mile Mademoiselle
Ire. Ireland mm millimetre(s)
Isa. Isaiah (Bible) Mme Madame

Mn manganese
Jam. Jamaica Mo molybdenum
Jan. January Mo. Missouri
Jer. Jeremiah (Bible) Mong. Mongolia
Josh. Joshua (Bible) Mont. Montana
Jr. Junior Mor. Morocco
Judg. Judges (Bible) MP member of Parliament

mph mile(s) per hour
K Kelvin; potassium Mr. Mister

(Latin kalium); Mrs. “Missus”
Köchel catalog number MS. manuscript

Kan. Kansas M.S. master of science
K.B.E. Knight Commander of MSA metropolitan Statistical

the Order of the British area
Empire M.Sc. . master of science



Msgr. Monsignor O.S. Old Style (calendar)
MSS. manuscripts oz ounce(s)
Mt. Mount; Mountain(s)
mun. municipality p. page
MV Motor Vessel P phosphorus
M.V.O. Member of the Royal MjjgjjE Limited (Italian p e r

Victorian Order
WÊÊÊÊÈ

A zio n i)
protactinium

N nitrogen; north Ü M B ü Pennsylvania
Na sodium (Latin n a tr iu m ) mmm Pakistan
NA National Association ftÉihlllills Panama
Nah. Nahum (Bible) 11 S l S l l l lead (Latin p lu m b u m )
Nb niobium 9ÊÈISmÈ palladium
N.B. New Brunswick mttm Prince Edward Island
N.C. North Carolina IlSÖllllS Peter (Bible)
n.d. no date j l ll l ll l ii l l potential of hydrogen
Nd neodymium (acidity-alkalinity
N.D. North Dakota factor)
Ne neon i H H i bachelor of philosophy
NE northeast (Latin p h ilo so p h ia c
Neb. Nebraska bacca lau reu s)
Neh. Nehemiah (Bible) ■ s doctor of philosophy
Neth. The Netherlands (Latin p h ilo so p h ia e
Nev. Nevada doc to r)
Nfd. Newfoundland Phil. Philippians (Bible);
N.H. New Hampshire Philippines
Ni WÊÉÉÈÊÈÊÈÊèëêIêÊêÊB. Philem. Philemon (Bible)
Nie. Nicaragua PLC Public Limited
N.Ire. Northern Ireland Company
N.J. Pm Promethium
N.Kor. North Korea PM afternoon (Latin
NM. New Mexico p o s t m e r id ie m )
no. number PMSA primary metropolitan
No nobelium Statistical area
Nor. Po polonium
Nov. November Pol. Poland
Np neptunium pop. population
NS Nuclear Ship illlilllllll Portugal
N.S. New Style (calendar); m Ê SÊ M È pages

Nova Scotia llilllllBlil praseodymium
N.S.W. New South Wales i l i i i :s i i i Puerto Rico
N.Terr. Northern Territory prelim. preliminary
Num. Numbers (Bible) President
NV Limited-liability Com­ 'lÊÊm&IIB Proverbs (Bible)

pany (Dutch N a a m lo z e Ps. Psalms (Bible)
V en nootsch ap) a i i E i i i platinum

:N W ^1 northwest m g m m m plutonium
N.W.Terr. Northwest Territories
N.Y. New York qq.v. which see (plural;
N.Z. New Zealand

Que.
Latin q u a e  v ide) 
Quebec

O oxygen Queen. Queensland
Obad. Obadiah (Bible) q.v. which see (singulär;
O.B.E. Officer of the Order of 

the British Empire
Latin q u o d  vide)

Oct. October R Rankine
Okla. Oklahoma Ra radium
Ont. Ontario Rb rubidium
op. opus Re rhenium
op. cit. in the work cited rev. revised; revision

(Latin o p ere  c ita to , Rev. Revelations (Bible);
or o pu s c ita to ) Reverend

Ore. Oregon Rf rutherfordium
Os osmium Rh rhodium

R.I. Rhode Island Ta tantalum
Rn radon tan tangent
Rom. Romania; Romans Tanz, Tanzania

(Bible) Tas. Tasmania
rpm revolutions per minute Tb terbium
Rt. Rev. Right Reverend Tc technetium
Ru ruthenium ■ f g B l tellurium

Tenn. Tennessee
s second Th thorium
S south; sulfur Thai. Thailand
S. Saint (sa n , Santo, Thess. Thessalonians (Bible)

san ta , s a n t’) Ti titanium
S. of Sol. Song of Solomon Tim. Timothy (Bible)

(Bible) Tit. Titus (Bible)
SA Limited-liability Com­ TI thallium

pany (French S o c ié té Tm thulium
A n o n ym e; Italian S o c ic tä trans. translated; translation;
A n ön im a; Portuguese translator(s)
S o c ied a d e  A n ö n im a ; Tun. Tunisia
Spanish S o c ie d a d  
A n ö n im a )

Tur. Turkey

S.Af. South Africa U uranium
Sam. Samuel (Bible) U.A.E. United Arab Emirates
Sask. Saskatchewan U.A.R. United Arab Republic
S.Aus. South Australia U.K. United Kingdom
Sb antimony (Latin UN United Nations

s tib iu m ) U.S. United States
Sc scandium USGPO United States
S.C. South Carolina Government
Scot. Scotland Printing Office
SCSA Standard Consolidated USS United States Ship

Statistical area U.S.S.R. Union of Soviet
S.D. South Dakota Socialist Rcpublics
Se selenium
SE southeast V. versus (law)
sec secant; second(s) V vanadium
Sept. September Va. Virginia
S.F.S.R. Soviet Federated Venez. Venezuela

Socialist Republic Vic. Victoria
Si Silicon Vir.Is. Virgin Islands
sin llliillll! vol. volume(s)
S.Kor. South Korea Vt Vermont
Sm Samarium
SMSA Standard metropolitan W tungsten (wolfram); west

Statistical area Wash. Washington
Sn tin (Latin s ta n n u m ) W.Aus. Western Australia
SpA Limited-liability Com­ W.Ger. West Germany

pany (Italian S o c ie tä Wis. Wisconsin
p e r  A zio n i) W.Va. West Virginia

sq square Wyo. Wyoming
Sr Strontium
Sr. Senior Xe Xenon
SS Steamship
SS. Saints; Saintliest, or Y yttrium

Hobest (Italian Yb ytterbium
S a n tiss im o , S a n t iss  i m a ) yd yard(s)

S.S.R. Soviet Socialist 
Republic

Yugos. Yugoslavia

St. Saint (S an kt, S in t) Zech. Zechariah (Bible)
Sta. Saint (S an ta ) Zeph. Zephaniah (Bible)
Ste. Saint (S a in te ) Zimb. Zimbabwe
SW Southwest Zn zinc
Swed. Sweden Zr zirconium
Switz. Switzerland

Table of Measurement Conversions
To convert Into Multiply by To convert Into Multiply by

acres hectares 0.40468564 litres gallons (U.S. liquid) 0.26417205
Celsius (centigrade) Fahrenheit (C° X 9/5) + 32 metres feet 3.2808399
centimetres inches 0.3937008 metres yards 1.093613298
cubic feet cubic metres 0.028316847 miles (nautical) kilometres 1.852
cubic metres cubic feet 35.31467 miles (Statute) kilometres 1.609344
Fahrenheit Celsius (centigrade) 5/9(F° -  32) millilitres ounces (U.S. fluid) 0.03381402
feet metres 0.3048 millimetres inches 0.03937008
gallons (U.S. liquid) litres 3.785412 newtons pounds (of force) 0.224809
grams ounces (troy) 0.032150747 ounces (troy) grams 31.1034768
hectares acres 2.471054 ounces (U.S. fluid) millilitres 29.57353
inches centimetres 2.54 pounds kilograms 0.45359237
inches millimetres 25.4 pounds (of force) newtons 4.44822
kilograms pounds 2.2046226 square kilometres square miles 0.38610216
kilometres miles (nautical) 0.5399568 square miles square kilometres 2.58998811
kilometres miles (Statute) 0.6213712 yards metres 0.9144


